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EXPLANATORY  NOTE 

Illustrated  articles  are  market!  with  an  as- 
;S"  J  *  '■  *'"'"  ̂ ''°P  equipment  as  described  in 
ine  departments  "Shop  Equipment  News"  and 
■Condensed  Clipping  Index  ol  Equipment"  with a  double  daggrer  (t).  Cross  references  to  a 
particular  mitial  work  may  apply  also  to  its derivatives.  The  cross  references  condense  the 
matter  and  assist  the  reader  but  are  not  to  be 
regarded  as  complete  or  conclusive.  So,  if  there 

F/vT„.L'.^''''"T?f  .l™"  ■Millins:"  to  "Jiirs  and fixtures,  and  if  the  searcher  failed  to  And  the required  article  under  the  latter  topic,  he  should 
look  through  the  ••Milling"  entries,  or  others that  the  subject  might  suggest,  as  he  would have  done  had  there  been  no  cross  reference, 

in^-fi^"  J"'m  o'.any.^ven  item  may  not  neces- sarily follow  the  singular  immediately,  as  the 
Items  are  listed  in  alphabetical  order  All 
articles  written  by  any  given  author  are  listed 
r^^  '^  i}!^'l"  .•""  ""■"«  '"  'he  special  authir^s Index  which  starts  on  page  13.  Articles  that are    not    credited    to    any    author    may    be    found 

"v"  1     fe  '\^*.'l'"'^,   "?^°    author.'    listed    under N     in  tlvj  Author  s  Index 
Following  is   a   list   of  the   pages  included  in 

the  several  numbers  of  the  volume  by  date  and numoer : 

i   Pages 
Jan. 5 — No. 

13 — No.    
10 — No.  3   
36 — No.  4   

Feb.        3 — No.  5 . 
9— No.  6   ;;; 

16 — No.      7... 

23 — No.      8   ;■ Mar.       3 — No.     9.... 

9 — No.   10   ■ 
"         16 — No.   11   33 — No.   13   

30 — No.   13   
Apr.        6 — No.  14.  .  .  . 

13 — No.    15       ' 20 — No.   16   
27 — No.   17   

May       4 — No.  18   
11 — No.  19   
18 — No.  30   
25 — No.  31 ...  . 

June       1 — No.  32.  .  .  . 
8 — No.   23.  .  . 

15 — No.    24   ■  ■ 23 — No.   35   
29 — No.   36   
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Another    reason     why    commercial     aviation 
languishes        qh 

Apex    screwless    universal    joint !!!.!'' t'53b Apex  tap  holder      t*52b 
Applying    the   broach    to    external    siirfaees. 

Wright      .4 j^g 
Appreciation  of  ehordal.     Fowler          44'' 
Apprentice    with    resources    as    well    as    an 

automobile       iqo 

Apprentice's   problem.      Kasper    '.'.'.'.'..''''      yo Apiirenticeship    and   special    training   in   rep- 
resentative    corporations.     Programs     ol. 

Morris    XVIII        .go 
Apprenticeship    system    at    Rock    Island    ar- 

senal.     Baumbeck       •si^ 
Arbor     and     toolblock     for     facing     thrust 

washers.      Holt        "899 

Arbor     without     a    dog.     Driving '  a'    small Bennett           '455 
Attaching    a    wire    rope    to    a    socket        Ed- 

wards       '309 
Automotive     service     methods     and     taiiiD- 

ment.     Campbell  VI   "59.  VII   ....  »i2-, 
"Autoplex"    drilling    machine.    Barr.  !  !  !  ! !  i«72b 
ARC    WELDING: 

See  also   "Welding  and   Cutting" 
Arc  welding.   Practical  points  in.     Wilson.    '357 
Are  we  downhearted':'       qjq 

Are  you  in  a  rut  ?     ]'_      g-4 Area  of  an  irregular  surface.   How' to  find the.      Harazim       ^^y 

Armature     press,     "Perfection"     No.   '6!  !  ! t*433     'OOSd 

Armstrong  chain  pipe  wrench   ....t«231    'SSHe 
Art    diemaker's    clamp        J  •''40b 
Art  toolmaker's  test  block   t«^40h 

Artisan  n  -  •••    -  ■   ■•   ■ -.^  ■  ■  »   ~*"o 

Fan 

AUTOMOTIVES— Continued : 
— Reamer     for     refinishing     worn     cylinder bores  Of  automobile  engines,  Harger, . '310 
— Reflmshing    the    bores    of    internal    com- bustion  motors.     Ransome   ....  sgo 

— Reo  aluminum  alloy  pistons.  Colvin  '  ' '772 — Reo  connecting  rod  methods.     Colvin  •731 

— Service  as  it  isn't.  Campbell...  '''  302 — Service  in  a  "White"  station.  Col vin  '  !  '  •  429 — Something     for     service    station     men     to 
think    about.      Hawkins    ....  B34 

— Southwark     automobile    body    Dnta'.'.'.'. t*49     •6^2a 
—Steering    knuckles    for    the    Mack    truik, 

CoIvin        •882 

— Testing   connecting   rods.  '  Luere ".'.'.'."  •382 
— Wear  on   various  automobile  rear  steela 

Ross    ''RIS — Wills  Sainte  Claire  transmigsion  ease  Col- 
vin       ^323 

"Autosan"     washing    machine! 'Coit'meial'- parts       t*4gA 

•*'''rlhK''*i'i^*"'u"'?'"    "Wiling    in" 'tiii  iithe. 
Glbbs  149.   Senior  271.  Kelly    •837 Axie.  uual  reduction  rear.     Colvin   •663 

n?KK-h'    ̂ °'^^  ""'*''■  *'*«'  "««  'or-     Beard. •B02 
Babbitting    bearing    shells.      Fox     .  .  .  •308 
Babbitting   devii-es    for   Ford   caps.      Placis . '. '001 uacklacing    attachment,    Seneca    Falls. 

Badger  No.  2  grinding  machine   '  t^4»* Badger    vertical    spindle    disk-grinding    ma- 
chine          t«JQ         aAi^OA 

Bailey  electric  furnace    ....  ■»•*>'■       0|^ 

Sh;ijf:^.^rr^!;^--.:-  ^  ̂ "^v^^ni"^u.^r^J-- Assembly  department.  Saving  money  iA' the. Heller       O''^ 
Athol  milling  machine  vise.  ,  ,  ,        JV37     •61"g 
Athol  V-beam  bench  vise      J*42'    'ei^e  ft±<i    .ht-. 

Af!i;;lfc'-?r,5l^'x"%'a'}^ty""?tr'^'".^"^"'=*H-.^^!;      ^'•;n'^n"i""»''"      """"""""^     hob-shl4^%g«^-' 

chine        (•39"e 
Ball  bearing*.  Mounting.     D^iaval<:row .' .' .  .  •284 Bandsaw.    Wallace   16-in.    motor-driven. 

,.,      „,            —fety    stop     .,.. Atlas-Cletrac    industrial    locomotive 
Atlas     "Junior"    dial    indicator.  .  ,       t^84 
Atlas    "Nut.vp"   vise       **157 

t'HOH  machine      »»4i 
j'UUa  Barr     "Autoplex'    drilling  "mk^hine 
•088e      gaTel    covers.    Rapid   drilling  of   !.,       -000 

AttachinVa  Wire-rope  to ' a ' so<ieti:drs:.u;-"""^  BtS^lxpl^dh!!  t^aii'dtS""""^""  •*•'"•    t'IfSf 
. ,    °'i  J,'E'  ̂ 'l-'^^'^}"   ••■......,,..,...  -56 1  Bath  ,  ground    tap    t^d     ••sha™  ••.•"-•■•»   «*1 

6i2r 

t«720 635 

  t*830 

  ««76« 

A 

Abating   the   nuisance   of   the   loose   pulley     *** Coleman       »on 

Abbott   burnishing  machine    .'.'.'.',V«i'l6  '  •6886 Abrasive   wheels  with   a  steel   tool.    Turning vitrified.      Lambercier    ..  .950 

Abuse  of    free   service,      Schneider'  '.'.'.  •445 
Accessory    Manufacturers   elect    officers.  .  l' 120d 

H^rt"       ̂ <«"^<»'«  coot  of  industrial.     De 

Acm"."^'^^."*'"'''"  .O"'''^''^  anrt'  '  Stcbbiiis;  '.  671 Acme  gap   turret   lathe.   Cincinnati..  t'497 
Acme    nut    pre8.sine    machine       '  '  ii540g Acme    staybolt    attachment     ..  »«576l 

H^rge^      blade   milling   cutter   and  "shank. 

'^'parkS'^.    ''^     '"'■     '^'■'""^     '■°"»'*     stoVk".]*^^ 
Adjustable'  wheei-'giiard.'  '  'wright   Ml" fifn'*  "n^fWhe  works  automatic  stagger- 

feed   punch    press    t*.14R     "svoo 

Aid    to    foreiim    trade   *   ̂*'''      ̂ Jf^ 
Air-brake    valve    finishing    machine'; 'Fiste'r 

Air:^s"insrri,^''"?"1   '"   protect*  wel
^s'^fl.f dS^„!2  "^      '°'^"   Surface-combustion   low-  ̂  

Allen  "Bay   State"   wrench  '  set','!  }  !   f.fJg 

Al'lo^s^f  ̂ f^i^^ilnTm  >>-'— «"'^"  BrTphy,  5|0 
Aluminum   alloys.    Properties' of '.' i"  ii' ̂ '    805 
A  uminum  eastings.  Molds  for    "'  'sofi 
Aluminum  ware.  Press  tools  for  Stanley" "  •417 
Avord  adjustable  helical  reamer.  "t^lfi? Alvord    piston-pin    bushing    reamer,      t«64S 

American   bench   press       "t.<»oof 

^'^IT"  ..fowndry    Equipment"  "co."  "power sand-cutting  machine       t«fi4Q 
Ameriran  ̂ aa-pressure  regulator".  .;:::;  .t-alU 

Amfrie'^n^tru'cV^^fi*'-  "'"'"  '^^'  codes.. 688f 

^""s.'Toran"'  "'='"'  '-"«-■  FigfbV"' 
'^'"hUbrick"'  "^°"  ai-^  D^babiv  "e^'utied  to".    '^* 
Amplifying   gage."  "Xmericin"  '.'.   ♦.??« 

mTchTne"""''""   multiple-spindle  "tapping  "^^ 

Another  method   of   mkchining' bis'tons.' !  !  **928 

machine." 

Attachment    for    milling    automobile    front 
spring    brackets.      Delrue.  .  .  '149 

Attnbutes  of  a  successful  foreman.  '  Watts!    366 Austin    dnlhng   machine    vise.,,  l«H8i 
Automatic  electric  shop  car        t'Sib 
Automatic   machine   tools,  Japan  as  a"  "liser 01.      Jackson       ••»';« 

Automobile    headlight    regulations."."."."  43° Automobile  outlook  for  1922.     Reeves..!!    124 
AUTOMOTIVES : 

Sec       also       "Screw — Screw 
•'Lathe."  etc. 

— Another  method  of  machining  pistons.  .    •938 — Automotive    service    methbds    and    equip- 
ment.     Campbell    VI    •59     VII    'l''^ 

VIH   •521,   IX    •693.   X    •78-3.   XI  8,54! 

—Brown    &    Sharpe    No.    4    universal  ̂ and*^"^" 
crankshaft  grinding  machine....  1«64'' —Cincinnati  automotive  parts  grinding  ma- 
onine       1*34]      •R'***ff 

—Cylinder  methods  iii  th'e'BM  "plant.  Col- 

— Cylinders  '  for  "  "the"  "Mkok"  "mbtor." "  'col-*^'''' 
—Dual    reduction'  bkr"  kitie."  "  Colvin!  !  'stil 

theS"^  ■fyke""^'""   •'""°''*    ̂ ^   "'*""«" 
—Enlarging   pistons  "by  "pitting  "theiijl-dis"-  "**'      „         v  ",     ;-.  —   -    "—".>'      »-oo^ cu.s8ion.  Clinton          sga     ?''"«-'<'k   electnc  healer  for  forglnr   t'sas 
—Foundry  work  on  motor  cylinders...        •96"     2**",  ̂ '^  »  10  x  ,38-ft.  planer  ..7:      t«45» 

■       -   -  ~      °*^<"i   .  and     spiral      bevel      gear     practice. Colvin       '304 
Bevel    gears    Assembling  of.    "iiiue! ! ! ! !  !«580 Beware  of  the  system    45s Bickford-Switier    "Culwell"    reamer 

f,      -          'aP    and     "sharpening    t»tx" "Bay    State"    wrench    set.    Alleii !  !  ! !  ! Be   fair   in   your  criticism.     Sweet    . ,  881 
Beamen     4    British    manufacturinr    planer- 

tyne   milling   machine      t^ll4    •688e B««""«r    ban.    Broaching    with     a.      Ferber 
419.    Gnflin       ^30 

Bearing,  Making  a  connecUng-rod!  '  "Cock'lin.^822 BcMings     for     a     light     jib     crane.     Step. 
Bennett         *528 

Bearings.    Lubrication    of       Watts   •ooi 
Becker    No.    2    high-speed    verUcai "  milling  " machine        t^791 

Becker  No    SC  milling  ma'diine!  " !   i*464k Bedaux  principle  of  human  power  measure- 
ment.     Morrow       •"41 

Belt  sanding  machine.  Oliver  "jjo "  I'SS  self-   ' contained        t«fi9*> 

Belt    shifter.   Kleckler.  .,!!!!!!!!   t.731 
Belt    tight.     Keeninr    a,      Blanchard    •■>'>7 

Hicks    420.     Towlson        '•785 

I!h„.JJ^roi'  'S*,,™""  economical.    SAa"- 

Dhorst     526.     Kellv    751 
Belts     Grain   vs.    flesh    side   for  "leather! !    !    143 Kench  machine    Reeves  combination   t«645 
Bench  saw    Triangle  "Rapid"       M941 Bending     forming    and     shearing    machine 

missel   universal        t*70(i 

Bennett    "Detectorod"             "t'l'si  '  •724k. 

5f;^l°y   &    Holmgren    rtse   handle    .,.,.'. t«883 

— How     Franklin     made     Rolls-Rovce     air- plane   motor   crankshafts.      Colvin   •gSo —Influence  of   the  automotive  industry  on 

Viifk     *'""'"*^   tools.      Kirkpatrick   and 

—Machining  'a  '  ckse'h'ai'deiied  '  Mkck  'OTaii'k'-*'''^ snafK       Colvin         •585 
— Machining    an    unusual    crankcase       Col- vin       •401 

—Machining  the  Franklin   crankshif't!  'Col'. 

—Machining  the'  Mack  crankcase'. '  'coh-in'  •"56 —Machining    the   Peerless   crankshaft.    Col- 

— Machining    automobile  'crankshafts' 'Col'-     " vin    •'^04 

— Mack  connecting  rod  'methods!     Coi'v'in '  ' 
— S"'^-    truck  frame  and  chassis.     Colvin — Making    a    casehardened     crankshaft 
— Making  pistons  for  the  Mack  motor    Col' vin        •4fl7 

—Making  the  Mack  brake  shoe!  "col'v'in    " — Manufacturing       parts       of trucks.       Mawson — Marmon 

Northway 

connecting-rod     methods.      Col- 

707 

817 

72 

•362 
'101 

•440 

-Miscellaneous    operations  'oii '  the    Mack truck.       Colvin        .84g 
-Nickel  plating  gas  engine  pistons.' Ly'nn- 

delle           ^'         -g. -Operations  on   the  cylinders  of  the  "■Wills Sainte  Claire.     Colvin  ,  , . .  '"ig 

"i>i.i.<  ^  e    ,.  t*189.    •796h 
Bickfopd^itier  tap  grinding  machine.  .  .  .{•SSe Blcvcle?   mio  remembers  this.      Rich    •381 

Bailley    81 «.    Wilson     ....  •971 

Big    shops    vs.    little     shops.       Forbei    "99. Clinton  .32d,   Senior  412,   Haessler      478 Bigger  business   will    need   better  railroads. 
Hoover       «>g2 

Billings   &  Spencer  die-miljiiir' machine!  !  !i«943 Binding  posts.  Tool  for  assembling  polished, 
willey         *K64 

Black  *  Decker  cleaning  'machine' ! !  !  ! ! !  t*4n4k 

2i     ,     ̂ J^^"   Pf'^tric    grinder      t*464lc 
Jack  4  Decker   H-in.  electric  drill      t^438h 
Black     «    ̂ O-eker    special      H-in      portable electric   dnll               t»40     •81'»r 
Blanchard       high-txiwer      vertical    '  surface grinding    machine       t*641 

Blsnking    hard    stock.     Reversing  "*^il"f■e^ for       Wneht        •3,"MI 

2I?'!."*T  T"""^  driving  machine. '.'t'^is's's'  '•908h 

Blind   hole.    Removing   a    bushing    from    a 
Stnrev         •677 

Blind     locating    hole.     Bushing'  '  i."  "  "Y-nng. wirth    1 4«.    Camp       *  .«7i H'les   dniible-crank    togele   press    .      t*40" 
2,    ",  *'C"T  pressure  die  attachment.  !!!  j^SSOb Block.    Toolworker's  T.    or  set-up.    Ranght   •603 
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Blount  a.c.   motor  buffing^  machine.  .t38,    •tilMe 
Blount    a.c.    motor    prinder   31tih 

Blount   buffing-  machine      t^ay-^g 
Blount   heavy-duty   motor   grinder   t*t>i>U 
Blount    speed    lathe    with    a.c.    motor    head- 

stock        t'-iH^^ 
"Bluenose"    hand    truck      I:*4;i8f 
Blueprint  from  typewritten  sheets.    Harazin 

420.      Bertrand          8«Ji 

Boiler   plate.    Repairing^   tool    for.      Docrel.  .    ̂ H'l Bolts.      Cold-headed.     Hillman         471 

BOOK   REVIEWS: 

— Airplane    engine       35(it 
—Better     business     libraries       87"! 
— Business     administration        464] 
— Co-operative  competition      b88f 
— Course   in    mechanical    drawing      540f 
— Desig^n   of   steel   mill   building's   and  calcu- 

lation of  stresses  in  framed  structures. ity'-if 
— Electric   arc   welding:      5Uub 
— Eng-ineering-    index   for   1921       790gr 
— Essentials    of    industrial    costing-   280c 
— Friction    and    carrying-    capacity    of    ball 

and    roller    bearing's       240c 
— Heating-   and   ventilating-      872f 
— Investig-ation      of      oxy  acetylene      welding- 

and    cutting-    blowpipes      350f 
— Investig-ation    of   the   fatigue   of   metals .  .  240c 
— Kritik    des    zeitsludieu-verfahreus   240c 
^Life    of    Georg;e    Westinghouse       380c 
— ^Machine    drawing          52g 
— Manual     for     engineers   8721 
— Mechanical    world    year   book   404j 
— Modern  methods  of  welding  as  applied  to 

workshop  practice         908e 
— 'New    England,     where    is     your    business 

going?           62g 
— Proceedings  of    the   twenty-fourth    annual 

meeting    of    the    American    Society    lor 
Testing    materials       540f 

— Report     of    the     fourteenth     annual    con- 
ference   on    weights    and    measures.  .  .  .5401 

— Ryerson    journal    and    stock    list   3501 
—Structure      and      related      properties      of 

metals       240e 
— Survey     of     elevator     interlocks     and     an 

analysis  of  elevator  accident  statistics, 500g 
— Tensile     properties     of     some     structural 

alloy    steels    at    high    temperatures.  .  .  .79tig 
— Thermal      expansion      of      nickel,      monel 

metal.      stellite,      stainless      steel      and 
aluminum.      No.    426    B.   of   S   5881 

— Time  study  and  job  analysis         52g 
— Tool     engineering — jigs    and    fixtures.  ..  .3921 
— World      metric     standardization.       V.     L. 

HavfTis       9086 
— ^Year    book     of    National     Association    of 

Cost    Accountants       35Hf 

Borgeson    universal     joint       t*392e 
BORING 

— Chart      for      detCTTnining      the      pressure 
exerted   by   boring   tools.      Conway ....  *47H 

— Colburn    heavy-duty    vertical    boring    and 
turning   mills      t*820 

— Converting    a    single-spindle    to    a    double- 
spindle  boring  machine.      Henry   •(575 

— "Davis"  valve  reseating  and  boring  tool.t*722 
— Dover  swing  boring  tool  holder.  .  t*119,    724e 
— Hannjfan    adjustable    boring    bar   t*420 
— Holding  a  boring  bar  in   a  radial  drilling 

machine,       Hammond          •70 
— Manufacturers'  Consulting  Engineers  two- 

wav    boring    machine      t*570 
^Peculiar  chip  from  a  boring  tool.     Grant. *2H9 
— Pedrick  boring  unit      t*44.    •612e 
— Slow-speed     drive    for    Cincinnati    bonne- 

mill       t*944 
— Special    boring    machine    in    the    Pelton 

shop       •3H4 
— 'Stiffening  a  boring  bar.      Allis         271 
— "Tri-Way"     liuiversal     horizontal     boring 

machine       t*44.     •612e 
Boring  deep  holes  In   the  lathe.     Hertner.  .    339 
Boring  holes  in   thp  back  end  of  work  held 

in  a  chuck.     Thayer   •SSO 
Boring-tool     holder     lor     the    bench     lathe 

Boker       •565 
Bosch    service  plan      688c 
Bowser    oil    reclaiming    outfit   t*280b 
Box     tools.     Cleaner     for    the    rollers     of. 

Bennett       •751 
Boye  &  Emmes   coneless  engine  lathes.... 

t*229.    -SBeo 
Brackets.  Attachment  for  milling  automobile 

front    spring.      Delrue       ^149 
Bradford    ireared-head   lathe      t*280d 
Brain  strike — a  menace  to  progress      187 
Brake   device   applied    to    a    running-balance 

machine.      Kotersall       ^604 
Brake  shoe.   Making  the  Mack.      Colvln.  .  .  •362 
Brideeport  portable  boring  machine    ....t*392e 
Bright  internal   grinding   machine      t*753 

BRITISH:   See  also   "Great   Britain."    "Eng- 
land."  etc. 

British       and       International       engineering 
standards          178 

British     factory.     Scientific    management    in 
the      Hiscox      837 

Broach    to    external    surfaces.    Applying  the. 
Wriirht       •41H 

Brc»ach  with  solder,   Renairing  a.     Wilson.  .  ̂ 488 
Broaches.    Hollander   adjustable      t^535 
Broaches.    Plan    of    maintenance   for    spline. 

Hode-ps       •862 
Bron^hine     with     a    bearing    ball.       Perber 

41  n.    Griffln          639 
Br^wn   ■%  Sharpe  automatic  screw  machines, 

Standa^'d  cnms   for,      Nevin      •839 
Brown     A     Shame     No.     4     universal     and 

crank.<(>^aft    grinding    machine      t^642 
Brown      &.     Sharpe      No.      55      micrometer 

c^liner       1^644 
B.  &  S.  "Rex"  micrometer   i*945 
Brown     direct-reading    resi«tan(*e    thermom- 
eter     t*82» 
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Brown   duplex  forming  and  cutting-off   ma- 
chine     t^231.    •836c 

Brown    pyrometer      t*200h 
Bryant  No.  2  grinding  machine   t^676e 
Budget   control.    Fundamentals  of         530 
Buffalo  No.   26  universal  punch,  shear  and 

bar  cutter      t*152,    •724e 
Buffalo    universal    slitting    shear    and    bar- 

cutter         t*975 
Buffing  machine.  Blount  a.c.  motor.  .t*38,  •6l2g- 
Bugaboo  of  production  costs.  Senior  ....  30i> 
Building       a      flywheel      under      difiScuIties. 

Grant       ^862 
Building    up    teaching    ability    in    foremen. 

MacDonald       300,    408 
Built-up     cylinders     for     itnitting    machines. 

Anderson       ^420 
Burden  factors  to  direct  production.  Divert- 

ing.      Huston            90 

Burnishing  machine.  Abbott  ...t*115,  •088e 
Bushing   a  blind   locating  hole.      Yungwirth 

146.    Camp       -271 
Bushing    from    a    blind    hole.    Removing    a. 

Weiss       •865 

BUSINESS;    See   also    "Trade." 
Business    methods.    Railroads    need.      Morri- 

son         600 
Business   outlook  is  brighter      340 
Businesses  which  do  not  survive      606 
Bussel      universal      bending,      forming      and 

shearing    machine      J^720 
Buying  machine  tools  a  la  automobile.  ...  35 
Buying   machinery    at    the    right    time.      Du 

Brul           385 
Buying    now     Eight   reasons   for      145 
"Buze"    drill.    U.    S.    Electrical    Too'    Co..  . t*H8,  •essg 

Cadillac,   electric   furnace   blast   t*532 
Calculator,  Simplex,  machine-time.  t*352.  *908f 
California  pump    shop.    Machine    operations 

in     a       •598 

Caliper:      See   also   "Gage." Caliper.     Brown     &     Sharpe,     No.     55     mi- 
crometer  t*644 

Calite.    a   new   heat-resisting   alloy.     Brophy.  590 
Call   money  becomes  plentiful      490 
Cam,    Practical    method    of    laying    out    a. 

Snow          •32 
Campaigning   for  economy  in  tool  consump- 

tion.     Augore           22 

Campbell  expanding  o^linder  reamer. t*388,  •908h 
Cams  from  a  sample.  Making.  Clark.  ...  *454 
Capitalist     and    a    labor    leader?       What    is 

the    difference    between    a.      Laidlaw.  .  .  .    385 
Carburizing.      Recommended      practice      in, 

Rockwell          811 
Cards,  Modern  shop  practice  in  the  building 

of  revolving  flat.      Bonfield      •762 
Care  in   starting  idle   machines      752 
Carroll   extended-sleeve   clutch   t*494 
Carroll- Jamieson    engine    lathes   i^459 
Carroll   motor-driven   bench  lathe.  .  t •422.  •908h 
Caseharden:      See   also    "Heat-treatment." 
Casehardening.  Distortion  produced  in.    Blue.^915 
Cash   bonus   fever  is   checked      384 

Casting:      See    also    "Foundry,"    "Pattern," etc. 
Catalogs.    How   to   compile.      Dowel      562 

Catching     the     thread     by    the     "jumping" 
method.      Donley      •970 

Caulkins  drilling  jig   t*280b 
Census.  Machine  tool  shops  according  to  the 

1919      711 
Center   drill    used    for   spotting.      Haessler.  .    *77 
Centerless   shoulder    grinding   '967 
Chain.  Standardization  of  malleable  iron..  739 
Chamber     urges     political    emancipation     of 

Federal   Re8er\'e    system      732 
"Champion"    g-arage    stand   t*576e 
Changes  in   the   machinery   trade   in  China. 

Rastall         144 
Changing     the    drive     on     a    turret     lathe. 

Honer      •SSI 
Chapman    ratchet    screwdriver   t^230,  •SSec 
Chart   lor  determining  the   pressure  exerted 

by  boring   tools.     Conway   *476 
Chart   to   aid   the   figuring  ol  helical  gears. 

Stewart        •  630 
Chatter  in  milling  machines.  Parsons.  ...  •SSS 
Chicago    pneumatic    grinder.    Developments 

in       t*940 
Chilling  a  crosshead  wristpin.  O'Hearn.  .•Tie 
China.  Changes  in  the  machinery  trade  ol. 

Rastall          144 

Chip  from  a  boring  tool.  Peculiar.  Grant.  ̂ 269 
Chip    remover,    Disston   saw-tooth.  .  $•196,  ♦796f 
Chordal.    Appreciation    of.      Fowler      442 

Chuck,  Collis  "Wonder"  quirk-change(.t^47.  •652e 
Chuck.  Cusbmaji  steel-bodied  lathe. J^IS?.  •760g 
Chuck   for  brass  turners.    Second   operation. 

Airey       ^938 
Chuck    for    drilling    two    widely    separated 

holes    in    alignment.      Ferber   ^268 
Chuck     for     reflnishing     standard     piercing 

punches       Harger      •TS 
Chuck  for  small  drills,  Jacobs.  ...  {•ise.  •724g 
Chuck.    Hartford    combined   collet    and    step 

chuck      t*978 
Chuck.     Horton    differential   j^SSl 
Chuck.  Multi-purpose  draw-in.  Lakso.  .  .  ,  •SIO 
Chuck      No.      12.      "Save-All"      drill      and 

lap       t*350.  •872e 
Chuck,    Truing    work    in    a.      Hill   455 
Chuck,    Two-pieoe.      Houton   •456 
Chucks.  Crane  for  handling  lathe.  Gibbe.»527 
Chucks,  Diameter  of  pins  for  gear.     Owen.  •337 
Chucks,  S-P  "American"  air   t*43,  •612e 
Cincinnati    acme    gap    turret    lathe   $^497 
Cincinnati    automotive    parts    grinding    ma- 

chine      t*341.^873g 
Cincinnati     boring    mill.     Slow-speed     drive 

for       t*944 
Cincinnati    "Hy-Speed"    tapping   machine. t*302g 
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Cincinnati    portable    drill   ^•280b 
Clamp   as   a  drill  holder,   Parallel.     Frank.  •SOS 
Clamp.    Floating.      Phelps      •SI 
Clamp     for     holding     work     in     keyseating. 

Phelps       '973 
Clark  gasoline  elevating  platform  truck .  $  '531 
Clark  metal-cutting  band  saw.  .  .  .  t*274,  'SSeg 
"Clay"  bolt-cutting  machine  operator.  ..  {•640e 
"Clay^'  nut-lapping  machine  operator.  .  .t*540e 
Cleaner     for      the     rollers     of      box     tools. 

Bennett        •751 
Clear    explanation.       Grimshaw      848 
Clearance      grooves      for      sliding      fixtures. 

Oaklord       'VDl 
Cleveland     electric     or     hand-power     crane. {•195.  •796f 

Cleveland  hand  or  electric  tramrail  crane.t*497 
Cleveland    hand    or    electric    tramrail    eleva- 
tor      t»493 

Cleveland  worm  drive  for  line  shaft. t*314,  •872e 
Clip   rolling  die.    UniQue.      Tingley   •see 
Closing   tools.    Tube   end.      McDonald   •605 
Clutch.    Carroll    extended-sleeve   t*494 
Clutch.    Dickson    pneumatic   J  •904 
Coal   costs.   How   to   lower.      Ircsher        18 
Coal    strike.   Truth   about   the      60d 
Coats  bench-type  belt  grinder   t*981 
Coats    hand    pin    vise      t^540g 
Coats,    Hirth    minimeter   t*464k 
Coats  piston-ring  prestometer.  .  .  .t^234.  *836g 
Colburn     heavy-duty     vertical     boring     and 

tvirning-  mills      t*826 
Colburn    shop.    Department    layout    in    the. 

Colvin        *259 
Cold-headed    bolts.      Hillman      471 
Collet  chuck   for  lathe.      Harger      *S2 
Coli'-t    ''hucks    for    holding    delicate    parts. 

Wright        •ofls 
Collet  stop   for  short   work.     Whitney      146 
ColMns    valve- facing    and    tool-grinding    ma- 

•^bine        J*193,  •79eb 
Co'lis  "Wonder"  quick-change  chuck. t*47,  •652e 
Colt    "Autosan"    metal-parts    washing    ma- 

ehine        $•496 
Columbia  electric  grinder  and  buffer.}^316.  ♦872e 
Combined   lathe   center    and    center   scraper. 

Raupht        •529 
Commencers          903 

Commercial:       See    also    "Trade." 
Commercial  aircraft  cannot  be  developed  in 

Arsenals   or   Navy   Yards      974 
Comparative  production  chart.  Booth.  .  .  .•957 
Comparator  for  gaging  gears.  Hartness.  j*790 
Comnaring   prices    with    1914 
Comparison    chart   on    screw   threads         896 
Competition    and   the   cost   of   selling        36 

Comnressed     Air:        See     also     "Air"      and "Pneumatic" 

Conant    &    Donelson    screw    cutting   die...t*e83 
Connecting  rod   methods.      Colvin   *731 
Connecting-rod  methods.  Mack.  Colvin.  .  ,  •707 
Connecting-rod  methods.  Marmon.  Colvin.  ̂ 440 
Connecting     rods.     Testing.       Luers.      •382. 

Haessler          718 
Conservatism  of  the  mechanical  engineers.  .    75*2 
Consolidated   tool   and   tap  holder   j*469 
Convenient  driver  for  the  lathe.  Stevens.  •786 
Convenient  nest  for  a  shaving  die.  Smith.  •903 
Converting  a  milling  machine  into  a  Blotter. 

Grant       •IIO 
Converting    a    single-snindle    to    a    double- 

soindle    boring    machine.      Henry   ^675 
Coolant:      See  also   "Cutting,"    "Lubricant," 

"Oil."    etc. 

Core  nlugs  and  how  to  make  them.     Long- 
hammer      *597 

Corebox    for    gas    engine     piston.     Simple. 
Knabe          *901 

Corliss   engine   repair.      Carroll   •455 
Corners.   Rounded.     Dowel   'il? 
Cost  figures  to  cut  costs.  Using.  Basset..  1 
Cost  in  building  machine  tools.  Labor.     Wil- 
„  I'ams         438 
Cost     nf     industrial     accidents.     Prodigious. 

De    Hart            n 
Cost    of    snoiled    work      230 
Cost  records  go?     How  far  should  drafting:. 

Sninner              7 
Costs.   Bugaboo   ol  production.      Senior.  .  .  .    305 
Costa.    High    production.      Wheeler      907 
Costs.    Non-productive.      De    Leeuw        13 
Cotter-pin    puller.     Tuban       $•436 
Couple   of  shop   kinks.      Snicer   •900 
Couplings.     Bartlett    flexible    shaft.  t*157,  •760g 
"Coventry"    2Vi-in.    die-head   t*84h 
Covington  machine  hose   t*S2f 
Cowan  steel-frame  lift-truck  skid   t*791 
Crane.  Baker  locomotive-type  industrial .  t  ̂531 
Crane,     Cleveland     electric     or     hand-nower, tn9.5.     ̂ 7961 

Crane.       Cleveland       hand       or      electric       tram- 

„  rail      }*497 Crane  for  handling  lathe  chucks.  G1bb8.^527 
Crankcase.  Machining  an  unusual.  Colvin. '403 
Crankcheek    turning    lathe,    Gordon. t •39.  •612? 
Crankshaft.   Making  a  casehardened      •yg 
Crankshafts  Making  automobile.  Colvin.  ̂ 504 
Orescent.  Find  the  area  of  a.  Edmonds.  .  •SSH 
Crib  and  e-atre,  Lawson  drill  and  lan....t*497 
Crinnles   back    to  work.   Putting  industrial. 

Thompson          fleg 
Critchley   exnansion   reamer   i^392g 
Cross  gear-tooth    roundiner   machine   t*680 
Cr'i^sholes  in   round   stock.   Jig  for  drilling. 

Haessler           •711 
Cross-Rpde    finishine-    tool.      Bacon   •487 
Cross-Slide    stop    for    Worcester    lathes. 

t*235.    •sseg 

Curve:       See    also    "Chart." 
Cushion  for  punch  presses.  Marquette  "even- 

pressure"     soring   t*463 
Cushfnan  steel-bodied  lathe  chuck.  t*157.  •760g 
Cut    the    force    or    reduce    working    hours? 

Forbes           j^^f^ 
"Cut-Wf^Id"    oxy-acetylene    torch   i*280b 
Cutler-Hammer  automatic  No.  9604  starter 

t*52f 
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Cutter  and  shank.  Adjustable  blade  milling-. 
Harg^er       •457 

Cutter    grinder    for    Sawyer-Weber   crankpin 
returning-     tool   t*460 

Cuttingr  bolt  holes  in  shimB.     Cheatham...    639 
Cutting-   diamond   screws.      Hewes   'OTl 
Cutting-    fluids.      Bing-ham   •QSS 
Cutting:    machine,    G.    W.    &    E.    automatic. 

t*115.  •688e 
Cutting-  machine,  Oxy-acetylene.  Chubb.. '929 
Cutting:-off  machine.    Brown  duplex   forming- 

and       {•231.     'SSSc 
Cuttingr-off   tool.   Easing-  the   pressure   on   a. 

Coe      'ISS 
Cutting-'Off     tools      that     do     not     chatter. 

O'Hearn       ♦602 
Cutting-    the    production    cost   of   a   difficult 

part.     London      *369 
Cylindrical    g:rinding-    mat-hine.    Fraser    auto- 

matic      t*491 
Cyhnder  methods  in  the  Reo  plant.    Colvin.*381 
Cylinders   for    the    Ma^U   motor.      Colvin.  .  .  •173 
Cylinders.    Foundry   work   on   motor   •962 
"Cyma"    compass    and    divider   {•200h 

D.  &  C.  strip  metal  filing-  machine.  .t423.  •908d 
Dalton  combination  machine   t  •52b 
Dang-erous  dirigible      340 
Dang-erous    economy         568 
Dang-erous  swing  saw  gruarded  by  novel  de- 

vice.     Paul      '865 
Data   on    machine   fits         384 
Davenport    automatic    screw   machine.    Slot- 

ting  attachment   t*351.    •908f 
Davis-Bournonville    bending    machine.  .  .  .  t*428h 
Davi.s-BournonvilIe  cutting  torch.  .  t •348.    *H7'Ze 
Davis-Bournonvillc    forming   machine.  .  .  .  t*428h 
Davis-Bournonville    steel-tube    grinding    ma- 

chine     t*428h 
Davis-Bournonville    tube-bending   machine.  1*492 
Davis-Bournonville    tube-welding    machine.  . 

t*154.  •724g 
Davis-Bournonville  welding  machine.  .  .  .^•428h 
"Davis"  valve  re-sealing  and  boring  tool.  .^•722 Decimal  series  for  tap  drills.  Schwartz.  .  .  .  8(U 
Department     layout     in    the    Colburn    shon. 

Colvin       •259 
Depreciation  of  machinery  and  its  inventory 

values.       Ball       'IIO 
DESIGN:   See   also    "Drawing"   and   particu- lar items. 

— Formula    used    in    milling*    cutter    design. 
Briggs      *lSi\ 

— Gear  tooth  shapes.  Miller   •129.    '16H 
— Methods     of     machine    tool     design.       De 

Leeuw       577.    •617.    •657.    •604. 
•727.     •807.     •857.     •878.     •923.     ♦964 

— Punch  and  die  design.     ̂ Vhitney      185 
— ^Tool    engineering.      Dowd    and    Curtis.  .  . 

'67.    •134.    •175.    •207.     ̂ 292 
Design  and   construction   of  dies   for  stamp- 

ing   sheet-metal    products.      Ewing   •487 
Design  of  bevel,   helical  and  worm  involute 

gears.      Cox      ^104 
Desire  to  grow.     DeVinne      968 
Desmond-Hat    grinding-wheel    dresser.  .  .  .  ̂ •392g 
"Detectorod."    ii^nnett      t*152,    •724e 
Detroit  adjustable  boring  bars   t*356g 
Developments  in  Chicago  pneumatic  drill.  .t*977 
Device  for  contracting  piston  rings.  Moore.  .•934 
Device   for  riveting   small   parts.   Dorer.  .  .  .  "638 
Device   for  roughing  miter  gears  on  a  mill- 

ing machine.     Gottschalk      •146 
Device  for  setting  up  and  laying  out  temp- 

lets.     Drake      ^785 
Device    for    turning    a    hemispherical    cast- 

mg.     Morgan      •675 
Diagram:   See   also   "Chart." 
Dial   Indicator:    S-e    a'-*o    -'Gage." 
Diamant    punch    and    die   sets      t*540c 
Diameter   of   pins   for  gear  checks.    Owen..  "337 
Diamond    cutting    tools.    Manufacture    and 

use    of.      Sheldon    I    'SS.    U    •140.    Ill    •210 
^amond   screws.    Cutting.      Hewes   •971 
^amond    toels    carefully.    Use.     Ferber.  ...      86 
Diamond  universal  hob  for  cutting  sprocket 
^.tfeth      ^•350.    ♦427.    •908f 
Dickson   pneumatic  clutch      t'904 
Dig    casting.    Difficult.      Wright       •777 
Die-filing   machines.    Rearwin   Nos.   3   and    i 

enclo-sed      t*607 
Die    for    Ford    hubs.     Greenfield    re-thread- 
-,.'"1   ■-■■.■   ^•348.    •872c 
Uie   head.    Landis   automatic      t^976 
Die    head    manufacturer.    Problems    of    the. 

Bettcher       •  940 
Die   head.    Novel    way    of    getting    lubricant 

_  to   a.      Willey      ^822 
Die-milling  machine.    Billings   &   Spencer.  !  t*942 
Die.    Press :    See    also     "Press. ' '     '  Forging, " 'Screw."  etc. 
Die.  Rotary  box-blank.      White   ^750 
Die-sinking    machine.    Pratt    &    Whitney.  . 
TV       ,,   .  t*46.    •652e i>ie.    Unique    clip    rolling.      Tingley.  ......  ^566 
Dies  for  stamping  sheet  metal  work.  Design 

and    construction    of.      Ewing   ^487 
Dies.  Special  screw  for  securing  strippers  to. 

Zazzara       •566 
Different   method  of   making  a  loose  pulley 

repair.      Corufel          383 
Difficult    die    casting.      Wright      •777 
Difficult  job  of  splining.     Grant      •J  19 
Difficult  niece  to  hold  for  tapping.  Ferber.  .•527 
Dimensioning     of     dovetails     on     drawings. 

Fennell    .  ''^"l 
D'rncnsions.   Putting   limits  oii   all.   Thomas 
,    "39.   Gregory         848 
pimo"   tool   grinder      ^•540e 

Disston   saw-tooth    chip    remover.  .  t •196.    •796f 
Distortion   produced  in   casehardening.   Blue.^9i.i 
Distributors.    Keeping    track    of    sales    and. 

Tu?chter       •54I 

Fare 

Diverting  burden  factors  to  direct  produc- tion,     Huston           96 

Dividing:  See  also  "Index"  and  "Gradu- 

ating." 

Dodge   pressed-steel   hanger   t^310.    •872o 
Does  big  business  tend  to  retard  progress? 

Senior          332 
Does  forced  lubrication  score  bearings  ? 

Hudson          919 
Does  Uncle  Sam  owe  you  anything?  Du 

Brul           161 
Dollars  and  cents  value  of  safety.  Dickin- son          25 
Don't    overlook    personnel    problems    now .  .    384 
Dover  fly-cutter  holder  for  miUing  ma- 

chine     fll6,    *6SSg 
Dover   milling    attachment    for   lathe   t^ll7.   ♦essg 
Dover    pantograph    marking    machine   t^313.   •836g 

Dover  swing  boring  tool  holder.  ..  ̂ •119.   •724e 
Dovetails  on  drawings.  Dimensioning  of. 

Funnell       •221 
Drafting:   See  also   "Drawing." 
Drafting  room  kink.     Heller   ^972 

DRAWING-DRAFTING : 

See    also    "Design" —Dimensioning    of    dovetails    on    drawings. 
Funnell       *221 

— Easy    method   of    lettering.     Schlosstein .  .    972 
— Hoffman    drawing    table   t^463 — How  far  should  drafting  cost  records  go? 

Spinner          7 
— Stippling   drawings.      Bruce   •864 
Draw-bench   hooks.   Improvement   in.      Dug- 

gan      •486 
Drawing    table.    Hoffman       t^463 

DRILLING:  For  Drilling  Jigs  generally,  see 
■■Jigs  and   Fixtures." 

—Adjustable   jig    for    drilling    round    stock. 
Parker      •147 

— Austin  drilling  machine  vise   t^683 
— Avoid  dang'  r   when  drilling  in   the  latl^e. 

Gibbs   149.   Senior  271.   Kelly   ♦637 
— Black    &    Decker    special     ̂   -in.  -portable 

electric  drill      J*40.    ♦612g 
— Barr  •"Auloplex"  drilling  machine.  .  .  .$•720 
— Center  drill  used  for  spotting.  Haessler.  ^77 
— Chuck   for   drilling    two    widel.v   separated 

holes    in    alignment.     Ferber      •268 
— Decimal  series  for  tap  drills.  Schwartz.  .  861 
— Developments  in   Chicago   pneumatic  drill 

t»977 

— Device  for  setting  drills.  Crawford.  ...  ̂ 824 
— Driving    a   bench    lathe    with    an    electric 

drilL        Hutton        ^236 
— Extension  for  small  twist  drill.    McCurdy.^678 
— Foote-Burte  20-in.   high-duty  drilling  ma- 

chine     t'342.    ^872? 
— Formula    for   tap    drill   siz**.      Owens.  .  .  .    935 
— Fosdick    13  in.     "Superspeed"  drilling   ma- 

chine     t^829 
— Harrington    No.    19   multiple  drilling   ma- 

chine     t^47.    •652e 
— Harris   offset   drilling   attachment   t*498 
— Hisey     "Super"    universal    portable    elec- 

tric drill      $•84,    •688e 
—Home  made  drill  press.     Shutt   ^935 
— Home-mjide  semi-ratchet  drill.  Lasall .  .  .  . '487 
— Jacobs  chuck  for  small  drills.  .  t*156,  •724g 
— Jig    for    accurate    drilling    and    reaming. 

Grant       ^934 
— Jig  for  drilling  crossholes  in  round  stock. 

Haessler  •79.  Coakley  ^380.  Hammond  ^382 
— Jig  for  drilling  pin  holes  in  round  work. 

Paquin      •529 
— Jones  portable  electric  drill,  ...  t^425.  •908d 
— Landau    sensitive    multiple    drilling     and 

tapping   machine      t905 
— Landau      multiple-spindle      drilling      and 

tapping   heads    .  .  t   t*943 
— Louisville    sensitive    electric    drilling    ma- 

chine     t*232.    ♦836e 
— Making     the     Latrobe     high-speed     twist 

drill.       Hand       ^246 
— Modern      "Quickgrip"      drilling      machine 

t;»ble    vis"       t^830 
— Motor-on-arm     drive     for     Morse     radial 

drilling  machine     t*081 
— Parallel  clamp  as  a  drill  hold-r.  Frank.  ^308 
— Perpetual  drill  performance  record.  Pitz.^486 
— Peterson     "hole     shooter"     portable     drill 

stand       $^608 
— Prentice-C<)nradson     32in.    vertical    drill- 

ing machine   t*48.  •652e 
— Rapid  drilling  of  barrel  covers   '635 
— Reed-Prentice   four-way   drilUng   machine. ^•343.    •872g 
— Sellew     automatic     drilling    machine.... t*46.    •6520 

— Special    tools    for    a    drilling    and    tapping 
machine.     Jewett           •SO 

— Thor  '"Pigmy"  portable  pneumatic  drill.  $•869 
— Two  special  machines  for  ordinary  work. 

Wright      *S3;i 
—V.    S.    electrical    tool    bench    drill    stand. 

fl89.   •796h 
— U.    S.    Electrical    Tool    Co.    "Buzz"    drill. t*118.     ♦688g 

— Uses     for    discarded    tap  r    shank    drills. 
F-ere        ^   •718 

— ■'Willey"  portable  electric  drill..  t*154.  •724g 
— Wodrt^k     combination      portable     electric 

driU  and  grinder   t*273.   •836g 
Drir  pres':  converted  to  automatic  nut 

countersinking    machine.      Kotersall    ....  '676 
Drill    r:id,    S',raighten-ng   small.      Coe      675 
Drilling   six   sid  s   of   meter    frames.      Sand- 

mann      ^378 
Driving     a    b'^n'-h     lathe     with     an     electric 

drill.      Hutton      •226 
Driving  a  small  arbor  without  a  dog.  Ben- 

nett     '455 

Pa^e 

Dual    reduction    rear    axle.      Colvin   •663 
Dull      times.      Selling     machine      tools     In. 

Berry         393 
"Dumore"   drill    and  valve  grinder   t*Z5Qg 
"Dumorc"  1-BD  portable  electric  drill.  ..  .$»841 
"Dumore"  2-BD  portable  electric  drill ....  t*841 
Dunham  piston-ring  micrometer.  ..  $^119.  •734e Dynamometer.     Milling    machine.     Poliakoff 

•148:  Airey      339 

E 

"E  Z"    threading   dial   J  •977 
Easing    the    pressure   on    a   cutting-off    tool. 

Coe      •185 
Eastern   shop  of  modem  des^ign.     Clewell.  . •508.    •558 

Easy  method  of  lettering.      Schlosstein    ....972 
Eclipse  Junior  spot-facing  tool   ^•40.   •612g Economic    aspects     of     standardization.    De 

Brul          660 
Economy  in  gaging  and  in  gagea.  Parker.  24 
Economy  in  tool  consumption.  CampaiKning- for.      Angore           22 
EDITORIALS : 

— Aid    to    foreign   trade         530 
— American   valuation  plan           80 
— Another    reason    why    commercial    aTia- 

tion    languishes         311 
— Are   you    in    a    rut?         974 
— Are    we   downhearted?         879 
— Beware  of  the  system      458 
— Brain    j^trikc — a    menace    to    progress.  .  .  .    187 
— Business    outlook    is    brighter      340 
^Businesses   which  do   not  survive      656 
— Buying  machiine  tools   a  la   automobile..      35 
— Call   money  becomes  plentiful      490 
— Care   in   starting  idle  machines      752 
— Cash    bonus    fever  is  checjced         384 
— Commencers         903 
— Commen-ial   aircraft  cannot   be  developed 

in    arsenals  or  Navy  Yards      974 
— Comparing    prices     with     1914        34 
— Competition  and  the  cost  of  selling.  ...  35 
— Conservatism  of  the  mechanical  engineers  752 
— Dangerous    economy         568 
— Dangerous  dirigible      340 
— Data    on    machine    fits         384 
— Don't    overlook   persoimel  problems  now.    384 
— Eternal    vigilance    is    the    price    of    eye- 

sight        866 
— False    economy         569 
— Finish    the    work    of    the    Arms    Confer- 

ence        311 
— For  your   own    good,   listen   to   the  sales- 

man        228 
— ^Forced  lubrication  and  scored  bearine* .  .  939 
— Getting  and  using  trade  information.  .  .  .  719 
— Good   material  regulation  makes  a  differ- 

en<-e         312 
— Guiding  hand  for  trade  associations....  640 
— How    machine    tool    design    will    nrobabLv 

be    influ-'nced          974 
— How  the  Army  could  help  civil  aviation.  866 
— How  the  buyer  of  machine  tools  increases 

the  sales  price      568 
— How  we  came  to  have  machine  tools.  .  .  .  458 
— Idle  mai'hines  that  frequently  pay  ....  825 
— Important  industry  is  being  handicapped.   228 
— Inadequate    accident    compensation      228 
— Increase   the   air   mail   service      150 
— Inferior  cutting  tools  are  costly      312 
— ^It*8  the  kind  of  overhead  that  counts.  . .    530 
— It's  time  for  real  sales  engineering      272 
— Jobs  or  bonus?         340 
— Justice   workf*   both    ways         825 
— Keep   on    coming   back         939 
— Lack  of  standard  tools  in  railway  shops.    458 
— Local   interest  in   aviation  needed      113 
— Machine     tool     standardization      679 
— M achi no    tool    users    real ly    buy    produc- 

tion         530 
— More   business    in   Government         903 
— More    relief    for    the    taxpayer      490 
—National    engineering   research    laboratory     80 
— National   thrift    week         113 
— New  things  that  are  old      835 
— 1921-1922            34 
— Opportunities    for    new    machine    opera- tions         679 
— Patent  office  gets  relief      340 
— Personnel  of  the  machine  tool  industry.  .    490 
— Pleasant     record    of     legislative    obstruc- 

tion        458 
— Price  of   special   machines           35 
— Problems   in   business    revival         719 
— Public     representation     in     railroad     dis- 

putes        187 
— Publicity  for  trade  data      312 
— Question  of  prices      679 
— Reducing  the  cost  of  handling  freight.  .  150 
— Resolve  to  shjow  your  faith  in  the  future     34 
— Reward  of  the  kicker      569 
— Romant^   of    me»al    working         311 
— Save  the  air  mail         187 
— Saving  money   by  buying  books      113 
— Savins    the    air    mail         569 
— Scientific    management         866 
— Selling    the   war   surplus         640 
— Soldiers'    bonus    and   business      272 
— Spiral    or    helical?          719 
— Standardization     through     trade     associa- 

tions        752 
— Stnndards  and  tolerances         789 
—  They"    and    "We"          789 
— Time    to    amend         789 
— Trend    in    sem-ice    station    work         150 
— Truth  about  the  coal  strike      606 
— Unions  can  be  sued         903 
— Use  one-way  tolerances  only         568 
— Useless   patents      939 
— Wave  of  economy  threatens  to  submerge 

the    Department    of    Commerce      272 
— We  still  have  the  small  shop   312 
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EDITORIALS— Continued : 

— WlKil    :ibout    the    seooiRl-hand    market.-..    IS' 
— .Where  are  the  B^ood  machinists.'      ooj> 
— Which    kind   of    ton?         ij™ 
— Word  for  ship  subsidy   t.--,i 

Ediund    bench    hack    sawing    machine....  J   ooj 

EDUCATION:  See  also  -Apprentice" 

— Apprentice's   problem.    Kasp.-r   i  ;■  ■  j      ̂'^ 
— Apprenticei-hip     sy.stcm     at     Rock    Island         _ 

arsenal.    Baumbeck         ^^-^ 
— Bui.dinK  up    tcachiiiir   ability  in   foremen. 

MacDonald      360   and   40b 

— Features   of   the    Reo    apprenticeship    "ys-^ 

— Industrial  schools  in  Sprinsrfleld.  Masd..  .•5(il 
— Programs    of    apprenticeship    and    spjcial 

training  in   representative  corporations. 
Morris    XVllI          "83 

— Simple   and   practical    apprenticeship    sys- 
tern.      McLean         4J'. 

— Trainine     of     workers     in     manufacture. 

Morris    I     8.->.     II    240.     Ill     -.iill.    IV    400 
Efficiency.     Organization.       Sorentrue   •4Jt 
Eight   reasons    for  buying  now      14o 

Elctric   Lighting:    See   also    "Lighting." 
Electric    Welding:    See    also    -Welding    and 

Cutting." Electri.'   drive    for   reversing  machine   tools. 
Harvey    •  •  •    371 

Electrical  equipment  saves  cost  of  shutdown 
and  repair.  Proper  maintenance  of,  Hu- 

bert            30 
"Electromagnetic"  drilling  and  tapping  ma- 

chine     t*o40g 

Electro-magnetic   portable   drill   J'340b 
Electroplating.   Repairs  by.     Sweet      :.3„T 
Elevating  platform   truck.   Clark   gasoUne.  t'531 
Elevator.    Cleveland   hand   or    electric    tram- 

rail      •  •  •  •    t'iSfJ 
Eliminating    the    hit    and    miss    method    of 

hiring   men.      MacFeely         o-U 
Elimination    of    unnecessary    lines          Bil 
"Elteco"  universal  toolpost  grinder.  Liberty. 

t*35™.    *iH)Hf 

F.lwell-Parker    drop-frame    factory    truck .  1  •4i)(> 
Elwell-Parker  electric  crane  truck   }*461 
ElwellParker    wheeled  platform    trailer ...  **904 
Engine:    See   also   "Automotives."    and  such 

details  as  "Cylinder."  -Piston."  etc. 
Engine   repair,    Corliss.      Carroll   '400 
Engineering  service,  Selling.     Dowel      oOl 
Engineering.  Tool.  Dowd  &  Curtis  •67, 

•1.34  •175  •207.  •una.  ''.Kn.  •41.'t. 
•44e!     '472.     •347.     •591.     •634,     •702, •767.   •889 

England:    S?e    also     "Great    Britain."     and 
"Britisl*." 

English    machine    for    cutting    spiral    bevel 

gears.      Owen       •ooO 
Engraving  machine,  Gorton  No.  1-S.  t'lwl. 

Enlargement  of  cast  iron  by  heat-treat- 
ment.     Bunch         841 

Enlarging     gas-engine     pistons.       Tait     864. 

Skinner         "'''3 
Enlarging    gas    engine    pistons    by    plating 

them.       Tyke    287.    Clinton    .56.">.    Beach    03H 
Equipment,  Resourcefulness  versuB.    Brigg8.^489 
Esthonia    a    market    for    American    agricul- 

tural   machinery      688b 

Estimating  modern    gear  production.   Spies. '799 
Etching  pencil  and  outfit.  Luma  electric.  .1*648 
Etchograph    stylus.    Water    gage    makes    ex- 

cellent handle  for.      Grant      •457 
Eternal  vigilance  is  the  price  of  eyesight.  .    866 

Ettco   high-speed   tapping   machine   1^941 
Eureka   demountable  steel   trestle   t^eSS 
Evansville    garage   arbor    presses.  .  1  •233,    •836e 
Ex-Cell-O  grinding,  drilling  and  turning  ma- 

chine      ,.}^464k 
Excelsior   No.    14    angle-bending   machine.  t*6»l 
Exeter   rotary  pump      t'57He 
Exhaust  fan.  Forbes  &  Meyers  bench 

grinder    with    self-contained ....  t^425.    •908d 
Expander.    Simple    tube.      Greig   '937 
Expanding  markets  for  machinery.   Rastall.^306 
Experimental     use    of    liquid     air    and     ex- 

plosives  for  tightening  body-bound  bolts. 
Whittemore         524 

Experiments    with    sherardizing   McCulloch .    45.3 
Exports   of    industrial    machinery      120 
Extending  lead  screw  of  lathe  to  use  com- 

pound  gearing.      Ball         '30 
Extension    for   small   twist   drills     McCurdv.'H78 
Extractor    for    broken    taps.       Improvized. 

Davies   'OOO 

P 

Factory   storekeeping   and    material    control. 
Farqnhar      65.3,  73.3.   813.   884 

Pafnir    ball-bearing    tool    grinder   t*905 
Fafnir  double-ball-bearing  self-aligning  pil- 

low    block   1  ̂907 
False    economy         569 
False   jaws   for   a  viae.   Handy,      Willey .  ,  .  .  ̂ 455 
Fan    on    an    engine    shaft.    Keying    a    large. 

Sinback       ^270 
Farm  machinery  needed  in  Italy      235 
Farm    machinery    needed    in    Latvia.  ......    390 

Features  of  the  Reo  apprenticeship  system. '894 
Fellows   high-speed    gear    shaper   t*.36 
Fellows     No.     7     gear    shaper   ^•576g 
Ferracute  boring  press   1^189.  •760g 
Perracute    punch   press   t*280d 
Few  kinks  for  the  machine  shop.    Saldis.  .  .  •flOO 
Filing  machine.   D.  St  C.  strip-metal.  t422.  •noSd 
Piling    machine.    Oliver    high-power   t^940 
Filter   plant.   Methods   and   operations   in   a. 

Stanley        ^399 
Find   the  area  of   a   (Tescent.      Edmonds.  ..  *3.38 
Finish  the  work  of  the  Arms  Conference.  .    311 
Fire    day     from     tapped     holes.     Removing. 

Schmidt       '418 

Pace 

Fitting  loom  pulleys  with  new  hubs,  Kibler.^225 
i'ixture:       See    also     "Jigs    and    Fixtures." 

Also  respective  varieties  of  work. 
Fixture    for    holding    goose-necks.      Phelps.  ̂ 972 
Flanged  cover.   Press  tools  for  a.     Schmid .  •  399 
Plask-fllling     machine,     Osborn     stationary^ 

Flaw   in   bar   stock.   Peculiar.      Wright ....  '824 
Flexible-Shaft     outfit,     Hergi     H-250   1'J^'i 

Flexible    shaft    outfit,    Stow    radial   ^•94o 
Floating   clamp.      Phelps      '31 
Fluids,    Cutting.      Bingham   "968 
Flutes.    Bath    ground    tap    and    "sharpening 

face"       -.  •  T*830 
Fluting  screw   studs   to  clean  out   the  dirt. 

Mathias       •  :  •  ■    602 
Fly-culter     holder      for     milling      machine. 

Dover   file.    •688g 
Flywheel     under     difficulties.     Building     a. 

Grant        \'^'l 
Foote-Burte   No.   2    boring   machine   J^JlOh 
Foote-Burte    20-in.    high-duty    drilling    ma- 

chine     t'342,     *872g 
For  your  own  good,  listen  to  the  salesman.    228 

Forbes  &   Meyers  bench   grinder   t'356g 
Forbes    &    Meyers   bench    grinder    with    self- 

contained  exhaust  fan   }^425.   'OOSd 
Forbes    &    Meyers    grinder    with    flat-front 

motor      t'080 
Forbes  &  Meyers  model  35  portable  electric 

grinder      f792 
Forbes     pipe     threading     and     cutting     ma- 

chine      i'S^'Oe 
Forced  lubrication  and  scored  bearings ....  9.J9 

Ford   caps.    Babbitting  device   for.     Place..  •OOl Fords   to   bid   for  Lincoln  plant   120d 
Foreign    news    notes   120a 

FOREIGN   TRADE:      See    "Trade." 
Foreman    and    "labor."       Brown      931 
Foreman  and  management.      Brown      898 
Foreman  and  the  community.  Brown....  841 
Foreman.  Attributes  of  a  successful.    Watts.  266 
Foreman's   authority.      Brown      771 
Foreman's    duties.       Grimshaw      74o 
Foreman's  place  in  industry.  Jenson....  966 
Foremen.    Building    up    teaching    ability    in. 

MacDonald      360    and  406 
Forged    or    rolled   steel    for   gears      485 

Forges,    Stewart    furnaces    and   t*81.    •652g 
FORGING:      See    also   press. 

Forging,    Berwick   electric   heater   for   $•869 Formula    for    lap    drill    size.      Owens      936 
Formula     used     in     milling     cutter     design. 

Briggs        •186 
Posdiek    13-in.    "Superspeed"    drilling    ma- 

chine       **829 
Foster    air-brake    valve    finishing    machine. J«273,   •836g 

FOUNDRY:      See   also    "Pattern." — Match    plate    pattern    lor    small    castings. 
Oakford       ^677 

— Osborn  direct-draw  roll-over  jolt  molding 

machine       t*459 
— Osborn    stationary    fiask-flUing    machine. 

{•387,     •908f 
Foundry   work   on  motor   cylinders   ^962 
Frame   and   chassis.   Mack    truck.      Colvin..*817 
Prancke     flexible     coupling   t*4641 
Franklin    crankshaft.    Machining   the.      Col- 

vin       '544 
Franklin    made    Rolls-Royce    airplane   motor 

crankshafts.       Colvin   '9&o 
Praser    automatic    cylindrical    grinding    mar 

chine       t'491 
Free  service.   Abuse   of.      Schneider   ^440 
Freezing,     Keeping     a    service     tank    from. 

Ferber       •'748 
French  shop.  Planning  and  controlling  work 

in     the     assembling     department     of     a. 

Jullien       •933 
Friction  clutch  for  Greaves-Klusman  geared- 

head    lathes      J^Seg 
Friction    locknut.      Chapman       ^337 
Fundamentals    of   budget    control      636 

Furnace  blast.  Cadillac  electric   $•632 
Furnace.    Wayne    portable    oil-burning    forg- 

ing and  rivet-heating      (•649 
Furnaces  and  forges.      Stewart   t*81,   •662g 

O 

G.  W.  &  E.  automatic  cutting  machine.  . .  . 

(•115.    •688e GAGE:      (Including     calipers,     micrometers, 
test    indicators,    other    measuring    instru- 

ments,   inspection,    etc.) 
— Allowing    for    gage    wear.      Dumas    and 

Peck      •95.i 
— American  amplifying  gage    •  t '636 
— Atlas  "Junior"  dial  indicator.  ...  (•84,  'Hooe 
— Brown     &     Sharpe     No.     65     micrometer 

caliper       i'^** 
— Economy      in      gaging  — >  and      in     gages.     ^ 

— Height-gage   lines.      Remacle      ii*^*"* — How     can     Hindley     gearing    be     »*8:ed7 
Schwartz          78' 

— How     surface'    affects    measurment    with plug  and  ring  gages.     Hudson   L,„?,,, 

— Hartness  comparator  for  gaging  gears ..  t  "vlju 
— Improved    taper   ring   gag( .      Bennett.  ...    2^' 
—  Indicating    length    gage.      Charles   i!'?!!; 

— Dawson  drill  and  tap  crib  and  gage.  .  .  •  j'j*" — Lufkin   thickness   gage   with  lock.   +:SJ2 

— Micrometer  attachment.  Humphreys.  ..  "so.i 

— Micrometer  stop  attachment.  Sherman.  . 'loo 
—Pratt     &    Whitney    large    "'"lock"     plug 

(raiTG    Jloo.      vdub 

-Pratt    &'  Whitney'  spark    plug    gages-  •  .  • (•196.      oooe 
—Pratt    &   -Whitney    "trusform"    frages  with 

square    anvils       (•192.     •796h 

  Quick   method  of  refinishing   the  measur- 
ing   surfaces    of   mterometers.      Belmi-   ̂  ohissel        .,   Artrtrt 

— "Quickbak"  drill  gage  bolder.  ........  .(900 

— Reed  inside  micrometer      ('388,   -Huon 
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GAGES — Continued : 

— Veiling    a    new     gage    to    a    competitor. 
Hudson         520 

— Stevens  cylinder  and  piston  ring  gages.  .(^978 
— Stevens     piston     aligning     gage   (•981 
— "Superior"    thread    gages      (•535 

— Taper   gages.      Fenneil      ^184 
— Test  gage  for  flat  springs.  La  Rue....^383 
— "Twistest"  connecting-rod  gage.  lmlach.(^427 
— Useful  thread   tool-setting  gage.     Lytlon- 

Brooks          '33 
— Van  Keuren  thread-measuring  wires.  ..  (^833 
Gammons-Uolman         "Parob"         expansion 

reamer       (^792 
Gammons-Holman  reamers  and  end-mill. .  (*S41 
Gardner    No.    1    automatic    double-grinding 

machine      (^43,    •ei'-Je 
Garrison   gear   grinding  machine      (^84) 
GASOLINE      ENGINE:         See       "Engine." "Automotive."   etc. 

Gear  tooth  shapes.     Miller      •139.   •168 
GEARING: 

— Assembling    of    bevel    gears.      Logue.  .  .  .  ̂ 580 
— Bevel     and    spiral     bevel    gear    practice. 

Coivin      ^304   — Chart  to  aid  the  figuring  of  helical  gears. 

Stewart       •630 
— Cross  gear-tooth  rounding  machine.  ...  (•080 
— Design    of    bevel,    helical    and    worm    m- 

volute  gears.     Cox      *104 — Device    for    roughing    miter    gears    on    a 
milling    machine.       Goltschalk   •146 ■ — -Diameter     of      pins     for     gear      chucks. 

Owen       '337 — ^Estimating      modern      gear      production.  — . 

Spies       ^799       D 
— Fellows   high-speed  gear   shaper      t*3*^^LX 

— Forged  or  rolled  steel  for  gears     485  ̂ ^^ — Gleason    4-in.    spiral    bevel    gear    gener- 
ators      (•38.    612g 

— ^Gleason  system  of  bevel  gears.     McMullan 

and    Durkan       '849     — Grinding    of    gear    teeth    and    its    future    in 

the  industry.     Drummoud     ^737 
— Home-made  cutting  axiure.  Wright.  .  .  .  ̂ 29 
— 'Method  of   setting   teeth  in  broken  gears. 

Sinback       '454 
— Milling,  facing  and  cutting  gear  segments. 

Wright       ^224 — Old    English    machine    for    cutting   spiral 

bevel  gears.     Owen     •SoO — Rolling    the    teeth    in    hot    gear    blanks. 

Walker      ^409 
— Shop    man's    method    of    figuring    change 

gears.     Cromwell  78.  Herring      639 
— Specifications  for  brass  and  bronze  gears   ^  71 
— Standardization    of    herring    bone   gears..  ̂ 329^   — Stevenson      Model      6-A      multiple      gear 

shaper   ('347,    ̂ 8726 
— Strength     and     proportion     of     industrial 

gears.     Katzenmeyer   •BOe 
— Suggestion    for    herringbone    gear    stand- 

ards.      i«arberg      589  -'— — Wai'iier  &   Swasey  bevel  gear  attachment 
(•321.  •836e 

— Wear  on  automobile  gear  steels.  Ross.  .  .•615 
Gearing,  Extending  lead  screw  of  lathes  to 

use  compound.     Ball      '30 
Geier    No.    2    P    "Production"    straightening 

press      (•lie.  •essg 
"Gem"  lathe  attachment   (•52f 
'G.  E.  d.-c.  voltage  drop  relay   (•2U0h 
G.   E.   electric  resistance   furnace      (•SOOh 
G.    E.   planer   control      (•676g 
G.   E.   portable    semi-automatic  arc   welding 

set       f868 
General    Manufacturing    Co.    flexible   power 

press      (^867 
General     method     of     spring    design-discus- 

sion.     Strong      .723 Geometric   adjustable    tap      Va    1 

Geometric  bench   threading  machine   (•leod 
Geometric  chamfer  grinding  fixture   t^633 
Geometric   progressions   by    short-cut   meth- 

ods.    Burlingame       •743 German    machine    tool    industry    at   the   end 
of    1931         130e 

Getting  and  using  trade  information  ....  719 Gibs.     Planning    flat  .„,., 

Berna       'ZIW Paquin          408 

Hoaglund        '^OS 
Senior        *70« Schroeder   ii„?sl 

Giles   "trip-hammer"   staking  machine    ..(•3g.;e 
Gleason  automatic  hardening  furnace   (•756 
Gleason      4-in.      spiral      bevel      gear      gen- 

erator      »*38.   •612(1 
Gleason    system    of  bevel   gears.     McMuUen and  Durkan         ?,f„ 

Good  material  regulation  makes  a  difference  ^13 
Goose-neck  toolholder.  Handy.  Wilson  ....  •339 
Goose-necks  Fixture  for  holding.  Phelps.  .^973 
Gordon  crankcheek  turning  lathe..  (^39.  *612q 

Gorton  No.  1-8  engraving  machine.  (^191.     "joh 
Gould  &  Ebcrhardt   worm  hob      :;.,?„? 

Graham  No,  41  grinding  machine   (•dl6h 
Grand  Rapids  grinding  machine.  Motor  drive 

for   (•198,     836e Graphics.  Spring  board.  Brow   ii,f§? 

Gray  rotary  turret  shears   ('JlBh 

GREAT  BRITAIN :  See  also  "British."  "Eng- 

Great  Britain.  Grinding  practice  in.     Chubb.    451 

Greaves   Klusman    geared-head    lathes.    Fric- 
tion   head    for      (•869 

Greenfield    "hydroil"    intenjal    grinding   ma- 

chine      v  **^^3'   *''88h Greenfield       re-threading       die       tor      Ford 

hubs        fOiS.   •8728 
Grinding   a    templet.     Johns   •JSS 
Grinding   automobile  crankshafts         74.3 
Grinding    of    gear    teeth    and    its  luttire   in._„_ 

the   industry.     Drummond        1,Z 

'Grinding    wheels    five    feet    wide         213 
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— Badger  No.   2   grinding   machine      t*4»4 
— Badger  vertical  spindle  dislc-grinding  ma- 

chine  f4B.     'GS-ie — Blanchard     high-power     vertical     surface 

grinding     machine   ♦."? 
— Blount  heavy-duty  motor  grinder  ....I*b5;i 
— Bright  internal  grinding  machine  ....  J  vo.l 
— Brown    &    Sharpe    No.    4    universal    and 

crankshaft   grinding  machine   ♦"; 
— Centerless  shoulder  grinding   'yo? 
— Cincinnati  automotive  parts  griiidlnB  ma- 

chine  t*341.     'srzg 
— Coats    bench-type    belt    grinder       t'USi 
— Collins  valve-facing  and  tool-grinding  ma- 

chine   flB3,     ♦7961 
— Columbia  electric  grinder  and  buffer   ,d7.> 

— Cutter  grinding   for  Sawyer- Weber  crank- 
pin   re-tuming  tool   t»460 

— ^Developments      in      Chicago       pneumatic 

griiider       $  '940 
— Fafnir  ball-bearing  tool  grinder   {'905 
— Forbes  &  Meyers  bench  grinder  with  self- 

contained  exhaust  fan   J  •435,   ♦9USd 
— Forbes   &    Meyers  grinder   with   flat-front 

motor       t'980 
— Forbes  &  Meyers  model  35  portable  elec- 

trie    grinder   $*79*.v 
— Fraser  automatic  cylindrical  grinding  ma- 

chine       t«491 
— Gardner  No.  1  automatic  double  grinding 

machine   f43.    •612e 
— Geometric   chamfer   grinding   fixture.  ...  t'oS.J 
— Greenfield  "hydroil"  internal  grinding  ma- 

chine  fl93.     •796h 
— Heald  No.  35  automatic  ring-grinding  ma- 

chine  fl51.     •J34e 
— Heald  No.  50  cylinder  grinding  machine.  .t'HTS 
— Improvised  grinding  machines.     Anderson .  '3.44 
— Improvised    method    of    grinding    a    reet- 

atiguiar   frame.      Roff      46n 
— Jig  for  grinding  the  ends  of  small  round 

pins.     Ferber.  .  »   •330 
— ^Le  Blond  attachment  for  grinding  P  C  W 

curvex  cutters   {•48,   •Go.ie 
— Liberty    "Elteeo"    cylinder    grinding    ma- 

chine  f230,     •83(ie 
— Liberty    "Elteeo"    portable    bench    cutter- 

grinding    machine   t334,    836? 
— -Liberty  "Elteeo"  universal  toolpost  grind- 

er, .   t353,     •9081 
— ^Louisville    electric    drill    grinding    attach- 

ment     {•5.34 
— M,  S.  O.  automatic  internal  cylinder  grind- 

ing machine   {•asi 
— Newton  radius  link  grinding  machine   .  .{•984 
— Newton  6  x  10  x  36  in.  surface  grinding 

machine       t  ̂979 
— Norton    18    x    73-in.    autopart    regrinding 

machine       t  •98,'i 
— Parker  grinding  machine  spindles.  {•349,    •873e 
— Safety    code    for    grinding    stands          557 
— Shafts     weakened     by     grinding     cracks. 

Heindlhofer       '533 
— Simple   eyllnder  grinding   rig  for   a  lathe. 

Brown       •567 
— "Standard"  bench  and  floor  grinders.  .  .  . 
  t*198,   •70flf 

— Valley  buffer  and  grinder   fl05.  •79Bf 
— Valley   flexible   shaft    grinder    ,.t^l98.   •836e 
— Van  .  Dom     angle-plate    grinding     attach- 

ment     .t«793 
— Van   Norman  Ke-li-o  No.  2  wet  grinding 

machine       {•570 
— Wilmarth     &    Merman     surface-grindidng 

machine  with  tilting  table.  ..  t*155.   •724g 
— Wodack     combination     portable     electric 

drill  and  grinder   t*273.  'SSflg 

Grinding     and     testing     level     rails.     Saeg-   
muller    '405 

Grinding     machine     in    the     railroad     shop. 
Stanley          *64 

Grinding  practice  in  Great  Britain.  Chubb       451 
Grain  vs.  flesh  side  tor  leather  belting      143 
Guiding  hand    for    trade    associations     ....    H4(i 

Gun.   Jenkins   air      {•342.   •87Sg 

H.    &  G.   socket    and   ratchet   wrench  set... 
{•158.   •760g 

HACKSAW:    See  also  "Saw." 
Hacksaw  blades.  Mayhew   {158 
Hacksaw    frame.    Starrett   pistol-grip   adjust- 

able     {'984 
Hack-sawing  machine,   Ediund  bench   {'533 
Hack-sawing     machine.      Louisville      motor- 

driven       {'333.    'SSOe 
Hack-sawing  machine.  Milling  tapered  wedge 

keys    with    an    aiUomatic,    Flower   ^749 
"Hallowell"    steel    lift-truck    platform     ..{•433. 

•908d 

Hammers,  Rubber  "wedges"  to  hold  handles 
in.      Henderson        •604 

"Handiman."   New  Jersey  Foundry   and   Ma- 
chine  Co   {'650 

Handle,  Bentley  &  Holmgren  vise   {•683 
Handle   for   etchogranh    styles.    Water    gage 

glass    makes    excellent.      Grant       ^457 
Handling     men.      Reardon           714 
Handy   false   jaws  for   a  vise.      Willey    .  .  .  .455 
Handy  locating  device  for  the  milling  ma- 

chine.   Johnson       ■-    ̂ 79 
Baker       'SSH 

Handy  screwdriver.    Gregory      ^236 
Handy    sine    bar    block.     Kyn       •938 
Handv    vise    attachments.     Luers      ^149 
Hanger.    Dodge    pressed-steel     ....{•316,   •873c 
Hanger.     Skayef     ball     bearing    line     shaft 

{•351,    •908f 
Hannifan  adjustable  boring  bar      {^436 
Hardened,  How  a  difficult  piece  is.     Ander- 
son     •289 

Page 
HARDENING:     See  "Heat-Treatment." 

Hardening    furnace.    Gleason    automatic.  ..  {•76o 
Hardening  high-speed  steel,  various  methods 

for.        D'Arcambai         213 
Hardening,    Kink  in   local,     Shunney   '865 
Harutning    sense,      McHenry          603 
Hardness     tests.     Punch     for    making     ..{'Hb. 

•688e 

Harrington    No.    19    multiple    drilling    mar 
chine       {'47,    •653e 

Harrington    truck    tables       {*45,     •ei3c 
Harris     automatic    hob-sharpening    machine 

{•100,    79Bh 

Harris    offset    drilling    attachment       {•49.-( 
Hartford  combined  collet  and  step  chuck.  .{^978 
Hartford  shops.  Old  timers  in.      Strong.  .  .  .    127 

Hartman    "American"    joint       {•540c 
Hartness    comparator    for    gaging    gears.  .{•79c 
Hartness  screw-threading  attachment.  Novel 

applications  of  the.    Loudon     {^484 
Have     you     deducted     for     war     facilities. 

Weaver         164 
Headstock.    Marvin    &    Casler    lapping    and 

filing       {'684 
Heald   No.   25    automatic   ring-grinding   ma- 

chine      {'ISl,   •724e 
Heald  No,  50  cylinder  grinding  machine   ,  .{•975 
Heat-resisting  alloy  Calit^— a  new.    Brophy.    599 

HEAT    TREATMENT:     See    also    "Harden- 
ings,"  etc. 

— Distortion     produced     in     casehardening. 
Blue       •Slo 

— Enlargement    of   cast   iron    by   heat-treat- 
ment.    Bunch          841 

— Gleason    automatic    hardening    furnace.  .  {•758 
— Recommended     practice     for      heat-treat- 

ment   of    carbon    steel    castings      866 
— Stewart   furnaces  and   forges.  ...  {'SI,   •852g 
Heater  for  forging.  Berwick  electric   {•869 

HBUGHT   GAGE:    See    "Gage" 
Height-gage     lines.       Remade   *566 
Helical  gears,  Chart  to  aid  the  figtiring  of, 

Stewart       •BSO Hemisphericai  casting.  Device  for  turning  a, 

Morgan       •676 
Hemispiierical  surfaces.  Tools  for  finishing, 

ttrown        '489 
Hendey  14-in.  toolroom  lathe   {•644 
Henry  &  Wright  class  O  drilling  machine.  {•356g 
Henry   &  Wright  dicing  machine   {•28Ud 
Hephaistos,    Romances    of    metal    working — 

the  myth  of.     Manchester      *'<H)7 
Herbert    four-jaw    lathe    chuck   {•52b 
Herbert    hardness    testing    machine   {•52d 
Herbert  No.   20  turret  lathe      {•52b 
Herbert     small-ball     hardnesa     testing     ma- 

chine     {  *5'Z<1 
Hergi  H-250  flexible-shaft  outfit   •7U3 
Herringbone  gear  standards.  Suggestion  for. 

Leerberg         589 
Herringbone    gears.    Standardization    of....^329 
High    production   costs.     Wheeler         907 
High-speed    steel    in    hand    operated    tools? 
Why  use.     Senior         379 

Hill    box    banding    clamp      {^841 
Hilliard   clutch    and   cut-off   coupling.  ...  {•200h 
Hindley      gearing     be     gaged.      How      can, 

Schwartz        ^787 
Hiring  men.    Eliminating   the   hit   and   miss 

method  of,     Mac  Peely         52U 
Hisey    "Super"    universal    portable    electric 

drill      {•84.    •688e 
History  of  the  Patent  Office  relief  bill..,,    436 
Hob    for    cutting    sprocket    teeth.    Diamond 

universal       {•350.    437.    •908h 
Hob-sharpening     machine.      Barber.Coleman 

automatic      {^41.    •612g 
Hob-sharpening  machine,   Harris   automatic. 

{190.    •796h Hobart  air  compressor      {•392g 
Hocking  "Mir-0-Ream"  expansion  reamer.  {'976 
Hoffman  drawing  table   {•463 
Hoist,   Manby  portable   {^424,    •908d 
Hoist,   McCollum   electric      {•790 
Hoist,  Reading  Type-S  "Evercdy"  electric.  {•  942 
Hoist.    Wright    triple-back      {^117.    •888g 
Holding    a   boring  bar   in    a    radial   drilling 

machine.      Hammond         ^76 
Holding    delicate    parts.    CoUet   chucks    for. 

Wright       •268 
Holding      device      for      re-threading      small 

screws.      Willey      'SSO 
"Hole  shooter"   portable  drill    stand.   Peter- 
son      {^808 

Hollander    adjustable   broaches      {•535 
Hollander's   view  of    the   Leipzig   fair.      De 

VriPS          836 
Holt  T-35   caterpillar  tractor      {•428f 
Home-made   drill    press.     Shutt   •933 
Hcme-made    internal    gear    cutting    fixture. 

Wright          •*,»*» 
Home-made  radius  turning  tool,     Mun3on,.^678 
Home-made    semi-ratchet    drill.     Lasall     .  .  .  ̂ 487 
Hook.  Yankee  safety   {•SSS 
Hooks      for      handling      locomotive      tires. 

Phelps       •863 
Horstman  indicating  caliper     {•540c 
Horton  differential  chuck      {•831 
House  drops  Dahlgren  naval  station         685 
Housing.       Removing      a      crooked       axle. 

Smith       'goa 
How   a   difficult  piece   is  hardened.      Ander- 
son      •269 

How      can      Hindley     gearing     be      gaged? 
Schwartz       •787 

How  far  should  drafting  room  cost  records 
go  ?     Spinner            7 

How  machine  tool  design  will  probably  be 
influenced         974 

How   one  company  is   trying   to   help   busi- 
ness         218 

How  shall  we  designate  tolerances?  Hudson.    794 
How  simplification  of  product   widened  our 

market.     Payne             8 

^  Face 

How  surface  affects  meaoirement  with  plug 
and  ring  gages,     uudaon         860 

How  the  Army  could  belp  civil   aviation..    866 
How   the   buyer   of  machine   tools   increases 

the  salet^  price        568 
How   to   ciimpile  catalogs.     Dowel      562 
How     to     find     the     area     of     an     irregtilar 

surface.     Uarazim        749 
How   to  lower  coal  costs.     Lesher        18 
How    to   rivet  properly.     Bryant         *Vt 

How    we   come    to    have   machine '  tools.  ..  .    458 Human  power  measurement,   Bedaux  princi- 
ple  of.      Morrow      "241 

Hutc-hinson  woodworking  machine.  {•  424,   •BOSd 

Hydraulic    and    hand    forcing    presses    in'  a locomotive  shop.     Hunter   •lOS 

I 

Idle  equipment,   Machine  tool  indufttry  may 
utilize    its.      Sc^ott            73 

Idle  machines  that  frequently  pay      826 
Idler.      Using    an    automobile    fan    bradiet 

and  pulley   as  an.     Luers         149 

Imlach   "Twistest"   connecting-rod  gage... {•427 
Imperial  Tjpe  XCB-  air  compressor   {•356g 
Importance   of    timekeeping.      Brown      984 
Important   industry   is   being   handicapped.  .    228 
Improved   taper  ring   gage.      Bennett   '227 
Improvement    in   draw-bench    hooka.      Dujr- 

gan       •486 
Improvements  in   the   "photostat".  .  {•83.    •688e 
Improvised  grinding  machines.     Anderson. .  ̂ 224 
Improvise<l    method    of    grindmg    a    rectan- 

gular   frame.       Boff.      466 
Improvised     turning,     threading    or    trepan- 

ning   rig.      Beard     , ,   •270 
Inadequate    a^'cideot   compoisation         228 
Inches   to   millimeters.   Standardized  method 

of    translating         710 
Increase  the  air  mail   service      150 
Increasing    production    and    reducing    scrap 

with    clean    cutting    oil       •784 
Increasing    screw    machine   production    with 

a    special    toolpost.      Nevin      •838 
Increasing    the   capacity    of    a    milling    ma- 

chine vise.     Holbrook        •78 
Indexing    faceplate    for    the    lathe.       Datia- 

man      •309 
Indiana    Ford    cylinder    reamer   {•leOd 
Indicating  length  gage.     Charles   •564 
Indicator.    Atlas   "Junior"  dial   {•84.    •688e 
Industrial   Engineers  at  Detroit  in  April...    120 
Industrial   engineers  hold  eighth  convention 

in    Detroit       688b 
Industrial    fair   at    Manila         120 
Industrial    relations.    Mew    era    tor.       Bod- 

rick          214 
Industrial  Russia  today      121 
Industrial    schools  In    Springfield.    Jf ass .  . .  .  *5ei 
Inferior  cutting  tools   are   costly      312 
Influence  of  automntiA-e  industry  on  thread- 

cutting  tools.     Kirkpatrick  and  Vink....»479 
IncersollRand    'Xittle-David"    wirebrush. .  {•495 
Irserted   tooth   hollow   mill.      Fleming    ....•673 

INSPECTION:    See  "Gage" 
Inspirator,    Surface-combustion    low-pressure 

air-gas       {  •42,5 
Instructions  to   workmen.      Morrison      ^954 
Internal   grinding  machine.    Bright      {•753 
inventory  values.  Depreciation  of  machinery 

and  its.      Ball      'llo 
Issue,  The  main.     Entropy         804 
Italian     automobile     manufacturers     active. 

MacLean      137 
Italian    engineers    to    stage    fair      435 
It^  the  kind  of  overhead  that  counts      530 
Its    time   for  real   sales  engineering      272 

I 

Jack  for  supporting  work.  Sprinr.     Frank .  ̂ 417 
Jack.   Weaver  M-Iift   {^274.    •8.36r 
"Jackson"    chucking    machine   {•428f 
Jackson  Nos.  6-A  and  6-A  milling  ma- 

chine      {•280d 
Jackson    No.    10    milling    machine   {•380d 
Jacobs  chuck   for  small  drills.  ...  {•156.    •724g 
Japan  as  a  user  of  automatic  machine  tools. 

Jackson       'asS 
Japan.  One  way  of  selling  machinery  in...  •409 
Jarvis    self-opening    stud    setter   {•8.32 
Jarvis  tapping  device   (•."I92e 
Jenkins    air    gun   {•342.  -•872g 
Jig  for  drilling  crossboles  in  round  stock. 

Haessler,  ^79,  Coakley.  •380.  Ham- 
mond      •382 

Jig    for  drilling   pin   holes   in   round   work. 
Paquin       ^529 

Jig  for  reaming  small  parts  of  sheet  metal. 
Stevens       •936 

JIGS  and  FIXTITRES:  See  also  specific 

kinds  of  work  such  as  "Press."  "Mill- 
ing." etc. 

— Clearance     grooves    for    sliding     fixtures. 
Oakford       •751 

— Geometric   chamber   grinding    fixture.  ..  {•5."13 
— Home-made  gear  cutting  flxtore.     Wright.  •29 
— Improvised  turning    threading  or  trepan- 

ning   rig.      Beard       ^270 
— Jig  for  grinding  the  ends  of  small  round 

pins.     Perber     'SSe 
— Krag  universal   angle      {^462 
— Lathe  fixture  for  finishing  round  work  all 

over.     Dorsch      •18.> 
— Simple  fixture  for  hand  tapping.  Phelps.   '"S 
— Sp^ial    reaming    fixture    for    main    bear- 

ings      •301 
Jigs     for     accurate     drilling     and     reaming. 

Grant       •934 
Jobbing  shops.  New  tools  in.     Wheeler. . .  .    439 
Jobs    or   bonus  ?         340 
Johnson    center-locating   pun<^   {•571 
Johnson  die  milling  machine   { •84j 
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Joining-     bars     by     thermit     weldinR.     Grin- 
nell        'lati 

Jolt    molding:    machine.    Osborn    direot-draw 
roll-over      X  '459 

Jones  portable  electric   drill      t*425.    *908d 
Journal  to  make  It  true.   Lapping  a  pitted. 

Clock       •79 
"Jumping"  method.  Catching:  the  thriead  by the.      Donley      •970 
Justice  works  both  ways      825 

K 

Kelly   32-in   shaper      t*838 
Keep    on    coming    back   ".   ] ,' '      939 
Keeping-    a    belt    tieht.       Blanchard. "  '•227 

Hicks.     •420.     Towlson    ^785 
Keeping-    a    service    tank    from    freezing. Perber        "riB 

Keeping^  the  customer  satiBfied          3 
Keeping-    track    of    sales    and    distributors. Tuechter           •541 

Keller    die-sinkine    machine     ....'.'.".'.'.'.  j'KiOd Kelly   bench   plate      t  ̂841 
Kelly   grinding-   and    relieving-   arbor      t«84h 
Kelly    grinding-    fixtures        t*84h Keyin?    a    larfe    Ian    or    an    engine    shaft. 

Sinback        •'>70 
Keyseating,  Clamp   for  holding  work  while 

Phelps        •973 

Kimball's  portable  crane             t*''00h Kink  in  cutting  left-hand  threads.     Parker.    339 
Kink    in    local    hardening.       Shunney   •865 
Kink  that  saves  trouble  in  putting  on  lathe 

chuck.       Knabe      •78 

Kinks   for   the   machine   shop.      McHeiiry!  '■      75 KlecTtler  belt  shifter        t«731 
Knee    and    box    parallel.    Simplex    precision 

toolmaker's            t*232      *836e 
Knitting    machines.    Built-up    cyii'nders    itor. Anderson       •420 
Knowing    the    other    fellow.      Grimshaw.  . .    800 
Krag   universal    angle    fixture   ^•4n2 
Kruce    spiral    expansion    reamer   i*3ieh 

h 

^*5°' .  «•»*     >■>     building     machine     tools. 
Williams        43g 

Labor   leader?     What   is   the   difference'  'be- tween a  capitalist  and  a.     Laidlaw      385 
Lack  of  standard  tools  in  railway  shops.  .  4r)S 
Landau  multiple-spindle  drilling  and  tapping 

heads        J  •94.3 

Landau     plain     and     back-grooved'    tapping chucks       ,        1*906 
Landau  sensitive  multiple  drilling  aiid  tap- 

ping    machine         {•90'i 

Landig  automatic  die  head   ...'.'.'.'  '  t»976 Landis    12-in.    pipe    threading    and    cutting 
macRine    .         t*349.    •872e 

Lange  ler  drilhng  and  tapping  machine.  ..  {•84h 
Langelier    Swaging    machine        j«540-' 
Lapping  a  pitted  journal   to   make  it  true 

Clock          .79 

Lapping    tool.     Stimson     internal!  '.','.'''  i*794 
Lapping  tools,   E.  C   {•ise'  '  •724g 
Large  job  in  a  small  lathe.  Morgan.  .  '  •718 Lassiter-MilhoUand     staybolt     machines.  ..  J^647 
Latch.    Self-locking    leaf.      Phelps   ^112 Lathe  fixture   for  finishing  round  work  all 

ovef.      Dorsch      *185 

LATHE: 

— Turret    lathe:      See    also    "Screw — Scraw 
machine." 

— Artisan  11   x  24-in.  gap  lathe.  .t^313  "•87:;c 
— Avoid  danger  when  drilling  in  the  lathe. 

Gibbs.    149.      Senior.    271.      Kelly   •637 
— Blount  speed  lathe  with  a.-e.  motor  head- 

stock        1*495 

— Boring  deep  holes  in  the  lathe.  'Hert'n'er.  339 — Boring-tool    holder    for    the    bench    lathe. 
Baker       •SOS 

— Boye    &    Emmes    coneless    engine    lathe. 
t*229     •  8.36c 

— Carroll-Jamieson    engine    lathes   ".'.{•isf) — Carroll  motor-driven  bench  lathe.t^422  "goSh — Changing    the    drive    on    a    turret    lathe. 
Honer       •.381 

— Cincinnati    acme    gap    turret" lathe! !!!!  i*497 — Collet  chuck  for  a  lathe.     Harger      *32 
— Combined  lathe  center  and  center  scraper 

Kaught       •520 

— Convenient  driver  for  the  latlie.'  'ste'vens! '786 — Crane  for  handling  lathe  chucks.  Gibbs.  ̂ 527 — Oross-slide     stop     for     Worcester     lathes. {•23'j      •8.36g 
— Dover     milling     attachment      for     lathe 

T^-<  ,  ^  fin.  •688g 
— Driving    a    bench    lathe    with    an    electric 

drill.      Hutton       *228 
— Extending    lead    strew    of    latlie    to    iise 

compound    gearing.       Ball    ^30 
— Friction      clutch      for      Greaves-Klusman gearcdheart    lathes        t*8fi9 
—Gordon  crankcheek  turning  lathe,  t  •30.' •ei2g — Hendey  14-in.  toolroom  lathe   t'«44 
— Indexing  faceplate  for  the.  Datisman.  •309 — Kink    that    saves    trouble    in    putting    on 

lathe    chuck.      Knabe    ^78 
— Lar^X   iob  in    a   small    lathe.      Morgan.. •718 — Le    Blond    11-in.    heavy-duty    rapid    pro- duction lathe       t»978 

— Lehman     portable      motor-driven'  '  geared- head   lathe       t*401 

— Necking    attachment    for    P.    &'w''full automatic    lathe        t*832 
— Peerless       hand-operated       valve       lathe. 

— Producdon     work     in     an     engine     lathe. Lake        *969 
— Ramwtcll  hand  vise-lathe. .........      .  j«703 
— 5™?'"'"'''  "•*  """"'l  of  a  lathe.  Alli9...«45(l 
— Reed-Prentice  center-driven  lathc.t^l04.  •796f 
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LATHE — Continued : 

— Simple    cylinder   grinding  rig   for   a   lathe. 
Brown   •567 

— Self-feeding     spring    winding    attaclim'eiit 
for   a   speed   lathe.     Amende      ^418 

— Scnaca    Falls     'Handy"    lathes   t^607 — Sundstrand  12-in.  manufacturing  lathe. t •645 
— Sund.strand  14-in.  toolroom  lathe. ♦•SIS.  ̂ 8720 
— Taper  pin  turning  attachment.  Boiselle.  ̂ 823 
— Threading  pipe  in  the  lathe.  Weeks.  .  .  ̂ 29 
— Use    paper    between    faceplate    and    work. 

ZeUer           ^78 
Latrobe  highspeed  twist  drill.  Making  the. 

Hand      •246 
Latvia.  Farm  machinery  needed  in.!!!!!!  390 
Laws   affectinir   foreign   trade.   Standardizing 

the.      Wolfe         335 
Lawson  drill  and   tap  crib  and  gage      i*497 
Laying    out    a    cam.    Practical    method    of. 

Snow          •32 
La.ving   out   a   factory   for   production   work. 

T  '^S!'"*.    'se-  '07 Le  Blond  attachment  for  grinding  P.  &  W. 
curvex    cutters      t*48.    *652e 

Le    Blond    ll-in.    heavy-duty    rapid    prodilc- 
tion    lathe              t*978 

Lees-Bradner  No.  10  grinding  machine!  !  t*280d 
Lehman    portable    motor-driven    geared-head 

lathe      J  •491 
Leipzig     fair,     Hollander's     view     of     the. 

De  Vriea         636 
Lengthening      a      drilling      machine      qiiiil. 

Wilson       *900 
Leonard    plug   gages    .  j»540e 
Lettering.  Easy  method  of.     Scblosstein.  .  .    972 
lyetters   from   practical  men.      Terry      519 
Level    vials.    Grinding    and    testing.      Saeg- 

muller       ^405 
Lewis-Shepard    stacker       $•532 
Liberty  "Elteco"  cylinder  grinding  machine. 

T  ..     .        ..„,         ,  J '330.    •836c Liberty     "Elteco"     portable     bench     cutter- 
grinding    machine       {•2.34.     •SSGg 

Liberty  "Elteco"  universal  toolpost  grinder. 
^•352.     "OOSf 

Life   saving.    Power   of.    Qeler      'ZSZ 
•Lift    about"    electric   hoist      t^540c 
Lift-truck       platform.       "Hallowell"       steel. 

^.      .  t*423.    •gOSd Liquid    air    and    explosives    for    tightening 
body-bound    bolts.    Experimental    use    of. 
Whittemore      524 

Literal   obedience.     Grimshaw   !   !    778 

"Little    Lifter"    portable    elevator   t'280b 
Little    shop    around    the    corner    is    at   bat. 

Sandmann        736 

"Little  Six"  welding  outfit.  Rego.t^.390.  •908h 
"Little  Wonder"   grinding  and  sanding  ma- 
,   fbine       {•576e Local  interest  in  aviation  needed      113 
Locating  device  for  milling  machine.  Handy. 

Baker         336 
Locknut.   Friction.      Chapman   !    .•337 
Locomotive:      See   also  "Railroad" 
Locomotive.  Atlas-Cletrac  industrial   t«906 

Locomotive      tires. '    Hooks     for     handling. 
Phelps       •862 

Looking    for     the     boss.     Saving     time     in. 
Sailler          390 

Loose-pulley  nuisance  again.  Kaught....  382 
Louisville  electric  drill  grinding  attachment {•534 

Louisville     motor-driven     hack-saw'ng     ma- 
chine     t^233.    •SSee 

Louisville     sensitive     electric     drilling     ma- 
chine     t '232,     •836e 

Lovejoy  No.  3  electric  drill      {•540o 
Lovejoy   "usecm-up"   toolholder   t^4e3 
Lubricant.     Cutting;       See    also    "Coolant." 

"Oil."  etc. 

Lubricant    to    a    die-head.     Novel    way    of 
getting    a.      Willey   '822 

Lubricating   loose  pulleys.     Lasall   'iS? 
Lubrication    of   bearings.      Watts   "322 
Lubrication.    Oil     conservation     and    better. 

Langston        27 
Lubrication    score    bearings?      Does    forced. 

Hudson           919 
Lubricator    Madison-Ktpp    automatic    force- 

feed        t*944 
T.iuas  broaching  press   t^576g 
Lufkin  thickness  gage  with  lock   ±•648 
Luma  electric  etching  pencil  outfit   t'648 
Lunchroom,   Using  conveyor  belts  to  speed 

up   service   in    the.      Crosset       26 

M.  S.  O.  automatic  internal  cylinder  grind- 
ing machine     t  ̂981 

Machine      industry?       Simplification — what 
does  it  offer  in  the.     Durgin      689 

Machine   operations    in    a    California    pump 
shop      •SOS 

Machine  shop.   Rinks  for  the.     McHenry. .      75 
Machine   shop.   Power  transmission   in   the. 

Terry         856 
Machine   shop  practice   In   various   Western 

shops.      Stanley      'adH 
Machine    shop    superintendent.    Terry      932 
Machine  tool  builders  hold  spring  meeting.  .    673 
Machine     tool     design.     Methods     of.       De 

Leeuw       •.'>77.     •617.     •657.     •694. 
•727,   •774.    '807.   •857.   ̂ 878.    •923.    •964 

Machine   tool    industry    may   utilize   its    idle 
couipment.      Scott           73 

M,-»chine  tool  shops   according   to  the   1919 
census          711 

Machine    tool    standardization         679 
Machine    tool    users    really    buy    production.   530 
Machinery   at  the  right    time.    Buying.      Du 
,    Brnl          385 
Machinery.  Expanding  markets  for.  Rastall.^206 
Machinery    markets    of    Venezuela.      Plum- 

mer        331 

Machinery.  Paper  making  and  paper  mak- 
ing.      Sheldon        .31 7 

Machinery   Trade:   See   also    -Trade'"   
Machines  idle.  When  it  pays  to  have.  God- 

frey          y33 

Machining  a  casehardened  Mack  crankshaft'. Colvin       ,503 

Machining   a    30-in.    pipe.      Hammerstr'o'm!  !  •821 Machining  an  unusual  crankease.    Colvin      ̂ 403 Machining  automobile  crankshafts.     Colvin.  ̂ 504 Machining    the    Franklin    crankshaft.      Col- 
vin       ^544 

Machining  the  Mack  crankease!  'col'viii! !  •258 Machining  the  Peerless  crankshaft.  Colvin   •631 

Machinist    retires    at    103    '    609 
Mack    brake    shoe.    Making    the.      Col'viii '  '  •362 Mack  connecting  rod  methods.     Colvin  ^707 
Mack  crankease.   Machining   the.      Colvin!!  •256 
Mack    crankshaft.     Machining    a    casehard- 

ened.    Colvin                                     •SSS 

Mack  motor.  Cylinders  for  tiie!  ' 'col'v'in' '  •la? Mack  motor.  Making  pistons  for  the      Col'- 
vin         ,,g_ 

Mack  truck  frame  and  chassis.  Col'viii  "  '  '817 Mack    truck.    Miscellaneous    operations    on 
the.     Colvin    ^846 

Mack     truck.     Steering    kiiuckl'e's"f'o'r"the' 
Colvin        ^882 

Madison-Kipp   automatic  force-feed'  inach'iiie tool    lubricator       {•944 
Magna  metal   "light  metal      ! !   fSOri 

Main  issue.     Entropy  .  .  '  '        0X4 Maintenance   of    electrical    equipment  'saves cost  of  shutdown  and  repair.  Hubert..  20 Maintenance  of  textile  machinery.  Marble.  819 
Making     a    casehardened    crankshaft.     .  •72 Making  a  connecting-rod  bearing.  Cocklin!«822 
Making    a    punch     press    department    safe. 

Auel       •501 

MiUjJng  a  standard  pinion' cutter 'do 'double duty.      Wright        •528 
Making  a  tap  from  an  old  screw.  Haessl'ei-!  !      29 

K '"f    'S'**    ""*•'    threads    clear    to    the head.     Mateer       •186 

Making  cams  from  a  sample!  '  'ciark   •454 
Making  long  screws.      Hogg  '  '  '  •717 
Making    pistons    for    the    Mack    motor'  'Col- vin        •467 

Making  radio  apparatus.     Colvin ' !   •goe 
Making  the  Latrobe  high-speed   twist  dri'll'. Hand       •246 
Making  the  Mack  brake  shoe,  i^olvin   'afla Making  use  of  tables.     Ayars   ! ! !    306 
MANAGEMENT: 

— Attributes     of     a      successful     foreman 
Watts      •2^a 

— Cutting  the  production  cost  of  a 'diiiicult part.     London       •369 
— Diverting  binder  factors  to  direct "  produc- tion.      Huston        gg 
— Factory    storekeeping    and    material'  con- 

trol.    Farquhar    ana 
— Foreman's  authority.     Brown       771 — Handling   men.      Reardon      714 — How  one  company  is  trying  to  help  busi- 

ness.     Berna       ^210 — How    simplification    of    product    widetied our  market.     Payne      g 

— Instructions  to  workmen.  Morrison  ""  ̂ 954 — Laying    out     a     factory     for    production 
work.     Curtis    «5q     .97 

— Machine  shop  superintendent.  Terry.  '  922 — Modern    production    methods.       Basset 

„         .       ,  „  XXVI  •S?.  XXVn'^443 

— Organization    efllcienoy.       Sorentrue      ^434 — Planning  and  controlling  work  in  the  as- sembling department  of  a  French  shop 
Jullien       ^932 

—Scientific     management     in     the  '  'British shop.     Hlscox         g37 

Mandrel:   See  also   "Arbor." 
Manley    portable    hoist    t*424     •90Rrt 

Manley   truck    wheel    dolly.  .  .     '     '  '    t*52b Manufacture    and    use    of    diamond '  cutting tools.      Sheldon    I     'o3.    II     *140     III    ♦210 
Manufacturers'    Consulting    Engineers    two- 

way  boring  machine    t*570 
Manufacturing   parts   of    Northway'  trucks Mawson        'loi 

Markets:   See  also   "Trade."'      
Marking      machine      with      circular      table. 

Martin  hydrauhc             {•.344     •872g Marking      patterns      and     keeping     records 

Simple  method  of  .  White    '  883 Marmon  connecting-rod  methods.  Colvin  ^440 Marquette    "even-pressure"    spring    cushion 
for  punch  presses      t*463 

Marquette  punch-press  cushion  '!!!!!!  i^356g Martin    hydraulic    marking    machine     with 
circular  table         t*344     "8721 

Marvin    &    Casler    Jack    blocks    and    T-a'lot nut       t^681 

Marvin    &  Casler   lapping   and    filing'  'head- stock          ♦•684 
Marvin    &    Casler    reamer    holder      ^•646 
Match    plate    pattern     for    small     castings. 

Oakford       *Q77 Material  control.  Factory  storekeeping  and 
Farquhar       853.    733,    813,  884 

Mayhew  hacksaw  blades      tl58 
McCollum  electric  hoist       t*790 

McCi-osky     floating     toolholder   !!!'    {•52b 
Measuring    devices:    See    "Gage." 
Measuring     irons.     Simplex    precision     angle 

and           t^462 
Measurement.    Bedaux    principle    of    human 

power.      Morrow         ^341 
Mechanical     Engineers:     See    "Engineers." 

also  "News  Section." Mechanical     engineers.     Atlanta     entertains 
the       74g 

Mechanics  double-end  wrenches  ..!!  j'540g 
Mercury  type-K  tractor   t*H7.    •688g 
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Metal-cutting  machine.  Racine  Junior  high- 
speed      J  **2o.    '908(1 

Metallic   or  carbon-electrodes   for   arc   weld- 
Ing         *•'•' 

Metallography   at   Brooklyn   Polytechnic  In- 
stitute   •,  1"" 

•  "Metaloid"     solder       ■.■„•■  j*  "'^' 
Meter   frames,    Drilling-  six  sides  ol.     Sand. 

mann      •  •  *    •* '  " 
Method  of  clamping  a  swivel  head.  Romig. '902 
Method    of    setting    teeth   in   broken    gears. 

Sinback      •  •   •  •  •  •    ■*»* 
Methods    and    operations  in    a    niter    plant. 

Stanley      •   ".;yy 
Methods   aiid   tools.    Railroad   shop.   Hand.. '395 
Methods  in   a  radio   shop.      Colvin   •797 
Methods  of  machine  tool  design.     De  Leeuw. 

•677,      '(SI?,      •H57.     •694,      •727.      •774, 
•807,    •857.    •878,    ̂ 923,    '904 

Meyers  No.    2   work   bench      **f''5**l 
"Mezzo-steel"     twist    drills       i'-oi 
Micrometer  attachment.     Humphreys   :*SV=' 
Micrometer,     B.     &     S.     "Rex"   ■••■„•  •  t'", , 
Micrometer,   Dunham   piston-nng.  .  ̂ •119.      '~« 
Micrometer.    Reed    inside   t^388.     •9l)«h 
Micrometer    stop    attachment.    Sherman.  ...  •loo 
Milburn  garage   welding  outfit.  .  .  .t'190,    •79ah 
Mill,   Inserted   tooth  hollow.  Fleming   •97tl 
Millersburg    helical-flute     eocpanision     hand 

reamer       fll9.    •734e 
MilUken  11-ineh  slide  rest   J '981 

MIIiING:  See  also  "Jigs  and  Fixtures." 
— Adjustable     blade     milling     cutter      and 

shank.     Harger       ■  •  •  ■  ■  ■  ;**:y 
— Athol    milling   machine   vise   t*J7,    'Bl^Jg 
— Attachment   for  miUing  automobile  front 

spring    brackets.       Delrue       ^149 
— Beamen    &   Smith    manufacturing   planer- 

type  milling  machine   t*114.   •688e 
  Becker  No.   3  high-speed  vertical  milling 

machine   *Ioi?J 
— Chatter    in    milling   machines.      Parsons. 'JJB 
— Converting     a    milling     machine    into     a 

Blotter.     Grant   •110 
— Device    lor    roughing    miter    gears    on    a 

milling     machine.       Gottschalk   •146 
— Dover    fly-cutter   holder    for   milling    ma- 

chine      fll6.    •088g 
— Handy    locating    device    for    the    milling 

machine.     Johnson  •79.  Baker        336 
— Increasing  the  capacity  of  a  milling  ma- 

chine vise.      Holbrook         '70 
— National    "Parobolic"    railing    cutters... 

t»46.  'aiae 
— Newton   model   e-7!>   utraddle-milling   ma- 

chine      t'42.     •eiSe 
— Newton     30-in.    continuous    milling    ma- 

chine      t •983 
— Ogle   duplex   valve    milling    machine.  .  .  . 
'^  .;  t*196.   •796f 

— Simple   radius   milling    device.  .Sanders.  .  ̂936 
— Straightening    a    milling    machine    table. 

Freeman      •780 
— Superior    Machine    and    Engineering    Co. 

duplex  hand  milling  machine. ^•348,   '8Tie 
Milling  a  multi-thread  nut.      Fox   •Ill 
Milling  a  scroll.     Camm      •527 
Milling,    facing    and    cutting   gear    segments. 

Wright    •■•321 Milling     machine     dynamometer.      Poliskofl 
•148,     Airey          339 

Milling   tapered  wedge   keys   with   an   auto- 
matic   hacksawing    machine.    Flower.  ...  ̂ 749 

Milling  work  to  exact  length.     Moore   ^488 
Mills,    Colburn    heavy-duty    vertical    boring 

and  turning      (•826 
Milwaukee  9-in.  shaper   ^•84j 
"Mirr-O-Ream"     expansion     reamer.     Hock- 
ing      t^976 Miscellaneous     operations     on     the     Mack 

truck.       Colvin       •848 
Model  portable  drilling  machine   {•356g 
Modern  design.   Eastern  shop  of.  Clewell.  .  •SOS 
Modern  implements  in  Colombia      183 
Modern   production    methods.      Basset   

XXVI   ^87.   XXVn   ^443 
Modern    "Quickgrip"   drilling   machine   table 

vise       1*830 
Modern    shop    practice    in    the    building    of 

revolving    flat    cards.      Banfield      •762 
Molding:    See    also    "Foundry."     "Pattern." etc. 
Molding    machines,     Nicholls    portable    du- 

plex      J •867 Molds  for  aluminum  castings         896 
Monarch     "Junior"    engine    lathe   t*84h 
Monitor    "Thermaload"    starter ....  t^SSe.    •908f 
More    business    in    Government         903 
More  relief  for  the  taxpayer        490 
Morris    radial    drilling    machine,    Motor-on- 

arm  drive  for   t  *9ii2 
Motion    study    vs.    red    tape    wage   systems. 

Time  and.     Thompson         844 

MOTOR;     See   "Electric"    "Engine."   "Auto- 
motive,"  "Airplane." Motor     boat.     Repairs     to     crankshaft     of. 

May   ^938 
.Motor-on-arm  drive  for  Morris  radial  drill- 

ing   machine      t  ̂983 
Mounting    ball    bearings.      Delaval-Crow.  .  .  •384 
Move    to    continue    Screw    Thread    Commis- 

•km      130d 
Motor  drive  for  Grand  Rapids  grinding  ma- 

chine     t^l98.    •836e 
Multi-purpose    draw-in    chuck.      Lakso.  .  .  .  •SIO 
Jdurchey  reaming   and  chamfering  machine. ^•576g 

N 

i^atluttai  Machine  Tool  Builders  Association, 
Spring  meeting  of      672 

Jtfstlonal  "Parabolic"  milling  cutters   t»46.  'eiiS* 
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National  thrift  week      .' .    113 Natisch    speed    transformer   t*576g 
Necking  attachment  lor  P.  &  W.  lull  auto- 

matic    lathe       t*832 
New  Britain  babbitting  fixtures   t'540g 
New  Britain  line  reamer   t»540g 
Now    Britain    valve    facing    tool   t»540e 
New   Britain  valve  reseating  tool   J^aiile 
New    England   Standard   toolbits   240b 
New  era  lor  industrial  relations.  Roderick.    214 
New     Jersey     Foundry     and     Machine     Co. 

"Landman"        t^H.')il New  things  thai  are  old      835 
New  tools  in   jobbing  shops.     Wheeler.  . .  .    4.'J9 
Newton  crank   planer      t*943 
Newton    Model    C-75    Straddle-Milling    Ma- 

chine     t*42.   •612e 
Newton   radius   link   grinding    machine.  ...  t^yo  t Newton  30-in.  continuous  milling  machine. . t«983 

Niagara  No.  42  compound  seam-closing  ma- 
chine     f344,   •872g 

Niagara  slitting  gage      t  •84i 
Nickel    plating    gas    engine   pistons.      Lynn- 

delle         594 
Nicholls      portable      duplex      molding      ma- 

chines  »*867 
1031-1932           34 
No  Seed.  No  crop.     Grlmshaw      963 
Noble   &    Westbrook    marking   machine.  .1*5761 
Non-productive  costs.     De  Leeuw        13 
Northway   trucks.    Manufacturing  parts  of. 

Mawson      '101 
Norton      6  X 10  X  36-in.      surface      grinding 

machine       j*97y 
Norton     18    x     73-in.    autopart     regrinding 

ma^'hine       J '983 
Novel    applications    ol    the    Hartnesa    screw 

threading  attachment.     Loudon      '484 
Novel    way   ol    getting   lubricant    to    a  die- 

head.      Willcy      '822 Nut    Countersinking    machine.      Drill    press 
converted    to    automatic.      Eotersall ....  *676 

Nut.  Milling  a  multi-thread.     Pox   'Ill 
"Nutype"  vise,  Atlas   *'167,   •760g 

O 

OBITUARIES: 

— Bailey.  Robert      160c 
— Barr.     Edward    M   500g 
— Barstow.  William  H   316g 
— Best.   WilUam  N   612a 
— Boyd.    Agustus      120k 
— Brady.    James    A   160c 
— Brightman.    Joseph    H   7241 
— Brown.     Arthur    8   160c 
— Brown.    Edward  T   7241 
— Bruce.  John  J   796g 
— Burr.   Ellis  M   e52c 
— Cable.   Frank   E   464j 
— Carpenter.     Henry     A   240a 
— Chriscaden,    Frank    D   796g 
— Cottrell.    Edgar   H   438g 
— Cunningham.   John  J      84lt 
— Dill.    T.   Clark   160c 
— Dinsmore,   Frank  S   316» 
— Doughty.  James  A   500g 
— Edwarda.    Frank    W   796g 
— Bgan,  Thomas  P   120g 
— Elmes.    George    W   240a 
— Gibbs.    A.    W   8361 
— Gleason,  William   •836d 
— Graves.  William  C   3931 
— Greaves.  William  A..  Sr   e52c.  688c 
— Greensmith.     James    E   428g 
— Hathaway.   Curtis   B   6520 
— Hegmann.   William  H   464) 
— Henilern.    William    J   79Hg 
— Herold.  Herman     160c 
— ^Hiler.  O.  B   200e 
— Holmes.    Winfteld    B      52r 
— Howe.    George   M   7601 
— Hurley.   John   A   SOOr 
— Illlngworth.    Robert    H   6881 
— Joseph.    Isaac       8361 
— Keating.   Roliert  M   300g 
— Laughlin,    Henry    A   500t 
— Lewis.    H.    D   20<)e 
— ^Lewls.    John    Henry      240a 
— Lewis.   Robert      120g 
— Lowe.  Peter      •652c 
— Maguire,  Edward  P   640a 
— McKeown,   H.  J   3921 
— Milne,  Senator  Jolin   428r 
— Miner.    Samuel    L   T96g 
— Murray,  Thomas     84k 
— ^Mill.    Anton.    Jr      52g 
— Monks.    William    S      52g 
— OhI,    George    A..    Sr   280c 
— Patterson.  John  H   7601 
— Phlpps.  Louis  P   3921 
— ^Plumb.  B.  J   120r 
— Rice,    Richard   H   318g 
— Richards,    Hubert   P   280c 
— Sargent,  John     464J 
— Sargent.    W.   C   3161 
— Seekings.   John   W   948c 
— Selden.     George    Baldwin   160c 
— Sherwood    John  B   7241 
— Skinner.    Legrand      796g 
— Skinner,    W.    G   428g 
— Slingsby.  J.  T   200g 
— Smith.    Edmund    N   3921 
—Spencer.    Christopher  U   'leOa 
— Stace.   Harry   0   180c 
— Starrett,  Leroy  S   652c.  688d 
— Tarr.    Horace    G   3921 
— Taylor,   Charles  L   280e 
— ^Thompson,   Charles      652c 
— Thurston,   Horace         84k 
— Town,    F.    J   8301 
— Voight.    Walter   E   6881 
— Wales,  Oeorge  B   6881 

Face 

OBITUA  RI ES— Continued : 
— .Wi.mot.    Walter   S   4»4j 
— Yeates,  William      8361 
— Zurcher.    H.    Jr   7»«g 
Oeklnr     triple    combination    punching    and 

shearing   machine      }*e46 
Ogle  duplex  valve  milling  machine.  (•  106.   *7961 
Ohio  milling  machines   {•392g 
Oll-bomlng   forging    and    rivet-heating    fur- 

nace.   Wayne   portable      t*649 
Oil     conservation     and     better     lubrication. 

Langstun            27 
Oil  country.  Echoes  Irom  the.     Tate   •963 
Oil.     iiwrca-sing     production     and     reducing 

scrap    with   clean   cutting  oil   •784 
Oil    to    :miOO    automatic    screw    machines. 

Supplying.       Henn              •4 
Ollgear  liquid  control      t  •160d 
Oiigear  variable  feed  control   t*521 
Old    Knglish     machine    for    cuttliic     spiral 

bevel    gears.      Owen   •556 
Old  times  in  Hartford  Shop.     Strong     127 
Olirer  16-ln.  disk  sandinc  machine.  t*345,  •872r 
Oliver  liigh-power  HUng  machine   t*940 
Oliver    mortising   machine      t»33og 
Oliver  No.  1  woodworker's  vise   t*4281 
Ol  ver   No,   H5   sell-leed   rip   »aw...t*83.    "bBSc 
Oliver  No.  36  motor-on-arbor  swing  cut-oS 

a^y       {•197    *8366 

Oliver  No.   126"Sanding  machine'.'   '.  .t'Sii Oliver  No.  133  band  planer  and  jointer   t682 
Oliver  No.    183   Sell-contained  belt  sanding 

machine      }  •832 
One  way  ol  selling  machinery  in  Japan ....  •409 
Onsmd  pneumatic  grinder   t  *240b 
Open    price    association    and    the    Sherman 

antitrust   act.      Stockder         296 
Opening   a  coil   spring.     Schmidt      •899 
Operations    on    the   crlinden   ol    the    Wills 

Sainte    Claire.      Colvin   •216 
Opportunities  lor  new  machine  operations.  .    679 
Optical  instroments  In  machine  work.  Use 

ol      '097 
Orders  and  acknowledgments.     Stebblns.  .  . .    671 
Orders  vs.  Instructions.     Grimshaw     914 
Ordinary    work.   Two   special   machines  lor 

Wright      'SSS 
OrnoisatioD  effidencr-     Soreotme   •434 
Oriental  market   lor  American  magaslnes. .    120 
Osbom    direct-draw    roll-over    Jolt    molding 

machine      t*469 
Osborn      stationary      flask-fllling      machine. 

t^387.   •9081 
Osterhom    grinding    machine   t  •52d 
Owe  you  anything?     Does  CDde  Sam.   Dn 

Brul        161 
Ozy-acetylene  cuttins  machine.    Chubb   '929 

Paddock    band    sawing    machine   1*4281 
Painting  machine  tools  white.     Nerin  166. 

Hudson  245.  Sheldon      283 
Pangborn   portable   sandblast   t*232.    *836c 
Pangbom    sand-blasting    machine   t*428h 
Pantograph   marking  machine.    Dover   

f313.  •836g 
Paper  cutter.  Safety  device  for  a.  Corwin.  823 
Paper  making  and  paper  making  machinery. 

Sheldon       •317 
Parker  grinding  machine  spindles.  .1*349,  •872« 
"Parabolic"    milling    cutters.    National.... »*45.  *612e 

Parallel  clamp  as  drill  holder.  Prank. ...  •308 
Parallel.      Simplex      precision      toolmaker's 

knee  and  box   1*232.  •836e 
Parker    nameplate    screw      1*4641 
"Parob"      expansion      reamer.       Qammons- 

Holman      1*792 
Passing  of  a  pioneer         860 
Patent   office   geU   relief         340 
Patent  office  relief  bill.  History  ol  Um  .  .  436 
Pattern    lor    small    castings.    Match    plate. 

Oaklord      *677 
"Pattern"   made  ol  core  sand.   Diurgan.  .  .  .    •33 
Pawling    A    Hamischleger    leeder-cable    re- 

triever     t  *534 
Payment    ol    unemployment    rellel.      Morri- 

son        359 
Peculiar  chip  Irom  a  boring  tool.  Grant..  •269 
Peculiar   flow   in   bar  stock.   Wright   *824 
Pedrick  boring  unit      1*44.    *812e 
Pedridi    taper  boring   bar   l*540c 
Peerless   crankshalt.    Machining    the.      Col- 

vin      *621 
Peerless  hand-operated  valve  lathe.  1*389.  *908h 
Peerless  universal  shaping  saw...  1*386.  'OOSI 
Pelton    shop.     Special    boring    machine    in 

the      *364 
"Perleetion"  No.  0  armature  press   1*423.  *908d 

Perpetual  drill  perlormance  record.  Fits .  *486 
Personnel  ol  the  machine  tool  industry ....    400 
Peteis-Bossert     die    slotting    machine   1*153.  *724g 

Pete»w>a     "Hole    Shooter"    'portable    drill 
stand      1  *608 

Philadelphia     Foundrymen     meet      120 
"Phostat."  Improvements  in  the.  . .  .1*83.  *688e 
Pictures.    Production    in      *»2 
Piercing     center     hole.     Tool     lor     locating 

watch    wheels    lor.      Black   *717 
"Pieuvre"   t>eltlng      1*521 
"Pigmy"  portable  pnenmatic  drill.  Thor.  .1*869 
Pillow     block.     Fafnir     double-ball-bearing 

self-aligning      1*907 
Pin  wrenches  for  any  size  nut.     Rich   *566 
Pinion    cutter    do    double    duty.    Making    a 

standard.     Wright     *528 
Pipe.  Machining  a  30-in.  Hammerstrom. .  •821 
Pipe  threading  and  cutting  machine.  Landis 

12-in   1  *349.    *872e 
Piston  rings.  Device  for  contracting.  Moore..*934 
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PiBtons.  Another  method  of  machining,  . .  .  '928 
Pistons,   enlarg-ing  gaa-en^ine.     Tail         804 
Pistons,    Heo    aluminum    alloy.    Colvin. . .  .  "TT^ 
Pittsburgh    Stencil    and    Tool    Co.    "Super" 

steel   stamp      t*119.    •734e 
Pittsburgh  Stencil  and  Tool  Co.  "Temperite" 

tool      J*118.    'BSSg 
Plan    of    maintenance    for    spline    brooches. 

Hodges      ♦802 
Planer    and    jointer,    Oliver    No.    133    hand 

planer   t  'OS^ 
Plan..r  arranged  for  high  speed.  Whitcomb- 

Blaisdell      t'343.   'SObh 
Planer.    Betts    15    x    10   x    3S-ft   t'4oa 
Planer  foundations.  Second-story.  Robinson. '917 
Planer    jobs.    Universal.      Pollard   •788 
Planer.  Newton  crank   t*943 
Planer,    Speeding  up    an   old.     Wright   '740 
Planer,     Whitcomb-Blaisdell     high-speed.  .  . t'423,    -gOSh 
Planning    and    controlling    work    in    the    as- 

sembling  department    of   a   French   shoo. 
Juliieu        •932 

Planing  flat  gibs.    Bema  'aig,  Paquin  408, 
Hoaglund  •005,  Senior  "700,  Schroeder  901 

Plant  facilities.  Amortization  of,  Figsby.  .  482 
Platform.     -HalloweU"   steel   lift-truck.... ^•423.   '9083 
Plating   gas    engine    pistons.    Nickel.    Lynn- 
„,  de'le           594 
Pleasant  record  of  legislative   obstruction..    468 
Plimpton   industrial   hand   trucks   t*607 
Plugs  and  how  to  make  them.  Core.  Lang- 

hammer     •597 

Pocket-knife    standardization       '.  .    084 Portable     motor-driven     geared-head     lathe, 
Lehman     j  •491 

Porter   utility   offset   screwdriver.  .  t "233.    •83ee 
Poughkeepsie  relief  work.     Schatz      142 
Power  of  life  saving.      (Jeier   '252 
Power    plant    in    a    small     shop.     Unique. 

Sheldon       ^712 

Power   plant.    Supervising    the.      Blake.  .  '.  .      19 Power    transmission   in    the    machine    shop. 
Terry     850 

Practical  helical  spring  calculation.    Taub..  179 
Practical  men.  Letters  from.     Terry      519 
Practical    method    of    laying    out    a    cam. 

Snow          •ga 

Practical  points  in  arc  welding.  Wilson!  '.  '.  !  ̂357 Pratt  &  Whitney  cherrying  attachment.  .  ̂ •350g 
&    Whitney  die-sinking   machines.  .  t^aiUh 

Page 

engineering     siandardization. 

405 

Progress     in Ham   

Progress  of   S.  A.  E.   standards  adoption  in the    tractor    industry       (j5(j Progressions     by     short-cut     methods.     Geo- 
metric.   Burlingame       ^743 

Progressive    operation    tools,      ciancy !  !  !  '  '  '  ̂147 Proper     maintenance     of     electrical     equip- ment  saves  cost   of  shutdown  and  repair 
Hubert        oQ 

Properties    of    aluminum  '  alloys  ".'.'.'.'.  805 Pub  ic  representation  in  railroad  disputes        187 Publicity  for  trade  data    310 
Pulley,    Abating  the   nuisance   of   tlie  loose' Coleman        »^q 

Pulley    bushings.    Wooden  '  plug's '  in '  'loose. Sheldon  419,   Raught       677 
Pulley  repair.  Different  method  of  making'  a loose.      Carufel       qc-. 
Pulleys,    Lubricating    loose.      Lasal'l!!: 
Pulleys     with     new     hubs.      Pitting     loom' 

•457 

Kibler 

.  .'22 
Pump  shop.   Machine  operations  in"  a' Caii- 'o™"»      ^598 
PUNCH:    See  also   "Press" 
PunclV  and  die  design.     Whitney     .  185 Punch  for  making  hardness  tests.  .fUs    'OSSe 
i'uncn.    Johnson    center-locating  J  •571 
Punches.    Chuck    for    reflnishing  '  st'a'n'd'ard piercing.     Harger      •7c 

Pushbutton    switchplates.    Too'ls  '  for  "  trim- ming electric.    Wilder       ^716 
Putting    industrial    cripples    back   to 'work 

Ihompson 

T,    .     .  Page 
Reducing   the   cost  of  handling   freight.  130 

Rpich'A'l'?"  '""f^  °^  ?  **"*  ""he-  011i8.«456 
Re-echoes  from   the   oil   country.     Tate  •963 

D     S   ""Side   micrometer      ^•388     'goSh Keed-Prentice  center-driven  lathe.  .  t«19'4  '901 Keed-Prentiee     four-way     drilling     machine. 

Reeves  combination  bench  machine  '   {•oil BeHnishing  the  bores  of  internal  combustion motors,      Ransome        560 

Rego  "Little  Six"  welding  outfit.  .  ('•'s'g'o  ' 'gosh Rejection     as     constituting     acceptance     by buyer.  Use  of  machinery  after.  Childs.  .  914 Relations.   New  era  for  industrial,    Rodriek    214 
Reliance  wheel  hoist  for  tire  press      t«792 Ke-li-o    No.    2    wet   grinding    machine.    Van Norman        t  ̂570 

Removing    a    bushing    from  '  k  "blind  '  hole. Storey.    ̂ 677.      Weiss       .863 
Removing  a  cracked  axle  housing,  Snii'tii!  ̂ 902 Removing     fire     clay     from     tapped     holes Schmidt 

•418 

^"^00  ̂ ^""""^   on'al'l'di'meii'sidns.' 

039.  Gregory   
Thomas 

062 

848 

Pratt 
Pratt 

QuRlity.    Selling   on.      Doan    krr 
Question    of    prices        225 Quick-acting  wrench,      WiUey .  .  ,   .Sqo 
Quickbak"    drill    gage    holder   '  . " ' ' i.gso 

U^iTn         *^""°«^    machine    table    vise. 

Quick  method  'of  refliiis'hing'  the  ■meksiirini*^^*' surfaces  of  micrometers.     Reimschissel . .    •77 Quill.  Lengthening  a  drilling  machine.     Wil- 
*°°      ,   •900 

P.   & 
Pratt 

w. 
& 

Whitney    die-sinking    machine.  .  . t'4e.    •0526 

8-ln.    grinding   machine   {•52b 
Whitney     large     "trilock"     plug 
  •  •   t'188.    "760k 
reversible   plug  gage   {•84h 
screw-plate   sets      i'lOOd 
Whitney    spark    plug    gages   

„^,  fl96.    •836e Whitney    spiral-fluted    expansion 

,„^.    t«191.     •796h Whitney    "trusform"    gages    with 
square  anvils      t*192.    •790h 

Precision  crankshaft  balancing  machine. .  {•392e 
Precision   permanent-alignment    wheel-truing 

head   i*37    •612g 
Prentice-Conradson    32-ln.    vertical    drilling 

machine      t«48.   •632e 
Prestometer,    locates    piston-ring.  .  {•234.    'SSOg 

P.   & 
P.    & 
Pratt 

Pratt     & 
reamer 

Pratt    & 
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"Blanking."     "Die." PRESS :     See     also 
"Screw."  etc. 

— Adriance  Machine  Works  automatic  stag- 
ger  feed   punch  press   {•346,    ̂ 8726 

— Bliss  double-crank  toggle  press.  .      .        {•49*^ 
— Buffalo    No,    26    universal    punch,    shear 

and  bar  cutter      {^132     ^7246 
— Evansville  garage  arbor  presses.  {•233i   •836e 
— Ferracute   horning  press   t'189     •760g 
— Geier    No.    2P    "Production"    straighten- 
  „  '"?  PZ^^    ■   {'116.    •essg — General  Manufacturing  Co,  flexible  power press      {807 
— Hydraulic  and  hand  forcing  presses  in  a locomotive    shop.       Hunter     .  .  •lOS 
— Making  a   punch   press   department   sale. Auel 

•501 

— Maxquette  "even-pressure"  '  spring  cushion for  punch  presses         { •403 
— Oeking  triple  combination   punching   and shearing    machine          {•640 
—  'Perfection"    No.    0    armature   press...'. {•423    "gosd 

— Reliance  wheel  hoist  for  tire  press.  ..'.  (^792 — Sonthwark    automobile    body    press ...  * {•49  •652e 

— Watson-Stlllman  forcing  press.  ..  {'SS,  'uryZg 
Press  tools  for  a  flanged  cover.  Sehmld.  .  %399 
Press  tools  for  aluminum  ware.  Stanley, .  r'«437 Press.  West  hiydraulic  tire   {•313    •872c Pressure  exerted  by  boring  tools.  Chart  for determining  the.     Conway   .  .  •476 
Price  of  special  machines   ..'.  35 
r*.if  some   tools   are   high   In   price. Godfrey 

927 

Problems   in   busiries's'  revival '!!.'."!      719 Problems    of    the    die    head    manufacturer. i*?ttcher       •842 

■"^IteHMt'     ""'      "'     Ind'u'striil' ■  a'c^idratk 
Production    chart. '  Comparative'. '  -'  ' '   

Booth. 
Production    cost    of    difficult    part.    Cutting the.      London        •.IHO 
Production   in   pictures  •••v.- •-?!?? 
Production  methods.  Modem.'  'Basset. 

•443 

XXVI    '87     XXVTT 
Production  of  machinery  during  1919  com- 
•Pr^^nJli^  ̂ ^"S^"    "'    '^™.™s-    Figures   on.   103 
P^n^n^    ̂ "^i  '?  *"  ™«^"e  la'he.    Lake,  'gou Production  work.  Laying  out  a  factory  for. ^^v/unia       ,g«     P_ 

tST'-    °1    apprenticeshUp     and  "  special' traimng    in    representative    corporations. 
""™"  ■•■   XVIII  •02 

R.  &  C.  lapping  tools   fl56    •724'' 
Racine  Junior  high-speed  metal-cutting  lia-       ° cnine       {•42R     •9ns,i 

Itn'^T'J!'';?   a"apliment,   Roi^kfirf.  . .  .  .  .  {.609 Radial   Drilling  Machine:      See  "Drilling" Radio  apparatus.  Making.     Colvln  •90fl 
Radio  shop.  Methods  In  a.     Colvin        •797 Radius    planing:    device    for    stern    posts  "of ships.     Collms       .937 

Radius  turning  tool.  Home-made.' ■M'unso'n.^e78 Railroad  equipment  In  Russia     235 
RAILROADS : 

See  also  "LocomotiTe.'* 
— Bigger  business  will  need  better  railroads 

Hoover      

— Grinding    machine'  in'  the  ' raiiroail'  'shop. Stanley       .a- 

— Hooks     for     handling     locomotive'  'tires' Phelps        ,ggo 

— Hydraulic  and  hand  forcing  presse's'in ' a locomotive   shop.      Hunter.  *108 — Special   tools  and   flxtures  in  a  Southern 
raih-oad  shop.     Hand       «613 

— Tools  and  methods  in  a  raih-oad  8hop.'!»553 —  Tools  in  a  Virginia  railroad  shop.  Hand.^874 Railroad  repair  shop   work.      Hand...  ^949 Railroad  shop  methods  and  tools.  Hand..  •395 Railroads  need  business  methods.  Morrison  600 Railroads   of   Venezuela.      Plummer.  367 
Ramsdell  hand  vise-lathe        {♦793 
Ransome  cylinder  reamer      '.  *, "  t*428f Rapid   drilling   of   barrel   covers........      •6,35 
Reading    type — "Everedy"    electric   hoist..  {•942 

Alvord    adjustable    helical   {'461 
Alvord   piston-pin  bushing      {•643 
Bickford-Switzer    "Cutwell." 

„        ̂   „  t*189,     •79flh 
Campbell      expanding      cylinder. 

„  ...  ^.  {'388.  •90Sh Reamer  driving  machine.  Blettner.  {•388  'goSh Re  imer  for  reflnishing  worn  cylinder  bores 
of   automobile  engines.     Harger        ^310 

Reamer,   Gammons-Holman    "Parob"   expan- 
  {•792 holder,   Marvin  &  Casler   {^046 
Millersburg  helical-flute   expansion 
•  ■   {'lig,    '7246 
Pi'att    &   Whitney   spiral-fluted   ex- 
pansion     {•igi     •796h 

Reamer,     Wetmore     "bull-dog"     heavy-diity 
expanding      fl05.    •796f 

Reamer       with       wedged       blades.       Line, 
Schaeffer        ^793 

Reaming  fixture  for  main  bearings! ,...  •301 
Reaming    small    parts    of    sheet    metal.    Jig 

for.      Stevens        •936 
Rearwin    Nos.    3    and    4    enclosed    die-filing 

machines          {•607 
Rebabbitting  bronze-backed  bearings  with  a 

eoidering   copper.      Tait   •750 
Recollections     of     an     old-time     mechaiiic 
„  Grant    .              961 
Recommended       practice      In      carburizing 

Rockwell          811 
Recommended    practice     for    heat-treatinent 

of   carbon    steel    castings      865 
Reconstruction    Hospital    to    have    enlarged 

facilities         570 
Red   tape    wage   systems,    Time   aiid   inotioii 

study   vs.      Thompson         844 
Redressing  a  damaged  thread.     Corey   *147 
Reduce    working    hours.    Cut    the    fore*    or. 

I'orbea         330 

Removing  white  leatl  from  stampings.  Rich  34S 
Reo  aluminum  alloy  pistons.  Colvin..  ^772 Keo  apjirenticeship  system.  Features  of  the  ̂ 804 Reo  connecting  rod  methods,  Colvin  •731 
Reo  plant.  Cylinder  methods  in  the,  Colvin!  ̂ 281 Repair  shop  work.  Railroad,  Hand  ^949 Repairing  a  broach  with  solder.  Wilson  ^488 Repairing  a  broken  valve  chest  on  a  hoist- 

ing   engine,       Siiiback                            •226 
Repairs   by    electroplating.      Sweet!!!     937 Repairs  to  crankshaft  of  motor  boat.  May' •9,38 Resolve  to  show  your  faith  in  the  future  34 Kesourcefulness  versus  equipment.  Briggs  ̂ 489 Retard  progress.  Does  big  business  tend  to. 

Senior         000 
Retriever,   Pawling  &' H'a!riiischfeger'  feeder- cable       {•534 
Re-turning  end  journals  of  lift  shafts,'  Tool 

for.      O'Hearn       •93B Reversing  machine  tools.   Electric  drive'  for 

Har\'ey       "  07, 
Reversing  roll  feed  for  blanking  'hkr'd'  kt'o'c'k! Wright       ,000 
Revolving  flat  cards.   Modern   shop  'p'r'aeti'ce in  the  practice  of  building.     Banfleld.  .  .  •762 
Reward   of   the   kicker    egg 

Rewards     for    suggestions.       Perrig'o,    '7'2'6'. Xcrry     •....,..,..,  'tra 

Rivet    properly.    How  '  to,      "Bryant!  !      •77 Riveter,  Southwark  pneumatic  .  ,  .  {'153  '  724o Riveting  small  parts.  Device  for.  Dorer.'.»638 Roberts    lever-operated    ratchet    screwdriver. 

Rock  Island  Arsenal.  ApprenticLship  system       ̂  
in  the.     Baumbeck    •51" 

Rockford   rock-cutting    attachment.  ! ! !  !    "  (•609 Roll  feed   for  blanking  hard  stock.   Revers- 
ing.     Wright       .300 

Rolling     the     teeth     in     hot     gear  '  bikiiks. Walker        .^qq 

go''8   'or   spreading   billets.      George!  !!'"  ̂ 822 ROUs-Royce      airplane      motor     crankshafts' How  Franklin   made.     Colvin.  .  .  .  'gss 
Romance  of  metal  working.  307    311    404' 

Rof»r„  h„  w  i"*"!?:  **?;^579.  629,"  747,"  853 

Rotary   box-blank  die.      White....  •7S0 

Rounded    corners.      Dowel      •417 Rounding   machine.   Cross   gear- tooth!  !!!  !{«e80 
Rubber     wedges"   to   hold  handles  in  ham- mers.     Henderson       •604 Rumiing-balance  machine.   Brake  device  ao- 

plied    to    a.      Kotersall          •604 

Russia    today.    Industrial    '    121 

Reamer. 
Reamer, 
Reamer. 

Reamer, 

sion 
Reamer 
Reamer, hi  nd 
Reamer, 

I'?    "American"  air  chucks      {•43.    •812e safety    first,      Grimshaw       167 Safety    screwdriver    for    use    around    screw 
machine.     Moore        •77 

SAFETY: 

— Adjustable     wheel-guard.       Wright   •112 — ^Atlantic  simplex  safety  stop   {•609 — Dollars  and  cents  value  of  safety.     Dick- 
„i°«>n                aa — Making   a   punch    press   department    safe. 

Auel        '501 

— Power  of  life  saving.     Geier   !.!!!!''  ̂ 252 — Yankee    safety    hook      (•633 Safety  code  for  grinding  stands      557 
Safety  device   for   paper   cutter.      Corwin.  .    823 
St     Louis    belted   grinders      (•464k 
St.   Louis   No.    7   polishing   machine   {4H4i 
Sales    and    distributors.    Keeping    track    of 

Tuechter        ^641 
Salesman,    Selling    the,      Donald    ,.!!!!!!!    587 
Salvaging    industrial    wastes.      Smith        15 
Sand-cutting    machine,     American     Foundry 

Equipment    Co,    power      (•649 
Sand,   "Pattern"  made  of  core.     Duggan.  .  .    ̂ 33 
Sand.-blast.   Pangbom   portable.  ...  (•232    ̂ 8380 
Sanding    machine.     Oliver    15-in.     disk.... 

„      ,.                                                             (•345,    •872g Sanding  machine.   Oliver  No.   183  self  con- 
tained belt   {*832 

"Saveall"  arfll   and  tap  chuck   No.    12.... 
(•350,  •872e 

Saveall  safety  drill  chuck      {•540c 
Save   the   air   mail         187 
Saving  money  by  buying  books         113 
Saving  money  in   the  assembly  department. 

Heller          623 
Saving  the  air  mail         569 
Saving     time     in     looking     for     the     boss. 

Sailler         390 
Saw  bench.   State  universal      {•572 
Saw    bench,    Tannewitz    titting-arbor   (•461 
Saw  bench.   Union    portable  universal ....  {•571 
Saw,    Clark   metal-cutting   band.  ..  {•274,    'S'SOe Saw    guarded    by    novel    device.    Dangerous 

swing.     Paul      '895 
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Saw.     Oliver    No.     36     motor-on-arbor     cut- 

off      J*i07,    'Slitie 
Saw,   Oliver  No.  65  aelf-feed  rip...t*S3,    •6«He 
Saw.   Peerless  universal  shaping.  ..  t*386,    •UUSI 
Saw      sharpening     machine,      Schen*     auto- 

matic     t'«Sl 
Saw.    Tannewitz    portiible    bench   i;*4UJ 
Saw.    Tiiangle    "Rapid"    bench       1*941 
Sawyer -Weber  connecting    rod    machine.  .  .t*84h 
Sawyer-Weber      crankpin      re-turning      tool. 

Cutter    grinder    lor      t*460 
Scherr      automatic      saw      sharpening      ma- 

chine      t*081 
Scientifle    management          860 
Scientific  management   in   the  British   shop. 

Hiscox         837 

SCREW: 

— Screw  machane:  See  also  "Lathe — Turret." 
Including    taps.    Ihi-eads    and    like    sub- 

jects inviilving   screws   or   threads. 
— Catching    the    thread    by    the    "jumping" 

method.     Donley     .  .  .  ;   '070 
— Conant   &  Donelson   screw   cutting  die.  .t*683 
— Few      hints      lor      the      machine      shop. 

Saldiz      '900 
— Fluting    screw    studs    to    clean    out     the 

dirt.       Mathias       •60:: 
— Holding    device     for     re-threading     small 

screws.       Willey       •380 
— Improvised   turning,    threading  or   trepan- 

ning   rig.       Beard       'aVO 
— Increasing  screw  machine  production  with 

a  special  toolpost.     Nevin      ^338 
— Influence   of   the   automotive   industry    on 

thread-cutting    tools.      Kirkpatrick    and 
Vink       'ivy 

— Kink       in       cutting       left-hand       threads. 
Parker          339 

— Landis   12-in.    pipe-threading    and    cutting 
machine      t*349.    •872e 

— Making   bolts    with    threads   clear    to    the 
head.      Mateer      •18G 

— Novel  applications  of  the  Hartness  screw- 
threading    attachment.      Loudon      •484 

— Redressing  a  damaged   thread.      Corey...  •147 
— Signal     for     automatic     screw     machines. 

Nevin       *aa7 
— Slotting   attachment   for   Davenport   auto- 

matic   screw    machine      t*361,    'OOSf 
— Standard  cams  for  Brown  &  Sharpe  auto- 

matic screw  machines.     Nevin   •831} 
— Supplying   oil    to    3,000    automatic   screw 

machines.      Henn            '4 
— Threading  pipe  in  the  lathe.     Weeks.  .  .  .    *29 
— Usiftg    a    chaser     for     a     threading     tool. 

Bedell       ,   •148 
— Warner     St     Swasey     Btaybolt     threading 

machine      t«389,   •908h 
Screw.      Making      a      tap      from      an      old, 

Haessler            39 
Screw-plate    set.    Wells      t^404 
Screws.    Making    long.      Hogg      •717 
Screwdriver,  Chapman  ratchet  ....t*230.   •SS^c 
Screwdriver   for  use  around   the   screw    ma- 

chine.   Safety.      Moore         '77 
Screwdriver,    Handy.      Gregory       •236 
Screwdriver,   Porter  utility  offset.  .  t •233.    •830e 
Screwdriver.   Roberts   lever-operated  ratchet. 

{•168.    •760g 
Screws,    Self-looking.      Chapman    .  ,   ^339 
Scroll,  Milling  a.     Canun      •537 
Seam-closing  machine,  Niagara  No.  43  com- 

pound      t^344.     •872g 
Seaming.    Soldering   iron    for.      Wallace.  ...  ̂ 383 
Sebastian    type-S    lathes      ^•464k 
Second    operation   chuck   for   brass    turners. 

Airey       ;   ^938 
Second-story     planer     foundations.        Robin- 
son      "Ol? 

Sections    through    ribs.    What    is    the    best 
way  to  show.     Wilks      ^787 

Self-feeding   spring    winding   attachment   for 
a  speed  lathe.     Aurende      •418 

Self-locking    leaf    latch.      Phelps      'll^ 
Self-locking  screws.      Chapman      •SSy 
Sellew  automatic  drilling  machine.  .  ̂•46,    •652e 
Selling  a  new   gage   to  a  competitor.      Hud- 
son        530 

Selling  a  tough   customer.      Strong         893 
Selling  engineering  service.      Dowel         601 
Selling      machine      tools      in      dull      times. 

Berry          393 
Selling    on    quality.      Doan          688 
Selling   the   salesman.      Donald         587 
Selling    the    war    surplus         640 
Seneca  Falls  back-facing  attachment   
  t*316,     •872c 

Seneca    Falls    "Handy"    lathes       t*607 
Sense,   Hardening.     MoHenry         603 
Service  as  it  isn't.    Campbell      302 
Service    in    a    "White"    station.     Colvin.  .  .  .  ̂ 439 
Service    methods    and    equipment.     Automo- 

tive.    Campbell,   VI   •.'>0.    VII    •135,   VIII 
•531.   IX    •692.    X    •783.    XI    •854.    XII    •930 

Service,   Selling  engineering.     Dowel         601 
Service  station  men   to   think   about.    Some- 

thing   for.      Hawkins         634 
Sexton    "flush"   cone  pulley  oiler      {•576e 
Shafts  weakened  by  grinding  cracks.  Heinde- 

hofer       ,   •533 
Shall  we  standardize  machine  tools?    Merry- 

weather          735 
Shall  we  standardize  tapers?   551,  595.  637 
Shaper.  Fellows  high-speed  gear      t*36 
Shaper,   Kelly  33-in   t*838 
Shaper,  Stevenson  Model  6-A  multiple  gear. 
  t*347.     •873e 

Shaper.  Turret  toolblock  for  a.    Phelps    .  .  .  ̂ 418 
Shaping  saw.  Peerless  universal    ..t*386.    •!t08t 
Sharon    "Brute"    trailer       ^•.'»40e 
Shaving  die.  Convenient  rest  for  a.    Smith    .  '903 
Shear.    Slreine    gap      t*188.    •760g 
Shparing  machine.   Bussel  universal  forming 

bending    and       t  •730 

Page 

Shearing  machine.  Oeking  triple  combination 
punching    and       t*646 

Shdls.  Babbitting  beai-ing.     Fox   ^308 
Sherman  anti-trust  act,   Open   price  associa- tion and  the.    Stockder      306 
Sherardizing,  Experiments  with.  McCuUoch  453 
Shims,    Cutting   bolt    holes    in.     Cheatham..    639 
Shop  kinks.  Couple  of.    Spieer   ^900 
Shop  man's  method  of  figuring  change  gears. Cromwell  78,  Herring  639,  Andrews  678. 

Heald          93o 
Shops.    Big    shops    vs.    little.       Forbes    99. 

Clinton  335,    Senior  413,    Haesaler         478 
She  re  model-C  scleroacope      t*438h 
Signal  for  automatic  screw  machines.  Nevin  •337 
Significance  of  Standardization.     Stevenson.    138 
Silberberg  time-study  watches      {•464k 
Simmons  method  hob      ^•53b 
Simple  and  practical   apprenticeship  system. 

McLean           433 
Simple  corebox  for  gas  engine  piston.  Knabe  ^90 Simple    cylinder    grinding    rig    for    a    lathe. 

Brown        ^567 
Simple  fixture  for  hand  tapping.  Phelps  .  .  ̂ 76 
Simple    method     of     working    patterns    and 

keeping    records.     White          883 
Simple  radius  milling  device.      Sanders.  ... '936 
Simple    tube    expander.       Meig      "93  <' Simple  wire  straightening  device.  Frank  .  .  '337 
Simplex  machine-time  calculator  .  {•353.  ̂ 9081 Simplex  precision  angle  and  measuring  irons 

       {•463 
Simplex  precision  toolmaker's  knee  and  box 

parallel        t*233,     ̂ 8360 
Simplification      of      product      widened      our 

market,    How.     Payne             8 
Simplification — what    does    it    offer    in    the 

machine  industry?    Dui^in         689 
Simpson   No.   3   sand  mixer      j*53b 
Sine  bar  block.   Handy.     Kyn   ^933 
Skayef  ball  bearing  line-shaft  hanger    .... 
        {•351,      •908f 

Skid.   Cowan   steel-frame  lift-truck      J  •791 
Slide   rest,    Neilliken   11-inch      t»981 
Sliding    fixtures.    Clearance        grooves    for. 

Oakford       •751 
Slitting  shear  and  bar  cutter,    Buffalo   uni- 

versal      {•975 
Slocumb    micrometer       { *39*Zs 
Slotting    attachment     for     Davenport     auto- 

matic   screw    machine      {•351.    •908r 
Slotting  die.   Variable  stops  for   a.      Smith.  •970 
Slotting  machine.  Pet^rs-Bossert  die  {•loS.  *7''Z-ig 
Slow-speed  drive  for  Cincinnati  boring  mill  {^94 1 
Socket,    Attaching    a    wiie    rope    to    a.     Ed- 

wards   •309.    539.    McLauthlin      ^564 
Soldering  copper.  Rebabbitting  bronze-backed 

bearings    with    a.      Tait      *7oO 
Scldering  iron  for  seaming.     Wallace   '383 
Soldiers'  bonus  and  business         373 
Some  repair  shop  usee  for  babbitt.  Beard  *60'Z Something  for  service  station  men   to  think 

about.       Hawkins           634 
South    Bend    geared    lathe      {•280d 
Southwark  automobile  body  press  { •49.  •652e 
Southwark  pneumatic  riveter  ...{•153.  •724e 
Special  boring  machine  in  the  Pelton  8hop*364 
Special  reaming  fixture  for  main  bearings.  .•301 
Si>ecial  screw  for  securing  strippers  to  dies. 

Zazzara       'SSO 
Special    tools    and    fixtures    in    a    Southern 

railroad    shop.      Hand       •613 
Special    tools   for   drilling    and   tapping   ma- 

chine.      Jewett          "30 
Specifications  for  brass  and  bronze  gears.  .      71 
Speeding  up   an   old   planer.      Wright   •748 
Spiral  bevel  gears.  Old  English  machine  for 

cutting.      Owen      •556 Spiral   or   helical?         719 
Splining,   Difficult  job  of.     Grant         419 
Spoiled    work.   Last    of         330 
Spot-facing  tool.  Eclipse  Junioc  .  .  .  .t*40,  •613g 
Spreading  billets.   Rolls  for.   George      •833 
Spring  calculation.  Practical  helical.  Taub  179 
Spring  jack   for   supporting   work.      Frank. '417 
Spring,  Opening  a  coil.     Schmidt      '899 
Spring     winding     attachment     for     a    speed 

lathe.    Self-feeding.      Amende       •418 
Springs.  Test  gage  for  flat.    La  Rue   ^383 Sprocket   teeth.   Diamond   universal  hob   for 

cutting       {437,     •908f 
Stacker,   Lewis-Shepard   {•533 
Stagger  feed  punch  press.  Adriance  Machine 

Works   automatic      {•346.    •873e 
State    universal    saw-bench       {•573 
Stamp,     Pittsburgh     Stencil     and     Tool     Co. 

"Super'*    Steel       {^119.     •734e 
Stamping   sheet-metal   products.    Design    and 

construction    of   dies   for.      Ewing      ^487 
Stampings,  Removing  white  lead  from.  Rich  345 
"Standard"  bench  and  floor  grinders   
  {^196.      •7961 Standard   cams   for   Brown    &    Sharpe    auto- 

matic screw  machines.    Nevin   •839 
Standardization,  Economic   aspects  of.     Du- 

Drul          660 
Standardization   in  hardware         714 
Standardization  of  herringbone  gears  ....  *3'Zi* Standardization   of  malleable  iron   chain...    739 
Standardization    of   shotgun   shells         533 
Standardization.     Progress     in     engineering. 

Ham          465 
Standardization,   Significance  of.      Stevenson  138 
Standardization,    Taps    and   die         511 
Standardization  through  trade  associations  763 
Standardization,  Waste  elimination  through. 

Campbell    &    Taub          363 
Standardize      machine      tgols?        Shall      we. 

Merryweather          725 
Standardize  tapers?  Shall  we  ...SSl.  595.  637 
Standardize  method  of  translating  inches  to 

millimeters           710 
Standardizing     the     laws     affecting     foreign 

trade.     Wolfe      335 
Standards  adoption  in   the  tractor  industry. 

Progress   of   S.   A,   E      656 
Standards    and    tolerances          789 

Face 

Standards,  British  and  International  engi- 
neering         178 

Starrett      pistol-grip      adjustable      hacksaw 
II  ame       {  •984 

Starter.  Monitor    -Thermaload"    ...{•386,   •9U8I 
Siaybolt  machines.   Bassiter-Milholland    .  .  .{•647 
STEEL:     See   also    "Tool"   and    "Heat-treat- 

ment" 

Steele-Sayward    file      { •540c 
Steering  knuckles  for  the  Mack  truck,  Col- 

vin          883 
Stein  &  Ellbogen  time  study  watch.  ...  {•53f 
Step  bearings  for  a  light  jib  crane.  Bennett  •53.*i Stem  posts  of  ships.  Radius  planing  dev.ce. 

Collins        •937 
Stevens  cylinder  and  piston   ring  gages    ..{•9.8 
Stevens  piston  aligning  gage      {•981 
Stevenson    Model    6-A    multiple   gear    shaper 
  {•347.     •8726 

Stewart   blower   unit      {'576^ 
Stewart   furnaces   and   forges      {•81.    •052g 
Siiffening  a  boring  bar.  AUis      271 
Sleinson  internal   lapping  tool      {•794 
Stippling   drawings.      Bruce      "864 
Slolp    lockseaming    machine       {•160d 
Stop.    Atlantic    Simplex    Safety      {•fl09 
Slop  for  setting  drills.     Crawford   •8ti4 
Stop  for  short  work.  Collet.  Whitney  ....  146 
Storm    motor-driven    boring    machine    .  .  .  { •35ttg' 
Stow    radial    flexible    shaft    outfit       {•945 
Straightening  a  milling  machine  table.  Free- 

man      •7Hti Straightening  small   drill    rod,      Coe         675 
Streine  gap  shear      {•ISS.    •760r 
Strength  and  proportion  of  industrial  gears. 

Katzenmeyer       •666 String   board    graphics.      Brown   483 
Stromberg  timing  and  signaling  inBtmment 

       {•392e Stroud.    R.    V.    electric    grinder      {*464i 
Stud   Setter.   Jarvis  Self-opening      {'SrW 
Studs  to  clean  out  the  dirt.  Fluting  screw. 

Mathias       •6055 

SUB-PRESS:     See   "Press" 
Suggested  readings  in  economics      133 
Suggestion    for   herringbone   gear   standards. 

Leerberg         589 
Suggestion  plan  pays.  Where  the        28 
Surgestions,     Rewards     for.       Perrigo     726. 

Teriy          /6« 
Sundstrand  13-in.  manufacturing  lathe..  .{•645 
Sundstrand  14-in.  toolroom  lathe.  .  {•315,  •872c 
"SupOTBpeed"      drilling      machine,      Fosdick 

13-in   {•829 
Super-standards.       Gilbreth          877 
"Super"    steel    stamp.    Pittsburgh    Stencil    & 

Tool  Co   {•IIO.    •734e 
Superior  Machine  and  Engineering  Co.  du- 

plex  hand  milling    machine    ...{•346.    •573e 
"Superior'    thread  gages   t*oiSb 
Supervising  the  power  plant.    Blake        19 
Supplying  oil  to  2,000  automatic  screw  ma- 

chines.     Heuer            '4 
Surface-combustion       low-pressure       air-gas 

inspirator       {  "435 
SURFACE  GRINDING  MACHINE :  See 

"Grinding" 

Surface  grinding  machine,  Blanc^ard  high- 
power  vertical      {  •641 Switch  jilates.  Tools  for  trigiming  electric 
push-button.       Wilder       •716 

Swivel  head.  Method  of  clamping  a  Homig.*903 

T-sIot    set.    Marvin    &   Casler    jack     blodu 
and   {•681 

Tables.    Harrington    truck      {•45,    •613e 
Tables,   Making  use  of.     Ayars      306 
Tannewitz  portable  bench  saw      {^493 
Tannewitz    tilting-arbor    saw   ben<di      {•461 
Tap   and   die  standardization         511 
Tap    drills.    Decimal    series    for    tap    drills. 

Schwartz          861 
Tap  from  an  old  screw.  Making  a.    Haessler     39 
Tap  holder.  Consolidated  tool  and   {♦463 
Taper    gages.       Punnell       •184 
Taper  pin  turning  attachment.  Boiselle  .  .  ̂ 833 Taper    shank     drills.     Uses     for    discarded. 

Beere       •718 
Tapers?   Shall  we  standardize    ..,551,   595,   637 
Tapers.  Turning  special.     Bath      ^715 
Tapping   chucks.    Landau    plain    and    back- 

grooved       t •906 
Tapping.  Difficult  piece  to  hold  for.    Ferber.*537 
Tapping    machine.    Anderson    dial-feed    mul- 

tiple-spindle       {•ISS.      •734g 
Tapping  machine.  Ettco  high-speed   {•941 
Tapping,  Simple  fixture  for  band.  Phelps.  .  '76 
Tapping  with  a  bent  tap.  Wright  186,  Ward  215 
Taps.      Improvised     extractor     for     broken. 

Davies       •SOO 
Taylor   S-4-B    welding    machine      {•84i 
Teeth   in   broker,    gears.    Method   of    setting. 

Sinback      .  ._^   •454 Teeth    in    hot    gear    blanks.     Rolling    the. 
Walker   •409 

"Temperite"    tool,     Pittsburgh     Stencil     and 
Tool    Co   {•lis.     •688E 

Templet,    Grinding   a.      Johns   •455 
Templets,    Device  for  setting  up   and   laying 

out.     Drake      •785 
Test    gage    for    flat    springs.     LaRue      •SSS 
Testing  connecting  rods.    Luers  "383.  Haes- 

sler         718 
Tests  of  toolbita         130 
Textile  machinery.  Maintenance  of.  Marble  819 
"Thermaload"  starter.  Monitor  ...{♦386,  •908f 
Thermit  welding.  Joining  bars  by.  Grinnell.  ^133 
Thermit  welding  molding  material  ....{•84j 
Thermometer,  Browns  direct-reading  resis- 

tance        {•83H "They"  and  "We"         789 
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Thor  "Pigmy"  portable  pneumatic  drill..  tStiU 
Thread-measurms    wires.    VanKeuren    ....t"»3.J 
Threading-  dial,    "E-ZZ"      t'a/T 
Threading  machine,  Warner  &  Swaaey  stay- 

bolt       X  'MM,    'SOSh 
Threading  pipe  in  the  lathe.     Weeks      "~U 
Threads,  Kink  In  cutting  lellhand.  Parker  a3U 
Thrust    washers,    Arbor    and    tooiblock    lor 

facing.       Holt       '899 
Time  and  motion   study  vs.   red   tape  wage 

systems.     Thompson         844 

Time-study   machine.    Williams      t*7,'jo Time   to   amend         789 
Toledo    thread-lead    gage       t*57tle 
Tolerances?    How  shall  we  designate.  Hudson  794 
Tool     Engineering.      Dowd     &     Curtis     '67. 

•134,      •175.      •207,      '^92.      '320.      '413, 
•446.  '473,  ̂ 547,   '391,  •024,   •703    -/B7 
•889 

Tool  for  assembling  polished  binding  posts. 
Willey      '804 

Tool  for  locating  watch  wheels  for  piercing 
center    hole.     Black       •717 

Tool    for    returning    end    journals    of    lift 
shafts.      O'Hearn       •»3ii 

Tool?     Which  kind  of      546 
Tooiblock  for  a  shper.  Turret,  Phelps,  .,  •418 
Toolholder,  Handy  gooseneck.     Wilson    ....  ̂ 33^ 
Toolholder.    Lovejoy    "Use-em-up"       {•4*i.'I 
Toolmaker's  T,   or  set-up  block,    Raught..»603 
Toolpost.   Increasing  screw  machine  produc- 

tion with  a  special.    Nevin     ^338 

TOOLS : 

— Campaigning    for    economy    in    tool    con- 
sumption.   Angore        23 

— Cross-slide  fhiishing    tool.     Bacon      '48/ 
— Cutting-off     tools     that     do     npt     chatter. 

A'Heam        ♦602 
— Manufacture  and  use  of  diamond  cutting 

tools.  Sheldon  I  •52,  II  ̂ 140.  Ill  ,  .  . '2111 
— Press  tools  for  a  flanged  cover.  Schmid.  ^399 
— Progressive  operation  tools.  Clancy  ....  '147 
— Railroad  shop  methods  and  tools.  Hand.  ̂ 395 
— Special   tools   and   fixtures  in   a   southern 

railroad    shop.     Hand      •B13 
— Special    tools    for    a   drilling    and   tapping 

machine.     Jewett        'ao 
— Stimson  internal  lapping  tool   j»794 
— Tube  and  closing  tools.  McDonald.  ...  •605 
— Use  diamond  tools  carefully.  Perber  ...  86 
— Using  a  chaser  for  a  threading   tool.  Be- 
„      dell      '148 
Tools  and  methods  in  a  railroad  shop  ...•553 
Tools    for    finishing    hemispherical    surfaces. 

Brown        •489 
Tools     for     trimming     electric     push-button 

switch    plates.      Wilder       •716 
Tools  in   a  Virginia  railroad  shop.    Hand.. '874 
Tooth  shapes,   Gear.     Miller           'ISg 
Torch,  DaviB-BoumorTille  cutting,  .t»348  '8720 
Tote  boxes.   Uniform   system  of.    Albrecht.    •10 
Tractor  contest  in   Brazil         198 
Tractor,  Mercury  type-K      t'll7.   'esSg 

TRADE:    See  also  "Foreign  Trade" 

— Changes  in  the  machinery  trade  of  China. 
Rastall       144 

— Expanding  markets  for  machinery!  '  Ras- „  'all     •   •206 
— Standardizing   the    laws    affecting   foreign 

trade.     Wolfe         330 
Trailer,  Elwell-Parker  wheeled-platform.  ..  t^904 
Training  of  workers  in  manufacture.    Mor- 

ris I  85.  II  249.  Ill  330.  IV      400 
Tramrail  crane,  Cleveland  hand  or  electric,  i "497 
Tramrail   elevator,   Cleveland   hand   or  eleo- 
_. 'TIC   t«493 
Transmission  case.   Wills  Saint  Claire.    Col- 

vin              •323 

Trend   In   service  station    work   '  '    150 Trepanning  tool  for  boiler  plate.  Dowel  ...  32 
Trestle.  Eureka  demountable  steel  .  .  i«flS3 
Triangle  "Rapid"  bench  saw    .  ,  t*941 
"Trilock"     plug     gages,     Pratt     &    Whitney 
..^13""^  ■.;•■•.■  — ,■  V   fias.  •760g Tri-Way      universal    horizontal   boring    ma- 

chine           1^44     •61 "» 
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Universal  precision  machine  aligning  level.  . 
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steel.      D'Arcombal       gjQ V  enezuela.    Machinery    markets    of.      Plum- 
mer       331 

Venezuela,  Railroads  of.     Pl'uinmer!   367 
Vials,    Grinding    and    testing    level,      Sae'g'- 
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Vise,   Athol   milling  machine   {'37     •612g 
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SV^  '"™^  building  industry,     Pl-edericks, 248.     Wisehmeyer,   379.     Buckner      511 What  IS  management?     Grimshaw    881 
What    is    the    best    way    to    show    sections 

through   ribs.      Wilks    ....  '^'"■'°"^.^f.^ 
^?;h"  ',h«  difference  between  a  cabitali'st WhP.''    *  .1"''°''   leader?      Laidlaw.  .....         385 

horst    536.'"''5^er'""""^'  '^"'      ̂ *"'"  7., Wheel    hoist   for   tire  press.'  Re'li'a'nci !  !  !  !  !{«793 
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f re  *"'"''  '°°''  ""'''  ̂ ^^^  i'n"p'r'iOT'."G'o'd'- 
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^nSJn"'*    t  Mp-r-nan  ■  siirf'a'ce-grtndiiig'  'ml-**"*' 
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°Sv '?!!''■  •;''''bably  entitled  to  am'orti'z'ati'o'n 
Fhilbnok        orti 

Young-Fischer  inclinometisr ' ! ! !   {'"SOb 
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Using  Cost  Figures  to  Cut  Costs 
Cost  Figures  Show  How  to  Eliminate  Unnecessary  Supervision — Rearrangement  of 

Work  Cut  Labor  Cost  and  Increased  Weekly  Wages 

By  WILLIAM  R.  BASSET 
Miller,  Franklin,  Basset  &  Co, 

MANUFACTURERS  not  infrequently  sa
y,  as  an 

argument  against  cost  accounting,  "What  is  the 
use  of  knowing  my  costs?  I  can't  use  them  as 

a  basis  for  setting  my  selling  prices;  competition  tells 

me  what  my  selling  price  shall  be." 
Probably  it  is  to  have  a  guide  in  determining  a  profit- 

able selling  price  that  leads  most  men  to  install  cost 

finding  methods.  Actually  there  is  much  to  the  argu- 
ment that  the  selling  price  is  determined  more  by  com- 

petition than  by  cost  figures.  But  the  biggest  value  of 
a  cost  system  is,  I  feel,  to  show  that  extravagances  or 
inefficiencies  exist,  before  they  run  into  heavy  losses, 
and  to  indicate  how  the  cost  of  a  product  may  be  cut. 
In  short,  cost  figures  properly  developed  are  a  guide  to 
correct  manufacturing,  selling  and  financing.  They 
make  the  policies  of  the  business. 

Listing  Overhead 

A  part  of  every  modern  cost  system  is  a  sheet  for 
each  department  of  the  shop  on  which  each  item  of 
overhead  expense  is  listed.  The  normal  amount  of  each 
item  for  normal  operation  of  the  department  is  listed 
and  against  it  is  the  actual  amount  for  the  month.  At 

the  bottom  of  the  sheet  are  shown  the  normal  produc- 
tive hours  as  against  the  actual. 

In  one  shop,  this  sheet  showed  that  productive  depart- 
ment X  operated  only  3,000  hours  as  against  8,000  nor- 

mal. But  the  charge  for  the  foreman's  salary  remained 
constant.  This  suggested,  as  the  entire  shop  was  operat- 

ing subnormally  that  perhaps  the  foreman  of  depart- 
ment X  could  be  dropped  or  put  on  other  work  and  that 

temporarily  the  foreman  of  department  Y  could  handle 
both  departments.     This  was  done. 

The  expense  analysis  showed  that  department  X 
ordinarily  used  four  truckers,  which  when  work  fell  off 
had  been  reduced  to  three.  But  it  also  showed  that 

there  was  only  about  40  per  cent  of  the  normal  amount 
of  product  to  be  moved,  so  one  more  trucker  was 
dropped.  A  stock  chaser  seemed  to  be  needed  and  as  he 

was  a  good  man,  he  was  kept,  but  he  was  given  in  addi- 
tion to  his  regular  duties  those  of  another  factory 

clerk  who  was  let  out. 

In  this  shop,  the  force  had  been  cut  by  guess  as  soon 
as  production  dropped,  but  the  first  of  the  month  the 
expense  analysis  showed  the  manager  how  to  lop  off 
$3,500  a  month  more  of  the  expense.  He  had  actual 
figures  to  guide  him  as  to  overhead  expense. 

He  also  had  actual  figures  on  which  to  base  the  re- 
duction of  productive  workers,  for  his  labor  reports 

showed  him  beyond  doubt  which  of  his  workmen  were 
efficient  and  should  be  kept,  and  which  were  mediocre 
and  should  be  dropped.     He  did  not  have  to  rely  on  the 

opinion  of  a  foreman  who  might  be  inclined  to  keep  a 
worthless  brother-in-law  on  the  payroll. 

So  much  for  the  use  of  a  cost  system  when  business 

slumps.  It  can  be  made  to  show  the  possibilities  of 
savings  when  operation  is  normal. 

In  another  shop,  the  monthly  statement  of  operations 
which  is  drawn  up  as  part  of  the  cost  finding  showed 
that  the  reduced  selling  prices  which  were  forced  upon 
the  company  had  turned  profits  into  losses.  The  first 
thought  was  to  overcome  the  loss  by  reducing  wages 
but  this  seemed  inadvisable  because  of  a  touchy  labor 

situation.  In  fact  because  the  men's  wages  had  not 
kept  up  with  the  increases  for  similar  work  in  other 
concerns  it  seemed  necessary  to  enable  the  men  to  earn 
more. 

Further  scrutiny  of  the  detailed  cost  figures  showed 
that  the  losses  were  due  to  four  causes. 

First,'  much  time  was  lost  due  to  machine  operators 
waiting  for  work,  the  entire  shop  at  times  being  held  up, 
especially  in  the  morning,  waiting  for  the  moving  gang 
to  bring  in  work  for  them. 

Second,  there  was  a  great  deal  of  non-productive  time 
due  to  frequent  changes  of  set-up  for  various  sizes,  with 
the  possibility  that  half  the  machines  would  change 

from  6-in.  to  8-in.  and  back  to  6-in.  again  in  the  same 
day,  and  the  night  gang  changed  to  8-in.  again  in  the 
middle  of  the  shift. 

Third,  frequently  the  foreman  of  the  night  gang 

would  have  to-  shut  down  half  his  machines  and  take  the 
men  out  into  the  yard  to  bring  in  stock  to  keep  them 
busy,  for  there  was  no  moving  gang  on  at  night. 

Fourth,  the  greater  part  of  the  foreman's  time  was 
taken  up  trying  to  keep  his  machines  busy,  so  that  he 
had  little  or  no  time  to  give  to  inspection,  supervision 
and  education. 

The  first  three  of  these  faults  were  plainly  shown  by 

the  cost  reports — borne  out  by  personal  observation. 
Investigation  showed  the  possibilities  of  both  reducing 
costs  and  increasing  somewhat  the  earnings  of  the  men. 

The  machine  shop  in  this  concern  was  the  "neck  of 
the  bottle"  from  a  production  and  shipping  point  of 
view.  This  department  was  considerably  behind  the 
foundry  although  it  was  running  a  day  gang  of  50  men 
and  a  night  gang  of  25  men. 

There  was  no  attempt  at  planning.  The  foreman  gave 

verbal  orders  to  the  moving  gang  boss  to  bring  in  semi- 
finished stock  as  the  occasion  required,  or  the  moving 

gang  boss  would  send  in  stock  as  it  suited  his  con- 
venience. 

Labor  was  indifferent  and  inefficient,  took  no  interest 
in  the  work,  was  content  to  sit  and  wait  for  work  to  be 
brought  to  the  machines,  worked  at  a  slow  rate  and 
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stalling  was  prevalent.  The  men  were  paid  on  a  daily 
wage  scale  which  varied  according  to  length  of  service 
and  the  bargaining  ability  of  the  individual.  They  had 
no  incentive  to  make  them  do  more  or  better  work. 

The  problem  was  to  make  it  possible  for  the  men  to 
earn  more  money  and  to  get  a  production  increase  which 
would  not  only  offset  the  higher  wages  but  decrease  costs 
as  well. 

The  first  step  was  to  set  up  planning  machinery,  put 
in  a  production  and  time-keeping  booth  and  put  into  use 
the  following  forms:  (1)  Weekly  requisition  of  parts 
to  be  machined — from  production  and  shipping  office; 
(2)  daily  work  schedule — made  out  by  booth  man  and 
foreman  from  weekly  requisition;  (3)  moving  gang 
move  order — made  out  twice  daily;  (4)  individual  job 

ticket;  (5)  weighman's  report  of  stock  finished;  (6) 
daily  inventory  odf  goods  in  process  at  end  of  shift. 

These  forms  gave  control  of  stock  and  insured  a  sup- 
ply of  parts  at  all  times. 

Meanwhile,  time  studies  were  taken  on  the  various 

operations  and,  when  the  planning  machinery  was  run- 
ning smoothly,  piece  rates  were  put  on  all  productive 

operations.  In  order  to  enlist  the  interest  and  co-opera- 
tion of  the  non-productive  workers,  it  was  agreed  to  pay 

them  as  a  bonus,  the  general  average  increase  in  pay 
above  the  base  day  rate  earned  by  the  men  on  piece 
rates.  This  included  the  foreman,  booth  men,  crane 
operator,  crane  helper,  weighman,  repairman,  toolroom 
men  and  general  cleaner.  In  this  way,  every  man  in  the 
department  was  interested  in  getting  out  more  produc- 

tion, for  each  received  his  share  in  the  increase. 
The  results  which  have  been  obtained  are  shown  by 

the  following  figures.  The  "before"  figures  are  monthly 
averages  for  four  months  in  1920;  the  "after"  figures 
are  monthly  averages  for  five  months  in  1921  after  the 
new  methods  were  in  operation. 

Before  After 

Total  production  in  units        278.86  473.67 
CoBtperunit        $11.08  $8.30 
Average  wage         $4.37  $6.12 

Improvement 

per  Cent 69.7 
25.1 
32.0 

These  figures  are  taken  from  the  regular  cost  records 
of  the  concern.    They  are  not  hopes  or  guesses. 

While  the  increased  production  and  decreased  costs 
undoubtedly  made  the  biggest  appeal  to  the  owners ;  yet 
they  say  that  there  are  other  although  perhaps  less  tan- 

gible results  that  are  of  nearly  equal  value.    These  are : 
(1)  Production  control  by  the  production  department 

which  knows  every  day  just  where  the  shop  stands  on 
orders  to  be  machined,  and  is  therefore  able  to  meet 
promises  of  shipments  on  time. 

(2)  Superior  quality  of  workmanship  and  better  in- 
spection which  comes  from  relieving  the  foreman  of 

stock  chasing  and  so  gives  him  an  opportunity  to  inspect 
and  supervise  the  work. 

(3)  Increase  in  shop  efficiency,  morale,  care  of 
machines,  pride  in  work,  and  general  shop  cleanliness 
and  orderly  appearance. 

These  results  came  in  a  shop  that  was  as  well  man- 
aged as  the  average  even  before  the  betterments  were 

made. 

Here  is  a  case  taken  from  the  brass  spinning  depart- 
ment of  a  machine  shop : 

Spinning  is  performed  on  a  light,  high-speed  lathe. 
In  this  operation,  rbe  workman  has  to  bear  heavily  with 
a  tool  against  the  rapidly  revolving  work  on  the  lathe. 

The  bearings  of  these  spinning  lathes  wear  rapidly 
and  when  worn  the  lathes  vibrate  badly.    This  vibration 

is  transmitted  to  the  workman  and  is  so  unpleasant  that 
most  workmen  will  lay  off  rather  than  suffer  it. 

In  one  plant  the  cost  reports  showed  that  on  an  average 
four  out  of  twelve  spinning  lathes  were  out  of  service  all 
of  the  time  for  this  reason,  although  it  takes  but  a  few 
hours  to  replace  the  bearings.  Frequently  they  were 
down  five  or  six  weeks  because  no  extra  bearings  were 
kept  in  stock. 

To  an  obvious  suggestion  that  a  dozen  sets  of  bearings 
be  carried  in  stock,  the  management  objected  that  this 
would  tie  up  several  hundred  dollars.  They  denied  that 
the  investment  would  be  worth  while. 

As  the  spinning  operation  was  the  "neck  of  the  bot- 
tle," there  was  no  difficulty  in  proving  that  the  produc- 
tion of  the  entire  plant  was  reduced  by  approximately 

$10,000  a  month  on  a  product  for  which  there  was  a 
ready  sale  at  all  times.  Of  this  amount,  about  $5,000  a 
month  was  profit  and  overhead  expense,  which  was  a  net 
loss  to  the  concern.  When  these  figures  were  realized 
by  the  management,  extra  bearings  were  put  in  stock 
with  the  result  that  now  the  lathes  are  never  down 
more  than  a  few  hours. 

This  condition,  and  the  loss  it  was  causing  were 
shown  by  the  cost  reports  which  were  excellently  de- 

signed to  give  not  only  cost  figures  but  an  index  of  the 
manufacturing  efficiency.  The  trouble  was  that  the 
management  had  not  been  making  full  use  of  its  cost 

system. 
The  expense  analysis  in  another  plant  indicated  that 

for  the  work  done  the  expense  of  the  maintenance  de- 
partment was  too  high.  This  concern  had  its  main- 

tenance force  divided  into  five  gangs  of  carpenters,  elec- 
tricians, steam-fitters,  concrete  men  and  machine  repair 

men.  Each  gang  had  a  foreman  who  was  paid  from 
$200  to  $250  a  month. 

It  was  possible  to  bring  all  gangs  closely  under  the 
supervision  of  a  master  mechanic  and  do  away  with  the 
foreman,  by  appointing  one  good  workman  in  each  gang 
to  be  gang  leader.  The  gang  leaders  were  paid  $125 

a  month.  The  saving  on  foremen's  salaries  paid  the 
salary  of  the  master  mechanic  and  left  a  net  saving  of 
$3,600  a  year.  The  maintenance  work  is  done  as  well 
and  as  promptly  as  before. 

In  another  plant  the  cost  records  showed  that  there 
was  an  excessive  maintenance  cost  and  at  the  time, 
entirely  too  much  idle  machine  time  due  to  breakdowns 
An  investigation  showed  that  no  attention  was  given  to 
machines,  belting,  shafting  or  motors  until  a  breakdown 
actually  occurred.  Then  several  maintenance  men  would 
make  a  grand  rush  to  the  spot.  It  was  necessary  to  keep 
on  the  payroll  enough  men  to  handle  these  emergencies 
when  they  arose;  but  these  men  were  idle  a  good  part 
of  the  time. 

The  obvious  remedy  was  to  eliminate  the  emergencies 
as  far  as  possible.  This  was  done  by  making  the  main- 

tenance gang  act  as  inspectors  who  now  patrol  the  plant 
according  to  schedule,  examining  all  machines  and  equip- 

ment for  signs  of  wear.  When  they  find  a  place  where 
it  appears  that  repairs  are  soon  to  be  needed  they  make 
them  before  serious  trouble  appears.  This  gives  the 
foremen  a  chance  to  schedule  work  ahead  to  other 
machines  and  so  reduce  the  loss  of  production.  But  by 
preventing  emergency  breakdowns  it  allows  all  of  the 
maintenance  and  repair  work  to  be  done  with  just  one- 
half  as  many  maintenance  men.  In  this  plant,  that 
alone  is  a  saving  of  $9,200  a  year. 

Careful  study  of  cost  figures  may  result  in  sweeping 
changes  not  only  in  policies  but  in  methods  of  wage 
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payment,  layout  of  the  shop  and  methods  of  working,  when,  due  to  lack  of  orders,  the  foundry  is  running  much 

This  is  exemplified  by  the  experience  of  the  manage-  below  capacity. 

ment  of  a  shop  which  operated  its  own  foundry.    Their  Based  orn  the  cost  analyses,  it  appears  certain  that  at 

cost  figures  had  suggested  the  possibility  of  increasing  normal  activity  of  the  plant,  the  cost  per  unit  will  be 

production  without  adding  to  the  force.    That  of  course  reduced  a  trifle  more  than  32  per  cent  due  to  the  in- 
would  mean  reduced  costs.  creased  production  per  man. 

This  shop  turned  out  thin-sectioned,  cored  iron  cast-  Looked  at  another  way,  the  reduction  already  actually 

ings.     It  was   a   repetitive,   quantity  production   shop,  accomplished  enables  the  foundry  to  turn  out  its  old 
The  castings  were  standard ;   there  was  no  job  work.  daily  production  at  a  saving  of  $127.24  per  day  or  a 

In  the  effort  to  increase  production,  time  studies  were  little  more  than  $38,000  a  year.     That  is  considerably 

taken  and  piece  rates  set  which  were  based  on  fair  more  in  one  year  than  the  total  cost  of  making  the 

standards  of  production.     The  men,  however,  not  only  changes. 
refused  to  accept  the  piece  rates;  they  refused  to  go  It  should  be  clear  from  these  instances  that  properly 
beyond  the  daily  tasks  to  which  they  were  accustomed,  designed  cost  figures  can  be  made  to  show  unerringly 
The  owners  could  not  accept  this  refusal.    It  was  neces-  where  betterments  are  possible.     Without  them,  it  is 
sary  to  devise  means  which  would  so  alter  the  conditions  necessary  to  study  every  process  and  operation  in  the 
of  work  that  they  would  be  without  traditions  of  wage  plant  indiscriminately — an  ineffective  and  time  consum- 
incentive  on  output.    This  was  the  problem.  ing  way. 

Under  the  old  method  of  working,  a  molding  team  The  cost  system  should  not  be  a  thing  apart  from  the 

consisting  of  a  molder  and  helper,  "put  up"  a  stated  general  accounting  of  the  business.    Formerly  business 
number  of  molds,  after  which  they  poured  off  the  molds  men  found  from  the  statement  of  condition — or  balance 
themselves.     Another  set  of  men  appeared  at  the  end  sheet — and  the  statement  of  operations,  how  they  stood 
of  the  molders"  period  of  duty  and  while  two  of  them  at  the  end  of  the  year.     They  tried — usually  without 
"cut"  the  sand,  the  remainder  "shook  out"  the  castings  success — to  find  out  why  they  had  made  or  lost  money, 
from  the  molds  and  removed  the  castings  to  the  cleaning  But  these  financial  statements  show  the  business  as  a 
room.  lump.    The  figures  must  be  divided  to  show  the  various 

Under  the  new  method,  the  molders  mold  all  day  and  activities  of  the  business,  and  the  reports  must  analyze 
do  nothing  else.    A  special  team,  equipped  with  a  large  operations  and  conditions  to  show  what  actually  goes  on. 
ladle  on  an  overhead  track,  does  the  pouring,  which  goes  When  the  general  accounting  is  refined  so  that  this  ia 

on  concurrently  with  the  molding,  the  molds  being  con-  done,  we  have  a  cost  system, 
veyed  from  the  molding  room  to  the  pouring  room  by  t^         .        ̂ ,       /-,      .               o.    .l-  ̂     j 

storage  battery  trucks.    As  fast  as  the  molds  are  poured,  Keeping  the  Customer  Satislied    ' 
they  are  taken  on  the  trucks  to  a  shakeout  pit  where  they  a  well  known  lathe  manufacturer  who  takes  pride  in 
are  lifted  in  groups  of  twelve  by  an  electric  hoist  and  the  accuracy  and  reliability  of  his  product,  received  a 
the  sand  removed  from  the  castings.     As  soon  as  the  letter  from  a  customer  some  hundreds  of  miles  away,  to 
shakeout  is  completed,  the  castings  are  wheeled  to  the  the  effect  that  a  recently  shipped  lathe  was  not  perform- 
cleaning  room.  ing  in  a  satisfactory  manner.    The  customer  stated  that 

Meanwhile  the  sand,  which  has  been  dumped  into  the  ̂ jjen  ̂   y,^j.  ̂ gg  placed  on  centers,  turned  for  half  its 
shakeout  pit,  is  removed  by  an  elevator  and  passed  length,  its  position  reversed  and  the  remaining  length 
through  a  sand  treating  machine  and  a  cooling  elevator  turned,  the  two  cuts  would  not  be  concentric  in  relation 
into  one-yard  dump  cars.  These  cars  run  on  a  narrow  to  each  other:  this  proved  the  spindle  to  be  not  round, 
gage  track  above  the  molding  sand  hoppers,  and  the  qj.  qu^  of  alignment,  or  something.  The  closing  para- 
treated  sand  is  dumped  into  the  top  of  the  hoppers,  graph  of  the  letter  informed  the  manufacturer  that  the 
Each  molder  works  below  a  sand  hopper.  The  molders  defective  lathe  was  being  prepared  for  re-shipment  to 
are  thus  kept  constantly  supplied  with  treated  sand,  this  tj,g  factory. 
arrangement  removing  all  limit  to  their  output,  aside  -pj^g   manufacturer   immediately  wired   the   cutsomer 
from   their   own   natural   limits   of   physical    capacity,  ̂ s  follows:     "Do  not  ship  lathe.     Am  leaving  for  X 
Physical  limits  of  the  molders'  capacity  are  extended  by  tonight." 
so  disposing  the  hoppers  and  the  trucks  which  receive  Arriving  at  the  customer's  factory  after  a  tedious 
the  molds  as  to  minimize  the  lifting  which  a  molder  is  journey,  he  asked  to«see  the  lathe.    A  single  glance  was 
required  to  do.  sufficient  to  reveal  the   "pug-nose"  on  the  center,  the 

In  commenting  upon  the  results  which  are  stated  be-  ̂ .^g^jt  ̂ ^  having  been  driven  to  place  with  a  hammer  or 
low,  it  must  be  pointed  out  that  the  improvement  shown  ̂ ^^^^^  convenient  weapon  in  the  hands  of  the  overzealous 
was  accomplished  in  spite  of  the  excellent  work  which  ̂ oj-kman  who  set  up  the  lathe  in  the  customer's  shop, 
was  done  by  the  molders  under  the  old  system.     There  ^j^^   center  was   not  hardened.     The   manufacturer 
were  no  more  industrious  or  efficient  workers   in  the  g^arted  up  the  lathe  and,  with  a  suitable  tool,  had  the 
plant  than  the  old  molders.    That  this  is  true  is  proved  ̂ ^^^^^  redressed  smooth  and  true  in  a  very  few  seconds, 
by  the  unfailing  evidence  of  time  studies,  which  disclose  rj,^^^  ̂ ^^^  ̂ ^^^  ̂ ^  ̂ ^^  turning  as  before  now  being  ap- 
the  uniformity  of  individual   performance  times  that  pjj^^^  ̂ j^^  ̂ ^^  ̂ ^^^  ̂ ^^^  ̂ ^^^^  ̂ ^  ̂ ^^^  ̂ ^  exactly  that 
connotes  good  work.  the  meeting  point  could  be  determined  only  by  close 

Here  are  the  results  from  the  changes :  observation. 
Percent  The  manufacturer  was  not  in  the  plant  half  an  hour; 

Average  monthly  production  increase  per  molding  team          62.9  had  not,  in  fact,  CVCn  remoVCd  his  OVerCOat.      He  lOSt  tWO 

^rl'mTnd?vXau"eri,:cTer^^^^^^^                                       '06:o  or  three  Valuable  days  on  the  round  trip  and  traveled 

Montu^a;e"a\%'wa\\%"c"e:^=lFSoy«^                                   l^'  "early  a  thousand  miles— to  dress  a  lathe  c
enter,  for  the 

Average  labor  and  eipense  cost  reduction           ">■'  damage  to  which  he  was  in  no  way  responsible;  but  he 

These  are  actual  figures,  but  they  are  taken  at  a  time  left  a  satisfied  and  somewhat  a
pologetic  customer. 
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Supplying  Oil  to  2,000  Automatic 
Screw  Machines 

Oil  Pumped  from  Tank  Cars  to  Storage  Tanks — Centrifugal  Machines  Separate  Used  Oil 
from  Chips — An  Elaborate  System  of  Reclamation  and  Distribution 

By  E.  C.  HENN 

IN  THE  Coit  Plant  of  The  National  Acme  Company 

at  Cleveland,  Ohio,  where  more  than  2,000  multiple- 
spindle  automatic  screw  machines  and  secondary 

operation  machines  are  housed  under  one  roof  and  over 

a  floor  space  of  more  than  ten  acres,  the  supply  of  cut- 

FIG.  1.     SOME  OF  THE  OIL  SEPARATORS 

ting  lubricant  is  of  vital  importance.  Storage,  distribu- 
tion and  reclamation  are  three  significant  factors  of  the 

problem,  the  immensity  of  which  is  readily  appreciated 
considering  the  great  variety  of  materials  cut  and  the 
volume  of  different  lubricants  used  each  working  day. 

Operating  at  normal  capacity,  this  plant  turns  out 
over  a  million  and  a  half  parts  a  day.  Almost  all  of 
this  work  has  its  first  operation  performed  in  the  auto- 

matic screw  machine  department.  Not  infrequently,  the 
parts  are  completed  upon  the  automatics.  However, 
when  conditions  prohibit  completion  on  the  automatics, 
they  are  finished  in  the  auxiliary  or  secondary  screw 
machine  department. 

Production  in  the  automatic  screw  machine  •  depart- 
ment is  not  interrupted  during  the  working  day  by  the 

gathering  of  work  from  the  machines.  When  the 
operators  leave  their  machines  at  the  end  of  the  shift, 
a  night  crew  collects  the  parts  and  turnings  from  the 
automatics  and  takes  the  material  in  metal  pails  to  the 
cleaning  department  where  the  first  step  in  the  reclama- 

tion process  is  conducted. 
In  this  department,  the  pails  are  emptied  into  centrif- 

ugal oil  separators  where  practically  all  of  the  oil 
adhering  to  the  turnings  and  finished  product  is 
reclaimed  and  piped  into  the  central  storage  and 
reclaiming  plant.  There  are  ten  of  these  centrifugal 
separators,  some  of  which  can  be  seen  in  Fig.  1.  One 
or  more,  as  the  quantity  of  production  may  require,  are 
devoted  to  the  reclamation  of  a  certain  type  of  lubricant. 

For  example,  four  separators  may  be-  operating  for  the 
reclamation  of  lubricant  from  brass  parts  and  turnings, 
five  devoted  to  certain  type  steel  parts  and  turnings  and 

FIG.   4.     THE  RECLAMATION  I'LANT 

FIG.   2.      CLOSE-nP  VIEW   OF  O.NK   ut     i  h  h.   t;EP.\RATOR3 

the  remainder  reclaiming  a  lubricant  used  in  the  cutting 

of  another  type  of  steel.  A  close-up  view  of  one  of  the 
separators  is  shown  in  Fig.  2. 

The  storage  and  reclaiming  plant  is  built  under  the 
ground  floor  of  the  building  and  is  centrally  located. 
In  this  plant  are  found  the  large  storage  tanks  in  which 
new  oil  from  the  tank  cars  is  received ;  the  large  service 
tanks  from  which  oil  is  dispensed  to  the  distributing 
stations,  and  a  very  complete  system  of  settling  and 
sterilization  tanks  for  the  reclamation  of  the  used  lubri- 
cants. 

Taking  the  two  most  important  lubricants,  i.e.,  those 
used  in  cutting  of  steel  and  brass,  w-e  will  follow  them 
through   the   various   processes   of   reclamation.     The 
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steel  cutting  oil  is  piped  from  the  centrifugal  separators
 

B  Fig.  3,  to  the  underground  reclamation  plant.  Her
e 

it'  passes  through  a  series  of  three  primary  settling 
tanks  each  having  a  capacity  of  approximately  25  gal. 

These  tanks  are  about  10  in.  in  diameter  and  6  ft.  high. 

They  are  installed  in  parallel  alignment  with  each  other
 

and  are  shown  at  J.  The  oil  is  piped  into  the  first  tank 

near  its  top.  It  flows  out  of  the  first  tank  through  a 

pipe  connected  also  at  the  top  and  enters  the  second  tank
 

near  its  base.  This  arrangement  of  piping  which  facili- 

tates the  progress  of  the  clean  oil  and  the  settling  of 

the  sludge  and  undesirable  residue,  is  continued  on 

through  the  third  primary  tank.  The  sludge  is  cleaned 

from  the  bottom  of  these  primary  tanks  at  the  end  of 
each  working  day. 

In  the  first  of  the  primary  tanks,  the  lubricant  is 

treated  with  heat  by  a  steam  coil  to  raise  the  gravity  of 

the  fluid  and  accordingly  enable  the  undesirable  sub- 

stances to  settle  more  readily  through  the  oil  to  the 

bottom  of  the  tanks,  and  also  to  insure  the  flow  of  the 

cleaner  and  lighter  oil  from  the  top  of  the  tanks. 

In  the  next  stage  of  reclamation,  there  are  two 

secondary  settling  tanks,  Fig.  4,  each  having  a  capacity 

of  400  gal.  The  used  oil  from  the  last  primary  tanks 

flows  through  both  of  the  secondary  tanks  continuously 

and  undergoes  a  settling  process. 

From  the  secondary  tanks,  the  lubricant  flows  into  the 

two  400-gal.  sterilization  tanks  T,  Fig.  3,  where  its 

temperature  is  raised  from  between  210  to  220  deg.  F. 

for  the  sterilization  process  and  the  removal  of  objec- 
tionable bacterium  growths.  From  the  sterilization 

tank  the  oil  flows  by  gravity  to  the  service  tanks  D  or  E 

which  are  buried  under  the  ground  floor  and  adjacent  to 

the  central  station,  and  from  the  service  tanks  the 

lubricant  is  pumped  to  the  outlying  disbursing  stations. 
At  intervals  of  two  or  three  days,  depending  upon 
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FIGS.  5  AND  6.     LABORATORY  REPORTS  ON  OIL  RECEIVED 

operating  conditions,  one  of  these  secondary  settling 

and  sterilization  tanks  is  shut  down  for  cleaning.  Its 

contents,  an  accumulation  of  heavy  oil  and  residue,  i3 ®^^^ 
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FIG.    7.     THE  CENTRAL  PUMPING  STATION 

pumped  into  a  series  of  two  250-gal.  secondary  tanks  /. 
Here  it  is  allowed  to  settle  for  a  period  of  24  hr.  Upon 
completion  of  the  settling  process  the  clean  oil  is  pumped 
into  the  service  tanks  E  and  D.  These  two  250-gal. 
tanks  are  provided  with  valves  near  the  bottoms  from 
which  heavy  oil  and  residue  are  drained. 

The  system  of  reclaiming  brass  cutting  oil  does  not 
differ  greatly.  The  oil  piped  from  the  separators  A, 
flows  in  the  primary  settling  tank  K,  where  it  is  heated 
by  a  steam  coil  for  the  same  purpose  as  the  steel  cutting 
lubricant.  From  this  primary  settling  tank,  the  oil  is 
piped  to  two  secondary  settling  tanks  H  from  which  it 
flows  back  into  the  service  tank  C. 

This  reclaimed  oil  shows  very  little  deterioration.  The 
loss  in  both  steel  and  brass  cutting  oil  through  settling 
and  sterilization  is  very  small,  in  fact  it  is  estimated 
that  fully  90  per  cent  of  the  oil  is  recovered. 

The  Route  Through  the  Shop 

Practically  all  oil  received  at  the  plant  is  delivered  in 
tank  cars.  The  arrival  of  each  tank  car  is  reported  to 
the  chemical  laboratory.  The  chemist  inspects  the  car, 
measures  the  oil  and  also  takes  a  sample  for  analysis. 
One  copy  of  each  laboratory  report  similar  to  those 
shown  in  Figs.  5  and  6  is  forwarded  to  the  office  of  the 
works  manager,  another  to  the  office  of  the  assistant 
superintendent  and  master  mechanic,  a  third  to  the  pur- 

chasing department  and  the  fourth  kept  on  file  in  the 
chemical  laboratory. 

Adjacent  to  the  central  station  and  located  under  the 
floor  of  the  building  are  five  oil  storage  tanks,  N,  0.  P, 
Q  and  R,  Fig.  3,  varying  in  capacity  from  9,300  to  15,000 

gal.  These  tanks  are  used  for  the  storage  of  new  oil 
as  it  is  received  from  the  tank  cars  on  the  railroad  sid- 

ing at  the  plant.  This  oil  is  piped  from  the  tank  cars 
through  a  4-in.  main  placed  in  a  tile  duct.  At  its  siding 
end  there  is  a  flexible  hose  connection  to  enable  the 

piping  to  reach  the  car.  At  its  inside  end,  the  4-in. 
main  enters  a  4-in.  header  and  from  there  the  flow  of 
the  oil  is  directed  into  the  storage  tanks,  the  nature  of 
the  fluid  governing  the  tank  into  which  it  is  finally 
directed  by  control  valves.  Control  of  the  oil  in  these 
storage  tanks  is  directed  from  the  central  pumping  sta- 
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FIG.  8.     AN  OUTLYING  DISPENSING  STATION 

tion,  Fig.  7.    This  oil  can  be  pumped  out  for  use  at  the 
main  station  or  pumped  into  the  service  tanks. 

At  the  opposite  side  of  the  reclaiming  plant,  there  are 
located  underground,  the  five  oil  service  tanks,  C,  D,  E, 
F  and  G,  Fig.  3„  varying  in  capacity  from  3,300  to 
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5,950  gal.,  from  which  oil  is  pumped  to  the  outlying  dis- 
bursing stations. 

On  the  floor  above  the  reclamation  station  and  stor- 
age plant  is  located  the  main  pumping  station  for  lubri- 

cants. The  work  of  this  station  is  greatly  reduced  by  a 
system  of  twelve  outlying  disbursing  stations  suitably 
located  in  various  parts  of  the  plant.  At  these  outlying 
stations,  one  of  which  is  shown  in  Fig.  8,  both  steel 
and  brass  cutting  oil  is  dispensed.  The  flow  of  the  oil 
is  governed  by  a  remote  control  valve  which,  when 
opened,  starts  one  of  the  electric  pumps  in  the  central 
station  and  causes  the  oil  to  flow. 

The  work  of  the  outlying  stations  is  supplemented  by 
the  oil  distributing  tanks  (Fig.  9)  mounted  on  wheels 
which  are  filled  either  at  the  central  station  or  one  of 
the  outlying  stations  and  used  to  replenish  the  supply  of 
lubricant  in  the  automatic  screw  machines. 

How  Far  Should  Drafting  Cost  Records  Go? 
By  L.  J.  Spinner 

Our  drafting  force  of  six  men  handles  a  wide  range 
of  work  along  the  line  of  textile  machinery.  The  fac- 

tory seldom  builds  more  than  two  or  three  machines  of 
the  same  model  at  one  time,  and  most  of  our  orders  call 
for  modifications  and  variations  of  our  standard  types. 
This  involves  more  drafting  work  than  is  usual  in  a 
plant  of  our  size.  In  addition,  we  are  designing  a  line 
of  new  machinery  preparatory  to  entering  a  special  field. 
Many  of  our  machines  are  sold  from  sales  drawings 
made  up  especially  to  show  some  new  feature  put  out 

to  meet  a  manufacturing  condition  in  the  customer's 
mill.  A  time  clock  is  installed  in  the  drafting  room  and 
job  cards  are  provided  which  must  be  punched  at  the 
start  and  finish  of  a  job.  Reorganization  of  the  shop 
has  emphasized  the  value  of  job  time  records  and  has 
introduced  the  question  of  the  limit  of  detail  to  which 
drafting  cost  work  should  go.  This  is  a  matter  which 
I  have  never  seen  discussed  in  a  technical  journal,  and 
I  am  sure  that  other  shops  are  keenly  interested  as  we 
are.  In  the  hope  of-  provoking  discussion,  I  am  sub- 

mitting herewith  my  views  which  I  transmitted  to  our 
office  manager  in  the  following  memorandum : 

I  wish  to  discuss  this  matter  at  some  length,  as  I 
believe  we  differ  as  to  the  degree  to  which  job  time- 

keeping should  be  carried  in  this  department.  Elapsed 
time  records  such  as  our  job  cards  give,  are  useful  in 
that  they  provide  a  ready  means  for  charging  time  spent 
on  a  job.  This  is  their  primary  function.  In  addition, 
however,  they  assist  in  the  control  and  management  of 
labor  in  so  far  as  they  give  a  comparison  of  present  and 
previous  times  for  doing  similar  work.  In  the  drafting 
room  it  has  been  proposed  to  fill  out  separate  cards  for 
designing,  detailing,  tracing,  and  checking  individual 
pieces,  thereby  giving  a  record  corresponding  to  the 
separation  of  shop  operations  on  a  piece.  I  shall  attempt 
to  show  that  such  great  detail  gives  information  of  no 
greater  value  for  cost  purposes  or  for  supervision,  than 
does  a  much  less  complete  record  which  gives  the  com- 

bined time  of  a  man  performing  two  or  more  opera- 
tions. 

In  our  organization  draftsmen  are  called  upon  to 
design,  detail,  trace,  check,  compile  parts  lists,  inves- 

tigate special  problems,  answer  customer's  inquiries, 
blueprint,  file,  etc. 

(1)  New  machines  are  often  designed,  which  require 
considerable  study  of  manufacturing  processes,  etc. 

(2)  Our  men  are  often  called  upon  to  design 
machines  similar  to  those  of  our  regular  line.  In  such 
cases,  experimental  and  operating  data  are  available. 
Occasionally,  the  work  is  no  more  difficult  than  that  of 

laying  out  a  left-hand  machine  from  a  right-hand. 
(3)  Parts  of  existing  machines,  which  are  redesigned 

to  improve  the  operation  of  the  part,  to  correct  errors, 
or  to  increase  the  range  of  the  machine,  often  present 
as  many  difficulties  as  the  design  of  an  entirely  new 
machine. 

(4)  The  design  work  of  the  preceding  paragraphs 
may  be  either  finished  layouts,  complete,  and  ready  for 
detailing,  or  preliminary  work  such  as  proposal  draw- 

ings, etc.,  which  are  really  pictures,  and  in  which  the 
details  are  not  fully  worked  out.  In  our  work,  a  pre- 

liminary layout  does  not  usually  represent  more  than 
10  per  cent  of  the  labor  that  a  finished  design  does. 

(1)  This  work  may  be  done  by  the  layout  man  work- 
ing from  his  own  design.  The  overall  time  for  design- 
ing and  detailing  is  least  by  this  method  when  the  de- 

tails are  not  too  great  in  number.  While  this  is  the 
quickest  method,  the  saving  in  time  is  usually  over- 

balanced by  the  higher  rate  of  pay  of  the  designer. 
(2)  The  usual  arrangement  is  for  a  detailer  to  work 

from  a  designer's  layout.  Depending  upon  the  degree 
of  completeness  of  the  layout,  the  detailing  may  range 
from  mere  copying  to  actual  minor  design.  The  time 
required  varies  from  that  of  simple  measuring  to  that 
of  working  out  methods  of  construction,  machining,  at- 

tachment of  the  piece,  oiling,  etc. 

Checking 

Among  other  things,  the  time  necessary  to  check 
drawings  depends  upon  the  complexity  of  the  machine, 
the  familiarity  of  the  checker  with  the  intent  of  the 
designer,  and  the  care  and  skill  exercised  by  the  de- 

signer, detailer  and  tracer.  Every  line,  every  dimen- 
sion, every  note  on  a  drawing  must  be  checked  and 

measured.  It  is  plain,  then,  that  a  checker's  labor  de- 
pends upon  the  skill,  care  and  habits  of  thought  of 

others,  and  upon  the  conditions  under  which  others 
worked,  whether  interrupted,  hurried,  etc. 

Tracing  is  largely  mechanical  except  when  compli- 
cated by  the  correction  of  scale,  by  rearrangement,  etc. 

When  a  detailer  traces  his  own  work,  it  should  result 
in  greater  speed,  since  he  already  has  an  understanding 
of  the  functions  and  individualities  of  the  piece. 

A  draftsman  does  two  distinct  kinds  of  work.  One 
is  the  drawing  of  a  certain  number  of  lines  on  a  square 
foot  of  paper;  the  other  is  the  thinking  of  what  lines 
to  draw.  As  a  man  goes  up  the  scale  from  tracing,  the 
occupation  of  thinking  requires  more  and  more  of  his 
time.  I  presume  it  is  fair  to  say  that  less  than  25  per 

cent  of  a  designer's  time  is  represented  in  the  lines  of 
his  final  layout.  There  is  hardly  a  problem  of  design 
or  detailing  which  does  not  involve  some  degree  of  in- 

vention. Would  you  measure  inventive  ability  by  the 
square  foot  of  drawing?  Or  with  a  time  clock?  It 
seems  to  me  that  the  only  useful  purpose  of  job  time 
records  in  a  drafting  room  is  that  of  charging  labor  to 
the  proper  order.  Dissimilarity  of  work  wipes  out  all 
possibility  of  analysis  and  comparison  and  therefore, 
the  simplest  record  possible  is  the  most  valuable.  For 

this  reason,  I  suggest  that  all  of  a  man's  work  on  a 
particular  group  of  assembly,  whether  it  be  design 
detailing,  checking,  or  a  combination,  be  recorded  on  a 
single  card  with  a  single  overall  time  record. 
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How  Simplification  of  Product 
Widened  Our  Market 

Saving  Time  and  Money  by  Standardizing  a  Product — Educating 
the  Consumer  to  the  Use  of  a  Standard  Tool 

By  FREDERICK  H.  PAYNE 
President,  Greenfield  Tap  and  Die  Corporation 

OUR  business  would  not  be  at  all  the  thing  that 

it  is  today,  if  it  weren't  for  the  process  of 
simplification  which  makes  our  large  manufac- 

turing unit  much  more  efficient  than  it  would  be  if  we 
were  making  a  multitude  of  designs  as  was  the  case 
forty  years  ago.  Simplification  increases  our  market, 
and  at  the  same  time  allows  us  to  use  ordinary  trade 
channels  of  distribution  intensively  and  economically. 

Four  or  five  shops  under  different  management  sprang 
up  at  Greenfield  and  were  competing  with  each  other. 
Each  shop  had  diflferent  designs,  some  of  them  based 
on  talking  points,  which  had  to  be  kept  up  because 
the  existence  of  each  shop  seemed  to  depend  upon  the 
uniqueness  of  its  product. 

Years  ago  every  man  who  made  a  screw  thread  made 
it  according  to  his  own  idea.  Each  manufacturer  also 
took  orders  from  a  thousand  customers,  any  one  of 
whom  might  draw  another  unique  specification  for  his 
own  thread.  When  a  manufacturer  of  mechanical  prod- 

ucts discovered  that  a  competing  manufacturer  had  a 
thread  like  this,  he  would  immediately  change  his  design, 
so  that  the  final  customer  wanting  a  repair  part  for  his 

machines  couldn't  accidentally  order  it  from  B.  What 
schedule  could  be  lived  up  to  in  making  a  product  under 
these  conditions? 

Not  only  was  each  screw  thread  different  from  every 
other,  but  when  made  in  such  an  irregular  way,  each 
thread  was  likely  to  be  irregular  within  itself.  Con- 

sequently one  part  of  the  screw  might  bind  while  another 
was  loose.    Quality  was  an  unsolved  problem. 

Even  while  our  shops  were  still  competitors,  they 
discovered  that  special  product  very  seldom  means  excel- 

lent product,  but  does  mean  cost.  An  educational  cam- 
paign was  carried  on  among  manufacturers  and 

consumers  and  the  resulting  simplification  has  been  of 
great  benefit  to  the  whole  industry. 
When  the  Greenfield  Tap  and  Die  Corporation  was 

organized  out  of  several  of  these  Greenfield  shops,  the 
combined  company  at  once  proceeded  toward  still 
greater  simplification.  It  assisted  in  simplifying  the 
technical  aspects  of  the  product,  and  then  sought  to  reap 
the  benefit  in  economy  of  manufacture  and  sal^.  The 
lines  of  all  the  shops  were  pooled  and  redistributed  so 
that  each  shop  makes  all  the  orders  for  one  kind  of 
article,  without  duplicating  activities  as  formerly.  This 
allows  quality  production  and  the  development  of  special 
skill.  All  the  branches  of  the  former  shops  were  also 
gradually  merged  into  one  common  trade  mark  which 
helps  sales  momentum. 

The  merchandising  of  our  product  is  sharply  divided 
between  simplified  lines  and  special  or  miscellaneous 
complex  lines.  Only  the  regular  or  simplified  lines  are 
merchandised  through  jobbers  in  the  ordinary  sense. 
A  jobber  keeps  a  stock  of  these.  Special  goods  are 
merchandised  only  through  the  catalog.  Every  page  of 
our  catalog  describes  prominently  whether  the  goods 

are  regular  or  special.  If  they  are  regular  they  can 
be  had  from  the  nearest  jobber.  If  they  are  .special 
they  must  be  specially  ordered  either  through  the  job- 

ber or  direct  from  the  factory. 
The  jobber  who  handles  such  goods  receives  a  great 

benefit  from  each  step  toward  simplification  of  lines. 
He  reduces  the  amount  of  stock  necessary  and  increases 
his  turnover  and  annual  profits.  He  saves  time  in  tak- 

ing inventory.  His  errors  in  packing  and  in  clerical 
work  are  reduced. 

Simplification  reduces  the  salesman's  time  used  in 
visiting  each  prospect.  It  simplifies  what  a  customer 
wants,  and  does  most  of  his  choosing  for  him.  Each 
salesman  gets  an  increased  volume  of  business  with  no 
more  bother.  The  commission  on  sales  and  the  cost  of 
sales  are  now  much  smaller  percentages  of  total  price 
than  several  years  ago. 

Some  jobbers  have  adopted  on  our  recommendation  a 
maximum  and  minimum  system  of  keeping  stock  and  re- 

ordering our  goods.  As  soon  as  the  stock  of  one  item 

reaches  a  minimum,  they  re-order  a  standard  quantity. 
This  saves  them  time  in  estimating  their  needs.  The 
order  quantity  is  an  even  number  convenient  for  us  to 
pack,  and  for  the  jobber  to  keep  account  of. 

Where  this  method  is  developed  completely,  it  makes 
some  of  our  selling  automatic.  Our  salesman  can 
devote  his  time  to  constructive  salesmanship.  The  job- 

ber co-operates  with  us  in  inducing  customers  to  pur- 
chase regular  goods  instead  of  insisting  on  special 

designs.  He  realizes  that  a  jobber  is  always  helped  by 
standardization.  Moreover,  unique  designs  are  not 

returnable,  of  course,  and  if  the  jobber's  customer  has 
ordered  a  special  kind,  and  then  refuses  to  take  it,  the 
jobber  must  be  responsible.  Whereas  if  the  goods  are 
standard  an  adjustment  is  possible. 

The  savings  to  the  jobber,  just  described,  are  multi- 
plied by  three  for  the  whole  industry,  taking  in  the 

manufacturer  on  one  end  and  the  consumer  on  the  other. 
For  the  consumer  also  needs  to  keep  a  certain  stock  of 
tools,  which  though  small,  is  important  to  him.  The 
farther  we  carried  simplifications  the  fewer  tools  he 
needed  to  keep  to  cover  the  variety.  To  many  small 
consumers  the  expense  through  actual  wearing  out  of 
tools  used  to  be  very  small.  They  would  not  have  enough 
jobs  of  the  same  kind  to  wear  out  a  tool  in  a  lifetime. 
The  tools  were  much  more  likely  to  get  lost  than  wgrn 
out.  The  big  elements  of  expense  were  the  first  cost 
plus  the  replacement  of  losses.  The  wider  the  variety 
of  pieces  the  less  frequently  each  was  used,  and  in  the 
intervals  the  more  likely  each  was  to  be  lost.  Under 
the  consolidation  of  designs,  each  piece  can  actually  use 

itself  up.  In  fact,  we  teach  customers  how  to  re-sharpen 
the  tools  repeatedly.  So  the  cost  per  job  to  the  con- 

sumer went  down. 

Many  consumers  used  to  prefer  to  make  their  own 
special  tools  as  needed.    As  our  product  came  into  use 
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in  parallel  with  these  home-made  articles,  however,  they 
saw  that  our  product  was  not  only  cheaper  in  price  than 
the  shop  cost  of  their  own,  but  was  of  better  quality, 
would  do  more  work,  and  be  surer  to  do  it.  So  they 
began  to  order  their  special  taps  as  well  as  their  regular 
ones  from  us.  Our  business  has  doubled  even  in  special 
taps,  though  we  have  made  that  only  a  detail  in  com- 

parison with  our  regularized  lines. 
Simplification  made  it  possible  for  us  to  keep  a  large 

stock  of  finished  goods  in  a  central  warehouse  near  the 
plants,  directly  under  the  main  office.  This  ample  stock 
has  a  remarkable  effect  on  the  speed  of  service  to  the 
customer,  and  at  the  same  time  it  cuts  down  our  clerical 
expense  very  greatly.  The  average  article  can  be  picked 
immediately  out  of  stock,  and  shipped  from  the  cus- 

tomer's original  order  without  retyping,  within  a  day. 
The  shipped  order  is  the  only  acknowledgment  neces- 

sary, and  the  bill  the  only  correspondence,  whereas  if 
an  article  is  not  in  stock  when  ordered,  as  a  special 
article  cannot  be,  the  correspondence  department  writes 
to  the  customer,  the  order  department  sends  an  inquiry 
and  a  follow-up  to  the  factory  as  to  the  date  of  delivery, 
and  a  tickler  file  on  promise  dates  has  to  be  established. 
The  original  order  retyped  goes  into  a  hold  file,  waiting 
to  be  matched  against  the  factory  order  on  its  return. 
Meanwhile  the  correspondence  department  may  have  to 
answer  one  or  more  inquiries.  All  of  this  costs  money 
and  takes  time.  Accumulation  of  a  more  complete  stock 
has  cut  the  clerical  force  considerably,  and  the  remain- 

ing force  is  now  sufficient  to  take  care  of  full  business 
in  ordinary  times. 
We  get  a  constant  comparison  between  the  economy 

of  simplified  lines  and  special  lines.  We  notice  that 
every  advance  in  simplification  reduces  the  cost  of  pack- 

ing and  clerical  work. 
We  did  not  abandon  the  business  in  special  goods,  but 

kept  it,  and  used  it  to  build  business,  in  two  ways.  We 
wish  to  remain  in  such  a  position  that  a  customer  can 
get  anything  he  wants  in  screw  thread  tools,  regular 
and  irregular,  from  our  one  company.  So  he  turns  to  us 
as  not  only  a  dependable  source,  but  an  authority. 
Since  we  make  all  kinds,  he  believes  us  when  we  tell  him 
that  he  may  have  special  goods  from  us  if  he  wants 
them,  but  that  it  will  be  much  more  to  his  advantage 
to  select  from  the  simplified  lines. 

Our  salesmen  are  trained  to  examine  special  orders, 
find  the  use  to  which  the  goods  are  to  be  put,  and,  if 
they  can  do  so  tactfully,  suggest  the  nearest  standard 
size  and  point  out  the  economy  that  would  result  to  the 
customer  if  he  could  change  to  that  size.  Very  often 
such  a  change  is  not  only  possible  but  advantageous  in 
innumerable  other  ways  in  addition  to  immediate 
economy. 
.  It  is  not  necessarily  a  sign  of  intelligence  to  invent 
your  own  specifications.  First,  it  quadruples  the  price. 
A  small  regular  tap  may  cost  only  35  cents,  because  it 
is  run  through  in  large  quantities,  while  another  tap 
exactly  like  if  in  appearance,  except  that  it  has  one 
more  thread  per  inch,  might  cost  $1.50  to  $2,  and  would 
take  two  weeks  to  get,  instead  of  being  picked  out  of 

stock.  Moreover,  its  usefulness  to  the  customer  won't 
be  nearly  so  great  as  if  he  had  selected  from  the  simpli- 

fied line,  because  the  product  won't  be  interchangeable 
with  anything  else  in  his  shop  or  his  motor  car. 

The  education  of  the  trade  has  progressed  so  that  50 
per  cent  fewer  special  orders  are  now  made  than  ten 
years  ago,  in  spite  of  the  very  great  increase  in  the 
total  quantity  of  goodjs. 

Simplification  destroyed  some  old  products  but  it  has 
also  created  some  new  and  better  ones.  We  were  able 

to  design  a  die  which  is  much  superior  to  our  old  ordi- 
nary die,  but  which  must  be  constructed  in  an  expensive 

way.  The  increased  expense  is  justified  only  by  the 
fact  that  instead  of  cutting  say  a  thousand  threads 
during  its  life  the  new  product  will  cut  many  times  that 
number,  in  some  cases  a  hundred  thousand.  The  pur- 

chaser couldn't  afford  to  use  such  a  tool  if  he  did  not 
have  sufficient  threads  of  that  size  to  cut,  and  he  has 
that  number  only  because  the  public  has  been  educated 
to  use  standard  sizes  for  many  various  purposes. 

Each  new  product  we  develop  is  in  the  direction  of 

better  quality.  For  the  first  cost  is  not  so-  important 
to  the  customer  now  that  each  product  can  cover  a  great 
variety  of  work. 

There  is  also  a  continual  improvement  in  the  quality 
of  standard  product.  We  now  make  the  very  compli- 

cated dimensions  of  threads  accurate  to  a  ten-thcusandth 
of  an  inch  if  necessary,  and  to  a  thousandth  as  an 
ordinary  manufacturing  proposition,  as  contrasted  with 
the  former  variations  of  several  times  that  amount. 
This  same  accuracy  is  now  applied  to  special  goods  also, 
of  course,  but  it  was  the  wide  market  and  increased 
production  fostered  by  simplification  which  allowed  the 
expense  of  engineering  investigations  and  development 
of  necessary  tools  for  the  higher  fields  of  accuracy. 

Our  shop  early  discovered  that  to  keep  our  product 
uniform  we  needed  tolerance  gages,  and  soon  we  began 
making  and  selling  these  gages  among  our  customers, 
so  that  they  could  measure  their  own  product.  We 
quickly  discovered  a  considerable  market  for  simplified 
standard  dimensions,  or  interchangeability,  which  was 
the  real  thing  we  were  selling  in  connection  with  gages. 
This  market  has  grown  and  is  still  growing. 

Recently  a  firm  of  motor  car  manufacturers  organized 
and  considered  what  it  would  need  to  start  a  factory. 

The  manufacturers  asked,  "What  is  the  greatest 
essential  to  our  business?"  and  the  answer  was,  "Stand- 

ardization of  dimensions,  interchangeability  of  parts." 
Consequently  the  company  bought  $50,000  worth  of 
gages  right  at  the  start,  as  naturally  as  it  would  spend 
a  like  amount  for  a  permanent  building  or  machines. 
It  knew  from  the  experience  of  other  companies  that 
interchangeability  was  its  greatest  need,  not  only  in  the 
product  this  year  but  between  the  product  of  different 
years,  for  many  years  ahead. 

Quantity  manufacture  of  the  simplified  lines  taught 
us  how  to  apply  certain  lessons  of  simplified  handling 

to  special  lines  also.  The  essential  parts  of  the  prod- 
uct may  be  unique,  but  the  over-all  dimensions  may  be 

common,  such  as  the  length  of  the  whole  article  and  the 
length  of  the  threaded  part.  We  analyzed  the  annual 
sales  in  quantities  of  each  special  product.  Then  we 
grouped  certain  dimensions  which  are  so  nearly  the 
same  that  they  can  all  be  finished  from  the  same  size 
of  partly  finished  blanks.  Then  we  made  group  tables 

showing  which  of  these  blanks  we  could  afford  to  par- 
tially prepare  in  quantities  for  stock.  We  quickly  finish 

the  blank  in  the  particular  form  desired  by  the  customer. 
This  method  is  not  as  good  as  the  regular  quantity  pro- 

duction from  start  to  finish  which  is  used  on  simplified 
goods,  but  it  has  reduced  the  cost  of  certain  special 

products. A  special  tap  now  costs  less  than  did  a  regular  tap 
years  ago,  when  practically  all  so-called  regular  taps 
were  really  made  on  what  we  would  now  call  special 
orders. 
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At  first,  the  industry  and  the  trade  associations  and 
organizations  interested  in  simplification  had  to  carry 
on  a  strong  educational  campaign,  which  has  not  yet 
ceased.  As  the  use  of  standard  goods  spread  among  the 
public,  standardization  took  on  momentum  and  grew  of 
its  own  accord. 

Now  when  we  are  considering  getting  out  a  new  prod- 
uct, we  always  ask  the  question,  "Will  it  fit  in  with 

the  simplified  and  standardized  lines  which  the  public 

has  adopted  as  a  policy?"  For  in  a  world  that  is  being 
simplified,  we  do  better  business  by  truing  up  with  the 
universal  habit. 

A  Unit  System  of  Tote  Boxes 
By  Fred  Albrecht 

Office  Manager,   Lodge  &  Shipley  Machine  Tool   Co. 

One  of  the  problems  of  the  large  manufacturing  plant 
is  the  rapid  and  economical  transportation  of  materials, 
both  raw  and  finished,  from  one  department  to  another. 
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FIG.    2.      DETAILS  OF  PLATFORM 

It  is,  of  course,  recognized  in  every  well-managed  estab- 
lishment that,  to  prevent  loss  of  time  in  any  depart- 

ment, it  is  absolutely  essential  to  keep  the  work  moving 
between  operations. 

After  much  experimenting  with  various  methods. 
The  Lodge  &  Shipley  Machine  Tool  Co.,  Cincinnati, 
Ohio,  manufacturer  of  lathes,  has  adopted  the  plan  of 
using  specially  designed  platforms  and  trays  which 

can  be  built  up  to  any  desired  height.  These  "tote 
boxes,"  as  they  are  termed  in  shop  parlance,  are  used 
in  connection  with  elevating  trucks,  the  clearance  under 
the  platforms  being  just  sufficient  to  accomodate  the 
trucks.  When  the  loads  are  rather  heavy  electric  trac- 

tors are  used  for  hauling. 
In  Fig.  1  is  shown  the  construction  of  the  platform 

and  the  tray.  The  platform  is  built  of  two  2  x  4  x  36-in. 
yellow  pine  timbers,  to  which  two  layers  of  i  x  5-in. 
yellow  pine  sheathing  are  nailed.     The  first  layer  is 

placed  crosswise  and  is  24  in. 

*'"  w*^-^'^''^  "SrA-^    Wide.      The    upper    layer    is laid  lengthwise  and  is  36  in. 

long.     The   corners   are   sup- 
ported by  cast-iron  feet,  each 

fastened  by  eight  large  wood 
screws.      The    design   of   the 
feet   is   such   as  to   afford   a 
solid  support  for  the  2  x  4  in. 

timbers,  as  will  be  seen  in  Fig.  2.    The  feet  extend  i  in. 
above  the  floor  of  the  platform,  providing  solid  right- 
angled  corners  into  which  the  tray  is  very  easilv  fitted 

-iO' 

FIG.  1.     PLATFORM  AND  TRAY 

FIG.   4.     HEAVY  WEIGHTS  TRANSPORTED  ON   PLATFORMS 

The  tray  is  made  of  I  x  8-in.  poplar,  of  the  same 
over-all  dimensions  as  the  platform.  The  sides  and  end 
pieces  are  rigidly  held  by  angle  irons  qf  the  same  height 
as  the  boards.  These  irons  are  screwed  into  place  in 
such  manner  as  to  allow  the  bottom  of  the  tray  to  fit 
into  the  corners  formed  by  the  platform  feet,  and  to 
provide  corners  at  the  top  to  hold  the  next  tray.  As 
can  readily  be  seen,  the  trays  may  thus  be  placed  one 
on  top  of  the  other  with  perfect  security,  as  shown  in 
Fig.  3.  When  not  in  use  the  height  to  which  the  trays 
may  be  stacked  is  limited  only  by  the  height  of  the 
storeroom  ceiling. 

An  idea  of  the  strength  of  the  platform  may  be 
had  from  Fig.  4  which  shows  an  electric  tractor  hauling 
two  elevating  trucks  coupled  together,  each  carrying  a 
platform  with  a  36-in.  lathe  headstock  casting  weighing 
1,975  pounds. 

The  use  of  the  "tote  boxes"  permits  materials  to  be 
stored  in  any  location  until  wanted,  and  the  ease  with 
which  the  boxes  can  be  picked  up  and  moved  saves 
considerable  labor  and  expense. 
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The  Prodigious  Cost  of  Industrial  Accidents 
statistics  on  the  Cost  of  Accidents — Instances  of  Reductions  in  Absenteeism  and  Monetary 

Losses — Examples  of  Simple  but  Efficacious  Safety  Methods  and  Appliances 
By  SANFORD  DeHART 

Director  of  Hospital,  R.  K.  LeBlond  Machine  Tool  Co. 

OVER  a  billion  dollars  a  year.  This  is  the 

stupendous  sum,  which  statisticians  figure  indus- 
trial accidents  are  costing  this  country  annually. 

There  are  22,000  workers  killed  and  600,000  injured 

•each  year.  The  600,000  injured  are  of  a  major  char- 
acter and  incapacitate  the  worker  on  an  average  of  four 

weeks  a  year.  On  a  basis  of  300  working  days,  of  eight 
hours  each,  this  country  has  the  unenviable  record  of 
having  a  workman  killed  every  six  minutes,  and  one 
injured  every  fourteen  seconds.  Is  it  any  wonder  that 
one  statistician  dubbed  us  the  most  careless  people  in 
the  world? 

It  is  almost  inconceivable  that  1,000  persons  should 

■be  killed  each  year  in  the  United  States  by  simply  falling 
off  ladders,  but  it  is  nevertheless  true. 

It  is  estimated  that  15,000  persons  in  the  United 
States  are  at  the  present  time  blind  as  a  result  of  indus- 

trial accidents.  The  financial  cost  for  maintaining  these 
workers  is  $10,000,000. 

In  1919  Wisconsin  alone  had  14,495  industrial  acci- 
dents per  month,  or  about  one  accident  every  twelve 

minutes  during  working  hours.  There  were  2,870,438 
days  lost,  but  this  total  is  incomplete  for  the  reason  that 
it  does  not  include  the  cases  involving  a  disability  of 
less  than  seven  days.  There  were  thousands  of  minor 
cases  which  did  not  extend  over  the  minimum  period  of 
one  week.  The  compensation  for  indemnity  and  medical 
aid  for  the  year,  reached  the  princely  figure  of  $2,163,354 
for  the  year.  The  average  time  lost  was  192  days.  The 
indemnity  and  medical  aid  averaged  $144  per  injury. 
S.  W.  Huels,  educational  deputy  of  the  Industrial  Com- 

mission of  Wisconsin,  in  an  article  in  the  "National 
Safety  News,"  says  that  the  1919  accidental  death  and 
disability  record  is  the  worst  in  the  history  of  the  state. 

High  frequency  and  severity  accident  cases  are  not 
confined  to  Wisconsin.  From  July  1,  1918  to  June  30, 
lfl9,  Massachusetts  had  178,045  accident  cases  reported. 
There  were  5,178  cases  of  infection,  of  which  19  died. 
Compensation  for  injured  employees  cost  $5,219,760.24. 
Approximately  $401,921.57  was  paid  out  for  infections 
incurred  during  this  period. 

Pennsylvania  had  668,340  accidents  and  9,143  deaths, 
during  the  years  of  1916,  1917  and  1918,  for  which  the 
«ost  was  $9,158,833. 

California  had  100,000  accidents  reported  and  440 
deaths  from  July  1,  1919  to  June  30,  1920.  Compensa- 

tion was  awarded  25,754  cases  and  amounted  to  $5,621,- 
828. 

For  the  year  ending  July  30,  1919,  New  Jersey  had 
350  deaths  and  17,304  non-fatal  accidents  reported. 

The  lost  time  due  to  accidents  in  these  five  states 

represents  the  productive  capacity  of  39,000  men  work- 
ing a  full  year.  These  states  are  fairly  representative 

of  what  is  occurring  in  other  large  industrial  states. 
To  suggest  accident  reduction  is  not  to  theorize 

fantastically  as  the  following  .statement  will  show:  the 
accident  mortality  rate  in  the  United  States  in  1914  was 
2.8  per  thousand  workers,  while  in  Germany  it  was  only 
0.68  per  thousand. 

What  is  this  great  Moloch  that  causes  so  many  indus- 
trial accidents?  A  recent  investigation  shows  that 

accidents  are  due  to  man's  failure  and  not  directly 
chargeable  to  machinery.  In  a  survey  made  last  year  by 
a  large  automobile  company,  it  was  found  that  fifty  per 

cent  of  the  total  accidents  was  neither  the  employee's 
nor  the  employer's  fault.  Thirty  per  cent  was  due  to 
the  employee's  fault,  ten  per  cent  was  due  to  a  fellow 
worker's  negligence,  and  the  remainder  was  chalked  up 
against  the  company's  fault. 

It  makes  no  difference  in  most  states  who  is  to  blame 
for  accidents;  the  fact  that  the  injured  was  employed  at 
the  time  of  the  accident  is  prima-facie  evidence  that  he 
is  entitled  to  compensation. 

Safety  Work  Economic  and  Humane 

Realizing  not  only  the  economic  but  the  humane 
importance  of  safety  work,  a  great  many  of  the  larger 
corporations  have  gone  into  accident  prevention  work  on 
a  colossal  scale.  The  United  States  Steel  Corporation 
is  spending  a  million  dollars  a  year  for  safety  work  to 
protect  its  270,000  employees.  Between  the  years  of 
1906  and  1912  this  company  reduced  its  accidents  43 
per  cent,  and  in  the  past  fourteen  years  has  saved  over 
29,500  of  its  workers  from  accidental  death.  It  is  con- 

servatively estimated  that  1,034,250  days  were  saved  as 
a  result. 

Other  concerns  which  have  reduced  their  absenteeism 
due  to  acidents  are  the  Raritan  Copper  Works,  81  per 
cent;  Pennsylvania  Salt  Manufacturing  Co.,  93  per  cent; 
and  the  Four  Wheel  Drive  Auto  Co.,  83  per  cent,  in  the 
past  two  years.  Another  company  invested  $6,000  in 

safety  and  saved  over  $14,000  in  doctor's  bills  and  com- 
pensation payments,  and  as  a  result  saved  310,000  hours 

of  labor  in  one  year,  or  the  equivalent  to  the  production 
of  more  than  300  automobiles. 

The  safety  department  of  the  Colorado  Fuel  and  Iron 
Co.  was  able  to  keep  its  fatal  accidents  down  to  one 
death  to  296,515  tons  of  coal  produced.  Other  mines  in 
the  state  of  Colorado,  not  operated  by  the  Colorado  Fuel 
and  Iron  Co.,  had  one  fatal  accident  to  every  146,628 
tons  produced. 

The  Pennsylvania  Railroad  Co.  has  spent  enormous 
sums  in  the  safety  movement.  A  report  that  I  saw 
recently  showed  where  they  had  reduced  acidents  63  per 
cent. 

Accident  prevention  is  curious  in  its  manifold  angles. 
For  instance,  a  factory  employing  many  thousand 
persons  considers  $2,000,000  a  year  spent  on  keeping  the 
plant  clean  a  good  investment.  They  are  of  the  opinion 
that  cleanliness  and  safety  are  analogous.  Another 
instance  is  that  of  a  manager  of  a  machine  shop,  who 
was  experiencing  considerable  trouble  with  a  department 
in  which  several  boring  mills  were  located.  The 
employees  were  reluctant  to  work  in  this  department, 
because  they  were  suffering  from  acute  respiratory  con- 

ditions, superinduced  by  inhaling  the  dust  of  this 
department.  The  company  installed  a  blower  system 
costing  $12,000   and  all  complaints  ceased,   and   as   a 
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result  the  labor  turn-over 
of  this  department  was 
considerably  reduced.  If 
you  have  read  this  far  you 

will  say,  "That  sounds  all 
very  well  for  the  big  cor- 

porations, but  where  does 
the  employer  come  in  who 
is  employing  less  than  a 

thousand  persons?"  The 
company  with  personnel  of 
less  than  a  thousand  has  an 
easier  proposition  with 
reference  to  accident  pre- 

vention than  the  employer 
who  is  employing  many 
thousands.  He  has  two 
great  advantages  over  the 
large  employer,  viz.,  the 
personal  touch,  and  a 
knowledge  of  the  idiosyn- 
cracies  of  the  employee. 
Take  the  R.  K.  LeBlond 

Machine  Tool  Co.,  as  a  con- 
crete example.  They  have 

normally  on  their  pay  roll 
one  thousand  persons.  This 
company  has  never  employed  a  full  time  safety  engineer, 
and  has  never  had  an  organized  safety  committee.  Their 
accident  rate  is  low.  In  fact,  so  low  that  two  years 
ago  during  the  busy  time,  they  were  able  to  hold  their 
absentee  rate  due  to  accidents  down  to  sixty  hours,  for 
a  period  of  five  months,  among  a  thousand  men.  The 
total  compensation  paid  out  for  accidents  incurred  dur- 

ing that  period  was  only  $6.25.  In  this  connection,  I 
might  add  that  the  LeBlond  company  operates  under 
what  is  known  as  Section  22,  Ohio  Industrial  Com- 

mission, by  which  the  company  is  permitted  to  carry 
its  own  insurance. 

Every    foreman    has    been    vaccinated    with    safety 
serum,  to  the  extent  that  they  are  intensely  interested 

FIG.  1.     WASH  ROOM.  WHERE  SAFETY  LECTURES  ARE  GIVEN  TO  THE  EMPLOYEE.*; 

in  preventing  accidents.  The  foremen  have  sprung  up 
from  the  ranks.  Most  of  the  workmen  have  been  with 
the  company  a  year  or  more.  Many  of  the  workmen  have 
been  with  the  company  over  fifteen  years,  and  what  is 
most  important,  all  of  the  employees  speak  English. 

The  employees  are  given  safety  lectures,  generally 
being  assembled  in  the  wash  room,  shown  in  Fig.  1. 
These  lectures  are  supplemented  by  bulletin  board 

propaganda. 
The  apprentices  are  taught  in  the  instruction  room 

and  the  shop  training  room.  Fig.  2,  how  to  avoid  acci- 
dents. Accident  prevention  in  the  LeBlond  Apprentice 

School  is  considered  one  of  the  most  important  parts 

of  the  whole  curriculum.  When  an  apprentice's  time  has 
^  expired  in  a  department,  he 

is  returned  to  the  shop 

training  rooms  for  inten- 
sive training,  before  enter- 
ing a  new  department. 

This  is  what  we  call  taking 

the  "rough  edges"  off  the 
apprentice.  It  has  greatly 
minimized  accidents  among 

the  apprentices.  These 
youngsters  have  become  so 
imbued  with  the  safety 
idea  that  they  frequently 
report  to  the  hospital  a 
hazardous  condition,  which 
has  been  unnoticed  by  the 
foreman.  Like  most  great 
things,  some  of  our  safety 
appliances  are  absurdly 
simple,  but  exceedingly 
efl^cacious.  For  instance, 
a  "Breathing  Process  or 

Suction  Device,"  in  our 
paint  department.  Fig.  3, 
rendered  this  department 
70  per  cent  less  hazardous, 
with  reference  to  eye  work ADJUSTING  THE  APPRENTICE  TO  HIS  NEW  ENVIRON.MENT 
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and  respiratory  diseases.  A  small  filtration  and  steriliz- 

ing plant  entirely  eliminated  oil  boils  from  the  machine 

shop.  An  eye  room  and  facilities  for  treating  the  eye, 

in  connection  with  our  hospital,  reduced  our  eye  cases 

from  5,016  to  742  in  three  years,  and  reduced  the  cost 

in  these  years  from  ?1,052  in  1917,  to  $7.50  in  1920. 

We  have  had  but  one  infection  in  three  years  and  it 

did  not  terminate  disastrously.  In  this  connection  it  is 

hardlv  possible  to  over-estimate  the  importance  of 

prompt  and  efficient  first  aid  to  shorten  and  minimize 

the  effects  of  accidents.  We  have  used  Mercuro-chrome 

220,  a  preparation  developed  at  Johns  Hopkins  Univer- 

sity, with  considerable  success  as  a  prevention  of  infec- 
tion. It  possesses  all  of  the  advantages  of  iodine  and 

none  of  the  disadvantages. 

Change  of  Environment  a  Benefit  to  the  Employee 

The  LeBlond  company  is  of  the  opinion  that  the 

employee  is  benefitted  mentally  and  physically  by  a 

change  of  environment.  Proceeding  along  these  lines, 

they  have  provided  ample  recreational  facilities,  such  as 

a  swimm.ing  pool,  recreational  park,  orchestral  enter- 
tainments, motion  pictures  and  the  different  games, 

this  list  being  more  suggestive  than  exhaustive.     Most 

(TIiiN  .\l  TAKATr.^  REDUCES  HAZARDS  IN 
PAINT  DEPARTMENT 

of  these  recreational  activities  are  pursued  during  the 
noon  hour. 

That  a  change  of  environment  has  an  important  bear- 
ing on  accident  prevention  is  attested  by  the  fact  that 

our  records  show  that  we  have  not  had  a  single  serious 

accident  for  the  past  five  years,  between  the  hours  of 
one  and  two-thirty  p.m. 

It  is  interesting  to  note  in  connection  with  accidents, 

that  the  LeBlond  company  has  had  only  two  deaths  in  the 

history  of  the  concern,  which  was  established  in  1887. 

The  major  injuries  are  few  and  far  between.  The  com- 
pany has  had  occassion  to  send  only  one  man  to  the  city 

hospital  in  the  past  ten  years. 

In  compiling  this  article,  I  have  not  attempted  to 

formulate  a  panacea  for  the  prevention  of  accidents,  as 

I  fully  realize  that  it  takes  more  than  two  bones  to  make 
a  dinosaur.  But  we  must  not  lose  sight  of  the  fact 

that  a  coral  reef  starts  from  a  very  small  insect. 

Non-Productive  Costs 
By  a.  L.  DeLeeuw 

There  is,  perhaps,  no  more  unthankful  task  than 
to  call  attention  to  terms  which  are  misused.  It  does 

seem  very  much  like  splitting  hairs  to  point  out  that  a 

term  or  phrase  which  we  all  know  is,  after  all,  not 

correct.  It  seems  so  non-essential  that  we  are  instinc- 

tively inclined  to  shrug  our  shoulders  and  consider  the 

thing  not  worth  while  wasting  our  time  on.  And  so 
I  hesitated  before  I  finally  made  up  my  mind  to  say 

something  about  the  series  of  comments  on  an  editorial 

that  appeared  in  the  American  Machinist  under  the 

heading  of  "Non-Productive  Costs."  I  felt  again 
the  effects  of  an  old  grudge  which  I  thought  I 

had  cast  off.  That  word  "non-productive"  always 
irritated  me,  probably  because  I  have  always  been  a 
"non-producer"  myself. 

Before  anyone  starts  shrugging  his  shoulders,  let  me 

say  that  this  old  grudge  of  mine  would  never  have 

induced  me  to  write  about  it  if  it  were  not  that  "non- 
productive" is  taken  at  its  face  value,  not  merely  by 

the  casual  reader  but  by  a  large  percentage  of  business 

managers.  Of  course,  many  readers  will  say,  "Well,  we 
all  know  what  non-production  or  non-producer  means, 

and  we  are  making  allowance  for  it,"  but  are  we?  My 
own  experience  leads  me  to  believe  that  we  are  not,  at 

least,  not  always ;  and  that  it  is  about  time  to  throw 
the  term  overboard  and  substitute  other  terms  which 
we  can  use  without  danger  of  being  misled. 

Though  fully  in  agreement  with  practically  all  that 
was  said  in  these  various  comments,  I  am  struck  by 

the  fact  that  the  various  writers  on  the  subject  have, 

to   a   large   extent,    entirely    different   things   in   mind 
about  which  they  are  writing.     Take,  for  instance,  the 

article  by  C.  R.  Snoke,  and  particularly  the  latter  part 

of  it.     No  one  will  disagree  with  him  that  we  should 

not  be  extravagantly  using  telephone  calls,  telegrams, 

office  supplies,  etc.,  and  I,  at  least,  fully  agree  with 
him.     But  all  these  things  he  mentions   do  not  come 

under  non-productive  costs,  because  they  are  not  costs 

in  any  sense  of  the  word.     They  are  merely  expenses. 

If  I  buy  a  tie  for  one  dollar  and  drop  a  dime  while 

I  am  pulling  out  my  money,  can  I  say  that  the  tie  now 

costs  $1.10?    In  my  opinion  the  tie  cost  one  dollar  and 
i  have  suffered  a  loss  of  ten  cents.    If  a  manufacturing 

concern  has  $20,000  in  cash  in  a  certain  bank  and  the 

bank  fails,  can  it  be  said  that  the  cost  of  production 

has  gone  up  $20,000?     In  my  opinion,  it  cannot.     The 
concern  merely  suffered  a  loss.     If  the  employees  of  a 

concern  have  the  habit  of  using  telephones  freely,  thus 

necessitating  the   installation   of   an   extra  trunk  line, 

can  it  be  said  that  the  manufacturing  costs  have  gone 

up?     In  my  opinion,  it  cannot.     There  was  no  increase 

in  costs,  but  there  was  an  increase  in  exposes. 

Thoughts  along  an  entirely  different  line  struck  me 

when  I  read  the  comments  by  R.  E.  Flanders.  Here 

again  I  agree  with  the  writer.  He  points  out  that  the 

labor  cost  was  very  much  less  than  some  other  expenses 

and  that,  therefore,  these  other  expenses  were  the  most 

promising  field  on  which  to  hunt  for  economies.  But 

this  does  not  prove  that  there  were  any  real  non-pro- 
ductive costs.  Maybe  there  were,  maybe  there  were 

not ;  the  article  does  not  point  this  out. 

It  seems  to  me  that  much  good  could  be  accomplished 

if  all  of  us  were  to  think  and  talk  on  this  important 

subject  of  economy  in  the  shop  in  the  same  terms  and 

phrases.     If  we  define  the   word   "costs"   to   mean  all 
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expenses  which  go  into  the  manufacture  (or  manufac- 
turing, handling  and  selling)  of  a  product,  then  there 

cannot  be  any  non-productive  costs,  but  there  may  be 
non-productive  expenses.  If  we  define  things  this  way, 
then  of  course  we  will  all  agree  immediately  that  non- 

productive expenses  must  not  be  cut  down  but  should  be 
cut  out.  The  fact  that  all  other  expenses  are  costs, 
that  is,  that  they  are  really  incurred  in  the  manufacture 
of  the  product,  does  not  necessarily  mean  that  they 
cannot  be  cut  down.  Nevertheless,  all  such  expenses  are 
productive  costs;  they  may  be  more  or  less  productive. 
It  is  up  to  the  managers  to  select  the  most  productive 
methods,  that  is,  those  methods  which  will  give  the 
greatest  amount  of  results  with  the  least  amount  of 
expense. 

As  I  said  before  the  great  objection  to  the  terms 

"non-productive"  and  "non-producer"  is  the  fact  that 
so  many  managers  take  these  terms  at  their  face  value 
and  as  a  result  they  go  with  might  and  main  after  the 
non-productive  costs  and  non-productive  labor,  and  they 
keep  constantly  before  them  a  comparison  between  the 
amounts  of  money  spent  for  productive  and  non-produc- 
tice  labor.  Many  managers  think  that  if  the  percentage 
of  money  spent  for  non-producers  becomes  greater  as 
compared  to  that  spent  on  direct  labor,  there  must  have 
been  a  step  backward.  Now,  as  a  matter  of  fact,  our 
entire  industrial  development  has  been  in  the  direction 
of  increasing  this  percentage  of  overhead  and  future 
development  will  lie  in  a  still  further  increase.  We 
would  not  willingly  go  back  to  the  Egyptian  method  of 
building  or  even  to  the  methods  of  as  early  as  fifty 
years  ago  when  overhead  was  quite  small.  Our  best 
engineers,  our  keenest  managers  are  always  on  the 
lookout  for  a  reduction  in  the  amount  of  direct  labor 

or  skilled  labor  required  for  an  operation.  They  accom- 
plish this  by  substituting  machinery  or  less  skilled  help 

or  special  tools.  In  other  words,  they  substitute  non- 
productive for  productive  costs  and,  of  course,  their  aim 

is  to  reduce  the  total. 

Not  so  many  years  ago,  if  we  wished  to  keep  a  stock 
of  coal  on  hand  we  would  get  a  carload  on  the  ground, 
send  a  man  with  a  shovel  to  the  car  and  have  him 
shovel  the  coal  out.  We  were  not  able  to  pile  it  up 
very  high  and  needed  a  large  amount  of  ground  for  a 
moderate  amount  of  coal.  When  the  coal  was  needed  in 
the  power  plant  we  sent  somebody  out,  possibly  with 
the  same  shovel,  and  a  wheelbarrow  and  had  him  wheel 
the  coal  into  the  boiler  room  where  it  was  dumped  on 
the  floor.  Another  man  with  a  shovel  would  then  dump 
the  coal  into  the  furnace.  This  was  practically  all 
direct  labor  and  no  overhead.  Now  we  use  a  coal- 
handling  device.  The  mere  pulling  of  a  lever  dumps  the 
coal,  an  electrically  controlled  device  piles  it  up,  and 
another  device  carries  it  into  the  boiler  room,  lifts  it 
up,  puts  it  in  the  storage  bins,  from  where  it  is  auto- 

matically taken  to  the  grates,  with  practically  no  direct 
labor.    The  direct  labor  cost  in  this  case  is  almost  nil. 

the  overhead  several  thousand  per  cent.  Does  the  fact 
that  the  overhead  is  so  enormously  high  induce  us  to- 
go  back  to  the  old  system?  Not  at  all,  because  we 
realize  that  the  overhead  is  high  simply  because  the 
direct  labor  is  low.  Now,  after  all,  the  manager  should 
be  concerned  with  the  final  costs  only,  and  not  with 
the  proportion  between  the  elements  of  this  cost. 

Apparently  then,  Mr.  Snoke  is  thinking  of  useless 
expenses  while  Mr.  Flanders  is  considering  indirect 
labor  and  possibly  indirect  materials.  The  writer  of 
the  editorial  in  the  American  Machinist  which  provoked 
the  various  comments  seems  to  have  had  somethinjr 
different  again  in  mind.  He  was  probably  thinking  of 
selling  expenses,  advertising,  displays,  and  what-not. 
Such  expenses  are  truly  non-productive  from  the  stand- 

point of  the  shop,  but  they  may  or  may  not  be  produc- 
tive from  the  standpoint  of  the  business  as  a  whole.  As 

a  rule  it  is  very  easy  to  say  whether  expenses  incurred 
in  the  shop  are  productive  or  not;  it  is  not  so  easy  to 
say  the  same  about  expenses  incurred  for  advertising, 
display,  etc.  Such  expenses  are  more  or  less  of  a 
speculative  nature.  When  a  new  display  room  is  opened 
it  is  always  doubtful  whether  it  is  going  to  be  pro- 

ductive, and,  if  so,  whether  it  will  be  sufficiently  pro- 
ductive to  justify  the  expenses.  Of  course,  the  manager 

hopes  and  even  expects  that  this  will  be  the  case,  but 
he  cannot  be  sure  about  it.  On  the  other  hand,  he  has 
means  of  finding  out  whether  certain  improvements 
made  in  the  shop  are  productive  or  not.  Notwithstand- 

ing the  fact  that  advertising,  etc.,  is  of  a  speculative 
nature  we  should  not  consider  the  money  spent  for  it  as 
a  non-productive  cost,  because  if  we  did  consider  it  such 
we  would  cut  it  out.  However,  I  do  think  that  the  ex- 

penses of  the  shop  and  those  of  the  sales  department 
should  be  kept  entirely  separate,  and  that  for  the  very 
reason  that  direct  results  are  observable  in  the  one  case 
and  not  in  the  other. 

There  is  another  reason  why  I  strongly  object  to  the 

term  "non-producer"  and  that  is  that  it  casts  a  slur 
upon  the  effectiveness  of  some  of  the  most  valuable 
men  in  an  organization.  Not  only  that,  but  it  provokes 
the  idea  among  those  men  who  perform  the  direct  labor 
that  all  other  men  in  the  organization  are  more  or  less 
parasites.  I  have  often  wondered  lately  how  much  of 
the  Bolshevik  ideas  prevailing  at  the  present  time  are 

due  to  this  misnomer — "non-productive  labor"  or  "non- 

producers." 
I  would  suggest  that  we  speak  of  direct  and  indirect 

labor  and  material,  and  that  we  do  so  in  the  sales 
department  as  well  as  in  the  shop.  In  addition  to  these 
four  items,  we  would  also  have  the  item  of  general 
overhead. 

Any  other  set  of  terms  which  would  express  the  real 
meaning  of  the  things  they  are  supposed  to  indicate 
would  be  equally  acceptable  to  me;  but  I  do  wish  we 

would  get  away  from  the  term  "non-productive"  except 
when  we  intend  to  indicate  rank  waste. 
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Salvaging  Industrial  Wastes 
Metal  Wastes — Salvage  in  Maintenance  and  Repair — Advisability  of  Permanent 

Reclamation  Service — Importance  of  Saving  Time  and  Human  Effort 
By  J.  A.  SMITH 

General  Superintendent,  General  Electric  Company 

THE  term  "salvaging"  has  become  a  worldwide 
slogan.  Industrial  managers  are  studying  operat- 

ing conditions  as  never  before  in  the  history  of 
business,  and  among  the  various  phases  of  the  subject 
which  relate  to  the  reduction  of  operating  expense,  the 
salvage  of  factory  wastes  comes  in  for  a  large  measure 
of  attention. 

Let  us  first  consider  the  question  of  salvaging  metal 

wastes — for  every  factory  in  the  country  manufacturing 
a  mechanical  or  semi-mechanical  product  produces  metal 
scrap  of  one  kind  or  another.  It  is  essential  that  a 
system  be  set  up  whereby  the  various  grades  of  metal 
chips  and  turnings  will  be  kept  separate  in  the  shops 
during  machine  processes  in  order  to  save  time  and  labor 
sorting  and  segregating  in  the  scrap  or  salvage  depart- 

ment. Non-ferrous  metals  should  always  be  kept  sepa- 
rate from  steel  and  iron.  When  the  parts  machined 

consist  of  a  non-ferrous  metal  with  steel  or  iron,  the 
chips  should  be  run  through  magnetic  separators. 

In  some  of  the  bigger  industries,  chips  and  turnings 
are  pressed  into  briquets  of  suitable  cupola  size,  but 
this  practice  has  not  as  yet  become  general  throughout 
the  country,  and  is  carried  on  chiefly  where  the  tonnage 
of  chips  and  turnings  is  normally  large.  The  process 
results  not  only  in  higher  market  value,  but  also  in  a 
material  saving  in  transportation  charges.  Sheet-metal 
punching  scrap,  metal  strips,  trimmings,  wire,  etc., 
should  always  be  put  up  in  bundle  form  and  in  cupola 
size  before  being;  loaded  for  shipment,  for  the  same 
reasons. 

All  the  various  classes  of  miscellaneous  scrap  metal, 
such  as  cuttings  and  trimmings  from  bar,  rod,  and 
heavy  sheet  stock,  small  castings,  forgings,  and  solid 
pieces  of  every  kind,  should  be  accumulated  in  separate 
containers  in  the  shop,  for  this  class  of  scrap  has  a 
higher  market  rating  than  is  obtained  for  chips  and 
turnings. 

Laboratory  processes  are  often  productive  of  valuable 
wastes  either  in  the  form  of  metals,  such  as  tungsten, 
molybdenum,  etc.,  or  in  the  form  of  various  chemical 
residues  which  may,  through  conversion  or  combina- 

tion, become  the  basic  elements  of  new  preparations  and 
compounds. 

There  is  a  wide  variety  of  miscellaneous  wastes  which 
require  our  attention,  and  in  this  field  a  great  amount 
of  salvage  work  can  be  profitably  done.  Lumber,  boxes, 
rope,  rubber,  fiber,  cotton  and  woolen  fabrics,  cotton 

waste,  paper,  insulation  materials,  chemicals,  etc.,  con- 
stitute some  of  the  items  which  can  be  salvaged  with 

profit  in  the  modern  industry.  As  an  example,  incoming 
boxes  can  be  repaired  and  put  in  shape  for  future  use 
either  for  storing  materials,  or  as  tote  boxes  in  the 
shop.  When  too  large  to  be  suitable  for  these  purposes, 
the  lumber  can  be  utilized  for  repairing  and  making  tote 
boxes,  temporary  platforms,  stagings,  concrete  forms, 
etc.  The  salvaging  of  lumber  and  making  of  boxes  from 
this  second-hand  material  in  some  of  our  large  indus- 
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tries  represents  a  saving  of  many  thousands  of  dollars 
yearly  in  the  purchase  cost  of  new  lumber.  Even  saw- 

dust, usually  considered  of  little  value,  can  be  used  for 
the  packing  of  porcelain  and  similar  products,  and  the 
finer  grades  for  the  drying  of  metal  parts  in  the  dip 
shop.  There  is  scarcely  an  item  that  we  can  name  in 
the  list  of  industrial  wastes  that  has  not  some  value 
either  in  its  present  state,  or  in  the  production  of  raw 

materials  for  the  manufacturer's  use.  Even  what  is 
known  as  shop  refuse  may  be  burned  in  a  destructor's 
plant  under  boilers,  and  produce  steam  for  heating  and 
manufacturing. 

A  careful  system  of  segregation  is  essential  in  the 
salvaging  of  metals,  as  well  as  of  all  other  kinds  of  fac- 

tory wastes,  and  this  should  be  carried  to  the  highest 
standard  consistent  with  local  conditions  and  without 
defeating  the  purpose  of  securing  the  highest  market 
prices  by  undue  expenditure  for  labor  and  equipment. 
It  is  well  to  have  all  scrap  weighed  and  credited  to  de- 

partments for  the  twofold  purpose  of  correct  acounting 
and  inculcating  an  interest  for  salvage  work  in  all  de- 

partment heads. 

Salvage  Work  in  Maintenance  and  Repairs 

But  we  must  carry  our  salvage  work  into  other 
branches  of  shop  activity,  such  as  maintenance  of  prop- 

erty, repairs  to  machinery  and  tools,  handling  of  stocks, 
and  upkeep  of  all  the  various  classes  of  small  tools, 
including  lathe  and  planer  tools,  high-speed  steels,  etc. ; 
and  here  is  where  the  expenditures  in  big  industries 
begin  to  mount  up  to  vast  sums,  to  hundreds  of  thou- 

sands and  even  to  millions  of  dollars,  during  the  course 
of  a  year.  It  is  essential,  therefore,  that  systems  be  set 
up  whereby  all  these  items  of  maintenance  will  receive 
the  most  careful  scrutiny  and  the  expenditures  will  be 
adequately  limited  and  controlled.  Systems  must  be 
set  up  governing  the  distribution  and  repairs  of  the 
various  classes  of  small  tools  so  that  the  consumption  of 
these  will  be  regulated  within  certain  defined  limits  of 
economy  and  efficient  service,  in  accordance  with  pro- 

duction requirements  in  the  shop.  It  is  good  practice 
to  make  regular  monthly  inspections  of  machine  tools 
and  equipment,  and  make  a  record  of  the  same,  in  order 
that  repairs  may  be  made  promptly  at  a  minimum  of 
cost  before  the  damage  becomes  more  serious  or  break- 

down ensues  with  increased  repair  expense  and  added 
delay  to  production.  The  record  is  valuable  as  showing 
the  relative  cost  of  maintenance  and  relative  life  of 

service  of  various  makes  of  tools.  It  is  often  good  econ- 
omy to  replace  a  tool  showing  high  maintenance  cost 

with  a  new  tool  of  some  other  make,  and  thus  save  both 

expense  and  delays  to  production.  In  all  cases  of  re- 
placements and  repairs,  valuable  parts  should  be  sal- 

vaged and  made  use  of  on  other  jobs  of  repair  work, 
wherever  practicable. 

In  the  supply  of  small  tools  to  the  shop  much  can  be 
accomplished  in  the  way  of  reducing  expense  by  efficient 
methods  of  distribution  and  collection.  A  system  of 
regular  inspection  of  toolrooms,  too!  cupboards,  benches, 
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and  areas  around  machine  tools  should  be  established  in 

an  departments.  Tools  not  needed  for  immediate  or 
current  use  should  be  cleared  up  promptly  and  returned 

to  stock,  and  those  needing  repair  put  into  shape  for 

further  requirements.  This  is  particularly  important 
in  the  case  of  high-speed  steel  tools  where  the  cost  is 

relatively  high  by  comparison,  and  a  single  idle  tool  may 

represent  a  good  many  dollars  of  tied-up  capital.  Nearly 
all  the  various  small  shop  tools,  such  as  wrenches,  vises, 

hammers,  drills,  cutters,  pliers,  files,  and  numerous 
others  can  be  repaired  to  good  advantage  and  thus  be 

made  to  give  greatly  lengthened  service  and  reduce  the 

number  of  purchases  of  new  tools.  By  a  properly  or- 
ganized system  of  distribution  and  collection  the  in- 

ventory of  tool  stocks  carried  may  be  greatly  reduced, 
expenditures  for  new  tools  curtailed,  and  those  in  use 
in  the  shops  kept  more  constantly  in  active  service. 

The  subject  of  lubrication  both  of  machine  tools  and 

of  cutting  tools  affords  opportunity  for  valuable  reduc- 
tion in  the  operating  expense  of  the  shop.  With  modern 

storage  equipment  and  modern  facilities  for  distribution 

to  the  shops,  also  proper  feed  pipes  and  oilers  for  regu- 
lating the  supply  to  tools,  a  material  saving  in  consump- 

tion of  oils  and  cutting  compounds  can  be  made.  Selec- 
tion of  oils  is  most  important,  and  this  should  always 

be  made  with  a  view  of  reducing  friction  load  on  bear- 
ing surfaces  and  of  keeping  tools  properly  cooled  and 

lubricated  during  the  process  of  cutting,  and  not  pri- 
marily in  reference  to  cost.  Valuable  work  has  been 

done  in  recent  years  in  the  substitution  of  mineral  oils 
and  mineral  lard  oils  for  pure  lard  oil  in  a  variety  of 
processes  where  formerly  pure  lard  oil  was  felt  to  be 
necessary.  In  fact,  a  heavy-body  mineral  oil  of  correct 
specifications  will  do  the  greater  percentage  of  jobs  com- 

monly done  with  lard  oil  without  any  material  increase 
in  consumption,  and  with  greatly  reduced  cost.  A  high- 
grade  light-body  mineral  oil  will  also  do  many  processes, 
such  as  turret-lathe  work,  milling  high-carbon  steels,  etc. 
Soluble  cutting  compounds  also  have  their  place  in 
machine-shop  practice,  and  their  use  in  a  great  variety 
of  processes,  such  as  drilling  and  milling,  plain  lathe 
work,  cold  cutting,  etc.,  results  in  a  greater  economy 
than  can  be  secured  with  oil.  Attenticm  needs  to  be 
given  to  the  handling  and  distribution  of  oils  in  order 
to  avoid  waste.  Machine  tools  should  be  equipped  with 
proper  tanks,  drip  pans,  and  aprons,  in  order  that  noth- 

ing may  be  lost.  Reclaiming  oil  from  production  parts 
and  from  chips  and  turnings  is  a  part  of  the  salvage 

work  of  every  up-to-date  factory  and  need  not  be  en- 
larged upon  here. 

We  hear  much  talk  these  days  on  the  subject  of  re- 
ducing inventory,  and  it  is  essential  that  the  work  be 

carried  forward  intelligently  and  earnestly  in  order  to 
put  industry  on  its  feet.  The  present  is  the  time  to 
make  thorough  investigation  of  every  department  and 
storage  space,  and  to  gather  up  all  surplus  or  idle 
materials  and  effort  made  to  put  them  into  service,  or 
otherwise  dispose  of  them  to  advantage.  Analysis  must 
be  made  of  the  methods  of  handling  and  distributing 
materials  in  order  to  establish  improved  systems,  reduce 
labor,  and  avoid  delay  or  damage.  Special  attention 
should  be  given  to  cutting  raw  materials  to  required 
dimension  or  multiples  of  required  dimension  in  order 
to  save  waste ;  and  to  the  salvaging  of  all  left-over  pieces 
and  parts  for  further  use  in  some  portion  of  the  factory, 
wherever  practicable.  For  this  purpose  the  central 
storehouse  should  act  as  a  clearing  house,  and  thus  aid 
in  the  general  work  of  salvaging. 

The  human  element  enters  into  salvage  work,  as  into 
all  other  industrial  operations.  If  we  can  get  depart- 

ment heads,  and  employees  as  well,  interested  in  saving 
everything  of  inherent  value,  we  will  perform  a  valuable 
service  in  helping  to  re-establish  industry  on  a  firm 
and  stable  basis.  Not  only  industrial  managers,  but  the 
public  as  well,  are  more  and  more  becoming  interested 
in  this  most  vital  of  human  problems.  One  of  our  big 
industries  salvages  annually,  in  normal  times,  more  than 
eighty  million  pounds  of  factory  wastes.  The  railroads 
also  have  caught  the  spirit  of  thrift  and  are  establishing 
new  practices  which  are  showing  greatly  improved  com- 
ditions  as  regards  operating  expense.  The  country  at 
large  in  a  recent  year  saved  scrap,  consisting  of  several 
items — metals,  paper,  rags,  wool  waste,  cotton  fabrics, 
etc. — aggregating  more  than  one  and  a  half  billions  of 
dollars. 

In  the  years  immediately  before  us,  industry  will  be 
called  upon  to  bear  a  large  portion  of  the  burden  in  the 
vast  and  arduous  work  of  reconstruction.  As  engineers 
and  managers  we  need,  therefore,  to  be  strongly  imbued 
with  the  vital  principles  of  economy  and  thrift,  and  with 
the  importance  of  greatly  increased  effort  along  the  lines 
of  salvage  work.  The  question  of  profit  must  not  always 
be  a  deciding  factor,  but  we  must  conduct  our  operations 
with  a  broader  view  of  saving  everything  which  may  be 
of  value  to  others  in  the  production  of  raw  materials  or 
finished  fabrics,  whether  we  gain  immediate,  direct 
profit  or  not.  The  manufacture  and  supply  of  raw  mate- 

rials depends  so  often  upon  the  supply  of  various  kinds 
of  scrap  and  waste  that  it  is  most  essential  we  give 

consideration  to  the  country's  needs  as  a  whole  and  do 
not  limit  our  efforts  at  salvage  work  to  our  own  desire 
for  immediate  profit.  Indirectly  we  shall  receive  benefit 
through  reduced  cost  of  the  raw  stocks  we  purchase  for 
our  own  manufacturing  purposes  because  of  the  abun- 

dance of  original  materials  which  we  have  helped  to 
create. 

No  appeal  to  the  manufacturer  to  save  the  waste 
products  of  industry  can  be  made  too  forcible  or  too 
strong,  nor  can  we  lay  too  much  emphasis  upon  the 
necessity  for  every  individual  joining  earnestly  with  us 
in  this  great  work  of  universal  benefit  to  the  country  at 
large.  Every  pound  of  junk  saved  at  our  homes  and 
turned  over  to  the  junk  dealer  in  the  end  reaches  the 
great  melting  pot,  and  finally  the  marts  of  trade,  in  the 
form  of  raw  materials  to  be  of  definite  value  to  some 
one;  and  that  one,  incidentally,  may  be  any  one  of  us 
here  engaged  in  the  profitable  manufacture  of  fabrics 
which  serve  a  public  need.  The  nations  of  Europe, 
through  the  very  exigencies  of  the  war,  were  forced  to 
carry  on  the  work  of  salvaging  to  its  greatest  limit  in 
order  to  sustain  the  people  at  home  and  the  armies  in 
the  field;  and  now,  during  the  period  of  reconstruction, 
they  appear  to  have  doubled  their  effort  and  to  have 
gone  beyond  this  limit  in  the  struggle  to  rebuild  gov- 

ernment and  business  and  industry  on  a  stable  and 
enduring  basis.  We  in  America  are  gradually  becoming 
more  and  more  aroused  to  this  big  problem  in  our  pub- 

lic and  private  life.  We  have  been  given  to  waste  and 
extravagance  in  the  past,  but  we  arfe  gradually  awaken- 

ing to  the  fact  that  it  is  not  so  important  what  we  have 
or  what  we  produce  as  what  we  are  able  to  save  and 
reclaim  from  all  the  various  processes  of  production. 
What  we  need  to  learn  as  a  nation  and  as  individuals 
is  the  vital  importance  of  practicing  the  simple  precepts 
of  economy  and  thrift  and  of  guiding  all  our  actions 
both  in  business  and  private  life  to  that  essential  end. 
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energy,  and  the  devoting  of  all  our  effort  to  the  highest 
purposes  and  the  highest  aims.  Profitable  manufactur- 

ing requires  that  we  build  up  our  organizations  both  in 
offices  and  in  the  factory  with  a  view  of  concentrating 

We  need  to  learn  to  save  everything  of  inherent  value, 
and  in  doing  this  we  ourselves  shall  derive  a  benefit  in 
the  general  public  good. 

We  ought  to  have  a  permanent  reclamation  service, 
fostered  and  maintained  by  our 
National  Government  as  other 

public     services     are     fostered 

and  maintained.    Through  this 
office  practical  appeal  could  be 
made     to     the     governors     of 
states,   through   the   governors 
of  states   to   mayors   of   cities 
and  presidents  of  villages,  and 
through    these    latter    to    the 

•    heads  of  boards  of  trade  and 

to    public-spirited    citizens,    to 
co-operate  in  the  great  work  of 
saving     the     nation's     waste. 
Through  this  channel  also  could 
be    disseminated    much    useful 
knowledge   and   instruction   re- 

lating to  the  work  of  reclama- 
tion, which  would  thus  reach  in 

a    helpful    way    not    only    the 
populous  industrial  centers  but 

the  outlying  districts   as  well, 
and  by  this  means  bring  about 
a  widespread,  concerted  action 

for  the  public  good.     No   one 
may  attempt  to  predict  the  full 
extent  of  the  value  or  the  ag- 

gregate return  of  such  a  move- 
ment  to   the  Government   and 

country  at  large. 

Still  another   phase  of  salv- 
age   work    which     is    distinct 

and    apart    from    the    field    of        a  tool  room  made  light  and  clean  by  painting  the  machines  white salvaging     metal     scrap     and 

other   factory   wastes,    is   the   saving   of   time   and    of      directive  effort,  eliminating  duplication  of  orders  and 
human   effort,    the   harboring   of   mental    and   physical      instructions,  establishing  unity  of  purpose,  system  in method  of  procedure,   and   co- 

operative   effort    on    the    part 

of  all  employees,  whether  serv- 
ing   in    official    capacities    or 

in    the    lower    grades    of    me- 
chanical   and     physical     labor. 

It    is   essential    that   we   or- 
ganize departmental   forces   in 

such    manner    as    will    secure 

systematic    control    of   all    the 

functions    of    labor    and    con- 
sumption of  materials,  and  the 

keeping  of  manufacturing  ex- 
penses within  the  budget  pro- 

vided for  conducting  shop  and 
office    work.      We    must    build 

our  organizations  with  a  view 

of  attaining  the  highest  stand- 

ards  possible,   in   order  to   re- 
establish business  on  the  high 

plane    of    influence    which    it 
must    always    occupy    in    the 

successful  upbuilding  and  sup- 
port   of   our    Government   and 

A  big  machine  WA.S  improved  in  appearance  and  lighting  was  nation,   and   in   the   permanent 
increased  by  the  use  op  white  paint  establishment    of    the    normal 

The  two  inu.strations  on  this  page  show  the  use  of  white  paint  under  widely  different  conditions    pursuits  of  industry  and  peace. 
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How  to  Lower  Coal  Costs 
The  Importance  of  Proper  Selection,  Buying  and  Tests — Getting  the  Most  Out  of  the 

Dollars  Paid  for  Coal — A  Few  Notes  from  History  to  Aid  the  Coal  Users 

By  C.  E.  LESHER 
Editor,   Coal  Age 

IT  IS  HARDLY  necessary  to  say  that  when  one  buys 
coal  he  buys  heat,  but  pays  for  coal,  service  and 
transportation.  There  are  almost  as  many  different 

kinds  of  coal  as  there  are  coal  mines,  and  of  the  service 
that  follows  the  coal  from  the  mine  to  factory  siding 
there  is  infinite  degree  and  variety.  Even  freight  rates 

vary,  for  the  rate  structure  on  coal  is  a  wondrous  crea- 
tion with  many  quirks  and  turns. 

So,  to  get  the  most  out  of  coal  costs  the  buyer  must 

take  into  account  quality  of  coal,  preparation  (the  free- 
dom of  the  coal  from  impurities),  dependability  of  sup- 

ply and  freight  rate,  for  it  is  delivered  cost  that  goes  on 
the  balance  sheet. 

Selecting  the  proper  coal  for  each  boiler  plant  may 
be  left  to  the  hit-or-miss  judgment  of  the  boiler  room 
foremen  or  the  firemen,  but  the  best  practice  today  is  to 
depend  on  tests  by  combustion  engineers.  The  problem 
is  not  simple  because  the  variable  factors  are  numerous. 
Possibly  the  first  consideration  is  the  absolute  limiting 
factor  of  fusing  point  of  ash,  which  in  turn  depends  on 
percentage  of  ash  and  of  sulphur  in  the  coal  as  received. 
If  a  low  grade  coal  can  be  used,  the  field  from  which  to 
select  is  much  broader  than  where,  because  of  furnace 
conditions  and  load  factors,  nothing  but  high-grade  fuel 
can  be  satisfactory. 

For  each  plant  can  be  determined  the  limits  of  ash, 
sulphur,  and  volatile  within  which  coal  suitable  for  use 
must  fall.  The  next  step  is  buying  such  a  coal  most 
advantageously.  It  may  have  been  ascertained,  for  in- 

stance, that  in  a  particular  plant  the  load  can  be  carried 
with  a  coal  having  as  much  as  14  per  cent  ash,  so  long 
as  the  sulphur  does  not  exceed  2.0  per  cent  and  the  heat 
value  is  not  less  than  12,800  B.t.u.  The  buyer  may  then 
advertise  for  bids  or  he  may  put  his  requirements  in 
the  hands  of  one  or  more  wholesalers  with  instructions 
to  find  the  right  coal  and  submit  bids. 

If  some  one  in  the  company  has  sufficient  knowledge 
of  coals  to  select  from  the  bids  the  best  value,  which 
may  not  be  the  lowest  bid  in  dollars  per  ton,  the  problem 
is  solved.  More  often,  however,  this  is  a  task  of  no 
mean  proportions  and  many  consumers  call  for  car-load 
samples  for  test  purposes.  Coal  companies  welcome  this 
kind  of  test,  for  each  knows  that  if  his  coal  proa'es  the 
best  for  that  plant,  he  will  secure  a  good  customer. 

Careful  boiler  tests  should  be  made  on  each  kind  of 
coal ;  the  kind  of  test  that  tells  the  value  of  the  coal  in 
terms  of  steam,  figured  to  delivered  cost.  For  those  not 
equipped  to  do  this  sort  of  work,  there  are  many  engi- 

neering laboratories  that  make  a  business  of  conducting 
tests  and  rendering  impartial  advice.  The  more  pro- 

gressive coal  selling  companies  have  combustion  engi- 

neers who  not  only  represent  them  at  such  times  but 
who  make  it  their  business  to  see  that  their  customers 
are  getting  the  most  out  of  the  coal  furnished. 

Getting  the  best  coal  for  a  given  plant  is  not  the 
hardest  task.  Competent  tests  by  competent  engineers 
can  determine  this.  But  a  mistake  in  buying  at  the 
wrong  time  can  undo  the  best  work  of  the  technical  man. 
Business  judgment  of  the  highest  order  is  called  for  in 
buying  coal  at  the  right  time.  In  the  last  five  years  this 
country  has  collectively  gone  on  one  coal  buying  spree 
after  another. 

The  point  is  well  illuminated  by  a  few  notes  from 
history.  On  April  1,  1916,  stocks  of  bituminous  coal  in 
the  United  States  were  50,000,000  net  tons,  sufficient  on 

the  average  for  five  weeks'  consumption.  Anticipating 
a  strike  of  coal  miners  on  April  1  that  year,  consumers 
had  anticipated  their  needs  by  about  12,000,000  tons  in 
the  first  three  months  of  the  year.  The  strike  did  not 
materialize  and  buyers  forgot  to  look  at  their  coal  piles 
until  late  in  the  fall,  after  April  1,  having  ceased  to  buy 
even  for  current  consumption  and  having  drawn  on  their 
storage  for  23,000,000  tons,  or  nearly  half  the  total.  All 
during  the  summer  and  early  fall  of  1916  the  mines  were 
running  on  short  time  because  they  could  get  no  orders. 

As  a  penalty  for  this  short-sighted  policy  the  coal  buy- 
ers paid  heavily.  The  spot  or  open  market  price  of  soft 

coal  doubled  from  April  to  June,  1917,  and  was  only 
stopped  by  the  action  of  the  coal  operators  themselves 
in  June,  1917,  after  we  entered  the  war. 

The  story  was  repeated  again  in  1919  and  1920.  With 
63,000,000  tons  of  stocks  in  their  bins  on  Nov.  11.  1918, 
consumers  ceased  the  purchase  of  coal,  apparently  think- 

ing that  what  they  had  would  last  forever.  From  that 
figure  they  allowed  stock  piles  to  diminish  by  40,000,000 
tons,  or  to  23,000,000  tons  by  the  first  of  July,  1920. 

By  the  time  the  miners'  strike  was  settled,  stocks  in  the 
hands  of  consumers  were  down  to  about  18,000,000  tons. 

When  the  majority  go  wrong  in  their  judgment,  con- 
ditions are  imposed  that  the  lone  individual  cannot  meet. 

But  it  is  not  always  that  good  judgment  in  buying  coal 
does  not  carry  its  reward  in  both  better  coal  and  cheaper 
coal.  In  the  early  months  of  1921,  the  buyer  of  coal  for 
industry  was  called  on  to  decide  whether  to  contract  for 

a  year's  supply,  or  buy  currently  to  fill  his  requirements. 
Prices  on  forward  delivery  were  higher  by  at  least  a 
dollar  a  ton  than  the  spot  market.  He  who  elected  the 

spot  mai'ket  is  money  ahead  of  him  who  contracted. 
Thus  we  conclude  that  getting  the  most  out  of  the 

dollars  paid  for  coal  means  buying  the  right  coal  at  the 
right  time,  and  calls  for  a  combination  of  engineering 
knowledge  and  business  judgment  in  a  large  degree. 
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Supervising  the  Power  Plant 
The  Relative  Importance  of  Power  Cost  Has  Increased — Adequate  Records  Are  Necessary 

in  Proper  Power  Supervision — ^Where  To  Look  for  Waste 
By  a.  D.  BLAKE 

Managing  Editor,  Potoer 

THE  extent  to  which  the  item  of  power  enters  into 
the  cost  of  the  manufactured  product  varies  with 
the  character  of  the  product,  but,  in  general,  it  is 

small  compared  with  that  of  raw  material  and  labor. 
When  fuel  was  cheap  and  business  brisk,  a  reduction  in 
cost  of  power,  relatively  speaking,  was  not  such  a  big 
factor — often  considered  as  not  sufficient  to  warrant  the 

management's  giving  more  than  cursory  attention  to  it. 
Even  in  the  period  following  the  war  when  fuel  went 
soaring,  just  as  long  as  business  was  good  and  when  the 
manufacturer  received  high  prices  for  his  product,  it 
mattered  little  to  him  if  the  power  cost  did  rise,  as  it 
could  be  tacked  on  to  the  selling  price  and  passed  along 
to  the  consumer.  But  with  the  readjustment  of  busi- 

ness, the  falling  off  of  sales  and  keener  competition,  it 
became  necessary  to  carefully  scrutinize  every  item  en- 

tering into  the  cost  of  manufacture,  to  discover  where 
possible  savings  might  be  effected.  It  became  necessary 
to  do  business  on  a  smaller  margin  of  profit  and  any 
saving  in  the  power  cost  became  relatively  larger. 

Raw  material  in  a  manufactured  article  may  run  from 
40  to  50  per  cent  of  the  production  cost.  In  the  power 
plant,  fuel,  which  is  the  raw  material,  will  run  from 
70  to  80  per  cent  of  the  power  cost;  hence  the  impor- 

tance of  preventing  its  waste.  Manufacturers,  having 
their  own  power  plants,  therefore,  were  brought  to  a 
realization  that  it  is  in  the  boiler  room  that  money  can 
be  saved  or  wasted.  In  this  connection,  the  boiler  plant 
may  be  pictured  as  a  produtcion  department  in  which 
fuel  is  the  raw  material  and  steam  the  manufactured 

product. 

Adequate  Records  Necessary 

The  first  step  toward  better  supervision  is  provision 
for  securing  and  maintaining  adequate  operating  rec- 

ords; the  second,  an  intelligent  use  of  them.  Too 
elaborate  a  system  is  often  as  bad  as  noTie  at  all  and 
the  expense  and  time  consumed  in  keeping  it  defeat  its 
real  purpose.  In  some  large  establishments  considerable 
detail  in  power  plant  accounts  pertaining  to  the  various 
services  may  be  warranted,  but  for  the  average  case  it 
is  necessary  principally  to  know  at  all  times  the  evapora- 

tion per  pound  of  fuel,  the  cost  of  producing  a  pound  of 
steam  and  the  cost  of  producing  a  horsepower  or  a  kilo- 

watt-hour at  the  switchboard.  This  entails  the  use  of 
scales  for  weighing  the  fuel,  meters  for  measuring  the 
feed  water,  flow  meters  for  measuring  the  steam  supply 
to  various  departments  where  process  steam  is  em- 

ployed, and  electric  meters  for  determining  the  current 
supplied  to  the  departments.  Labor,  fixed  charges,  main- 

tenance and  supplies  must,  of  course,  be  included,  but 
their  cost  can  readily  be  obtained  from  the  accounting 
department.  It  is  also  well  to  keep  a  card  for  each  piece 
of  power  equipment,  on  which  will  be  noted  its  date  of 
purchase,  cost,  repairs,  apjiroximate  use  factor  and  notes 
on  performance. 

Such  operating  records  will  show  whether  or  not  the 
performance  of  the  power  plant  is  what  might  be  ex- 

pected  for  one  of   its  size   and   operating   conditiofs. 

Comparison  of  records  from  month  to  month  is  also 
useful  when  interpreted  in  the  light  of  load  conditions, 
as  indicating  improvements  or  falling  off  in  efficiency; 
if  these  governing  conditions  be  neglected,  however,  the 
results  may  be  misleading.  On  the  other  hand,  such 
comparisons  may  indicate  where  a  readjustment  can  be 
made  in  the  shop  load  to  raise  the  load  factor  or  permit 
more  economical  handling  of  the  power  plant  units  so 
that  each  may  be  operated  at  its  most  efficient  capacity 
during  as  much  of  the  time  as  possible. 

But  this  is  not  all.  The  operating  force,  if  it  is  to 
be  held  responsible  for  results,  must  be  provided  with 
such  instruments  as  will  enable  it  to  detect  losses  in  the 
boiler  plant  and  engine  room.  Among  such  instruments 
may  be  mentioned  the  CO,  recorder,  thermometer,  draft 
gage  and  steam-engine  indicator.  Only  such  instru- 

ments and  meters  as  are  necessary  for  determining  the 
cost  of  power  or  that  will  improve  the  operation  of  the 
plant  should  be  procured,  and  the  management  should 
insist,  after  having  purchased  them,  that  they  are  made 
full  use  of.  Too  often  such  intsruments  are  found  poked 
away  in  dark  corners  or  on  dust-laden  shelves.  The 
fault  in  such  cases  can  usually  be  traced  to  lack  of 
understanding  of  their  working  by  the  operating  force 
or  to  failure  on  the  part  of  the  management  to  insist  on 
their  use  and  to  give  the  records  proper  attention. 

Where  to  Look  for  Waste 

Prolific  sources  of  waste  in  the  power  plant  are  im- 
proper firing  methods  leading  to  low  C0„  in  the  flue 

gases,  too  much  excess  air,  boiler  settings  not  in  good 
condition,  dirty  boilers,  steam  traps  that  are  not  piped 
back  to  the  hotwell  or  are  out  of  order,  feed  water  too 
cold  and  engines  improperly  adjusted.  Money  invested 
in  pipe  covering  is  well  spent.  In  many  plants  it  is 
possible  by  slight  alteration  of  the  equipment  to  employ 
exhaust  steam  in  processes  where  live  steam  is  now 
being  used.  Back  of  all,  however,  is  the  importance  of 
securing  the  fuel  best  adapted  to  the  boiler  room  condi- 

tions. This  can  be  determined  only  after  carefully 
noting  the  evaporation,  the  cost  of  handling  ash,  furnace 
repairs,  etc.,  and  striking  a  balance  with  the  price  of  the 
fuel. 

Establishments  whose  power  plants  have  been  defi- 
nitely designed  to  meet  present  manufacturing  require- 
ments will  find  it  comparatively  easy  to  keep  a  proper 

check  on  the  operation.  Many,  however,  are  not  so 
fortunate.  Their  business  has  expanded  and  necessi- 

tated extension  of  the  power  plant  from  time  to  time, 
such  additions  often  being  made  through  expediency 

without  regard  to  the  general  plan  of  the  original  lay- 
out. The  result  is  a  rather  miscellaneous  collection  of 

equipment,  a  complication  of  piping  and  inadequate 
facilities  for  arriving  at  operating  results.  Such  a  plant 
affords  a  splendid  opportunity  for  the  engineer  to  make 
a  showing  if  he  be  competent  to  locate  conditions  lead- 

ing to  waste  and  to  point  out  where  improvements  can 
be  made.  However,  it  is  always  well  for  the  manage- 

ment   to    be    sufficiently    conversant    with   the    possible 
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sources  of  waste  so  that  it  can  intelligently  check  the 
efforts  and  recommendations  of  the  engineer.  If  the 
latter  requests  additional  instruments  or  apparatus  or  a 
change  in  layout  he  should  always  be  prepared  to  show 
that  the  savings  effected  will  pay  a  return  upon  the 
money  invested  in  the  apparatus. 

Moreover,  should  the  question  arise  as  to  the  advis- 
ability of  changing  over  to  central-station  service  a 

complete  system  of  operating  records  will  obviate  or 
combat  assumptions  and  assist  the  management  in  arriv- 

ing at  an  intelligent  decision. 
A  word  in  regard  to  the  engineer  and  the  operating 

force  is  pertinent.    Best  results  are  invariably  obtained 

when  the  management  is  prepared  to  take  the  engineer 
into  its  confidence,  to  lend  an  attentive  ear  to  his  recom- 

mendations and  to  be  prepared  to  enter  into  a  sympa- 
thetic discussion  of  his  problems,  at  the  same  time 

insisting  that  his  propositions  be  presented  in  a  logical 
business  form  and  on  the  basis  of  dollars  saved.  More- 

over, there  should  be  established  among  the  members  of 
the  operating  force  a  feeling  of  responsibility  and  a 
spirit  of  loyalty  to  the  business.  Make  them  feel  that 
they  are  an  integral  part  of  the  manufacturing  organi- 

zation just  as  are  the  employees  of  any  other  department 
and  not  merely  tolerated  as  an  adjunct  to  the  establish- 

ment.   The  effort  will  bring  a  handsome  return. 

Proper  Maintenance  of  Electrical  Equipment 
Saves  Cost  of  Shutdown  and  Repair 

Organization  of  Maintenance  Force  with  Details  of  Methods  Used  to  Forestall  and  Locate 
Trouble  and  Schedules  for  Inspections 

By  E.  H.  HUBERT 
Assistant   Editor,   Electrical   World 

MANAGEMENTS  are  coining  to  realize  that  it 
is  more  economical  to  forestall  trouble  in  elec- 

trical equipment  than  to  suffer  the  expense  of 
interruptions  and  repairs.  However,  in  organizing  an 
inspection  and  maintenance  department  a  proper  balance 
between  possible  good  and  the  expense  of  running  the 
system  must  be  obtained.  The  two  organization  charts 
shown  herewith  illustrate  respectively  a  small,  simple 
system  and  a  large  complicated  one,  both  of  which  have 
proved  successful.  An  idea  of  the  organization  neces- 

sary for  any  plant  may  be  judged  by  comparison  with 
these  two  examples.  The  smaller  organization  is  for  a 
factory  with  2,200  hp.  in  1,500  motors  ranging  in  size 
from  i  to  225  hp.  These  are  220-volt,  60-cycle  motors 
working  eight  hours  per  day  six  days  a  week. 

The  larger  organization  is  for  a  plant  working  24 
hours  a  day,  except  Sunday,  and  having  500  power 
motors  aggregating  9,000  hp.  not  including  numerous 
smaller  motors  for  portable  tools,  desk  fans,  etc.  This 
is  a  system  described  by  C.  A.  Cowdery,  electrical 
engineer  of  a  large  New  England  plant,  in  ELECTRICAL 
World.  In  this  system  each  branch  of  the  organization 
is  in  charge  of  a  foreman  or  leader  to  whom  the  men 
report,  and  the  leader  in  turn  reports  to  the  general 
foreman  on  important  matters,  or  for  advice. 

Duties  of   Different  Inspection 
AND  Repair  Crews 

Motor  inspection  and  repair  includes  inspecting, 
repairing,  oiling  and  cleaning  all  motors  and  starting 
apparatus  in  the  main  buildings,  ?xcept  the  for^'e  shop 
and  exclusive  of  some  synchronous  motors  which  will 
be  dealt  with  later.  Certain  men  were  assigned  to 
inspect  the  motors  in  one  section  of  the  factory.  When- 

ever a  motor  was  taken  down  it  was  thoroughly 
inspected  and  cleaned  and,  if  necessary,  the  coils  were 
varnished  and  the  motor  was  baked. 

In  any  plant,  the  inspection  of  motor  equipment  should 
include  observation  of  the  following  points  suggested 
by  Sidney  Fisher  of  the  Bridgeport  Brass  Co.:  (1)  On 
the  motor;  oil  supply,  freedom  of  oil  rings,  gaging  of 
air    gap,    main-drive    belt    tension,    slip-ring    surface. 

speed,  frame  and  bearing  temperature;  (2)  on  the  con- 
trol apparatus;  condition  of  make-and-break  switches, 

condition  of  overload  release  on  compensator,  compen- 
sator contacts  particularly  on  the  running  side,  inspec- 

tion of  overload  relays  (timing,  damping  etc.),  oil 
supply  in  compensator,  temperature  of  compensator  and 
no-voltage  release  coil,  operation  of  no-voltage  release. 

A  logical  method  of  procedure  to  determine  the  cause 
of  motor  breakdown  is  as  follows : 

Test  Temperatttre  or  Motor  by  Hand 

(1)  If  temperature  of  frame  including  bearing  is  uniform, 
examine  fuses  or  relays  :  replace  blown  fuses  and  examine  relay 
timing  adjustment  and  damping  de\ice. 

Start  Motor  and  Stand  Bt 
(2)  If  temperature  of  bearing  is  abnormal  look  in  oil  chamber. 

If  full  of  oil  examine  ring  to  see  if  it  revolves  freely.  Reset 

relays  or  replace  blown  fuses.  Jerk  starting  lever  and  obser\'e motor  shaft  and  chain  or  belt.  If  there  is  no  motion  the  bearing 
is  seized.     Put  in  spare  motor. 

(3)  If  temperature  of  frame  is  uniform  but  abnormal,  replace 
blown  fuses  or  reset  relays  and  start  motor.  Take  speed.  If 
speed  is  less  than  full-load  speed,  motor  is  overloaded.  Inquire 
of  floor  foreman  and  look  for  seized  shaft  bearing.  If  either  is 
the  cause  notify  chief  electrician  immediately.  Overheating  of  a 
three-phase  motor  may  be  caused  by  running  single-phase.  There- 

fore compensator  contacts  on  running  side  should  be  examined 
and  repaired  if  necessary. 

The  department  in  the  large  organization  referred  to 

called  "general  and  lighting"  was  responsible  for  inspec- 
tion and  maintenance  of  the  entire  lighting  system.  The 

maintenance  of  lighting  circuits,  replacement  of  lamps, 
fuses,  etc.,  during  the  day  was  carried  on  by  a  group  of 
men  who  also  served  as  helpers  to  other  departments, 

repairing  miscellaneous  equipment  such  as  lighting  fix- 
tures, extension  cords,  renewable  fuses,  sockets,  etc. 

The  seven-day  men  in  this  group  were  used  on  apparatus 
which  required  a  stand-still  inspection  on  Sunday.  This 
plan  of  course  would  not  be  necessary  if  such  inspection 
could  be  done  by  night  shifts. 

The  night  men  did  no  permanent  repair  work  except 
the  replacement  of  lamps  and  fuses.  One  man  of  each 
shift  stayed  at  headquarters  to  answer  calls  while  the 
other  men  were  on  inspection  trips,  battery  charging, 
changing  time  recorders  and  turning  on  or  off  stairway, 
exit  and  yard  lights,  as  per  schedule.  If  serious  trouble 
developed  the  qualified  day  men  were  sent  for.  Three 
seven-day  men  were  responsible  for  the  inspection  and 
maintenance  of  lighting  and  power  equipment   in   the 
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forge  shops.  The  synchronous  motors  driving  exhaust 

fans  required  careful  inspection  as  they  "Were  installed 
on  the  roof  and  vibrated  excessively.  These  were 
patrolled  during  each  shift.  Between  inspections  all 
the  men  attended  to  cleaning  motor  houses,  repairs  and 
clerical  work. 

The  lamps  were  all  cleaned  on  schedule.  Those  in  par- 
ticularly bad  locations,  such  as  those  used  for  certain 

woodworking  operations,  were  cleaned  daily,  while  those 
in  other  places  were  cleaned  every  two  weeks. 

The  elevator  upkeep  was  done  by  one  man  and  an 
oiler.  Cables,  contactors,  brakes,  drums,  and  hydraulic 
gates  were  maintained  and  pits  and  cars  were  kept  clean. 
Written  reports  were  made  on  most  of  the  parts  twice  a 
week  and  on  other  parts  once  a  month. 

Twenty-one  battery-type  trucks  were  inspected  and 
maintained  as  to  batteries,  motor  controllers  and  bells, 
motor-generator  sets  and  charging  panels.  Numerous 
small  motors  such  as  those  used  on  tabulating  machines, 
adding  machines,  desk  fans  and  other  miscellaneous 
equipment  of  this  character  were  regularly  inspected, 
oiled  and  cleaned.  Card  records  of  this  apparatus  were 
kept. 

Telephones,  fire  alarms,  buzzers,  time  system,  and 
other  low-tension  equipment  were  cared  for  by  five  men. 

other  copy  given  to  the  proper  man  for  attending  to  the 
trouble. 

At  the  maintenance  headquarters  was  kept  a  record 
of  the  location  of  every  piece  of  apparatus  with  the 
nameplate  data  and  other  descriptive  matter  which 
would  help  in  identification  and  in  ordering  new  parts. 

A  card  record  used  in  one  plant  contains  the  following 
data  for  each  motor:  Number  of  motor,  department, 
motor  driving  horsepower,  make,  type,  serial  number, 
revolutions,  phases,  voltage,  diameter  of  pulley,  face  of 
pulley,  size  of  key,  diameter  of  shaft,  length  of  shaft, 
size  of  fuses,  type  of  fuses,  size  and  number  of  brushes. 
The  cards  are  arranged  according  to  departments. 
Another  set  of  cards  was  filed  according  to  the  motor 
number.  Some  systems  include  even  more  complete 
data,  as  for  instance  the  kind  of  coils,  the  type  and  size 
of  control  apparatus,  etc. 

Frequency  of  Inspection 

The  frequency  of  inspection  varies  with  the  class  of 

apparatus,  its  use,  importance,  location  and  certain  con- 
structive features.  With  the  small  maintenance  system 

first  mentioned  the  motors,  averaging  five  years  old,  are 
inspected  twice  a  week  with  certain  exceptions.  Some 
synchronous    machines    driving    air    compressors    are 
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MAINTENANCE  ORGANIZATIONS  WHICH  HAVE  PROVED  SUCCESSFUL  IN  TWO  WIDELY  DIFFERENT  PLANTS 

Left — A  six-man  crew  for  a  plant  worklng^  eight  hours  per  day  and  liavlng  2,200  hp.  in   1,.500  motors.     Right — A  large  organiza- 
tion  for   a  plant   worlcing  twenty-four   hours   a   day   and   having  500  power  motors  aggi-egating  9,000  hp. 

The  factory  had  a  300-line  automatic  set.  This  crew  did 
installation  work  which  would  not  be  required  where  a 
permanent  system  was  already  working. 

A  division  made  regular  inspection  of  transformer 
houses  and  high-tension  duct  systems.  Semi-weekly 
reports  were  turned  in  as  to  the  conditions  of  houses 
and  apparatus. 

Testing  is  necessary  because  of  variable  loads  on 
motors,  feeders,  etc.  Moreover  all  instruments  must  be 
checked  periodically.  The  organization  shown  also  spent 
much  of  its  time  checking  pyrometer  instruments  which 
are  not  found  in  many  industrial  plants. 

The  construction  crew  installed  all  new  apparatus 
requiring  wiring  and  piping  or  change  of  location  of 
any  equipment.  The  organization  was  especially  large 
because  the  factory  was  new  and  frequent  changes  were 
necessary.  As  the  average  maintenance  man  does  not 
qualify  as  a  wireman  who  can  do  pipe  fitting  econom- 

ically, regular  wiremen  were  employed. 
The  engineer  or  general  foreman  was  notified  as  soon 

as  any  trouble  occured,  such  as  motor  shut-down,  over- 
heating of  apparatus  or  any  other  trouble  out  of  the 

ordinary,  after  which  he  immediately  endeavored  to  find 
the  cause.  When  trouble  was  reported  a  record  was 
made  at  the  office,  one  copy  of  which  was  kept  and  the 

inspected  only  once  a  week  while  some  important  blower 
motors  running  at  3,600  r.p.m.  are  looked  at  four  times daily. 

In  the  large  factory  mentioned  operating  24-hours  per 
day  motors  in  operation  are  checked  daily  as  to  the  fol- 

lowing conditions:  Bearings  and  frame  temperatures, 
oil  level,  connections,  condition  of  drive,  cleanliness  and 
excessive  vibration.  Those  in  dirty  places  such  as  forge 
shops  are  cleaned  by  use  of  compressed  air  every  week, 
while  those  in  better  locations  are  cleaned  once  a  month. 
At  this  time  the  motor  is  not  operating  and  the  air  gap 
is  gaged  to  determine  the  condition  of  the  bearings.  If 

low,  they  are  replaced.  Once  every  month  the  com- 
pensators are  examined  as  to  condition  of  contacts, 

height  of  oil  and  loose  connections.  Overload  relays  are 
inspected  at  this  time  as  to  proper  setting  and  proper 
oil  level.  On  the  Monday  following  this  inspection  the 
no-voltage  release  coils  are  tested  by  lifting  the  relay 
plunger  while  holding  the  handle  of  the  compensator 
so  that  it  will  not  shut  down  the  motors.  All  section 

circuit  breakers  are  inspected  monthly  regarding  trip- 
ping mechanism  and  condition  of  contacts.  Safety 

switches  are  inspected  each  month.  Meters  in  the 
powerhouse  are  tested  every  four  months  and  less 
important  meters  around  the  plant  at  longer  intervals. 
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Campaigning  for  Economy  in  Tool 
Consumption 

A  Scheme  that  Could  Be  Followed  to  Advantage  in  Many  Shops — Education  in 
Care  of  Tools  Aided  by  Bulletins  and  Illustrated  Posters 

By  ray  ANGOVE 

ARE  the  workmen  economical  in  the  use  of  tools? 
X\  Do  they  use  tools  efficiently  and  carefully,  getting 

A.  Jl  maximum  production  with  a  minimum  of  tool 
breakage?  Do  they  know  how  to  use  tools  and  how 
to  take  care  of  them?  Do  they  return  them  to  the 
toolcribs  or  do  they  keep  them  lying  in  the  drawers  of 
the  workbenches  indefinitely?  If  they  do  return  them, 
are  they  returned  in  good  condition? 

These  and  many  other  questions  were  discussed  at  a 
meeting  of  the  employees  welfare  committee  of  a  large 
mid-western  electrical  industry  at  its  regular  monthly 
meeting,  held  on  Sept.  5,  1921. 

When  the  discussion  was  opened  the  majority  were  of 
the  opinion  that  little  could  be  done  in  saving  tools; 
that  the  workmen  in  the  factory  were  of  a  higher  than 

average  intelligence,  and  that  it  would  be  nearly  impos- 
sible to  make  any  improvement  along  this  line. 

Bit  by  bit,  however,  facts  came  to  light  which  proved 
to  the  satisfaction  of  the  entire  committee  that  the  loss 
occasioned  by  the  misuse  and  breakage  of  tools  was  not 
a  necessary  loss  and  that  a  substantial  saving  could  be 
made.  Accordingly,  it  was  decided  to  stage  a  campaign 

for  the  "Better  and  More  Efficient  Use  of  Tools"  and  a 
committee  was  appointed,  whose  duty  it  was  to  spread 

the  gospel  and  put  the  campaign  across.  This  commit- 
tee was  cautioned  to  keep  a  careful  record  of  all  visible 

results  and  report  to  the  present  committee  at  intervals. 
The  campaign,  it  was  decided,  was  to  run  from  the  fif- 

teenth of  September  until  the  same  date  in  October. 
A  few  words  regarding  the  committee  that  undertook 

this  work  will  give  a  clearer  idea  of  the  campaign.  The 
committee  was  composed  of  assistant  shop  foremen,  of- 

fice employees,  the  director  of  safety  and  welfare  and 

the  editor  of  the  employees'  magazine.  The  first  step  of 
the  committee  was  to  come  out  openly  with  an  an- 

nouncement of  its  plans  and  a  statement  showing  just 
where  and  how  it  hoped  to  make  improvements. 

Accordingly  the  following  notice  was  placed  on  the 
bulletin  board  and  while  it  was  intended  merely  as  an 
announcement  of  the  campaign,  created  a  good  deal  of 
interest  and  accomplished  some  good. 

THE  SALVAGE  COMMITTEE  SAYS  YES-. 

Can  the  life  of  the  tools  we  use  in  the  shop  be  pro- 
longed by  proper  use  and  care? 

Can  Mre  prevent  much  or  any  of  the  breakage  of 

tools?   ' 
Can  we  do  better  work  by  using  tools  properly? 

Can  we  eliminate  some  of  the  waste  in  the  use  of 
tools? 

The  Salvage  Committee  says  yes  and  will  tack  up 
some  paper  dollars  on  this  bulletin  board  during 
the  next  month  to  prove  it — keep  your  eyes  on 
the  bulletin  board. 

The  writer  recalls  the  following  conversation  he  over- 
heard between  an  employee  and  a  foreman  a  few  hours 

after  the  notice  had  been  placed  on  the  bulletin  board : 

Employee:  "Give  me  an  order  for  a  three-cornered 

file." 

Foreman:  "Have  you  noticed  that  the  committee  is 
trying  to  make  a  saving  in  the  use  of  tools?  It  has  just 
posted  a  notice  on  the  bulletin  board.  We  must  help  it 
out  if  we  can.  We  drew  several  of  these  files  the  other 
day,  and  I  notice  that  we  are  drawing  them  right  along. 
See  if  you  cannot  look  up  some  of  them  and  keep  them 

where  they  will  not  be  mislaid." The  foreman  was  ready  and  willing  to  help  and  so 
was  the  workman,  for  after  looking  over  the  notice,  he 

gathered  up,  not  one  three-cornered  file  that  had  been 
mislaid,  but  six  of  them,  and  four  were  returned  to  the 
toolcrib. 

The  day  after  the  first  notice  was  up,  the  committee 
received  a  letter  from  the  factory  superintendent  which 
read  as  follows : 
■"Salvage  Committee: 

"I  have  heard  of  the  campaign  you  are  conducting 
for  the  better  and  more  efficient  use  of  tools. 

"Your  idea  is  a  good  one  and  your  reasoning  is  sound. 
"A  saving  in  the  use  of  small  tools  will  result  directly 

in  benefit  to  every  man  and  woman  on  the  plant  payroll. 

"One  who  follows  the  practice  of  saving  in  connection 
with  small  tools  is  certainly  a  workman  to  be  desired. 

"Superintendent." 

This  letter  was  immediately  put  in  bulletin  form  with 

the  heading  in  bold  type,  "The  Superintendent  is  with 
us — Are  You?"  and  pasted  on  the  bulletin  board. 

On  the  following  day,  the  employees'  magazine,  a 
semi-monthly  paper,  was  distributed.  This  paper  ex- 

plained fully  just  what  the  campaign  was  expected  to 
accomplish,  just  how  it  came  to  be  started  and  how  all 
the  employees  could  help. 

It  was  at  this  time  that  the  plant  really  woke  up  to 
the  fact  that  something  unusual  was  going  on.  Foremen 
who  did  not  want  to  be  left  behind  began  telephoning 

to  the  committee  chairman,  employees'  magazine  editor 
and  the  superintendent  for  additional  information.  The 
following  multigraphed  letter  was  immediately  rushed 

out  to  every  foreman  in  the  plant  putting  him  "in  the 
know"  on  the  campaign. 
To  All  Foremen: 

Perhaps  you  have  been  wondering  what  the  salvage 
committee  has  been  trying  to  get  at  with  its  campaign 

for  the  "Better  and  More  Efficient  Use  of  Tools." 
Briefly,  it  is  going  to  run  several  campaigns  each  of 

a  month's  duration,  covering  nearly  every  detail  of  pro- 
duction and  shop  work.  Among  these  campaigns  it 

expects  to  hold  the  following : 
For  the  elimination  of  fire  hazards. 
For  the  elimination  of  material  waste. 



January  5,  1922 Cut  Production  Costs — With  Modern  Equipment 

28 

For  the  elimination  of  accidents,  and  many  other 
campaigns  of  like  nature. 

Perhaps  you  can  suggest  some  more  fields  it  can  cover. 
Knowing  that  every  foreman  will  be  glad  to  help  the 

committee  in  this  work  it  is  going  to  send  you  at  the 
beginning  of  each  campaign,  a  list  of  suggestions  of  the 
ways  you  can  help. 

The  present  campaign  for  the  "Better  and  More  Effi- 
cient Use  of  Tools"  will  close  Oct.  15.  Some  suggestions 

as  to  how  you  may  help  to  get  this  idea  across  are  as 
follows : 

(1)  Have  the  men  clean  up  their  benches  and  bench 
drawers  and  return  the  tools  they  do  not  need  to  the 
toolroom. 

(2)  See  that  the  men  are  not  using  mushroomed 
tools  or  tools  damaged  so  they  are  dangerous. 

(3)  Talk  about  the  proper  use  of  tools  to  your  men 
as  much  as  possible. 

(4)  Put  a  couple  of  samples  up  on  your  bulletin  board 

showing  the  tools  you  use  in  your  department — correctly 
and  incorrectly  sharpened,  with  a  few  notes  on  how  to 
care  for  them.  The  committee  will  gladly  help  you 
make  up  this  display.  The  committee  thanks  you  for 
your  interest  and  hopes  you  will  see  the  possibilities  of 
its  present  work  and  help  put  it  across. 

Campaign  Brings  Results 

By  noon  on  the  day  following  the  day  this  letter  was 
sent  to  the  foremen,  nearly  three  thousand  dollars  worth 
of  tools  had  been  returned  to  the  toalcribs.  This  was 
gratifying  to  the  committee,  but  it  was  not  sure  that  all 
the  employees  were  favorable  towards  the  campaign  and 
it  decided  to  make  an  effort  to  get  everyone  helping. 
The  committee  agreed  that  the  best  way  to  assure  full 
co-operation  was  to  assume  that  it  was  already  getting 
it.  This  argument  resulted  in  the  following  notice  being 
placed  on  the  bulletin  board: 

THANK  YOU— 
THEY  KNEW  YOU'D  BE  WITH  THEM 

When    the    members    of    the    Salvage    Committee    asked    all 
employees   to   help   them   in   their  campaign    for   The    Better 
and   More   Efficient   Use  of  Tools,   they  were   confident   that 
everyone  would  be  glad  to  help. 

They  are  glad  to  know  that  their  judgment  was  right. 

THEY  KNOW  YOU  ARE  WITH  THEM 

BY  THE  RESULTS  OF  THE  CAMPAIGN 

While  the  campaign  is   just  starting,   the   wonderful   results 
shown  thus   far  prove   that  everyone   is  helping. 
Thousands   of   dollars  worth    of   tools  were  returned   to   the 
toolcribs    during    the    first    ten    days    of    the    campaign    and 
more  are  being  brought  in  every  day. 

They   want  to   thank  you   and    ask  you   to   continue   to   give 
them    a    helping    hand    until    the    campaign    closes,    Oct.    15. 

About  this  time  some  calls  came  in  for  specific  in- 
formation as  to  what  tools  were  broken?  How  were 

they  broken  and  how  this  breakage  could  be  prevented  ? 
To  take  care  of  these  requests  for  information,  the 
committee  called  upon  the  men  in  the  plant  who  were 
most  familiar  with  tools,  and  from  them  the  desired 
information  was  obtained.  Pictures  were  taken  of  many 
broken  tools,  and  twenty  different  posters,  of  which  the 
following  is  a  sample,  were  made  up  and  mounted  on 
heavy  gray  cardboard  and  sent  from  one  department  to 
another : 

One  day  a  member  of  the  Salvage  Committee  took  a 
stroll  to  a  scrap  heap  where  old  tools  were  thrown  and 
picked  out  a  half  dozen  to  take  pictures  of. 

Take  a  look  at  those  shown  above.  Can  you  imagine 
how  they  were  broken  ?  Some  through  carelessness  and 
some  through  inefficiency. 

It  cost  a  good  deal  of  money  to  replace  these  tools. 
Now  do  you  know  why  the  committee  is  campaigning 

for 

BETTER  AND  MORE  EFFICIENT  USE  OP  TOOLS? 

Will  you  Help? 

It  soon  became  noticeable  that  the  number  of  broken 
tools  was  decreasing  rapidly,  and  the  percentage  was  but 
a  small  fraction  of  what  it  had  been  during  the  month 
preceding  the  campaign.  The  number  of  tools  being 
drawn  from  the  toolcribs  was  falling  off,  and  boxes  of 
tools  that  accumulated  in  different  departments  were 
coming  in  every  day. 

While  the  posters  containing  the  pictures  of  broken 
tools  made  a  lasting  impression  on  the  majority  of  the 
workers,  the  committee  agreed  that  a  display  of  the 
tools  themselves  would  be  still  more  interesting.  Car- 

rying out  this  idea,  a  large  cabinet  was  built  with  a 
glass  front  and  about  a  hundred  samples  of  damaged  and 
misused  tools  were  securely  mounted  within.  Below 
the  glass  a  paper  dollar  was  pasted  together  with  a 
short  note  stating  the  exact  amount  of  money  which  had 
been  expended  in  replacing  the  damaged  tools.  This 
display  cabinet  made  the  rounds  of  the  plant,  stopping 
for  a  day  or  two  in  each  department. 
Foremen  in  different  departments  meanwhile  had 

built  up  little  displays  of  their  own  and  had  done  much 
to  advance  the  work  of  the  committee. 

When  Enough  is  as  Good  as  a  Feast 

In  every  campaign  there  comes  a  time  when  additional 
work  produces  but  little  good  and  often  spoils  much  of 
the  good  work  that  already  has  been  accomplished,  and 
the  committee  decided  that  the  saturation  point  had 
about  been  reached. 

"What  we  need,"  said  one  member,  "is  a  neighborly, 
good-humored,  confidential  poster,  which  will  hurt  no 
one's  feelings,  but  which  will  help  to  knit  us  all  together 
into  a  happy  group,  ready  to  do  what  we  can  for  the 

good  of  each  other,  and  the  company."  His  idea  struck 
a  responsive  chord  with  the  committee,  and  his  ideas 

of  a  "neighborly  poster"  resolved  themselves  into  the 
accompanying  bulletin.  This  bulletin  was  tacked  up  on 

the  same  day  the  employees'  magazine  was  issued. 
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LET'S  TRY  TO  BE  GOOD  NEIGHBORS 
When  you  borrow  a  lawnmower,  hatchet  or  some 
other  tool  from  your  neighbor,  do  you  return  it  in 
good  order? 
You  should  at  least  try. 

When  you  draw  a  wrench,  drill,  tap  or  any  other 
tool  from  our  toolcrib,  do  you  return  it  in  good 
order  ? 

You  should  at  least  try. 

Other  material  regarding  the  campaign  printed  in  this 

issue  of  the  employees'  magazine  consisted  of  a  brief 
summary  of  results  as  far  as  they  had  been  ascertained 

up  to  the  time  of  going  to  press;  a  list  of  "Machine 
tool  DON'TS"  compiled  by  the  committee  and  a  word 
of  appreciation  from  the  committee  to  every  employee. 

This  proved  to  be  a  happy  conclusion  to  the  campaign. 
It  accomplished  the  desired  result  and  left  everyone 
with  a  clean  taste  in  his  mouth  and  no  discussion  of 
ulterior  motives  on  the  part  of  the  committee  was  heard. 
It  was  quite  evident  that  nearly  every  employee  had 
realized  that  the  committee  was  working  for  the  gen- 

eral good  of  all  concerned  in  trying  to  lower  overhead 
costs,  and  they  put  their  shoulders  to  the  wheel  and 
helped  in  every  possible  way.  A  campaign  of  this  sort 
can  be  successful  only  when  the  motives  are  clearly 
established  by  proper  publicity  and  any  campaign  which 
does  not  enjoy  the  confidences  of  all  the  employees  is 
doomed  to  failure. 

Actual  results  are  always  hard  to  measure  but  the 
salvage  committee  submitted  the  following  items  to  the 
parent  committee : 

(1)  There  has  been  a  decrease  of  75  per  cent  in  the 
number  of  small  tools  drawn  from  stock. 

(2)  There  has  been  returned  to  our  toolcribs,  nearly 
$5,000  worth  of  tools  of  all  sorts  which  had  been  lying 
around  in  bench  drawers  and  miscellaneous  places.  With 
these  tools  in  the  cribs  it  will  be  unnecessary  to  re-order 
in  order  to  keep  up  a  stock  of  tools,  which  while  de- 

pleted in  the  crib,  are  lying  about  the  plant  not  being 
used. 

(3)  The  number  of  broken  and  damaged  tools  re- 
turned for  replacement  has  decreased  two-thirds. 

(4)  Workmen  in  drawing  tools  are  now  very  careful 
to  specify  the  exact  tools  desired  and  the  kind  of  mate- 

rial they  are  to  be  used  on. 

(5)  Injuries  due  to  the  use  of  mushroomed  and  dam- 
aged tools  have  very  nearly  disappeared. 

(6)  Uses  have  been  found  for  broken  tools  that  have 
heretofore  been  scrapped.  As  an  instance  of  this,  broken 
hacksaw  blades  have  been  found  very  convenient  in  per- 

forming a  certain  operation  in  one  department. 
In  the  estimation  of  the  executives  of  the  company, 

the  results  are  wonderful  and  they  were  not  slow  to 
appreciate  the  value  of  the  work  carried  on  by  the  com- 
mittee. 

The  cost  of  the  campaign  did  not  exceed  fifty  dollars, 
while  the  returns  ran  up  into  thousands. 

Economy  in  Gaging — ^And  in  Gages 
By  James  Parker 

While  the  economies  of  manufacture  made  possible 
by  the  use  of  gages  is  being  increasingly  recognized, 
economy  in  the  purchase  and  use  of  gages  does  not 
always  have  the  consideration  it  deserves.  The  writer 
visited  one  plant  which  required  100  per  cent  inspec- 

tion on  some  parts  with  tapped  holes.  The  gages  were 
chucked  in  a  reversing  speed  lathe  and  the  work,  held 

in  the  operator's  hand,  was  run  on  and  off  very  rapidly. 
The  gages  were  discarded  after  two  or  three  hours' 
use,  by  which  time  they  had  worn  about  0.001  in.  It 
was  figured  that  this  paid  because  of  the  low  labor 
cost  of  inspection.  But  the  concern  was  buying  gages 
made  to  an  accuracy  of  0.0001  in.  in  pitch  diameter, 
and  the  method,  depending  upon  the  judgment  of  the 

operator  as  to  the  amount  of  "shake"  permitted,  held 
the  work  to  a  tolerance  of  about  0.002  in.,  which  met 
al!  requirements. 

For  another  job  which  required  close  fits  the  manu- 
facturer was  paying  a  fancy  price  for  taps  selected 

to  0.0005  in.  in  pitch  diameter  and  0.001  in.  per  inch 

in  lead,  and  inspecting  the  holes  with  thread  gages  pur- 
chased to  the  same  specifications — or  lack  of  specifica- 
tions. To  the  manufacturer  a  thread  gage  was  a  thread 

gage,  and  its  accuracy  was  assumed  as  a  matter  of 
course.  The  gage-maker  held  all  thread  gages  to  master- 
gage  tolerances  unless  otherwise  specified.  After  some 
discussion  the  two  got  together,  and  for  the  first  job 

agreed  upon  a  gage-maker's  tolerance  of  -|-0.00025  t& 
+0.0005  in.,  at  a  reduction  in  price  of  twenty  per  cent. 
The  gages  lasted  25  per  cent  longer  before  discarding, 

and  the  sacrifice  on  component  tolerance  was  not  notice- 
able. 

On  cylindrical  plug  and  ring  gages  where  the  com- 
ponent tolerance  is  as  much  as  0.002  in.,  it  is  economical 

practice  to  allow  one-tenth  of  this  on  "Go"  gages,  so 
placed  as  to  allow  for  wear,  but  not  on  "No  Go"  gages 
which  get  but  little  wear.  A  "Go"  gage  made  to  exact 
size  wears  beyond  tolerance  almost  immediately.  A 

"Go"  plug  on  which  the  gage-maker  takes  even  a  slight 
minus  tolerance  is  partly  worn  out  before  it  is  first 
used.  The  purchaser  of  gages  can  usually  save  money, 
both  in  first  cost  and  in  maintenance,  by  specifying 
tolerances  when  ordering. 

The  greatest  economy,  however,  may  be  realized  by 
correct  placing  of  tolerances  on  component.  Some 
draftsmen  think  that  0.001  in.  tolerance  is  enough  for 
anything,  and  if  they  give  more  it  suggests  sloppy 
work.  There  is  no  greater  source  of  waste  in  the  shop 
than  close  limits  which  are  unnecessary.  Even  when 
parts  require  very  close  fitting,  it  is  usually  in  one  or 
two  points  only.  Economy  requires  the  widest  per- 

missible tolerance  on  every  dimension  which  requires 
gaging,  followed  by  strict  adherence  to  them  when 
established.  If  liberties  with  given  tolerances  are  per- 

missible, it  shows  at  once  that  the  tolerances  should  be 
widened. 
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The  Dollars  and  Cents  Value  of  Safety 
What  Industrial  Accidents  Cost  the  Employer,  the  Employee  and  the  Country — Savings 

Possible  Through  Proper  Guarding — Present  Best  Time  To  Install  Guards 
By  JOHN  A.  DICKINSON 

Mechanical  Engineer,  Bureau  of  Standards 

THESE  are  overall  days,  not  alone  for  the  employee 
but  far  the  employer  as  well.  The  munition 

worker's  silk  shirt  has  disappeared  along  with 
the  "Near-oriental"  rugs  with  which  the  boss  was 
wont  to  deck  his  private  office;  today  the  worker  is 
wondering  when  the  factory  will  be  put  on  full  time 

again  and  the  employer  is  scratching  his  head,  met- 
aphorically at  least,  over  the  question  of  money  with 

which  to  keep  things  going  until  "gox)d  times"  come 
again. 

Practically  every  plant  in  the  country  is  face  to  face 
with  the  problem  of  lower  production  costs.  Reduction 
of  wages  and  salaries,  the  elimination  of  bonuses,  the 
closer  buying  of  necessary  supplies  are  remedies  that 

have  been  applied  in  hundreds  of  instances.  The  non- 
productive departments  of  most  industries  have  been 

pared  to  the  bone,  or  done  away  with  altogether.  This, 
on  the  face  of  it,  seems  logical,  but  in  many  instances 
it  will  prove  to  be  poor  economy.  Some  of  the  wiser 
concerns  are  increasing  their  research  and  engineering 
departments  and  are  using  men  and  machines,  which 
otherwise  would  be  idle,  to  develop  new  products  or 
cheaper  methods  of  manufacturing  existing  products. 

It  is  unfortunate  that  safety  organizations  are  gen- 
erally classified  as  non-productive,  and  as  such  are 

being  sacrificed  on  the  altar  of  economy.  Let  us  see 
if  the  assumption  that  such  organizations  are  unpro- 

ductive is  correct. 
First  let  us  see  what  accidents  are  costing  industry. 

There  is  not  a  large  manufacturing  state  in  the  Union 
where  the  compensation  payments  do  not  exceed  a 
million  dollars  a  year.  In  such  states  as  New  York, 
Pennsylvania,  Illinois  and  Ohio  the  sum  is  several  times 
this  figure.  Dr.  L.  W.  Chaney,  of  the  Bureau  of  Labor 
Statistics,  gives  an  estimate  of  fifty  millions  as  the 
annual  bill  for  compensation  for  the  entire  United 

States.  As  a  check,  the  workman's  compensation  insur- 
ance premiums  for  1919  were  totaled  and  showed  over 

one  hundred  millions  paid  in  premiums  for  workman's 
compensation  insurance.  With  a  loss  ratio  of  fifty  per 

cent  this  would  indicate  that  Dr.  Chaney's  estimate  is 
approximately  correct  for  concerns  that  carry  insurance, 
but  is  probably  low  when  the  large  number  of  concerns 
which  carry  their  own  risk  is  taken  into  consideration. 
For  the  sake  of  argument,  let  us  assume  that  this  figure 

is  correct.  Fifty  million  dollars!  That's  a  pile  of 
money!  Think  what  that  would  mean  if  spent  on 
research  for  the  benefit  of  industry — imagine  the  thou- 

sands of  miles  of  improved  roads  that  this  sum  would 
build  and  the  value  to  industry  of  such  highways  for 
trucking ! 

But  what  becomes  of  this  enormous  sum?  Does  the 

employer  receive  any  return  for  it?  No,  it  does  not 

represent  one  hour  of  productive  work — as  far  as  value 
received  is  concerned,  it  might  as  well  be  thrown  down 
the  sewer. 

To  the  injured  worker  it  does  mean  enough  to  keep 

body  and  soul  together,  but  represents  less  than  a  third 
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of  his  potential  earning  power  if  he  were  not  disabled. 
Labor,  then,  stands  to  lose  not  fifty  millions  but  double 
that  sum  each  year  through   industrial  accidents. 

The  direct  money  loss  to  employer  and  employee,  then, 
will  total  not  less  than  one  hundred  and  fifty  million 
dollars  but  this  is  not  the  whole  bill;  far  from  it. 
There  are  other  less  obvious  losses  which  in  the  aggre- 

gate are  tremendous  financial  losses.  Among  these  may 
be  mentioned  the  time  lost  by  other  workers  in  a  room 
or  department  when  a  man  is  injured;  the  interruption 
of  the  factory  routine ;  the  cost  of  investigating,  record- 

ing and  reporting  of  accidents;  the  replacement  of 
injured  men  by  less  skilled  workers  with  the  attendant 
lower  production  and  higher  spoilage;  these  are  a  few 
of  the  indirect  losses  which  add  millions  to  the  total  bill. 

The  Country's  Loss  From  Accidents 

Statistics  of  themselves  are  stupid  things,  but  prop- 
erly used  they  sometimes  help  in  picturing  conditions 

when  our  ideas  are  vague  and  nebulous.  The  statement 
that  25,000  men  are  killed  annually  by  industrial 
accidents  has  been  made  so  often  that  it  has  lost  much 
of  its  meaning.  If,  however,  we  stop  to  consider  that 
the  average  age  was  37  with  a  life  expectancy  of  30 
years,  which  at  an  average  of  $1,000  a  year  would  mean 
the  loss  of  $30,000  earning  power  for  each  man  killed, 
we  have  here  a  definite  unit  of  measure.  Multiply  this 
sum  by  the  number  killed  (25,000)  and  you  get  a  total 
of  $750,000,000,  three  quarters  of  a  billion  dollars  lost 
to  the  country  through  its  annual  death  toll  frowi  indus- 

trial accidents.  Add  to  this  a  similar  sum  to  indicate 
the  lost  earning  power  of  the  vast  army  of  totally  or 
partially  disabled  men  turned  out  by  industry  each  year 

and  you  will  begin  to  realize  what  the  effect  of  indus- 
trial accidents  is  in  this  country,  considered  from  the 

financial  standpoint  alone. 
A  logical  question  for  the  factory  executive  to  ask 

is  how  much  can  this  total  be  cut  down  if  guards  are 
installed?  The  answer  is  a  difikult  one;  for  years  it 
has  been  stated,  frequently  by  men  who  should  have 
known  better,  that  guards  will  eliminate  only  25  per 
cent  of  the  accidents.  From  the  standpoint  of  the 
number  of  accidents  occurring  in  a  given  plant  this  may 
be  true,  although  personally  I  believe  the  estimate  is 
low,  but  a  completely  guarded  plant  will  eliminate  most 
of  the  serious  accidents — those  that  lay  a  man  up  for 
weeks  or  months. 

To  put  it  another  way,  it  may  be  true  that  guards 
will  only  reduce  the  frequency  (i.e.,  the  number  of 
accidents  per  year,  per  unit  number  of  working  hours) 

25  per  cent,  but  it  will  reduce  the  severity — which  is 
the  ratio  of  disability  hours  to  the  number  of  hours 

worked — to  a  much  greater  extent.  If  engineering  revi- 
sion in  its  broader  aspect  is  included  under  the  general 

heading  of  safeguarding,  the  resulting  decrease  in 
accident  severity  and  its  attendant  money  loss  will  be 
still  greater. 

Anyone  investing  money  naturally  asks  what  return 

may   be    expected.      A   plant    installing    new   machines 
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logically  expects  the  increased  production  or  the  reduced 
■costs  to  pay  a  fair  return  on  the  money  invested.  Money 
invested  in  plant  safeguards  is  frequently  considered 
in  the  light  of  a  permanent  investment  and  it  is  but 
natural  that  a  fair  return  should  be  anticipated. 

The  plant  which  carries  insurance  finds  that,  as  a 
result  of  the  installation  of  guards  their  basic  manual 
rate  has  been  reduced  a  certain  amount.  At  the  time 
the  rating  schedule  was  prepared,  this  reduction  was 
computed  so  as  to  repay  the  assured  for  the  cost  of 
guards  in  from  five  to  eight  years,  giving  a  return  of 
perhaps  15  per  cent  on  the  money  so  invested.  While  the 
cost  of  fabricated  guards,  or  of  the  material  and  labor 
necessary  to  make  them,  has  increased  considerably, 
the  amount  saved  on  insurance  premiums  through  the 
reduction  of  rates  due  to  the  installation  of  guards  still 
gives  in  a  majority  of  cases  a  fair  return  on  the  money 
invested. 

Certain  extreme  hazards  are  severely  penalized  in 
the  schedule,  for  example,  each  exposed  setscrew  adds 
approximately  one  dollar  to  your  premium  each  year. 
Obviously  the  replacement  of  such  projecting  setscrews 
with  safety  setscrews  will  pay  for  itself  several  times 
over  the  first  year  and,  what  is  of  still  greater  impor- 

tance, the  reduction  of  rate  due  to  the  elimination  of 
this  hazard  will  continue  in  effect  year  after  year. 

Where  large  concerns  have  organized  safety  depart- 
ments and  have  kept  accurate  record  of  costs  of  all 

expenditures  logically  charged  against  such  depart- 
ments, they  have  invariably  found  that  the  saving  in 

accident  costs  has  paid  big  dividends  on  the  money 
invested.  One  of  the  large  steel  companies  estimates 
that  through  the  reduction  in  accidents  effected  by  their 
safety  engineers,  they  are  saving  a  million  dollars  annu- 

ally over  and  above  the  cost  of  all  safety  work.  A 
return  of  over  100  per  cent  a  year  looks  like  pretty 
good  business.  In  a  recent  interview  the  superintendent 
of  one  of  the  largest  high-explosive  plants  in  the  world 
(the  du  Pont  plant  at  Repauno,  N.  J.)  estimated  a 
saving  of  10  per  cent  over  and  above  the  entire  cost 
of  the  safety  department,  a  return  of  110  per  cent  per 
year.  The  examples  might  be  easily  multiplied  in- 
definitely. 

Besides  this  direct  financial  return  there  is  the  im- 
provement in  the  morale  of  the  plant  that  is  bound  to 

follow  any  honest  effort  to  better  conditions  under 
which  men  work.  Safer  machines  generally  mean  more 
production,  for  the  operator  can  work  at  the  top  speed 
without  fear  of  injury.  The  installation  of  punch- press 
guards  in  a  large  plant  manufacturing  electric  flash- 

lights increased  production  8  per  cent  with  no  increase 
in  the  number  of  machines  or  operators.  The  money 
value  of  this  increased  production  and  the  improvement 
in  morale  must  be  added  to  the  already  large  return  on 

the  investment  in  "safety  preferred." 
As  a  business  proposition,  safety  work  means  just 

this:  that  dollar  for  dollar,  money  so  spent  will  yield 
as  big,  if  not  a  bigger,  dividend  than  any  other  invest- 

ment you  can  make.  Safety  is  not  a  non-producer ;  it  is 
a  big  money  maker  and  will  help  you  cut  costs  and  keep 
down  production  overhead. 

Now  is  the  logical  time  to  do  safety  work ;  skilled  men 
are  available,  materials  used  in  the  construction  of 
guards  have  been  reduced  in  price,  and  the  machines 
to  be  guarded  can  be  spared  more  easily  now  than  they 
can  in  times  of  full  production  and,  best  of  all,  the 
reduction  of  accidents  will  help  curtail  the  overhead 
expense. 

Using  Conveyor  Belts  to  Speed  Up 
Service  in  the  Lunchroom 

By  Sidney  M.  Crosset 

One  of  the  big  features  of  any  industrial  lunchroom 
is  low  price.  Generally  speaking,  employees  expect  that 
in  any  proposition  of  this  kind  conducted  by  the  com- 

pany the  prices  charged  will  be  lower  than  elsewhere. 
The  reason  for  this  is  that  an  industrial  organization 
ordinarily  does  not  conduct  such  a  commissary  for  profit. 
And  it  is  highly  desirable  to  watch  closely  the  costs  in 
the  industrial  kitchen  and  dining  room,  in  order  that 
expenses  may  be  kept  down. 

In  our  dining  hall,  here  at  the  Bausch  &  Lomb  Optical 
Co.  plant,  we  have  at  least  two  things  that  seem  to  help 
in  our  service  and  in  eliminating  useless  expense.  One 
of  them  is  a  device  that  speeds  up  the  service  in  the 
dining  hall  and  keeps  the  lines  of  patrons  moving  with- 

out interruption  at  a  regular  speed.  Belts  were  placed 
along  the  outside  of  the  four  counters.  Each  belt  is 
stretched  from  one  end  of  its  counter  to  the  other.  While 
lunch  is  being  served  the  belts  are  put  into  motion  by 
small  electric  motors  and  kept  moving  at  about  the  speed 
of  a  loitering  walk.  The  upper  part  of  each  belt  travels 
over  a  long  shelf  about  waist  high  and  about  15  in.  wide. 
As  the  dining  hall  patron  picks  his  knife,  fork  and  spoon 
from  the  trays  at  the  entrance  end  of  the  counter  he 
places  them  on  a  tray  selected  from  a  convenient  rack. 
He  then  places  the  tray  upon  the  moving  belt. 

As  he  passes  along  the  counter  he  must  either  travel 
with  the  tray  or  hold  the  tray  back  with  one  hand. 
The  tendency  is  very  strong  to  move  with  the  tray  and 
to  speed  up  his  selection,  materially  aiding  in  giving 
those  behind  him  quicker  service.  This  enables  us  to 
serve  a  great  many  people  in  a  brief  period  of  time,  and 
therefore  permits  the  chef  to  dismiss  his  extra  noon 
help  within  15  or  20  minutes  after  the  service  begins. 
The  speeding  up  is  confined  to  selection  and  does  not 
extend  to  eating. 

The  entering  ends  of  the  four  counters  are  to  the 
outside.  The  lines  move  toward  the  center  of  the  hall. 
and  as  the  patrons  leave  the  counter  in  the  center,  they 
can  very  easily  select  tables  in  that  vicinity  or  at  either 
end  of  the  room.  An  iron  rail  about  waist  high  along 
each  counter  makes  it  necessary  for  all  patrons  to  pass 
the  entire  length  of  the  counter,  entering  at  a  certain 
place  and  leaving  at  a  certain  place,  permitting  proper 

collecting  for  the  food.  As  the  patron  reaches  the  coun- 
ter at  the  entering  end  the  regular  25c.  lunch  ticket  is 

taken.  If  he  does  not  have  the  25c.  lunch  ticket  he  may 
not  enter  the  regular  dinner  counter  line,  but  is  in  that 
case  directed  to  the  a  la  carte  counter.  After  the  25c. 
lunch  ticket  is  taken,  the  patron  makes  his  selection  and 
as  he  leaves  the  counter  at  the  center  of  the  hall  the 
checker  collects  for  any  extra  dishes.  All  payments  are 
made  by  checks  purchased  before  the  patron  enters  the 
line,  a  feature  that  eliminates  delays  that  would  be 
caused  by  making  change. 

Another  point  that  saves  time  and  eliminates  super- 
fluous help  during  the  lunch  hour  is  the  layout  of  our 

serving  counters.  In  our  dining  hall,  all  dishes  are 
kept  under  the  counter  in  steam  heated  tables  and 
everything  is  within  very  easy  reach  of  those  dishing  up 
the  food.  The  chefs  do  not  have  to  leave  their  posts  or 
even  turn  around.  None  of  the  heated  food  has  to  be 
dished  up  very  far  ahead  of  time  in  order  to  present  an 
adequate  supply. 
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Oil  Conservation  and  Better  Lubrication 
Getting  the  Greatest  Service  Out  of  Lubricating  Oils— Necessity  of  Selecting  Oils 

According  to  Service  Desired — Economies  of  Reclamation 

By  R.  E.  LANGSTON* 

NO  INDUSTRIAL  plant  is  so  small  that  
it  can 

afford  to  neglect  any  part  of  its  costs,  and  in 
these  days  special  care  should  be  given  to  the 

costs  of  lubrication.  Included  in  this  cost  must  be 
considered  not  only  the  actual  cost  of  the  oils,  but  also 

the  cost  of  extra  power  necessary  to  overcome  the  fric- 
tion loss,  the  labor  of  the  oilers,  and  the  wear  and  tear 

on  the  machinery  which  can  be  traced  to  faulty  lubrica- 
tion. 

Almost  every  employer  uses  some  method  to  note 
■whether  or  not  his  workmen  are  putting  in  a  full  day. 

It  is  just  as  important  to  the  user  of  industrial  machin- 
ery to  know  whether  the  lubricating  oils  he  is  using 

•are  giving  him  their  full  value,  or  putting  in  their  full 
effectiveness,  as  it  is  to  know  whether  an  employee  is 
•careless  and  wasteful  or  whether  he  is  alert  and  capable. 

Competition  in  modern  industry  demands  a  greater 
reduction  in  the  cost  of  manufacturing  power.  One  of 
the  biggest  factors  entering  into  the  reduction  of  power 
costs  is  the  further  elimination  of  friction  by  scientific 
lubrication.  Means  for  reducing  the  frictional  resis- 

tance in  all  machinery  and  moving  parts  has  been  the 

study  of  engineers  for  a  long  time.  The  elimination  of 

long,  heavy  transmission  shafting;  the  adoption  of  in- 
dividual drives  for  machines;  the  ever  increasing  size 

of  power  units ;  the  very  extensive  use  of  ball  and  roller 
bearings;  the  demand  for  better  oil  and  its  use  in 
stream  feed  and  force  feed  lubrication ;  all  point  to  this 
effort. 

Frictional  loss  can  be  reduced  to  a  minimum  only 
by  the  most  liberal  use  of  the  correct  grade  of  good  oil. 
The  oil  bath  or  flood  lubrication  represents  the  most 
perfect  lubrication  possible,  as  well  as  the  limit  beyond 
which  friction  can  be  reduced  by  lubrication.  Stream 
feeding  by  gravity  or  force  feeding  of  oil  is  the  best 
example  of  flood  lubrication,  while  scanty,  insufficient 
lubrication  is  represented  by  all  hand  or  drop  feeding 
of  oil. 

With  the  ever  increasing  cost  of  oil  to  be  met,  stream 
feeding  of  oil  to  engine  and  machine  bearings  would 
be  almost  entirely  out  of  the  question  if  it  were  not 
possible  to  collect  this  used  oil,  thoroughly  cleanse  and 

purify  it,  and  i-eturn  it  to  its  original  state,  using  it 
over  again  many  times.  Lubricating  oil  does  not  wear 
out.  It  becomes  foul  with  impurities  which  must  be 

removed.  The  lighter  volatile  elements  in  its  make-up 
often  evaporate  due  to  its  contact  with  the  heat  of  the 
bearings,  but  otherwise  its  composition  is  not  changed. 
It  is  a  most  extravagant  idea  to  believe  that  bearing  oil 
is  consumed  or  destroyed  through  use. 

Executives  are  requiring  that  a  closer  account  be  kept 
of  the  cost  of  oil  expenditures,  and  that  every  possible 
means  be  resorted  to  for  its  most  efficient  use  without 
that  prohibitive  expense.  The  following  suggestions 
will  be  of  special  interest  to  all  owners  and  operators  of 
industrial  machinery  and  if  put  into  practice  will  re- 

turn large  earnings  in  proportion  to  the  investment: 
In  the  first  place,  there  is  a  proper  oil  for  every  duty. 

•Lubrication    Engineer,    with    Wayne    Oil    Tank    &    Pump    Co , 
Fort  Wayne.   Ind. 

Be  sure  that  you  are  using  the  oil  best  suited  to  your 
particular  requirements.  Commercial  lubricating  oil, 
as  it  is  manufactured  today  and  sold  under  different 
brands,  is  the  product  of  a  long  series  of  complicated 
operations  and  treatments.  Every  grade  of  every  brand 
is  manufactured  to  possess  certain  physical  qualities. 
Distinctive  characteristics  are  purposely  placed  in  each 

grade  in  order  that  it  may  be  especially  adapted  to  per- 
form a  particular  duty. 

Selection 

Next,  the  selection  of  a  proper  oil  for  a  specific  duty 
should  be  made  by  a  lubrication  engineer,  who  is  not 
only  familiar  with  every  operating  condition  under 
which  the  oil  will  have  to  work,  but  with  the  specifica- 

tions and  qualities  of  the  different  oils  as  well.  Let  him 
make  a  survey  of  the  plant  and  its  requirements  and 
co-operate  with  the  chief  engineer  in  making  his  tests. 
Be  governed  by  their  decision  alone  and  not  that  of 
your  purchasing  agent  when  you  select  your  oil.  Great 
care  should  be  taken  in  making  this  selection.  The  price 
of  the  oil  should  never  enter  into  the  consideration  of 
its  fitness  for  the  best  of  service.  It  is  not  cheaper  oil 
you  need,  it  is  cheap  lubrication. 

In  changing  from  a  machine  oil  priced  at  32  cents  per 
gallon  to  a  39  cent  machine  oil,  properly  selected  for  the 
particular  set  of  conditions  found  in  its  machines,  one 
very  well  known  manufacturing  concern  is  reducing  its 
oil  expense  36  per  cent. 

Oils  are  subject  to  vaporization,  and  when  storage 
facilities  are  provided  care  should  be  used  to  locate  them 
where  vaporization  and  deterioration  will  be  the  least. 
It  is  always  advisable  to  distribute  oil  from  a  central 
station,  oil  room  or  distribution  point,  with  a  respon- 

sible man  in. charge  to  keep  a  strict  record  of  receipts 
and  to  accurately  credit  each  delivery.  Sloppy  methods 

of  storing  and  handling  subjects  the  oil  to  too  much* 
unnecessary  waste.  Provide  fireproof  steel  tanks  for 
your  oil  house  storage,  with  a  correct  measure  delivery 

pump  an  each  tank.  Self-measuring  pumps  for  your  oil 
house  are  the  same  as  cash  registers  for  the  merchant — 
they  are  time  savers,  waste  eliminators  and  are  reliable 
automatic  accountants.  Modern  oil  storage  and  dispens- 

ing apparatus  are  among  the  most  valuable  equipment 
used  in  any  industrial  plant.  It  prevents  those  small 
leaks  in  profit  and  losses  in  time  and  labor,  which  in 
the  aggregate  amount  to  many  times  its  original  cost. 

Ample  Lxjbrication 

See  that  all  oils  are  delivered  to  the  surfaces  requir- 
ing lubrication.  The  effectiveness  of  an  oil  in  reducing 

friction  depends  as  much  upon  the  manner  in  which  it 

is  applied  as  upon  its  quality.  To  obtain  the  best  re- 
sults there  must  be  an  abundant  supply  of  the  lubricant. 

With  a  circulating  oiling  system  to  feed  the  oil  to  the 

bearing,  oil  of  lower  viscosity  can  be  used  on  account 
of  the  increased  amount  of  oil  reaching  the  bearing  and 

compensating  for  the  oil  that  has  been  squeezed  out. 
This  flood  of  oil  tends  to  reduce  the  temperature  of  the 
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oil  film  and  keeps  the  bearing  cool.  The  working  tem- 
perature is  lower  and  the  working  viscosity  is  higher 

than  where  less  oil  is  fed.  Too  much  emphasis  cannot 

be  given  to  the  importance  of  ample  lubrication,  such  as 

afforded  by  flooded  bearings,  and  by  bath  lubrication, 

because  of  the  great  reduction  obtained  in  friction  losses 

through  the  free  use  of  an  oil  of  proper  viscosity. 

Oil  Reclamation 

Provide  arrangements  for  collecting  and  recovering 

every  drop  of  your  used  oil.  It  is  correct  to  say  that  a 

mineral  lubricant  never  wears  out,  and  that  if  it  were 

possible  to  protect  the  oil  from  the  invasion  of  foreign 

particles— dust  matter,  sediment,  water,  etc.— and  to 

prevent  slow  evaporation  at  running  temperatures,  a 

given  quantity  of  oil  might  furnish  perpetual  lubrication. 

While  it  is  almost  impossible  to  prevent  foreign  impuri- 
ties from  getting  into  the  oil  and  contaminating  it 

enough  to  make  it  unfit  as  a  correct  lubricant  after  it 

has  once  been  used,  it  is  possible  to  circulate  that  oil 

through  a  filter  that  will  remove  all  of  that  dust  matter, 

dirt,  water  and  sediment  and  make  the  oil  just  as  good 
as  new. 

A  first-class  oil  filter,  regardless  of  its  size,  whether 

it  be  used  to  purify  a  continuous  stream  or  whether  it 
be  used  to  reclaim  the  oil  from  the  drip  pans,  engine 

beds,  sumps,  etc.,  is  an  almost  indispensable  piece  of 

engine  room  equipment.  Good  oil  costs  too  much  to  be 

thrown  away.  Purchase  a  small  portable  filter  in  which 

to  pour  all  of  your  hand-caught  oil  drips — one  which  will 
deliver  a  continuous  supply  of  pure,  clean,  reclaimed  oil. 
As  an  auxiliary  source  of  oil  supply  an  efficient  portable 
filter  is  indispensable  in  an  engine  room.  It  will  pay  for 
itself  in  about  three  months  time  in  the  saving  of  oil 
alone.  The  up-to-date  oil  filter  is  the  greatest  exponent 
of  modern  oil  conservation. 

Filtration  Systems 

Arrange  your  engines  or  machines  for  stream  feed 
lubrication.  Install  a  properly  designed  oil  circulation 
and  filtration  system  to  serve  each  individual  engine  or 
group  of  engines  or  machines.  In  a  circulation  system 
delivering  flood  or  force  feed  lubrication  to  bearings  we 
liave  the  ideal  method  of  providing  perfect  lubrication. 
If  we  add  to  this  system  an  oil  filter  that  will  keep 

every  drop  of  oil  pure,  clean  and  cool,  we  have  a  com- 
bination that  will  produce  this  perfect  lubrication  at  a 

cost  that  is  inappreciable.  The  correct  oil  for  your 
special  requirements  may  be  had  in  an  unlimited  supply 
regardless  of  its  cost  per  gallon.  Buy  the  correct  oil 
at  any  price.  Supply  to  every  bearing  all  the  oil  it  will 
take.  There  will  be  no  waste,  for  the  filtration  and 
circulation  system  permits  no  loss  by  leakage  or  spillage 
and  makes  it  possible  for  you  to  use  your  oil  almost  an 
infinite  number  of  times. 

In  a  prominent  industrial  power  plant  generating 
1,500  kw.  electrical  power  the  instanation  of  an  auto- 

matic oiling  and  filtering  system,  supplying  lubrication 
of  vertical  engines,  reduced  the  monthly  oil  requirements 
from  650  to  25  gallons,  which  represented  savings  of 
$187.50.  It  saved  the  labor  of  one  oiler  at  $115  per 
month,  and  increased  the  power  output  nearly  1  per  cent. 
The  actual  total  saving  in  labor,  oil  and  coal  was  $367 
per  month,  or  more  than  $4,400  per  year.  The  oiling 
and  filtering  system  to  accomplish  the  economies  in  ex- 

penses and  conservation  of  valuable  oil  cost  in  the  neigh- 
borhood of  $1,500  completely  installed.    This  is  a  typical 

example  of  better  lubrication  combined  with  oil  conser- 
vation. 

Improved  arrangements  for  the  storage  and  handling 
of  oils  will  eliminate  much  of  the  expense  charged  to 
plant  maintenance.  Better  lubrication  will  have  a  very 
large  influence  on  operating  costs.  It  is  a  long  step  in 
the  direction  of  increased  engine  room  economy.  The 

seizing  of  one  bearing,  or  the  shut-down  of  one  machine, 
with  its  accompanying  loss  of  service,  represents  a  great 
deal  more  than  the  difference  between  the  cost  of  poor, 

unreliable  systems  of  hand  feeding  of  oil  and  a  depend- 
able system  delivering  correct  lubrication.  It  represents 

the  most  economical  production  of  power,  uninterrupted 
service,  reduction  of  maintenance  costs,  the  elimination 
of  waste,  and  clean,  efficient  engine  rooms,  all  of  which 
are  essential  to  meet  keen  competition. 

Oil  conservation  not  only  means  the  prevention  of 
unnecessary  leaks  and  losses  in  the  storing  and  handling 
of  oil,  but  it  means  better  lubrication  or  a  more  effective 
use  of  these  valuable  lubricants  through  a  scientific 
knowledge  of  their  correct  application. 

Where  the  Suggestion  Plan  Pays 
Suggestion  contests  are  given  credit  by  the  Franklin 

Motor  Car  Co.  for  bringing  out  many  valuable  ideas. 

The  suggestors  are  divided  into  three  classes — workmen, 
foremen  and  salaried  staff  employees. 

Any  hourly  workman  is  entitled  to  submit  to  the  sug- 
gestion department  suggestions  along  the  line  of  im- 
proving the  quality  of  the  product,  improving  the  quality 

of  work,  decreasing  the  cost  of  production  without  lower- 
ing the  quality,  eliminating  unnecessary  work,  better 

plans  for  shop  work,  cutting  the  cost  of  tools  and 
operations,  better  plans  for  office  work,  etc. 

The  prizes  for  this  group  are:  First  prize,  $400; 
second,  $300;  third,  $200;  fourth,  $100;  fifth,  $50;  sixth, 
$50;  seventh,  $50;  eighth,  $50;  ninth,  $25;  tenth,  $25; 
eleventh,  $25;  twelfth,  $25;  twenty-five  prizes  of  $10 
each.  Three  dollars  will  be  given  for  any  adopted  sug- 

gestion not  winning  a  prize.      * 
Suggestions  from  foremen  and  master  workmen  will 

not  be  adopted  which  might  ordinarily  be  interpreted 

to  come  within  the  scope  of  a  foreman's  or  master  work- 
man's regular  line  of  duty. 

The  second  group  prizes  are:  First  prize,  $400; 
second,  $200;  third,  $100;  fourth,  $50;  fifth,  $50;  sixth, 
$25;  seventh,  $25.  Three  dollars  will  be  given  for  any 
adopted  suggestion  not  winning  a  prize. 

All  salaried  staff  employees  in  any  department,  except 

major  department  heads  and  assistant  department 
heads,  are  eligible  to  participate  under  Group  III.  In 

this  group  suggestions  will  not  be  considered  which 

might  be  interpreted  as  coming  within  a  man's  regular 
line  of  duty  through  special  assignment  or  otherwise. 
There  will  be  no  reward  given  in  this  group  as  in  the 
others  for  adopted  suggestions  which  do  not  win  one  of 
the  three  prizes. 

These  prizes  are:  First  prize,  $400;  second,  $200; 
third,  $100. 

The  substantial  awards  for  prizes  bring  out  the  best 
ideas  and  make  the  men  feel  that  they  are  well  worth 
while.  So  far  the  system  is  new,  but  judging  from  the 
success  it  has  been,  and  the  money  it  has  saved  the  com- 

pany, it  will  be  continued.  The  prizes  are  awarded  every 
six  months  at  present,  the  last  award  totaling  over 
three  thousand  dollars.  If  found  desirable,  future  con- 

tests will  be  held  quarterly. 
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Ideas  From  Practical  Men 
Devoted  to  the  exchange  of  information  on  uaefal  methodm.  Jta  scope  includea  all  divisionm  of  the  machine  building  in- 
duMtryt  from  drafting  room  to  shipping  platform.  The  articles  are  made  up  from  letters  submitted  from  all  over  the  world. 
Descriptions  of  methods  or  devices  that  have  proved  their  value  are  carefully  considered  and  those  published  are  paid  for. 

Threading  Pipe  in  the  Lathe 
By  Tommy  Weeks 

When  the  boss  goes  away  and  leaves  a  fellow  all 
alone  to  thread  up  a  stack  of  short  lengths  of  pipe  by 
hand,  the  job  soon  becomes  very  tiresome  and  monot- 

THREADING  PIPE  ON  THE  LATHE 

onous,  even  if  the  pipes  are  only  1  in.  in  size;  larger 
sizes  would  be  proportionately  worse. 

Being  in  this  fix  one  day  I  conceived  the  idea  that 
led  to  the  development  shown  in  the  picture,  a  device 
doubtless  well  enough  known  to  other  fellows  wha  have 
been  longer  in  the  business,  but  which  I  invented  on 
the  spur  of  the  moment.  I  bolted  a  portable  pipe  vise 
on  the  cross-side  of  an  old  lathe  and,  after  unscrewing 
the  handles  from  the  die  stock,  carefully  centered  up 
the  latter  in  the  chuck. 

This  being  done,  all  that  remained  was  ta  let  the 
engine  do  the  work  while  I  bossed  the  job  and  directed 
an  occasional  squirt  of  oil  into  the  die  at  proper 
intervals. 

When  the  boss  goes  away  again  under  similar  cir- 
cumstances I  am  going  to  take  the  tailstock  off  the 

lathe;  then  I  can  thread  long  lengths  too-,  by  letting  the 
pipe  hang  out  of  the  window. 

Making  a  Tap  from  an  Old  Screw 
By  Gus  Haessler 

During  the  late  war  we  had  a  small  bench  milling 
machine  in  our  shop,  which  from  almost  constant  use, 
day  and  night,  had  one  of  its  feed  screws  and  nut  so 
badly  worn  that  the  machine  was  put  out  of  commission. 

Local  conditions  were  not  favorable  for  replacements 
and  the  manufacturer  was  requested  to  supply  these 
parts,  but  he  was  able  to  furnish  the  feed  screw  only. 
While  waiting  for  delivery  of  the  latter  the  screw  was 
examined  and  found  to  be  worn  mostly  in  the  middle, 
and  gradually  less  as  it  approached  the  shoulder  end  of 

the  screw.  A  few  threads  adjacent  to  the  shoulder  were 
not  worn  any,  while  a  few  more  beyond  were  but 
slightly  so. 

The  screw  was  i  in.  in  diameter  with  a  10-pitch 
square  thread.  It  seemed  possible  with  a  little  machin- 

ing tc  form  a  tap  out  of  the  worn  screw,  so  it  was  cut 
off  at  a  favorable  point  and  finished  to  pass  through 
the  hole  in  a  new  bronze  nut  which  was  prepared.  The 
flutes  and  relief  were  filed. 

After  tempering  the  tap  we  started  in  to  face  the 
music  both  of  the  skeptics  and  the  tap;  nevertheless 
the  tap  made  the  trip  through  the  nut,  making  a  job 
which  the  new  screw,  upon  arrival,  showed  to  be  prac- 

tically perfect. 

Home-Made  Internal  Gear  Cutting  Fixture 
By  Milton  Wright 

Having  a  number  of  internal  gears  to  cut,  and  having 
nothing  in  the  shop  with  which  to  cut  them  except  an 
old  Brainard  automatic  which  would  cut  spur  gears 
very  nicely  but  would  not  handle  the  internal  ones,  we 
made  the  attachment  shown  in  the  accompanying  illus- 
tration. 

We  were  fortunate  in  having  sufficient  room  between 
the  web  of  the  gears  and  the  ring  upon  which  the  teeth 
were  to  be  cut  to  clear  the  attachment,  but  as  the  latter 
does  not  project  beyond  the  cutter,   it  will  easily  take 

ATTACHMENT  TO  BRAINARD  AUTOMATIC  GEAR  CUTTING 

MACHINE   TO   CITT   INTERNAL  GEARS 

cars  of  any  internal  gear  that  can  be  cut  with  a  rotary 
cutter. 

The  casting  which  forms  the  housing  of  the  device 
bolts  to  the  cross-slide  of  the  Brainard  with  the  first 
pair  of  holes  in  the  webs  in  line  with  the  cutter  spindle, 
so  that  all  that  is  necessary  is  to  put  in  an  arbor  with 

a  spur  gear  of  the  proper  size  upon  it  instead  of  a  cut- 
ter.    Two  other  pairs  of  holes  accommodate  plugs  upon 
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which  the  intermediate  gears  revolve,  the  plugs  being 
held  against  endwise  movement  by  setscrews,  while  a 
fourth  pair  of  holes  provide  bearings  for  the  actual 
cutter  arbor  upon  which  the  cutter  and  the  final  gear 
of  the  train  are  keyed  together. 

The  indexing  and  feeding  mechanisms  of  the  machine 
were  not  disturbed  or  disarranged  in  any  manner,  and 
it  is  therefore  possible  by  selecting  the  right  cutter  and 
intermediate  gears  to  cut  any  internal  gear  within  the 
range  of  the  machine  as  readily  as  a  corresponding  size 
of  external  gear  would  be  cut. 

Extending  Lead  Screw  of  Lathe 
To  Use  Compound  Gearing 

By  Martin  H.  Ball 

It  sometimes  happens  that  to  compound  the  change 
gears  on  a  plain  lathe — that  is  a  lathe  without  quick- 
change  gear  equipment — would  be  an  advantage  to  ob- 

tain a  desired  feed,  or  a  necessity  in  order  to  cut  a 
certain  thread.  Such  a  need  prompted  the  design  of  the 
lead  screw  extension  shown  in  the  illustration,  for  use 
on  a  48-  and  26-in.  McCabe  double-spindle  lathe.  The 
scheme  can  be  applied  to  any  lathe  with  plain  change 
gears,  making  the  dimensions  to  meet  the  requirements. 

The  parts  required  are  an  extension  sleeve  A  and  a 
special  nut  B.  This  nut  serves  the  double  purpose  of 
binding  the  extension  to  the  lead  screw  and  of  holding 
the  change  gear  in  place,  thus  holding  the  three  members 

In  some  places  we  had  conveyor  or  transfer  chains 
running  under  special  furnaces  for  removing  clinkersy. 
and  these  chains  ran  over  8-in.  flanged  wheels.     Owinjr 

EXTENSION  FOR  LEAD  SCREV? 

firmly  together.  A  stud  with  loose  bushings,  as  shown  at 
C,  is  also  required  for  the  intermediate  gears. 

The  spacing  collar  D  is  made  of  the  same  width  as  the 
thickness  of  the  wall  between  the  shoulder  at  the  base 
of  the  thread  on  end  of  lead  screw  and  the  shoulder  on 
the  extension  against  which  the  gear  hub  seats. 

Abating  the  Nuisance  of  the  Loose  Pulley 
By  F.  W.  Coleman 

I  have  read  with  interest  the  numerous  schemes  pub- 
lished in  the  American  Machinist  for  doing  away  with 

the  annoyance  of  loose  pulleys  that  become  too  loose, 
and  am  inspired  to  submit  a  method  by  which  I  over- 

came the  difficulty.  ' 
As  shown  in  the  sketch,  I  made  a  bushing  of  good 

clean  cast  iron  that  was  bored  to  a  running  fit  on  the 
shaft  and  likewise  turned  to  a  similar  fit  in  the  bore 
of  the  pulley,  so  that  it  acted  as  a  floating  bushing. 
With  suitable  oil  holes  and  grooves  in  the  bushings, 
pulleys  fitted  in  this  manner  have  run  for  several  years 
without  causing  trouble. 

Floating 
hushing 

-—Oil  groove- 

FLOATING  BUSHINGS  FOR  LOOSE  PULLETS 

to  the  heat  to  which  the  parts  were  subjected,  oil  would 
not  remain  in  the  bearings  of  the  pulleys.  Fitting  the 
latter  with  these  floating  bushings  removed  a  great  deal 
of  the  trouble. 

Special  Tools  for  a  Drilling 
and  Tapping  Machine 

By  H.  E.  Jewett 

The  writer  is  connected  with  a  company  whose  prod- 
uct consists  mainly  of  optical  machinery,  the  parts  of 

which  require  the  drilling  and  tapping  of  many  small holes. 

Up  to  about  a  year  ago  all  of  this  drilling  and  tap- 
ping had  been  done,  one  hole  at  a  time,  mostly  upon 

four-spindle  gang  drilling  machines,  but  at  that  time 
the  company  installed  a  twenty-four  spindle  automatic 

FIG.    2.      EXAMPLES    OF    THE    WORK 
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31 drilling  and   tapping   machine  the   spindles   of   which 
were  adjustable  for  center  distances. 

The  minimum  distance  in  this  respect  was  I  in.,  but 
we  could  not  find  on  the  market  a  tap  holder  that  was 
less  than  If  in.  in  diameter.  We  therefore  designed 
the  holder  shown  in  Fig.  1.  It  permitted  us  to  use  the 
minimum  adjustment  provided  by  the  machine  and  at 
   the  same  time  enabled  us  to  use  taps 

as   small   as    10-30   without   serious 
loss  from  breakage. 

This  holder  consists  of  a  sleeve 
driven  by  a  floating  connection  from 
the  shank  and  having  a  bushing  with 
a  hole  part  way  through  to  fit  the 
body  of  the  tap  and  a  square  hole  for 
the  remainder  of  the  distance  to  do 
the  driving.  A  setscrew  passing 
through  both  sleeve  and  bushing 
served  to  hold  the  tap  in  place  and  a 
coil  spring  above  the  bushing  com- 

pensated for  any  variation  in  lead. 
With  this  holder  we  were  able  to 

use  taps  of  different  diameters  at  the 
same  time,  a  thing  which  the  makers 
of  the  machine  believed  to  be  impos- 

sible. On  one  job  we  are  using  eight 
1%-in.  taps  and  four  i-in.  taps  at  a 
single  thrust.  We  then  turn  the 

piece  one-quarter  way  over  and  tap 
four  i-in.  holes  before  removing  it 
from  the  jig. 

The  agent  for  the  machine  told  us 
that  in  order  to  drill  at  one  end  of 
the  table  and  tap  at  the  other  we 
would  have  to  place  the  jig  on  a  block 
of  sufficient  thickness  to  prevent  the 
reverse  on  the  tapping  attachment 
from  striking  the  trip  while  drilling. 
To  overcome  this  diflSculty  we  re- 

moved the  setscrew  that  secures  the 
tapping  attachment  to  the  head  and 
substituted  a  pin  which  is  controlled 
by  a  lever  and  spring;  enabling  the 
operator  to  disengage  the  tapping 
attachment  while  drilling,  and  when 
the  head  is  raised  it  automatically 
snaps  in  again. 

We  are  now  able  to  drill  two  pieces, 
like  that  shown  at  A  in  Fig.  2,  hav- 

ing six  blind  holes  in  each,  and,  after 
drilling  to  remove  the  bushing  plate, 
move  the  jig  to  the  other  end  of  the 
table  and  tap  them.  The  old  time 
with  a  single  spindle  was  from  six  to 
seven  minutes  each;  the  new  time  is 
less  than  one  minute  each. 

We  make  a  great  many  pulleys  5 
and  5i  in.  in  diameter,  and  for  these 
we  have  a  jig  that  holds  four  pulleys. 
The  operator  recently  drilled  and 
tapped  200  of  these  pulleys  in  3  hr. 

and  54  min.,  including  the  set-up  time,  and  we  believe 
this  time  can  be  materially  reduced. 

For  drilling  and  tapping  the  piece  shown  at  B,  in 
Fig.  2,  we  have  a  jig  which  is  bolted  to  the  table,  hav- 

ing locating  plates  beneath  the  bushing  plate  as  shown 
at   C.     Eight   pieces   are   held    in   this   jig   by   springs 

a 

FIG.   1     THE   TAP 
HOLDER 

attached  to  a  bar,  which  is  controlled  and  locked  in 
place  by  two  levers.  No  more  time  is  consumed  in 
loading  this  jig  than  was  required  to  secure  one  piece 
in  the  old  jig  and  the  saving  is  more  than  90  per  cent 
after  the  job  is  set  up.  A  very  similar  device  is  used 
for  drilling  i-in.  holes  near  the  end  of  pieces  of  i-in. 
cold  rolled  rod,  fourteen  pieces  being  drilled  at  once.  So 
far  as  possible  we  build  our  jigs  to  standard  set-ups 
with  11-,  11-,  2-,  3-  or  6-in.  centers.  This  method 
frequently  allows  us  to  use  the  same  set-up  for  several 

jobs. A  Floating  Clamp 
By  Gene  Phelps 

A  floating  clamp  is  often  needed  in  fixtures  for  work 
that  is  permanently  located  on  one  end  and  having  a 
projecting  member  requiring  rigid  vertical  support  with 
a  variation  in  sidewise  location. 

The  illustration  shows  a  design  for  a  floating  clamp 
with  knife  edge  contact  that  can  be  adapted  to  many 
varieties  of  work.     The  end  of  the  work  A,  which  re- 

A  FLOATING   CLAMP 

quires  clamping,  rests  on  the  stud  B  pressed  into  the 
fixture  body  as  shown.  The  floating  member  of  the 
clamp  C  is  fastened  on  the  projecting  boss  D  by  means 
of  a  shoulder  screw  E,  made  so  as  to  allow  the  clamp 
to  swing  free.  The  block  F  has  a  knife  edge  G  and  is 
held  firmly  on  the  clamp  on  one  side  of  the  opening 
shown.  On  the  other  side  a  block  H  is  fitted  in  a  slot 
and  pivoted  on  the  pin  K.  The  screw  L,  attached  to  M, 
strikes  the  block  H  which  in  turn  clamps  the  work  se- 

curely and  holds  it  down  on  the  locating  stud.  It  is  evi- 
dent that  the  clamp  has  now  aligned  itself  to  the  posi- 
tion of  the  work  and  it  is  ready  to  be  located  by  the 

binder  screw  N  which  clamps  directly  over  the  support- 
ing pad  O.  This  pad  supports  the  clamp  and  also  avoids 

any  springing  action  when  the  binder  pressure  is  ap- 
plied. The  amount  of  float  required  can  be  governed  by 

the  elongated  slot  P,  shown  in  detail  at  Q. 
This  design  of  clamp  can  be  changed  in  various  ways, 

such  as  using  a  button  in  place  of  the  block  F,  and 
having  a  screw  with  a  swivel  come  directly  against  the 
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work.  A  spring  plunger  can  be  used  in  place  of  the 
stud  B  providing  the  work  is  of  such  a  nature  that  a 
vertical  adjustment  is  necessary. 

Collet  Chuck  for  Lathe 
By  Fred  S.  Harger 

The  illustration  shows  a  collet  chuck  that  the  writer 
made  to  use  in  lathes  that  had  no  draw-in  attachment. 
It  should  be  made  of  tool  steel,  hardened  and  ground, 
but  the  one  I  have  is  made  of  ordinary  machine  steel, 
left  in  its  natural  condition  of  hardness  (or  softness), 
and  it  has  given  me  good  service  for  the  last  four  years. 

The  taper  shank  is  first  fitted  to  the  lathe  in  which 
it  is  to  be  used  and  all  subsequent  operations  upon  this 
part  should  be  performed  while  in  place.  The  thread 
should  be  of  a  rather  fine  pitch  (mine  is  12  pitch,  2  in. 
diameter)  in  proportion  to  the  diameter  in  order  to  give 
good  gripping  power. 

The  collets  should  have  an  abrupt  taper  or  beveled 
end  where  they  bear  against  the  corresponding  part 
of  the  shank,  as  this  assists  in  bringing  all  parts  into 
alignment  when  the  chuck  is  closed.  My  collets  are 
split  in  three  pieces  after  finishing  to  size  and  shape, 
and  are  held  together  by  a  ring  of  spring  wire  snapped 

COLLET  CHUCK  FOR  L.\THE 

into  a  groove  turned  at  the  point  of  largest  diameter. 
This  ring  is  not  absolutely  essential  but  it  is  mighty 
convenient  in  keeping  parts  of  a  size  together  when  out 
of  the  chuck. 

The  taper  of  the  outer  end  of  the  collets  and  the 
corresponding  taper  bore  of  the  shell  should  not  be  too 
sharp  or  it  will  cause  trouble  in  releasing.  Mine  has 
a  taper  of  A  in.  in  2  in.,  which  is  the  length  of  this 
part.  Care  should  be  exercised  at  this  point,  as  upon 
the  accuracy  of  this  fit  the  working  qualities  of  the 
chuck  in  a  large  nleasure  depend. 

A  Trepanning:  Tool  for  Boiler  Plate 
By  Alex  Dowel 

The  trepanning  tool  illustrated  on  page  357,  Vol.  55, 
of  the  American  Machinist  reminds  me  of  one  that  I 
built  some  years  ago  for  very  much  the  same  sort  of 
work.  We  had  to  make  from  50  to  100  collars  of  each 
size  ranging  from  4  to  8i  in.  o.  d.  Each  collar  had  a  hole 
in  it  and  the  hules  ranged  in  size  from  2  to  5  in.;  the 
thickness  varied  from  I'o  to  i  in.  There  were  about  a 
dozen  different  diameters  yet  not  more  than   100  of 

any  one  size  and  only  50  of  most  sizes.  I  rigged  up 
an  angle  plate  as  shown  in  the  sketch  at  A,  and  set 
it  up  on  an  old  boring  mill  at  right-angles  to  the  spindle. 
I  slotted  the  plate  vertically  so  that  I  could  use  hook 
bolts  B  to  hold  the  boiler  plate  C  firmly.  A  12-in.,  4-jaw 
independent  chuck  D  was  obtained  and  fitted  with  an 
adapter  E  which  was  bored  out  and  threaded  to  suit  the 

TREPANNING   TOOL   FOR   BOILER   PLATE 

spindle  of  the  boring  mill.  Four  special  jaws  F  were 
made  and  screwed  to  the  sub-jaws  of  the  chuck  as 
shown.  Grooving  or  parting  tools  G  were  set  in  the  two 
outside  jaws  so  that  they  could  be  adjusted  easily  by 
means  of  setscrews.  Tools  H  were  fitted  to  two  other 
jaws  for  boring  the  inside  hole.  In  cutting  out  any 
given  size  of  washer  the  tools  were  set  progressively,  the 
first  tool  removing  the  stock  nearest  the  center,  the 

second  finishing  the  hole  and  the  third  and  fourth  cut- 
ting and  truing  the  outside  diameter.  This  tool  worked 

very  well  and  as  far  as  I  know  is  still  in  use  on  the  same 
kind  of  work. 

Practical  Method  of  Laying  Out  a  Cam 
By  M.  H.  Snow 

In  the  accompanying  diagram  A  is  a  shaft,  driven  at 
a  constant  speed,  on  which  is  a  crank  B  moving  an 
object  by  means  of  the  connecting  rod  C.  A  lever  D 
is  swung  from  the  center  E  carrying  a  suitable  roller 
in  contact  with  a  cam,  the  outside  diameter  of  which 

GRAPHICAL    METHOD    OF    LAYING    OUT    A    CAM 

MOVEMENT 

is  the  circle  F,  the  base  diameter  being  represented  by 
the  circle  G.  The  shaft  E  is  to  be  oscillated  in  exact 
harmony  with  the  speed  of  the  object  that  is  moved  by 
the  ci-ank  and  connection  first  mentioned. 

The  procedure  of  laying  out  the  cam  was  as  follows : 
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A  cardboard  disk  was  cut  to  the  outside  diameter  of 
the  cam  and,  at  the  crank  distance  from  the  center,  the 
connecting  rod  (also  made  of  cardboard)  was  pivoted. 
At  the  point  H  a  small  hole  was  punched.  On  the  center 
line  was  laid  off  the  distance  the  object  was  to  be  moved 
(in  this  case  9  in.)  and  divided  into  a  number  of  equal 
spaces.  Now  a  cam  arm  and  roller  were  made  from 
cardboard  and  pivoted  at  the  center  of 
shaft  E.  (It  is  understood  that  all  this 
procedure  was  carried  forward  on  a 
drawing  board,  with  thumbtacks  fur 
centers.) 

Now  a  piece  of  cardboard  of  a  con- 
venient length  was  made  with  a  pointed 

end  and  fastened  to  the  hub  of  the  arm 
D.  At  the  point  of  this  card  the  radius 
/  was  scribed.  The  cam  roller  was  then 

placed  in  contact  with  the  line  represent- 
ing the  base  of  the  cam  and  a  mark 

made  at  the  point  J.  The  same  thing 
was  done  with  the  roller  on  the  outside 
of  the  cam  and  a  corresponding  mark 
made  at  K.  The  space  thus  marked  off 
on  radius  /  was  divided  into  the  same 
number  of  spaces  as  were  previously 
made  upon  the  center  line. 

The  cam  disk  was  moved  around  until 
the  hole  H  coincided  with  the  first  division  on  the  center 
line.  The  arm  D  was  moved  until  the  pointer  lined  up 
with  the  first  division  of  the  radius  /.  With  a  sharp 
pencil  a  line  was  then  scribed  around  the  cam  roller. 
This  operation  was  repeated  for  each  division  until  the 
crank  had  made  one-half  revolution  when  the  procedure 
was  reversed. 

The  cam  thus  formed  is  practically  correct.  The 
larger  the  number  of  divisions,  the  more  accurate  it 
will  be.  This  method  can  be  applied  to  many  different 
constructions. 

A  "Pattern"  Made  of  Core  Sand 
By  M.  E.  Duggan 

A  broken  casting  in  a  special  machine  required  im- 
mediate replacement.  It  was  a  long  way  to  where  the 

machine  was  built,  and  to  obtain  a  duplicate  casting 
from  the  original  pattern  would  have  taken  a  pro- 

hibitive length  of  time,  even  if  the  pattern  were  in 
existence. 

The  facilities  of  the  "home  town"  comprised  a  small 
jobbing  foundry  and  a  machine  shop,  but  no  pattern- 
making  establishment — not  even  a  man  who  was  a  good 
whittler.  The  job  was  put  up  to  the  old  foundryman 
who,  after  giving  the  broken  part  the  "once  over"  said: 

"I  can  produce  a  casting  that  will  answer  every  re- 
quirement without  the  necessity  of  making  a  special 

pattern  of  wood,  provided  you  are  not  too  particular 

about  exact  duplication."    Here  is  the  way  he  did  it: 
The  casting  was  a  double  sector,  or  "A-frame"  as  it 

was  called,  with  a  connecting  hub  4  in.  in  diameter.  The 

"pattern"  was  made  entirely  of  core  sand,  as  shown 
in  Figs.  1  and  2.  A,  B,  C,  D,  E,  F  and  G  represent  the 
various  parts  of  the  pattern,  while  the  letter  H  indicates 
the  piece  that  was  first  a  part  of  the  pattern  and  after- 

ward the  separating  core  between  the  two  sectors  in 
the  mold. 

The  education  of  the  old  foundryman  in  matters 
geometrical  had  been  sadly  neglected  and  he  was  at  a 
loss  for  means  to  produce  the  curved  portions  of  the 

sectors,  so  he  compromised  by  making  them  up  of 
straight  pieces  as  indicated  at  G;  the  outer  surface  of 
the  casting  being  afterwards  turned  to  the  required 
radius  in  the  machine  shop,  while  the  inner  contour  was 
allowed  to  remain  as  he  left  it. 

Parts  B,  C  and  G  were  then  cut  from  slab  cores  2  in. 
thick  by  means  of  a  hack  saw  blade  and  finished  up 

board 
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1.     PLAN  OF  PATTERN.      FIG.    2.     EDGE  VIEW  OF  PATTERN.     FIG. 
ASSEMBLED  PARTS  OF  FIRST  PATTERN  ON  BOTTOM   BOARD. 

RBADT   FOR  THE    "MOLDING"   IN  DRY  SAND 

with  a  coarse  file.  The  hubs  D  and  the  bosses  F  were 
made  from  stock  round  cores. 

Assembling  the  parts  on  a  bottom  board,  as  shown  in 
Fig.  3,  a  light  frame,  or  temporary  flask,  was  tacked 
together  around  them  and  a  mold  made  of  core  sand, 
which  was  then  baked  in  the  usual  manner.  Returning 

this  "mold"  to  the  core-maker's  bench,  two  "patterns" 
were  made  from  it  that  were  to  constitute  the  reoi 
pattern  from  which  the  casting  was  to  be  molded. 

A  slab  core  2  in.  thick,  indicated  by  the  letter  H, 
was  now  made  with  a  4-in.  hole  through  it  where  the 
connecting  hub  is  shown  in  Fig.  2.  The  two  patterns 
were  temporarily  fastened  to  this  slab  with  the  hubs 
in  alignment  with  the  4-in.  hole.  The  bosses  F  were 

"slip  pieces"  attached  to  the  main  pattern  in  the  usual 
way  so  that  they  would  be  left  in  the  mold  when  the 
pattern  was  drawn,  and  afterward  fished  out  when  the 
pattern  was  out  of  the  way. 

The  completed  pattern  as  shown  in  Fig.  2  was  then 
rammed  up  in  the  regular  flasks  and,  after  being  drawn, 
the  sectors  were  removed  and  the  part  H  replaced  in  the 
mold  where  it  became  the  separating  core;  the  4-in. 
hole  serving  to  form  the  connecting  hub. 

A  Useful  Thread  Tool-Setting  Gage 
By  E.  Lytton-Brooks 

London,    England 
The  accompanying 

sketch  shows  a  useful 
center  gage  for  setting 
outside  threading  tools. 
Unlike  many  on  the 

'  market,  it  has  the  ad- 
vantage of  being  easily 

held  in  position  on 
round  stock  without 

slipping  off.  I  have  not 
yet  seen  one  of  this  type 

manufactured  or  in  use.  The  V-grooves,  55  and  60  deg., 
may  be  cut  near  the  edge  for  threading  short  lengths. 

THREAD  TOOL-SETTING  GAGE 
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WE  HAVE  come  through  a  hard  year  together,  not 

entirely  unmarked,  but  still  full  of  fight.  If  any 
far-seeing  prophet  toward  the  end  of  1920  had  predicted 
truthfully  what  was.  to  happen  in  the  twelve  months  to 
follow,  his  popularity  would  have  suffered  severely. 
That  the  machinery  industry  has  withstood  so  well  such 

a  period  of  depression  speaks  well  for  its  inherent  sound- 
ness. There  is  also  this  to  be  said — all  the  frills  and 

useless  appurtenances  of  boom  times  are  gone  and  our 
shops  are  ready  to  produce  on  a  basis  of  rigid  economy. 

Unfortunately,  such  a  sweeping  statement  cannot  be 
applied  to  all  of  our  merchandizing  and  distribution 
methods.  During  last  year  we  brought  out  the  big 
spread  betwen  the  selling  price  .and  the  cost  of  imaterials 
and  direct  labor  in  the  case  of  one  of  our  most  efficiently 

built  automobiles.  Later  investigations  show  the  fig- 
ures to  have  been  typical,  not  only  of  automobiles,  but  of 

other  products  of  the  machine  shop,  dn  1922  we  shall 
give  consideration  to  the  sales  problems  which  are  en- 

grossing the  attention  of  executives  everywhere. 
The  natural  result  of  the  slowing  down  of  production 

was  the  release  of  the  designers  and  engineers  to  com- 
plete the  many  projected  innovations  and  developments 

which  have  been  conceived  during  the  war  and  in  the 
boom  following  the  armistice.  Our  columns  reflected 
this  condition  by  containing  a  number  of  new  tool  de- 

scriptions some  30  per  cent  greater  than  that  of  any 
previous  year — in  round  numbers  650.  Many  others 
have  been  held  back  by  the  manufacturers  and  will  be 
described  in  1922  in  the  American  Machinist. 

Features  for  1921  were  three  big  series — Metal  Cut- 
ting Tools,  Modern  Production  Methods  and  Tool  Engi- 

neering. Next  year  we  shall  publish  a  strong  series  on 
machine  tool  designing  by  the  author  of  Metal  Cutting 
Tools.  Tool  Engineering  will  probably  run  through 
most  of  the  year.  Only  one  or  two  more  installments  of 
Modern  Production  Methods  remain  unpublished,  but 
as  soon  as  they  have  appeared  we  will  commence  a 
number  of  articles  on  two  of  the  most  interesting  phases 
of  modern  management. 

Sufficient  automotive  material  is  on  hand  for  a  number 

of  issues  and  more  is  constantly  being  gathered.  The 
railroad  and  car  and  locomotive  shops  are  being  visited 
by  our  field  editors  and  will  receive  their  share  of  atten- 

tion. Other  repair  shop  articles  will  come  from  the  serv- 
ice stations  and  from  machine  shops  of  all  kinds  every- 

where. Much  of  the  material  from  the  latter  source  will 
be  published  in  the  form  of  practical  letters.  Textile 
and  paper  machinery,  small  parts,  press  work — all  will 
be  covered  in  our  "first  thirty-tvw)"  pages. 

Arrangements  are  being  made  to  add  to  the  value  of 
the  news  pages.  New  correspondents,  both  at  home  and 
abroad,  are  being  appointed,  men  who  know  the  machin- 

ery industry  and  can  sense  news  values.  No  stone  is 
being  left  unturned  to  make  the  American  Machinist 
an  absolute  necessity  to  the  progressive  men  of  the 
machinery  industry  whether  they  sit  behind  the  execu- 

tive's desk  or  direct  the  operations  in  the  shop. 

It  will  take  real  ability  to  keep  up  with  the  procession 
in  1922.  Business  is  coming  back,  but  not  the  kind  of 
business  that  knocks  at  the  door  and  begs  to  be  admitted 

Prosperity  lies  just  ahead  for  the  fellow  who  is  ready 
to  meet  it  with  a  well-equipped  shop,  a  good  product, 
up-to-the-minute  information  and  good  old-fashioned 

push. Resolve  To  Show  Your  Faith  in  the  Future 
No  MATTER  how  difficult  the  past  year  may  have 

been,  we  believe  every  red-blooded  American  looks 
to  the  future,  not  only  with  hope  for  better  business, 
but  with  an  abiding  faith  that  it  cannot  fail  to  come. 
Not  a  faith  that  expects  miracles,  not  the  kind  of  false 
optimism  that  looks  for  the  overthrowing  of  all  economic 
laws,  but  faith  that  this  and  other  countries  can  and  will 
overcome  the  causes  of  business  depression  and  once 
more  enjoy  the  prosperity  that  comes  with  earnest  en- 
deavor. 

We  have  had  severe  and  expensive  lessons  in  the  eco- 
nomic evils  of  over  expansion.  We  have  learned  of  the 

evils  of  combining  speculation  with  manufacturing  in- 
dustries, frequently  because  of  borrowed  money  being 

too  easy  to  secure.  But  we  also  learned  that  united 
effort  toward  a  common  goal  could  work  wonders  in 
production ;  that  real  co-operation  could  be  secured. 
The  live,  forward  looking  business  men  are  not  going 
to  forget  any  of  these  lessons.  They  can  and  will  be 
applied  to  secure  the  victories  of  peace  as  well  as  of  war. 

Normal  prosperity,  real  prosperity  means  that  when 
manufacturers  are  studying  economic  laws  and  are  abid- 

ing by  them,  they  secure  an  adequate  return  for  their 
efforts.  No  one  who  has  studied  the  past — who  has 
faith  in  himself  or  in  his-  fellow  men — can  doubt  that 
this  prosperity  is  on  the  way.  Just  when  it  will  come 
no  one  can  say.  But  its  coming  is  sure  and  it  will  be 
hastened  by  those  having  the  real  faith  putting  their 
shoulders  to  the  wheel  and  helping  to  start  the  load. 

Let  those  who  can,  show  their  faith  by  beginning  to 
buy  the  things  they  need,  but  which  they  have  been 
putting  off.  If  every  man  with  faith  in  the  future  will 
resolve  to  buy  what  he  can  the  tide  of  prosperity  will 
begin  to  lap  our  shores  in  an  incredibly  short  time. 

Let  your  New  Year's  resolve  be  to  show  the  faith  that 
is  in  you  by  beginning  to  buy — NOW ! 

Comparing  Prices  With  1914 
IN  MAKING  comparisons  of  machine  tool  or  other 

prices  with  pre-war  days,  it  is  always  well  to  consider 
values  as  well  as  prices.  We  should  remember  that  over 
seven  years  have  elapsed  since  the  1914  prices  we  talk 
about,  and  that  in  many  cases  the  present  machine  bears 
very  little  i-elation  to  the  old. 

The  changes  in  weight,  design  and  efficiency  should  be 
carefully  considered  in  making  comparisons  with  1914 
prices,  as  is  constantly  being  done.  Buyers  have  a  per- 

fect right  to  demand  a  fair  price — but  they  should  con- 
sider all  conditions  carefully  so  as  to  know  what  a  fair 

price  really  is. 
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Competition  and  the  Cost  of  Selling 
WE  HAVE  heard  much  about  competition  b

eing  the 

life  of  trade  and  about  reducing  prices  to  the  con- 

sumer, but  it  doesn't  always  seem  to  work  that  way  if 

we  judge  by  the  automobile  industry.  There  is  no  lack 

of  competitors  and  the  real  weeding  out  has  not  pro- 
ceeded very  far,  but  the  cost  of  sales  competition  makes 

the  buj  CI  pay  far  more  than  he  should  for  nearly  every 
car  at  tre  present  time. 

With  few  exceptions  the  sales  costs  run  from  35  to 

70  per  cent,  averaging  about  50  per  cent,  when  every- 

thing is  considered.  There  is  one  low-priced  car  on 
the  market  on. which  the  labor  cost  is  under  $50,,  and 

which  has  never  made  a  profit  for  the  manufacturer 
on  account  of  the  cost  of  selling. 

As  a  contrast  to  this  let  us  look  back  at  the  boom 

days  of  bicycles.  The  large  companies  made  millions 

at  the  high  price  charged.  This  induced  competition 

in  every  cross-roads  shop,  so  to  speak,  and  the  sales  com- 
petition became  so  keen  that  most  of  them  went  broke, 

even  the  larger  ones.  At  the  present  time,  with  a 

demand  much  larger  than  most  of  us  realize,  bic:,"cles 
sell  for  not  over  25  per  cent  of  the  former  ooom  price 

and  with  only  a  very  few  builders  in  the  field. 

It  seems  to  be  possible  for  selling  costs  to  increase 

with  competition.  Unless  these  costs  can  come  out  of 

production  or  profit  the  articles  cost  the  consumer  more 

than  they  would  with  fewer  competitors  in  the  field. 
And  when  the  consumer  knows  this  to  be  the  case,  as 

at  present,  he  delays  buying  as  long  as  possible. 
The  quickest  way  to  remedy  the  situation  seems  to 

be  for  those  with  low  production  costs  and  good  sales 

organizations  to  put  their  prices  down  to  bed-rock.  The 
price  level  must  be  based  on  replacement  values  and 
not  on  the  cost  of  materials  bought  at  high  rates.  This 

will  shake  out  the  weaker  concerns,  eliminate  sales  com- 
petition and  cost,  and  benefit  everyone  but  those  who 

cannot  stand  the  pace.  It  must  be  remembered  that 

any  undue  rise  in  prices  always  induces  more  competi- 
tion with  its  attendant  ills. 

Buying  Machine  Tools  a  La  Automobile 
THE  machine  tool  industry  has  learned  much  from 

the  automobile  designer  in  the  way  of  centralizing 
machine  controls.  In  the  modern  car  we  have  perhaps 

a  seventy-five  horsepower  motor  and  a  machine  weigh- 
ing two  tons.  Yet  a  slip  of  a  girl,  often  weighing  less 

than  one  hundred  pounds,  sits  behind  the  wheel,  controls 
the  motor  speed,  operates  the  clutch,  shifts  gears  and 
guides  the  car  through  crowded  traffic  while  she  calmly 
chews  gum  and  discusses  the  latest  play  with  her  seat 
mate.  It  is  the  acme  of  centralized  and  convenient  con- 

trol and  we  are  copying  it  in  many  ways. 

The  automobile  industry  might  also  be  copied  to  ad- 
vantage in  some  of  its  business  methods.  Not  its  high 

finance  which  is  beginning  to  totter,  but  its  methods  of 
marketing.  In  most  cases  you  pay  a  substantial  deposit 
when  placing  the  order — and  you  are  not  apt  to  cancel 
without  a  very  good  reason.  The  parts  made  by  the 
car  builder  are  guaranteed  against  defects  for  ninety 
days.  Auxiliaries,  such  as  starting  motors,  are  not 
included — you  go  to  the  maker  for  adjustments  on  those. 

You  get  a  definite  amount  of  service  free — inspection 
and  adjustment  for  perhaps  the  ninety  days  of  the  guar- 

antee. On  the  ninety-first  day  you  begin  paying  for 
service — as  you  should. 

Another  example  is  with  tires.  Most  tire  makers  give 

some  sort  of  a  guaranty  because  it  is  demanded.  Many 

adjustments  are  made  in  which  the  fault  is  with  the 
drivers. 

The  newer  method  is  to  buy  a  tire  with  or  without 

guaranty.  If  you  want  a  guaranty  you  pay  an  added 
price  to  cover  it,  as  an  insurance  premium.  This  is  a 
business  proposition.  The  man  who  wants  a  guaranty 
— or  mileage  insurance — pays  for  it.  Those  who  prefer 
to  depend  on  their  own  carefulness  in  avoiding  rim  cuts, 
bad  roads,  etc.,  buy  tires  at  a  lower  price. 

Storage  battery  makers  are  beginning  to  follow  the 
practice  of  the  tire  makers. 

Machine  tool  builders,  but  more  particularly  machine 
tool  buyers,  should  study  this  problem  carefully,  for  it 

resolves  itself  into  a  buyers'  problem  in  both  cases. 
If  buyers  want  to  secure  machine  tools  at  a  reasonable 

price  they  must  help  the  builders  to  remove  unreason- 
able costs.  They  must  face  the  facts  that  the  unreason- 
able costs  are  not  labor  or  material  but  the  costs  due 

largely  to  unreasonable  demands  for  service,  both  before 
and  after  selling. 

The  whole  matter  is  in  the  hands  of  the  buyer.  If  he 

wants  machine  tools  without  service,  or  any  but  a  rea- 
sonable guaranty  that  the  machine  is  commercially 

perfect,  he  has  only  to  refuse  to  pay  the  same  price  as 
the  man  who  demands  it.  The  cost  of  material,  labor 

and  overhead  is  not  a  mystery.  Likewise  the  cost  of 
service  and  guaranties  can  be  readily  figured. 

This  is  a  good  time  to  begin  a  reformation  in  machine 
tool  buying — and  selling. 

The  Price  of  Special  Machines 
ONE  of  the  most  attractive  fields  of  machine  building 

is  that  of  special  machinery  for  doing  unusual 
work.  The  high-grade  machine  designer  revels  in  such 

opportunities  and  grasps  them  as  an  artist  does  a  com- 
mission to  paint  a  great  picture.  But  from  the  financial 

side  they  are  serious  problems  and  are  apt  to  leave  a 
sad  and  sickening  tale  if  on  the  wrong  side  of  the 
ledger. 

Unless  the  manufacturer  who  uses  the  machine  has 
it  built  to  his  order  he  rarely  realizes  the  costs  that  go 

into  it  and  even  then  he  is  apt  to  consider  them  exor- 
bitant. But  when  a  machine  already  built  is  presented 

for  his  consideration  he  too  often  sets  his  valuation  at 

the  usual  rate  per  pound,  regardless  of  the  production 
it  can  secure  for  him. 

A  good  illustration  is  in  some  of  the  machines  which 
have  been  designed  for  machining  crankshafts  and  cam- 

shafts. Much  ingenuity,  as  well  as  time  and  money, 
has  been  expended  along  this  line  and  yet,  even  for  the 
successful  ones,  the  field  is  limited  by  the  number  of 
motor  shops  having  a  sufficient  output  to  require  one. 

The  price  of  such  machines  then  must,  in  all  fairness,- 
be  set  at  a  figure  which  will  reimburse  the  cost  and  leave 
a  fair  profit  on  the  limited  number  which  will  probably 
be  sold.  If  for  example,  there  was  a  field  for  but  ten 
machines,  the  total  development  cost  must  be  paid  for 
by  these  ten,  regardless  of  the  fact  that  a  regular 
machine  of  similar  size,  weight  and  workmanship  coulc 
be  sold  for  a  tenth  of  that  sum. 

Unless  this  is  thoroughly  understood  there  are  very 

apt  to  be  unpleasant  recriminations  and  financial  loss. 

And  in  cases  where  the  field  is  necessarily  limi'^ed,  it  is 
seldom  wise  to  spend  time  or  money  on  machines  of  this 
kind  except  on  a  definite  order  which  covers  all  develop- 

ment expenses. 
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Shop  Equipment  Ne\\^s 
Fellows  High-Speed  Gear  Shaper 

The  Fellows  Gear  Shaper  Co.,  Springfield,  Vt.,  has 

recently  placed  on  the  market  a  spur-gear  shaper 
intended  for  large-production  work  at  high  speed  an 
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FIG.  1.     FELLOWS  HIGH-SPEED  GEAR  SHAPER 

such  gears  as  are  ordinarily  employed  in  automobiles. 
The  machine,  shown  with  the  guards  removed  in  Fig.  1, 
can  perform  roughing  and  finishing  cuts  automatically 
at  the  same  setting  and  with  the  same  cutter.  Second- 
operation  work  is  thus  eliminated. 
•  The  principle  of  operation  of  the  machine,  which  is 
designated  as  the  No.  7,  is  fundamentally  the  same  as 

in  the  Fellows  standard  gear  shaper,  in  that  a  gear- 
type  cutter  is  used  to  generate  the  teeth.  Owing  to 
the  high  speed  at  which  the  cutter  is  operated,  and  also 
to  the  short  stroke  of  the  machine,  the  cutting  of  gears 
in  gangs  is  unnecessary,  except  for  very  thin  gears. 
This  is  claimed  to  be  an  advantage,  because  it  is  diffi- 

cult to  secure  accurate  gears  when  holding  a  large 
number  of  blanks  on  an  arbor  or  in  a  fixture  at  one 
time. 

Because  of  the  speed,  the  cutter  remains  in  contact 
with  the  work  for  a  very  short  period  of  time,  and 
is  said  on  this  account  to  remain  cool.  Since  the  work 
also  is  kept  cool,  considerable  changes  in  temperature 
do  not  occur  to  afifect  the  accuracy.  A  large  cutting- 
compound  tank  is  furnished,  so  that  sufficient  coolant 
may  be  pumped  to  the  cutter  and  work  to  keep  them 
c*ol.  The  machine  is  intended  to  operate  at  excep- 

tionally high  speeds,  so  that  by  taking  fine  feeds  the 
life  of  the  cutter  can  be  increased  and  its  cutting  edge 
not  impaired,  making  it  possible  to  use  the  same  cutter 
for  roughing  and  finishing.     The  method  of  obtaining 

the  rotary  feed  for  the  etitter  differs  from  iSwt  m  the 
standard  machine,  in  that  this  function  is  taken  care 

of  by  gears. 
The  cutter  spindle  is  of  light  weight,  and  is  held  in 

a  straight  path  by  guides.  It  is  reciprocated  by  a  light- 
weight connecting  rod  and  crank  arm.  The  operating 

end  of  the  crank  arm  is  provided  with  a  hardened  steel 
segment  gear  meshing  with  rack  teeth  in  the  cutter 
slide.  The  crank  arm  is  bronze  bushed  at  the  fulcrum, 
and  provided  with  ball  bearings  where  it  is  attacTied  to 
the  connecting  rod.  The  latter  is  operated  through  a 
crankshaft  carrying  an  adjustable  erankpin,  the  position 
of  which  governs  the  length  of  stroke  of  the  cutter. 
The  lower  end  of  the  connecting  rod  is  mounted  on  a 
self-aligning  ball  bearing  on  the  erankpin,  permitting 
the  use  of  high  reciprocating  speeds. 

The  crankshaft  is  made  from  an  alloy-steel  forging, 
and  is  driven  from  the  rear  by  a  single-pulley  drive, 
so  that  the  machine  can  be  arranged  for  group  drive 
through  a  jackshaft  without  need  for  a  countershaft. 
Provision  has  also  been  made  for  the  installation  of 
individual  motor  drive,  as  shown  in  Fig.  2,  a  bracket 

being  fastened  to  the  top  of  the  machine.  A  1-hp. 
motor  provides  sufficient  power.  A  more  economical 
method  of  operation,  however,  when  a  group  of  the 
machines  is  installed,  is  to  bolt  the  machine  bases  to- 

gether and  operate  them  as  a  unit.  When  this  is  done, 
one  6-hp.  motor  furnishes  ample  power  for  ten  machines. 

The  saddle  carrying  the  cutter  slide  is  adjustable  for 
different  diameters  of  gears,  and  can  be  withdrawn  to 
permit  of  locating  and  removing  the  work.  For  the 
depth  feed,  the  saddle  is  advanced  towards  the  work  by 
means  of  a  feed  cam,  provision  being  made  on  this  cam 
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for  taking  both  roughing  and  finishing  cuts.  The  cutter 
is  gradually  fed  to  depth  as  the  blank  and  cutter  are 
rotated  together,  and  the  cutter  overlaps  on  the  finishing 
cut,  so  as  to  prevent  variation  in  the  thickness  of  the 
teeth  around  the  gear. 

The  work  spindle  carries  a  reverse-taper  arbor,  and 
is  held  in  an  apron.  It  is  rotated  by  means  of  a  vs^orm 
and  index  wheel,  which  are,  in  turn,  directly  connected 
to  the  upper  worm  and  index  wheel  operating  the 
cutter.  The  work  is  withdrawn  from  the  cutter  on  the 
return  stroke  by  a  relieving  mechanism,  a  cam  located 
at  the  rear  of  the  machine  operating  the  apron  lever 
through  a  connecting  rod.  The  proper  relation  between 
the  number  of  teeth  in  the  cutter  and  that  in  the  work 
is  secured  through  change  gears.  Owing  to  the  fact 
that  the  upper  and  lower  worm  wheels  have  the  same 
number  of  teeth,  the  speed  ratio  between  the  cutter  and 
work  spindle  is  unity. 

The  time  in  which  the  gear  will  be  completed  is  con- 
trolled by  the  speed  at  which  the  cutter  spindle  is 

operated,  in  conjunction  with  the  feed  gears  located 
inside  the  machine,  the  latter  being  accessible  by  remov- 

ing a  plate.  The  rotary  feed  is  expressed  as  so  many 
strokes  of  the  cutter  per  revolution,  and  gears  tare 
provided  for  securing  seven  feeds.  The  coarsest  feed 
is  435,  which  means  that  the  cutter  makes  435  strokes 
for  one  revolution  of  the  cutter;  the  finest  feed  is 
1,735.  Roughing  and  finishing  cuts  are  taken  at  the 
same  feed  and  speed. 

The  machine  is  intended  to  run  with  but  little  atten- 
tion to  the  oiling.  All  the  high-speed  shafts  are 

mounted  on  ball  bearings,  and  are  automatically  lubri- 
cated. A  reservoir  in  the  bed  holding  2J  quarts  of 

machine  oil  is  connected  to  additional  auxiliary  reser- 
voirs, from  which  wicks  carry  the  oil  down  to  the 

different  bearings.  The  cutter-spindle  shoe  and  guide 
are  oiled  from  a  reservoir  in  the  saddle  housing.  The 
only  other  reservoir  is  the  one  cm  the  apron.  There 
are  only  three  grease  cups  on  the  machine,  these  being 
used  because  grease  is  considered  more  satisfactory 
than  oil  when  there  is  an  oscillating  movement. 

The  shaper  is  intended  to  handle  any  form  of  gear 
entering  into  a  standard  automobile  transmission,  as 
well  as  some  of  special  design.  In  adapting  the  shaper 
to  the  cutting  of  internal  gears,  a  slight  jnodification 
is  necessary  in  the  design  of  the  machine,  owing  to 
the  fact  that  for  cutting  an  internal  gear,  the  cutter 
must  work  on  the  right-hand  side  of  the  center  of  the 
work  spindle,  instead  of  on  the  left-hand  side.  For 
this  reason,  a  special  crank-arm  is  necessary. 

By  a  slight  modification  in  design,  the  shaper  can  be 
adapted  to  the  cutting  of  helical  and  herringbone  gears. 
Practically  the  only  change  is  the  use  of  helical  in  place 
of  spur  guides,  the  use  of  helical  instead  of  spur  cut- 

ters, and  provision  for  changing  over  to  cut  either  right- 
or  left-hand  helices. 

Athol  Milling  Machine  Vise 
The  Athol  Machine  and  Foundry  Co.,  Athol,  Mass., 

has  recently  placed  on  the  market  the  quick-acting  vise 
shown  in  the  accompanying  illustration.  The  vise  is 
particularly  adapted  to  use  on  drilling  and  milling 
machines,  the  movable  jaw  being  quickly  operated  by 
means  of  a  lever.  It  has  a  range  of  from  tfe  to  5  in. 
The  jaws  are  3  in.  wide,  and  consist  of  hardened  steel 
plates  held  in  place  by  screws.     Special  jaws  can  be 

furnished  to  suit  particular  work,  so  as  to  enable  the 
more  rapid  and  accurate  clamping  of  the  parts. 

The  bed  is  made  of  cast  iron,  being  10  in.  long,  6  in. 
wide,   and   2.i    in.    high.     Four   lugs   are   provided    for 

ATHOL    MILLING    MACHINE    VISB 

clamping  the  vise  to  the  table  of  the  machine,  and  key- 
ways  are  cut  in  the  base  to  enable  the  proper  registering 
of  it.  The  clamping  lever,  which  is  made  of  cast  steel, 
acts  on  a  i-in.  steel  bolt.  The  vise  weighs  complete 
lOi  pounds. 

Precision  Permanent- Alignment 
Wheel-Truing  Head 

The  Precision  and  Thread-Grinder  Manufacturing 
Co.,  1  South  21st  St.,  Philadelphia,  Pa.,  has  added  to 

its  line  the  permanent-alignment  wheel-truing  head 
showm  in  the  accompanying  illustration. 

The  diamonds  are  simultaneously  traversed  by  turn- 
ing the  T-handle  shown  at  the  right,  but  as  one  diamond 

is  set  in  advance  of  the  other  they  do  not  cut  at  the  same 
time.  The  diamond  holders  are  set  at  an  angle  of  10 
deg.  to  the  planes  of  the  slides  so  that  as  the  diamonds 
become  dull,  the  holders  can  be  turned  to  present  new 
and  sharp  points  to  the  wheel. 

A  stop  provided  for  positioning  the  main  slide,  can  be 
utilized  for  predetermining  the  amount  of  flat  to  be  left 
on  the  face  of  the  wheel  for  grinding  U.  S.  S.  threads. 

Since,  in  grinding  threads  it  is  necessary  to  have  the 
axis  of  the  wheel  inclined  to  the  helix  angle  of  the 
thread,  provision  has  been  made  for  inclining  the  truing 
head  to  the  same  angle  so  that  the  wheel  will  be  formed 
to  the  proper  shape. 

The  head  is  attachable  to  all  models,  of  "Precision" 
thread  grinding  machines  by  using  an  extended  cap  for 
the  front  bearing  to  which  the  head  can  be  attached. 

PRECISION    WHEEL-TRUING  HEAD 
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Gleason  4-In.  Spiral  Bevel  Gear  Generator 
The  Gleason  Works,  Rochester,  N.  Y.,  has  recently 

placed  on  the  market  the  spiral  bevel  gear  generator 
shown  in  Fig.  1,  the  machine  being  intended  especially 

FIG.    1. GLEASON    4-IN.    SPIRAL    BEVEL    GEAR 
GENERATOR 

for  the  manufacturing  of  small  gears  in  large  quantities. 
The  generating  motion  or  roll  is  imparted  to  the  work 
spindle  and  its  carrier.  The  feed  motion  is  given  to 
the  cutter  spindle  carrier  only.  The  relative  roll  be- 

tween the  work  spindle  and  the  cutter  is  controlled  by 
a  crown  gear  and  segment.  Two  motors  are  used  to 
drive  the  machine,  one  driving  the  cutter  and  the  other 
the  feed  and  roll.  Indexing  is  automatic  and  is  actuated 
from  the  roll  motion. 

The  machine  is  intended  especially  for  finishing  the 
teeth  from  the  solid,  finishing  both  sides  of  a  tooth  space 
with  one  generating  cut  by  the  "duplex  spread-blade" 
method.     A  "completing  cam"  is  used  in  the  feed.     The 

■  cycle  of  operations  is  as  follows :   The  cutter,  just  before 

reaching  the  top  of  the  up  roll  of  the  work,  starts  to 
withdraw.  On  the  down  roll,  the  cutter  is  swung  clear 
of  the  work  while  the  indexing  takes  place,  and  then 
is  gradually  advanced  into  the  work  during  the  re- 

mainder of  the  down  roll.  The  cutter  reaches  the  full 
depth  of  the  tooth  just  after  the  beginning  of  the  up 
roll,  and  the  remainder  of  the  up  roll  finishes  the  profile. 

The  machine  can  also  be  used  with  a  reduced  roll  to 
rough  out  gears  of  the  larger  pitches,  and  then  to  finish 
the  roughed  blank  by  either  the  duplex  spread-blade, 
or  the  single-side  method.  The  position  of  the  work  and 
cutter  is  shown  in  Fig.  2.  The  cutters  range  in  diam- 

eter from  1^  to  3 J  in.  The  small  cutters  are  made 
solid,  and  have  four  blades,  two  cutting  on  the  inside, 
and  two  on  the  outside.  The  larger  cutters  have  eight 
adjustable  blades,  four  cutting  inside  and  four  outside. 

The  regular  equipment  consists  of  feed  and  speed 
change  gears,  eleven  segments,  an  index  plate,  cutter 
gage,  an  automatic  stop  and  a  gear-driven  coolant  pump. 
Floor  space  is  33  x  46  in.,  and  net  weight  2,000  pounds. 

Blount  A.C.  Motor  Buffing  Machine 
The  alternating-current-motor  buffing  machine  shown 

in  the  accompanying  illustration  has  recently  been  de- 
veloped by  the  J.  G.  Blount  Co.,  of  Everett,  Mass. 

The  machine  is  built  in  four  sizes,  i  hp.  for  wheels 

FIG.  2.      POSITION  OF  WORK  IN  GLEASON  GENERATOR 

BLOUNT   A.C.    MOTOR    BUFFING    MACHINE 

6  X  i  in.,  1  hp.  for  wheels  8x1  in.,  2  hp.  for  wheels 
10  X  14  in.,  and  3  hp.  for  wheels  12  x  2  in.  S.K.F.  ball 
bearings  are  mounted  in  dust-proof  housings.  The 
spindle  is  of  high-carbon  steel. 

The  head  or  motor  unit  is  regularly  mounted  with  a 
pan  on  a  column,  but  may  be  supplied  on  a  bench  base. 
A  tool  tray  is  bolted  to  the  column.  A  safety  switch 
having  a  thermal  cut-out  is  mounted  on  the  column 
beneath  the  tool  tray,  which  serves  to  protect  it  from 
the  buffing  compounds  and  also  from  abuse.  The  motor 
is  of  Westinghouse  design.  The  entire  machine  is  fin- 

ished with  an  oil-proof  enamel,  thus  making  it  easy  to 
keep  a  clean,  bright  surface.  The  machine  is  regularly 
supplied  for  the  following  currents:  The  J-hp.  motor 
for  110  or  220-volt,  60-cycle,  single  phase  current,  and 
the  1,  2  and  3-hp.  motors  for  220,  440  or  550-volt. 
60-cycle,  two  or  three-phase  current. 
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Gordon  Crankcheek  Turning  Lathe 

The  special  purpose  lathe  illustrated  has  just  been 

brought  out  by  the  Willard  Machine  Tool  Co.,  Cincin- 

nati, Ohio.     It  is  the  latest  development  in  the  line  ol 

The  work  is  fed  past  the  cutting  tools  by  a  screw  which 

slides  the  platen  longitudinally  along  the  bed.  A  large 

range  of  feeds  is  provided  through  the  gear  train  shown 

at  the  extreme  i-ight  in  Fig.  2. 
The  machine  ia  started  and  stopped  by  either  of  the 

two  horizontal  levers  at  the  ends  of  the  shaft  extending 

across  the  front  of  the  bed  just  above  the  nameplate, 

Fig.  1.  The  feed  is  thrown  in  by  the  vertical  lever  just 

behind  the  handwheel  at  the  left  center  of  the  bed,  and 

is  thrown  out  by  an  automatic  trip.  The  handwheel 

returns  the  platen  to  the  original  position.  The  head- 
stock,  tailstock  and  steadyrests  are  bolted  to  the  platen 
and  travel  with  it  as  a  unit. 

Eccentric  bushings  at  the  ends  of  the  overarm  shaft 

may  be  rotated  by  the  handwheels  shown  in  Fig.  1, 

against  stops  which  determine  the  position  of  the  cut- 
ters for  rough  and  finishing  cuts.  The  lever  above  the 

middle  support  of  the  overarm  shaft  locks  the  shaft  in 

position. 
Drive  is  through  a  friction  clutch  and  two  interme- 

diate gears  to  the  main  intermediate  shaft,  which  is 

FlU.  1.   GORDON  CRANKCHEEK  TURNING  LATHK. 

lathes  for  turning  cams  and  other  irregular  surfaces, 

built  by  the  Gordon  Form  Lathe  Co.  for  the  past  four 

years.  The  machine  is  designed  to  turn  all  the  crank- 
cheeks  of  a  six-cylinder  crankshaft  simultaneously,  the 

time  for  the  whole  job  being  only  that  required  for  one 
tool  to  traverse  the  width  of  one  cheek.  The  particular 

lathe  shown  is  one  used  by  the  Studebaker  Corporation 

for  turning  up  its  four-bearing  crankshaft  which  has 
eight  cheeks. 

In  Fig.  1  are  shown  the  relation  of  the  various  parts 

and  the  heavy  construction  made  necessary  by  the  simul- 
taneous action  of  the  eight  cutters.  The  circular  cutting 

tools  are  held  in  toolblocks  which  rotate  in  rocker  arms 

swinging  about  the  overarm  shaft  shown  at  the  top  of 

the  figure.  The  oscillation  of  the  rocker  arm  to  permit 

the  tool  point  to  follow  the  contour  of  the  work  is 

controlled  by  the  lower  row  of  cams  shown  in  the  back 

view  of  the  lathe,  Fig.  2.  Rotation  of  the  toolblock  to 

maintain  the  proper  relation  between  the  cutting  point 
and  the  work  is  controlled  by  the  upper  row  of  cams. 

FIG.   2.     REAR  VIKW  WITH  GIOAR  GUARD   REMOVED 

FIG.    3.      ROCKER   ARM    AND   CAMS 

geared  to  the  main  spindle  and  the  two  camshafts  by 

the  gears  shown  uncovered  in  Fig.  2.  These  three  shafts 

operate  at  the  same  speed.     Gears  run  in  oil. 

The  cutting  lubricant  is  supplied  by  a  No.  3  Brown 

&  Sharpe  pump  through  leads  to  the  cutting  points. 

Ample  chip  clearance  is  provided  between  the  bottoms 
of  the  rockers  and  the  platen.  The  chips  fall  into  a  chip 

pan  and  are  removed  through  the  large  nameplate  door 
in  the  front  of  the  bed. 

In  Fig.  3  the  relative  positions  of  work,  tool,  toolblock, 

cams,  rocker  arms,  etc.,  are  shown.  Fig.  4  shows  the 

mechanism  that  rotates  the  toolblock.  Returning  to 

Fig.  3,  A  is  the  center  of  the  6-in.  overarm  shaft  on 
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which  the  rocker  arm  swings,  B  is  the  cutting  point 
which  is  at  the  center  of  the  toolblock  C.  Rotation  of 
the  toolblock,  therefore,  does  not  change  the  position  of 
the  cutting  point  but  does  change  the  clearance  angle. 
In  Fig.  4  it  will  be  seen  that  the  toolblock  C  has  gear 
teeth  cut  upon  its  outer  edge  which  mesh  with  the 
teeth  of  the  gear  sector  D.  The  gear  sector  pivots  on  a 
pin  in  the  rocker  arm  and  is  actuated  by  the  links  /  and 
G  which  get  their  motion  from  a  roller  at  J.  The  links 
are  fulcrumed  on  a  shaft  at  H  and  the  cam  roller  /  is 
raised  and  lowered  by  the  track  cam  K. 

Motion  of  the  cutting  tool  to  conform  with  the  contour 
of  the  crankcheek  is  secured  by  the  action  of  the  cam 
N  on  the  hardened  roller  M  in  the  foot  of  the  rocker 
arm  L.  The  roller  M  is  adjustable  by  means  of  the 
screw  P  and  locknut  Q  which  move  the  slide  0  on  which 
the  roller  is  mounted.  Spacing  collars  on  the  overarm 
shaft  position  the  rocker  arms  above  the  crankcheeks 
and  large  guide  plates  fixed  in  the  main  frame  guide  the 
lower  ends  of  the  rocker  arms  and  restrain  their  motion 
to  a  vertical  plane  at  right-angles  to  the  work  centerline. 

The  circular  cutter  is  3  in.  in  diameter  and  is  mounted 

The  cutter  is  positively  driven  by  flats  on  the  shank 
engaging  with  a  slot  in  the  holder. 

The   pilot  nut   is    screwed   into   the   nolder   and   the 
threaded  end  of  the  pilot  is  screwed  into  it,  binding  the 

FIG.  4.      CUTTKR  ROTATING  MECHANISM 

on  a  B-in.  stud.  It  is  adjusted  by  means  of  a  worm 
locked  in  the  toolblock  which  meshes  with  hobbed  teeth 

in  the  cutter.  A  gage  is  provided  to  facilitate  setting 
of  the  tool  after  it  has  been  reground.  The  toolblock  is 
14  in.  in  diameter  and  is  guided  between  two  plates, 
one  of  which  appears  in  Fig.  3.  The  plates  are  doweled 
in  place  and  locked  by  six  flush  locking  nuts. 

The  cams  are  steel  castings,  machined  all  over,  and 
the  tracks  are  hardened  and  ground  tool  steel,  made  in 
sections  and  attached  to  the  cams  by  dowels  and  filis- 
ter  head  capscrews.  The  3-in.  camshafts  have  7-in. 
plain   end  bearings   and  anti-friction   center   bearings. 

Eclipse  Junior  Spot-Facing  Tool 
The  Eclipse  Interchangeable  Counterbore  Co.,  1618 

St.  Aubin  Ave.,  Detroit,  Mich.,  has  recently  added  to  its 
line  the  spot-facing  tool  illustrated  herewith. 

The  tool  comprises  a  nickel-steel  shank  and  holder, 
an  externally  and  internally  threaded  pilot-nut  (screwed 
into  the  holder) ,  a  high-speed  steel  facing  cutter  and  ai 
machine-steel  pilot.  The  facing  cutter  is  provided  with! 
a  shank,  ground  to  fit  the  hole  in  the  holder  so  that  wheni 
assembled  both  holder  and  cutter  will  be  in  alignment. 

BCPLJSB  JUNIOR  SPOT-FACING  TOOL. 

cutter  securely  in  place.  Pilot  nuts  having  a  variety  of 
sizes  of  internal  threads,  enable  the  use  of  many  sizes 
of  pilots  with  the  same  holder.  Holders  are  made  hav- 

ing Morse  tapers  Nos.  2,  3  and  4  for  facing  cutters 
from  i  to  li  in.;  li  to  1|  in.  and  IS  to  3  in.,  respectively. 

To  enable  users  of  Eclipse  pin-drive  holders  and  pilots 
to  use  the  interchangeable  spot-facing  tool  without  the 
purchase  of  new  equipment,  adapters  can  be  furnished. 

Black  &  Decker  Special  V^-In.  Portable 
Electric  Drill 

The  accompanying  illustration  shows  a  portable  elec- 
tric drill,  having  a  capacity  of  J  in.,  recently  placed  on 

the  market  by  the  Black  &  Decker  Manufacturing  Co., 
Baltimore,  Md.  The  principal  features  are  the  pistol 
grip  and  the  trigger  switch. 

The  housing  is  made  of  an  aluminum  alloy,  and  in- 
closes a  universal  motor  intended  for  operation  on  either 

direct  or  alternating  current.  It  is  ordinarily  supplied 
for  110-volt  current,  although  it  can  be  furnished  for 
220  or  32  volts.  A  cooling  fan  is  keyed  to  the  armature 
shaft.  The  reduction  gears  are  of  chrome-nickel  steel, 
are  of  stub-tooth  form,  and  run  in  grease.  By  remov- 

ing the  cover  plate  on  the  switch  handle,  the  terminal 
block  and  the  motor  leads  may  be  quickly  exposed,  this 
feature  being  particularly  useful  when  changing  the 
cable.  A  three-jaw  geared  nut  chuck,  capable  of  hold- 

ing straight-shank  drills  up  to  J  in.  in  diameter,  is 
furnished.  The  drill  is  provided  with  15  ft.  of  electric 
cable,  attachment  plug,  combination  spade  handle  and 
breast  plate,  and  detachable  side  handle.  It  weighs 
complete  15  pounds. 

B.  &  D.  I-IN.  PORTABLE  ELECTRIC  DRILi. 
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Barber-Colman  Automatic  Hob- 
Sharpening  Machine 

An  automatic  machine  for  sharpening  hobs  and 
formed  cutters,  and  intended  to  reduce  the  time  of 
sharpening  as  well  as  to  make  possible  the  performance 
of  such  work  by  an  ordinary  operator,  has  been  devel- 

oped by  the  Barber-Colman  Co.,  Rockford,  111.,  and  is 
shown  in  Fig.  1.  The  machine  was  designed  primarily 
for  sharpening  hobs  up  to  4  in.  in  diameter  and  4  in.  in 
length,  but  it  is  applicable  also  to  the  sharpening  of 
formed  cutters. 

The  hob  being  sharpened  is  indexed  at  the  end  of  each 

complete  to-and-fro  stroke,  the  mechanism  provided  to 
index  for  different  numbers  of  gashes  being  adjustable 
and  providing  a  means  of  easy  change.  The  mechanism 
used  to  give  the  desired  helical  angle  on  the  hob  permits 
of  ready  adjustment.  The  feed  provided  is  adjustable 
and  actuates  once  for  each  revolution  of  the  hob,  regard- 

the  spindle,  being  shown  in  Fig.  2.  The  index  plate, 
which  is  the  notched  plate  clamped  and  keyed  to  the  tail 
end  of  the  work  spindle,  may  be  quickly  removed  and 

L 

FIG.    1.     BARBER-COLMAN    HOB-SHARPENING    MACHINK 

less  of  the  number  of  gashes.  The  faces  of  the  hob 
teeth  are  ground  or  sharpened  truly  radial  with  the  hob 
center,  irrespective  of  whether  the  gash  is  straight  or 
helical. 

The  hob  to  be  sharpened  is  mounted  on  a  mandrel, 
carried  in  the  headstock  spindle,  the  outer  end  of  the 
mandrel  being  supported  by  a  sliding  tail  center.  Both 
the  spindle  and  tail  center  are  mounted  on  a  table  which 
travels  past  the  grinding  wheel,  having  a  fixed  stroke  of 
71  in,  and  being  actuated  by  means  of  a  friction  clutch. 
The  operation  of  this  clutch  is  at  the  control  of  the 
operator  at  all  times,  and  can  be  thrown  out  of  engage- 

ment at  the  end  of  any  stroke. 
The  work-arbor  spindle  is  provided  with  a  No.  8 

B.&S.  taper  hole,  and  runs  in  ball  bearings.  The  rotat- 
ing and  indexing  mechanism  is  located  at  the  tail  end  of 

PIG. FRED    AND    INDEXING    MEXTHANISMS 

replaced.     It  is  made  of  hardened  steel,  the  notches 
being  ground.    Indexing  is  positive  and  automatic. 

The  rotary  motion  for  helical  work  is  imparted  by 
means  of  an  adjustable  swiveled  guide  actuating  a  rack 
under  the  sliding  work  table  so  as  to  turn  a  gear  on  the 
tail  end  of  the  work  spindle.  This  guide  is  carried  in  a 
swiveled  and  graduated  plate,  which  can  be  set  at  any 
desired  angle  by  means  of  a  knurled  handwheel  and 
worm.  A  fine-tooth  ratchet  can  be  seen  on  the  tail  end 
of  the  work  spindle,  with  a  counterpart  at  the  extreme 
left  end  of  the  machine.  The  overhead  bracket  connect- 

ing these  two  ratchets  is  really  a  slide,  and  is  fastened 
on  the  right  to  the  arm  on  the  tail  end  of  the  work 
spindle.  It  keeps  the  indexing  parts  on  the  spindle  and 
the  actuating  parts  at  the  left  end  of  the  machine  in 
proper  relation  to  each  other.  As  the  table  moves 
toward  the  left,  the  two  ratchets  engage  each  other; 
and  the  dog,  which  until  now  has  been  engaged  in  the 
index  plate,  is  lifted  clear  of  the  plate,  leaving  the  latter 
free  to  rotate.  Immediately  after  rotation  begins,  the 
dog  is  released  and  ready  to  snap  into  the  next  notch  on 
the  index  plate.  From  that  point  to  the  end  of  the 
stroke,  the  left-hand  ratchet  together  with  the  nut  in 

FIG.    3.      SHARPENING    A    HELICAL-FLUTE    HOB 
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which  it  turns,  is  pushed  endwise  against  a  strong 

spring;  and  is  returned  to  its  former  position  as  soon 
as  the  table  moves  toward  the  right. 

The  mechanism  which  feeds  the  work  against  the 

grinding  wheel  is  actuated  only  at  the  completion  of 

each  revolution  of  the  hob,  and  is  controlled  by  means 

of  a  thumbscrew  regulator.  The  feed  is  adjustable  to 

provide  a  motion  of  0.0005  to  0.002  in.  at  the  periphery 

of  a  hob  3  in.  in  diameter.  Provision  is  also  made  for 

setting  the  feed  so  as  to  stop  automatically  after  grind- 
ing any  predetermined  amount,  so  that  a  hob  will  not  be 

spoiled  should  the  operator  be  called  away  from  the 
machine.  A  hood  covers  the  entire  indexing  and  feed 

mechanism,  to  protect  it  from  flying  grit  and  dust. 

The  grinding  wheel  is  driven  by  means  of  an  endless 

belt,  provided  with  adjustable  idler  pulleys  for  keeping 

the  belt  at  the  proper  tension.  The  wheelhead  is  carried 

on  a  heavy  arm  mounted  with  a  vertical  adjustment  on 

the  column.  The  grinding-wheel  spindle  is  mounted  in 

ball  bearings  which  are  carried  in  a  sleeve,  the  whole 

unit  being  easily  adjustable  to  bring  the  wheel  to  the 

diamond  for  truing.  The  wheel  spindle  is  driven  at  the 

rear  end  through  a  pair  of  spiral  bevel  gears,  which  tend 
to  eliminate  vibi'ation. 

One  feature  of  the  machine  is  its  provision  for  grind- 

ing a  true  radial  face  on  the  cutter  teeth  regardless  of 

whether  the  cutter  is  straight  or  at  an  angle.  This  is 

accomplished  by  mounting  the  wheel  spindle  at  an  angle, 

as  shown  in  Fig.  3,  so  that  the  vertical  convex  element 

of  the  saucer-shaped  grinding  wheel  is  directly  over  the 
center  of  the  work  mandrel;  and  also  by  having  the 

wheelhead  mounted  in  a  swivel,  so  that  the  necessary 

angular  adjustment  may  be  obtainable  for  helically 

gashed  hobs.  The  range  of  this  angular  adjustment  of 
the  wheelhead  is  the  same  as  that  provided  for  the  work 

spindle,  accommodating  any  angle,  right  or  left,  up  to 

'iO  deg.  on  hobs  3  in.  in  diameter. 
A  diamond  dressing  device  built  onto  the  head  of  the 

machine  enables  true  radial  grinding  of  the  teeth,  being 
so  arranged  that  by  means  of  a  graduated  stop  the 
diamond  can  be  set  to  the  zero  position  regardless  of  its 
wear.  However,  if  it  should  be  desired  to  grind  either  a 
hook  or  a  rake  on  the  face  of  the  cutter  teeth,  it  can  be 
done  by  setting  the  diamond  forward  or  back  of  the 
zero  position  the  desired  amount  and  dressing  the 
wheel  in  that  position. 

The  machine  is  regularly  belt-driven  and  a  counter- 
shaft is  furnished.  When  motor  drive  is  desired,  the 

countershaft  is  supplanted  by  a  motor  base  and  pulley. 
The  regular  equipment  furnished  includes  one  I  and  one 
IJ-in.  work  arbor,  one  7-in.  grinding  wheel,  a  set  of 
seven  index  plates  for  hobs  having  10  to  16  gashes, 
table-drive  and  grinding-wheel  belts  and  the  necessary 
wrenches.  The  floor  space  of  the  machine  is  42  x  50  in., 
and  the  height  72  in.  The  net  weight  is  approximately 
5^250  pounds. 

Athol  U-Beam  Bench  Vise 
The  Athol  Machine  and  Foundry  Co.,  Athol,  Mass., 

has  recently  placed  on  the  market  the  U-beam  bench 
vise  show  in  the  accompanying  illustration.  The  vise, 
which  is  stated  to  be  more  rugged  than  the  oval-slide 
vise  formerly  made  by  the  concern,  is  bolted  to  the  top 
of  the  bench.  It  has  a  screw  of  the  buttress  type,  op- 

erating in  a  malleable-iron  nut.  The  jaws  are  of  tool 
steel.     The  beam,  eye  and  ball  are  unfinished,  but  the 

general  overall  finish  of  the  vise  is  said  to  be  smooth. 
The  vise  is  made  in  four  sizes,  having  widths  of  jaws 
of  2i,  3,  3i  and  4  in.     The  jaw  openings  are,  respec- 

ATHOL    U-BEAM    BK.NCH    VI.SK 

tively.  Si,  4i,  5i  and  6  in.,  and  the  weights  13,  21,  30 
and  37  pounds. 

Newton  Model  C-75  Straddle-MiUing 
Machine 

The  accompanying  illustration  shows  a  cycle-feed- 
type,  straddle-milling  machine  recently  placed  on  the 
market  by  the  Newton  Machine  Tool  Works,  Inc., 
Philadelphia,  Pa.  The  machine  is  intended  for  facing 
the  bearings  for  crankshafts  in  automobile  cylinder 
blocks.  The  drive  is  by  belt,  and  is  transmitted  throrugh 
gears  inclosed  and  runnii  g  in  oil. 

The  two  spindles  are  mounted  in  substantial  housings, 
and  have  individual  hand  adjustment  to  permit  of  re- 
grinding  the  face-milling  cutters.  The  motion  of  the 
table  consists  of  a  rapid  advance  downward,  a  slow 
feed  for  the  cut,  and  an  upward  quick  return  to  the 

loading  position,  where  the  table  automatically  stops  on 
the  level  of  the  conveyor  rolls.  The  table  is  provided 
with  hardened  steel  jig  plates.  The  clamping  is  done 

from  above  by  a  double-post  beam  clamp  hinged  at  one 

end  and  supplied  with  a  central  clamping  screw  operated 

by  a  handwheel.  Provision  is  made  so  that  the  rate  of 

feed,  or  the  time  of  one  cycle,  may  be  varied. 

1 
1 
I 
t 

Oil        jj 

^ 

NEWTON  MODEL  C-75  STRADDLE-MILI.ING  MACHINE 
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Gardner  No.  1  Automatic  Double 
Grinding  Machine 

The  Gardner  Machine  Co.,  Beloit,  Wis.,  has  recently 

placed  on  the  market  the  two-spindle  automatic  grind- 
ing machine  shown  in  the  accompanying  illustration. 

The  machine,  which  is  known  as  the  No.  1  double  grind- 
ing machine,  is  intended  for  the  rapid  grinding  of 

pieces  having  two  parallel  sides  that  require  finishing, 
being  adapted  to  the  grinding  of  piston  rings,  ball  and 
roller  bearing  races,  sad-iron  sole  plates,  thrust  washers 
and  similar  parts.  The  openings  in  the  work  carrier, 
the  large  disk  on  the  top  of  the  machine,  are  made  to 
conform  to  the  shape  of  the  work.  They  are  here  made 
to  fit  ball-bearing  races  and  sad-iron  plates,  although 
by  the  use  of  inserts  they  may  be  made  to  conform  to 
the  shape  of  other  pieces. 

The  spindles  of  the  machine  are  offset  with  relation 
to  each  other.  When  the  grinding  requires  the  use  of 

a  coolant,  the  grinding  members  consist  of  two  24-in. 
abrasive  ring  wheels  carried  in  "Perfection"  chucks. 
For  dry  grinding,  steel  disk  wheels  24  in.  in  diameter 
are  employed.  The  parts  to  be  ground  are  carried  into 
the  grinding  position  by  the  work  carrier,  which  is  a 
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large  circular  disk  passing  between  the  grinding  mem- 
bers. In  order  to  accommodate  a  variety  of  work,  the 

carrier  is  provided  with  a  range  of  f^eds  from  six  to 
forty  pieces  per  minute. 

The  position  of  the  grinding  members  may  be  ad- 
justed by  means  of  a  handwheel  operating  through  a 

worm  gear  and  screw,  graduations  being  provided  up 
to  0.0001  in.  Provision  is  made  for  accurately  align- 

ing the  spindles  of  the  machine.  The  work  carrier  is 
ordinarily  provided  with  either  five  or  ten  openings  for 
work.  As  it  brings  a  piece  of  work  into  the  grinding 
position,  one  of  the  grinding  members  automatically 
advances  until  it  reaches  a  positive  stop.  Since  this 
member  approaches  the  work  under  spring  pressure,  it 
advances  only  as  rapidly  as  the  stock  is  removed,  thus 
preventing  danger  from  over-feeding.  The  member  is 
returned  to  Its  open  position  by  the  action  of  a  cam, 
and  the  work  as  it  passes  from  between  the  wheels  is 
automatically  unloaded.  Thus,  clearance  is  provided  for 
the  entrance  of  the  next  piece  of  work. 

Each  grinding  member  is  mounted  on  a  head,  which 

slides  upon  ways  to  provide  the  feeding  motion  just 
mentioned.  Steel  collars  carry  the  thrust.  When  grind- 

ing small  work  that  permits  of  a  high  rate  of  feed, 
an  automatic  feeding  device  for  the  carrier  is  employed. 

Devices  for  trueing  the  grinding  members  are  integral 
with  the  machine,  although  they  do  not  interfere  with 
the  action  of  the  machine  and  are  brought  into  use  only 
when  desired.  The  spindles  are  made  of  alloy  steel  and 
mounted  in  bronze  bearings  adjustable  for  wear.  Shields 
are  provided  to  exclude  dirt  from  the  ways.  Gibs  are 
provided  to  take  up  the  wear  on  the  sliding  parts,  and 
means  of  lubrication  are  provided  for  all  bearings. 

S-P  "American"  Air  Chucks 
The  S-P  Manufacturing  Co.,  872  East  72d  St.,  Cleve- 

land, Ohio,  has  recently  placed  on  the  market  the  air- 
operated  chucks  formerly  made  by  the  American  Air 
Chuck  Co.,  Chicago,  111.  The  standard  sizes  of  the 
chucks  range  from  61  to  18  in.  capacity,  although  larger 
chucks  can  be  furnished.  At  the  left  of  the  accoropany- 
ing  illustration  is  shown  the  three-jaw  combination 
chuck,  while  at  the  right  is  shown  a  two-jaw  chuck. 
Both  types  are  intended  for  general  manufacturing 
purposes,  holding  work  either  internally  or  externally. 
Special  jaws  or  master  slides  to  take  false  jaws  can 
be  furnished.  The  chuck  bodies  are  made  of  one-piece 
semi-steel  castings,  and  resemble  those  ordinarily  em- 

ployed in  lathe  chucks.  The  chuck  is  heavily  built; 
because  of  its  short  length,  it  tends  to  eliminate  chat- tering. 

The  sector  levers  are  made  of  alloy  steel,  and  operate 
the  chuck  slides  to  obtain  the  universal  movement  of 
the  chuck.  They  are  fastened  to  steel  blocks  which  fit 
in  the  body  proper.  Heavy  ribs  running  the  entire 
width  of  the  body  reinforce  the  chuck  and  provide  seats 
for  the  sector  block  to  fit  in.  Since  the  nose  of  the 
machine  spindle,  or  the  faceplate,  rests  against  the  back 
of  the  sector  blocks,  the  strain  of  the  work  bears  on 
the  end  of  the  machine  spindle.  A  flanged  steel  dust 
bushing  is  riveted  to  the  body  of  the  chuck,  and  pre- 

vents it  from  spreading  in  the  front. 
To  obtain  the  gripping  action,  a  roller  movement  is 

employed.  A  cam  movement  is  used  at*  the  outer  end  of 
the  sector  lever.  The  air  may  be  shut  off  in  the  cylinder 
and  the  work  still  firmly  held.  Where  a  very  long 
pilot  bar  is  used,  the  pilot  bushing  can  be  employed  to 
guide  the  bar,  and  the  cam  bushing  can  be  made  any 
desired  length.  The  sector  levers  operate  in  a  pocket 
of  the  jaw  at  a  ratio  of  2i  to  4*.  Should  the  air  supply 
fail  entirely,  the  chuck  can  be  hand  operated  merely  by 
placing  a  bushing  between  the  cam  bushing  and  the 

faceplate. 

S-P    "AMERICAN"   AIB    CHUCKS 
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**Tri-Way*'  Universal  Horizontal 
Boring  Machine 

A  horizontal  boring  machine,  shown  in  Fig.  1,  has 

recently  been  completed  by  the  Universal  Boring  Ma- 
chine Co.,  Hudson,  Mass.,  and  is  now  ready  for  the 

FIG.  1.      "TRI-WAY"   UNIVER.SAI^  HORIZONT.VL  BOKIXG  MACHINE 

market  under  the  trade  name,  "The  Original  Tri-way 
Universay  (Horizontal)  Boring  Machine."  From  a  fea- 

ture of  the  bed  the  machine  derives  its  name  "tri-way," 
there  being  three  instead  of  two  guiding  ways  provided 
for  the  carriage.  The  latter  is  gibbed  to  the  center 
and  front  ways,  while  the  rear  way  supports  what 
would  otherwise  be  overhand,  and  enables  the  table 
to  hold  longer  and  heavier  pieces.  The  levers  controll- 

ing the  various  movements  are  grouped  so  as  to  be 
within  easy  reach  of  the  operator. 

A  pump  may  be  attached  when  it  is  desired  to  use 

cutting  lubricant,  and  troughs  or  sluice-ways  are  pro- 
vided to  carry  the  overflow  to  a  settling  basin  and  tank. 

The  tank  is  inside  the  base  and  contains  the  pump, 
which  is  completely  enclosed,  with  only  the  driving 
shaft  and  pulley  extending.  Access  to  the  tank  and 

pump  is  provided  for  by  a  large'  door  in  the  back  of 
the  base,  and  clean-out  spaces  allow  the  removal  of  chips 
without  interfering  with  the  progress  of  the  work. 
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FIG,    2.    GEAR   TRAYS    WITH   COVER    REMOVED 

The  base  extends  beyond  the  head  and  provides  a  rigid 
support  for  the  motor,  which  drives  the  main  shaft 
through  a  Morse  silent  chain,  thus  making  the  machine 
self-contained.  All  speed  and  feed  change  gears  are 
located  in  two  flat  trays,  one  above  the  other,  and  also 
supported  upon  the  extension  of  the  bed.  By  removing 

the  cover  of  the  upper  tray,  as  in  Fig.  2,  the 
feed  gears  and  their  related  parts  are  easily 
accessible  from  above,  while  by  withdrawing 
six  capscrews  the  entire  tray  may  be  lifted  off, 

giving  access  to  the  parts  of  the  speed-change 
mechanism.  Both  trays  may  be  removed  as  a 
unit  without  interfering  with  other  parts.  All 
the  gears  are  of  steel  and  run  in  oil. 

The  machine  carries  a  4-in.  bar.  The  bar- 
carrying  heads  are  moved  up  and  down  simul- 

taneously and  may  be  fed  by  power  in  either 
direction.  Power  crossfeed  in  either  direction 
is  provided  for  the  table,  as  is  also  power 
traverse  to  the  carriage.  Any  movement  to 
which  power  feed  is  applied  has  also  a  rapid 
movement.  The  lever  which  operates  this 
rapid  movement  must  be  held  in  engagement 
by  the  hand  of  the  operator.  Automatic 
knockouts  are  provided,  to  prevent  over-run- 

ning. The  mechanisms  of  the  levers  interlock 

to  prevent  the  engagement  of  opposed  move- 
ments. A  friction  slip  is  interposed  in  the 

drive  to  prevent  damage  from  the  accidental 
blocking  of  any  movement. 

The  outer  support  for  the  bar  is  made  in  two 
sections,  so  that  the  upper  part  may  be  unbolted  and 
removed  from  the  machine  when  it  is  desired  to  place 
long  work  on  the  table,  while  the  lower  part  is  not  dis- 

turbed. The  upper  part  is  doweled  to  the  lower  and  can 
be  replaced  without  the  necessity  for  realigning  the 
bearing  for  the  bar. 

The  machine  is  made  in  two  sizes,  with  three  lengths 
of  bed.  The  distance  from  the  faceplate  to  the  outer 
support  is  either  72,  96,  or  120  in.,  and  the  vertical 
travel  of  the  bar  heads  is  30  or  36  in.  The  table  has 
a  working  surface  of  30  x  36  in.  or  36  x  75  in.  The 
spindle  speeds  range  from  7  to  284  r.p.m.  in  geometric 
progression,  and  the  feeds  may  be  from  4  to  5 «  in.  per 
minute,  irrespective  of  the  spindle  speeds.  The  ma- 

chine shown  covers  a  floor  space  of  17  ft.  x  9  ft.  5  in., 
and  is  about  8  ft.  high.  The  weight  is  approximately 
20,000  pounds. 

Pedrick  Boring  Unit 
The  accompanying  illustration  shows  a  portable  bor- 

ing unit  recently  placed  on  the  market  by  the  Pedrick 
Tool  and  Machine  Co..  3638  North  Lawrence  St.,  Phila- 

delphia, Pa.  The  device  is  very  similar  in  construction 
to  the  driving  end  of  the  portable  taper  boring  bar 

described  on  page  903,  Vol.  55,  of  the  American  Machin- 
ist. It  consists  of  four  members,  the  bar,  the  feed 

mechanism,  the  driving  gear  and  the  crosshead  mech- 
anism. 

The  bar  is  of  fhe  standard  type.  It  is  3  in.  in  diam- 
eter and  3  ft.  long,  having  a  travel  of  18  in.  The  lower 

end  of  the  bar  is  bored  out  with  a  taper  hole  to  permit 
of  holding  tools.  A  feed  screw  having  a  square  thread 
is  embedded  in  a  groove  almost  the  full  length  of  the 
bar.  The  outer  end  of  the  bar  carries  the  feed  case. 

By  blocking  the  motion  of  the  handwheel,  the  feed  be- 
comes automatic.     Two  changes  of  feed  are  ordinarily 



January  5,  1922 Cut  Production  Costa — With  Modern  Equipment 

46 provided,  although  three  may  be  furnished  for  special 
work.  The  compounded  driving  gearing  is  enclosed  in 
a  strong  frame.  Power  may  be  applied  by  belt,  by 
motor,  or  if  necessary,  by  hand. 

The  crosshead  supports  the  guide  for  the  bar.    Space 

PEDRICK    PORTABLE    BORING    UNIT 

blocks  provide  room  between  the  work  and  the  end  of 
the  bar,  and  permit  of  different  arrangements  so  as  to 
fit  work  of  different  types.  Setscrews  are  provided  for 
centering  the  bar  in  the  hole.  The  unit  may  be  operated 
in  any  position. 

National  "Parabolic"  Milling  Cutters 
The  National  Twist  Drill  and  Tool  Co.,  Detroit,  Mich., 

has  recently  placed  on  the  market  milling  cutters  of  the 
type  shown  in  the  accompanying  illustration,  and  desig- 

nated by  the  name  of  "Parabolic."  In  order  to  make  the 
cutter  tooth  of  uniform  strength  throughout  its  length, 
the  shape  adopted  is  that  of  a  parabola  slightly  modified 
at  the  small  end.  The  number  of  teeth  used  is  nearer 
to  that  of  the  conventional  fine-tooth  cutter  than  that  of 
the  coarse-tooth  type.    In  order  to  get  the  most  effective 

chip  thickness  per  tooth  without  excessive  peripheral 
speed,  a  fairly  large  number  of  teeth  was  found  de- 

sirable. Considerable  research  work  on  the  action  of 
milling  cutters  was  done  in  order  to  ascertain  the  most 
efficient  form  of  tooth. 

The  parabolic  cutters  are  made  in  plain-side  and  end- 
mill  types,  as  well  as  in  special  designs  to  suit  particular 

purposes. 

Harrington  Truck  Tables 
The  illustration  shows  a  truck  table  recently  placed 

on  the  market  by  Edwin  Harrington,  Son  &  Co.,  Inc., 
Philadelphia,  Pa.,  for  the  handling  of  large  work.  The 
tables  are  particularly  adapted  to  use  with  straight-rail 
or  fully  adjustable  multiple-spindle  drilling  machines, 
as  they  permit  of  moving  the  work  all  the  way  out  from 
under  the  machine  for  changing  it,  or  of  moving  it  in 
small  steps  to  obtain  any  desired  indexing.  The  device 
is  made  in  a  standard  design,  although  features  may  be 
changed  to  permit  of  any  surface  dimensions,  number 
of  wheels,  character  of  top  surface  or  method  of  move- 
ment. 

The  frame  is  ordinarily  made  of  channels  with  the 
flanges  turned  out,  and  with  the  trucks  and  the  inter- 

mediate supporting  I-beams  bolted  on  the  inside.  Cast- 
iron  members  fastened  on  the  inside  of  the  frame  have 

vertical  slots  to  hold  4  x  i-in.  work-supporting  bars. 
Ordinarily,  these  bars  are  covered  with  planks,  so  that 
the  cutting  tools  may  easily  penetrate.  The  wheels  are 
mounted  on  roller  bearings  carried  in  cast-iron  housings. 

NATIONAL   "PARABOLIC"    MILLINn    RirTTRRS 

HARRINGTON    TRUCK    TABLE 

Two  trucks  are  ordinarily  employed,  but  a  greater  num- 
ber of  wheels  can  be  used  for  a  table  of  great  size  or 

weight.  The  front  and  rear  wheels  of  one  truck  are 
turned  with  double  flanges  having  angled  sides  in  order 
to  mate  with  the  head  of  the  rail,  which  is  planed  to 
V-shape  and  guides  the  table  in  a  straight  line.  The 
other  wheels  have  smooth  unflanged  treads. 
Movement  of  the  table  is  usually  accomplished  by 

means  of  a  hand  ratchet  lever  at  the  front,  which  drives 
the  front  wheel  of  each  truck  through  gears.  When 

desired,  a  compound-wound,  direct-current  motor  is 
mounted  below  the  table  and  geared  to  the  drive  wheel 
shaft,  so  as  to  move  the  table  at  a  rate  of  about  60  in. 
per  minute.  It  is  controlled  by  means  of  a  push-button 
automatic  starter,  and  is  said  to  be  controllable  to  give 
movements  as  small  as  0.01  in.  The  table  can  be  sup- 

plied with  a  cast-iron  top  having  T-slots  and  pin  holes, 

if  desired.' 
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Pratt  &  Whitney  Die-Sinking  Machine 
A  die-sinking  machine  intended  especially  for  work 

on  large  dies  has  recently  been  placed  on  the  market  by 
Pratt  &  Whitney  Co.,  Hartford,  Conn.  By  means  of 

the  "Bayrer's  compensating  arms,"  as  shown  in  the 
accompanying  illustration,  a  die  weighing  four  tons 
may  be  suspended  by  elevating  screws,  and  readily 
placed  in  position  on  the  table,  then  swiveled,  tilted  or 
turned  on  edge  by  the  operator.  The  hand  feeds  are 
thereby  rendered  sensitive  to  light  cuts  and  the  die 
may  be  fed  over  to  the  extreme  limits  for  cutting  the 
gates.  The  compensating  arms  may  be  folded  back  and 
latched  against  the  sides  of  the  column.  They  are  car- 

ried on  roller  bearings  supplemented  by  ball  bearings, 
so  that  the  die  can  be  very  easily  moved. 

Both  of  the  outer  carrying  arms  are  provided  with 
balancing  beams  and  adjustable  weights,  by  means  of 
which  the  load  of  the  die  can  be  approximately  balanced 
and  thus  relieved  from  the  table.  Clamps  are  attached 
to  the  end  of  the  die  block  to  provide  trunnions  by  which 
the  die  may  be  supported.  When  it  is  desired  to  tip  the 
die,  the  table  is  lowered  so  that  the  arms  sustain  the 
entire  load.  The  machine  is  of  the  knee  type,  so  that 
the  die  can  be  elevated  by  power  to  bring  the  cut 
to  a  level  convenient  for  the  operator.  The  table  ordi- 

narily is  very  low,  so  that  platforms  are  unnecessary. 
The  cutter  spindle  is  mounted  in  a  counterweighted 

vertical  head  provided  with  hand  feed.  There  is  also  a 
rapid  traverse  for  the  quick  adjustment  of  the  head. 
Power  is  transmitted  through  a  quarter-turn  belt  from 
the  gear  box  in  the  rear  of  the  machine.  All  changes 
of  speed  and  feed  are  made  by  levers  in  front.  Hand 
and  power  feeds  are  provided  for  both  the  longitudinal 
and  crossfeeds  of  the  table.  In  addition,  a  rapid  power 
traverse  is  provided  for  all  movements  of  the  table. 
The  mechanism  driving  the  power  movements  operates 
through  a  friction  clutch  to  prevent  injury  in  the  case 
of   over-running. 

A  cherrying  attachment  may  be  readily  applied  to  the 
cutter  head,  the  drive  being  effected  through  gearing  to 
the  nose  of  the  cutter  spindle.  When  not  in  use,  the 
attachment  is  swung  back  out  of  the  way  and  does  not 
interfere   with   the    operation    of   the    machine.      The 

machine  may  be  driven  either  from  a  line  shaft  or  from 
a  motor  mounted  on  the  rear  of  the  base.  If  desired, 
it  can  be  supplied  without  the  die-carrying  arms. 

The  dimensions  of  the  table  are  22  x  48  in.  It  has  a 
longitudinal  feed  of  48  in.,  a  crossfeed  of  17  in.,  and 
a  vertical  feed  of  15  in.  The  vertical  feed  of  the  cutter 

head  is  12  in. ;  and  the  spindle  speeds  twelve  in  num- 
ber, ranging  from  27  to  790  r.p.m.  The  floor  space 

required  is  about  10  x  10  ft.,  the  height  of  the  machine 
9  ft.,  and  the  approximate  weight  15,000  pounds. 

Sellew  Automatic  Drilling  Machine 
The  Sellew  Machine  Tool  Co.,  Pawtucket,  R.  I.,  has 

recently  placed  on  the  market  an  automatic  drilling 
machine  for  production  work  on  parts  requiring  multiple 
drilling  on  opposite  sides.  In  the  accompanying  illus- 

tration, the  machine  is  shown  at  work  with  60  drills 
upon  a  box  casting  24  x  18  x  6  in.  in  size.  The  work 
is  changed  in  one  arm  of  the  work  holder  at  the  front 
of  the  machine  at  the  same  time  that  drilling  is  being 
performed  on  the  work  between  the  heads.    During  the 

PRATT  &  WHITNEY  DIE-SINKING  MACHINE 

SELi.E\V  AUTOMATIC   DRILLING  MACHINE 

period  when  the  drill  heads  are  in  the  withdrawn  posi- 
tion, the  work  holder  is  revolved  to  bring  a  new  piece 

in  position  in  the  jig.  Both  heads  move  forward 
simultaneously.  The  operation  of  the 
machine  is  continuous  and  automatic, 
the  operator  merely  changing  the 
work  at  the  front  station  and  index- 

ing it  through  the  jig.  The  drill 
spindles  are  mounted  in  radial  and 
thrust  ball  bearings  and  the  drills 
run  at  speeds  proportionate  to  their 
diameters,  each  kind  of  work  requir- 

ing different  heads. 
The  feed  is  arranged  so  that  its 

movement  is  similar  to  that  obtained 
by  hand  feeding;  that  is,  the  drill  is 
slowed  at  its  entrance  into  the  work 
and  also  when  it  breaks  through. 
The  heads  have  a  quick  return.  The 
drill  head  slides  are  arranged  to  carry 
different  heads,  which  can  be  changed 
very  quickly.  The  saddles  on  the 
table  for  carrying  the  jig  are 

adjustable  to  provide  for  a  wide 
range  of  work.  The  machine  is 
about  10  ft.  long  and  weighs  about 

5,000  pounds. 
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Harrington  No.  19  Multiple  Drilling  Machine 

A  multiple  drilling  machine  of  the  rail  type  is  shown 

111  Fig.  1.  It  has  been  placed  on  the  market  recently  by 

Edwin  Harrington,  Son  &  Co.,  Inc.,  17th  and  Callowhill 

Sts.,  Philadelphia,  Pa.  The  chief  feature  of  the  machine 

is  the  in-and-out  movement  provided  for  each  spindle 

to  permit  of  drilling  irregular  patterns,  the  construction 

of  the  heads  being  shown  in  Fig.  2.  The  machine  is 

shown  with  only  two  spindles,  but  four  are  ordinarily 

furnished,  the  construction  being  such  as  to  permit  of 

small  distances  between  centers.  Any  type  of  table  may 

be  used,  either  as  a  component  part  of  the  frame  or  as 

a  separate  unit  to  stand  or  roll  om  the  floor.  The  driving 

pulleys  will  transmit  25  hp.,  which  is  said  to  be  ample 

for  the  driving  of  four  2-in.  drills. 
The  transverse  movement  of  each  spindle  head  on  the 

distance  between  the  end  spindles  is  10  ft.  9  in.,  the 

vertical  traverse  of  the  spindles  15  in.,  and  the  in-and- 

out  movement  of  the  spindles  14:'?  in.     The  floor  space 

FIG.  1. HARRINGTON  NO.  19  MULTIPLE  DRILLING 
MACHINE 

small  arm  is  operated  by  means  of  a  screw.  Ball  bear- 
ings are  provided  for  spindle  thrust  and  also  under  the 

Oounterweight  yoke.  By  means  of  a  clutch  on  the  driv- 

ing gear,  any  spindle  may  be  stopped  independently  of 

the  others.  The  arms  are  provided  with  rollers  to  take 

DOth  the  downward  and  the  overhanging  loads,  so  as  to 

permit  of  easy  movement  on  the  crossrail. 
The  feed  may  be  operated  universally  for  all  spindles 

from  the  right-hand  end  of  the  machine,  or  separately 

for  each  spindle  at  the  end  of  each  arm.  The  feed 

motion  is  driven  by  belt  from  the  top  shaft  and  opei-- 
ates  on  all  spindles  at  the  same  rate.  There  is  a  large 

conical  friction  clutch  at  the  end  of  the  crossrail  to 

provide  quick  vertical  movement  for  the  spindles.  A 
handwheel  on  each  head  provides  means  for  moving  the 

spindles  up  and  down  independently  and  for  setting 

them  at  the  proper  height  when  universal  feed  is  used. 

Automatic  stops  are  provided  to  disengage  each  spindle 
at  any  predetermined  point. 
When  belt  drive  from  an  overhead  countershaft  is 

used,  a  two-step  cone  pulley  and  back  gears  are  pro- 

vided, giving  four  spindle  speeds.  Motor  drive  of  dif- 

ferent types  can  be  used,  although  an  adjustable-speed 
motor  driving  bjr  belt  to  a  single  pulley  is  stated  to  be 
preferable. 

The  crossrail  is  of  heavy  box  section.  The  uprights 

are  I-sections  securely  bolted  to  the  crossrail  and  base 

members.  A  table  suited  to  the  type  of  work  to  be 

handled  can  be  furnished.  A  pump  and  distribution 

manifold  are  provided  to  give  continuous  supply  of  cut- 
ting lubricant.  The  dimensions  of  the  machine  can  be 

made  to  suit  the  requirements.    Ordinarily  the  greatest 

FIG.  2.     HEADS  ON  HARRINGTON  DRILLING  MACHINE 

without  a  table  is  17  ft.  10  in.  x  7  ft.,  the  height  overall 

10  ft.  2  in.,  and  the  weight  with  belt  drive  14,850 

pounds. 

CoUis  "Wonder"  Quick-Change  Chuck 
The  Collis  Co.,  Clinton,  Iowa,  has  recently  placed  on 

the  market  the  quick-change  drill  chuck  shown  in  the 

accompanying  illustration,  and  sold  under  the  name 
"Wonder."  The  chuck  is  adapted  to  use  on  drilling 

machines,  lathes,  screw  machines  and  other  machines 

having  revolving  spindles,  and  it  permits  of  the  rapid 

change  of  tools  without  stopping  the  rotation  of  the 

spindle.     It  is  said  that  the  chuck  can  be  easily  op- 

COLLIS    "WONDER"    QUICK-CUANGK    CHUCK 

erated  with  one  hand,  and  that  collets  can  be  inserted 

without  the  necessity  for  the  operator's  hand  touching 
the  chuck  itself  even  when  revolving  at  1,500  r.p.m. 

The  collets  have  taper  shanks,  thus  enab'l  g  accurate 

fitting  in  the  chdck.  Collets  for  holding  different  tools, 

such  as  taper  shank  and  straight-shank  drills  and  hand 

taps,  can  be  furnished.  A  special  collet  is  provided  for 

the  holding  of  drills  having  twisted  tangs  or  broken 

shanks.  The  chucks  are  made  in  six  sizes,  having 

standard  taper  shanks  from  Nos.  1  to  6,  and  outside 

diameters  from  W-.  to  51  in.  The  collets  are  also  made 

in  a  range  of  sizes  to  fit  the  chucks,  and  to  permit  of 

holding  drills  and  tools  of  different  sizes. 
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Prentice  Conradson  32-In.  Vertical 
Drilling  Machine 

The  vertical  drilling  machine  shown  in  the  accom- 
panying illustration  has  recently  been  placed  on  the 

market  by  Prentice  Conradson,  Green  Bay,  Wis.     The 
machine  shown 
has  a  swing  of 
32  in.,  although 
the  maker  states 
that  it  will  also 

be  built  in  25- 
and  36-in.  sizes. 
The  frame  of  the 
machine  is  cast 
in  one  piece,  the 

headstock,  col- 
umn and  base 

being  a  single 
casting.  The 

table  is  ordina- 
rily 24  in.  in  di- 

ameter, but  rec- 
t  a  n  g  u  1  a  r  and 
sliding  tables 
can  be  supplied. 
The  principal 
feature  of  the 
machine  is  in  the 
mounting  of  the 
driving  motor, 
the  arrangement 
being  such  as  to 
eliminate  a  1 1 
moving  parts 

possible  The 
hollow  armature 
of  the  motor,  the 

two  intermediate  shafts  carrying  gears  and  the  spindle 
sleeve  are  mounted  in  ball  bearings,  and  are  oiled  con- 

tinuously from  an  oil  bath.  A  ball  thrust  bearing  is 
provided  for  the  spindle.  All  the  gears  used  are  heat- 
treated  alloy  steel.  There  are  nine  spindle  speeds  rang- 

ing from  34  to  500  r.p.m.,  and  obtained  by  means  of 
sliding  cluster  gears  mounted  on  splined  shafts.  Six 
feeds  are  provided,  the  range  being  from  0.006  to  0.035 
in.  per  revolution  of  the  spindle.  Rapid  hand  traverse 
is  provided,  as  well  as  the  usual  hand  feed,  stop  and 
depth  gage. 

Both  the  motor  and  the  controller  are  fitted  to  the 
machine.  It  is  stated  that  the  controller  gives  quick 
starting  and  reversal,  as  well  as  protects  the  motor 
against  accidental  overload.  The  controller  is  automatic 
in  that  the  small  master  drum  operates  a  clapper  switch 
through  a  magnet,  and  at  the  same  time  the  inverse- 
time-element  protective  device  prevents  abuse  for  short 
overloads  without  stopping  the  motor.  A  no-load  pro- 

tection is  also  included.  For  tapping  purposes,  the 
motor  is  merely  reversed.  Either  a.c.  or  d.c.  motors 
can  be  supplied. 

Ordinarily  a  3-hp.  motor  running  at  1,200  r.p.m.  is 
used,  although  for  extra  heavy  work  a  5-hp.  motor 
running  at  1,800  r.p.m.  can  be  employed.  It  is  stated 
that  the  machine  can  drive  a  3-in.  high-speed-steel 
drill  in  steel.  The  floor  space  required  is  30  x  54  in., 
and  the  height  of  the  machine  to  the  top  of  the  spindle 
11  ft.  8  in.  The  net  weight  is  approximately  3,700  lb., 
and  contents  boxed  for  export  135  cubic  feet. 

CONRADSON  32-IN.  DRILLING 
MACHINE 

Le  Blond  Attachment  for  Grinding 
P.  &  W.  Curvex  Cutters 

The  R.  K.  Le  Blond  Machine  Tool  Co.,  Cincinnati, 
Ohio,  has  recently  placed  on  the  market  an  attachment 
for  application  to  its  universal  toolroom  grinder,  so  as 
to  enable  the  grinding  of  helical  hobs  and  the  "Curvex" 
cutters  made  by  the  Pratt  &  Whitney  Co.,  Hartford, 
Conn.  The  cutters  can  be  ground  in  diameters  up  to 
5i  in.  and  lengths  up  to  7?i  in.  The  maximum  travel 
of  the  attachment  is  81  in.  A  wheel  5  in.  in  diameter 
and  having  a  15-deg.  side  is  recommended.  Since  the 
flutes  orf  the  Curvex  cutters  are  helical,  the  attachment 
is  arranged  to  grind  leads  of  from  912  to  172  in.  per revolution. 

The  cutter  to  be  ground  is  mounted  on  an  arbor  be- 
tween the  centers  of  the  attachment,  as  shown  in  the 

accompanying  illustration,  the  machine  table  is  set  to 
zero,  and  the  taper  guide  bar  of  the  attachment  is  set 
to  the  required  angle.  This  guide  bar  is  located  under 
the  long  housing  on  the  left  of  the  machine  table.  As 
the  table  of  the  grinder  is  fed  horizontally,  the  cutter 
spindle  is  automatically  revolved  in  proper  relation  to 
the  lead  and  helical  angle.  The  cutter  is  indexed  by 
means  of  the  plunger  and  index  plate  at  the  left  of  the 
arbor,  any  factor  of  ten,  twelve,  fourteen  or  sixteen 
being  obtainable  by  means  of  the  indexing  device.  A 
rest  to  support  the  tooth  from  the  back  is  not  used. 

The  wheelhead  is  mounted  on  an  angular  raising 
block,  giving  the  wheel  spindle  an  angle  of  15  deg.  from 
the  horizontal  center  line.  The  front  face  of  the  wheel 
is  dressed  vertically,  the  diamond  being  clamped  to  the 
table  for  this  purpose  and  the  vertical  feed  being  used. 
A  single  line  of  contact  between  the  wheel  and  the  work 
is  thus  obtainable,  and  the  work  can  be  fed  vertically 
onto  the  wheel  to  the  entire  depth  of  the  tooth. 

The  knee  is  swiveled  on  the  stump  to  an  angle  cor- 
responding to  the  helix  angle  of  the  cutter,  and  the 

table  is  reciprocated  past  the  wheel  by  the  regular  rack 
and  pinion  movement,  the  work  being  rotated  in  the 
meantime  at  the  proper  relation  to  the  lead  and  helical 

LE  BLOND  ATTACHMENT  FOR  GRINDING  CDRVEX 
CUTTERS 

angle.  The  grinding  plane  is  always  on  a  true  radial 
line  of  the  cutter,  and  the  wheel  clears  itself  in  the  work. 

For  the  grinding  of  helically  grooved  hobs,  the  angu- 
lar raising  block  and  the  belt  sheaves  are  not  required. 

The  work-holding  parts  of  the  device  can  be  furnished, 

however,  for  this  purpose.  The  weight  of  the  attach- 
ment for  hobs  only  is  90  lb.,  while  that  of  the  complete 

attachment  is  110  pomnds. 
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Badger  Vertical  Spindle  Disk-Grinding 
Machine 

The  illustration  shows  the  No.  142  vertical  spindle 
disk-grinding  machine  recently  placed  on  the  market 
by  the  Badger  Tool  Co.,  Beloit,  Wis.  The  steel  disk 
wheel  is  42  in.  in  diameter  and  is  faced  with  a  la.ver 
of  abrasive  material  1  in.  thick  which  is  molded  di- 

rectly upon  it. 
Direct  drive  is  secured  by  using  the  motor  shaft  as 

the  wheel  spindle.  The  end  yokes  are  designed  to  be 

dust  proof  and  very  rigid,  and  positive  forced-feed 
lubrication  is  supplied  to  both  the  radial  and  thrust  ball 
bearings.  A  circular  dust  channel  completely  surround- 

ing the  wheel  periphery  terminates  in  two  openings  to 
which  the  dust  exhaust  system  is  attached.  The  dust 
channel  can  be  entirely  exposed  by  removing  the  guard 
ring  which  forms  the  outside  wall.  The  open  construc- 

tion makes  it  possible  for  more  than  one  operator  to 
work  at  the  machine  at  a  time.  The  large  transmission 
case  and  cover  shown  give  an  idea  of  the  type  of  work 
that  can  be  taken  care  of. 

The    No.    142   grinding    machine    complete   with    one 

BADGiSK    NO.    14;i     VKKTICAL-SPINDLE    DISK- 
GRINDING   MACHINE 

disk  wheel  weighs  3,800  lb.  A  20-hp.  motor  running 
at  600  r.p.m.  is  used  and  stop  bars  as  shown  are  pro- 

vided to  prevent  the  work  from  rotating  with  the  wheel. 

Southwark  Automobile-Body  Press 
The  Southwark  Foundry  and  Machine  Co.,  Philadel- 

phia, Pa.,  has  recently  developed  the  all-steel  hydraulic 
press  shown  in  the  accompanying  illustration,  particu- 

larly for  use  in  the  manufacture  of  automobile  bodies. 
The  press  has  a  capacity  of  450  tons.  The  main  ram  is 
located  in  the  lower  base,  to  which  are  secured  the  four 
columns.  One  clamping  platen  and  one  stripper  platen 
are  provided. 

The  stripper  platen  carries  four  hydraulic  cylinders, 
which  act  upon  a  forged  steel  plate,  which  in  turn 
carries  sixty  stripper  pins  IJ  in.  in  diameter  and 
projecting  through  the  clamping  platen.    The  clamping 

i 

4; Vr 

Ie^ 
■c^^ 

I  ■  J 
SOUTHWAKK  AUTOMOBILE-BODY  PRESS 

platen  itself  is  a  solid  steel  casting,  and  is  provided 
with  T-slots.  The  top  platen  carries  eight  hydraulic 
jacks  used  for  clamping,  each  having  a  5-in.  ram  and 
5-in.  stroke.  The  position  of  the  top  platen  is  adjust- 

able, so  as  to  suit  various  sizes  of  dies. 
The  press  is  controlled  by  a  single-lever  operating 

valve,  which  first  admits  low  pressure  to  the  four  jack 
cylinders  and  at  the  same  time  low  pressure  to  the  main 
ram.  As  soon  as  the  dies  come  together,  high  pressure 
is  admitted  through  the  steel  operating  valve,  thus 
forming  the  work  to  whatever  shape  is  given  it  by  the 
dies.  The  clamping  cylinders  are  controlled  auto- 

matically from  the  low-pressure  filling  tank,  and  are 
capable  of  standing  an  hydraulic  pressure  of  5,000  lb. 
per  square  inch.  The  press  has  a  die  space  of  7  x  5  ft., 
and  the  vertical  opening  between  the  platens  is  18  in.  as  a 
minimum  and  4  ft.  as  a  maximum. 

Canada  To  Build  Railroad 
The  Ontario  government  has  decided  to  extend  the 

Temiskaming  &  Northern  Railway  northward  about  70 
miles  toward  its  final  terminus  at  tidewater  on  James 
Bay.  This  extension  will  involve  an  expenditure  of 
about  $3,500,000,  and  it  is  planned  to  award  the  work 
as  a  single  contract  which  will  provide  work  for  the 
unemployed  of  this  region. 

Bids  for  the  construction  of  this  extension  will  be 
received  by  the  Temiskaming  &  Northern  Ontario  Rail- 

way commission,  and  the  data  required  for  submitting 
bids  have  been  ready  since  Dec.  1. 

The  above  is  from  a  report  submitted  by  vice-consul 
J.  H.  Wetmore,  North  Bay,  Ontario,  who  will  see  that 
the  bid  requirements  are  furnished,  as  soon  as  prepared, 
to  any  responsible  contracting  firm  requesting  them. 
The  vice-consul  at  North  Bay  will  also  arrange  to 
deliver  to  the  commissioners  any  and  all  bids  sent  in  his 
care. 
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Penn  R.  R.  Buys  Harley 
Cycle  Plant 

Arrangements  were  completed  last 
week  for  the  sale  of  the  plant  and 
equipment  of  the  Harley  Company, 
manufacturers  of  motorcycles  and  parts, 
to  Pennsylvania  Railroad  interests. 

It  is  understood  that  the  plant  will 
be  operated  by  a  subsidiary  of  the 
Pennsylvania  system  and  possibly  con- 

tinuing the  old  name  of  Harley  Com- 
pany. It  is  further  stated  that  a  vari- 

ety of  parts  and  accessories  will  be 
made  there  for  the  railroad,  and  that 
the  project  calls  for  the  erection  of 
large  additional  shops  next  summer. 
The  site  occupied  by  the  plant  covers 
forty-two  acres,  of  which  the  present 
buildings  utilize  less  than  one-tenth. 
This  move  by  the  Pennsylvania  is  re- 

garded as  pointing  to  a  largely  in- 
creased interest  on  the  Pennsylvania's 

part  in  New  England  affairs,  with 
virtual  absorption  of  the  New  Haven 
system  foreshadowed,  unless  some  new 
developments  should  interfere  with  the 
present  trend.  Hitherto  the  Hendee 
Manufacturing  Co.  has  controlled  the 
Harley  Company,  owning  most  of  the 
common   and   preferred   stock. 

»   British  Produce  Nine-Cylinder 
Airplane  Motor 

The  Bristol  Airplane  Co.,  of  Bristol, 
England,  the  oldest  established  con- 

cern of  this  kind  in  the  United  King- 
dom, has  developed  a  nine-cylinder 

engine,  known  as  the  "Jupiter,"  which 
has  been  tested  recently  by  the  British 
Air  Ministry.  The  test  has  shown  very 
favorable  results.  A  description  of  the 

>  engine  and  a  "Digest  of  the  Bristol 
Jupiter-Type  test  report"  have  been 
received  from  Consul  Robertson  Honey, 
and  are  on  file  in  the  Automotive 
Division  of  the  Bureau  of  Foreign  and 
Domestic  Commerce,  whence  they  may 
be  obtained  on  request  for  Exhibit  No. 
41299. 

  •   
Car  Loadings  Drop 

Loading  of  revenue  freight  during 
the  week  which  ended  on  Dec.  17 
totaled  727,003  cars  compared  with 
742,926  the  previous  week,  or  a  re- 

duction of  15,923  cars,  according  to 
reports  filed  by  the  railroads  of  the 
United  States  with  the  car  service  divi- 

sion of  the  American  Railway  Asso- 
ciation. This  was  a  reduction  of  75,268 

cars  compared  with  the  corresponding 
week  last  year  and  79,731  cars,  com- 

pared with  the  corresponding  week  in 
1919. 

War  Department  Adopts 
A.E.S.C.  Specifications 

Secretary  of  War  Weeks  has  di- 
rected that  the  supply  branches  of 

the  Army  utilize  in  connection  with 
their  specifications  the  standards  that 
have  been  or  may  be  adopted  by  the 
American  Engineering  Standards  Com- 
mittee. 

This  is  part  of  a  general  policy  of 
the  War  Department  to  co-ordinate  its 
whole  supply  system  with  the  best 
commercial  practice,  and  to  support  a 
national  program  of  the  engineering 
and  industrial  standardization,  accord- 

ing to  Colonel  George  S.  Gibbs,  of  the 
General    Staff. 

The  essential  needs  of  defense  are 
men  and  supplies,  or  personnel  and 
material.  The  men  must  be  trained 
and  have  the  will  to  win.  The  supplies 
must  be  suitable  for  their  uses  and 
adequate  in  quantity.  That  is  where 
standardization  comes  it.  It  represents 
the  difference  on  the  one  hand,  between 
being  able  to  get  the  needed  quantities 
of  uniform  articles  of  tested  usability, 
and  on  the  other  hand,  of  being  re- 

stricted and  harrassed  by  a  hodge-podge 
of  varieties,  the  usable  quantities  of 
which  are  always  insufficient. 

The  importance  of  standardization  of 
war  supplies  cannot  be  exaggerated. 
In  these  days  war  involves  the  united 
effort  of  an  entire  nation  and  the  com- 

bined employment  of  all  of  its  prin- 
cipal industries.  How  is  it  possible  to 

harmonize  the  use  of  thousands  of 
articles  to  a  common  end  except  by  the 
adoption  of  a  far-reaching  and  effective 
program  of  standardization  ? 

There  are  seven  supply  branches  of 
the  Army — the  Quartermaster  Corps, 
which  purchases  all  general  supplies  of 
a  commercial  character,  Ordnance  De- 

partment, Medical  Department,  Corps 
of  Engineers,  Signal  Corps,  Chemical 
Warfare  Service  and  Air  Service. 

Sale  of  Machinists'  Dividers 
by  Navy 

The  Navy  offers  for  sale  approxi- 
mately 3,810  machinists'  dividers,  in 

sizes  and  quantities.  Inspection  of  this 
material  which  may  be  seen  at  points 
of  stock  locations  is  invited.  No 
samples,  however,  will  be  furnished  free 
of  cost.  Informal  bids  on  all  or  any 
number  of  these  dividers  will  be  con- 

sidered up  to  10  a.m.,  Tuesday,  Jan.  10. 
In  the  event  of  two  or  more  bids 

being  equal,  but  for  unequal  quantities, 
the  bid  covering  the  larger  quantity 
will  be  given  preference.  In  case  of 
equal  bids  on  the  entire  quantity,  or  on 
equal  quantities,  the  matter  will  be 
decided  by  lot  or  by  agreement  of  the 
bidders. 

Successful  bidders  will  be  notified 
promptly  and  award  will  then  be  made 
after  receipt  of  deposit  by  certified 
check  or  postal  money  order,  of  10  per 
cent  of  the  total  amount  offered.  Bids 
in  order  to  be  considered  must  be  for- 

warded to  and  received  at  the  Board 
of  Survey,  Appraisal  and  Sale,  Navy 
Yard,  Washington,  D.  C,  on  or  before 
the  time  stated  above  and  marked 
"Informal  offer  on  Machinists'  Di- 

viders." 

Molding  Sand  Research 
The  Bureau  of  Standards  of  the  De- 

partment of  Commerce  has  been  invited 
to  take  an  active  part  in  organizing  and 
executing  a  comprehensive  series  of  in- 

vestigations relating  to  the  properties, 
testing,  and  standardization  of  molding 
sands.  The  bureau  has  done  consider- 

able work  on  this  subject  in  the  past, 
and  it  is  to  be  expected  that  with  the 
active  co-operation  of  the  American 
Poundrymen's  Association,  the  National 
Research  Council,  and  others,  consider- 

able progress  virill  be  made  in  this  im- 
portant subject  which  has  hitherto  been 

in  a  very  unsatisfactory  condition. 

Holiday  Greetings  Received 
The  American  Machinist  gratefully 

acknowledges  the  receipt  of  the  season's 
greetings  from  the  following: 
Queen  City  Machine  Tool  Co., 

Auburn  Ball  Bearing  Co.,  Bound  Brook 
Oil-Less  Bearing  Co.,  Standard  Engi- 

neering Works,  Arva  Stroud,  Wood- 
ward &  Powell,  Barnes  Drill  Co., 

Bloomquist-Eck  Machine  Co.,  The 
Norma  Company  of  America,  Allied 
Machinery  Company  of  America,  E.  C. 
Atkins  &  Co.,  Inc.,  Detroit  Twist  Drill 
Co.,  Moltrup  Steel  Products  Co.,  Kemp- 
smith  Manufacturing  Co.,  National  Lead 
Co.,  and  the  Associated  Business  Papers, 
Inc. 

Edison  Medal  for  C.  C.  Chesney 
The  Edison  medal  for  meritorious 

service  in  electrical  science  engineering 
or  art  for  1921  has  been  awarded  to 
Cummings  C.  Chesnev,  general  manager 
of  the  Pittsfield  Works  of  the  General 
Electric  Co.  Fonner  winners  have  been 
Elihu  Thomson,  Frank  J.  Sprague, 
George  Westinghouse.  William  Stanley, 
Charles  F.  Brush,  Alexander  G.  Bell, 
Nikola  Tesla,  John  J.  Carty,  B.  G. 
Lamma,  W.  L.  R.  Emmet  and  Michael 
G.  Punin. 
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Huge  Stocks  and  Exchange  Cause  Stagnation  in 
British  Market  for  American  Machine  Tools 

The  trade  information  committee  ot 
the  American  Chamber  of  Commerce 
in  London  has  issued  a  special  review 
of  the  conditions  prevailing  in  Great 
Britain  for  American  machine  tools. 
Some  interesting  facts  are  disclosed 
and  suggestions  are  offered  for  the 
American  manufacture  to  think  over. 

American  machine  tools  enjoyed  a 
good  market  in  Great  Britain  before 
the  war,  particularly  in  the  heavy 
types.  But  due  to  the  huge  stocks  held 
both  by  the  Government  and  by  dealers, 
to  the  war  time  expansion  of  the  do- 

mestic machine  tool  industry,  and  to 
the  handicap  of  exchange,  the  present 
condition  is  one  of  stagnation,  and  it 
is  considered  doubtful  having  regard  to 
the  expanded  facilities  of  the  domestic 
manufacturers  whether  the  market  for 
American  tools  will  ever  again  be  what 
it  was. 

The  heavy  types  always  sold  well  in 
pre-war  days  owing  to  the  fact  that  the 
American  manufacturer  backed  by  a 
big  home  market  was  able  to  produce 
in  large  quantities  and  thus  sell  on 
favorable  terms. 

In  1909,  84  per  cent  of  the  total  Brit- 
ish imports  of  machine  tools  were  from 

the  United  States.  In  1911  this  per 
centage  had  increased  to  93,  and  in 
1915  to  99.  In  1918  it  had  slightly  de- 

creased to  98  per  cent.  Now,  not  only 
are  British  imports  of  machine  tools 
as  a  whole  much  lower,  but  the  percent- 

age brought  in  from  the  United  States 
has  again  decreased. 

During  the  first  ten  months  of  1920 
British  imports  of  machine  tools  were 
11,718  tons,  whereas  during  the  same 
period  this  year  they  have  fallen  to 
2,704   tons. 

As  mentioned  above  it  is  regarded 
as  extremely  doubtful  whether  Amer- 

ican tools  will  ever  again  be  in  such 
demand  in  Great  Britain.  In  any  case 
it  is  certain  that  competition  between 
British  and  American  machine  tools 
will  be  much  keener  in  the  future. 

The  war  has  caused  a  revolution  in 
the  British  machine  tool  industry. 
Great  expansion  has  been  made  and 
more  up-to-date  methods  are  being 
used.  Manufacturers  have  increased 
their  capacity  of  production  both  in 
quantity  and  quality  and  are  likely  to 
be  less  dependent  on  American  tools  in 
the  future. 

During  the  war  the  British  govern- 
ment was  compelled  to  help  manufac- 

turers in  order  to  get  the  kind  of 
machine  tools  it  wanted.  It  also  im- 

ported large  quantities  from  America, 
and  British  manufacturers  copied  the 
designs  and  manufactured  for  war 
purposes. 

This  experience  has  led  to  the  de- 
velopment of  the  British  machine  tool 

industry  to  an  extent  formerly  un- 
dreamed of,  with  the  result  that  Great 

Britain  will  be  mort,  self-supporting  in 
the  future. 

Handicap  of  Exchange 

At  present  American  machine  tools, 
in  common  with  most  American  goods 
in  Great  Britain,  are  greatly  handi- 

capped by  the  rate  of  exchange.  Ger- 
man tools  are  coming  on  the  British 

market  in  increasing  quantities  helped, 
of  course,  by  the  depreciated  state  of 
the  mark. 

One  manufacturer  stated  that  lie  was 

offered  a  choice  of  three  maclime  tools 
of  similar  design,  one  American,  one 
British  and  the  other  German.  The 
price  of  the  American  and  the  British 
was  practically  the  same,  roughly  about 
£1,000,  while  the  German,  very  slightly 
inferior,  was   only  £275. 
Many  American  importers  state  that 

neither  American  or  British  manufac- 
turers can  hope  to  compete  with  Ger- 

man machine  tools  in  the  present  state 
of  the  exchange. 

It  is  reported  that  German  manufac- 
turers have  made  quite  good  copies  of 

American  models  and  are  able  to  sell 
them  in  Great  Britain  at  roughly  one 
quarter  of  the  cost  of  American  tools. 
Although  these  are  not  so  good  as  Brit- 

ish and  American  machine  tools,  they 
are  said  to  be  of  fair  quality  and  to  be 
reliable.  In  any  case  it  cannot  be  said 
that  because  British  and  American  tools 
are  four  times  the  price  they  are  also 
four  times  as  good. 

It  is  believed,  however,  that  German 
competition  will  be  most  severely  felt 
on  the  Continent.  This  is  borne  out 
by  official  returns  for  1920,  which  show 
that  German  machine  tools  were  ex- 

ported to  the  value  of  1,324,093,000 
marks,  the  metric  weight  being  ap- 

proximately 949,212  quintals  (a  quintal 
is  220.46  lb.).  Of  this  quantity  190,000 
quintals  went  to  Holland,  130,000  quin- 

tals to  France  and  120,000  quintals  to 
Switzerland. 

Stocks  Held  by  Government 
There  is  undoubtedly  a  great  deal  of 

fear  in  the  minds  of  manufacturers  and 
importers  as  to  the  large  stocks  still 
held  by  the  Government.  One  Amer- 

ican importer  of  machine  tools  states 
that  he  does  not  think  these  stocks  are 
so  large  or  in  such  good  condition  as 
to  constitute  a  really  serious  factor. 
On  the  other  hand  the  majority  of  Brit- 

ish manufacturers  and  American  im- 
porters agree  that  the  stocks  in  the 

hands  of  the  Government  are  not  only 
large,  but  consist  of  much  valuable 
material  which  will  take  some  years 
to  absorb. 

It  should  be  remembered  too  that 
many  firms  have  bought  large  quanti- 

ties of  machine  tools  from  government 
stocks,  and  also  from  dumps  abroad  at 
very  low  prices,  in  the  hopes  of  selling 
them  at  higher  prices.  But  so  far  these 
hopes  have  not  materialized,  prices 
realized  being  usually  so  low  that  the 
goods  have  been  withdrawn  from  sale. 
The  stocks  held  by  the  Disposals 

Board  are  valued  at  between  IJ  and  2 
millions  sterling,  which  is  exclusive  of 
the  stocks  in  the  hands  of  other  dealers. 

Ridiculous  prices  are  being  offered 
for  machine  tools  at  various  sales  which 
have  taken  place.  For  example  at  a 
recent  sale  at  Coventry  American  mill- 

ing machines  normally  selling  at  £115 
were  sold  for  £5. 

It  is  rumored  that  the  Disposals 
Board  has  been  approached  by  British 
manufacturers  and  asked  not  to  unload 
its  stocks  in  the  present  state  of  trade, 
as  it  would  only  have  the  effect  of  clos- 

ing down  the  few  firms  still  working. 
Among  the  large  quantity  of  machine 

tools  advertised  for  sale  by  the  Dis- 
posals Board  are  lathes  of  all  kinds, 

milling,  grinding,  drilling,  profiling, 
planing,  screw-cutting,  shaping,  slot- 

ting,    boring,    cold-sawing,     engraving 

and    gear-cutting    machines    of    both 
British  and  American  manufacture. 

At  present  the  British  machine  tool 
trade  is  practically  dead  or,  as  recently 
described  in  the  House  of  Commons,  in 
a  state  of  "paralysis."  Very  few  firms 
are  working  full  time,  many  are  work- 

ing short  time,  and  a  good  number  are 
closed  down  altogether. 

It  is  true  that  a  small  amount  of 
business  is  still  being  done  chiefly  for 
railways  where  replacements  are  abso- 

lutely necessary,  and  in  the  lighter  and 
less  expensive  makes  of  machine  tools, 
but  practically  all  business  is  in  replace- ments. 

British  manufacturers  have  always 
had  good  markets  for  machine  tools  in 
India  and  Japan  and  are  still  doing  a 
fair  amount  of  business  there  and  also 
on  the  Continent,  chiefly  in  the  de- 

vastated regions.  It  is  reported,  how- 
ever, that  Japan  is  now  beginning  to 

manufacture  machine  tools  to  a  much 
greater  extent  than  formerly  and  is 
endeavoring  to  become  independent  of 
imports. 

During  the  first  ten  months  of  1913 
British  exports  of  machine  tools  were 
13,464  tons;  in  1920  they  were  18,438 
tons,  and  for  the  same- period  in  1921 
they  were  18,055  tons,  which  is  much 
higher  than  in  1913  and  practically  as 
high  as  in  1920.  The  1921  exports  are 
understood  to  consist  mainly  of  Indian 
orders  which  could  not  be  executed  in 
the  early  part  of  1920. 

British  manufacturers  are  hoping 
that  the  Government  Trade  Facilities 
bill,  by  opening  up  and  expanding  vari- 

ous industries,  will  increase  the  demand 
for  machine  tools  and  so  result  in  in- 

creased business. 
Although  at  present  there  is  no  mar- 

ket in  Great  Britain  for  American 
machine  tools,  some  hints  as  to  enter- 

ing the  market  may  be  useful  for  future 
use.  The  best  way,  and  practically  the 
only  successful  way,  is  undoubtedly  to 
open  up  a  branch  in  Great  Britain,  put 
it  in  charge  of  an  American  who  thor- 

oughly understands  his  business — but 
employ  British  salesmen  who  under- 

stand British  prejudices  and  methods. 
Agencies  of  various  kinds  have  been 

tried  in  the  past,  but  are  regarded  gen- 
erally as  not  having  proved  so  success- 

ful as  a  branch  house.  Prominent 
American  firms  who  are  already  well 
established  in  Great  Britain  are  all 
agreed  that  nothing  gives  such  all round  satisfaction. 

Chamber  Can  Help 

In  conclusion,  it  can  be  said  that  until 
the  exchange  becomes  more  favorable 
to  business  very  little  will  be  done  in 
the  way  of  selling  American  machine 
tools  in  Great  Britain.  Another  ele- 

ment in  the  situation  is  the  fact  that 
many  British  firms  which  expanded 
largely  during  the  war  are  now  running 
only  about  25  per  cent  of  their  capacity. 
What  the  future  for  American  ma- 

chine tools  will  be  cannot  be  predicted. 
Opinions  are  divided  on  the  subject. 
Some  American  importers  state  that 
there  will  be  a  good  market  once  trade 
conditions  are  more  normal,  but  others 
think  that  American  tools  will  no 
longer  enjoy  the  free  field  they  for- 

merly did,  and  that  there  will  be  bitter 
competition. 
American  manufacturers  proposing 

to  enter  the  British  market  seriously 
and  permanently  are  advised  to  take 
up  the  question  with  the  American 
Chamhf»-  of  Commerce  in  London. 
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The  detachment  of  the  United  States 
from  the  economic  involvements  of  Eu- 

rope is  shovm  by  the  fact  that  the  sus- 
pension of  the  Banca  Italiana  di  Sconto 

iiad  hardly  any  effect  here,  except  as  it 
compelled  the  Italian  Discount  and 
Trust  Co.,  of  New  York,  to  close  its 
doors  pending  definite  news  from  the 
Banca  di  Sconto  with  which  in  the 
course  of  its  business  it  had  accumu- 

lated a  large  credit.  The  deposits  of 
the  New  York  concern  are  about  $12,- 
000,000  and  those  of  the  Italian  bank 
stood  at  3,538,745,327  lire,  according 
to  its  statement  of  May  last.  Its  paid 
up  capital  was  315,000,000  lire  and  it 
had  a  reserve  of  68,000,000  lire.  Mar- 

coni, of  "wireless"  fame,  was  its  presi- 
dent and  it  had  150  Italian  branches 

and  offices  in  Paris,  Marseilles,  Barce- 
lona, Constantinople,  Tiflis,  Tunis, 

Massowah,  Rio  de  Janeiro,  Santos,  Sao 
Paulo  and  many  other  foreign  cities. 
The  Italian  government  has  declared 
a  moratorium  applicable  only  to  the 
debts  of  the  Banca  di  Sconto.  It  is  not 
as  was  at  first  reported  a  moratorium 
which  applies  to  all  debts  due  in  Italy 
and  its  purpose  appears  to  have  been 
to  camouflage  the  bank's  embarrass- 

ment by  legalizing  its  suspension. 
The  aff'air  would  seem  to  resolve  it- 

self into  a  highly  speculative  episode, 
but  as  (calculating  the  lire  even  at  its 
presently  depreciated  value  of  4.30 
cents)  the  liabilities  involved  exceed 
$160,000,000,  it  is  not  to  be  lightly  re- 
garded. 

Every  one  realizes  that  at  some  time 

not  far  distant  the  fool's  paradise  of 
paper  money  in  which  Europe  is  now 
living  will  be  wiped  out  and  we  shall 
be  fortunate  indeed  if  no  repercussion 
of  its  collapse  is  felt  in  this  country. 
The  French  national  debt  which  is  now 
about  328  billion  francs  stood  at  about 

28  billion  francs  bot'ore  the  war,  and has  been  increased  by  ;l46  billion  francs 
since  the  armistice.  The  German  bank 
statement  of  D°c.  22  shows  a  further 
increase  of  abouc  6  billions  in  the  paper 
marks  outstanding,  the  total  being  now 
109  billion.  Austria  has  trillions  of 
paper  crowns  in  circulation  that  are 
almost  worthless,  and  in  Russia  the 
situation  is  even  worse  for  the  Soviet 
government  admits  having  issued  11,- 
152,000,000,000  paper  rubles  in  the  last 
four  years. 

Deflation  Must  Come 

To  hope  that  this  mass  of  paper 
obligations  can  ever  be  redeemed  at 
their  theoretical  value  in  gold  is  fatu- 

ous and  foolish.  Sooner  or  later  they 
must  be  scaled  down  or  formally  re- 

pudiated and  it  remains  to  be  seen 
what  the  result  will  be  in  this  country. 
The  best  opinion  is  that  since  it  is  gen- 

erally realized  here  that  many  Eu- 
ropean governments  are  practically 

bankrupt  a  confession  of  insolvency  is 
discounted  and  the  effect  will  be  negli- 
gible. 

But  it  is  just  as  well  that  we  should 
not  be  over  confident  for  it  is  quite  pos- 

sible that  European  deflation,  when  it 
comes,  win  develop  sporadic  cases  of 

financial  weakness  here  similar  to  the 
suspension  of  the  Italian  Discount  and 
Trust  Co.  in  New  York. 
By  being  prepared  for  such  occur- 

rences we  shall  protect  ourselves,  and 
this  word  of  caution  is  written  because 
the  attitude  of  France  in  refusing  to 
accede  to  the  proposals  made  at  Wash- 

ington for  limiting  the  construction  of 
submarines  and  auxiliary  vessels,  is 
creating  a  somewhat  difficult  situation 
when  taken  in  conjunction  with  Ger- 

many's announcements  that  she  cannot 
and  will  not  make  any  further  repara- 

tion payments  after  meeting  the  in- 
stallment due  on  Jan.  15.  She  claims 

to  have  paid  the  equivalent  of  200  bil- 
lion gold  marks,  equal  to  47,000,600,000 

gold  dollars  during  the  year  1921  and 
insists  that  this  is  all  she  can  do  for 
the  present.  The  total  of  the  pay- 

ments chronicled  in  the  American  news- 
papers is,  however,  much  less  than  the sum  mentioned. 

The  spread  of  Ghandi's  "non  co- 
operative" movement  in  India,  a  serious uprising  of  the  natives  in  Egypt  that 

the  English  had  to  suppress  by  the  use 
of  arms,,  an  anarchistic  outbreak  in 
Portugal,,  and  Lenine's  boast  that  the 
Russian  "Red"  army  of  1,500,000  men will  be  largely  increased  by  next  sum- 

mer that  it  may  contest  with  the  "Im- 
perialistic Entente"  for  the  domination 

of  the  Eastern  world  complete  the 
transatlantic  picture,,  which  has  for  its 
gruesome  background  the  story  that 
the  starving  peasants  in  the  valley  of 
the  Volga  have  become  cannibals  and 
are  eating  the  flesh  of  their  companions 
as  they  die. 

The  Bright  Side 
Turning  from  this  gloomy  portrayal 

which,  I  repeat,  is  exhibited  only  in  a 
spirit  of  caution,  it  is  pleasant  to  con- 

template the  cheerfulness  which  ap- 
pears to  be  felt  on  this  side  of  the 

Atlantic.  The  holiday  sales  are  said 
to  have  been  even  larger  than  was  ex- 

pected last  week  but  no  precise  figures 
are  as  yet  available.  Railroad  net  earn- 

ings for  November  are  also  better  than 
had  been  anticipated.  It  is  estimated 
that  they  will  be  at  the  rate  of  4  per 
cent  upon  the  valuation  of  $18,900,000,- 
000  that  the  Interstate  Commerce  Com- 

mission has  put  upon  the  roads,  whose 
market  value  as  indicated  by  the  prices 
at  which  their  securities  are  selling  is 
less  than  $12,000,000,000. 

Logically  these  figures  would  indi- 
cate an  advance  in  railway  securities 

were  it  not  that  the  gain  in  net  revenue 
is  mainly  due  to  a  reduction  in  operat- 

ing expenses.  Gross  earnings  are  still 
poor.  They  are  not  likelv  to  improve until  rates  are  reduced  and  the  traffic 
movement  is  thereby  stimulated.  The 
public  are  meantime  protesting,  the 
motor  trucks  are  capturing  much  of  the 
short  haul  freight  the  railroads  for- 

merly carried,  and  Mr.  Walker  D. 
Hines,  formerly  director  general  of  the 
United  States  Railroad  Administration 
has  made  a  speech  predicting  a  com- 

pulsory unification  of  the  railroads  be- 
cause  the  public   will   be   unwilling   to 

pay  the  cost  of  maintaining  so  many 
different  systems. 

In  the  commodity  markets  the  only 
important  change  in  value  is  a  decline 
in  .sugar.  Refined  granulated  has  sold 
at  4.80  cents  and  Cuban  Raw  at  1.75 
cents,  cost  and  freight  New  York.  These 
prices  which  are  the  result  of  Cuban 
liquidation  are  nearly  the  lowest  on  rec- 

ord and  will  no  doubt  lead  to  an  early 
distribution  of  the  well  advertised  sur- 

plus. They  should  and  probably  will 
attract  investment  buying. 

A  Boston  report  says  that  "in  all  the 
markets  of  the  world  the  price  of  wool 
is  rising."  The  reason  seems  to  be 
that  the  British  Australian  Wool 
Realization  Association  has  the  market 
well  in  hand  and  that  there  is  a  possi- 

bility of  under  production  in  the  future. 
Cotton  has  been  very  steady  with  a 

rising  tendency  as  the  time  for  plant- 
ing next  year's  crop  approaches.  If  the world  should  conclude  that  we  are  not 

likely  to  make  more  than  8,500,000 
bales  in  1922,  extreme  prices  might  be 
seen.  Henry  Hentz  &  Co.,  well  known 
authorities  on  the  subject,  estimate  the- 
production  of  refined  cotton  oil  for  the 
current  season  at  2,050,807  barrels  of 
53  gallons  each,  as  against  the  previous 
season's  production  of  2,927,673  barrels. 
It  is  to  be  inferred  that  they  regard 
present  prices  as  reasonable  consider- ing the  reduced  supply. 

Future  Looks  Good 

The  reports  from  the  steel  industry 
are  distinctly  optimistic  but  they  appear 
to  reflect  a  hope  of  future  business 
rather  than  present  activity.  Copper 
is  steady  at  14  cents  for  January  de- 

livery. Coffee  has  maintained  most  of 
the  recent  advance  and  those  who  think 
they  have  knowledge  of  the  plans  of 
the  Brazilian  government  expect  much 
higher  prices  soon  after  the  first  of  the 

year. 
The  reserve  ratio  of  the  Federal  Re- 

serve system  has  risen  from  70.7  to  71.1 
per  cent  during  the  week.  The  gold 
held  shows  a  loss  of  $1,400,000.  The 
money  market  is  unchanged  but  in  some 
quarters  a  further  reduction  in  the  re- 

discount rate  is  expected  next  week. 
The  bond  market  has  been  quieter.  Re- 

cent offerings  are  not  fully  digested  yet 

but  prices  are  not  quotably  lower.  "The stock  market  has  been  dull  but  the 
stolidity  shown  in  the  face  of  the 
Italian  news  has  been  very  impressive 
and  there  are  many  who  predict  ac- 

tivity and  rising  prices  early  in  the 
new  year. 

The  steadiness  of  foreign  exchange  is 
also  impressive  for  there  is  but  little 
change  in  quotations.  Italian  lire  de- 

clined to  4.19J  on  the  bank  suspension 
but  quickly  recovered  most  of  the  drop. 

Summarizing  the  situation  it  may  be 
said  that  the  barometer  seems  set  for 
fair  weather  in  the  United  States,  un- 

less the  European  area  of  low  pressure 
shall  extend  itself  westward  across  the 
Atlantic,  and  that  the  most  reassuring 
development  of  the  week  has  been  our 
apparent  insensibility  to  the  economic 
unsettlement  abroad. 
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Sidelights  en  Metric  Hearings — 
Senator  McNary  Against 

Compulsion 
After  listening  to  much  testimony, 

pro  and  con,  on  the  Ladd  metric  system 
bill,  Senator  McNary  of  Oregon,  who 
is  conducting  the  hearing,  revealed  some 
of  his  persona!  conclusions,  during  the 
session  on  Dec.  23.  At  one  point  in  the 
hearing  he  said: 
"The  element  of  compulsion  is  the 

most  important  element  in  the  whole 
scheme — the  setting  arbitrarily  of  a 
certain  period  of  time,  of  telling  the 
American  people  they  will  have  to 
change  about  on  this  subject,  to  face 
about  on  a  matter  that  is  in  everyday 
use.  That  does  not  coincide  with  the 
temper  of  the  American  people  as  I 
have  seen  it  manifested.  That  element 
to  my  mind  is  one  of  the  most  serious 
things  in  the  bill." 

This  comment  came  during  the  testi- 
mony of  Justin  W.  McEachren,  editor 

of  the  Valve  World,  who  appeared  to 
present  his  own  views  and  those  of 
the  president  of  the  Crane  Company. 
Mr.  McEachren  declared  that  the 
Crane  Company  is  interested  in  the 
metric  bill,  not  only  as  a  manufacturer 
but  as  a  distributor.  He  stated  that 
the  company  has  sixty-five  branch 
houses  in  the  United  States,  in  addi- 

tion to  the  maintenance  of  extended 

activities  abroad.  "Through  this  wide- 
spread organization,"  said  Mr.  McEach- 

ren, "we  have  made  a  study  of  the 
trade  field,  both  domestic  and  foreign. 
We  are  here  as  supporters  of  this 
measure  as  a  result  of  our  experience. 
We  do  not  believe  the  expense  involved 
in  a  change  to  the  metric  system  would 
be  great.  Even  if  it  should  be  pro- 

posed to  make  the  international  decimal 
system  the  sole  system  of  weights  and 
measures  for  the  United  States  and 
for  the  world,  and  the  expense  of  such 
a  change  should  be  considerable,  the 
Crane  Company  is  quite  willing  and 
ready  to  make  the  change  in  company 
with  the  other  manufacturers  of  the 
United  States.  The  bill  as  it  stands 

is  acceptable  to  the  Crane  Company." 
When  Mr.  McEachren  referred  to  the 

necessity  of  looking  at  this  matter  in 
an  international  way  and  declared  that 

"we  are  getting  ready  for  a  world 
condition,  not  a  local  condition,"  Senator 
McNary  said: 

"That  is  what  some  thought  a  year ago  when  we  had  the  League  of  Na- 
tions up.  I  notice  the  American  people 

are  still  holding  to  the  American  view, 
not  to  the  international  view,  as  may 
be  judged  from  the  votes  that  were 
cast.  The  lack  of  the  enforced  use 
of  the  metric  system  in  this  country 
is  not  stopping  one  pound  of  exports, 
in  my  judgment.  In  my  opinion  this 
system  would  not  bring  about  the  sale 
of  another  pound  of  hops,  another  bale 
of  cloth,  or  another  pair  of  shoes. 

"I  believe  in  the  system  but  the question  with  me  is  how  are  we  going 
to  fasten  it  on  the  public.  I  am  in- 

clined to  believe  that  it  will  not  be 
by  compulsory  action,  in  ten  years  in 
any  event.  If  the  present  system  is 
impeding  our  foreign  commerce,  I  think 
the  law  of  economics  would  apply  to 
bring  about  a  voluntary  change.  When 
I  find  that  the  tool  I  am  using  is  not 
as  effective  or  as  efficient  as  another, 
I  discard  it  and  take  up  the  new  one. 
I  do  not  need  legislation  to  compel 
me  to  do  it.     If  th?  commercial  inter- 

ests of  our  country  are  suffering,  why 
do  not  the  interests  that  make  use  of 
this  system  take  it  up  and  adopt  it 
among  themselves  so  that  they  may 
be  able  to  expand  their  foreign  trade, 
as  you  say  ?  Why  force  it  on  someone, 
or  some  class  who  will  derive  no  benefit 
at  all  from  it?  In  that  category  is  the 

great  mass  of  the  people." 
At  another  point  in  his  testimony 

Mr.  McEachren  said: 

"In  our  Chicago  shops  Crane  Com- 
pany employs  7,000  men.  Out  of  that 

number  there  are  not  more  than  300 
who  handle  tools  of  precision,  or  who 
would  have  to  be  concerned  with  the 
system  of  measurement.  These  few 
selected,  trained  and  skilled  workmen 
make  the  tools,  gages,  templets  and 
jigs.  All  the  man  knows  who  repre- 

sents the  larger  mass  is  that  there  is 
a  'go'  or  a  'no  go'  gage.  The  man 
who  is  operating  the  machine  knows 
only  that  about  it.  We  can  change  the 
gage  as  often  as  we  like.  All  the 
men  have  to  do  is  to  say  that  it  goes 
on  or  it  does  not  go  on.  There  will  be 
no  scrapping.  Gradually  the  manufac- 

turer in  his  replacements  will  change 
his  gages,  and  when  sizes  are  changed 
they  will  be  changed  to  the  international 
or  national  agreement." 

Germany  Must  Seek  Export 
Market  for  Automobiles 

In  Germany  the  automobile  industry 
has  lately  taken  a  prominent  place 
among  those  industries  of  the  country 
dependent  to  a  very  high  degree  on  the 
export  of  their  products,  according  to 
a  report  by  Howard  W.  Adams,  repre- 

sentative of  the  Commerce  Department 
at  Berlin.  This  situation  has  baen 
brought  about  by  the  extremely  re- 

stricted domestic  market,  which  in  turn 
is  due  to  the  soaring  domestic  prices 
of  automobiles,  the  high  cost  of  mainte- 

nance, and  the  heavy  burden  of  taxa- 
tion which  is  threatening  automobile 

traffic  in  this  country. 
About  150,000  employees  are  engaged 

in  Germany's  automobile  and  allied  in- 
dustries. The  automobile  plants,  which 

were  considerably  enlarged  during  the 
war,  represent  an  investment  of  many 
millions  of  marks.  This  investment 
would  be  lost,  in  part,  were  not  the 
continued  operation  of  these  plants  as- 

sured; and  that  assurance  appears  to 
lie  in  a  large  scale  expansion  of  Ger- 

many's automobile  export  trade. 
According  to  figures  published  by 

the  Federal  Bureau  of  Statistics,  Ger- 
many exported  during  1920  a  total  of 

17,534  automobiles  and  3,541  motor- 
cycles. This  total  export  of  motor 

vehicles  in  no  way  represents  cars 
manufactured  in  1920.  In  it  is  included 
a  considerable  number  of  used  automo- 

biles, for  the  most  part  former  army 
automobiles. 

It  is  interesting  to  note  the  propor- 
tion of  the  total  representing  export 

by  the  industry  itself  and  that  part 
representing  export  by  automobile  deal- 

ers. Figures  published  by  the  Associa- 
tion of  German  Automobile  Manufac- 

turers show  that  the  manufacturers 
themselves  exported  about  8,000  motor 
vehicles.  Leaving  out  of  consideration 
the  very  insignificant  number  of  those 
occasional  exporters  not  falling  within 
the  category  of  dealers,  the  number  of 
cars  exported  by  the  automobile  trade 
can  be  said  to  have  attained  a  total  of 
about  9,500. 

Southern  Industries  Look  for 
Big  Business  in  1922 

While  1921  is  regarded  as  being  a 
very  slow  year  for  industry  in  the 
Southern  field,  the  outlook  for  the 
future  is  many  times  better  than  it 
was  at  this  period  one  year  ago. 
Southern  industry  turns  its  eyes  to- 

ward 1922  with  every  confidence  that 
the  early  part  of  the  new  year  will 
witness  a  full  return  to  normal  con- 
ditions. 

The  greatest  improvement  experi- 
enced by  any  of  the  southern  industries 

during  the  last  three  months  of  1921, 
was  in  the  metal  trades,  including 
foundries,  machine  shops,  blast  fur- 

naces and  iron  and  steel  plants  of  every 
description.  The  greatest  activity  is 
noted  in  the  cast-iron  pipe,  sanitary 
pipe  and  fittings  plants,  radiator  plants 
and  structural  steel.  In  the  Alabama 
district  improvement  has  been  more 
rapid  than  in  any  of  the  other  Southern 
states,  but  the  outlook  is  bright  for 
increased  activity  in  the  metal  trades 
plants  of  Georgia,  Tennessee  and  North Carolina. 

Export  business  from  South  Atlantic 
and  Gulf  Coast  ports  has  improved  to 
some  extent  in  the  past  two  or  three 
months,  but  the  business  is  still  well 
below  normal.  There  are  excellent 
prospects,  however,  for  much  greater 
activity  after  the  first  of  the  year.  So 
far  as  the  products  of  the  foundries 
and  machine  shops  are  concerned  the 
biggest  demand  is  expected  from  South 
and  Central  American  countries,  Mexico, 
Cuba,  China,  and  Japan.  Considerable 
sugar  machinery  will  be  taken  by  Cuba 
next  year,  coming  mainly  from  the 
plants  of  the  Birmingham  district, 
while  Argentina  is  expected  to  take 
considerable  high  pressure  cast-iron 
pipe.  A  large  amount  of  pipe  will  also 
be  taken  by  cities  along  the  Pacific 
coast,  shipped  by  way  of  Mobile  and 
the  Panama  canal.  Principal  demand 
from  South  and  Central  America  and 
from  Mexico  will  probably  be  for  vdre 
and  wire  products,  while  considerable 
tonnage  of  steel  rails  vrill  go  to  Japan 
and  China.   ♦   

Georgia  Taxes  Lower 
Tax  values  of  foundries  and  ma- 

chine shops  in  Georgia  for  the  present 
year,  as  compared  with  1920,  show  a 
reduction  of  42  per  cent,  which  aggre- 

gates $1,185,451,  according  to  the State  tax  department.  A  decrease  also 
IS  shown  in  textile  plants,  mining  prop- 

erties, mineral  leases,  and  other  im- 
portant  industries.  Products  manu- 

factured by  Georgia  foundries  and  ma- 
chine shops  in  1920  were  of  an  aggre- 

gate value  of  $3^80,955.56. 

P.  &  W.  xinas  Party 
The  publicity  and  engineering  forces 

of  the  Pratt  &  Whitney  Co.,  had  a  real 
honest-to-goodness  Christmas  party  at 
the  office  of  the  company  in  Hartford 
on  Dec.  23.  Santa  Claus,  who,  except 
for  his  snowy  locks  and  flowing  white 
v/hiskers  greatly  resembled  the  genial 
Mr.  Henry  of  the  publicity  bureau, 
arrived  as  per  schedule  with  his  little 
red  sleigh  (the  latter  looking  much  like 
one  of  the  factory  trucks),  laden  with 
gifts  for  everyone.  Besides  the  presents 
there  was  considerable  original  Christ- 

mas literature  of  a  somewhat  personal 
nature  that  added  to  the  merriment  of 
the  occasion. 
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Combination  Machine,  Lathe,  MiUlng  and  Drilling  Machine 
Dalton    Mfg.   Co.   Sound  Beach,   Conn. 

"American    Machinist,"    ."  ugust    4,    1921. 

This  combination  machine  is 
designed  primarily  for  use  where 
a  ratlier  complete  equipment  is 
required  and  floor  space  is  at  a 
premium.  A  single  hollow  spindlu 
serves  both  the  latlie  and  the  mill- 

ing machine.  The  lathe  swings 
18  in.  over  the  shears,  and  will 
take  37  in.  between  the  centers. 
The  head  has  a  three-step  cone, 
and  is  provided  with  a  single  back 
gear,  giving  a  speed  range  from 
20  to  441  revolutions  per  minute. 
The  milling  machine  table  has  a 
working  surface  of  24  b.v  75  in., 
and  a  longitudinal  feed  of  15  in. 
riie  transverse  movement  is  6i  in., 
and     the    knee    can     be     adiusted 
vertically  13J  in.  The  machine  will  drill  to  the  center  of  a  16-in. 
circle,  and  the  spindle  has  a  vertical  travel  of  9  in.  Ket  weight, 
2,000  lb. 

Grinding   Machine,    Surface,    Rotary-Table,   8-Inch 
Pratt  &  Whitney  Co.,  Hartford,  Conn. 

"American   Machmist,"   Augusj   4,   1921. 
The  machine  is  intended  prl« 

marily  for  the  grinding  of  -Usks, 
rings  and  cylinders  requiring  flat 
and  parallel  surfaces.  Means  are 
provided  for  grinding  concave  or 
convex  surfaces.  The  spindle  is 
mounted  on  ball  bearings.  The 
wheel  is  cemented  in  a  holder 
screwed  to  the  spindle,  and  a  band 
clamped  around  the  wheel  guards 
against  breakage.  The  wheel  feed 
is  controlled  by  a  hand  lever  and 
a  positive  stop  is  provided  for 
grinding  to  a  specified  thickness. 
The  rotary  magnetic  chuck  has 
two  speeds.  The  machine  is 
equipped  with  a  pump,  and  the 
tank  is  located  within  the  column. 
Belt  drive  is  regularly  furnished, 
all  necessary  guards  being  pro- 

vided, but  individual  motor  drive 
can    be   supplied.      Net   weight,    3,000    lb. 

Hob,    Generated,    SimmonH   Method 
Simmons    Method-Hob  Co..   2nd   St.   and   Duncannon   Ave., 

Olney.  Philadelphia,  Pa. 

"American    Machinist,' August    4,    1921. 

The  hobs  are  claimed  to  be 
Tnechanically  accurate,  as  they  are 
produced  by  a  generating  action, 
a  feature  which  makes  it  possible 
to  duplicate  them  absolutely.  Tlie 
generating  of  the  hobs  is  per- 

fectly practical,  the  maker  states, 
because  the  method  follows  "the 
law  of  the  involute."  No  forms or  templates  are  used  to  determine 
th:^  tooth  contour.  Hobs  for  dif- 

ferent forms  of  involute  tooth, 
both  standard  and  stub,  can  be 
furnished,    the    cutter   being   made 
to  suit  the  requirements  in  such  matters  as  pitch,  pressure  angle 
and  number  of  threads.  The  importance  of  hardening  is  recog- 

nized, as  a  special  method  of  hardening  is  said  to  be  employed. 

Hob,  Worm 
Gould  &  Eberhardt  Co.,  Newark.  N.  J. 

"American   Machinist,"    August    4. 

This  hoi)  has  been  developed  for  auto- 
matically bobbing  worms.  In  the  liob  the 

fundamental  principle  is  that  of  a  broacli 
coiled  around  a  cylinder.  The  progressive 
removal  of  metal  makes  possible  the  use 
lof  heavy  cuts  and  feeds.  The  hob  can  be 
used  either  to  finish  the  teeth  of  worms,  or 
for  roughing  them  preparatory  to  final 
grinding.  It  can  be  furnished  to  cut  worms 
with  teeth  of  any  desired  contour.  The  hob 
teeth  have  their  tops  cut  down  in  regular 
steps,  and  also  have  their  sides  recut  to 
different  leads.  There  are  about  fourteen 
roughing  and  three  finishing  teeth,  which 
can  be  made  either  hooked  or  radial. 
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Lathe,  Turret,   Combination,   No.  30.  '       ' 

^'^"^New^'York'  N  "y  *^'°^''"^''y-  England  and  50  Church  Street. "American   Machinist,"   August    4,    1921. 

This  larger  size  of  machine  has 
been  added  to  the  line  of  all- 
geared  combination  turret  lathes. The  machine  is  made  with  a  hole 
through  the  spindle  to  accommo- 

date stock  7  in.  in  diameter.  The 
head-stock  provides  sixteen  spin- dle si)eeds  in  each  direction.  All the  shafts  run  on  ball  bearings  a ball  thrust  bearing  being  used  for 
the  spindle.  The  machine  allows 
a  swmg  of  28  in.  over  the  bed, 

fare  I]f'?h?".?;'.r'^l*"''"?f  a  T""^  ̂ "^  "ange  of  the  spindle  to  the 
SvL  ficht^i""^?"',"*  ̂ ^\  '"•  T*»o  '("ed  box  under  the  headstock 
f,iy  fhi^  ,1.1."  '""^i.'?  J^°  "'*•  «"'■'"'•'  "•■'Je.  Nine  feeds  are  provided lor  the  saddle,  which  carries  a  square  tool-holding  turret.  The 

manu   n''         '*    horizontal,    hexagonal    in    shape    and    is    indexed 

Mixer,  Sand,  No.  3,  Mimpson 
National  Engineering  Co..  549  W.  Washington  Blvd.. Chicago,  111. 

"American   Machinist,"   August    4,    1921. 

The  mixer  has  a  pan  8  ft.  in 
diameter.  The  machine  has  been 
developed  particularly  for  steel 
foundry  purposes,  but  it  can  also 
be  used  where  large  capacities  are 
required  in  gray  iron,  malleable 
fron,  brass  and  aluminum  found- 

ries. It  is  claimed  that  the  time 
for  mixing  is  brought  down  to  a 
minimum,  becau.se  of  the  mixing 
action,  which  is  done  by  a  combin- 

ation of  plows  and  mullers.  Most 
-)t  the  parts  are  made  of  cast  steel. 
The  machine  is  strongly  built  and 
intended  to  give  continuous  serv- 

ice with  a  low  cost  for  maintenance. 

Universal  Joint,   ScrewIcNH 
Apex   Machine  Co.,  Dayton,  Ohio. 

"American   Machinist,"   August    4.    1921. 

The  Joint  is  intended  especially 
for  use  in  driving  the  spindles  of 
multiple-spindle  drilling  heads,  al- 

though it  can  be  adapted  to  all 
sorts  of  light  and  medium-dut.v 
drives.  The  maker  claims  that  tlie 
device  will  fit  all  multiple-spindle drilling  and  tapping  machines,  and 
that  it  will  drive  with  the  shafts 
at  angles  of  35  deg.,  or  in  si>ecial 
cases  on  light  drives  at  45  degrees. 
The  principal  feature  of  the  joint 
is  its  simplicity  of  construction,  there  being  no  screws  used  in 
it.  The  parts  consist  of  one  cup  end.  one  ball  end,  one  journal 
rocking  pin,  one  driving  pin.  and  one  locking  ring.  The  joint  is 
made  in  all  sizes  from  g  in.  in  diameter  up  to  any  required. 

Toelholder,  Floating 

McCrosky   Tool   Corporation,   Mead\-ille,  Pa. 
"American    Machinist."    August    4.    1921. 

The  holder  is  intended  for  cor- 
recting for  lioth  angular  and  par- 

allel mis-alignment  of  the  machine 
spindle  with  the  hole  being  ma- 

chined, being  adapted  to  use  in 
drilling  machines,  boring  mills, 
lathes  and  automatic  screw  ma- 

chine for  the  driving  of  reamers, 
taps  and  counterbores.  The  holder 
is  composed  of  three  principal  units,  a  driving  member,  an  inter- 

mediate floating  member  and  a  driven  member.  In  the  center 
of  the  floating  member  is  a  hole  in  which  Is  placed  a  hardened 
steel  ball,  taking  the  entire  thrust  of  the  cut  and  acting  as  a 
pivot.  The  holder  is  regularly  made  in  three  sizes  and  both  the 
driving  and  driven  members  are  made  in  different  styles  and 
sizes  to  suit  the  requirements  of  the  work.  It  can  be  used  either 
horizontally    or   vertically. 

"  Clirt,  paste  on  3  x  5-in.  cards  and  file  as  desired 
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Trend  of  Business  Improvement 
— Plants  Resuming 

The  Willys-Overland  Co.,  Toledo, 
Ohio,  is  taking  on  additional  tool  and 
die  workers  at  its  plant.  The  working 
force  in  other  departments  of  the  auto- 

mobile works  will  be  increased  at  an 
early  date. 

The  American  Car  and  Foundry  Co., 
Jeffersonville,  Ind.,  is  planning  for  the 
resumption  of  operations  at  its  local 
plant  this  month.  A  large  repair  order 
for  the  New  York  Central  Railroad  will 
be  handled  at  the  shops. 
The  Lebanon  Iron  and  Steel  Co., 

Lebanon,  Pa.,  is  making  improvements 
at  its  plant  at  Duncannon,  Pa.,  including 
machinery  repairs,  prior  to  the  resump- 

tion of  operations  early  in  January. 
The  Franklin  Manufacturing  Co., 

Syracuse,  N.  Y.,  adopted  a  full  time 
working  schedule  at  its  automobile 
manufacturing  plant  on  Jan.  3,  giving 
employment  to  about  3,000  men. 

The  Waltham  Watch  Co.,  Waltham, 
Mass.,  has  resumed  operations  at  its 
branch  plant  at  Quincy,  Mass.,  devoted 
for  the  most  part  to  assembling  work. 
The  Chicago  Pneumatic  Tool  Co., 

Chicago,  111.,  has  advanced  production 
gradually  at  its  plants  and  is  now  oper- 

ating at  about  40  per  cent  of  normal. 
The  Weatherly  Foundry  and  Ma- 

chine Co.,  Weatherly,  Pa.,  has  adopted 
a  full  time  working  schedule  at  its 
plant,  following  a  curtailment  under 
reduced  operating  basis  for  more  than 
twelve  months  past. 
The  Hays  Manufacturing  Co.,  St. 

Louis,  Mo.,  manufacturer  of  wheel  hubs, 
etc.,  has  resumted  pToduction  at  its 
plant  at  Timbo,  near  Calico  Rock,  Ark., 
after  a  four-months'  shutdown.  Pres- 

ent orders  on  hand  insure  continuous 
operations  for  at  least  three  months 
to  come. 
The  Southern  Transportation  Co., 

Chesapeake  City,  Md.,  is  adding  to  the 
working  force  at  its  local  shipyard  and 
operations  are  being  increased  at  the 
plant. 

The  National  Transit  Pump  and  Ma- 
chine Co.,  Oil  City,  Pa.,  has  increased 

its  working  force  by  about  200  men. 
An  increased  production  schedule  has 
been  adopted  at  the  plant. 

The  A.  S.  Hecker  Co.,  Huntington, 
Ind.,  operating  the  car  shops  of  the 
Erie  Railroad  under  lease,  has  added 
to  the  working  force  and  is  now  giv- 

ing employment  to   about  125   men. 
The  Laconia  Car  Co.,  Boston,  Mass., 

with  plant  at  Laconia,  N.  H.,  has  re- 
ceived an  order  from  the  Boston  & 

Maine  Railroad  for  the  rebuilding  and 
repair  of  freight  cars,  the  contract  total- 

ing  $1,000,000. 
The  Seabord  Air  Line  Railway,  Nor- 

folk, Va.,  has  inquiries  out  for  2,000 
freight  cars  and  will  place  orders  for 
the  equipment  at  an  early  date.  The 
contract  is  expected  to  total  close  to 
$3,000,000. 

The  United  States  Steel  Corporation, 
New  York,  has  taken  an  order  for  15,- 
000  tons  of  rails  from  the  Texas  & 
Pacific  Railroad. 
The  Urbana  Tool  and  Die  Co., 

Urbana,  Ohio,  is  operating  at  full  time 
with  a  complete  force  of  workmen.  The 
company  is  building  tools  for  the  pro- 

duction of  a  new  model  automobile. 

The  Bridgeport  Manufacturers'  Asso- 
ciation, Bridgeport,  Conn.,  recently  an- 

nounced a  marked  improvement  in 
working  hours  for  Bridgeport  factories. 
According  to  figures  gathered  the  aver- 

age factory  is  now  working  44.G  ihours 

a  week,  or  91  per  cent  of  normal,  the 
highest  weekly  mark  of  the  year.  Fig- 

ures from  thirty-one  plants  show  that 
13,987  are  employed,  which  is  54.8  per 
cent  of  normal.  The  number  employed 
at  the  factories  is  much  larger  than 
that,  however,  as  all  the  factories  are 
not  included  in  the  tabulation.  There 
is  constantly  increasing  employment  in 
the  plants  about  the  city. 

Ordnance  Department  Must  Have 
Aid  of  Manufacturers 

With  the  passing  of  emergency,  the 
Ordnance  Department  of  the  Army, 
which  during  the  war  was  able  to 
enlist  close  and  hearty  co-operation 
from  manufacturers  of  ordnance  mate- 

rial and  mechanical  engineers  generally, 
is  now  finding  it  diificult  to  secure 
from  private  industry  the  assistance 
which  is  so  necessary  if  the  most  prac- 

tical types  of  ordnance  material  are 
produced.  It  is  essential  to  the  na- 

tional interest  that  this  apathy  on  the 
part  of  outside  manufaicturers  be 
broken  down,  in  the  opinion  of  Briga- 

dier General  W.  S.  Peirce,  assistant 
chief  of  Ordnance,  in  immediate  charge 
of  the  work  which  involves  this  prob- 

lem. He  is  at  this  time  making  a 
renewed    effort   to    solve   this    problem. 

The  Ordnance  Department  must  look 
largely  to  industry  to  criticise  its  de- 

signs from  the  point  of  view  of  ease 
and  cheapness  of  production.  Since 
most  ordnance  material  has  little  or 
no  parallel  in  articles  manufactured 
for  peace-time  uses,  its  designs  do  not 
have  the  constant  and  wide  study  which 
is  constantly  being  given  the  ordinary 
machinery  and  appurtenances  of  com- 

merce. Moreover,  ordnance  material 
must  be  built  with  the  idea  of  meeting 
the  severest  requirements.  Every 
effort  must  be  made  to  obviate  a  failure 
of  material  at  the  critical  moment 
when  there  is  no  time  to  install  spare 
parts  or  undertake  repairs.  As  a  re- 

sult the  physical  quality  of  the  metals 
used   must  be  unusually  high. 

General  Peirce  believes  that  a  widely 
held  view  that  ordnance  specifications 
are  finical  and  too  theoretical,  can  be 
offset  entirely  if  machinery  and  mate- 

rial manufacturers  can  be  interested 
sufficiently  to  go  into  the  subject  deep 
enough  to  understand  the  military 
problems  involved.  At  any  rate  it  is 
the  policy  of  the  Ordnance  Department 
not  only  to  invite  suggestions  from 
men  engaged  in  practical  manufacture, 
but  to  carry  their  suggestions  into 
effect  wherever  it  does  not  defeat  a 
well-established  military  necessity.  The 
Ordnance  Department  is  particularly 
anxious  to  have  the  benefit  of  the 
advice  of  the  private  manufacturers. 
General  Peirce  states  that  ordnance 
officers  realize  that  the  study  of  de- 

signs from  the  point  of  view  of  shop 
production  involves  considerable  ex- 

pense on  the  part  of  manufacturers,  in 
that  they  demand  considerable  time 
from  the  highest  salaried  men  in  their 
organizations;  but  he  is  hopeful  that 
industry  will  contribute  that  much  to- 

ward the  national  defense,  and  in  turn 
he  believes  that  manufacturers  will 
find  no  inclination  on  the  part  of  the 
department  to  insist  on  tolerances  being 
smaller  than  necessary,  quality  higher 
than  necessary,  or  features  which  tend 
unduly  to  interfere  with  the  ease  of 
manufacture  or  speed  of  production  in 
time  of  urgent  need. 

Japan's  Steel-Encouragement  Act 
H.  A.  Butts,  acting  commercial  at- 

tache at  Tokio,  has  submitted  the  fol- 
lowing translation  from  the  "OfRcial 

Gazette,"  of  July  19,  1921,  outlining 
the  leading  features  of  Japan's  steel 
industry  encouragement  act,  in  which 
Japanese  manufacturers  of  steel  mate- 

rials will  participate: 
The  following  amendment  shall  be  made 

to  the  regulations  relative  to  the  applica- 
tion of  the  steel  industry  encouragement 

law. 
Paragraph  3,  articlv  5:  The  subsidy 

provided  for  In  paragraph  2  or  article  7  of 
the  steel  industry  encouragement  law  .shall 
be  granted  only  in  such  cases  as  the  fol- 

lowing .steel  materials,  manufactured  after 
the  present  law  has  become  effective,  are 
used  in  the  construction  or  repair  of  steel 
vessels  by  the  manufacturer  or  the  pur- 

chaser of  the  materials,  and  not  including 
steel  materials  manufactured  in  foreign countries : 

(1)  Steel  ingots  and  steel  slabs  for  tem- 
pering. 

(2)  Bars  and  rods  including  tees,  angles, 
and   turbine   blading. 

(3)  Sheets  and  plates. 
(4)  Tubes  and  pipes,  not  Including  those of  cast  iron  and  steel. 
Manufacturers  of  steel  materials  men- 

tioned in  item  1  of  the  preceding  clause 
are  entitled  to  subsidy  thereon  as  for  raw 
materials,  *en  if  they  sell  them  after  Im- proving. 

Persons  desiring  to  receive  the  subsidy 
shall  submit  to  the  Minister  of  Agriculture 
and  Commei-ce  a  notification  stating  the 
kmd,  quantity,  purpose,  date  of  manufac- 

ture, and  the  factory  In  which  the  steel materials  are  manufactured  before  actual 
use  if  intended  for  shipbuilding  or  repairs and  before  delivery  if  intended  for  other 
uses.  The  notification  shall  be  accompanied 
by  a  document  certifying  that  the  con- structor or  repairer  of  the  vessels  has obtamed  permission  from  the  proper  marine authorities  in  case  the  steel  materials  are 
to  be  used  in  the  construction  or  repair  of 9ther  than  naval  vessels.  Any  change  made in  the  Items  stated  in  the  notification  shall immediately  be  reported  to  the  Minister  of Agriculture  and  Commerce. 
Paragraph  .',.  article  :,:  Those  persons desinng  to  receive  the  subsidy  shall  make application  to  the  Minister  of  Agriculture and  Commerce,  accompanied  by  (1)  a  docu- ment certifying  that  the  steel  materials have  been  u.sed  by  the  naval  authorities m  the  construction  or  repair  of  naval  ves- 

sels or  by  (2)  a  document  from  the  proper marine  authorities  certifving  that  the  steel materials  have  been  properly  used  and 
that  the  construction  or  repair  of  ves- sels upon  which  used  has  been  completed by  the  constructor  or  repairer  of  the  vessels vvhen  they  have  been  used  in  the  con.struc- tion  or  repair  of  vessels  not  belonging  to the  Navy. 

Paragraph  s,  article  J.-  The  amount  of the  subsidy  shall  be  12  per  cent  of  the value  for  steel  ingot-s  and  slabs  and  15 
per  cent  of  the  value  for  other  steel  ma- terial.s.  The  value  shall  be  determined  by the  Minister  of  Agriculture  and  Commerce 
by  fixing  the  standard  on  the  basis  of  the Imported  price  of  the  same  steel  materials as  those  for  use  and  delivery  mentioned  in clause  1  of  paragraph  3   of  article   5. The  amendment  went  into  effect  on  July 

Allied  Machinery  Co. 
Elects  Officers 

At  the  annual  meeting  of  the  board 
of  directors  of  the  Allied  Machinery 
Company  of  America,  held  in  New  York 
on  Dec.  23,  the  following  officers  were 
elected  for  1922: 

J.  W.  Hook,  president;  I.  T.  Henry, 
vice-president;  E.  M.  Hartridge,  vice- 
president  (in  charge  of  European  in- 

terests); T.  G.  Nee,  vice-president  (in 
charge  of  business  in  the  Orient) ;  W. 
H.  Gilbert,  treasurer;  and  G.  C.  Carson, 
secretary.  The  only  new  addition  to 
this  list  is  Mr.  Gilbert,  who  takes  the 
place  of  F.  S.  Pease,  who  resigned  a 
few  months  ago  to  join  the  Eagle  Silk 
Co.  of   Shanghai. 

Directors  chosen  for  the  year  are: 
J.  W.  Hook,  M.  C.  Brush,  J.  E.  Gardin, 
T.  W.  Streeter,  H.  A.  Arthur,  G.  H. 
Balch. 
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C'hDck,     Lathe,     Independent,     foar-Jaw 
Alfred  Herbert.  Ltd.,  Coventry.  England,  and  New  York,  N.  Y. "American    Machinist,"    Aug.    4,    1921 

The  chuck,  having:  four  inde- 
pendently operated  jaws,  is  sim- 

ilar in  principle  and  construction 
to  the  three-jaw  chuck  made  by the  concern,  the  strength  and  long 
life  of  the  tool  being  the  features 
••mphasized  by  the  maker.  The body  of  the  device  is  thick  and 
heavily  made,  so  as  to  prevent 
breakage  due  to  excessive  pres- 

sure at  the  jaws.  The  front  of the  chuck  is  made  in  the  form  of detachable  sectors  secured  to  the 
body  by  means  of  screws  pass- hig  from  the  front  to  the  back. The  Illustration  shows  one  of  the plates  removed.  The  chuck  can be  furnished   in   a  rangt   of  sizes 

Patented  Aug.  20,  1918 

Tool    Chest,    Zinc-Covered     ' Union    Tool   Chest   Co..    Inc..    Kochester.    N.    Y. "American    Machinist."    Ang.    4,    1921, 

The  chests  are  made  in  a  num- ber of  8tyK«  and  intended  for  the use  of  machmists.  patternmakers, carpenters,  electricians,  garage mechanics  and  the  like.  The  iUus- trat.on  shows  a  general  s^rW^ chest,  opening  at  the  top,  although Mde-openmg    chests    can    also    be 
•s  made  of  wood,  a  lock-comer "«'"S  used  for  the  joints.  The outside  is  entirely  covered  with lacquered  sheet  zinc,  which  Is 

„2  w""  ,°^'''"  '*"  °'  the  edges.  The 
chef  advantage  of  the  covering  is 

^^T^s:^  Tro^;^T3"?o-^v,'-5  rn'-e?gV<;?or 
trays,  rang- 5  to  21   lb. 

Urindlnir    Machine,    .Surface,    AiUomLuJ   
William   Osterhom,    2301    N.  Knox   jVve.,    Chicago.    III. "American    Machinist,"  Aug.    11.    1921. • 
The  machine  is  intended  for 

the  rapid  surfacing  of  parts  up to  12  X  40  in.  made  in  large 
2"^t>ties.  It  is  fully  automatic. With  the  exception  of  locating  the work  and  locking  it  in  the  fixture. The  fixture  is  mounted  on  a  table pivoted  on  a  swinging  arm  and moved  across  the  surface  of  tlie abrasive  whe«l  by  means  of  « cam.  Upon  the  completion  of  the cycle  of  the  cam,  the  fixture  is tilted  back  45  deg.  away  from  the wheel,  allowing  the  opiTator  to remove  the  work.  The  machine can  be  equipped  with  autormitic magazine  feed.     A  cylinder  wheel 

Weight'"7,80o"'^'^'"'   *  '"•   ̂^^"^  *"^   •"'"'"^  ̂    '"-'"■   ''°'«-  »8  "*^d. 

J  Puniace,    Sheet-Heat inV,'ElVctrrc'"Barie,'   t       Blectric   Furnace   Co..   Alliance,   Ohio. 
;  "American   Machinist,"  Aug.   li.   1921. 
!  This  resistanct-type  electric  fur- 
;  iiace  is  intended  for  u.se  in  the ,  liiating  of  sheet  metal  when  form- •  ing  parts  of  automobile  bodies 
,   iind    fenders.      It   is    portable     be- 

'<  f^FJ"*",*"^  ̂ ^  ̂   '='"'">»•  and  taken I   from   place  to  place  as   the   work 

'  [die    w^*ii  ̂     *"!'    "    "'^''d    "»'    be 
1  die  while  oni  batch  of  material s  r.ceiving  its  cold  runs.  The transformer  and  control  equip- 

ment   are    locatetl    on    the    top    of 

■ll  ̂^n"v^■,  ̂ ^«'  '""lace  is  rated 
.It   100  kw.   in   electrical   capacity. 

f,v  fi^ff  ̂ -  ̂■'-"'\^  3  f'-  *  '"■  w'de 
i>y  6  ft.  o  in.  long,  with  a  door opening  3  ft.  4  In.  wide  by  2  ft 
i  in.  high.     It  has  a   cai>acitv  for 

^sf,'n'"^  "2.  ">•  <"  m^erS  to 
1.800   deg.   F.   per   hour. 

Testing    3Iachine,    Hardness,    Power-Operated   Alfred  Herbert,   Ltd..  Coventry.  England  and  New   York.   X    V 
"American    Machinist."    Aug.    11.    1921. 

The    machine    operates    on    the 
Brinell   principle,   using  a    10-mm. 
ball   and   employing   the   standard pressures   of  500   or   3.000   kg.,    as 
required     by    the    material     being tested.     The  chief  features  of  the machine  are  power  operation  and automatic  application  of  the  pres- sure. It  is  claimed  that  the  time required  to  apply  the  load,  the duration  of  the  load,  and  the  time taken  to  remove  the  load  are  uni- 

form for  all  tests  and  do  not depend  on  the  operator  and  his physical  effort.  Apart  from  the main  frame,  which  carries  all  the mechanism,  the  machine  consists of   two   elements,   a  weighing  ele- 

w%Uh"t"''i:'6ioi^^''"'"'"«  «'«»«"'• 

Testing  Machine,   Hardness,   sinalirBall'    
Alfred  Herbert.  Ltd..  Coventry,   England  and   New   York.  N    Y American    Machinist."    Aug.    11,    1921. 

R^IIlfn  '"''c'l.'nf  is,  a  development  of  the 
thi  dfr„'?„''„"'°''u''/  determining  hardness! the    difference    being    in    the    use    of    very 
K  Hf  ?i  ■'^.'"' ,  correspondingly  sn^U loads.  It  is  intended  for  determinine  the 

^'i?s"of  s^^Mf'""  specimens,  such  'Sf  the 
fiSshed  /win  '"'"■"l''S'''"''8e  cases,  and  of nnished   articles  which  cannot  be  subjected 

testint  "^r^r  °f  \^^  ordinary  hardness- smM?^»iI"'^'''''?^^-  «'"*'«'■  becau.so  of  their 
bv  rLk  nt  =^''•"=''".^*'  °f  ""■  '"J"''y  caused ^^r^iJF  a  large  impression.  The  load  Is 
a£P^=„?^,  '^''^'^  ̂ •^'Sht.  The  IralLs  used 
m  -JO  tl^  ̂ ,T^-  I"  diameter,  with  loads  up to  50  kg     although  balls  of  5-mm.  diameter 

re7ia?''^^re?g,^r2?f  jb"^  ̂^'^'-^-^'^  -"  -- 

Engineering 

Aug.   11,   1921. 

Van    Dresser 
Co.,    Inc.,    Detroit. 

,    Boring    Tool,     (Ke-).    Cylinder,    ElectricVDriVe'n I        International    Purchasing   and 

;  Mich. I  "American  Machinist,' 
I  ,  The  device,  formerly  intended 
I   for   drive    by    ̂ j,„j    ̂ ^   ̂       ̂ ^^^^ 

!  wi.h  ''r'",.  P"",*^**;  has  been  fitted 
,  with  individual  motor  drive 
'    '.""."•o'or   is   mounted  as   a   part of  the  tool,  no  flexible  shaft  be- 

ng   emplcved.      A    friction    clutch is  incorporated  between  the  motor 
and  the  tool,  so  that  slip- page IS  possible  in  the  event  that the  cutter  head   becomes  wedged thus  protecting  the  motor.  With- 

out    making    any    disconnections. the  tool  can  be  operated  by  hand 

T'hJ'^  the  spindle  of  a  drill  press. ihe  tool  has  a  range  of  from  23 
to  5jJ,   in.     The  solid  feed  bar  has "o   threads,   and  the  bearings  are 
101     in.    long.       The    quick-return mechanism  allows  for  raising  the boring  head. 

I    Holder.    Tap,    Friction-Slip,    Safety'   1       Apex    Machine    Co.,    Dayton.    Ohio. 
;  "American  Machinist."  Aug.   11.   1921. 

The  principal  feature  of  the  de- 
vice consists  of  the  arrangement which  permits  of  slippage  within the  holder  itself  in  case  the  tan becomes  wedged  or  strikts  the bottom  of  the  hole.  Because  of 

the  small  outside  diameter  of  the   device,   use  on   multlDle-anindl.. 

Clip,  paste  on  3  x  5-in.  cards  and  file  as  desired 
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The  Ladel  Manufacturing  Co.  made 
its  first  casting  this  week  in  its  new 
foundry  and  machine  shop  at  New 
Philadelphia,  Ohio.  The  operation 
marked  the  completion  of  a  building 
operation  started  last  June.  The  new 
addition  encloses  the  largest  and  best 
equipped  foundry  and  machine  shop  in 
eastern  Ohio  with  a  capacity  for  em- 

ployment of  150  men.  Two  features  of 
the  plant  are  the  powerful  electric 
crane  able  to  carry  15  tons  from  one 
part  of  the  plant  to  the  other,  and  the 
seventeen  unit  electric  blowing  machine. 
Edward  Miller  is  superintendent  of  the 
new  shop. 

Plans  are  now  under  way  for  the 
operation  of  the  foundry  plant  at  the 
Freemans  Ferry  Landing,  New  Cum- 

berland, W.  Va.  The  new  industry  will 
be  known  as  the  Resi  stent  Alloy  Cast- 

ing Co.,  incorporated  under  laws  of 
Delaware  with  a  capital  stock  of 
$10,000.  The  plant  will  produce  gray 
iron  and  alloy  castings. 

The  Stanley  Dewsnap  plant,  Spring- 
field, Mass.,  has  been  reorganized  and 

will  now  be  operated  as  the  Highland 
Motor  Grinding  Co. 

The  Greenfield  Grinding  and  Machine 
Co.  has  been  organized  in  Greenfield, 
Mass.,  to  make  automobile  parts  and 
do  general  machine  work.  Machinery 
is  being  installed.  Officers  are:  Presi- 

dent, George  W.  Wilcox;  vice-president, 
A.  T.  Ritchie;  treasurer,  R.  F.  Stearns. 

After  being  closed  for  nearly  a  year, 
the  car  repair  department  of  the  Lake 
Erie  &  Western  Railroad,  at  Lima, 
Ohio,  was  reopened  this  week,  with  a 
large  force  of  men. 

Control  of  the  Carnahan  Tinplate 
Corporation,  of  Canton,  Ohio,  has 
passed  to  the  Falcon  Tinplate  Co.,  of 
Niles,  Ohio.  The  combined  organiza- 

tions will  continue  to  manufacture 
under  the  management  of  Lloyd  Booth and  Paul  Wick. 

The  Exeter  Machine  Works,  Inc.,  of 
West  Pittston,  Pa.,  announces  the  ap- 

pointment of  J.  E.  Holveck  as  district 
sales  representative  for  the  Exeter 
Rotary  Pump  line  in  the  Pittsburgh 
district.  Mr.  Holveck  was  until  re- 

cently connected  with  Crawford  & 
Cameron  of  Pittsburgh,  and  was  for- 

merly designing  engineer  for  the  Aid- 
rich  Pump  Co.,  of  Allentown,  Pa. 

The  Wilson  Welder  and  Metals  Co., 
Inc.,  of  New  York  City,  has  moved  its 
general  office  and  factory  to  132  King 
St.,  in  that  city. 

The  Surface  Combustion  Co.,  Inc.,  of 
New  York,  has  been  awarded  the  con- 

tract to  build  an  automatic  heat-treat- 
ing furnace  for  the  naval  ordnance 

plant  at  South  Charleston,  W.  Va.  The 
furnace  is  for  heating  16-in.  armor 
piercing  shells. 

The  Photostat  Corporation  of  Provi- 
dence, R.  I.,  has  announced  the  con- 

struction of  an  all  metal  photostat  in 
all  sizes  and  having  a  number  of  new 
features. 

The  Boston  office  of  the  Cutler- 
Hammer  Manufacturing  Co.,  has  been 
removed  to  403  and  404  Harvey  Bldg., 
Chauncy.,  C.  W.  Yerger  is  in  charge. 

William  H.  Keller,  Inc.,  is  the  new 
designation     ne-snmoii     by    the     Keller 

Pneumatic  Tool  Co.,  of  Grand  Haven, Mich. 

The  W  B.  McCarthy  Metal  Co., 
Railroad  Ave.,  Milford,  Conn.,  manu- 

facturer of  metal  goods,  recently  filed 
a  final  certificate  of  dissolution  with 
the  Secretary  of  the  State  of  Con- 
necticut. 

The  Sheehan  Machine  Co.,  Norwich, 
Conn.,  has  recently  filed  a  certificate  of 
organization  and  incorporation  with  the 
Secretary  of  the  State  of  Connecticut, 
to  engage  in  the  manufacture  of  textile 
machinery,  etc.  The  incorporators  are: 
J.  F.  Williams,  T.  P.  Sheehan  and 
Earl  Matthewson,  Thayer  Building, 
Norwich,  Conn. 

The  Thomaston  Knife  Co.,  Thomas- 
ton,  Conn.,  recently  filed  a  certificate 
with  the  Secretary  of  the  State  of 

Connecticut,  increasing  the  company's 
capital  stock  from  $20,000  to  $75,000. 
The  company  manufactures  knives  of 
various  kinds. 

The  Riverside  Bronze  and  Aluminum 
Co.,  River  St.,  New  Haven,  Conn.,  re- 

cently filed  a  certificate  of  incorporation 
with  the  Secretary  of  the  State  of 
Connecticut,  to  engage  in  the  manu- 

facture of  aluminum  and  bronze  articles. 
Thomas  E.  Hyde,  of  Bridgeport,  Conn., 
is  president;  John  F.  Strong,  New 
Haven,  secretary;  and  Harold  S.  Brown, 
New  Haven,  treasurer. 

The  Bridgeport  Machine  and  Tool 
Manufacturing  Co.,  Inc.,  304  East 
Washington  Ave.,  Bridgeport,  Conn., 
has  filed  an  involuntary  petition  in 
bankruptcy.  Arthur  Klein,  of  Bridge- 

port, was  appointed   receiver. 

Announcement  of  a  wage  reduction 
of  10  per  cent  for  mechanical  employees 
of  the  United  States  Armory  in 
Springfield,  Mass.,  was  made  last  week. 
This  action  was  taken  following  an 
inquiry  into  wages  paid  in  other  ma- 

chine shops  in  that  section.  It  is  an 
average  rather  than  a  uniform  reduc- 

tion, the  cuts  varying  with  different 
lines  of  work;  Plans  are  under  con- 

sideration for  temporary  abandonment 
of  the  Armory's  hill  plant  and  concen- 

tration of  operations  at  the  Watershops. 
If  this  is  done  the  hill  shops  will  be 
used  for  storage.  Present  require- 

ments call  for  a  production  of  only 
seventy-five  rifles  a  day,  with  a  prospect 
of  the  nuriber  being  reduced  to  fifty a  day. 

Judge  D.  C.  Westenhaver  in  Federal 
Court  at  Cleveland,  Ohio,  has  approved 
the  sale  of  the  Canton  Drop  Forge 
plant  of  the  Standard  Parts  Co.  to 
Fred  A.  Poor  and  Phillip  Moore,  of 
Chicago,  at  their  offer  of  $293,500. 
In  accordance  with  their  proposal  to 
the  court,  the  purchasers  will  form  a 
corporation  with  a  capital  stock  of  not 
less  than  $300,000.  It  is  understood 
that  the  new  company  will  operate  the 
drop  forge  factory  within  the  near 
future.  All  machinery  not  included  in 
the  sale  is  being  removed  to  another 
part  of  the  plant. 

The  property  and  assets  of  the  Ash- 
land Iron  and  Mining  Co.,  at  Ashland, 

Ky.,  has  been  purchased  by  the  Ameri- 
can Rolling  Mill  Co.,  of  Middletown, 

Ohio.  The  deal  represents  an  expendi- 
ture of  about  $5,000,000.  The  manu- 

facturing plants  at  Ashland  comprise 
two  blast  furnaces,  eight  open  hearth 
furnaces — each  of  100  ton  capacity,  an 
electrically  driven  blooming  mill,  a  slab 

billet  and  bar  mill,  and  six  sheet  mills. 
The  United  Engineering  and  Foundry 

Co.,  of  Canton,  Ohio,  has  filed  a  com- 
plaint with  the  public  utilities  com- 

mission in  Columbus,  against  the 
Pennsylvania  Railroad,  charging  that 
rates  on  pig  iron  from  Leetonia  to 
Canton  were  excessive. 

Announcement  is  made  that  the  Cort- 
land Steel  and  Tube  Co.,  Oortland, 

Ohio,  will  begin  operations  immediately. 
The  plant  is  said  to  be  complete  in 
detail.  Officers  of  the  new  company 
are:  President,  B.  G.  McCurley; 
secretary  and  treasurer,  Ben  Spender; 
vice-president  and  general  manager,  L. 
A.  Hansen. 

Erratum:  In  our  Dec.  15  issue  we 
published  a  Business  Item  to  the  effect 
that  the  Whiting  Corporation  had  com- 

bined with  the  Grindle  Fuel  Equipment 

Co.,  and  that  "a  reorganization  of  the 
companies  had  been  effected."  We  de- sire to  correct  this  statement.  The 
Whiting  company  has  purchased  a 
controlling  interest  in  the  Grindle  com- 

pany, but  there  has  been  no  change 
in  the  organization  of  the  Whiting 
Corporation. 

C.  F.  Rogers,  formerly  with  C.  E. 
Johansson,  Inc.,  has  joined  the  sales 
force  of  Purinton  &  Smith,  Edwards 
St.,  Hartford,  Conn. 

A.  H.  Bauman  has  been  elected  vice- 
president  of  the  Cleveland  Duplex  Ma- 

chinery Co.,  Cleveland,  Ohio.  Mr. 
Bauman  was  formerly  sales  engineer 
of  the  company  and  was  at  one  time 
an  executive  with  the  American  Brake 
Shoe  Works,  Erie,  Pa. 

Charles  G.  Schwartz,  formerly  a 
partner  in  Schwartz  &  Land,  has  or- 

ganized the  Acme  Machinery  Exchange, 
located  at  196  Centre  St.,  New  York 

City. 

William  S.  Dickson  has  been  ap- 
pointed assistant  manager  of  the  Crane 

Machinery  Co.,  of  Buffalo,  N.  Y.  Mr. 
Dickson  was  formerly  connected  with 
the  Cincinnati  Planer  Co.  and  Acme 
Machine  Tool  Co. 

Earl  B.  Stone  has  been  appointed 
advertising  manager  of  the  Cleveland 
Tractor  Co.,  Cleveland,  Ohio,  manu- 

factures of  "Clectrac"  tank-type  trac- tors. Mr.  Stone  succeeds  G.  B.  Sharpe, 
who  has  resigned. 

E.  T.  VoGEL,  superintendent  of  the 
byproduct  plant  of  the  Youngstown 
Sheet  and  Tube  Co.,  Youngstown,  Ohio, 
has  been  elected  vice-president  of  the 
Eastern  States  Furnace  and  Coke  Oven 
Association. 
Arthur  H.  Sonneborn  has  been 

placed  in  charge  of  the  Chicago  offices 
of  the  Osgood  Company  of  Marion, 
Ohio,  manufacturer  of  steam  shovels 
and  dredging  machinery. 

G.  H.  Rdhling  has  been  appointed 
district  sales  manager  for  the  Wykoff 
Steel  Co.,  Pittsburgh,  Pa.,  with  offices 
in  Dayton,  Ohio. 
Walter  FsniRiEai  has  resigned  his 

position  with  the  Elyria  Iron  and  Steel 
Co.,  Elyria,  Ohio,  to  become  general 
manager  of  the  new  Hudson  City  Steel 
Corporation,  Beacon,  N.  Y.    Mr.  Ferrier 
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Dolly,   Truck-Wheel 
Manley  Manufacturing  Co.,   York,   Pa. 

"American  Machinist,"  August  11, 1921. 

The  dolly  is  intended  botli  for 
conveying  truck  wheels  and  for 
raising  or  lowering  them  in  a 
repair  plant.  It  is  mounted  on 
ball-bearing  casters,  and  provide-d with  a  handle  by  which  it  can 
be  manipulated  about  the  shop. 
The  truck  wheel  is  carried  on  two 
projecting  forks,  placed  far 
enough  apart  to  enable  them  to 
be  put  under  a  wheel  standing  on 
the  floor.  The  forks  have  a  ver- 

tical movement  of  5  in.,  being 
operated  by  a  crank.  The  device 
is  particularly  adapted  to  remov- 

ing wheels  from  the  spindle  of 
the  axle,  or  replacing  them.     Two 
adjustable  arms   are   provided   for   holding  the  truck  wheel  from 
falling.      Weight,    210   lb. 

Watch,   Time   (Stud.v 
Stein  &  Ellboge-n  Co.,    31    North  State   St.,  Chicago,   III. 

"American   Machinist.'    August   11,    1921. 

The  double  hands  permit  the  timing 
of  two  closely  related  operations  at  the 
same  time,  or  a  comparative  observation 
of  two  workmen  or  machines.  In  case 
of  an  interruption,  the  total  time  and 
the  waste  time  entailed  can  be-  shown 
in  figures  of  production  as  well  as  in 
decimals  of  a  minute,  thus  simplifying 
computation.  On  the  dial  there  are 
placed  at  intervals  of  0.02  min.,  figures 
showing  the  rate  of  hourly  production. 
Both  hands  are  started  by  pushing 
down  the  crown.  By  pushing  the  button 
at  the  left  of  the  crown,  the  under  hand 
is  stopped,  while  the  upper  one  is  al- 

lowed to  travel  as  long  as  desired.  In 
timing  two  workmen  on  the  same  kind 
of  work,  each  hand  shows  the  time 
taken  by  one  workman. 

Attachment,  Millinir,  I.athe,   "Gem" 
Richard  H.  Kiddle's  Machine  Tool  Works,  Kinsman,   Ohii 

"American    Machinist,"   August   18,    1921. 

The  device  is  inte-nded  for  at- 
tachment to  a  lathe  to  hold  the 

work  while  performing  small 
milling  operations.  It  is  said  to 
fit  most  lathes  from  10  to  17  in. 
swing,  the  toolpost  being  removed 
and  the  attachment  secured  in 
its  place.  A  tie  bolt  can  be  fur- 

nished to  fasten  the  attachment 
to  the  cross-slide  when  it  is  used 
on  the  Gem  lathe.  The  device 
has  an  adjustment  to  permit  of 
moving  it  relative  to  the  cutter. 
It  is  said  to  be  capable  of  cutting 
keyways  3  in.  wide,  and  7  in.  long 
without  re-setting.  An  arbor  12 
in.  long  ana  made  to  hold  n  1-in. 
B.  and  S.  cutter  is  furnished. 

Belting,   "Pieuvre" 
J.  L.  de  Rabot,   191   Greenwich   St..   New  York,  N.   Y. 

"American   Machinist."    August    18.    1921. 

The  chief  claim  made  for  the 
belting  is  its  great  power  of  ad- 

herence. The  belt  combines  oak- 
tanned  and  chrome-tanned  leath- 

ers, the  oak-tanned  leather  taking 
the  pull  and  the  chrome-tanned 
giving  the  adherence.  The  belt- 

ing consists  of  oak-tanneii 
leather,  to  the  undtr  surface  of 
which  are  attached  narrow  longi- 

tudinal strips  of  chrome  leather, 
held  by  means  of  hollow  brass 
rivets.  The  depressions  sur- 

rounding the  rivet  ends,  com- 
bined with  the  blind  holes  in  the 

rivets,  are  said  to  act  as  suckers 
during  use  and  to  augment  the  adherence.  The  advantage  which 
the  high  co-etficient  of  friction  gives  to  the  belt  is  that  it  can  be 
run  at  a  lowir  tension.     Only  tallow  is  used  as  a  dressing 

Starter,   Automatic,   Squirrel-Case  Motor,   So.  960t 
Cutler-Hammer    Manufacturing   Co.,    Milwaukee,    Wis, 

"American   Machinist."   August   11,   1921. 

This  starter  is  intended  for  use  with  small 
squirrel-cage  motors  of  7i  hp.  or  less.  It 
allows  a  large  starting  current  for  several 
seconds,  but  at  the  same  time  gives  pro- 

tection against  burning-out  and  prevents 
harmful  overloading  of  the  motor.  The  two 
mercury  overload  relays  mounted  below  the 
contact  fingers  are  intended  to  eliminate  fuse 
troubles,  while  allowing  overloads  as  high 
as  25  per  cent  for  a  limited  period.  It  is 
stated  that  considerable  time  is  saved  by 
using  the  automatic  starter  in  place  of  a 
manually    operated    one. 

Control,   Feed,  Variable,  Liquid 
Oilgear  Co.,  Milwaukee,   Wis. 

"American    Machinist, 

The  systetn  is  especially 
intended  for  the  control  and 
regulation  of  speeds,  feeds 
and  motions  on  machine 
tools,  using  liquid  under 
pressure  for  the  purpose. 
The  variations  can  be  made 
smoothly  in  steps  of  any  de- sired size  without  stopping 
the  machine.  The  device 
consists  essentially  of  a 
power-driven  pump,  shown 
at  the  left  of  the  illustration 
and  capable  of  being  ad- 

justed through  a  large  range 
of  delivery  capacity,  and  a 
motor  driven  by  the  working 
fluid  received  from  the 
pump.  The  speed  of  de- 

livery of  the  fluid  can  be 
varied  by  adjusting  the  length  of  stroke  of  the  pump.  Tlie 
motor  is  shown  attached  to  the  lead  screw  of  a  lathe  on  the  right. 
The  pump  can  be  connected  directly  to  an  hydraulic  press. 

Solder,   "Metalold" Cochran   Metaloid   Co.,   Moffat   Building,   Detroit,    Mich. 
"American    Machinist,"   August    18,    1921. 

August  18,   1921. 

The  material  is  intended  for  repairing  holes  and  cracks  in 
metal,  and  is  especially  for  use  in  garages  in  repairing  cracked 
cylinder  heads,  water  jackets  and  transmission  cases.  It  is 
stated  that  the  metaloid  will  fluxate  with  any  metal  that  can  \>e 
heated,  including  aluminum,  brass,  and  gray  and  malleable  iron. 
The  part  to  be  repaired  is  heated  to  about  200  deg.  F..  usually 
with  a  blow  torch.  The  metaloid  is  rubbed  into  the  crack  or 
hole,  the  parts  allowed  to  cool,  and  the  excess  material  filed  off. 
The  metal  will,  after  solidifying,  withstand  a  pressure  of  250 
lb.  per  .«q.  in.  and  a  temperature  of  600  deg.,  it  is  said. 

Hose  Machine,   Repuiriiig  and   Di^imantlinir 
Covington  Machine  Co.,  Covington,  Va. 

"American   Machinist,'   August    18.    192 

The  machine  is  intended  espe- 
cially for  use  in  railroad  shops 

for  work  on  air-brake,  signal  and 
steam  hose,  replacing  hand 
methods  of  performing  such  work. 
It  is  claimed  that  the  machine 
does  not  damage  the  fittings  and 
clamps  when  assembling  and  dis- 

mantling. The  work  is  said  to 
be  better  than  that  performed  b> 
hand,  and  to  be  done  at  a  great 
saving  of  time  and  labor.  The 
illustration       shows       the       entire 
equipment  of  tools  required  for  performing  the  compU-te  range  of 
work.  The  change  from  any  operation  to  another  averages  less 
than  two  minutes.  Air  and  signal  hose  are  handled  by  the  same 
tools,  except  the  nipple  puller,  which  can  be  quickly  put  in  place. 

Clip,  paste  on  3  x  5-in.  cards  and  Me  as  desired 
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was  with  the  Steel  Corporation  plants 

at  Homestead,  Pa.,  and  Gary,  Ind.,  for 

eighteen  years,  and  later  for  seven 
years  with  the  Cambria  Steel  Co.,  at 
Johnstown,  Pa. 

John  P.  Ilsley,  formerly  with  Niles- 
Bement-Pond  Company,  Inc.,  New  York 

City,  has  recently  been  made  New  Eng- 
land manager  of  the  Solvay  Process 

Co.,  Syracuse,  N.  Y.  The  New  England 
office  is  located  at  60  State  St„  Boston 

Mr.  Ilsley,  was  at  one  time  identihed 
with  the  Reed-Prentice  Company,  of 
Worcester,  Mass. 
William  Sanger,  was  recently 

elected  treasurer  of  the  Boston  Pressed 

Metal  Co.,  Union  St.,  Worcester,  Mass. 

Mr  Sanger,  was  formerly  with  the 
Clauss  Shear  Co.,  of  Fremont,  Ohio,  as 
general  manager. 

R.  W.  Woodward,  has  been  recently 

appointed  metallurgist  at  the  plant  of 

the  Whitney  Manufacturing  Co.,  Hart- ford, Conn. 
Douglas  B.  Cook,  has  been  recently 

elected  president  and  general  manager 
of  the  Boston  Pressed  Metal  Co., 

Union  St.,  Worcester,  Mass.  Mr.  Cook 

was  formerly  general  manager  and 
succeeds  Herbert  A.  Pike,  who  recently 
retired  from  the  firm. 
Thomas  E.  Hyde,  factory  manager 

of  the  National  Pipe  Bending  Co.,  New 

Haven,  Conn.,  has  been  elected  presi- 
dent and  general  manager  of  the  re- 

cently incorporated  Riverside  Bronze 

and  Aluminum  Co.,  of  New  Haven. 

Mr  Hyde  will  continue  in  his  present 

capacity  with  the  National  compau;-. Carl  H.  Peterson  has  been  elected 

secretary-treasurer  and  general  man- 
ager of  the  Maher  Engineering  Co., 

with  offices  at  Chicago.  He  was 

formerly  vice-president  and  general 

manager  of  the  Viking  Corporation, 

manufacturers  of  automatic  fire  pro- 
tection apparatus,  Hastings,  Mich. 

Roland  H.  Baker  has  resigned  his 

position  as  chief  engineer  for  the 

United  States  Shipping  Board  to  or- 
ganize the  General  Construction  and 

Repair  Co.,  Cambridge,  Mass.,  of  which 

he  is  president  and  general   manager. 
Edgar  C.  Cummings,  formerly  of  the 

Cummings  Machine  Co.,  Minster,  Ohio, 
h.TS  severed  all  connections  with  that 

company  and  is  now  president  of  the 
Neidow-Cummings    Company,    Chicago, 
111. 

E.  H.  Earnshaw,  Jr.,  who  until  re- 
centlv  was  with  the  Worthington  Pump 

and  "^Machinery  Corporation,  is  now 
associated  with  the  American  Laundry 

Machinery  Co.,  as  salesman  at  the  New York  office. 

J.  E.  Slimp,  formerly  with  the  Ohio 

Brass  Co.,  at  Massillon,  Ohio,  has  re- 
signed as  sales  manager  in  the  Chicago 

office  of  the  E.  T.  Chapin  Co.,  Seattle, 
Wash. 
Paul  A.  Billings  who  was  recently 

appointed  representative  of  the  Falcon 
Steel  Co.,  Niles,  Ohio,  has  announced 
the  establishment  of  headquarters  at 
2306  Dime  Bank  Building,  Detroit, 
Mich. 
Allen  Baker,  formerly  with  the 

Iloneyman  Hardware  Co.  Portland, 
Ore.,  has  been  appointed  manager  of  a 

branch  office  opened  in  the  Henry  build- 

ing, Portland,  Ore.,  by  John  T.  Rown- 
tree.  Inc.,  western  representative  of 
the  Falcon  Steel  Co. 

Harry  S.  Allen,  formerly  sales  man- 
ager of  the  machine  tool  division  of  the 

Fairbanks  Company,  is  now  associated 
with  the  D.  Nast  Machinery  Co.,  of 
Philadelphia,  Pa. 

William  S.  Monks,  thirty-five  years 

old,  mechanical  and  refrigerating  engi- 
neer, died  at  his  home  in  Mt.  Vernon, 

N.  Y.,  on  Dec.  28.  He  was  an  executive 
with  the  De  La  Vergne  Machine  Co., 
and  a  member  of  several  engineering 
bodies  including  the  New  York  Society 
of  Mechanical  Engineers. 

Winfield  E.  Holmes,  treasurer  of 
the  Samuel  M.  Green  Co.,  Springfield, 

Mass.,  died  in  that  city  on  Dec.  25.  He 

v/as  secretary  of  the  Engineering  So- 
ciety of  Western  Massachusetts  and  a 

member  of  the  Engineers'  Club  of  New 
York.  He  was  rated  as  an  authority  on 

power  plants  and  industrial  equipment 
and  processes,  and  was  a  consulting 

engineer  for  numerous  large  manufac- tur€rs. 

Anton  Mill,  Sr.,  seventy-two  years 

old,  president  of  the  A.  Mill  Engineer- 
ing Co.,  died  at  his  home  in  Mt.  Wash- 

ington, Ohio,  a  suburb  of  Cincinnati, 
after  a  prolonged  illness.  Mr.  Mill  had 

been  in  the  engineering  business  in  Cin- 
cinnati for  more  than  twenty  years. 

Previous  to  organizing  the  company 

bearing  his  name,  Mr.  Mill  had  an  in- 
terest in  the  old  Bickford  Machine  Tool 

Co. 

Trade;Gatalo(|s 

Die  Heads.  Eastern  Machine  Screw  Cor- 
poration. New  Haven,  Conn.  A  one-hun- 

dred page  catalog  describing  a  comprehen- sive line  of  H  &  G  self-openins  die  heads, 

and  containing  many  pages  of  information 
valuable  to  the  machinist  A  feature  is 

complete  instructions  on  'How  to  Orina Chasers."  and  a  de.scription  of  the  new  die 
head  for  use  ivith  B  &  S  automatics  The 
book   is  fuUv   illustrated  and    indexed. 

Bench  luthe.  B.  C.  Ames  Co  Waltham. 
Mass.  Circular  describing  the  Ames  No.  i 

bench  lathe  for  precision  work.  Individual 
parts  are  illustrated. 

TruHCon  Steel  Sash.  Truscon  Steel  Co.. 

Detroit.  Mich.  A  "Handbook  of  Truscon 
Steel  Sash."  80  pages  of  .standard  rtimen- 
sion  tables,  details,  specifications  and  illus- trations of  use   of   steel  in  window   frames. 

Drill  ChuckH.  E.  Horton  &  Son.  Wind- 
sor Locks.  Conn.  A  series  of  circulars  de- 

scribing several  types  of  drilling  machine chucks. 

Time  Study  and  Job  Anal.VBis.     By  William 
O      Lichtner,     consulting     engineer     in 
management    and    construction.     Three hundred    ninety    6    x    9-in.    pages     81 

charts,    tables    and    illustrations;    blue 
cloth  boards.     Published  by  the  Ronald 
Press  Co..  New  York  City.     Price  $«. 

An   able   treatment   of  the   application   of 
time   study    and    Job    analysis.      These    two 

subjects  are  explained  in  detail  as  to  detlni- tion   and    use.      Directions   for   training   the 
personnel   of  the   staff   for   time   study   and 
job  analysis  are  given.     A  large  part  of  the 
book    is    devoted    to    the    detail    of    install- 

ing and  maintaining  the  standard  methods 
determined    by   job  -analysis.      Chapters   are 
devoted   to   the   balancing  of  manufacturing 

and   .selling  activities,   and  Job  standardiza- tion as  a  basis  for  labor  mediation. 
Headings    of    other    chapters    are:      Job 

standardization   defined ;    Method    of   proce- 
dure ;      Results     of     Job      standardization ; 

Personnel       requirements ;       Non  -  intensive 
course     in     training     personnel ;     Intensive 
course     in     training     personnel;     Enlisting 
co-operation ;     Relation    of    pha-ses     in    Job 
standardization :     Making    the    preliminary 
study;    Taking   the   times;   Computing   and 

analVzing  time   values  of  elements  ;   Deter- mining   standard    time    for    the    operation; 

Fatigue  ;   Checking   standard    times ;    Decid- 
ing the  rates  on   the  operation  ;   Summariz- 
ing   the    standards    and     instructions ;    Ex- 

plaining the  standards ;  Applying  the  stand- 
ards ;  Perpetuating  the  standards  ;  Scientlflc 

management  and   increased  production. Machine    Drawinif.       P.y    Carl    L.    Svensen, 
assistant       professor       of       engineering 
drawing      in      Ohio      State      University. 
Two    hundred    nine     6    x     9-in.     pages, 
cloth  boards,   338  line  drawings,  tables. 
Published   by   D.  Van   Nostrand   Co.,   8 
Warren    St.,    New    York    City.      Price $2.25.  .     , 

A  book  intended  for  technical  students 
and  draftsmen,  well  written  and  arranged. 
The  subject  matter  is  comprehensive  and  is 
presented  in  the  form  of  text  and  problems. 
Beginning  with  elementary  principles,  such 
ns  the  use  of  the  pencil,  scale,  pen.  kinds  of 
lines,  the  various  views,  etc..  the  following 

subjects  are  taken  up  successively:  Fasten- ings for  machinery,  machine  drawing, 
principles  and  practice  of  dimensioning, machine  details,  bearings,  pulleys,  etc^ 
shafting  and  couplings.  Jigs,  fixtures  and 
details,  gears  and  cams,  piping  drawing. 
The  final  chapter  is  devoted  to  problems  and 
studies. 
New    Knitlairtl-Where  Is   .vour   Basineao   Go- 

ing?   Prepared  by  C.  H.  Bunting  of  the 
.staff  of  Walter  B.   Snow  and  published 
by  Walter  B.   Sno%v  and   Staff,   Boston, 
Mass.     Fifty  5  x  8-in.  pages. 

This  pamphlet  is  based  on  an  analysis  of 
the  sales  and  advertising  in  several  stand- ard  industries  of  the  country,  in  which  the 
New  England   states  have  taken   a  leading 
position.      It  shows  the  gains  and   losses  of 
various  parts  of  the  country,  and  points  out 
that  in  almost  every  case  the  rate  of  growth 
in  New  England  has  been  far  below  that  in 
other  sections.     The  failure  of  New  England 
manufacturers  to   hold   their  own  is   laid   to 
their   complaccncv   and    to    their   relatively 
small  use  of  advertising.     The  analysis  is  an 
excellent  piece  of  work  and   contains  much 
valuable    statistical   matter. 

Tlie  Bureau  of  Foreign  and  Domentic 
Commerce.  Department  of  (  ommerce. 
Wasliington.  I).  C.  has  inquiries  for  the 
airencies  of  machinery  ami  machine  tools. 
Vnv  information  desired  rcKarding  tiiese 
opportunities  can  l)e  secure<l  from  the  above 
address  Ijy  referring  to  tlie  number  follow- ing eacli  Item. 

A  firm  of  importers  in  CHILE  desires  to 
secure  an  agency  for  the  sale  of  industrial 
machinery.  Correspondence  should  De  in 
French  or  Spanish.     Reference   No.    462. 

A  merchant  in  MEXICO  desires  to  pur- chase and  secure  an  agency  for  the  sale 
of  general  .hardware,  wire  products,  iron 
pipe,  sewing  machines,  machinery  and 
agricultural  implements.  Quotations  should 
be  given  f.  o.  b.  Manzanillo.  Cash  to  be 
paid.     Reference  No.  463. 

An  englheer  in  SWITZERL.A-ND  desires 
to  secure  an  agency  for  the  sale  of  steel 
wire  and  other  articles  in  seel,  iron,  brass 
or  copper ;  tools  and  electrical  apparatus  ; 
construction  for  buildings,  etc.  Quotations 
should  be  given  c.  i.  f.  Basel  or  Zurich. Reference  No.    467. 

,\merican  Engineering  Conncll:  Annual 
meeting  Jan.  5  and  6,  Washington.  D.  C. 
Iv.   W.  Wallace  is  secretary. 

Society  of  Automotive  Engineers:  An- nual meeting  Jan.  11  to  13,  Engineering 
Societies  Building,  New  York  City.  C.  F. 
Clarkson,     secretary. 
American  Society  of  Civil  Engineers: 

Annual  meeting  Jan.  18  and  19.  Engineer- 
ing Societies  Building,  New  York  City. 

Charles    W.    Hunt,    secretary. 
United  Engineering  Societies:  Annual 

meeting  Jan.  26.  Engineering  Societies 
Building.  New  York  City.  A.  D.  Plinn, 
secretary. 

American  Institute  of  Electrical  Engi- 
neers: Mid-winter  meeting  Feb.  15,  16  and 

17  Engineering  Societies  Building.  New 
York   City,   F.   L.   Hutchinson,    secretary. 

American  Institute  of  Mining  and  Metal- 
lurgical Engineers:  Annual  meeting  Feb. "n  to  24.  Engineering  Societies  Building, 

New  York  City.     B.   Staughton,   secretary. 
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Gage,    Templet,  Thrcul 
Pratt  &  Whitney  Co.,  Hartford,  Conn. 

"American  Machinist."  Autrust  25,    1921. 

"Bhese  thread  templet  gages  are  of the  usual  round  adjustable  type,  but 
are  said  to  incorporate  improvements 
in  the  adjustment.  One  full  turn  of 
the  tapered  adjusting  screw  changes 
the  effective  diameter  of  the  gage 
about  0.001  in.,  and  adjustments  finer 
than  0.0001  in.  can  be  made.  When 
the  locking  screw  is  tightened,  tho 
threads  of  the  taper  screw  form  a 
dowel.  The  gage  is  made  in  all  sizes 
from   1/16  to  5   in.  or  larger. 

BorinK  Machine,   Car-Wheel,  RaUroad,  5%-In. 
Betts  Machine  Co.,  Itochester,  N.  Y. 

"American    Machinist,"    September    1,    1921. 

This  52-in.  car-wheel  boring  ma- 
chine is  intended  as  a  rapid  produc- 

tion machine  for  both  car-building  and 
railroad  repair-shop  work.  The  bor- 

ing ram  has  a  long  bearing  in  the 
frame  and  hand  adjustment,  which  is 
facilitated  by  a  counterweight.  The 
machine  can  be  equipped  with  a  fac- 

ing ram.  The  table  is  equipped  with 
a  flve-jaw  combination  chuck.  Six 
boring  and  facing  feeds  are  provided. 
All  control  levers  are  within  eas.v 
reach  of  the  operator.  The  drive  may 
be  through  either  a  single  pulley  or 
by  direct-connected  motoi-.  The  regu- 

lar equipment  includes  a  quick-acting 
air-operated  crane  for  handling  wheels. 

Testing  Machine,    Hardness,    Cimbination   Rrinell   and   Scleroxcope 
Riehle  Bros.  Testing  Machine  Co.,  Philadelphia,  Pa. 

"American   Machinist,"   September  1,   1921. 

The  machine  \9  fntended  for  testing  the 
hardness  of  chilled  car-wBeel  tread.s.  It  is 
possible  to  employ  both  the  Brinell  and 
scleroscope  methods  on  the  same  spot.  The 
Shore  scleroscope  and  Brinell  weighing 
systems  are  carried  by  the  same  housing, 
which  is  bolted  to  a  turn  table  so  that  the 
whole  upper  part  of  the  machine  can  be 
revolved.  An  inclined  track  makes  it  pos- 

sible to  roll  a  wheel  into  place.  After  the 
scleroscope  has  been  used,  the  turn  table 
is  revolved  180  deg.,  which  brings  the  ball 
into  position  for  the  Brinell  test.  The 
rollers  supporting  the  wheel  rest  on  an 
hydraulic  plunger,  and  a  few  strokes  of 
the  hand  pump  raise  the  wheel  against  the ball. 

loathe.  Axle,   Senii-Automatic 
T.   C.   M.   Manufacturing  Co.,   Harrison,   X.  J. 

"American    Machinist,"   September   1,   1921. 
This  special  semi-auto- 

matic machine  is  for  ma- 
■  chining  automobile  and 
truck  axle  shafts.  The  shaft 
is  placed  in  the  hollow  spin- 

dle of  the  machine  and  is 
held  by  two  scroll  chucks. 
The  machine  squares  the 
ends  of  the  shaft  to  length 
and  turns  down  each  end  to 
the  correct  diameter.  The 
ends  arc  then  centered  sim- 

ultaneously. Two  slides 
make  several  movements 
acro.ss  the  work,  the  tools 
being    advanced    the    proper 
amount  for  the  cut  by  screw  adjustments.  The  cutting  tools  are either  circular  formed  tools  or  solid  rectangular  tools.  Three spmdle  speeds  and  three  feeds  are  provided  by  quick-change gears  .Shafts  varying  in  length  from  36  to  48  in.,  and  in  diameter from  13  to  2:!  in.  can  be  handled. 

Oagren,   1*1dk.   KeverHible 
Pratt  &  Whitney  Co.,  Hartford,  Conn. 

"American  Machinist,"  August  25,  1921. 

The  cylindrical  plugs  are  machine 
lapped  by  a  modification  of  the  Hoke 
process,  and  it  is  said  that  they  are 
perfectly  round  and  of  uniform  size 
from  end  to  end.  The  handle  is  of 
hexagon  stock.  Three  prongs  on  the 
handle,  of  90-deg.  included  angle,  en- 

gage three  grooves  of  75-deg.  includ- 
ed angle  in  the  gage  end.  By  means 

of  a  single  screw  through  the  gage, 
the  wedge-like  prongs  are  forced  into 
the  grooves.  The  rigidity  is  said  to  be 
practically  that  of  a  solid  gage.  The 
range  of  available  sizes   is  fom   ft    to 

Broavhln^  Machine,  Hlgh-Mpeed,  Heavy-Duty,  No.  4 
Velco   Manufacturing  Co.,   Inc.,   Greenfield,   Mass. 

"American   Machinist,"   September   1,   1921. 

The  machine  is  said  to  be  very 
rapid  in  operation,  making  the 
cutting  stroke  at  a  speed  of  15. 
and  the  return  at  55  ft.  per  min. 
The  broach  holder  is  attached  to 
a  solid  steel  head,  supported  by 
bronze  gibbed  bearings  sliding  on 
steel  ways.  The  broach  is  at- 

tached to  the  rack  so  that  the 
pull  comes  directly  on  the  rack 
pitch  line.  All  vertical  adjust- 

ments are  made  at  the  face  plate. 
There  are  no  friction  clutches  em- 

ployed in  the  drive.  Centralized 
rontrol  is  provided,  a  single  lever  regulating  every  motion  of  the 
machine.  The  machine  has  only  one  speed,  and  10  to  15  hp.  are required. 

GrindinK    and    FaliHhlnK    Machine,    Combination,    CtlUtjr,    Type-K 
Production    Machine   Co.,    Greenfield,   Mass. 

"American  Machinist."  September  1,   1921. 

The  base  and  head  are  one 
casting.  Tile  spindle  runs  in 
Timken  roller  bearings.  Adjust- 

ment for  wear  is  provided  by  a 
threaded  sleeve  and  nut.  One  end 
of  the  spindle  is  furnished  with 
a  double-faced  disk  and  the  other 
with  a  leather-cushioned  wheel, 
over  which  runs  a  6-in.  endlesd 
abrasive  belt.  A  quick  adjust- 

ment for  tracking  the  belt  and  an 
idler  for  keeping  it  tight  are  pro- 

vided. A  table  for  surfacing 
work  on  the  belt  is  furnished.  The 
table  for  disk  grinding  has  both 
vertical  and  circular  adjustments, 
and  is  provided  with  a  rocking 
seat  to  accommodate  beveled work. 

StraiKhtening  and  Calibrating  Marhin^,  Gun  Barrel 
Fairbanks  Company,  Broome  and  Lafayette  Sts.,   New  York. 

"American   Machinist,"   September   1,    1921. 

It  is  said  that  this  machine  will  straighten 
rifled  barrels  as  easily  as  smooth  bores  and  that 
barrels  can  be  straightened  to  within  0.002  in.  for 
their  entire  lengths.  The  gun  barrel  is  held  in 
a  vertical  position  in  the  machine,  where  it  is 
rotated  about  its  axis  by  the  operator,  thus  bring- 

ing every  part  of  the  bore  to  pa.ss  by  a  fixed  point 
or  "feeler"  within  the  bore.  Whenever  the  feeler 
comes  in  contact  with  the  bore  it  completes  an 
electrical  circuit  which  registers  on  a  voltmeter. 
When  the  peak  of  the  crook  has  been  determined, 
two  jaws  are  brought  into  contact  with  the  bar- 

rel and  the  necessary  pressure  is  applied  to straighten  it. 

Clip,  paste  on  3  x  5-in.  cards  and  file  as  desired 
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I        Machine  Tools  and 
I        Machinery  Wanted 
1  Machine-tool  wants  published 
I  without   charite 

itHiiiituitmiinimiinHiiiiiiiiiiiU'M""""   "   '   '   

Pa.,  New  Castle — The  Bd.  Kduc,  B.  C. 
Graham,  Supt.  Schools— shop  equipnient  for 
the  manual  training  depl.  vt  new  high  school 
now   under   construction. 

Tenn.,  Ducktown — The  Ocoee  Copper  Co., 
L  W  Hope,  Genl.  Supt. — small  machine 
tools,  pneumatic  rock  drills,  mine  hoist, 
screens,  conveyor  belts,  motors  and  rock crushers. 

Va.,  KeysvlUe — J.  L.  Pearson— one  16  in. 

X  6,  8  or  10  ft.  engine  lathe  with  all  attach- ments and  screw  cutting,  also  a  16  or  lb 
in.  wood  lathe  with  shears  complete  (new or  used). 

Va.,  Norfolk — The  Sea  Board  Air  Line 
Ry.  Co.,  Boyster  Bldg.— two  30  in.  engine 
lathes,  one  20  in.  engine  lathe,  one  portable 

crank  for  truing  machine,  one  36  in.  draw- 
cut  shaper,  one  3,000  lb.  steam  hammer,  one 
42  in.  car  wheel  borer,  one  48  in.-400  ton 
double  end  wheel  press,  one  2  in.  x  26  in. 
turret  lathe,  one  turret  lathe  arranged  for 
bar  stock,  one  36  in.  vertical  turret  lathe 
•and  one  28-48  in.  Gap  lathe. 

W.  Va.,  Bluefleld — The  Bond  Motor  Co. — 
complete  machinery  and  equipment  for automobile  repair  shop. 

ni..  Beardstown — The  Bd.  Kduc,  H.  E. 
Russell,  Supt.  of  Schools — manual  training 
and  domestic  science  equipment. 

111.,  Chicago — F.  H.  Noble  &  Co.,  555  West 
59th  St. — one  No.  O.  B.  &  S.  automatic 
screw  machine. 

O.,  Cincinnati — The  Eastern  Mchy.  Co., 
408  East  Pearl  St.,  R.  Smith.  Purch.  Agt. — 
one  16  in.  swing  lathe,  10  ft.  between  cen- ters :  one  No.  2  Universal  milling  machine  ; 
one  punch  and  shear  12  in.  throat  tor  3  x 
3  in.  bars. 

O.,  Cleveland — The  Torbensen  Axel  Co., 
115  East  152nd  St. — multiple  spindle  drill 
head. 

O.,  PortHmonth  —  The  Wolford  Machine 
Co.,  capitalized  at  $10,000,  G.  Wolford, 
Genl.  Mgr. — machine  tools. 

Wis.,  Milwaukee — The  Arpe  Motor  Co., 
3811  Fond  du  Lac  Ave.  (garage  and  repair 
■shop),  K.  Arpe,  Purch.  Agt. — lathe,  arbor 
press,   emery  wheel   and  motors. 

Wis.,  Milwaukee  —  Englert  Bros.,  1524 
Vliet  St.,  M.  Englert,  Purch.  Agt.— power 
operated  metal  working  machinery  includ- 

ing square  shear,  brake,  folders,  headers, 
etc. 

Wis.,  Milwaukee — The  Hercules  Rack  Co., 
1566  26th  St.,  F.  J.  Trapp.  Purch.  Agt. — 
four  punch  preses  to  punch  1  x  5/16  holes 
through  I  stock. 

Wis.,  ."«ilwa»kee — G.  W.  Neeb,  1104  Bur- 
leigh St. — speed  lathe  and  drill  press  suit- able for  auto  repair  work. 

Wis.,  Neenali — The  Tri  City  Nash  Co.,  110 
North  Church  St, — equipment  for  auto  re- 

pair shop. 
Wis.,  Sheborgan — The  city,  c/o  C.  Boley. 

City  Engr.  —  machine  tool  and  manual 
training  equipment. 

Wis.,  Viroqaa — The  Allen  Machine  Co,, 
L.  Allen,  Purch.  Agt. — medium  size  lathe, 
grinder  and  drill  press. 

■"   '"""i  Wis.     West  Allis  —  The   Liberty   Garage 
■  Co..  4908  National  Ave.  W.  Breitman, 

Purch.  Agt. — lathe  suitable  for  repair 
work,  drill  press,  grinders  and  motors. 

Wis.  West  AllU — The  Reliance  Battery 
&  Repair  Co.,  460  51st  Ave.,  J.  Pettigrew 
Purch.  Agt. — small  lathe,  emery  wheel  and drill  press. 

Mo.,  St.  Louis — F.  E.  Palmer  Supply  Co., 
2091  Ry.  Bxch.  Bldg,,  manufacturer  of  rail- 

way, mine  and  mill  supplies — one  Hanna 
riveter  10  ft.  reach  to  drive  1  in.  steam 
tight  rivets. 

Neb.,  I-incoln — The  Bd.  Educ.  is  not  In 
the  market  for  equipment  for  shops.  This 
corrects  report  in  Dec.  15  issue. 

Pa.,  Ellwood  City  —  The  Eliwood  City 
Forge  Co..  10th  St. — one  15  ton  crane  with 60  ft.  span. 

Pa.,  Jeanette  —  The  Elliot  Co. — 50  ton crane  with  10  ton  auxiliary. 
Ala  Florence — The  Muscle  Shoals  Rock 

Asphalt  Co.  103  Court  St.,  A.  J.  Bright, 
Ch.  Engr. — four  jaw  crushers,  400  ton  ca- 

pacity, suitable  for  crushing  rock  asphalt 
quartz;  four  conveyors  (from  crusher  to 
pulverizer)  ;  four  steel  rollers  48  in.  diam- 

eter, about  30  in.  long  for  pulverizing 
asphalt ;  several  air  compressors,  jack  ham- mer drills,  al.so  i  ton  revolving  shovel 
dipper,  prefer  caterpillar  (used  dipper  If 
in  good  condition). 

Va„  Kichmond — Jerry  Bros.  Belting  Co., 
1S23  East  Main  St. — 14  to  20  in.  lever 
leather  belting  presses,  and  a  feed  roll 
splitting  machine   (new  or  used). 

lU.,  Chicago — The  Central  Malleable 

Castings  Co.,  549  West  Washington  St. — air  compressor. 
111.,  Chicago — The  Santa  Fe  R.R„  80  East 

.Jackson  Blvd. — one  planer.  48  x  48  in.  x 
12  ft.,  two  heads  on  cross  rail  and  one  side 
head,  belt  and  motor  driven. 

111.  Chicago — The  Wahl  Co.,  1800  Roscoe 
St.,  E.  R.  Paffenrath,  Purch.  Agt. — hydrau- 

lic press  and  pump,  pressure  of  which  is  to 
be  1,000  ton  or  more  (used). 

Ind„  Vincennes — Vincennes  Bridge  Co. — one  motor  driven,  220  volt,  rotary  planer  to 
mill  ends  of  top  chords,  etc. 
Midi.  Detroit  —  The  Aetna  Portland 

Cement  Co..  412  Union  Trust  Bldg. — equip- 
ment, including  crushers,  grinding  mills  and 

conveyors,  for  proposed  cement  plant  along 
the  Saginaw  River  at  Bay  City. 

Mich.,  Detroit — The  Natl.  Portland  Ce- 
ment Co.,  519  Book  Bldg. — equipment  for 

its  proposed  plant  at  Mt.  Pleasant. 
O.  Columbus — The  Columbus  Milling  Co., 

304  West  Mound  St.,  organized  with  |150,- 
000  capital  stock,  A.  C.  Smith,  Genl.  Mgr.— flour  making  machinery  for  plant  which  it 
has  recently  taken  over. 

Wis.,  Beaver  Dam — The  Bartelt  Bros.  C^o. . — several  ice  machines  for  proposed  ice 
cream  plant  on  South  Division  St. 

Wis..  Cudahy — Cudahy  Bros. — woodwork- ing machinery,  planers,  etc. 
Wis.,  Madison — B.  M.  Backus,  102  State 

St. — paper  cutting  machine  to  cut  ream  17 X  22. 

Wis.,  Milwaukee  —  F.  Matt,  1137  Grant 
Blvd. — Universal  woodworker  and  band saw. 

Wis..  Milwaukee — H.  B.  Stanz  Co.,  312 
Bway.  (cheese  manufacturer)  —  one  oelt driven  steam  mangier. 

Wis.,   Oconomowoc — E.   O.  E.  Otto   Inc. — 
band  .saw  about  3ii  in.,  rip  saw,  jointer 
with  12  in.  table,  mitre  machine,  hollow 
chisel  raortiser  and  electric  motors. 

Wis.,  Oconto  Falls— The  Falls  Mtg.  Co. — 
paper  machinery  for  proposed  mill 

Wig.  Waunakee  —  Tlie  Waunakee  Milk 
Products  Co.,  F.  Whiting,  Mgr. — dairy  ma- chinery,   belt   driven. 

Kan.,  Topeka — The  Seymour  Packing  Co., 
200-202  North  Kansas  St. — ice  machinery 
for  proposed  cold  storage  plant. 

Cal.,  San  Francisco — Shell  Co.  of  Cali- 
fornia, 343  Sansom  St.  —  equipment  for 

proposed  distributing  station   at  Chico. 
Ont..  Chatham — The  Union  Natural  Gas 

Co. — piping,  tools,  and  drilling  equipment for  drilling  wells. 

Ont.,  Collingwood — J.  Grey,  Maple  St.— 
equipment  for  proposed  steel  spring  and steel  specialty  factory. 

Ont.,  I,ondon — W.  Ward  &  Sons,  19  King 
St. — machinery  cutters  and  special  equip- 

ment for  the  manufacture  of  cigars,  to 
replace  that  which  was  destroyed  by  Are. 
Estimated  loss,  $25,000. 

Ont.,  Ottawa — The  Hamilton  Tar  &  Am- 
monia Co.,  Lees  Ave.,  W.  M.  Currie,  Pres.— 

tar  stills,  tanks  and  all  machinery  and 
equipment  for  proposed  tar  and  ammonia factory. 

linimiinillimitiiiiitiiiinlMiiiiminiininiiinnninininitiitiiiiimoiMnmini»t,niii^ 

Metal  Working  Shops      [ 
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NEW  ENGLAND  STATES 

Conn.,  Hartford — The  Charter  Oak  Ma- chine Co.,  438  Asylum  St.,  has  awarded  the 
contract  for  the  construction  of  a  1  story, 
60  X  100  ft.  factory  for  the  manufacture 
of  auto  accessories.  Estimated  cost.  $150.- 
000. 

Mass.,  Boston — M.  Rudnick,  40  Court  St., 
will  build  a  2  story.  100  x  120  ft:  sales  and 
service  station  at  872-8  Commonwealth  Ave. 
Estimated  cost,. $120, 000. 

MIDDLE  ATLANTIC  STATES 

N.    J.,    Fernwood — (Trenton    P.    O.) — The 
State  Hy.  Uept.,  Trenton,  will  soon  award the  contract  for  the  construction  of  1  story 
106  x  404  ft.  auto  service  station  here. 
Estimated  cos,  $94,300.  C,  A.  Mead.  790 
Broad  St.,  Newark,  Engr.  Noted  Dec.  15. 

N.  J..  Jersey  City  —  The  lOrie  R.R.,  50 
Church  St.,  New  York  City,  has  awarded 
the  contract  for  the  construction  of  a  1 
story  round  house,  machine  shop  and  boiler 
plant,  on  Pavonia  Ave.  Estimated  cost, 

$75,000. N.  J.,  Pleasantville  —  The  Penn  Motors 
Corp..  c/o  H.  W.  Sofleld,  1719  North  Broad 
St.  Phiia.,  Pa.,  will  .soon  award  the  con- tract for  the  construction  of  a  1  story,  50 
x  300  ft.  factory  and  power  plant  here. 
Estimated  cost.  $125,000.  C.  Donehower, 
Pleasantville,   Engr. 

N.  v.,  Hornell — The  Dairymen's  League plans  to  construct  a  milk  condensing  plant 
here.     Estimated  cost,  $200,0110. 

Pa.,  Phila. — The  Allen  Iron  &  Steel  Co,, 
3rd  and  Venango  Sts..  has  awarded  the 
contract  for  the  construction  of  a  2  story, 
40  x  100  ft.  addition  to  its  mill.  Estimated 

cost.  $25,000. Pa.,  Phlla. — The  Phila.  Steam  Heating  & 
Eng.  Co.,  Juniper  and  Cherry  Sts.,  is  hav-- 
ing  plans  prepared  for  the  construction  of 
a    2    story,    57    x    120    ft.    shop    and    offloe 
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The  Weekly  Price  Guide 
This  Week's  Market 

Pig  iron,  Eastern  Pa.  No.  2X,  is  quoted  in  Philadelphia 
at  $20.76  as  against  $23.26  per  gross  ton,  one  week  ago. 
Steel  prices  remain  unchanged  at  the  Pittsburgh  mills  with 
$1.50  on  structurals  in  100  ton  lots  and  $1.60  per  100  lb.  on 
smaller  tonnages. 

The  New  York  warehouses  quote  tin  at  33ic.  as  against 
34c.  and  spelter  at  5Jc.  as  compared  with  last  week's  price 
of  5gc.  per  lb. 

Cleveland  quotes  solder  at  23ic.  as  against  21ic.  and 
decreases  ranging  from  ic  to  ic.  per  lb.  in  tin  plates  (base size). 

Linseed-oil  declines  Ic.  per  gal.  in  Cleveland,  prices  firm 
in  New  York  and  Chicago. 

IRON  AND  STEEL 

PIG  IRON  —  Per  gross    ton  —  Quotations    compiled    by    The Matthew  Addy  Co. 

CINCINNATI 

No.  2  Southern   
Northern  Basic   
Southern  Ohio  No.  2. 

NEW  YORK— Tidewater  Delivery 
Southern  No.  2  (Silicon  2.25  to  2.75). 

BIRMINGHAM 

No.  2  Foundry   

PHILADELPHIA 

Eastern  Pa.,  No.  2x,  2.2S-2.7S  sil   
Virginia  No.  2   
Basic   
Grey  Forge   [ 

J22.50 22  02 

23.52 

28.50 

18.00 

CHICAGO 

No.  2  Foundry  local   

No.  2  Foundry,  Southern,  sil  2.2S@2.7s!  .......'..'. 

PITTSBURGH,  including  freight  charge  from  Valley No.  2  Foundry   
Basic     

Bessemer      

20 

76 

28 74 
20 75 

22 

50 

21 70 
24 

66 

22. 

46 

20.96 

21. 96 

SHEETS — Quotations  are  i 
from  warehouse;  also  the  base 

Pittsburgh, 
Large 

Mill  Lots 

n  cents  per  pound  in  various  cities quotations  from  mill: 

Blue  Annealed 

No.  10.... 
No.  12   
No.  14   
No.  16   

Black 
Nos.  17  and  21. 
Nos.  22  and  24. 
Nos.  25  and  26. 
No.  28   

Galvanized 
Nos.  10  and  11. 
Nos.  12  and  14. 
Nos.  17  and  21. 
Nos.  22  and  24. 
No.  26......... 
No.  28..  ...... 

New  York   Cleveland 
2.25 
2.30 
2.35 
2.55 

2.85 
2.90 
2.95 
3.00 

3.00 
3.10 
3.40 
3.55 
3.70 
4.00 

3.28 
3.33 
3.38 
3.48 

3.80 
3.85 
3.90 4.00 

4.00 
4.10 

4.40 4.55 

4.70 
S.OO 

3.10 
3.15 
3.20 
3.30 

3.55 
3.60 
3.65 
3.75 

75 
85 
15 
30 

4.55 
4.75 

Chicago 

3.38 
3.43 
3.48 
3.58 

3.95 

4.00 4.05 

4.15 

4.15 
4.25 
4.55 
4.70 
4.85 

5.15 

carload  lots  on  the  latest  Pittsburgh  basing  card 

The  following  discounts  are  to  jobbers  for 

Inches 
1  to  3... 
2   

2i  to  6... 7  to  8. 

Steel Black 
71 

64 
68 
65 

Iron 
Black 

.     444 

39J 

42^ 

9  to  12       64 

BUTT  WELD 
Galv.  Inches 

581  Uoli... 
LAP  WELD 
51^  2   

S5J  2Jto4... 
5I|  4i  to  6       424 
501  7  to  12         40^ 

BUTT  WELD,  EXTRA  STRONG,  PL.-VIN  ENDS 

l^t:::::::  %     1^      '-'*    ^^^ LAP  WELD,  EXTRA  STRONG,  PLAIN  ENDS 

50f  2       40i 54  2ito4       431 
53|  4i  to6       424 

f,\  7  to  8       351- 
4U  9  to  12       304 

2       62 
2jto4       66 
•ts  to6       65 
7  to  8    61 
9  to  12       55 

Malleable  fittings. 

Galv. 

29J 

25J 

29J 29J 
27J 30J 

27J 
31i 
30i 
23| 
18^ 

Classes  B  and  C,  Banded,  from  New  York 
stock  sell  at  net  list.    Cast  iron,  standard  sizes,  20^5??,  off. 

1  to3 
2'J  to  6 

Malleable  fi 

WROUGHT  PIPE-Warehouse  discounts  as  follows: 
New  York     Cleveland         Chicago Black  Galv.  Black  Galv.  Black    Galv. 

:?n^^::iit;:et'el:  fii  ill  f^il  tm  fPi  w^ 
stock  sell  at  list  less  5%.    Cast  iron,  standard  sizes,  32%  off. 

lOwK^'^''''^^^^-'^"^'^""-  """^  '"  «""  P"  Po^nd  in 

Open  hearth  spring  steel  (base)  "^T  Fo"''  ̂'^"^i^-"'^  C
hicago 

Spring  steel  (light)  (base)    6  00 
Coppered  Bessemer  rods(base)..  7  00 Hoop  steel    3  S3 Cold  rolled  strip  steel    6  25 

Floor  plates      '  4  85 Cold  finished  shafting  or  screw. .  3. 55 Cold  finished  flats,  squares    4  05 Structural  shapes  (base)    2  78 
Soft  steel  bars  (base)    2  68 Soft  steel  bar  shapes  (base)    2  68 
Soft  steel  bands  (base)    3  28 
Tank  plates  (base)    2  78 
Bar  iron  (2.00@2.I0  at  mill).  .  .  2.68 Urill  rod  (from  list)    5S@60% iilectric  welding  wire: 

6.00 
6.00 
8.00 3.11 

8.25 
.64@2.80 

3.50 
4  00 
2.61 

2.51 
2.51 

rei 3.52 

55% 

4.28 
3.68 6.03 

3.28 
6.75 
5.23 

3.55 

05 
2.88 

78 
78 
48 

88 

78 
50% 

i\  to  J . 

8-50   12@U 

I'll   11@12 

6-75   io@n 

METALS 

Current  Prices  in  Cents  Per  Pound 
Copper,  electrolytic  (up  to  carlots).  New  York 
1  in,  3-ton  lots,  New  York   

Lead  (up  to  carlots),  St.  Louis,  4.60;  New'  York Zinc  (up  to  carlots),  St.  Louis,  5.10;    New  York 

Aluminum,  58  to  99%  ingots,  1-15  ̂ '*  ̂ °'^  Cleveland ton  lots   ;      ,9  20  20.00 
Antimony  (Chinese),  ton  spot       5  50  6  50 Copper  sheets,  base     21.25  22  00 Copper  wire  (carlots)      16.50  1/00 
Lopper  bars  (ton  lots)                        19  75  '4  fO 
Copper  tubing  (100-lb.  lots)             2r''5  ncO Brass  sheets  (lOO-lb.  lots)                          16  75  17  CO 
Brass  tubing  (lOO-lb.  lots)   ',       "  18  50  19  50 Brass  rods  (1,000-1  b.  lots)                   1475  i^  qq Zincsheets(casks),  (8%  dis.  carlots)..    10.50  10  IS Wicke   (ingot  and  shot),  Bayonne,  N.I.  41   00 
Nickel  (electrolytic),  Bayonne,  N.  J.  .   44.00    holder  (3  and  §),  (case  lots)     21  00 Babbitt  metai  (best  grade)          24  624 

Babbitt  metal  (commercial).......      "9  87^ 

14.37J 

33.50 5.00 

5.50 
Chicago 

18.00 
6.75 

23.00 
16.25 
19,50 
23.00 

18.75 

20.50 

15.75 15.75 

23.i0 

43.75 13.50 

19.25 
36.00 

').00 
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'Shop  Materials  and  Supplies 
SPECIAL  NICKEL  AND  ALLOYS— Price  in  cents  per  lb. 

Malleable  nickel  ingots   

Malleable  nickel  sheet  bars        ^' 

Hot  rolled  rods,  Grades  "A"  and  "C"  (base)       60 

Cold  drawn  rods,  Grades  "A"  and  "C"  (base)        72 
Copper  nickel  ingots. 

37 

Hot  rolled  copper  nickel  rods  (base)       "t^ 

Manganese  nickel  hot  rolled  (base)  rods  "D"— low  manganese       64 

Manganese  nickel  hot  rolled  (base)  rods  "D"— high  manganese     67 

Base  price  of  monel  metal  in  cents  per  lb.,  f.o.b.  Bayonne,  N.  J.: 

Shot      35.00     Hot  rolled  machined  rods  (base)..  .      53.00 

Blocks      35.00     Hot  rolled  rods  (base)       42.00 

Ingots      38.00     Cold  drawn  rods  (base)       56.00 

Sheet  bars..  .   40.00     Hot  rolled  sheets  (base)       55.00 

OLD  METALS— Dealers'  purchasing  prices  in  cents  per 

New  York  Cleveland 

Copper,  heavy,  and  crucible      11.25         11.50 

Copper,  heavy,  and  wire      11.00         11.00 

Copper,  light,  and  bottoms       9.50  9.00 

Lead, heavy       400  3. 75 

Lead.tea        3.00  2.75 

Brass,  heavy        7.00  6.50 

Brass.light        5.00  4.50 

No.  1  yellow  brass  turnings        5.75  5.50 

Zinc        3.00  2.50 

pound: 
Chicago 

11.00 

10.  OC 

8.75 
3.50 
3.00 

8.50 5.00 

5.75 
2.75 

land      Chicago 

TIN  PLATES— American  Charcoal  Plates— Bright— Cents  per  lb 

New       Cleve- 
York 

"AAA"  Charcoal  Melyn  Grade: 

IC,  20x28,    112  sheets       20.00 
IX,  20x28,    112  sheets       22.50 

"A"  Charcoal  Allaways  Grade: 

IC,  20x28,    112  sheets        17.00 
IX,  20x28,    112  sheets       20.00 

Coke  Plates,  Bright 
Prime,  20x28  in.: 

100-lb.,         112  sheets        12.50 
IC,  112  sheets        12.80 

Terne   Plate 

Small  lots,  8-lb.  Coating: 
100-lb.,    14x20         7.00 
IC,  14x20         7.25 

18.25 
21.00 

16.00 
18.75 

12.00 
12.30 

5.60 
5.85 

18.50 
20.90 

17.00 
19.60 

14.50 
14.80 

7.25 
7.40 

MISCELLANEOUS 

New  York 

Cotton  waste,  white,  per  lb     g0.07J@?0. 10 

Cotton  waste,  mixed,  perlb   055@.09 

Wiping  cloths  per  M.,  131xl3i   

Wiping  cloths  per  M.,  13^x20^   
Sal  soda,  100  lbs    2.10 
Roll  sulphur,  2-bbl.  lots  per  100 

lb    2.55 

Linseed  oil,  per  gal.,  5  bbl.  lots. .  .  .72 

White  lead,  dry  or  in  oil      100  lb.  kegs. 

Red  lead,  dry      1001b.  kegs. 
Red  lead,  in  oil      100  lb.  kegs. 
Fireclay,  per  75  lb.  bag   

Coke,  prompt  furnace,  Connellsville   per 

Coke,  prompt  foundry,  Connellsville   per 

Cleve- 
land 

30.12 .09 
50.00 
55.00 .3.00 

Chicago 

$0.12 
.10 

55.00 
65.00 
2.65 

?.25  3.50 
.76  .74 

New  York,  12. 25 
New  York,  12.25 
New  York,  13.75 
.80  1.00 

ton   g2.90@3.00 
ton     3.75@4.50 

SHOP  SUPPLIES 
Current  Discounts  from  Standard  Lists 

.$4.00  off 

33.90  net 

-75% 
-65-5% -80% 

New         Cleve- York  land    Chicago 

Machine  Bolts: 

All  sizes  up  to  1x30  in      —50%     -60%  60-10-10% 

U  and  1 1x3  in.  up  to  12  in   —40%  -60-10-10%  -60-10% 

With  cold  punched  sq.  nuts   — 30%          
With  hot  pressed  hex.  nuts  up  to  1x30 

in.  (plus  std.  extra  of  10%)   —40% 
Button  head  bolts,  with  hex.  nuts   — 20% 
Hex.  head  and  hex.  nut  bolts   — 20% 

Lag  screws,  coach  screws   — 50-10%   — 60% 

Carriage  bolts,  all  sizesupto  lin.x30in.  —45% —50-10-10%  50-5% 

Bolt  ends,  with  hot  pressed  nuts   — 50%          — 55% 

Tap  bolts,  hex.  heads   — 20% 
Semi-finished  nuts  all  sizes   — 70% 

Case-hardened  nuts   — 60% 

Washers,ca3t  iron,  |in.,  per  1001b.  Off  list 
Washers.cast  iron,!  in. per  100  lb.  Off  list 

Washers,  round  plate,  per  100  lb.  OfFlist 

Nuts,  hot  pressed,  sq.,  per  100  lb.  Offlist 

Nuts,  hot  pressed,  hex.,  per  100  lb.  Offlist 
Nuts,  cold  punched,  sq., per  1001b. Offlist 

Nuts,  cold  punched, hex., per  100  lb. Off  list 
Rivets: 

Rivets,  A  in.  dia.  and  smaller   -50-10%  60-10-10%    -65-5% 
Rivets,  tinned   -50-10%  60-10-10%  4^c.  net 
Button  heads  J-in.,  j-in.,  1x2  in.  to  5 

in.,  per  100  lb   (net)      33  .  50 
Cone  heads,  ditto   (net)         3  .  60 

li   to    l|-in.    long,    all    diameters, 
£.Vr/J.:/perl001b         0.25 

I  in.  diameter    EXTRA        0.15 
1  in.  diameter    EXTRA        0.50 

1  in.  long,  and  shorter    EXTRA 
Longer  than  5  in    EXTRA 
Less  than  200  1b     EXTRA 
Countersunk  heads     EXTRA 

Copper  rivets   
Copper  burs   

5.00 
35.50 

33.50  net 4.25 
3.75 

3.50  net 

3.00 
3.50  net 

2.00 3.00 4.00 
2.00 3.00 

4.00 

1.50 
3.00 4.00 1.50 3.00 

4.00 

3.50 3.60 

0.50 

0.25 
0.50 

3.43 

3.53 

0.15 0.15 0.50 

0.50 

0.25 
0.50 

0.35       34.03  base 
—60-5%  —40-10%  —50-10% 

40%  —15%     -10% 

Lard  oil,  pure,  (50  gal.  bbl.)  per  gal. 
Lard  cutting  oil  (50  gal.  bbl.)  per  gal 
Machine  oil,  lubricating,  per  gal. 

Belting — Present  discounts  from  list  in 
fair  quantities  (|  doz.  rolls) 

Leathe": Light  grade          50-5% 

30.90 30.85 30.90 
0.60 

0.50 0.55 

0.45 
0.35 

50-5%   60-10% 

50-10%       

60-5%  60-5% 

Medium  grade          45%  4O-10-2|%     50% 

Heavy  grade          40%         40%       40-5% 
Rrbber  and  duck: 

First  grade       50-10% 
Second  grade       60-5% 

Abrasive  materials — In  sheets  9x11  in.: 

No.  1  grade,  per  ream  of  480  sheets, 

Flint  paper         .List  !59.00  less  20-10-5%  50-10-5%'-20-10% 

Emery  paper        ,  .  List  11.00  less  20%  311.00  net  -20% 

Emery  cloth   List  32 .  75  less  10%    32.75  net  -10% 
Flint  cloth, regularweight,width3S 

in..  No.  1  grade,  per  50  yd.  roll,  34  50  net     list-)- 10% 
Emery  discs,  6  in.  dia.,  No.  1  grade, 

per  100. Paper    List  31  •  65  less  20% 

Cloth''      List  33. 55  less  10% 

-10% 
-10% 
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building  at   3316-20   Lancaster  Ave.      Esti- 
mated cost,  $60,000.     Private  plans. 

Pa.,  Philo. — C.  OfCenhauser,  Wensley  and 
Allen  Sts.,  has  awarded  the  contract  for 
the  construction  of  a  1  story  addition  to 
his  machine  shop.     Estimated   cost,   $5,000. 

SOUTHERN   STATES 

W.  Va.,  Wheeling — The  Wheeling  Mold 
Fdry.  Co..  Peninsuter  St.,  has  awarded  the 
contract  tor  the  construction  of  a  1  story, 
60  X  287  ft.  roll  shop.  Estimated  cost, 
$50,000. 

MIDDLE    WEST    STATES 

lU..  Chlcagro — R.  H.  Oliver,  Archt.,  115 
South  Dearborn  St.,  is  receiving  bids  for 
the  construction  of  a  2  story,  42  x  71  ft. 
factory  at  7,512  Greenwood  Ave.  for  the 
Dental  Products  Co.,  623  South  Wabash 
Ave.     Estimated  cost,  $30,000. 

IlL,  Chicaeo  —  H.  Salvat,  5322  Harper 
Ave.,  has  awarded  the  contract  for  the 
construction  of  a  1  story,  100  x  180  ft. 
garage  at  5018  Cottage  Grove  Ave.  Esti- 

mated cost,  $50,000. 

lU.,  Chicago — The  Western  Fixtures  Mfg. 
Co.,  3039  Elston  Ave.,  manufacturer  of  store 
fixtures,  is  receiving  bids  for  the  construc- 

tion of  a  1  story.  80  x  119  ft.  addition  to 
its  factory.     Estimated  cost,  $40,000. 

111.,  Bockford — The  Allen  Ice  Cream  Co., 
327  South  Winnebago  St..  has  awarded  the 
contract  for  the  construction  of  a  2  story 
garage  and  warehouse.  Estimated  cost, 
$26,000.     Noted   Dec.   22. 

Ind.,  IndianapoliH  —  The  Alena  Steam 
Products  Co.,  208  Hume-Mansur  Bldg..  is 
having  plans  prepared  for  the  construction 
of  a  1  story,  60  x  60  ft.  tractor  and  truck 
factory  on  Denny  Ave.  Estimated  cost, 
$25,000.  P.  Hamilton.  208  Hume-Mansur 
Bldg.,  Engr. 

Ind.,  Indianapolis — The  Citizens  Gas  Co., 
South  Pennsylvania  and  Maryland  Sts., 
plans  to  construct  a  coke  screening  plant 
on  Prospect  St.  Estimated  cost,  $40,000. 
Private  plans. 

Ind.,  Indianapolis  —  The  Interstate  Car 
Co.,  Sherman  Drive  and  Massachusetts 
Ave.,  plans  to  build  an  iron  casting  foundry. 
Estimated  cost,  $25,000.  Architect  not  se- 
lected. 

Ind.,  Indianapolis  —  The  Wayne  Oil  & 
Tanlc  Co..  58  West  New  York  Ave.,  plans 
to  construct  an  addition  to  its  factory,  for 
the  manufacture  of  pumps,  tanks  and  water 
softeners.  Estimated  cost,  $150,000.  Pri- 

vate plans. 

MIeh..  Grand  Rapids — The  Buick  Sales  Co. 
is  having  plans  prepared  for  the  construc- 

tion of  a  3  story,  70  x  160  ft.  garage  and 
sales  station.  Estimated  cost,  $75,000 
Csgood  &  Osgood,  Grand  Rapids,  Archts. 
W.  H.  Adams,  Campau  Bldg.,  Detroit,  Engr. 

Mich.,  St.  Joseph — The  Auto  Specialty 
Mfg.  Co.,  is  having  plans  prepared  for  the 
construction  of  a  1  story,  80  x  325  ft.  and 
a  1  story  80  x  162  ft.  addition  to  its  factory. 
Estimated  cost,  $100,000.  Davidson  & 
Weiss,  53  West  Jackson  Blvd.,  Chicago,  111., Archts. 

O.,  Cleveland  —  The  Specialty  Mfg.  Co., 
11414  Madison  Ave.,  plans  to  construct  a 
2  story  factory  for  the  manufacture  of  wire 
brushe.<i.  Estimated  cost,  $50,00.  Architect not  selected. 

O.,  rolumbus — The  Carroll  Chain  Co.  has 
awarded  the  contract  for  the  construction 
of  a  1  story,  50  x  160  ft.  chain  factory  on 
7th  and  Hosack  Sts.  Estimated  cost, 
$50,000. 

O.,  Minerva — The  Lewis  Electric  Mfg. 
Co.  is  having  plans  prepared  for  the  con- 

struction of  a  2  story,  60  x  400  ft.  factory. 
Estimated  cost,  $75,000.  Watson  Eng.  Co., 
3614   Prospect  Ave.,   Cleveland,   Archts. 

Wis.,  Fond-dn-Lac — The  East  Wisconsin 
Electric  Co.,  15  North  Main  St.,  has  awarded 
the  contract  for  the  construction  of  a  2 
-story,  50  x  90  ft.  gas  plant  and  foundry. 
Estimated  cost,  $45,000.     M.  H.  Frank,  Mgr. 

Wis.,  Milwaukee — The  Alliance  Invest- 
nient  Co.,  115  Wisconsin  St.,  has  awarded 
the  contract  for  the  construction  of  a  1 
story,  60  x  120  ft.  garage  on  Bway.  Esti- 

mated cost,  $40,000.     Noted  Dec.  8. 

,,](*''!!;■  Neenah— The  Tri  City  Nash  Co., 110  North  Church  St.,  has  awarded  the 
contract  for  the  construction  of  a  55  x  150 
ft.  garage  on  Commercial  St.  Estimated 
cost,  $60,000.      Noted  Dec.   8. 

WEST   OF  THE  MISSISSIPPI 

ftlo.,  St.  Lonls  —  C.  Remabecker,  4263 JJH»iata  Ave.,  has  awarded  the  contract  for the  con.struction  of  a  1  story.  120  x  160 
K.  garage  on  Chippewa  and  Nebraska  Sts. Estimated   cost,    $50,000.      Noted    Dec     15 

AMERICAN     MACHINIST /ol.  56,  No.  1 

WESTERN    STATES 

Cat,  Bnrbank — C.  F.  Braun  Co.,  604  Mis- 
sion St.,  San  Francisco,  manufacturer  of 

factory  equipment,  auxiliary  machinery, 
water  heaters,  water  softeners,  etc..  is  pre- 

paring plans  for  the  con.struction  of  found- 
ries, machine  shop.s,  pattern  shop,  etc. 

here.     Estimated  cost   $400,000. 

Cal.,  Ohico —  (Hamilton  City  P.  O.)  — 
Shell  Co.  of  California,  343  Sansom  St., 
San  Francisco,  has  awarded  the  contract 
for  the  con.struction  of  a  distributing  sta- 

tion, to  include  garage,  offices,  wagon  sheds, 
etc.,  here.     Estimated  cost,  $30,000. 

Cal..  1,08  Angeles — The  California  Tele- 
phone Co.  has  awarded  the  contract  for the  construction  of  a  1  story,  250  x  250 

ft.  garage  on  9th  and  San  Pedro  Sts  Esti- mated cost,  $115,450. 

CaL,  San  Francisco  —  The  Bothin  Real 
Estate  Co.,  Atlas  Bldg.,  has  awarded  the contract  for  the  construction  of  a  2  story 
electric  supply  shop  on  Pelsom  St.  east  of 
2nd  St.     Estimated  cost,  $31,000. 

CaL,  San  Francisco — R.  W.  Kern,  1329 Sacramento  St.,  is  hiiving  plans  prepared 
for  a  1  story  garage  on  the  west  side  of 
Jones  St.,  near  O'Farreil  St.  Estimated cost,  $40,000.  O'Brien  Bros.,  Ii»c.,  240 Montgomery  St.,  Archts. 

CANADA 

Ont.,  CoUlnsrwood — J.  Grey.  Maple  St.  has 
had  plans  prepared  for  the  construction  of 
a  factory,  for  the  manufacture  of  steel 
springs  and  steel  specialties.  Estimated cost,  $15,000. 

S""   "   ""■"""   M«.M»Hinimmn,.mii.liiliiiiiiii   mnniiif.,,. 
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MIDDLE  ATLANTIC  STATES 

N.  J.,  Bloomtteld — The  Amer.  Book  Co., 
100  Washington  Sq.  East,  New  York,  plana 
to  build  a  222  x  502  x  616  ft.  publishing 
plant  on  Bloomfleld  Ave.,  here.  Architect 
not  selected. 

N.  Y.,  New  York— P.  M.  Schildwachtcr, 
c/o  Koch  &  Wagner,  Archts.  and  Engrs., 
32  Court  St.,  Brooklyn,  is  having  plans 
prepared  for  the  construction  of  an  ice 
plant  on  Webster  Ave  and  174th  St.  Esti- 

mated cost,  $750,000. 

N.  Y.,  New  York— The  TT-Need  Ice  Co., 
2050  Amsterdam  Ave,  will  soon  receive 
bids  for  the  construction  of  an  ice  plant  on 
Inwood  Ave.  Estimated  cost,  $250,000. 
Koch  &  Wagner,  32  Court  St.,  Brooklyn, 
Archts.   and  Engrs. 

Pa..  Erie— The  Erie  Tlrewlng  Co.  has 
-awarded  the  contract  for  the  construction 
of  a  1  story,  38  x  76  ft.  ice  plant  (50  ton 
capacity)  and  a  storage  plant  (4,400  ton capacity). 

Pa.,  Harrisburar — The  School  T)i.st.,  121- 
23  Chestnut  St.,  will  receive  bids  until  Jan. 
6  for  the  construction  of  a  2  story,  80  x  200 
ft.  school  on  3rd  and  Division  Sts.  Bids 
now  for  two  of  three  units  of  new  senior 
high  school  to  include  superstructure  and 
wing  shop.  Bids  will  be  received  later  for 
boiler  rooms,  etc.      Estimated  co.st  $300,000. 

Pa.,  Phila. — Grubnau  Bro.s.,  114  Arch  St. 
manufacturers  of  woolen  goods,  have 
awarded  the  contract  for  the  construction 
of  a  1  story,  76  x  206  ft.  factory  on  2nd 
St.  and  Erie  Ave.     Estimated  cost.   $40,000. 
Pn„  Phila.  —  The  Hulton  Dyeing  Co.. 

Wheatsheaf  Lane  and  Carrol  St.,  has 
awarded  the  contract  for  the  construction 
of  a  2  story,  59  x  124  ft.  dye  factory.  Esti- mated cost,  $30,000. 

Pa.,  Phila. — J.  Turner  &  Co.,  A  and 
Allegheny  Ayes.,  has  awarded  the  contract 
for  the  construction  af  a  2  story.  68  x  113 
ft.  knitting  factory  on  Ashmead  and  Wake- 

field Aves.     Estimated  cost,  $20,000. 

SOUTHERN    STATES 

Ky..  Louisvlile  —  The  Natl.  Candv  Co., Federal  Reserve  Bank  Bldg..  St.  Louis, 
Mo.,  has  awarded  the  contract  for  the  con- 

struction of  a  5  story  candy  factory  (known 
as  the  Frank  A.  Menne  Factory),  1456 
Bway.,   here.      Estimated  cost.    $600,000. 

La.,  RoKalusa — The  Bogalusa  Paper  Co.. 
sub.sidiary  of  Great  Southern  Lumber  Co., WTiitney  Bldg..  New  Orleans,  plans  to  build 
an  addition  to  its  paper  mill  here.  Esti- 

mated cost,  $1,000,000.  W.  H.  Sullivan, 

Genl.  Mgr.  
' 

MIDDLE    WEST   STATES 

III..  Ohieaeo — The  Dubow  Glove  Co.,  1911 Milwaukee  Ave.,  has  awarded  the  contract 
for  the  constructjon--of  a  3  story,  35  x  45 

?;n'\^A'"°"  '°  "^  factory.     Estimated  cost. 

,-.  ̂''•'»«^*?H"''«"' — T*'^  Paramount  Knitting Co.,  337  West  Madison  St.,  Chicago  ha« awarded  the  contract  for  the  construction 
of  a  2  story,  50  x  80  ft.  addition  to  its factory,  here.  Estimated  cost,  $40,000. 

T  ̂'Ju  Rookford— The  Hess  &  Hopkini Leather  Co.,  c/o  F.  L.  Morgan,  Secy.,  la 
having  plans  prepared  for  the  construction 
of  a  1 -story,  60  x  115  ft.  tannery.  Esti- mated cost,  $40,000.     Private  plans. 

Ind..  Frankfort — Ingram-Richardson  Mfg 
Co.,  Walnut  St.,  nranufacturer  of  enamel 

''P?^l?'i"^^.(  P'^"^  '°  construct  a  Letory,  60 

n„it* %"nn^"°?'  "Jl  Walnut  St.  Estimated 

cost  $2a.000.     Architect  not  selected. 
Ind..  FrankUn- D.  M.  Hoagland  &  Co.. .Scottsburg.  has  awarded  the  contract  for 

the    construction    of   a    3    story,    130    x    134 

«7- n'?,n"'"?-  ̂ ^%^°Xy  ̂ "S^-  Estimated  cost. 
$7a,000.     .Noted   Dec.   15. 

Ind.,  Indianapolis — M.  Schu.ssler,  407  E}ast 
\yashington  St..  plans  to  construct  a  1 story  packing  plant  on  East  Washington St.  Estimated  cost,  $25,000.  Architect  not selected. 

Ind^  Lebanon — N.  N.  Smith  Co.,  407  Main bt..  Frankfort,  is  having  plans  prepared  for the  construction  of  a  2  story,  38  x  110  ft 
cigar  factory  and  office  building  here  Esti- mated cost,  $25,000.     Private  plans. 

Mich..  Bay  City — The  Aetna  Portland Cement  Co.,  412  Union  Trust  Bldg.,  Detroit 
is  having  plans  prepared  for  the  construc- tion of  a  complete  plant  to  include  3  kilns etc..  along  the  Saginaw  River,  here.  Esti- mated cost,  $1,000,000.     Private  plans. 

Mich.,  Mt.  Pleasant — The  Natl.  Portland Cement  Co.,  519  Book  Bldg.,  Detroit,  plans 
to  build  a  plant  here,  for  the  manufacture of  Portland  cement  using  marl  as  raw  mate- 

o.?.'-,.  I^'Stimated  cost.  $500,000.  H.  C. Shields.  Genl.  Mgr. 

*  *{•;„ "o**""^'^'^^  Terminal  Cold  Storage 

rnn?^n^«;'  '=/°u^-.*  ̂ \  Baking  Co.,  253 

i.linton  St.,  is  having  plans  prepared  for the  construction  of  an  8  story,  135  x  150 
ft.   refrigerating  and  cold   storage  plant  on 

I'-'im  Ln''"''  J'"'!'''^;,  S'**-  Estimated  cost. 
$a00.000.  H.  J.  Brenner,  Pres  G  B 
Bright  Co.,  103  Marquette  Bldg..  Detroit! Archts. 

Wis..  Bearer  Dam — Bartelt  Bros.  Co  has purcha.sed  a  site  on  South  Division  St.  and 
plans  to  build  a  1  and  2  -story.  40  x  140  ft 
ice  cream  plant.  Estimated  cost.  $100,000" Architect  not  selected. 

Wis.,  Cndahy  —  Cudahy  Bros,  have 
awarded  the  contract  for  the  construction 
of  a  1  story,  80  x  190  ft.  box  factory.  Esti- mated cost,  $60,000.     Noted  Dec.  15. 

Wis..  Milwaukee  —  The  Harsh-Chapline Shoe  Co..  694  Hanover  St.,  will  soon  award the  contract  for  the  construction  of  a  2 
story,  32  x  liq  ft.  sole  cutting  factory  on Maple  St.  Estimated  cost.  $25,000.  H  J 
Esser,  82  Wisconsin  St..  Archt.  and  Engr. 
.  Wis..  Oconto  Falls — The  Palls  Mfg.  Co  . 
is  having  plans  prepared  for  the  construc- tion of  a  1  .story.  60  x  200  ft.  paper  mill. Estimated  cost.  $150,000.     Private  plans. 

Wis.,  Racine — The  E.  L.  M.  Tire  Co.. 
Deane  Blvd..  is  receiving  bids  for  the  con- 

struction of  a  2  story,  80  x  132  ft.  addition to  Its  tire  factory.  E.stimated  cost,  $50,000 
Private  plans.     Noted  Dec.  8. 

WEST   OF   THE   MISSISSIPPI 

«„??"••  Topeka — The  Seymour  Packing  Co.. 200-202  North  Kan.sas  St.,  has  awarded  the 
contract  for  the  construction  of  a  3  story 
50  X  150  ft.  cold  storage  plant.  Estimated 
cost.   $150,000. 

Kan.,  Wichita — The  Wichita  Ice  &  Stor- 
age Co.,  213  South  Rock  Island  Ave.,  has 

awarded  the  contract  for  the  construction 
of  a  5  story,  75  x  90  ft.  ice  plant.  Esti- 

mated   cost,    $200,000.      Noted    Nov.    3. 
Mo..  St.  flair — The  International  Shoe 

Co.,  15th  and  Washington  Sts.,  St.  Louis. 
IS  having  plans  prepared  for  the  construc- 

tion of  a  3  story  shoe  factory.  Estimated 
cost,  $75,000.  H.  Reinhardt.  c/o  owner. Archt. 

„«?*''••„**•  I-on's — J-  H.  Belz  Provision  Co.. 2035  Gravois  Ave.,  has  awarded  the  con- 
tract for  the  construction  of  a  4  story,  36 

X  46  ft.  cooler  building  at  3601  South  Bway 
Estimated  cost.  $40,000.     Noted  Dec.  22. 

WESTERN  STATES 

Cat..  Fresno — The  W.  P.  Fuller  Paint  Co 
plans  to  construct  a  145  x  244  ft.  paint 
factor.v.  Estimated  cost,  $100,000.  E 
Mathewson,    Cory    Bldg.,    Archt. 

CANADA 

,.P"ti'.?'"">"*'' — A.  E.  Rea,  709  Continental Life  Bldg.,  is  having  sketches  made  for  the 
construction  of  a  wool  washing  and  comb- 

ing plant  on  Bathurst  St  Estimated  cost. 
$200,000.     B.  H.  Prack.  60  Bay  St..  Archt. 
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Manufacture  and  Use  of  Diamond  Cutting  Tools 
I. Diamonds  Extensively  Used  as  Cutting  Tools — Study  of  the  Structure  Necessary  to 

Secure  Keen  Cutting  Edges — Cleaving  the  Diamond  the  Work  of  an  Expert 
By  ELLSWORTH  SHELDON 

New  England  Editor.  American  Machinist 

THE  use  of  diamonds  as  cutting  points  for  rock 
boring  tools,  stone  saws,  etc.,  is  a  matter  of  com- 

mon knowledge.  As  a  tool  for  the  cutting  and 
drilling  of  glass,  marking  hardened  steel,  and  similar 
jobs,  where  the  material  to  be  worked  is  too  hard  to 
yield  to  the  cutting  edge  of  steel,  the  superiority  of  the 

I'lG.    1.      GEM    CRYSTALS 

diamond  has  long  been  recognized.  That  the  diamond  as 
a  cutting  tool  has  a  far  wider  application  in  certain  of 
the  industrial  arts  where  the  material  to  be  worked  is 
comparatively  soft  is  not  so  generally  known. 
Every  machine  shop  man  is  familiar  with  the 

diamond  as  a  means  of  dressing  grinding  wheels;  but 
that  the  same  diamond  may  be  converted  into  a  cutting 
tool  to  do  much  of  his  work  without  having  to  be  re- 
ground  at  all,  and  thus  reduce  the  grinding  wheel  to  a 
matter  of  secondary  importance,  is  a  fact  that  has  yet 
to  be  demonstrated  to  him.    There  are  many  materials 

FIG.    3.      BLACK    UIAMOXUS 

represented  in  modern  manufactured  products  such  as 
fiber,  rubber,  paper,  bronze,  etc.,  that  of  themselves 
offer  little  resistance  to  steel  tools;    yet  they  present 

certain  characteristics  that  render  the  cutting  and  shap- 
ing of  great  numbers  of  pieces  a  difficult  and  annoying 

proposition  because  of  their  tendency  to  break  down 
quickly  and  wear  away  the  keen  cutting  edge  of  steel. 

Let  us  consider  the  manufacture  of  small  articles  of 
fiber,  or  of  the  material  that  is  so  rapidly  superseding 
it — bakelite.  Millions  of  small  parts  are  being  turned 
out  every  day  by  automatic  machines  that  drill,  counter 
bore,  form  and  cut  off  with  tools  of  hardened  steel 
which  require  constant  attention,  regrinding,  resetting, 
and  continual  readjustment. 

The  cost  of  making  a  simple  forming  tool  of  steel 
for  such  a  machine  may  be  only  a  few  dollars  while  a 
similar  tool  in  which  the  cutting  edge  is  a  diamond 
might  cost  a  hundred  times  as  much ;  yet  the  life  of  the 
steel  tool  is  a  matter  of  days,  at  best,  while  the  tool  of 
diamond  will  run  for  months.  When  the  number  of 
replacements,   the  cost  of  skilled  supervision,  and  the 

FIG.    2.      CRYSTALS   OF   r.ORTZ 

annoyance  and  expense  due  to  variation  of  product  are 
considered,  it  is  evident  that  the  diamond  will  repay 
its  initial  cost  in  a  very  short  time  and  during  the  re- 

mainder of  its  long  life  will  be  earning  a  profit  equal  to 
the  total  of  these  expenses. 

Another  saving  to  be  effected  by  the  use  of  the 
diamond  will  come  through  doing  away  with  the  neces- 

sity for  subsequent  finishing  operations.  There  are  few 
products  made  by  the  use  of  steel  tools  that  do  not 
require  filing,  polishing,  burnishing,  or  other  methods 
of  improving  their  appearance;  while  the  product  of  the 
diamond  in  most  instances  is  finished  when  it  leaves  the 
tool. 

Brass  may  be  considered  a  soft  material  indeed,  and  is 
readily  worked  with  steel  tools;  yet  all  brass  parts  pro- 

duced upon  automatic  machinery  require  finishing 
operations  either  to  improve  their  appearance  or  to  fit 
one  part   smoothly   and   snugly   into   some   other   part. 
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And  the  highly  polished  and  smoothly  sliding  draw- 
tubes  of  large  telescopes  and  the  equally  exacting  mem- 

bers of  high-powered  microscopes  are  regularly  finished, 
ready  for  assembling,  by  turning  them  with  a  diamond. 
Parts  of  brass  or  composition  that  are  to  be  plated  with 
nickel  or  silver  may  go  directly  from  the  turning  opera- 

tion to  the  plating  vats ;  polishing  and  buffing  would  be 
superfluous. 

Hard  rubber  is  by  no  means  hard;  but  it  is  a  very 
difficult  material  to  finish  with  steel  tools,  and  it  is 
almost  impossible  to  turn  a  piece  parallel  because  of 
the  rapid  and  uneven  wear  of  the  cutting  edge.   Parts  of 

FIG.  4.     EXAMINATION  PREPARATORY  TO  CL.EAVING 

fountain  pens  have  their  surfaces  left  so  true  and 
smooth  when  turned  with  the  diamond  that  no  sub- 

sequent fitting  is  necessary,  and  the  diamond  runs  for 
months  upon  this  work  without  attention. 

Electrical  devices  which  have  parts  of  brass  molded 
into  hard  rubber  or  bakelite,  have  their  composite  sur- 

faces left  as  smooth  as  though  polished,  when  turned 
with  a  diamond,  and  the  brass  parts  are  not  recessed 
or  protrouding,  as  is  quite  likely  to  be  the  case  when 
steel  tools  are  used  for  the  turning.  The  rubber  rolls 
on  typewriters  are  certainly  about  as  soft  as  any 
material  that  is  regularly  worked  by  machine  tools;  yet 
there  are  but  two  successful  means  of  finishing  them   
the  abrasive  wheel  and  the  diamond. 

The  diamond  is  practically  the  only  thing  of  which  a 
tool  can  be  made  to  cut  materials  harder  than  steel. 
Glass,  marble  and  porcelain  are  but  a  few  of  them  that 
are  commonly  cut  with  diamond  tools.  By  the  Game 
means  rubies,  sapphires,  and  other  so-called  precious 
stones  are  drilled,  cupped,  and  formed  to  take  their 
places  as  bearings  in  intricate  and  precise  mechanism. 

The  diamond  is  the  hardest  known  substance.  In 
the  scale  of  hardness  its  number  is  10,  while  carborun- 

dum, its  nearest  neighbor,  stands  at  9;  but  there  is 
many  times  more  difference  in  relative  hardness  between 
10  and  9  than  there  is  between  9  and  1.  The  diamond 
is  also  very  brittle  and  in  this  characteristic  may  be 
found  its  limitations ;  it  will  not  stand  severe  transverse 
strains  or  heavy  pressure  unless  very  well  supported, 
and  for  this  reason  it  is  not  suitable  for  turning  tough, 
homogeneous  material  like  iron  and  steel.  It  is,  how- 

ever, used  upon  this  material  to  some  extent  for  the 
purpose  of  marking  scales,  verniers,  and  other  instru- 

ments of  precision  where  the  marking  must  be  done 
after  hardening  to  insure  accuracy. 

The  average  rough  diamond  presents  a  very  ordinary 

and  unattractive  appearance,  differing  in  no  visible  re- 
spect from  millions  of  pebbles  that  may  be  picked  up 

along  any  sea  beach.  Diamonds  vary  little  in  hardness 
but  a  great  deal  in  color  and  structure.  The  gem  that 
sparkles  upon  the  shirt  bosom  of  the  millionaire  ror  the 
war-time  mechanic)  is  not  physically  different  from  the 
stone  that  is  sometimes  used  to  turn  oflf  a  grinding 
wheel,  except  that  it  is  colorless  and  has  been  highly 
polished. 

Both  come  from  the  same  mines.  Those  stones  sorted 
out  as  unsuitable  for  polishing  into  gems,  due  to  unde- 

sirable color  or  to  flaws  in  the  structure,  are  called 
"bortz."  The  value  of  a  crystal  of  bortz  varies  with 
the  size  and  quality  of  the  stone  from  fifty  or  sixty 
dollars  per  carat  for  a  fine  large  stone  down  to  about 
five  dollars  per  carat  for  flawed  fragments  or  small  dis- 

colored stones.  (A  carat  is  only  about  the  V^«  part  of  a 
Troy  ounce).  The  majority  of  diamonds  found  un- 

broken are  in  the  form  of  octahedrans  ( eight  sided  six 
pointed  crystals).     Fig.   1   shows  a  small  lot  of  such 

via.    5.      STARTING   THE  GROOVE 

crystals  not  quite  good  enough  for  cutting  into  gems 
because  of  color,  but  they  are  of  flawless  structure  and 
represent  the  very  best  quality  of  bortz.  Fig.  2  shows 
portions  of  exceptionally  large  crj'stals.  Some  Avere 
found  in  this  condition  in  the  mines,  others  sawed  or 
cleaved  in  the  factory  where  the  material  for  this 
article  was  obtained.  In  the  diamond  trade  this  form 
is  called  "block."  Incidentally,  the  cash  value  of  the 
small  handful  of  "block"  shown  in  this  picture  is 
$6,440. 

Black  Diamonds 

Chemically  considered  the  diamond  is  pure  carbon, 
but  this  element  is  somewhat  peculiar  in  that  it  may 
exist  in  several  forms  without  great  difference  in  chemi- 

cal purity.  The  final  stage  is  reached  in  the  colorless 
(ictahedral  crystal,  that  is  the  diamond,  but  there  seems 
to  be  many  steps  to  the  process  as  carried  on  in  Nature's 
laboratories  in  converting  the  comparatively  soft,  amor- 

phous material  into  the  finished  product. 
One  of  these  steps  is  represented  by  what  is  called 

the  "black  diamond."  Black  diamonds  are  but  partly 
ijr  imperfectly  crystalized,  are  of  a  rather  porous  nature, 
*nd  possess  practically  no  cleavage  grain.  They  are 
of  about  the  same  degree  of  hardness  as  the  white 
diamond  but  as  they  do  not  lend  themselves  readily  to 
the  process  of  shaping,  they  are  used  principally  as  cut- 
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ting  points  in  rock  drills,  marble  saws,  etc.,  where  little 
alteration  of  the  original  form  is  necessary. 

Black  diamonds  are  at  present  found  only  in  Brazil 
and  are  not  nearly  so  plentiful  as  is  commonly  supposed. 
Because  of  this  fact  and,  further,  because  they  are  in 

great  demand  for  the  above  mentioned  purpose,  the 
market  value  is  somewhat  in  excess  of  that  of  bortz. 

To  the  diamond  trade  the  black  diamond  is  known  as 

"carbon."     A  number  of   lumps — they  can  hardly  be 
called  crystals — may  be  seen  in  Fig.  3. 

Lines  of  Cleavage 

The  structure  of  the  diamond  is  of  great  importance 
to   the   manufacturer   of  diamond   tools.     The   crystal 

1''1G.    6.      CLEAVING   THE   CRYSTAL. 

presents  a  sort  of  grain,  or  line  of  cleavage,  along  which 

it  may  be  split,  and  in  making  cutting  tools  it  is  neces- 
sary to  study  the  structure  in  order  to  determine  at 

what  places  the  ci-ystal  may  be  cleaved  to  obtain  in 
rough  outline  the  shape  desired.  Owing  to  its  brittle- 
ness,  any  attempt  to  divide  it  in  a  direction  not  in  the  line 
of  cleavage  is  certain  to  result  in  shattering  the  stone, 
and  since  diamonds  are  worth  much  more  per  carat  in 
large  than  in  small  pieces,  this  means  reducing  its  value 
from  forty  or  so  dollars  down  to  perhaps  five  dollars 
per  carat,  not  an  inconsiderable  loss  in  a  stone  that 
may  weigh  upwards  of  twenty  carats.  For  this  reason 
the  diamond  cleaver  must  be  a  man  of  experience  and 
sound  judgment  in  this  work.  Such  a  man  may  study  a 
crystal  for  hours  under  the  microscope  before  making 
any  attempt  to  cleave  it. 

Contrary  to  the  commonly  accepted  notion,  cleanli- 
ness and  freedom  from  dirt  is  not  characteristic  of  the 

diamond  cutter's  trade.  Instead  of  the  immaculate 
linen  in  which  they  are  usually  pictured,  its  devotees 
wear  overalls  and  jumpers  like  any  machine-shop  em- 

ployee and  their  hands  and  faces  are  apt  to  resemble 

those  of  a  machinist's  helper  after  a  hard  day's  work. 
A  great  deal  of 
their  work  is  done 
with  diamond 
dust  suspended  in 
olive  oil  and  this 
mixture  is  as  black 
as  the  combina- 

tion of  cast-iron 
dust  and  machine 

oil — and  quite  as 
pervasive.  Fig.  4 
shows  a  diamond 

worker's  bench 
and  tools,  with  the 

diamond  worker  himself  examining  a  crystal  under 

a  jeweler's  glass  preparatory  to  cleaving  it.  The 
implements  at  his  left  are  not  drumsticks,  but  are  the 
holders  with  which  he  will  later  handle  the  stone  to  be 
cut  as  well  as  the  stone  with  which  he  will  cut  it.  They 
are  of  wood  with  a  cup-shaped  depression  in  the  larger 
end,  into  which  cavity  the  stone  will  be  set  and  held  by 

diamond  cutter's  wax;  a  hard  yellow  preparation  re- 
sembling beeswax  in  appearance  but  much  less  pliable. 

This  wax  is  softened  by  heat  from  a  gas  burner  or 
alcohol  lamp  to  a  degree  that  enables  the  worker  to 
mould  it  around  the  stone  with  his  fingers,  and  when 
it  is  hard  it  will  withstand  any  ordinary  pressure. 

The  bortz  crystals  are  but  indifferently  translucent 
before  the  rough  skin  is  ground  off,  some  of  them  being 

practically  opaque.  It  is  therefore  necessary  as  a  pre- 
liminary operation  to  polish  off  a  small  facet  some- 

where in  each  crystal  to  let  in  the  light  and  permit  the 
worker  to  examine  the  interior.  Having  determined 
the  direction  of  the  cleavage  lines  and  the  most  advan- 

FIG.   7.      THK   CRYSTAL.  DIVIDED 

FIG.   8.     TOOLS  WITH  CUTTING  EDGES  OF  DIAMOND 

tageous  place  to  start,  the  diamond  worker  mounts  the 
stone  in  one  holder,  affixes  to  another  a  sharp  splinter 
of  diamonds  and  proceeds  as  illustrated  in  Fig.  5  to 
cut  a  groove  in  the  stone  at  the  place  where  he  expects 
it  to  divide. 

A  characteristic  peculiar  to  the  diamond  is  that  one 
diamond  will  cut  another  diamond.  A  man  might  take 
two  pieces  of  steel  of  equal  hardness  and  scrape  them 
together  until  his  hair  was  gray  without  affecting  any- 

thing but  his  disposition;  but  let  him,  with  proper 
knowledge  of  the  art,  scrape  one  diamond  with  the 
sharp  corner  of  another  and,  although  he  will  wear  away 
the  keen  edge  of  the  cutting  diamond  and  have  to  turn 
it  around  from  time  to  time  to  keep  it  cutting,  it  will 
not  be  long  before  he  has  an  appreciable  groove  in  the 
other  stone.  The  groove  need  not  be  very  wide  or  very 

deep  b'.it  it  must  be  in  exactly  the  right  place — it  must 
coincide  with  the  lines  of  cleavage. 

Placing  the  holder  containing  the  stone  to  be  split  in 
an  upright  position  by  sticking  it  through  a  hole  in  his 
bench  block  of  lead,  he  sets  the  edge  of  a  steel  knife  in 
the  groove,  as  in  Fig.  6,  and  strikes  it  a  sharp  blow 
with  a  hammer.    The  result  is  shown  in  Fig.  7. 

The  diamonds  are  seldom  cleaved  or  otherwise  di- 
vided solely  for  the  purpose  of  getting  smaller  pieces. 

Usually  a  stone  is  selected  as  nearly  as  possible  to  the 
size  of  the  tool  to  be  made,  in  order  to  reduce  the  cost 
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per  carat,  but  in  the  case  of  Fig.  7,  a  piece  approxi- 
mately 4-in.  square  was  needed. 

In  Fig.  8  may  be  seen  some  samples  of  diamond  tools. 
If  this  picture  be  examined  with  a  glass  it  will  be 
noted  that  each  tool  has  one  or  more  cutting  lips 
formed  of  pieces  of  diamond  crystal  brazed  to  the  steel 
holder.  The  first  tool  to  the  right  of  the  center  of  the 
group  is  a  forming  tool  having  an  exceptionally  large 
diamond,  and  it  is  for  a  duplicate  of  this  tool  that  the 
stone  in  Fig.  7  is  to  be  used. 

The  value  of  this  particular  tool  is  around  three 
hundred  dollars,  but  when  one  considers  that  its  coun- 

terparts have  run  from  six  to  nine  months,  forming  the 

edges  of  thousands  of  fiber  disks  dally,  without  re- 
sharpening  and  jymcticaUy  toithout  readjustment,  one 
may  see  that  the  tool  cost  per  piece  is  insignificant  when 
compared  with  the  performance  that  could  reasonably 
be  expected  from  a  steel  tool  of  similar  shape. 

The  tool  at  the  center  of  the  group  in  Fig.  8  per- 
forms an  operation  similar  to  the  one  just  described 

and  upon  the  same  material.  This  tool  has  two  dia- 
monds, set  in  inserts  of  steel  so  that  they  may  be 

adjusted  to  form  different  curvatures  by  turning  the 
inserts.  Fig.  8  also  shows  drills,  counterbores,  side- 
tools,  cutting-off  tools,  and  plain  turning  tools;  each 
with  a  cutting  lip  or  lips  made  from  a  diamond. 

Laying  Out  a  Factory  for  Production  Work 
How  Kind  and  Amount  of  Equipment  Are  Estimated — Arranging  Machines — Uses  of 

Operation  Sheets — Equipment  Records — Conveyors 
By  frank   W.   CURTIS 

Chief  Engineer,  Dowd  Enslneerlug  t'o..  New  York  Clt» 

THE  ideal  factory  is  so  arranged  that  work  in 
process  passes  through  it  with  a  minimum 
amount  of  handling.  It  is  seldom  however  that 

the  ideal  is  realized,  although  it  may  be  approached 
closely.  Under  the  very  best  conditions  a  factory  may 
be  built  expressly  for  the  manufacture  of  a  certain 
product  so  that  with  proper  planning  and  arrangement 

of  machines,  the  routing  of  the  work  is  in  perfect  ac- 
cord with  the  system  of  handling.  In  a  factory  built 

for  the  production  of  a  particular  mechanism,  a  definite 
change  in  the  arrangement  of  machines  is  often  neces- 

sary if  the  factory  is  to  be  adapted  to  a  different  clasa 
of  work. 

A  large  percentage  of  the  factories  of  our  country 
were  not  specially  built  for  the  product  now  being 
manufactured.  In  many  cases  where  the  same  variety 
of  product  is  still  made,  it  has  been  developed  and 
changed  to  a  great  extent.  Improvements  have  been 
made  and  refinements  incorporated,  so  that  it  is  quite 
different  from  its  original  form.  Developments  in  ma- 

chine tools  have  been  rapid  in  the  last  few  years  and 
methods  of  manufacture  have  kept  pace  with  the  prog- 

ress made  in  the  designing  of  machinery.  In  some 
kinds  of  work  the  use  of  automatic  machines  of  various 
kinds  has  revolutionized  the  entire  industry,  thereby 
effecting  great  changes  in  methods  and  in  the  handling 
of  the  product.  In  considering  the  possibility  of 
changes  both  in  product  and  methods, 
it  will  be  obvious  that  factory  ar- 

rangements should  be  of  a  flexible 
nature  as  far  as  possible.  Considera- 

tion must  be  given  to  future  activities, 
possible  enlargement  of  plant,  change 
in  product,  and  any  other  matters 
likely  to  affect  the  efficiency  of  the 
factory. 

If  a  factory  is  to  be  purcha.sed  and 

adapted  to  a  new  product,  the  loca- 
tion is  important  not  only  on  account 

of  shipping  facilities  but  also  in  con- 
nection with  the  employment  of  labor 

and  the  housing  situation.  These 
matters  are  only  mentioned  in  passing 
and  will  not  be  touched  upon  further 
in    this    article.      Their    importance. 

W',".'/—""7/////V.'. 

however,  must  not  be  overlooked  in  selecting  a  site  for 
a  factory. 

In  order  to  obtain  efficiency  from  the  human  factor 
in  production,  the  workman  must  be  able  to  operate 
under  conditions  such  that  his  bodily  comfort  is  assured 
as  far  as  possible.  A  poorly  lighted,  insufficiently 
heated  and  badly  ventilated  factory  results  in  imper- 

fect, inaccurate  work,  dissatisfied  workmen,  and  low 
production.  Men  cannot  be  expected  to  do  good  work 
in  a  poorly  lighted  shop  or  in  one  not  properly  heated 
or  ventilated. 

Good  lighting  is  essential  in  plant  layout  work  and 
care  should  be  taken  to  see  that  light  of  suitable  quality 
and  quantity  is  obtained.  The  direction  of  the  light  in 
its  relation  to  the  machine  and  the  work  is  also  im- 

portant. Modern  factories  are  so  built  that  sufficient 
daylight  is  provided  for  the  majority  of  the  machines 
by  the  use  of  open  sash  windows  and  by  constructing 
long,  narrow  buildings  when  several  floors  are  necessary. 
Saw-tooth  roofs  are  used  when  one-story  buildings  are 
required,  the  overhead  lighting  being  ample  for  the 
majority  of  conditions. 

The  eye  has  adapted  itself  to  daylight  as  a  natural 
light,  hence  artificial  lighting  should  approach  that  given 
by  day-light  as  nearly  as  possible.  When  artificial  light 
is  used,  if  the  lights  are  properly  arranged,  it  will  be 
found   generally   satisfactory.     Care   should   be   taken 
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to  avoid  "glare"  caused  by  poorly-arranged  lights  or 
when  the  location  of  lights  witRin  the  field  of  vision, 
which  causes  discomfort  and  eye  fatigue.  The  direc- 

tion of  light  rays  should  be  such  that  no  deep  shadows 
will  be  thrown  on  work  which  is  to  be  machined  or 
inspected.  Shadows  are  very  annoying  if  they  are  deep 

and  sharp  as  it  is  then  very  hard  to  distinguish  be- 
tween  shadows  and  objects. 

Artificial  lighting  is  of  great  importance  in  the  proper 
operation  of  a  plant.  Proper  lighting  will  not  only 
increase  production  but  will  prevent  accidents,  improve 
health  conditions  and  decrease  spoiled  work.  It  is  the 
general  practice  to  have  walls  and  ceiling  of  a  factory 
painted  a  dull  white.  Care  should  be  taken  not  to  use 
a  glossy  paint  as  this  reflects  light  and  causes  trouble. 

Accidents  are  often  the  result  of  poor  lighting; 
records  kept  in  one  factory  showed  that  20  per  cent  of 
the  accidents  for  a  year  were  due  to  improper  lighting 
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facilities.  Factories  which  have  installed  modern  sys- 
tems of  lighting  have  found  by  their  records  that  a 

great  reduction  in  accidents  has  been  made  after  the 
installation. 

The  method  of  heating  a  factory  and  its  ventilation 
are  important  factors  which  are  dependent  to  some  ex- 

tent upon  the  type  and  general  features  of  construc- 
tion. The  writer  will  not  go  into  this  matter  in  detail 

as  it  is  somewhat  out  of  the  field  of  this  article. 
Greater  efficiency  is  obtained  from  workmen  when  a 

normally  uniform  temperature  is  obtained  throughout 
the  factory  by  judicious  planning  of  the  heating  and 
ventilating  facilities.  Sanitary  arrangements  should  be 
made  and  suitable  washrooms  provided  with  lockers  or 

provision   of   some   sort   for  the    workmens'   clothing. 

FIG.    f.      SP.VCING   AROUND   M.\CHINES 

These  matters  also,  although  they  are  important,  will 
not  be  discussed  in  this  article. 

There  are  several  factors  to  be  considered  when 

making  a  plant  layout,  the  first  of  which  is  the  product 
that  is  to  be  manufactured.  It  is  evident  that  a  plant 
for  the  production  of  a  certain  kind  of  mechanism 
and  intended  only  for  this  purpose,  could  be  designed 
and  the  equipment  arranged  to  facilitate  the  production 
of  this  particular  product.  For  general  manufacturing, 
however,  a  different  arrangement  might  be  required, 
and  for  highly  specialized  work  the  arrangements 
might  be  very  much  changed  according  to  the  class 
of  work  to  be  produced.  Fig.  1  shows  a  plant  lay- 

out design  for  general  manufacturing.  The  arrange- 
ment of  the  various  departments  is  subject  to  more 

or  less  change  according  to  the  design  of  the  fac- 
tory, but  in .  the  ,  example  ̂ .indicated  a  one  story  fac- 

tory is  shown  with  a  modern  saw-tooth  roof  con- 
struction and  ample  day-light  lighting  facilities.  The 

foundry,  patternshop  and  drop  forging  departments 
have  not  been  considered  in  this  layout  as  they  would 
naturally  be  taken  care  of  by  means  of  other  buildings. 
The  office,  though  a  part  of  the  factory,  is  a  separate 
building  at  one  end  of  the  main  factory  building.  The 

superintendent's  office  has  been  partitioned  off  in  the 
factory  itself  rather  than  to  provide  space  for  this  in 
the  office  building.  A  railroad  siding  is  arranged  at  one 

end  of  the  building  and  here  both  receiving  and  ship- 
ping departments  open  on  to  a  loading  platform.  A 

wide  main  aisle  through  the  center  of  the  building  pro- 
vides access  to  the  various  departments.  There  are  no 

partitions  to  separate  the  various  departments,  with  the 
exception  of  the  grinding  room  which  is  partitioned  off 
to  prevent  dust  from  the  abrasives  used  being  carried 
along  throughout  the  shop  and  damaging  other  machin- 

ery. An  arrangement  such  as  that  shown  allows  work 
to  be  taken  from  either  receiving  department  or  stock- 

room to  any  of  the  various  departments  by  means  of 
the  main  aisle.  The  as.sembling  and  inspection  depart- 

ments are  close  to  the  stockroom  and  shipping  depart- 
ment, so  that  there  will  be  as  little  handling  as  possible 

after  the  work  has  been  completed.  A  department  has 
been  set  aside  for  the  millwright  and  his  assistants,  this 

being  arranged  close  to  the  superintendent's  office.  The 
toolroom  and  tool  grinding  departments  are  also  at 
this  end  of  the  building.  The  other  departments  are 
arranged  conveniently  with  respect  to  the  general  run 
of  manufacturing  work. 

In  any  sort  of  a  factory  it  is  important  to  have  a 
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record  of  the  machines,  their  location  in  the  factory, and  the  work  upon  which  they  are  engaged.     A  record 
of  this  kind  crfn  be  most  conveniently  made  bv  means 
of  a  card  index  such  as  that  shown  in  Fig.  2.     On  this 
card  can  be  recorded  the  important  data  concerning  the 
machine,  in  such  shape  that  it  can  be  readily  referred 
to  when  changes  in  design  or  in  the  production  schedule 
requires  a  change  in  equipment.     All  machines  should 
be  given  a  factorj-  number  and  their  location  specified according  to  department.     It  may  be  also  advisable  in 
factories  where  the  same  product  is  being  manufac- 

tured continuously  to  make  a  cross  index  containing 
the   number  and   name  of  the  part   manufactured   so 
that  each  operation  on  the  part  can  be  identified  along 
with  the  machine  used  in  the  production.     Much  de- 

pends upon  the  kind  of  work  that   is  being  done  and 
records  of  this  kind  must  be  made  to  suit  the  particular 
condition  involved.     It  is  a  good  idea  to  include  on  the 
card  index  of  machines  such  data  as  the  date  when  the 
machine  was  purchased,  the  equipment  that  goes  with 
the  machine,  general  data  regarding  its  capacity,  con- 

dition of  the  machine  and  when  it  was  last  overhauled 
or  inspected,  together  with  any  other  matters  of  im- 

portance which  will  be  of  assistance  to  the  engineering department  when  referring  to  the  card. 

Method  of  Making  Factory  Layouts 

^(Then  a  layout  of  machine  tools  in  a  factory  is  to  be 
made  it  is  essential  that  a  list  of  operations  together 
with  the  routing  of  the  work  should  be  furnished  to  the 
plant  engineer  in  order  that  he  may  arrange  the  ma- 

chines so  that  the  work  will  go  through  the  shop  in 
a   regular  and   orderly   manner.     With   the    operation 
sheets  as  a  basis,  the  routing  of  the  work  is  predeter- 

mined and  machines  can  be  arranged  suitably  without 
great  difficulty.    It  is  customary  in  preparing  for  work 
of  this  kind  to  make  a  brown  paper  layout  of  the  fac- 
tor>-  showing  location  of  all  posts,  pillars  or  other  ob- structions throughout  the  factory.    This  layout  is  made 
to  a  suitable  scale  according  to  the  size  of  the  factory. 
The  various  machine  tools  that  are  to  be  used  are  laid 
oat    in    plan    according    to    their    outside    dimensions. 
These  are  made  to  the  same  .scale  as  the  factory  layout 
and  are  drawn  up  on  cardboard  and  then  cut  out.     By 
using  these  cardboard   forms   it   is  easily   possible   to 
arrange  the  machines  in  miniature  and  change  them 
about  here  and  there  until  the  best  possible  arrange- 

ment  has   been   found.     A    pin    is   stuck   through   the 
center  of  the  cardboard  form  and  fastened  on  the  fac- 

tors- layout.     Fig.  3  shows  the  general  appearance  of a  portion  of  a  factory  with  cardboard  forms  in  their 
correct  position.    A  layout  of  this  kind  often  takes  con- 

siderable time  in  order  to  obtain  an  arrangement  which 
will  give  the  best  results.    The  superintendent,  factory 
foremen,  production  superintendent  and  tool  engineer 
frequently  sit   in  a  conference  and   make  suggestions 
regarding  arrangements.    The  position  of  line  shafting 
and  arrangement  of  motors  for  group  drive  are  often considered  at  the  same  time. 

After  this  layout  has  been  approved,  a  draftsman 
traces  the  outline  of  the  machine  on  the  brown  paper 
drawing,  using  the  cut-out  forms  as  a  guide.  The 
forma  are  then  removed  and  a  tracing  is  made  of  the 
whole  layout.  From  this  tracing  the  millwright  works 
when  placing  machines  in  position.  In  many  cases  it 
is  possible  to  put  dimensions  on  the  factory  layout  to 
show  the  positions  of  the  various  machines;  this  is 
more  satisfactory  than  to  allow  the  millwright  to  use 

a  scale  on  the  drawi.igs.  In  the  example  shown  the machmes  marked  A  are  turret  lathes,  which  are  set 
at  an  angle  in  order  to  allow  for  the  use  of  bar stock.  B  indicates  the  positions  of  lathes,  D  drill presses  and  MM  milling  machines.     The  positions  of 

is  marked^S  ""'^  *'""  ̂''°"'"  ̂""^  ̂  ̂'"°"''  °^  ̂̂ ^"^''^ Spacing  Around  Machine. 

One  of  the  important  points  in  connection  with  mak- 

IZ  \  ̂u"""^'  'T"*  '^  *^^  allowance  of  sufficient  space around  the  machine  so  that  the  workman  will  have plenty  of  room,  not  only  for  himself  but  also  for  the 

r/iln  T''t-  ̂ '^u'*  '^""^^  ̂   ̂'^^'^"^  representing a  group  of  machines  showing  the  positions  of  the  oper- ators and  the  space  required  around  the  various  ma- 
chines.    Several  points  must  be  considered  in  allowing space  enough  so  that  there  will  be  no  congestion.    First 

the  operator  must  have  room  enough  to  get  around  the machme    without    approaching   too   closely   to   another 
machine  or  another  operator  and  thus  interfering  with 
the  other  man's  work  or  running  into  trouble  by  ap- proaching too  closely  to  moving  parts  of  another  ma- 

chine.    Engine  lathes  must  be  so  spaced  that  the  oper- ator can  change  the  gears  at  the  end  of  the  lathe  with- 
out difficulty  and  he  may  also  be  obliged  to  get  around 

back  of  the  machine  in  certain  cases  so  that  it  is  always advisable  to  allow  sufficient  space  for  this  also.    Second 
the  piling  up  of  stock  around  a  machine  is  inclined  to 
cause   trouble   unless   provision    is   made  for  the   pur- 

pose, hence  on  any  kind  of  a  machine  which  is  produc- 
mg  work  even  in  small  quantities  there  should  be  places 
provided  for  "tote"  boxes  or  other  carriers  or  holders which  will  be  used  in  the  conveying  of  the  work  from 
one  department  to  another.     Third,  the  various  move- 

ments of  the  machine  must  be  considered  and  sufficient 
space  left  around  it  so  that  even  when  in  the  extreme 
position  there  will  be  sufficient  room  for  an  operator  to 
work  or  for  "tote"  boxes  to  be  stacked.    In  the  example shown  A  represents  the  position  of  the  engine  lathe   B 
the  operator  and  C  the  distance  required  between  the 
machines.     D  shows  a  couple  of  milling  machines  and 
the  dotted  lines  E  show  the  amount  of  space  necessary on  all  sides  of  them. 

The  Operator's  Requirements 

This  same  procedure  should  be  followed  out  with  all 
classes  of  machines,  always  keeping  in  mind  the  safety 
of  the  operator,  his  convenience  in  handling  the  ma- 

chine, the  material  which  is  being  handled  and  a  place 
for  it  both  before,  and  after  machining,  and  the  neces- 

sity for  space  around  the  machine  so  that  any  adjust- 
ments which  may  be  required  can  be  easily  made  without 

interfering  with  any  operator.  The  engineer  who  lays 
out  the  factory  must  have  a  considerable  knowledge  of 
the  working  of  machine  tools  and  the  requirements  of 
the  operators.  In  an  old  shop  where  the  line  shafting 
18  completely  installed,  when  it  is  necessary  to  use  this 
shop  on  a  different  kind  of  production  than  that  for 
which  it  was  originally  intended,  the  position  of  the 
line  shafting  may  be  a  considerable  factor  in  deter- 

mining the  placing  of  machines.  It  must  be  remem- 
bered, however,  that  modern  methods  may  require 

changes  in  line  shaft  positions  and  although  the  cost 
may  be  considerable  the  production  will  be  Improved 
if  up-to-date  methods  are  used. 

(Continued  in  next  week's  issue) 
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Automotive  Service  Methods  and  Equipment 
VI.    Tools  in  Use  for  Servicing  the  Mack  Truck — Disassembling  the  Jack  Shaft — 

Service  Operations  in  a  New  York  Taxicab  Station 
By  HOWARD  CAMPBELL 

Western   Editor,   Atnerican  Machinist 

THE  New  York  service  plant  of  the  International 
Motor  Truck  Co.,  builder  of  Mack  Trucks,  is  well 
equipped  with  tools  for  service  work,  most  of 

which  were  made  in  the  plant.  A  number  of  these  are 
described  and  illustrated  herewith. 

In  Fig.  1  is  shown  a  jackshaft  and  its  retaining  collar 
and  the  tools   with   which  both   shaft   and  collar  are 

The  piece  shown  at  A  is  a  tool  for  seating  bearing 
shells  into  the  bearings  and  caps  while  they  are  being 
fitted.  The  piece  a  which  has  the  same  outside  diameter 
as  that  of  a  crankshaft  sets  down  into  the  bearing 
while  it  is  being  fitted  to  the  cap. 

The  tool  is  long  enough  so  that  the  studs  pass  the 
ends  of  the  bearing  and  through  the  block  b.     Thus, 

FIG.  1. END  OF  JACKSHAIT  AND  RETAINING  COLLAR.  WITH  TOOLS  FOR  DISASSEMBLING. 
FIG.  2.     JACKSHAFT  Sl*ROCKET  PULLER 

removed  from  the  chassis,  when  it  becomes  necessary 
that  they  be  disassembled.  In  the  jackshaft  retaining 
collar  A  are  drilled  four  blind  holes  B,  all  being  drilled 
on  the  same  radius  and  equi-distant  from  each  other. 
In  the  block  C  are  four  pins  D  which  fit  into  these  holes. 
To  disassemble  the  jackshaft,  this  block  is  slipped  over 
the  shaft  so  that  the  four  pins  fit  into  their  respective 
holes,  the  shaft  projecting  through  the  hole  in  the  center 
of  the  block.  The  piece  E  is  threaded  inside  so  that  it 
can  be  screwed  on  to  the  shaft,  which  is  done.  Then  a 
bar  is  put  through  the  hole  F  and  block,  shaft,  collar 
and  bearing  are   screwed  out  of  the   bearing   hanger. 

A  tool  for  pulling  the'  jackshaft  sprocket  and  brake 
drum  is  shown  in  Fig.  2.  This  consists  of  a  threaded 
pin  A,  the  piece  B  through  which  the  pin  is  screwed,  and 
the  parts  C  which  are  hinged  to  the  piece  B.  The 
handle  D  is  used  for  turning  the  pin.  The  operation  of 
the  tool  is  shown  in  Fig.  3.  Here  the  end  of  the  pin  A 
is  placed  against  the  end  of  the  jackshaft  and  the  two 
parts  C  engage  the  back  side  of  the  jackshaft  sprocket. 
Then  when  the  pin  is  turned,  as  shown  in  Fig.  3,  the 
sprocket  is  pulled  from  the  shaft,  bringing  with  it  the 
hub-end  drum.  This  tool  is  very  heavy  and  would  un- 

doubtedly be  capable  of  pulling  from  6  to  10  tons  in  the 
manner  described. 

A  variety  of  "home  -  made"  tools  is  shown  in  Fig.  4. 

when  the  nuts  are  pulled  up  on  these  two  studs,  the 
bearing  shell  .is  drawn  tightly  into  its  seat.  At  B  is  a 
piece  which  is  clamped  by  bolts  through  the  two  holes 
shown,  to  the  water-jacket  cap  of  a  motor  so  that  the 
motor  may  be  swung  from  an  overhead  trolley.  A 
similar  tool  is  shown  at  E,  excepting  that  this  eyebolt 
screws  into  the  valve  cap  hole.  A  tool  for  pulling  the 
camshaft  gear  is  shown  at  D.  The  three  long  bolts 
screw  into  the  three  tapped  holes  in  the  camshaft  gear 
and  the  end  of  the  bait  centers  in  the  end  of  the  cam- 

shaft. Thus,  when  the  bolt  is  screwed  into  the  piece 
the  gear  is  pulled  off. 

The  rings  F  and  G  are  test  gages  for  fitting  piston 
rings,  the  different  sizes  being  for  two  different  sizes  of 
rings.  Each  gage  is  turned  from  solid  steel  and  each 
is  counterbored  the  depth  of  a  ring  and  just  large 
enough  so  that  when  a  ring  has  been  properly  fitted,  it 
will  just  fit  into  the  counterbore.  This  eliminates  the 
necessity  of  trying  the  rings  in  a  motor  cylinder  while 
fitting  them.  At  H  is  shown  a  tool  for  assembling  con- 

necting rod  bearings  to  the  rods.  The  part  a,  being 
cylindrical,  seats  into  the  bearing  shell.  The  two  screws 
shown  are  screwed  against  the  back  side  of  the  section, 
thus  pulling  the  bearing  shell  firmly  into  its  seat.  A 
similar  tool  is  shown  at  C. 

The  crankshaft  in  a  Mack  truck  motor  is  3  in.  in 
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FIG.    4.      TOOLS  FOU    LSE  IN   SKKVICINU   MACK    TRUCKS 

diameter  at  the  bearings.  Consequently  the  task  of 
Nfting  it  in  and  out  as  it  is  being  fitted  to  the  crank- 
case  is  rather  laborious.  To  assist  the  workmen  in  this 
operation,  a  cable  is  arranged  over  two  pulleys  so  that 
a  counterbalance  can  be  fastened  at  one  end  and  the 
other  end  used  to  lift  the  crankshaft  with  the  aid  of  the 
hook  shown  at  /.  The  ring  shown  at  3  is  clamped 
around  the  piston  rings  after  they  have  been  assembled 
to  the  connecting  rod,  so  that  the  rod  and  rings  can 
be  inserted  into  the  cylinder.  This  clamp  compresses 
the  rings  as  required,  but  the  clamp  is  just  large  enough 
so  that  it  will  not  enter  the  cylinder,  hence  as  the 
piston  and  rings  slide  into  the  cylinder,  the  clamp  is 
left  behind. 

The  tool  shown  at  K  is  for  pulling  the  camshaft 
bushing  from  the  crankcase.  The  cylinder  a  is  large 

enough  so  that  the  bushing  will  ver>'  easily  slip  through 
it.  The  ring  6  is  .seated  against  the  inner  end  of  the 
bushing  and  the  bolt  run  through  it  and  out  through 
the  cylinder  a,  which  rests  endwi.se  against  the  outside 
of  the  crankcase,  the  end  of  the  cylinder  encircling  the 
end  of  the  bushing.  Then  when  the  nut  c  is  tightened, 

the  bushing  is  dra\\'n  out  of  its  seat  in  the  crankcase 
into  the  cylinder  a.  Adaptions  of  this  tool  could  be 
used  in  a  variety  of  places.  The  tool  L  is  for  assembling 
large  bearings  to  bearing  caps,  similar  to  the  tools  A 
and  H.  A  tool  for  pulling  a  crankshaft  gear  from  the 
shaft  is  shown  at  M.  The  action  of  this  tool  is  similar 
to  that  of  the  camshaft  gear  puller  D.  Screws  are 
put  through  the  holes  shown  and  screwed  into  holes  in 
the  gear.  The  end  of  the  .screw  is  placed  into  the  center 
of  the  shaft  so  that  the  action  of  turning  the  screw 
draws  the  gear  from  the  shaft. 

^  When  a  crankshaft  has  tto  be  fitted  to  new  bearings, 
it  is  frequently  necessarj'  to  do  this  while  the  camshaft 
is  in  place.  As  the  crankshaft  and  camshaft  gears 
are  of  the  spiral  variety,  the  action  of  turning  the 
crankshaft  over  tends  to  work  the  camshaft  out  of  its 
bearings.  To  avoid  this,  the  piece  U  is  clamped  over 
the  end  of  the  camshaft.    Screws  are  put  through  the 

HC.    a.      I'Ll.Ll.Nll   Ol'F    TllK   JACK.SHAFT    SI'ltOCKKT 

three  legs  shown  and  screwed  into  three  of  the  gear 
case  cover  holes,  the  thrust  of  the  shaft  being  received 
on  the  end  of  a  screw  extending  through  the  boss  in 
the  center  of  the  piece.  A  similar  piece,  though  for  a 
different  style  of  motor,  is  shown  at  0.  The  central 
screw  is  here  shown  in  place. 

At  P  and  Q  are  shown  two  valve  seating  tools,  the 
different  sizes  being  for  two  different  types  of  motors. 
The  use  of  the  tool  is  obvious.  The  point  of  interest 
here  is  that  the  washer  at  the  lower  end  of  the  spindle 
is  keyed  to  the  spindle  so  that  while  the  washer  is  loose 
and  can  slide  up  and  down,  when  the  tool  is  turned  the 
washer  turns  with  it.  Thus  the  tool  is  fed  into  the 
work  by  tightening  the  nut  with  no  fear  of  trouble  due 
to  the  nut  working  either  tight  or  loose. 

The  tool  /?  is  a  special  wrench  for  adjusting  the 
motor  cross-shaft  roller  bearings.  This  is  made  of  a 
section  of  steel  tubing  of  such  diameter  that  when  teeth 

are  cut  in  one  end  as  shown,  these  teeth  will  fit  into  cor- 
responding holes  or  slots  in  the  bearings.  At  S  is  shown 

another  eyebolt  for  use  in  lifting  motors.     This  is  for 



January  12,   1922 Cut  Production  Costs — With  Modern  Equipment 

61 

I 

the  same  purpose  as  the  tool  E,  screwing  into  a  valve  cap 
hole  in  the  same  manner.  The  difference  in  the  sizes  of 
the  threads  is  accounted  for  by  the  difference  in  the 
design  of  the  motors. 

The  pieces  T  and  U  are  used  to  aid  in  assembling 
main  bearing  shells  to  their  seats  in  the  crankcase. 
Bolts  are  put  through  the  two  holes  in  the  block  and 
screwed  into  stud  holes  on  opposite  sides  of  the  bearing. 
Then  the  bearing  shell  is  put  in  and  held  in  place  by  the 
central  screw  while  the  edges  of  the  shell  are  being  filed 
flush  with  the  bearing.  The  two  pieces  are  used  in  the 
same  manner,  except  that  while  the  tool  T  can  be  used 
on  only  one  size  of  bearing,  the  slots  in  the  piece  U 
make  it  possible  to  use  this  on  practically  any  of  the 
bearings  now  in  use. 

The  equipment  described  and  illustrated  below  is  in 
use  in  the  service  plant  of  the  Black  and  White  Taxi- 
cab  Co.  in  New  York  City.  The  operator  shown  in 

Fig.  5  is  welding  steel  on  to  the  worn-out  thread  on  the 
end  of  an  axle  shaft.  After  this  is  done,  the  end  of  the 
shaft  is  turned  and  threaded  again.  The  kejrway  is  also 
filled  up  and  cut  over  again,  using  the  equipment  shown 
in  Fig.  6.  The  attachment  has  a  projection  A  which 
has  a  wide  slot  milled  in  it  so  that  it  will  straddle  the 

FIG.  5. WELDING  METAL  INTO  THE  WORN-OUT  THREAD 
ON  AN  AXLE  SHAFT 

FIG.  a.     REINFORCING  A  SIDE  MEMBER 

toolpost  as  shown.  By  putting  a  piece  of  steel  in  the 
toolpost,  as  shown  at  B,  the  attachment  can  be  held 
securely.  The  handle  C  is  used  to  raise  and  lower  the 
piece,  the  action  being  similar  to  that  of  an  ordinary 
slide-rest.  It  can  also  be  swung  at  an  angle,  as  shown, 
so  that  the  keyway  will  be  cut  the  same  angle  as  that 
of  the  tapered  end  of  the  shaft.  The  cutter  used  is  a 
A-in.  side  milling  cutter,  attached  to  a  stub  arbor, 
which  is  held  in  the  spindle. 

Another  "home-made"  tool  is  shown  in  Fig,  7.  This 
is  a  fixture  for  holding  differential  carriers  on  the  face- 

plate of  a  lathe  in  order  to  thread  them  for  the  drive 
shaft  pinion  adjusting  nut.  The  fixture  is  made  of  two 
halves  of  Brown-Lipe  clutch  drums,  welded  together 
with  the  flanges  out  as  shown.  One  flange  is  bolted 

to  the  faceplate  and  the  other  is  drilled  so  that  the  dif- 
ferential carrier  can  be  bolted  to  it.  Two  of  the  adjust- 

ing nuts  are  also  shown  in  the  photograph. 
The  use  of  the  electric  drill  in  service  repair  work  is 

demonstrated  in  Fig.  8.  Here  one  of  the  frame  side 
members  has  broken  so  that  it  became  necessary  to  weld 
the  two  pieces  together  again.  To  prevent  further 
breakage  at  this  point,  a  steel  plate  was  also  welded  on, 
as  shown,  and  the  operator  is  further  reinforcing  the 
piece  by  drilling  holes  through  the  frame  and  plate,  so 
that  the  plate  can  also  be  bolted  on. 

FIG.  6.     MILLING  KETWATS  ON  A  LATHE.     FIG.  7.     A  "HOME-MADE"  LATHE  FIXTURE 
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XVIII.    The  Atchison,  Topeka  &  Santa  Fe  Railway 
Shops  Widely  Scattered — Shop  Instructors  Provided — Both  School  and  Shop  Work  Given- 

Apprentice  Board  Handles  Each  Case — Course  for  Graduate  Apprentices 

THE  Atchison,  Topeka  &  Santa  Fe  Railway  system 
offers  the  outstanding  example  of  apprentice 
training  in  railroad  shops.  This  railroad,  as  is 

well  known,  has  a  system  traversing  sparsely-settled 
and  almost  uninhabitable  country,  with  no  near-by 
roads,  shops,  or  manufacturing  plants  from  which  to 
draw  mechanics.  Their  scarcity  in  the  face  of  rapidly 
expanding  business  in  1907  led  the  management  to 
decide  that  if  they  could  not  hire  the  machinists  needed 
they  would  train  them.  An  apprentice  system  was 

forthwith  inaugurated  by  the  appointment  of  a  super- 
visor of  apprentices.  At  present  in  its  thirty-six 

railroad  shops  scattered  from  Chicago  to  San  Francisco 
over  thirteen  hundred  apprentices  are  being  trained 
in  the  following  trades:  Machinists,  795;  boiler- 
makers.  175;  sheet  metal  workers,  79;  car  carpenters, 
234;  electricians,   12;  blacksmiths,  22;  painters,  13. 

Shop  Instructors 

Under  the  direction  of  the  general  supervisor  of  the 
whole  apprentice  system  in  each  center  is  found  one 
or  more  shop  instructor  at  the  approximate  ratio  of 
one  instructor  to  twenty-five  apprentices.  These  in- 

structors have  general  charge  of  the  apprentices  while 
at  work,  both  instructing  them  and  arranging  their 
transfers  from  one  type  of  work  to  another.  It  should 
be  stated  that  in  no  case  is  the  training  and  transfer 
of  apprentices  left  to  the  shop  foreman.  It  is  believed 
that  the  use  of  shop  instructors  is  a  noteworthy  feature 

of  this  railroad's  apprentice  program.  They  say  of 
the  instructor:  "He  is  selected  from  the  ranks,  a  man 
of  character,  skilled  in  his  trade,  patient  in  his  teach- 

ing and  capable  of  imparting  his  knowledge  intel- 

ligently to  the  boys  in  his  charge." 
By  the  plan  in  force  the  shop  instructor  ranks  along 

with  the  department  foreman  and  both  report  to  the 
same  shop  officer.  If  the  foreman  is  temporarily  absent, 
the  instructor  takes  his  place.  If  the  shop  is  large 
enough  to  afford  ample  facilities,  a  fixed  schedule  is 
outlined  for  each  apprentice  to  pursue.  This  is  so 

a.-ranged   that   he   may   complete   the   course   in   three 

years  and  six  months,  leaving  six  months  for  review 
or  specializing. 

In  the  midst  of  the  shops,  preferably  in  a  separate 
building,  there  is  fitted  up  a  schoolroom  for  the  sup- 

plementary instruction.  The  apprentices  here  assemble 
in  classes  at  stated  hours  for  instruction  in  mechanical 
and  freehand  drawing,  practical  shop  arithmetic, 
mechanics,  some  descriptive  geometry,  algebra,  etc.  A 
treatise  on  the  particular  trade  being  taught,  the 
materials  used,  and  a  little  railroad  business  letter 
writing  also  form  elements  of  the  course.  By  a  gen- 

erous equipment  of  charts,  working  models  and  reading 
matter,  different  auxiliary  devices  are  studied,  such  as 
injectors,  lubricators,  safety  valves,  and  air  brakes. 
The  apprentice  is  also  required  to  learn  the  company 
and  Federal  rules  pertaining  to  his  trade. 

As  this  school  is  intended  to  be  a  center  for  the 
whole  shop,  where  foremen,  mechanics,  officers,  and 
clerks  can  and  do  obtain  information  and  help  upon 

any  mechanical  device  or  question,  the  school  instruc- 
tor must  necessarily  possess  a  good  technical  training 

in  addition  to  an  extended  railroad  and  teaching 

experience. 

Selection  of  Apprentices 

Apprentices  are  selected  in  the  order  in  which  their 
applications  are  filed.  Each  boy  applies  to  the  local 
master  mechanic  or  shop  superintendent,  who  turns 
him  over  to  the  apprentice  instructor  for  an  examina- 

tion. Educational  qualifications  of  an  applicant  are  not 
ironclad,  as  some  of  the  applicants  have  had  but 
limited  opportunity  and  yet  are  considered  good  mate- 

rial if  they  are  industrious,  ambitious,  and  of  good 
habits.  If,  on  the  other  hand,  plenty  of  opportunity 
has  been  available  for  schooling,  the  examination  is 
rigid.  In  age  the  sixteen-year-old  applicant  seems  to 
get  the  preference,  except  in  California  where  a  mini- 

mum age  of  eighteen  is  fixed  by  law.  In  freight-car 
work  the  minimum  is,  however,  nineteen;  but  the 

course  is  only  two  and  one-half  years  in  length,  instead 
of  the  four  years  required  in  other  trades.    The  average 
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schooling  for  the  machinist,  boilermaker,  and  black- 
smith is  about  eight  and  one-half  to  nine  years,  and 

in  some  places  a  little  more;  while  the  freight-car 
carpenters  average  in  preparation  between  the  sixth 
and  seventh  grades,  and  have  probably  been  out  of 
school  since  they  were  fourteen. 

The  pay  of  the  apprentices  is  at  the  following  rates 
per  hour:  1st  six-month  period,  29  cents;  2nd  period, 
31}  cents;  3rd  period,  34  cents;  4t}i  period,  36 J  cents; 
5th  period,  39  cents;  6th  period,  41i  cents;  7th  period, 
46  cents;  8th  period,  54  cents. 

Apprentice  Board 

The  successful  fitting  of  apprenticeship  into  the 
production  and  maintenance  work  of  the  shop  without 
friction  is  ascribed  to  the  apprentice  board,  which  is 
composed  of  the  general  foreman,  department  and  gang 
foremen,  the  shop  instructors  and  the  school  instructor. 
Every  apprentice,  either  in  person  or  by  name  is 
brought  before  this  board  every  six  months  during  his 
entire  apprenticeship.  Everything  in  reference  to  such 
matters  as  the  progress,  discipline  and  transfers  of  the 
apprentices  are  handled  by  recommendations  from  this 
board  to  the  mechanical  officer  of  the  shop  for  his 
action,  and  finally  by  reference  to  the  supervisor  of 
apprentices. 

This  administrative  plan  is  particularly  stressed  as 
essential  to  the  successful  working  of  the  system,  as 
it  leads  each  shop  officer  to  take  a  personal  interest 

in  the  apprentices.  It  is  also  said  to  have  "created  an 
interest  in  the  other  shop  employees  by  the  foremen,  a 
personal  interest  and  desire  upon  the  part  of  each  fore- 

man to  treat  all  his  men  with  that  interest  and  feeling 

which  begets  loyalty  and  service."  It  would  seem  that 
this  secondary  function  parallelled  that  of  the  foremen's 
.school  now  found  in  so  many  progressive  plants. 

Special  Course  for  Graduate  Apprentices 

Engineering  college  graduates  are  also  admitted  to 
a  two-year  course,  one  year  on  machines  and  one  on 
the  erecting  floor.  While  in  this  course  they  are  known 
as  special  apprentices. 

A  selected  group  is  then  made  up  of  those  who  have 
made  a  satisfactory  showing  in  this  two-year  course  for 
college  men,  and  of  others  from  the  regular  apprentice 
graduates.  These  picked  young  men  are  put  through 

a  year's  training  for  development  into  future  company officers. 
This  year  of  training  is  made  up  as  follows: 
(1)  The  apprentices  serve  two  months  in  the  boiler 

shop,  where  they  familiarize  themselves  with  flues, 
patches,  front  end.  Federal  laws,  etc.,  taking  at  the 
same  time  a  course  of  reading  and  study  on  boilers  and 
equipment. 

(2)  Following  this,  they  enter  the  freight  car  shops 
to  serve  two  months  on  trucks,  bodies,  air  brakes  and 
inspection,  while  at  the  same  time  pursuing  a  course 
of  study  of  standards  in  car  work. 

(3)  Their  next  appointment  is  for  four  months  in  a 
roundhouse,  where  they  are  taught  the  complete  opera- 

tion, from  the  time  when  an  engine  enters  until  it 
is  headed  out  in  good  condition.  This  includes  cleaning 
the  fire,  fueling,  watering,  repairing  when  necessary, 

and  the  "paper  work"  of  despatching  and  handling 
reports.  This  is  accompanied  with  the  study  of  a  text 
on  locomotives. 

(4)  The  traveling  engineer  next  takes  them  in 
charge,  teaching  them  to  fire  with  a  study  of  fuel 
economy,  to  operate  the  engine,  make  out  the  road 

foreman's  report,  and  at  the  same  time  make  a  study 
of  the  individual  parts  of  the  machinery,  such  as 
lubricators  and  safety  valves.  Along  with  this  they 
must  be  absorbing  Federal  and  company  rules  for  the 
inspection  and  care  of  locomotives. 

(5)  The  last  assignment  is  for  one  month  each 
inspecting  incoming  and  outgoing  locomotives.  This 

brings  to  a  close  the  year's  graduate  apprentice  course. 
Every  month  each  special  apprentice  must  write  a 

letter  to  the  supervisor  covering  the  work  done  and 
offering  a  criticism  of  shop  methods  when  he  can  sug- 

gest some  remedy.  In  each  branch  he  must,  in  these 
letters,  answer  150  questions  bearing  on  the  work. 

Practical  Knowledge  the  Result 

While  it  is  planned  to  be  and  considered  a  very 
diflScult  course,  more  than  80  per  cent  starting  it  com- 

plete it.  It  is  advocated  as  providing  the  essential 
experience  in  the  departments  other  than  the  one  where 
experience  through  apprenticeship  had  already  been 
gained.  Thus,  two  months  in  the  boilershop  does  not 
make  a  boilermaker,  but  it  does  provide  knowledge 
essential  to  the  future  roundhouse  or  shop  foreman. 

To  justify  the  apprentice  system,  the  following  fig- 
ures were  presented  by  the  supervisor:  72  per  cent  of 

those  graduated  were  still  with  the  company;  and  15 
per  cent  had  been  appointed  to  some  position  of  respon- 

sibility. For  S<x  years  no  mechanics  have  been  em- 

ployed other  than  through  the  appre'^itice  route. 
Apprentice  wages  are  about  one-third  of  journey- 

men's rates,  while  they  produce  about  75  per  cent,  on 
an  average,  of  the  amount  accomplished  by  the  adult 
workman.  Much  of  the  apparent  profit,  however,  is 
absorbed  in  the  increased  and  higher  grade  supervi- 

sion, as  well  as  in  the  somewhat  greater  amount  of 
spoiled  work,  broken  machinery,  and  general  incon- 

venience attending  the  utilization  of  apprentices.  The 
real  profit  comes  through  the  building  up  of  a  superior 
group  of  responsible  mechanics. 
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The  Grinding  Machine  in  the  Railroad  Shop 
Advantages  of  Grinding  for  Finishing  Parts  to  Size — Grinding  Operations 

on  Locomotive  Parts — Increasing  Efficiency  of  Motion  Mechanism 
By  frank  a.  STANLEY 

ALTHOUGH  the  cylindrical  grinding  machine  is 
l\  used  extensively  in  one  type  or  another  in  the 

X  jL  railroad  shop  toolroom,  it  has  not  as  yet  been 
adopted  for  general  shop  purposes  to  anything  like  the 
degree  warranted  by  its  usefulness  as  a  time  saving 
and  accurate  producer  of  various  classes  of  work.  The 
importance  of  the  grinding  machine  as  a  piece  of  loco- 

motive shop  equipment  makes  it  seem  desirable  that  a 

force  into  the  wheel  with  the  total  pressure  between  the 
desired  minimum  and  maximum  figures.  The  same 
thing  applies  to  crankpins  and  other  press  fits. 

In  Fig.  2  is  illustrated  the  method  of  grinding  a 
crankpin  on  a  Norton  plain  grinding  machine.  This  pin 
is  21  in.  long  and  its  diameters,  of  which  there  are  four, 
run  from  5  to  7  in.  at  the  large  end. 

Ordinarily  where  such  work  is  ground,  it  is  unneces- 
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brief  article  be  devoted  to  some  of  its  applications  on 
engine  parts.  The  following  illustrations  from  dif- 

ferent shops  represent  typical  operations  on  cylindrical, 
internal  and  surface  grinding  machines. 

The  halftone.  Fig.  1,  illustrates  the  grinding  of  an 
axle  joumaL  Here  the  grinding  wheel  may  be  run 
across  the  straight  portion  of  the  journal  and  with 
saitable  rounded  comers  on  the  wheel  the  fillets  at  the 
shoulders  may  be  finished  at  the  same  time. 

In  grinding  axles  for  wheel  fits,  the  allowances  for 
pressing  on  the  wheels  may  be  held  to  very  close  limits 
of  accuracy.  This  is  a  marked  advantage  in  that  with 
a  known  diameter  of  wheel-bore,  an  exact  allowance 
may  be  left  in  grinding  the  axle  fit  so  that  the  axle  will 

sary  to  hold  the  lathe  turning  operations  closely  to  size 
or  to  give  a  particularly  smooth  finish  with  the  lathe 
tool.  The  grinding  wheel  works  satisfactorily  on  a 
roughly  turned  surface  or  even  on  a  surface  not  turned 
at  all.  An  allowance  may  be  left  in  turning  for  removal 
by  grinding  amounting  to  ̂ 2  in.  or  more  under  suitable 
conditions,  and  often  this  is  exceeded.  In  other  words 
the  turning  may  be  done  very  economically  where  the 
finishing  is  to  be  accomplished  on  the  grinding  machine, 
and  once  suitable  allowances  are  established  for  re- 

moval by  the  abrasive  wheel,  the  combination  of  lathe 
and  grinding  machine  can  be  used  most  effectively. 

Common   practice   with   pins,   axle   journals,   pistons 
and  the  like  is  to  use  a  roller  burnishing  tool  for  finish- 

KIC.   2.    OrnXnt^    A   CKaNKPI.N.      fig.    «.     using    an    INTliltNAL  GIUNOING    -MACllINK  ON    AlH    URAKK    WOKK 
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FIU. THE  INTERNAL  GRINDING  MACHINE  ON  LINK 
WORK 

iiig  the  surface,  being  adjudged  by  some  authorities  to 
be  the  best  method  of  providing  the  desired  finish  and 
surface  conditions  for  such  work.  It  is  maintained 
that  the  character  of  the  surface  thus  produced  is 
preferable  for  operating  conditions,  as  a  highly  pol- 

ished, tough  surface  is  rolled  down  on  the  work,  assur- 

against  the  rings  and  hold  them  for  the  grinding  of  the 
outer  circumference. 

This  method  of  finishing  rings  gives  uniform  ac- 
curacy in  the  ring  surfaces,  making  them  clean,  smooth 

and  interchangeable.  In  some  shops  the  rings  are  being 
finished  on  the  sides  or  edges  by  surface  grinding,  an 
operation  which  is  described  at  another  point  in  this 
article. 

A  number  of  operations  as  done  in  different  shops 
on  the  Heald  internal  grinding  machine  are  illustrated 
in  the  halftones  which  immediately  follow.  Thus  Fig.  4 
shows  a  grinding  operation  on  an  air  brake  part,  using 
the  Heald  machine.  The  operation  shown  is  that  of 
finishing  the  hole  in  the  bronze  bushing  which  is 
pressed  into  the  equalizing  cylinder  used  in  connection 
with  air  brakes.  The  diameter  of  the  hole  is  Si  in.,  the 
length  li  in.,  the  metal  removed  from  the  bore,  0.003  in. 

A  special  holding  fixture  is  here  used  with  a  pneumatic 
clamp.     The  production  is  ovei  100  pieces  in  10  hours. 

The  grinding  out  of  a  small  hole  in  the  radius  rod  for 
the  valve  gear  is  also  done  on  this  machine,  an  exten- 

sion quill  being  applied  for  the  small  wheel.  The  work 
is  strapped  against  the  face  of  a  knee  on  the  grinder 
table  and  the  overhanging  end  of  the  long  bar  is  sup- 

ported by  a  chain.     The  hole  is  ground  dead  true  with 

no.   6.     TRUING  UP  A  HOLE  IN  A  SIDE  ROD.     FIG.   8.     ANOTHER  INTERNAL  GRINDING  JOB 

ing  .smooth  operation  and  long  resistance  to  wear.  On 
the  other  hand,  even  though  the  first  condition  of  a 
crankpin,  say,  may  have  advantages  due  to  rolling,  the 
original  surface  is  worn  down  in  due  course  and  when 

the  job  comes  into  the  shop  for  re-turning  it  is  usually 
impo.ssible  to  refinish  the  pin  except  by  the  customary 
method  of  applying  a  crankpin  turning  device  which 
does  not  ordinarily  make  use  of  a  roll  finish. 

Rolling  is  neces.sarily  somewhat  slow,  as  the  speed  and 
feed  mu.st  be  within  moderate  limits.  It  is  further 
maintained  by  advocates  of  grinding  that  any  inequali- 

ties of  the  metal  in  the  work,  whether  soft  spots  or 
extra  hard  portions,  will  cause  the  roller  to  sink  into 
or  ride  over  such  places  with  corresponding  irregulari- 

ties in  the  finished  piece. 
The  fact  of  the  matter  is  that  once  a  grinding  machine 

is  in.stalled  in  a  railroad  shop,  there  are  a  multitude  of 
jobs  found  that  come  naturally  to  the  grinding  machine, 
and  even  aside  from  pins,  axles  and  the  like,  the  machine 
is  likely  to  be  kept  busy  most  of  the  time. 

Another  operation  on  the  grinding  machine,  that  of 
grinding  piston  valve  rings,  is  shown  in  Fig.  3.  The 
rings  are  held,  a  number  at  a  time,  on  a  special  form  of 
arbor  made  with  two  end  flanges  which,  when  the  rings 
are  centered  over  the  fixture,  are  tightened  bv  nuts  on 

the  through  bolts  in  the  flange.s  to  draw  them  snugly         *''«•   ''    ̂^'^'^'^^  ''GEAR''LI^^^''  ''''''  °^  ""  ̂'■^'^^'''' 
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FIG.  ».     KlNItjHlNG  OUlUEti  ON  A  SUKFACK-OKI.NUINU   MACHINE 

the  face  of  the  work  and  is  held  to  size  by  testing  with 
a  plug  gage. 

The  link  in  Fig.  5  is  secured  by  straps  and  bolts  to 
the  face  of  the  angle  plate  on  the  grinder  table  while  the 
hole  in  the  hardened  bushing  is  ground  out  to  diameter. 
This  assures  a  perfectly  true  and  square  job. 

tm.  lu. Fl.MSiai.NU  CKA.\KI'I.N    WA.SliliK.S  ON   A 
VERTICAL  SURFACE  GRINDER 

Vol.  56,  No. 
A  side  rod  is  shown  in  Fig.  6  clamped 

in  the  same  way  to  the  knee  on  the 
table  and  supported  at  the  outer  end 
by  a  chain  sling  as  indicated.  The  old 
bushing  has  been  pressed  out  of  the 
rod,  and  before  pressing  in  a  new 
bushing  the  hole  in  the  rod  is  trued  up 
by  the  internal  grinding  process.  This 
gives  a  true  cylindrical  hole  for  the 
new  bushing  and  assures  a  perfect  fit, 
thus  giving  added  life  in  service  to 
the  bushing. 

The  work  in  Fig.  7  is  one  of  the 
members  of  a  Walschaert  valve  gear 
and  the  job  is  the  grinding  out  of  the 
bushing  end  of  the  rod.  This  operation 

gives  a  straight  round  hole  and  pro- 
vides for  a  perfect  pin  bearing,  thus 

increasing  the  period  of  operation  on 
the  i"oad  before  overhauling. 

Another  internal  grinding  operation 
on  motion  work  is  shown  in  Fig.  8. 
Here  the  work  is  held  in  a  V-block  and 
the  small  hole  ground  with  a  wheel 
used  with  a  special  extension  that  is 
provided  for  small  diameters  of  work. 
The  surface  grinding  machine  is 

used  in  various  railroad  shops  for  such 
work  as  the  finishing  of  side  rods, 

slide  valves,  piston  and  valve  rings,  valve  faces,  cross- 
head  guide  bars,  and  similar  parts.  An  illustration  of 
an  operation  on  guides  on  a  Pratt  &  Whitney  vertical 
spindle  grinding  machine  is  presented  in  Fig.  9.  Special 
fixtures  are  applied  to  the  table  to  hold  the  work  arid 
two  bars  are  carried  at  once  under  the  wheel,  which  is 
sufficiently  large  in  diameter  to  cover  the  bearing  faces 
of  both  bars. 

Various  other  parts  can  be  economically  surface 
ground  upon  the  same  machine.  Slide  valves  can  be 
ground  to  clean  parallel  on  this  machine  at  the  rate  of 
five  per  hour,  the  width  of  the  casting  being  12J  in. 
Piston  rings  10  in.  in  diameter  are  ground  on  the  face 
on  the  rotary  table  at  the  rate  of  30  per  hour.  The 
ring  is  held  to  S  in.  or  0.003  inch. 

A  Blanchard  surface  grinding  machine  is  shown  in 
Fig.  10,  grinding  the  faces  of  washers  for  driving  wheel 
crankpins.  This  view  shows  in  the  foreground  a  num- 

ber of  piston  rings  ready  for  surface  grinding  of  the 
sides  to  thickness.  The  work  on  the  table  is  held  by  the 
magnetic  chuck  and  revolves  with  the  table  under  the 
wheel.  The  wheel  spindle  and  table  are  electrically 
driven. 

In  cutting  off  the  rings  in  the  vertical  boring  mill,  the 
tools  are  so  spaced  in  their  holding  blocks  as  to  leave  the 

ring  i;'i  in.  over  thickness  and  this  amount  is  removed  in 
the  surface  grinding  machine. 

Siam  Can  Use  Steel  Plows 
There  is  an  excellent  opportunity  for  the  introduction 

of  modern  steel  plows  into  Siam  for  use  in  preparing 
rice  lands,  according  to  a  report  from  James  P.  Davis, 

consul  at  Bangkok.  Rice  growing  is  the  greatest  in- 
dustry of  the  country,  furnishing  the  food  staple  for 

the  entire  population  and  1,000,000  tons  or  more  annu- 
ally for  export.  The  primitive  wooden  plow  is  still  being 

used  in  most  places  for  preparing  the  soil  for  this  im- mense crop. 
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Boring  Tools  for  Turret  Lathe  Use — Working  Conditions — Principles  of  Boring — Position 
and  Shape  of  Cutting  Tools — Fastening  of  Tools  in  Holders 

TRUE  boring  is  a  generating  operation  in  which  a 

single-point  tool  revolves  about  a  center  in  align- 
ment with  the  hole  to  be  bored.  In  turret  lathe 

work  the  tool  does  not  revolve  but  the  work  does,  which 
produces  a  similar  effect.  If  it  were  possible  to  support 
both  tool  and  work  so  that  each  were  absolutely  rigid 

and  without  spring,  the  hole  produced  would  be  per- 
fectly true  and  of  exact  size  as  determined  by  the  dis- 

tance from  the  center  to  the  cutting  point  of  the  boring 

tool.  There  is  more  or  less  spring  to  the  tool  and  pos- 
sibly a  small  amount  in  the  work  itself,  so  that  bored 

sizes  in  production  work  are  likely  to  vaiy  a  trifle, 
making  it  necessary  to  depend  on  a  reamer  for  sizing 
the  hole. 

A  point  of  importance  in  boring  is  the  fact  that  a 
generated  hole  is  true  and  concentric  with  the  center  of 
rotation  of  the  work.  A  bored  hole  generated  by  a 
single-point  tool  is  the  first  step  in  the  accurate  sizing 
of  a  concentric  hole.  A  boring  tool  is  often  preceded 
by  a  twist  drill,  core  drill,  or  cutter  head,  these  being 
used  to  remove  stock  preparatory  to  the  boring  oper- 
ation. 

The  method  used  in  boring  is  determined  to  a  great 
extent  by  the  shape  of  the  hole  in  its  rough  state.  A 
number  of  conditions  are  encountered,  and  each  may 
require  a  slightly  different  method  in  order  to  produce 
a  hole  which  will  be  true  and  concentric.  Fig.  299 
illustrates  a  number  of  these  conditions  found  in  cast- 

ings and  forgings.  The  example  A  illustrates  a  short, 
straight  cored  hole  of  small  diameter;  J?  is  a  long 
straight  cored  hole.  The  holes  A  and  B  both  extend 
entirely  through  the  casting,  but  in  the  example  C  is 

a  "blind"  hole,  which  does  not  run  entirely  through. 
The  treatment  in  boring  these  three  castings  would 

be  considerably  different.  In  the  first  case  A  a  short 
and  rigid  boring  tool  could  be  used  and  good  results 
obtained.  In  the  case  B,  a  much  longer  tool  would  be 
required,  and  several  cuts  would  undoubtedly  be  neces- 

sary in  order  to  produce  an  accurate  hole.  If  the  holes 
A  and  B  are  approximately  1  in.  in  diameter  when 
finished,  the  cored  hole  would  probably  be  about  ii  to 
i  in.  in  diameter.  Therefore,  it  would  be  possible  to 
use  a  boring  bar  with  a  pilot  which  would  give  sufficient 

For  the  authors'  forthcoming  book.     .\11  rights  reserved. 

support  to  obviate  excessive  spring  in  the  tool.  If 
the  hole  is  much  smaller  than  the  size  mentioned,  it 

would  be  difficult  to  use  a  piloted  tool,  hence  the  opera- 
tion of  boring  would  be  slower  and  less  accurate.  In 

the  case  C  the  hole  is  "blind,"  so  that  no  pilot  can  be 
used  and  the  work  must  necessarily  be  produced  by 
an  unsupported  tool. 

In  the  example  D  the  hole  is  cored  and  cylindrical, 
and  there  is  a  pocket  at  E  on  one  side  of  the  casting. 
This  condition  is  frequently  found  where  the  boring 
operation  is  an  interrupted  cut.  This  intermittent 
pressure  on  the  tool  is  severe,  and  both  bar  and  tool 
should  be  made  heavy  enough  to  withstand  the  sudden 
strains. 

In  the  example  F  there  are  two  holes  to  be  bored 
at  G  and  H,  and  the  difference  in  the  finished  diameters 
is  only  A  in.  If  this  is  a  cored  hole  arranged  to  be 
bored  with  a  boring  bar  having  two  cutters,  the  first 
cutter  will  have  to  bore  the  entire  distance  through 
the  piece,  as  the  difference  in  diameters  is  so  slight. 
The  second  tool,  which  bores  the  diameter  H  will  really 
be  a  finishing  tool,  as  it  will  not  be  required  to  encoun- 

ter the  scale  on  the  inside  of  the  cored  hole.  The  first 
tool,  therefore,  will  naturally  wear  much  faster  than 
the  second,  and  as  its  service  is  much  more  severe  it 
should  be  proportioned  accordingly. 

In  the  example  K,  three  diameters  are  to  be  bored 
at  L,  M  and  A^,  and  the  portion  0  must  be  finished  to  a 
large  radius.  A  bar  having  multiple  cutters  would  be 
needed  for  this  work,  but  the  mistake  should  not  be 

made  of  using  a  "round-nose"  tool  for  the  roughing 
cut  at  0.  Round-nose  tools  for  boring  cuts  require 
considerably  more  power,  as  they  come  in  contact  with 
more  surface  and  remove  a  wider  chip. 

The  example  shown  at  P  is  a  large  diameter  which 
must  be  bored  concentric  with  the  hole  Q  and  the 
recess  R.  Surfaces  of  this  kind  are  usually  handled 
by  a  boring  bar  in  combination  with  a  cutter  head. 
The  example  S  is  a  piece  of  work  of  large  diameter 
having  four  shallow  concentric  holes,  T,  U,  V  and  W. 
Holes  of  this  variety  can  also  be  most  conveniently 
handled  by  means  of  a  combination  of  a  bar  and  cutter 
head. 

The  example  Z  is  a  combination  of  a  straight  and  a 
taper  hole.     There  are  two  ways  of  machining  work 
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of  this  kind:  The  straight  hole  can  be  bored  with  a 
piloted  bar,  and  the  tapered  portion  roughed  and 
finished  by  means  of  taper  stepped  reamers;  or,  both 
straight  and  taper  holes  can  be  bored  with  single-point 
tools,  the  taper  being  generated  by  a  special  taper- 
boring  tool.  The  example  y  is  a  plain  tapered  hole, 
while  that  at  Z  is  a  tapered  hole  relieved  by  a  cored 
portion  as  indicated.  Tapered  holes  require  special 
treatment,  which  will  be  taken  up  later. 

Cored  holes  which  are  to  be  bored  and  reamed  are 
seldom  machined  properly.  A  cored  hole  will  not 
usually  run  true  if  the  work  is  held  by  the  outside 
diameter,  unless  it  is  indicated  and  trued  up.  When 
there  is  only  one  casting  to  be  machined  this  method 
can  be  used,  but  in  quantity  production  it  is  neither 
practical  nor  desirable. 

In  Fig.  300  is  shown  in  diagranunatic  from  both 
correct  and  incorrect  methods  of  generating  a  hole  bj 

will  undoubtedly  follow  the  bored  hole,  so  that  the 
completed  work  will  be  untrue  and  slightly  eccentric. 
The  amount  of  eccentricity  will  depend  to  a  great  extent 
upon  how  nearly  the  original  cored  hole  runs  true  with 
the  outside  of  the  work.  Many  shops  use  this  method 
and  are,  therefore,  obliged  to  true  up  work  after  the 
operation. 

Work  done  in  this  way  is  started  incorrectly,  and 
as  a  consequence  the  final  hole  is  inaccurate.  It  is 
just  as  easy  to  do  it  right  as  it  is  to  do  it  wrong,  and 
a  correct  principle  will  lead  to  gratifying  results.  The 
correct  method  of  sizing  a  hole  of  this  sort  is  shown 

l(<: KXAMI'LEK  OK   WOKK    RKQI'IKINU 
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zneamt  of  boring.  In  the  example,  the  hole  A  is  cored, 
and  will  therefore  doubtless  run  out  of  true  slightly 
when  the  work  is  set  up  on  the  machine.  The  core 

dm'll  B,  if  used  first,  will  naturally  follow  the  cored  hole 
and  produce  a  finished  hole  which  is  eccentric  to  the 
center  of  rotation  to  some  extent  at  least.  If  the  next 
tool  used  is  a  boring  tool  C.  it  will  naturally  follow 
the  previous  hole,  but  will  cut  more  on  one  side  than 
on  the  other,  thus  tending  to  true  up  the  hole.  The 
result  here  will  be  a  round  hole  slightly  eccentric.  In 
finishing  the  work  by  the  use  of  a  reamer,  this  tool 

at  D.  The  first  tool  E  may  be  a  short  twist  drill  ground 
away  for  clearance  and  made  square  on  one  lip.  The 
size  of  this  drill  .should  be  a  few  thousands  of  an  inch 
smaller  than  the  core  drill  which  is  to  be  used.  If 
the  hole  is  generated  a  short  distance  so  that  it  appears 
as  shown  at  F,  this  portion  will  undoubtedly  be  true 
with  the  center  of  rotation  of  the  work.  The  core  drill, 
or  shell  drill,  can  then  be  used,  and  as  it  is  started 
accurately,  it  will  not  be  likely  to  run  out  of  true  to  a 
great  extent  while  passing  through  the  work,  and  is 
not  influenced  greatly  by  the  eccentricity  of  the  core. 
By  following  this  tool  with  a  boring  tool,  the  hole  is 
trued  up  by  a  generating  action,  so  that  the  final  float- 

ing reamer  will  produce  a  true  and  concentric  hole. 
In  the  example  G  the  work  is  a  solid  forging  which 

is  to  be  drilled,  bored  and  reamed  to  size.  Work  of 
this  kind  should  be  spotted  with  a  short,  rigid  spotting 
tool  similar  to  that  shown  at  H.  This  tool  produces 
a  true  center  in  the  work,  so  that  it  can  be  followed 
by  a  standard  twist  drill  like  that  shown  at  K.  The 
angle  of  the  spotting  drill  should  be  slightly  greater 
than  that  of  the  twist  drill,  so  that  the  lips  of  the  latter 
will  start  to  cut  first  in  the  hole  as  shown  in  the  ex- 

ample L.  The  drill  will  then  start  true,  and  the  cutting 
will  l)€  much  better.     After  the  hole  is  drilled,  it  may 

/^ 
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be  followed  by  a  boring  tool  and  reamer,  as  in  the 

preceding  example. 
The  shape  and  position  of  the  boring  tools  are  both 

important  factors  in  the  generation  of  a  true  hole. 

Fig.  301  shows  a  cored  hole  A,  which  is  to  be  bored  by 

the  tool  B.  The  hole  is  blind  so  that  no  pilot  can  be 

used,  and  the  bar  will  therefore  be  more  or  less  flexible, 

depending  upon  the  size  and  depth  of  the  hole.  If  the 

tool  is  made  so  that  the  nose  or  cutting  point  is  shaped 

as  shown  at  C,  the  flexibility  of  the  bar  and  the  angle 

of  the  tool  will  tend  to  make  it  deflect  and  to  take 

a  position  as  shown  exaggerated  at  D.  This  action  is 

caused  by  the  tool  not  getting  under  the  "scale,"  but 
riding  upon  it,  as  indicated.  The  tool  will  be  dulled 

very  rapidly  by  the  abrasive  action  of  the  scale,  and 
the  results  will  be  very  unsatisfactory. 

In  designing  a  boring  tool  for  a  hole  of  this  kind, 

the  cutting  point  of  the  tool  should  be  shaped  as  shown 

FIG.   301.      TOOI^  rOSITIONS    IX   BORING  OPERATIONS 

at  E.  When  made  in  this  way  there  is  no  tendency  for 
the  tool  to  ride  on  the  scale;  and  it  will  therefore  keep 
the  position  indicated,  will  not  dull  up  rapidly  nor 
deflect,  and  consequently  will  produce  a  much  better 
hole.  When  piloted  bars  are  used,  it  is  not  necessary 
to  take  as  much  care  to  avoid  a  condition  of  this  kind, 
because  the  bar  is  supported  and  cannot  deflect.  The 
point  of  the  boring  tool  should  be  as  blunt  as  possible, 
and  still  retain  a  sufficient  cutting  edge.  The  metal 
should  be  allowed  to  remain  behind  the  cutting  point 

and  should  not  be  ground  away  any  more  than  is  neces- 
sary for  clearance.  Generous  sizes  of  tools  with  plenty 

of  metal  at  the  cutting  point  carry  away  heat  more 
rapidly  and  stand  up  better  for  production  work. 

A  point  of  importance  is  the  position  of  the  tool  with 
respect  to  the  center  of  the  work.  If  placed  directly 
on  center,  as  shown  at  F,  any  slight  deflection  of  the 

tool  causes  it  to  dig  into  the  work.  If  placed  a  trifle 
below  center,  as  shown  at  G,  this  action  is  still  more 
apparent.  If  placed  slightly  above  center  as  shown 
at  H,  any  deflection  caused  by  the  pressure  of  the  cut 
does  not  tend  to  throw  the  tool  into  the  work.  Hence, 
there  is  no  chance  for  chatter  from  this  cause.  Boring 
tools  are  usually  placed  directly  on  center;  but  it  is 
better  to  position  them  a  very  small  amount  above  it, 

say,  from  a'i  to  A  in.,  depending  somewhat  on  the 
diameter  of  the  work  being  bored.  This  practice  is  not 
universally  followed,  but  it  will  be  found  an  advantage. 

FIG.  302.     ADJUST.VBLE  BORING  TOOLHOL.DERS 

Another  point  of  importance  is  the  position  of  the 
tool  in  a  horizontal  or  vertical  plane.  The  turret  does 
not  always  index  exactly  the  same,  and  any  variation 
in  the  index  position  is  mulitiplied  at  the  end  of  a 
long  bar.  If  the  tool  is  placed  in  a  horizontal  plane, 

as  shown  at  K,  the  diameter  of  the  hole  L  will  the- 
oretically be  produced  to  a  size  corresponding  with  the 

amount  of  fluctuation  in  the  position  of  the  bar.  Errors 
in  indexing  when  the  tool  is  placed  in  this  position 
will  frequently  cause  a  variation  in  the  work  of  from 
0.005  to  0.010  in.  This  point  is  clearly  brought  out 
by  the  diagram  at  M. 

The  end  view  at  N  indicates  the  variations  in  diam- 
eter which  would  be  caused  if  the  tool  were  set  in  a 

horizontal  plane  and  if  the  turret  did  not  index  cor- 
rectly. The  dotted  lines  show  the  size  of  hole  which 

would  be  produced  under  these  conditions.  It  is  much 
better  to  place  the  tools  in  a  vertical  position  as  showTi 
at  O.  When  they  are  so  placed  the  cutter  variation 
caused  by  errors  in  the  indexing  may  be  considerable, 
and  yet  the  diameter  will  be  changed  only  a  small 
amount,  as  indicated  by  the  dotted  lines. 

It  is  often  desirable. to  use  an  adjustable  holder  for 
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m  boring  tool  which  is  required  on  small  work.  The 
principal  use  of  holders  of  this  kind  is  for  automatic 
screw  machine  work,  or  for  any  other  kind  of  work 

M  o 

Fia    »0».      HOLX>lNa    ROUND    OR    SQUARE    BORING    TOOLS 

in  which  a  forged  boring  tool  not  adjustable  in  itself 
is  used.  Several  examples  of  holders  for  this  purpose 
are  shown  in  Fig.  302.  The  example  at  A  shows  a 
forged  tool  B  held  by  means  of  a  setscrew  C  in  a  mov- 

able member  D.  This  member  is  fastened  to  a  holder  E 
which  fits  the  turret  of  the  machine.  The  member  D 
is  pivoted  on  a  shouldered  screw  F,  so  that  it  can  be 
adjusted  to  either  side  of  the  center  line  of  the  turret. 
It  is  fitted  at  G  and  gibbed  at  H.  so  that  there  is  no 
lost  motion. 

In  adjusting  the  tool  B,  the  setscrews  at  K  and  L 
are  operated  to  throw  the  tool  to  one  side  or  the  other 
of  the  center,  as  many  be   required.     The  tool   itself 

M  R 

FIO.  S««.     OTHER  METHODS  OF  HOLDING  TOOLS 

may  be  held  in  a  vertical  or  horizontal  position,  and 
it  is  easily  possible  to  adjust  it  for  varying  diameters 
within  its  capacity.  This  design  is  manufactured  in 
more  or  less  modified  form  by  several  machine  tool 
builders  specializing  in  turret  lathe  work.  It  would  be 
easily  possible  to  use  this  holder  on  the  cross-slide  of 
an  engine  lathe  or  even  in  the  tailstock  by  providing 
a  suitable  bracket  or  a  taper  shank. 

Another  type  of  adjustable  holder  is  shown  at  M. 
It  is  somewhat  out  of  the  ordinary  in  general  design. 
The  shank  N  is  designed  to  fit  the  turret  of  the  machine 
and  is  dovetailed,  as  shovm  in  the  sectional  view.  The 
holder  O  contains  the  tool  P,  which  is  held  by  the 
setscrew  as  indicated.  The  dovetailed  portion  Q  fits 
the  dovetail  in  the  holder,  and  adjustments  are  made 
by  sliding  it  backward  or  forward  along  the  taper. 
When  the  desired  position  has  been  reached  the  screw  R 
is  tightened,  thus  holding  the  tool  firmly.  The  end 
of  the  shank  is  slotted  as  indicated,  in  order  to  provide 
for  the  binding  action. 

Another  type  of  adjustable  boring  toolholder  is  shown 
at  S.  This  device  consists  of  a  holder  T  on  which  is 
mounted  a  member  17,  fitted  to  slide  vertically  on  the 
holder.  The  tool  V  is  held  in  the  usual  manner  by  a 
setscrew,  and  adjustments  are  made  by  sliding  the 
movable  member  up  and  down,  and  then  tightening  the 
screws  at  W  and  X  when  the  desired  position  has  been 
reached.  In  general  it  is  not  necessary  to  provide 
holders  of  this  sort  with  very  much  adjustment  when 
they  are  to  be  used  for  screw  machine  work.  From 
A  to  4  in.  is  usually  sufficient,  although  more  can  b* 
provided  to  suit  special  cases. 

Fastening  Tools  in  Holders 

Tools  for  boring  bars  may  be  either  round  or  square. 
If  made  from  round  stock  they  ordinarily  fit  the  hole 
easily;  while  if  square,  bright,  drawn  stock  is  used, 
they  do  not  generally  fit  closely,  but  are  more  or  less 
loose.  For  a  factory  using  a  comparatively  small  num- 

ber of  boring  bars  in  its  production  work,  the  round 
shape  is  to  be  preferred,  because  it  is  easier  to  make 
a  round  hole  in  a  bar  than  it  is  to  make  one  which  is 

rectangular  or  square.  Square  tools  have  some  ad- 
vantages over  those  of  a  round  section,  but  if  they  are 

to  be  adopted  as  a  standard  a  set  of  broaches  of  various 

sizes  must  be  made  up,  so  that  t'le  holes  can  be  put 
in  the  bars  cleanly  and  without  trouble. 

Tools  are  held  in  boring  bars  in  various  ways,  depend- 
ing upon  the  type  of  cutter,  its  size  and  general  shape. 

The  essential  points  in  holding  are  rigidity  and  con- 
venience of  adjustment.  The  thrust  of  the  cut  is  to 

be  taken  against  the  solid  portion  of  the  bar;  but  in 
actual  practice  convenience  often  requires  the  setscrews 
be  placed  in  such  a  way  that  the  thrust  comes  against 
the  screws  themselves. 

In  Fig.  303  is  shown  a  sectional  view  of  a  boring 
bar  at  A.  The  tool  B  is  so  placed  in  the  bar  that  the 

cutting  edge  is  in  line  with  the  center  of  the  bar.  The 

tool  is  held  in  place  by  two  setscrews,  shown  at  C.  The 
thrust  of  the  cut  is  in  the  direction  indicated  by  the 

arrows,  but  if  this  bar  were  to  be  used  on  turret  lathe 

work,  the  screws  placed  as  shown  would  be  at  the  reai 

of  the  machine,  and  the  operator  would  not  find  it  con- 
venient to  adjust  them  without  going  around  behind 

the  machine.  In  the  example  D  the  setscrews  take 

the  thrust  of  the  cut,  but  if  they  are  substantially  made 

there  will  be  no  difficulty  in  this  re.spect  and  the  oper- 
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ator  will  find  it  much  more  convenient  to  make  adjust- 
ments. 

Incidentally,  it  may  be  stated  that  small  setscrews 
with  slotted  heads  should  not  be  used  for  holding  the 

cutter,  because  it  is  difficult  to  set  them  up  tight  enough 
to  hold  it,  and  also  because  the  slots  are  apt  to  be  broken 

or  mutilated  by  long  use.  A  hollow-head  setscrew  will 
be  found  an  advantage  in  holding  cutters  and  boring 
bars.  If  there  is  plenty  of  room,  it  is  not  objectionable 

to  use  a  square-head  setscrew.  In  the  example  shown 
at  E,  the  tool  F  is  held  by  a  single  screw  G,  but  this 
method  should  be  avoided  and  two  screws  used  whenever 

possible.  In  the  example  H  a  square-head  setscrew  K 
is  used.  The  bar  is  cut  away  at  L,  so  that  the  setscrew 
will  not  project  beyond  the  outside  diameter  of  the  bar. 

A  cutter  which  is  placed  close  to  the  end  of  a  boring 
bar  may  often  be  held  as  shown  at  M,  when  the  bar 
is  not  piloted.  The  setscrew  N  is  placed  in  the  end 
of  the  bar  as  indicated.  If  the  size  will  permit,  it  is 
better  to  use  two  screws.  Many  cases  are  found  when 
the  cutter  must  project  beyond  the  end  of  the  bar  itself. 
An  example  of  this  kind  is  shown  at  0,  in  which  the 
tool  P  projects  slightly.  The  method  of  holding  in  this 
case  is  by  means  of  a  setscrew  Q,  although  here  also 
two  screws  would  undoubtedly  be  an  advantage. 

In  holding  tools  in  small  bars  or  when  space  is  lim- 
ited, other  means  must  be  provided.  Several  examples 

of  this  kind  are  shown  in  Fig.  304.  One  of  the  best 
known  of  these  methods  is  shown  at  A,  in  which  the 
tool  B  is  held  in  place  by  a  straight  pin  C,  one  side  of 
which  has  been  milled  to  a  taper.  The  tool  is  flatted 
at  D,  and  the  pin  driven  firmly  into  place  against  this 
flat.  This  method  is  used  to  a  great  extent  in  holding 
many  kinds  of  cutters.  The  principal  objection  to  its 
use  is  the  difficulty  of  adjustment. 

The  method  shown  at  E  is  very  objectionable.  Here 
the  tool  F  is  held  in  place  by  means  of  a  wedge  G.  It 
is  practically  impossible  to  set  a  tool  of  this  kind  to  a 

given  diameter  and  hold  it  firmly,  because  the  wedge  G 
when  set  up  always  carries  the  cutter  with  it  slightly, 
thus  changing  the  setting.  Another  method  employing 
the  wedge  principle  is  shown  at  H.  In  this  case  the 

tool  K  is  clamped  by  means  of  the  steel  rod  L,  which 
is  acted  upon  by  the  wedge  M.  There  are  certain  cases 

where  some  arrangement  of  this  sort  may  be  found 
necessary. 

Another  method  of  holding  a  rectangular  tool  is 
shown  at  JV.  The  tool  0  is  close  to  the  end  of  the  bar 

and  is  of  rectangular  shape,  as  shown.  The  bar  is 
slotted  at  P,  and  the  screw  Q  is  used  as  a  pinch  binder 

to  draw  the  sides  of  the  bar  together,  thus  holding 
the  tool  securely.  This  arrangement  may  also  be  found 
very  convenient  at  times.  It  is  advisable  to  make  the 

hole  X  of  fairly  large  size  in  order  to  help  the  spring 
action. 

In  the  example  R  the  tool  S  is  held  so  that  it  projects 
a  trifle  beyond  the  end  of  the  bar.  The  tool  is  shaped 
so  that  it  has  a  slight  angle  at  T  which  fits  a  corre- 

sponding slot  across  the  bar.     As  in  the  preceding  case, 
the  bar  is  slotted  to  allow  for  a  pinch-binder  screw 
at  U.     The  advantage  of  this  type  is  that  the  tool  can      i 
be  securely  held  either  straight  or  at  an  angle,  and 
also  so  that  the  cutting  edge  is  at  the  end  of  the  bar. 

Specifications  for  Brass  and  Bronze  Gears 
The  American  Gear  Manufacturers  Association 

recommends  the  following  specifications  for  brass 
and  bronze  gears: 

For  spur  and  bevel  gears,  hard  cast  bronze,  S.  A.  E.  No. 
62  of  the  well  known  88-10-2  mixture  to  the  following  limits: 

Copper      86  to  89  per  cent 
Tin     9  to  11  per  cent 
Zinc   1  to  3  per  cent 
Lead,  max   0.20  per  cent 
Iron,  max   0.06  per  cent 
Good  castings  made  from  this  bronze  should  give  the  fol- 

lowing minimum  physical  characteristics: 
Ultimate  strength   30,000  lb.  per  square  inch 
Yield  point   15,000  lb.  per  square  inch 
Elongation  in  2  in   14  per  cent 

For  bronze  worm  gears,  two  alternative  analyses  of  phos- 
phor bronze,  both  S.  A.  E.  specifications,  Nos.  65  and  63, 

are  recommended. 

S.  A.  E.  No.  65,  Called  Phosphor  Gear  Bronze 

Copper      88  to  90  per  cent 
Tin   10  to  12  per  cent 
Phos      1  to    3  per  cent 
Lead,  zinc  and  other  impurities,  max   5  per  cent 
Good  castings  made  of  this  alloy  should  give  the  following 

minimum  characteristics: 

Ultimate  strength   35,000  lb.  per  square  inch 
Yield    point      20,000  lb.  per  square  inch 
Elongation  in  2  in   10  per  cent 

S.  A.  E.  No.  63,  Called  Leaded  Gun  Metal 

Copper      86  to  89  per  cent 
Tin        9  to  11  per  cent 
Lead        1  to  2.5  per  cent 
Phos.,  max   0.25  per  cent 
Zinc  and  impurities,  max   0.50  per  cent 
The  following  minimum  physical  characteristics  may  be 

expected  from  good  castings : 
Ultimate  strength   30,000  lb.  per  square  inch 
Yield    point   12,000  lb.  per  square  inch 
Elongation  in  2  in   10  per  cent 
For  bronze  bushings  the  recommended  practice  is  S.  A.  E. 

No.  64,  a  strong  phosphor  bronze  with  excellent  anti-friction 
qualities,  and  capable  of  sustaining  heavy  loads  and  severe 
usage.    The  composition  is  as  follows: 

Copper      78.5    to  81.5  per  cent 
Tin         9.0    to  11.0  per  cent 
Lead        9.0    to  11.0  per  cent 
Phos     0.05  to  0.25  per  cent 
Zinc,  max   0.75  per  cent 
Other  impurities,  max   0.25  per  cent 
Good   castings   of  this   alloy   should   give   the  following 

minimum  physical  characteristics: 
Ultimate  strength   25,000  lb.  per  square  inch 
Yield  point     12,000  lb.  per  square  inch 
Elongation  in  2  in   8  per  cent 



AMERICAN     MACHINIST Vol.  56,  No.  2 

Making  a  Casehardened  Crankshaft 
Some  Details  of  a  Method  of  Heat-Treating  Both  Main  and  Crankpin  Bearings 

To  Give  Them  an  Extremely  Long  Life 
SPECIAL  CORRESPONDENCE 

THE  Franklin  Motor  Car  Co.  has,  after  long  tests, 
made  a  departure  in  crankshaft  practice  being,  so 
far  as  the  writer  knows,  the  only  builder  of  pas- 

senger cars  to  caseharden  or  carburize  the  crank.shaft. 

The  object,  of  course,  is  to  secure  a  harder  and  better 
wearing  surface  for  the  main  and  crankpin  bearings. 

to  exclude  gases  and  keep  them  airtight.  The  boxes 
are  then  handled  by  the  truck  shown  in  Fig.  3,  which 
places  them  in  the  furnace  where  they  remain  for  24 
hours  at  a  temperature  of  from  1,600  to  1,700  deg.  F. 

The  pots  last  about  450  hours. 
After  removal,  the  crankshaft  is  allowed  to  cool  in 

FIG.  1.     PACKING  FOR  CARBURIZING.     FIG.  2.     SEALING  THE  LID 

Tests  show  the  wear  to  be  reduced  from  one-third  to 
one-sixth  the  amount  found  in  the  usual  crankshaft. 
This  means  putting  off  the  taking  up  of  bearings,  with 
its  attendant  expen.se,  for  a  much  longer  period. 

The  shafts  are  rough  and  finish  turned,  leaving  mate- 
rial for  two  grinding  operations.  The  parts  to  be  left 

soft,  which  means  all  but  the  bearings  themselves,  are 

copper  plated  before  the  crankshaft  is  packed  for  car- 
burizing.  The  bearings  are  wound  with  tape  to  prevent 
being  plated. 

The  crankshafts  are  very  carefully  packed  in  car- 
burizing  material  in  the  boxes  shown  in  Fig.  1  and  the 

covers  "luted"  or  sealed  in  place  with  fireclay.  Fig.  2, 

the  box  and  is  then  reheated  to  1,450  deg.  F.,  and  when 
removed  from  the  furnace  it  is  placed  in  the  die  or 

"straight  jacket"  shown  in  Fig.  4.  This  keeps  the  shaft 
rigidly  in  line  during  the  quenching  process  and  pre- 

vents the  springing  and  distortion  which  is  so  apt  to 
occur  in  a  piece  of  this  shape. 

Then  come  two  grinding  operations  to  finish  the  shaft 
to  size  (with  a  straightening  process  in  between),  after 
which  it  is  balanced,  both  on  static  and  dynamic  ma- 

chines and  with  the  fan  and  parts  attached. 
The  casehardened  shaft  presents  new  problems  and 

means,  above  all  things,  extreme  care  in  all  the  proc- 
esses. 

nC.  3.     thUCKI.N'O  INTO  FURNACE.     FIG.  4.     f  UKVliNTlNG  WARPING  IN  QLE.NCHING 
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Machine  Tool  Industry  May  Utilize 
Its  Idle  Equipment 

Wartime  Expansion  Makes  Industry  Seem  Overbuilt,  but  Readjustment  Will  Bring  Demand 
for  More  and  Better  Machine  Tools  to  Lower  Production  Costs 

By  frank  a.  SCOTT 
Vice-president  the  Warner  &  Swasey  Co.,  Cleveland,  Ohio 

DURING  the  year  1921  the  American  mach
ine 

tool  industi-y,  in  common  with  other  metal- 
working  industries,  has  experienced  a  constantly 

diminishing  volume  of  business,  with  curtailment  of 

production,  decreases  in  the  number  of  employees,  re- 
duction of  wages,  limitation  of  advertising  and  sales 

expense,  and  all  the  phenomena  that  accompany  a 
period  of  depression.  It  is  probable  that  the  industry 
as  a  whole  operated  throughout  the  year  at  less  than 
20  per  cent  of  its  productive  capacity.  It  is  equally 
probable  that  the  reductions  in  wages  and  salaries  in 
machine-tool  organizations  averaged  30  per  cent.  The 
close  of  the  year  finds  machine-tool  manufacturers  with 
large  stocks  of  finished  machines ;  a  somewhat  improved 
market,  as  compared  with  the  middle  of  the  year,  but 
with  a  demand  for  their  product  still  too  small  to 
justify  continued  operation  even  on  a  greatly  reduced 
basis. 

Most  of  the  American  machine-tool  companies  will 
show  a  loss  for  the  year  1921.  The  financial  condition 
of  these  companies  has  been  unfavorably  affected  by 
the  small  volume  of  business  and  by  the  necessity  for 
paying  during  1921  income  tax  and  excess  profits  tax 
on  the  business  of  1920.  Therefore,  there  has  been  a 
heavy  increase  in  bank  indebtedness  throughout  the 
industry  during  the  year.  Some  concerns  have  already 
met  the  situation  by  additional  financing  in  the  form 

of  bond  issues  or  preferred  stock  isues,  thereby  reliev- 
ing bank  indebtedness  and  acquiring  additional  working 

capital  to  meet  the  cost  of  carrying  organizations  and 
stocks. 

Prices  Drop  25  Per  Cenv 

The  price  trend  has  been  steadily  dovsmward.  and, 
although  definite  data  are  not  yet  available,  the  average 
reduction  will  doubtless  be  shown  to  have  been  around 
25  per  cent.  This  reduction  is  based  on  the  probabilities 
of  lessening  costs,  rather  than  on  any  cost  represented 

in  present  stocks.  It  is  probable  that  the  price  reces- 
sion is  now  about  complete,  with  only  readjustments 

between  different  kinds  of  machines  to  bring  the  indus- 
try into  balance.  It  is  anticipated  by  manufacturers 

that  reduced  costs  of  materials,  together  with  wage 

reductions  which  have  already  taken  place  and  organi- 
zation readjustments  will  offset  the  lowering  in  price. 

It  is  probable  that  the  industry  has  now  experienced 
most  of  the  grief  which  will  fall  to  its  share  during  the 
period  of  readjustment  and  recession.  The  majority 
of  the  people  in  the  industry  are  undoubtedly  looking 
forward  to  improved  conditions  during  the  year  1922. 
In  all  likelihood  the  improvement  during  1922  will 
result  partly  from  substantial  economies,  which  have 
now  been  enforced,  and  from  temporary  utilization  of 
excess  plant  capacity  to  produce  articles  not  manufac- 

(Reprinted  from  N.   T.  Evening  Post  of  Dec.   31,  1921.     Copy- 
riehf   by  N.    Y.   Evrniny  Post,  Inc.) 

tured  by  machine-tool  builders  under  ordinary  economic 
conditions.  There  is  already  considerable  evidence  of 
this  tendency. 

The  American  machine-tool  industry,  prior  to  the  war, 
led  the  world  in  every  department;  that  is  to  say  in 

design,  workmanship,  efficiency,  and  volume  of  produc- 
tion. The  World  War  was  a  great  stimulus  to  the  indus- 

try in  at  least  four  of  the  countries  affected;  namely, 

the  United  States,  Great  Britain,  France,  and  Gei-many. 
Whether  this  period  brought  such  pressure  in  England 
and  Germany,  as  to  produce  new  and  better  designs 
than  those  developed  in  the  United  States,  still  remains 

problematical.  The  chances  are,  that  whatever  advan- 
tage may  have  been  secured  by  any  foreign  nation 

during  the  war  will  be  regained  by  the  United  States 
during  the  present  depression,  for  normally  it  is  in  such 
periods  of  quiet  that  the  industry  does  its  best  work 

in  producing  new  designs  of  high  efficiency. ' 
It  was  natural  that  the  period  of  the  war  should  wit- 

ness unprecedented  extension  of  facilities  by  machine- 

tool  manufacturers  already  in  existence,  and  an  equa'l'' 
unprecedented  development  of  new  concerns,  attracted 
to  the  field  by  the  prospect  of  business  easily  attain- 

able and  enticingly  profitable.  All  of  the  machine-tool 
manufacturers  in  the  world,  in  the  middle  of  the  year 
1918,  were  unable  to  meet  the  demand  for  the  production 
of  weapons  and  facilities  of  war. 

Immediately  following  the  armistice  there  was  little 
recession  in  this  demand;  but,  on  the  contrary,  the 
needs  of  the  metal-working  industries,  endeavoring  to 

resume  their  respective  places  as  producers  of  "peace 
time"  instead  of  "war  time"  products,  continued  the 
unprecedented  demand  upon  the  machine-tool  manu- 

facturer. By  May,  1920,  it  was  evident  that  this  demand 
had  been  satisfied,  and  by  September,  1920,  the  machine- 
tool  industry  was  entering  upon  such  a  period  of  depres- 

sion as  had  never  theretofore  been  experienced.  From 
the  pinnacle  of  its  greatest  success  and  prosperity  it 
descended  during  1921  to  the  lowest  level,  contrasting 
its  present  productive  power  with  the  existing  demand, 
that  has  been  known  since  the  making  of  machine  tools 
grew  large  enough  in  volume  to  be  called  an  industry. 

The  older  and  better  established  concerns  realize  that 

they  have  nothing  to  fear  from  the  present  discourag- 
ing period  and  are  even  now  confidently  predicting  the 

outcome.  The  products  of  these  manufacturers  are 
known  to  metal  workers  in  every  land  and  enjoy  world- 

wide distribution.  Their  designs  represent  the  intel- 
ligent development  of  years  of  experience,  and  their 

plants,  for  the  most  part,  have  been  developed  from  year 
to  year  from  the  earnings  of  the  business.  Their  organi- 

zations are  seasoned  by  years  of  training  in  every 
department  through  designing,  workmanship,  produc- 

tion, sales,  and  administration.  On  the  other  hand,  the 
newcomers  in  the  field,  with  trade  names  unknown  to 
the  general  buyer,  with  products  designed  during  the 
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war  pressure  and  unseasoned  by  years  of  experience  and 
correction,  with  profits,  wherever  made  during  the  war, 
largely  withdrawn  from  the  business  to  meet  war  time 
taxes,  face  a  discouraging:  future;  and  that  many  of 
them  must  go  the  way  of  other  short-lived  war  time 
industries  can  be  assumed. 

The  tendency,  however,  to  reason  in  the  machine-tool 

industr>',  that  1913-1914  represents  a  normal  period, 
and  that  the  present  depression  is  merely  "return  to 
the  normal,"  is  as  baseless  as  it  is  in  every  other  field 
of  thought  and  industry-.  There  is  no  more  possibility 
of  this  industry  returning  to  a  "before  the  war  condi- 

tion" than  there  is  of  the  nations  in  general  returning 
to  such  condition.  The  relationships,  the  needs,  and  the 
demands  of  mankind  have  been  so  changed  that  we  face 

in  everj'  industry,  and  especially  in  the  machine-tool 
industr>',  a  future  to  which  past  experience  is  not  the 
key.  The  future  of  the  machine-tool  industry  must 
be  based  upon  the  tremendous  development  in  metal 
production  and  metal  working  in  every  country  which 
has  industrial  facilities.  For  example,  the  new  blast 
furnaces  now  being  erected  in  India  will  give  a  pig-iron 
production  which  will  double  the  pre-war  production. 
Similar  developments  in  Japan  and  China,  the  increased 
tonnage  which  will  come  from  Belgium,  the  increased 
tonnage  in  the  United  States,  England,  and  France,  in 
pig-iron  and  other  metals,  all  indicate  the  need  of  a 
much  greater  machine-tool  volume  than  the  world  pos- 

sessed prior  to  the  war.  We  are  in  the  midst  of  a 
metal  age,  and  all  the  metals  known  to  man  might  be 
mined  and  smelted,  but  they  could  not  be  worked  and 
made  available  for  the  uses  of  civilized  man  except  by 
the  inter\ention  of  the  machine  tool.  Even  beyond  this, 
the  one  great  lesson  which  metal  industries  learned 
during  the  war  was  the  efficiency  and  profitableness 
of  quantity  production  and,  if  possible,  automatic 
processes.  This  knowledge  will  create  a  world-wide  de- 

mand for  efficient  machine  tools  such  as  even  the  dreamer 
in  the  industry  dare  not  now  put  into  words. 

The  United  States  is  the  greatest  machine  tool  market 
in  the  world,  and  the  automotive  industry  of  the  United 
States  has  been  the  greatest  machine-tool  customer  the 
industry  has  ever  had.  Roughly  speaking,  it  would  have 
been  possible  prior  to  the  war  to  approximate  the 
machine-tool  demand  in  any  country  by  observing  the 
pig-iron  production  of  that  country.  A  chart  of  the  pig- 
iron  production  has  for  many  years  been  a  fairly  accu- 

rate gage  of  machine-tool  production.  The  value  of 
this  gage  of  the  industry  has  temporarily  been  destroyed 
by  the  maladjustments  caused  by  radical  and  sudden 
changes  in  the  quantity,  uses,  and  forms  of  metal 
products  needed  to  supply  the  demands  of  war. 

The  American  machine-tool  manufacturers,  thus  enjoy- 
ing the  greatest  market  right  at  their  own  doors,  were 

naturally  the  first  to  develop  quantity  production  of 
machine  tools;  and  in  all  machine-tool  producing  coun- 

tries except  England  the  tools  manufactured  were 
mostly  copies  of  American  designs  and  wherever  the 
volume  was  sufficient  to  justify  quantity  production 
were  manufactured  under  American  methods. 

In  addition  to  supplying  its  own  market,  the  Amer- 
ican industry  had  developed  a  gratifying  volume  of 

foreign  trade,  as  is  shown  by  the  following  figures: 
EXPORTS  IMMEDIATELY   HRECEDINO  THE  WAR 

IM*       »8.600.000 
m*      :      9.800.000 
itlt       16,000.000 

(Koto:  ClUMttcd  III  for*-lKTi  nnd  clomi-xtU  commerce  rcporU  a8 
lattbca,"  "oth^r  m»<-(iln»-  tooln,"  "xtuirix-nlnK  and  grinding  ma- 
obllH*.    and  "ottrn-  metal  working  machlnen.''^) 

COMPARISON  WITH  LARGEST  COMPETING   NATIONS Great  Britain 

1»<»9      »8,700,000  1913      $4,900,000 

Germany 

"10      $12,328,000  1913      »19,500,000 United  States 

1S«9      $3,600,000  1913      $16,000,000 
The  ascendancy  which  this  shows  for  American 

machine-tool  export.s  over  the  nearest  competitors  is 
accounted  for  by  the  superior  American  design  fostered 
by  our  intensive  mass  production  methods,  by  quantity 
production  of  the  tools  themselves,  and  by  superior 
American  workmanship.  These  same  factors,  by  which 
we  were  able  to  defeat  our  machine-tool  export  com- 

petitors, are  not  only  still  in  operation  but  have  advanced 
many  fold  during  the  war  period.  They  will  therefore 
continue  to  operate  to  our  advantage  in  the  future,  but 
in  a  lessening  degree. 

GROWTH  OF  MACHINE  TOOL  EXPORTS  IN  THE 
YEARS  1914  TO  1920 

}l}i        $11,000,000 1915      28.000,000 
i»16         61  .OOO.OOO 
1917           85.000,000 
1918          ,'-.8,000,000 
i?i;     r.8,000,000 1920           44,000,000 

During  the  year  1921  the  export  of  machine  tools 
showed  a  recession  greater  than  the  domestic  business. 
This  was  in  part  due  to  the  flood  of  second-hand  tools 
in  foreign  markets  released  from  war  production,  to 
credit  maladjustments,  to  exchange  conditions,  and  to 
German  competition  which  was  especially  evident  in 
Scandinavia,  Belgium,  and  the  north  of  France.  Also, 
it  must  be  remembered  that  Russia,  which  at  one  time 
was  one  of  the  best  customers  for  machine  tools  of 
both  Germany  and  Great  Britain,  has  been  entirely 
out  of  the  market  since  the  war.  German  competition 
throughout  Europe  will  be  especially  effective  until 
German  economic  conditions  are  settled  and  she  is 
brought  into  real  competition  in  the  cost  of  her  raw 
materials  and  production  with  the  rest  of  the  world. 

Credit  Conditions 

The  year  1921  was  unusually  hazardous  in  all  lines 
of  industry.  In  the  machine-tool  industry  this  condi- 

tion was  reflected  in  a  high  percentage  of  undesirable 
accounts.  A  fair  proportion  of  sales  consisted  of  regu- 

lar business  with  excellent  credit  risks,  but  the  necessity 
for  securing  all  available  orders  in  the  face  of  the 
second-hand  machinery  market  and  unrestricted  com- 

petition forced  acceptance  of  the  most  hazardous  credits 
of  the  last  ten  years. 

Further,  a  substantial  portion  of  the  machine-tool 
sales  of  1921  was  made  to  new  firms  for  the  manufacture 
of  new  products,  and,  of  course,  general  conditions  have 
made  this  class  of  business  exceptionally  risky. 

In  spite  of  these  factors  the  losses  in  the  machine- 
tool  industry  during  1921  have  been  less  than  in  allied 
lines.  The  explanation  of  this  may  be,  first,  that  the 

purchase  of  new  equipment  is  usually  carefully  con- 
sidered, with  a  resulting  provision  for  payment;  second, 

the  nature  of  the  product  makes  it  possible  to  sell 
hazardous  risks  under  some  form  of  retained  title 
contract,  so  that  the  seller  is  secure  until  full  payment 

is  made.  The  product,  of  course,  is  one  which  depre- 
ciates slowly,  and  therefore  with  the  proper  technical 

safeguards  to  title  there  is  little  danger  of  loss  even 
from  sales  to  accounts  that  are  known  to  be  hazardous. 

It  is  obvious  that  machine-tool  manufacture  takes  its 
place  among  fundamental  industries  essential  to  modern 
civilization.    Equally  obvious  are  the  great  and  continu- 
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ing  contributions  made  by  the  machine-tool  designers 
and  manufacturers  to  American  industrial  prosperity 
and  advancement.  Better  machine  tools  have  made 

possible  quantity  production  and  less  cost  in  American 
metal  industries,  and  low  cost  has  meant  a  wider  market 
for  the  product;  therefore,  we  have  in  the  United  States 
such  striking  examples  as  our  automotive  industry,  our 
electrical  industry,  our  plumbing  supply  and  house- 
equipment  industries,  our  textile  industry,  our  shoe- 
manufacturing  industry,  and  our  great  transportation 
systems,  with  many  others  which  serve  the  public 
cheaply  and  almost  universally  because  of  the  efficiency 
of  the  machine  tools  placed  at  their  command.  Their 
service  to  the  people  has  been  increased  and  their 
charges  for  the  service  decreased  in  proportion  to  the 

improved  facilities  supplied  to  them  by  the  machine- 
tool  industry. 

Outlook  for  the  Future 

In  the  new  industrial  era  before  us  competition  will 
again  be  the  ruling  force.  The  industries  best  served 
by  the  machine-tool  designers  and  manufacturers  will 
enjoy  the  advantage.  Machine  tools  of  even  five  years 
ago  cannot  compare  with  the  machines  and  the  expert 
application  of  their  possible  service  worked  out  by  the 
engineering  science  of  today.  What  of  the  manufac- 

turers who  are  going  to  try  to  compete  with  machine 
tools  ten,  fifteen,  or  even  twenty  years  old?  They  must 
re-equip,  and  the  sole  gage  will  be  the  best  machine 
at  any  price,  so  long  as  the  cost  per  piece  of  the  product 
can  thereby  be  reduced.  In  the  end  this  will  mean 
greater  production,  a  cheaper  product,  a  better  product, 
and  therefore  a  wider  distribution  and  greater  markets. 

This,  then,  is  the  answer  to  the  charge  that  there  has 
been  overexpansion  on  the  part  of  the  experienced  and 
efficient  manufacturers  due  to  the  war.  The  expansion 
so  made  will  eventually  be  balanced  by  the  increased 
world  needs  also  due  to  the  war.  These  expanded  facil- 

ities, in  our  country  and  in  every  other  machine-tool 
manufacturing  country,  which  now  constitute  a  consid- 

erable embarrassment,  are  a  temporary  embarrassment 
only,  and,  with  readjusted  world  conditions,  will  prove 
but  a  further  vehicle  for  serving  metal-working  indus- 

tries and  through  them  all  mankind. 

Kinks  for  the  Machine  Shop 
By  R.  McHenry 

The  drawers  of  a  new  tool  case  are  apt  to  stick,  and 
work  stiffly.  An  application  of  soft  grease  along  the 
sides  and  bearing  surfaces  of  the  drawers  will  give  that 
desired  velvet  smoothness  of  movement  at  once. 

It  is  often  necessary  to  round  or  point  the  ends  of 
small  machine  screws,  rivets,  or  headed  pins.  The  usual 
method  of  procedure  is  to  start  at  the  grinding  wheel 
and  end  by  searching  the  floor  for  the  lost  piece.  A 

mor°  satisfactory  way  is  to  hold  the  work  in  a  pin-vise 

with  the  head  back  of  the  jaws,  and  grasp  the  handle 
of  the  pin-vise  in  the  chuck  or  collet  of  the  speed  lathe. 
The  pointing  can  then  be  done  neatly  with  a  file  and 
the  work  will  be  there  after  it  is  done. 

After  planing,  milling,  or  otherwise  machining  a  bar 
of  cold-rolled  steel  on  one  side,  the  bar  will  spring  to 
a  considerable  extent  upon  being  released  from  the 
holding  vise  because  of  the  relieving  of  the  rolling 
strains.  This  may  be  counteracted  to  a  great  degree 
by  first  heating  the  bar  to  a  dull  red  and  allowing  it 
to  cool  in  air. 

Oftentimes  it  is  desirable  to  unwind  small  coil  springs 
and  the  usual  method  of  using  pliers  and  a  hammer  for 
that  purpose  is  unsatisfactory.  By  gripping  one  of 
the  free  ends  of  the  wire  in  a  vise,  inserting  a  rod  of 
suitable  size  through  the  coil  and  pulling  away  from 
the  vise  by  holding  the  protruding  ends  of  the  rod  in 
both  hands  the  wire  will  unwind  smoothly  and,  though 
it  will  not  be  straight,  it  will  be  in  a  condition  to  re- 

wind to  a  different  size. 

When  it  is  not  advisable  to  use  a  dog  on  a  small 
piece  of  finished  work  to  drive  it  upon  centers  in  a 
lathe,  a  piece  of  belt  lacing  may  be  passed  two  or  three 
times  around  the  work,  knotted,  and  the  free  ends  run 
through  opposite  slots  in  the  faceplate  and  tied  together. 
This  takes  up  less  room  than  a  dog  and  does  not  mar 
the  work.  It  will  also  drive  much  more  strongly  than 
would  be  supposed. 

When  clamping  or  strapping  work  on  the  planer 
table  or  elsewhere  and  it  is  necessary  to  rest  the  ends 
of  the  clamps  or  straps  on  a  sloping  surface,  there  is 
a  tendency  to  slip  and  the  work  will  be  held  insecurely. 
If  a  broken  bit  of  old  file  be  placed  under  the  strap^end 
it  will  hold  much  more  securely. 

Cutting  Oil  Grooves 

A  quick  way  of  cutting  smooth  and  straight  oil 
grooves  in  the  bores  of  pulleys,  bushings,  etc.,  is  to 
turn  a  round-pointed  toolbit  flatwise  in  the  boring  tool- 
holder  and  plane  the  groove  by  running  the  lathe  car- 

riage back  and  forth  by  hand;  meanwhile  feeding  the 
tool  to  the  cut  by  means  of  the  cross-slide. 

Small  pulleys  made  from  hardwood  prove  very  effi- 
cient for  emergency  or  experimental  work.  They  should 

be  bored,  reamed  and  turned  with  as  much  care  as  an 
iron  pulley  but,  owing  to  the  nature  of  the  material, 
they  can  be  made  in  a  fraction  of  the  time  that  would 
be  required  to  make  an  iron  one  of  the  same  dimensions. 
With  a  suitable  keyway  cut  in  the  bore  they  will  trans- 

mit a  surprising  amount  of  oower  and  will  last  a  long 
time. 

It  is  sometimes  desirable  to  make  a  "witness"  mark 
on  pieces  of  hardened  steel  when  disassembling  a 
machine  to  assist  in  relocating  them.  An  application 
of  copper  sulphate  solution  will  leave  a  neatly  coppered 
surface  upon  which  a  temr  ̂ -iiy  mark  may  be  made 
with  a  scriber. 

t  ̂  
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Ideas  From  Practical  Men 
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Simple  Fixture  for  Hand  Tapping 
By  Gene  Phelps 

The  hand  tapping  fixture  shown  here  was  used  to  tap 
a  hole  in  a  piece  of  work  at  a  right-angle  to  the  base  and 
also  concentric   with   the  hub   diameter.     As   extreme 

accuracy  was  re- 
xiuired,  it  was  neces- 

sary to  design  a 
simple  fixture  which 
would  do  away  with 
possible  errors  often 
resulting  in  hand 

tapping.  The  sleeve 
A  fits  over  the  hub 
of  the  work  at  B  as 
shown.  The  housing 
C  is  assembled  on 
the  tap  shank  D  and 
is  held  securely  by 
means  of  a  setscrew 
E.  The  diameter  of 
the  bushing  acts  as 
a  bearing  at  F,  thus 
keeping  the  tap 
from  starting  at  an 
angle.  The  tap  is 
started  into  the  hole 
and  as  it  enters  the 

work  the  compres- 
sion spring  G  exerts 

pressure  on  the 
position  on  the  work.    The 

-    HA.NU  TAPPING    FIXTLHK 

sleeve,  holding  it  in  proper 
general  construction  is  very  simple 

Holding  a  Boring  Bar  in  a  Radial 
Drilling  Machine 
By  F.  R.  Hammond 

Being  employed  in  a  jobbing  shop  where  there  is 
no  boring  mill,  I  have  to  do  occasional  boring  mill 
jobs  on  the  radial  drilling  machine  and  I  have  often 
experienced  trouble  in  keeping  the  bar  in  the  spindle, 
as  the  driving  power  of  the  taper  shank  is  not  sufficient 
to  drive  the  cutter  on  l><rge  diameter  holes.  The  bar 
will  wring  loose  or  the  ta  at  will  be  twisted  off. 

The  accompanying  sketch  »'ill  serve  to  show  the  man- 

9 
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OF  A   RADIAI^ 

ner  in  which  I  overcame  this  difficulty  and  am  now 
able  to  bore  large  holes,  giving  no  thought  to  the  con- 

nection between  bar  and  spindle. 
I  first  cut  out  a  rectangular  slot  across  the  end  of 

the  spindle,  the  width  of  the  slot  being  equal  to  the 
large  diameter  of  the  taper  hole  and  its  depth  being  i  in. 
At  the  bottom  of  the  slot  two  small  holes  were  drilled 

and  tapped  into  the  spindle,  one  on  each  side  of  the 
taper  hole  and  parallel  with  the  center  line. 

Now  when  I  turn  up  a  new  bar  I  leave  a  flange,  or 
shoulder,  g-in.  thick  at  the  proper  place  on  the  shank 
and  then  flat  it  off  on  two  sides  in  the  shaper  to  a 
width  equal  to  the  width  of  the  slot  in  the  spindle. 
Holes  in  this  flange  for  small  hexagon  head  capscrews 
complete  the  job. 

When  the  bar  is  set  in  place  in  the  spindle  the 
flange  enters  and  fills  the  slot  but  does  not  quite  bot- 

tom, the  shank  stopping  on  the  taper.  The  two  cap- 
screws  draw  the  taper  to  a  firm  seat  and  prevent  it 
from  working  loose  while  the  flange,  bearing  against 
the  sides  of  the  slot,  does  the  driving. 

Increasing  the  Capacity  of  a 
Milling  Machine  Vise 
By  Harry  R.  Holbrook 

Having  occasion  frequently  to  hold  dies  and  other 
work  larger  than  24  in.  wide  in  a  Brown  &  Sharpe 

milling  machine  vise,  I  milled  cross-slots  in  the  top  of 

Ifi 
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the  slide,  as  shown  in  the  illustration,  and  fitted  an 
auxiliary  jaw  with  a  tongue  to  match  the  slot. 

The  steel  jaw  faces  upon  this  vise  project  \  in.  above 
the  surface  of  the  slide,  and  therefore  when  the  face  is 
removed  from  the  .slide  the  fixed  jaw  face  presents  the 
necessary  surface  opposed  to  the  auxiliary  jaw  and 
makes  a  vise  i  in.  deep,  capable  of  holding  work  up 
to  6A  in.  upon  the  top  of  the  slide. 

The  first  slot  should  be  so  spaced  that  the  vise  will 
hold  work  down  to  the  original  capacity,  while  the  other 
slot  should  be  at  the  farthest  limit. 
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A  Safety  Screwdriver  for  Use  Around 
the  Screw  Machine 

By  H.  Moore 

Many  of  the  toolholders  and  shanks  commonly  used 
in  connection  with  the  screw  machine  are  fitted  with 
headless  setscrews  for  the  purpose  of  securing  the  tool. 
In  using  a  screw- 

driver upon  these 
screws,  it  is  liable 
to  slip  because  of 
the  oil  that  is  al- 

ways   present, 
and,  if  the  shank 
is     held     in     the 
hand  at  the  time, 
injury    to    the 
operator  is  likely 
to  result.    I  have 
made    a    safety 
screwdriver       a  s 
shown  in  the  ac- 
companying 
sketch  that  re- 

duces this  danger 
to  a  minimum. 
The  blade  is  made 
from  round  stock 
drawn  down  to 
the  required 
shape  at  the  end, 
and  a  larger 
round  piece  is 
fitted  to  slide 
upon  it.  In  one 
end  of  this  larger 
piece,  or  collar,  is 
a  deep  V-groove 
that  spans  the 
round  holder  in 
which   is  the   screw 

to 
SAFETY  SCREWDRIVER 

be   loosened.      A   small    spring 
plunger,  fitted  as  shown  in  the  sketch,  provides  suffi- 

cient pressure  to  keep  the  collar  from  falling  off  yet 
allows  it  to  be  moved  along  the  round  part  of  the  screw- 

driver blade  readily. 
To  use  the  device,  the  toolholder  is  held  in  the  hollow 

of  the  left  hand,  the  thumb  and  fingers  pressing  the 
V-groove  against  the  holder.  This  centers  the  screw- 

driver and  when  the  slot  is  once  found  there  is  no 
opportunity  for  the  blade  to  slip  out. 

How  to  Rivet  Properly 
By  Fred  C.  Bryant 

Few   machinists   know   the   quickest   way  to   rivet   a 
shaft  neatly   into  a  solid  body,  or   a   punch   into   it's 
holder,  without  causing  injury  to  the  center  hole,  so  I 

KIVKTIXG  A  SHA.VK  WITHOUT-DAMAGING  THE  CENTER 

have  prepared  this  sketch  and  description  for  their 
benefit.  A  represents  a  shaft  to  be  riveted  into  the 
solid  body  B.  The  shaft  should  be  turned  about  ,h  in. 
longer  than  the  thickness  of  the  piece  into  which  it  is 
to  be  riveted  and  should  be  slightly  undercut  from  the 
center  hole  to  within  about  li  in.  of  the  outer  edge, 
depending  on  the  size  of  the  stock.  B  is  then  placed  over 
A  and  the  resultant  edge  C  peened  over. 

Quick  Method  of  Refinishing  the  Measuring 
Surfaces  of  Micrometers 
By  Charles  Rejmschissel 

A    quick   way   to    true    the    measuring   surfaces    of 
micrometer  anvils  and  spindles  is  shown  in  the  accom- 

panying sketch. 
A  bushing  of  cast  iron  is  bored  to  a  neat  fit  on  the 

spindle,  and  faced  accurately  square  with  it.  Three 
round  laps  about  i  in.  in  diameter  are  made  of  cast  iron 
or  very  soft  steel.  The  first  of 
these  laps  may  be  of  any  con- 

venient thickness,  with  the 
others  varying  by  increments  of 
0.008  in.  These  laps  should  be 
charged,  on  one  side  only,  with 
diamond  dust. 

With  the  spindle  removed 
from  the  instrument  and  in- 

serted in  the  bushing,  the  com- 
bined surfaces  may  be  lapped  on 

any  convenient  lapping  plate. 
Returning  the  spindle  to  place 
and  again  putting  the  bushing 
upon  it,  the  anvil  may  be  lapped 
by  means  of  the  small  circular 
laps,  the  necessary  lapping  pres- 

sure being  applied  by  the  mi- 
crometer screw. 

The  uncharged  sides  of  the 

laps  are  in  this  operation  turned  towards  the  bushing, 
and  the  comparatively  large  surface  of  the  latter  in- 

sures that  the  anvil  will  be  lapped  parallel  to  the  already 
corrected  surface  of  the  spindle. 

By  using  the  three  laps  successively,  the  anvil  is 
lapped  in  three  positions  of  the  spindle  approximately 
120  deg.  apart. 

Center  Drill  Used  for  Spotting 
By  Gus  Haessler 

On  page  565,  Vol.  55,  of  American  Machinist,  G.  G. 
Little  describes  the  use  of  a  combined  center  drill  and 
countersink  as  an  end  mill. 

A  combined  center  drill  and  countersink  can  also  be 
used  to  advantage  in  spotting  work.  If  an  ordinary 
twist  drill  is  used  for  spotting,  an  irregular  outline  is 
often  produced  on  the  surface  of  the  work,  rendering 
a  scribed  guide  circle  useless.  By  using  a  combined 
center  drill  and  countersink,  the  countersink  will  make 
a  round  spot  and  the  concentric  relation  between  the 
spot  and  the  guide  circle  can  easily  be  seen.  If  the 
spot  should  be  eccentric  with  the  guide  circle  the  woi-k 
can  be  pressed  to  one  side  as  the  drill  is  fed  down,  so 
as  to  have  the  countersink  cut  more  on  one  side  or  the 
other  and  by  careful  manipulation  the  spot  can  be 
brought  concentric  with  the  guide  circle. 

In  laying  out  guide  circles  we  found  that  with  one 
point  of  the  dividers  located  at  the  intersection  of  the 

REFINISHING    MEAS- 
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layout  lines,  the  work  can  be  sufficiently  indented  to 
form  a  center  for  scribing  a  circle  by  pressing  down 
on  the  dividers.  The  dividers  should,  of  course,  have 

sharp  points.  • 

A  Shop  Man's  Method  of  Figuring 
Change  Gears 
By  J.  Ckommell 

Thore  are  many  ways  to  figure  the  change  gears 

required  to  cut  a  given  thread  on  a  lathe.  Some  are 
absurdly  technical  and  confusing,  necessitating  the  use 

of  both  sides  of  a  slate  on  "hich  to  make  the  calcula- 
tions, while  others  are  simple  and  easy. 

One  of  the  best  ways  that  I  know — one  that  is  most 
commonly  used  by  practical  men  and  is  the  basis  of 

all  of  them — is  to  express  the  required  lead  as  a  frac- 

tion and  multiply  the  numerator  or  divide  the  denom- 
inator by  the  number  that  represents  the  lead  of  the 

leadscrew. 

The  first  problem  that  I  will  cite  is  a  simple  one,  the 

gears  for  which  will  be  found  on  any  index  plate,  and 

the  plate  may  be  referred  to  as  proof  that  the  method 
is  correct. 

Problem  1.  We  wish  to  cut  sixty  threads  in  4  in. 

The  fraction  expressing  this  lead  is  4/60  (which  is  the 

lead  of  one  thread,  or  the  distance  a  nut  would  advance 

upon  it  in  one  turn)  and  the  lead  of  the  lathe  is  5. 

Multiplying  4  by  5  gives  us  20/60.  the  correct  gears 
to  use.  Dividing  60  by  5  would  give  us  4/12,  which 

is  the  proportion  of  the  gears.  We  could  reduce  this 
still  further  to  1/3,  indicating  that  we  may  use  any 

pair  of  gears  one  of  which  is  three  times  larger  than 
the  other. 

Problem  2.  Required  twenty-seven  threads  in  5  in. 
The  fraction  in  this  case  is  5/27  which  multiplied  by  5 
is  25/27,  the  proportion  of  the  gears. 

Problem  3.  Required,  ten  threads  in  7  in.  As  this 
is  heavier  work  we  will  assume  that  the  lead  of  the 
lathe  is  2.  The  lead  of  the  thread  to  be  cut  is  7/10, 
which  multipled  by  2  is  14/10.  We  will  not  have  gears 
with  .so  few  teeth  so  we  multiply  both  terms  by  the 
same  number,  thereby  keeping  the  same  proportion, 
until  we  find  a  pair  that  is  available;  thus  14/10  x  2  la 
28^20:  X  3  is  42/30;  x  4  is  56/40. 

If  we  reduce  the  fraction  of  the  above  problem  to  7/5, 
its  lowest  terms,  we  will  have  another  range  of  num- 

bers from  which  to  select  gears,  thus  7/5  x  5  is  35/25 ; 

x  7  is  49  '35. 
Problem  4.  Let  us  reverse  our  requirements  as  above 

and  cut  a  thread  of  seven  turns  in  10  in.  The  lead  is 
now  10  7.  which  multiplied  by  2  is  20/7.  the  proportion 
of  the  gears.  The  actual  gears  in  this  case  will  be 
60/21  or  80/28.  The  larger  gear  always  goes  on  the 
stud  when  the  lead  to  be  cut  is  greater  than  the  lead 
of  the  screw. 

Problem  5.  Four  turns  of  a  thread  are  required 
in  4}  in.  The  fraction  expressing  this  lead  is  4i/4 
or  17/16.  Multiplying  by  2  (the  lead  of  the  lathe),  we 
get  34/16  as  the  proportion.  The  actual  gears  will 
be  68/32,  or  reducing  the  fraction  to  17/8  and  multi- 

plying by  3,  51  ̂ 24. 
All  of  the  al)Ove  problems  are  based  upon  the  assump- 

tion that  the  spindle  and  stud  of  the  lathe  are  evenly 
geared.  If  such  is  not  the  ca.se  we  must  disregard  the 
actual  lead  of  the  screw  and  substitute  in  its  stead  the 
number  representing  the  thread  that  the  lathe  would 
cut  in  one  inch  with  even  gears  on  stud  and  screw. 

Kink  That  Saves  Trouble  in  Putting 
on  Lathe  Chuck 
By  Henry  Knabe 

Most  of  us  have  experienced  trouble  in  putting  a 
heavy  chuck  on  a  lathe  spindle  by  reason  of  small  par- 

ticles of  dirt  or  chips  lodging  in  the  internal  thread, 
making  it  necessary  to  return  the  chuck  to  the  bench 
and  poke  around  for  several  precious  minutes  with  a 
wire  or  thread  cleaner. 

To  abate  this  nuisance  as  far  as  possible  I  have  filed 

A  LITTLE  KINK  THAT  SAVES   MUCH  TROUBLE 

a  shallow  groove,  as  shown  in  the  sketch,  in  the  threads 
of  the  spindle  nose;  leaving  the  advancing  side  of  the 
groove  square  and  sharp,  like  the  threads  of  a  tap. 

Upon  screwing  the  chuck  on  the  spindle  these  sharp 

edges  scrape  out  any  particles  that  may  be  in  the  in- 
ternal thread  and  the  groove  provides  a  place  for  them 

to  get  out  of  the  way. 

Chuck  for  Refinishing  Standard 
Piercing  Punches 
By  Fred  S.  Harger 

The  illustration  shows  a  chuck  which  the  writer  has 
made  for  the  purpose  of  repairing  or  salvaging  the 
standard  sheet-metal  piercing  punches  so  commonly 
used. 

The  device  is  quite  simple  to  make,  consisting  only 

\Dnll hold  fbr ■  s/Junner  nrench 

CHUCK  VCm  nOT.DINO   PIERCING  PUNCHES 

of  a  shank,  tapered  to  fit  the  lathe  spindle  and  threaded 
on  the  outer  end  to  take  a  knurled  sleeve. 

It  is  desirable  to  make  a  rather  fine  pitch  thread  in 

order  to  increase  the  gripping  power;  or,  rather  to 

diminish  the  manual  effort  necessary  to  exert  that 

power.  If  the  facilities  are  available  it  is  advisable  to 
harden   the  sleeve  and   grind  the   internal  parts   to  a 
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79 finish,  because  this  will  increase  the  durability  of  the 
tool.  A  hardened  steel  button  in  the  outer  end  of  the 
shank,  if  ground  true  in  place,  will  also  help  to  increase 
the  life  of  the  tool  and  insure  continued  accuracy  in 
holding  the  punches. 

Handy  Locating  Device  for  the 
Milling  Machine 

By  Frank   M.  Johnson 

The  locating  device  described  here  has  been  found  by 
the  writer  to  be  very  convenient  and  accurate.  It  con- 

sists of  a  short  arbor  A  to  fit  the  milling  machine 

spindle,  having  a  toolmakers'  button  attached  to  the 
outer  end. 

In  use,  the  device  is  placed  in  the  milling  machine 
spindle  and  the  button  B  trued  up  with  an  indicator. 
The  work  is  then  brought  into  position  so  that  a  size 
block  of  the  proper  dimension  will  just  fit  between  the 
button  and  a  parallel  resting  upon  the  top  of  the  work, 
as  indicated  by  the  dimension  C.  If  more  convenient, 
a  micrometer  can  be  used  on  dimension  D. 

The  writer  recently  used  this  device  to  locate  thirty- 

LOCATING    DEVICE    FOR    USE    OX    MILLING    MAt'HIXE 

seven  holes  in  a  piece  approximately  1  x  5  x  14  in., 
the  tolerance  being  plus  or  minus  0.001  in.  in  both 
directions.     All  the  holes  came  well  within  this  limit. 

Lapping  a  Pitted  Journal  to  Make  It  True 
By  Feed.  A.   Clock 

On  a  marine  gasoline  engine  repair  job,  it  was  found 
that  salt  water  had  gotten  into  the  base  and  that  journals 
on  the  crankshaft  throws  were  ru.sted  and  pitted  badly. 
As  it  was  not  practical  to  have  the  shaft  reground,  we 
decided  to  lap  it  and  a  lap  was  made  as  showoi  in  the 
illustration. 

A  cast-iron  bushing  was  bored  out  to  the  exact  diam- 
eter of  the  shaft,  and  was  turned  on  the  outside  so  as 

to  leave  a  wall  'i  in.  thick.  It  was  cut  off  about  1  in. 
shorter  than  the  journal  and  the  inside  corners  rounded 
to  fit  the  fillets  on  the  shaft.  Next  it  was  sawed  length- 

wise so  as  to  leave  two  half  bushings,  the  halves  being 
prick-punched  sc  as  to  insure  their  always  going  to- 

gether in  the  same  relative  position.  A  hose  clamp  wan 
then  fitted  over  the  two  halves  and  fastened  to  one  of 
them  by  means  of  a  round  headed  screw.  Four  equally 
spaced  holes  were  drilled  through  the  clamp  and  the  lap, 
those  in  the  clamp  afterwards  being  reamed  out  with  a 

slightly  larger  drill.  These  holes  were  for  the  purpose  of 
inserting  a  handle,  made  of  i-in.  stock,  for  operating  the 
lap. 

During  the  lapping  process,  the  crankshaft  was  fre- 

ri. 

TRUING  A   JOURNAL   BY   L.\PPING 

quently  turned  part  of  a  revolution  so  as  to  bring  the 
journal  into  different  angular  positions.  As  the  four 
holes  in  the  lap  were  also  consecutively  used  in  this  way, 
all  danger  of  uneven  lapping  was  eliminated. 

The  lapping  material  used  was  ordinary  valve  grind- 
ing paste.  After  lapping  for  a  few  hours,  the  journals 

were  brought  to  a  smooth  bearing  surface. 
The  engine  has  now  been  in  operation  for  seven 

months  and  the  bearings  have  given  no  trouble  whatever. 

Jig  for  Drilling  Crossholes  in  Round  Stock 
By  Gus  Haessler 

On  several  occasions  contributors  have  described 
work  similar  to  that  shown  at  A.  The  jig  outlined 
herewith  differs,  as  far  as  known  to  me,  from  any  here- 

tofore published  and  therefore  may  be  new  to  others. 
The  principal  members  B,  C  and  D  are  made  of  cold 

rolled  steel,  and  are  pack  hardened.  Part  B  is  fastened 
to  C  in  the  usual  way,  while  the  clamping  lever  D  ful- 
crums  on  the  screw  E. 

A  slow  rise  cam  is  formed  on  the  end  of  the  short 
arm  of  the  lever,  the  proper  action  of  which  is  deter- 

mined by  trial  in  assembling. 
In  operating  the  jig,  the  work  is  simply  dropped  into 

the  cage  and  is  checked  by  the  stop  pin,  the  lever  then 
being  pressed  to  the  right.  To  eject  the  work,  the  lever 
is  reversed  and  the  work  drops  out. 

A  SIMPLE   DRILL  JIG  FOR  ROUND   STOCK 
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The  American  Valuation  Plan 
IN  THE  midst  of  the  confusing  welter  of  assertion  and 

denial  from  those  whose  interests  are  aflfected  by  the 
proposed  American  Valuation  Plan,  many  are  turning 
to  the  professional  economists  for  counsel.  This  group 
takes  a  remarkably  united  and  unequivocal  stand  in 
opposition  to  the  measure.  The  grounds  upon  which 
they  take  their  stand  are  roughly  these : 

In  the  first  place,  they  believe  that  the  proposed  plan 
really  means  a  higher  tariff.  They  recognize  that  the 
precise  rates  to  be  imposed  on  the  American  values  are 
the  determining  factor  here,  but  they  are  convinced  that 
those  urging  the  plan  intend  to  see  to  it  that  the  rates 
shall  be  sufficiently  high  to  cover  any  uncertainty  inci- 

dent to  the  establishment  of  the  new  valuation  basis. 

They  suspect  that  at  bottom  the  proposal  resolves  it- 
self into  a  demand  for  a  hidden  and  undetermined 

amount  of  increased  protection. 
The  arguments,  aside  from  this,  do  not  impress  the 

economists.  The  three  which  contain  some  modicum  of 
force  are  that  the  plan  will  meet  the  problem  of  the 

fluctuating  exchanges,  that  it  will  prevent  "dumping'" 
and  that  it  will  put  up  a  more  effective  bar  against  the 
country  with  exceptionally  low  production  costs.  The 
economists  point  out,  however,  that  prices  rise  in  coun- 

tries whose  exchanges  fall  and  that  any  disparity  in  the 

two  movements  is  largely  offset  by  the  internal  disor- 
ganization of  the  productive  forces  in  the  country  whose 

exchanges  are  violently  deranged.  "Dumping,"  they 
believe,  can  best  be  prevented  by  administrative  meas- 

ures applied  when  the  facts  of  a  particular  situation 
demand  them.  The  argument  that  the  present  method 
of  valuation  puts  a  lower  duty,  for  example,  on  cheaply 
produced  Japanese  goods  than  on  more  expensively  pro- 

duced European  goods  of  the  same  character  is  ad- 
mitted, but  it  is  pointed  out  in  rebuttal  that  specific 

rates  would  meet  this  situation  as  well  as  the  American 
valuation  plan. 

On  the  other  hand,  the  economists  are  considerably 
influenced  by  the  contention  that  the  adoption  of  the 
proposed  plan  would  introduce  so  much  uncertainty  into 
the  process  of  importing  goods  as  to  greatly  embarrass 
the  process.  A  retailer,  buying  foreign  merchandise, 
cannot  estimate  his  costs  with  any  degree  of  precision 
onder  the  proposed  plan.  Uncertainty  of  this  character 

U  a  ver>'  patent  anaesthetic  to  business  enterprise.  The 
economist  suspects  that  the  adherents  realize  this  and 
view  it  with  complacence  because  it  means  fewer  im- 
Torta  and  less  foreigrn  competition. 

The  administrative  difficulties  of  securing  fair  cost 
'gures  from  American  manufacturers  interested  in  ex- 

iuding  their  rivals'  goods,  of  determining  American 
costs  in  the  case  of  goods  which  America  does  not  make, 
and  of  securing  uniform  valuations  at  various  points  of 
entrjr.  are  perfectly  self-evident.  Furthermore,  it  is 
contrary  to  all  past  practice  and  procedure  in  this 
country.  It  constitutes,  in  the  words  of  Professor 
TaoHsig,  the  foremost  student  of  the  tariff  in  this 

country,  "a  veritable  leap  into  the  dark." 
But,  after  all,  the  opposition  of  the  economist  rests 

back  upon  his  conviction  that  the  proposal  is  equivalent 
to  a  demand  for  increased  rates  at  a  time  when  the 
true  economic  interests  of  the  country  would  not  be 
served  by  the  establishment  of  a  high  tariff  wall.  The 
changed  conditions  resulting  from  the  war  have  con- 

vinced many,  who  previously  were  in  favor  of  high  pro- 
tection, that  we  cannot  hope  for  a  real  business  recovery 

until  we  reach  an  economic  adjustment  which  the  high 
tariff  will  tend  to  prevent  or  postpone.  The  question  of 
American  valuations  should  not  be  settled  without  a  full 
consideration  of  all  of  these  elements. 

A  National  Enjjineering  Research 
Laboratory? 

AT  THE  recent  meeting  of  the  American  Society  of 
1\.  Mechanical  Engineers  the  suggestion  was  mside 
during  the  course  of  the  research  session,  that  it  would 
be  desirable  to  have  a  national  engineering  research 

laboratory.  The  proposer  advocated  such  a  laboratoi-y 
"to  do  for  engineering  what  the  *Bureau  of  Standards 
is  doing  so  well  for  pure  science." 

The  wisdom  of  this  suggestion  seems  to  us  to  be  open 
to  question.  In  the  first  place  the  Bureau  of  Standard.s 
has  not  confined  its  work  to  pure  scientific  research  by 
any  means.  Many  essentially  engineering  problems 
have  been  solved  at  the  bureau,  with  the  co-operation 
of  research  engineers  from  various  industrial  corpora- 

tions, and  facilities  exist  for  solving  many  more  if  the 
men  who  are  anxious  for  a  solution  based  on  engineering 
research  will  present  them  and  co-operate  with  the 
bureau  officials  and  staff.  It  is  rather  a  case  of  insuffi- 

cient advertising  of  the  bureau's  resources. 
By  the  very  nature  of  the  organization  of  a  govern- 

ment institution  certain  difficulties  present  themselves. 
Insufficient  funds,  departmental  red  tape,  an  inadequate 
number  of  research  men  are  all  factors  that  hamper 
the  successful  pro.secution  of  engineering  research  at 
the  bureau  to  speedy  conclusions.  .But  the  relief  from 
these  drawbacks  does  not  lie  in  establishing  another 
institution  but  rather  in  helping  the  existing  one  to 
attain  a  position  where  it  can  handle  the  job. 

Another  serious  obstacle  in  the  way  of  organizing 
enother  research  laboratory  lies  in  the  small  number 
of  research  men  available  in  this  country.  While  there 
are  enough  for  one  big  laboratory  there  would  be  great 
difficulty  in  obtaining  a  really  high  grade  staff  for  a 
second  one.  Research  men  are  scarce  and  cannot  be 

trained  in  a  year — or  five  for  that  matter.  It  might  well 
be  said  of  the  research  man  as  of  the  genius,  that  he 
must  have  an  infinite  capacity  for  taking  pains.  Un- 

fortunately such  a  characteristic  is  not  common  among 
Americans.  Another  factor  which  must  be  considered 
is  that  the  research  man  must  either  have  some  inde- 

pendent means  or  else  a  devotion  to  science  sufficient  to 
make  him  sacrifice  a  comfortable  living,  for  present 
salaries  are  inadequate,  especially  when  compared  with 
those  attainable  by  the  same  men  in  private  business. 

By  all  means  let  us  have  facilities  for  engineering 
research  but  let  us  not  adopt  the  wasteful  plan  of  un- 

necessary duplication  of  effort  and  equipment. 
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Shop  Equipment  Ne\vs 
Stewart  Furnaces  and  Forges 

The  Chicago  Flexible  Shaft  Co.,  5600  Roosevelt  Road, 
Chicago,  111.,  has  recently  placed  on  the  market  the 
Stewart  line  of  furnaces  and  forges  for  general  shop 

use.  In  Fig.  1  is 

shown  a  high-pres- 
sure burner  in- 

tended for  opei'ation 
with  air  at  a  pres- 

sure of  10  lb.  per 
square  inch  or  over, 
or  for  dry  steam  at 
a  pressure  of  25  lb. 
per  square  inch. 
The  burner  produces 
an  intimate  mixture 
of  the  fuel  and  air, 

is  rugged  in  con- 
struction  and 
to  severe  service. 

2  is  shown  the  com- 

FIG.    1.      STEWART    HIGH- 
PRESSURE  BURNER 

FIG.    2.     COMBIXATIOX 
BURNER 

adapted 
In  Fig. 

bination  high-  and  low-pres- 
sure   burner    for    operation 

with    compressed    aid    at    a 
pressure  of  10  lb.  per  square 
inch   or  over,   or  with   dry 
steam  of  25  lb.  per  square 
inch,   and  with  blast  air  at 
from    4    to    6    oz.    pressure. 
Only     sufficient    compressed 
air  to  atomize  the  oil  is  u.sed, 
while  the  remaining  air  for 
combustion  is  supplied  by  a 
fan   at  low   pressure.      This 

burner   is  said  to   be 
capable   of  producing 
high     heat,     and     to 

permit  of  exact  con- 
trol of  conditions  in- 
side the  furnace.    The 

intermediate  pressure 
burner  shown  in  Fig. 
3     is    for     operation 
with  air  at  pressures 
of   from    V,   to   2   lb. 
per  square   inch,   and 

supplied  from  a  positive-pressure  blower.     Atomization 
of  the  oil  is  said  to  be  complete,  insuring  efficient  utili- 

zation of  all  the  fuel. 

The  No.  6  portable  rivet  forge  shown  in  Fig.  4  is 
for  use  in  connection  with  either  machine  or  hand  work. 
The  forge  burns  oil,  and  employs  compressed  air  for 
atomization.  It  is  stated  that  the  furnace  is  capable 
of  heating  five  hundred  ^-in.  rivets  per  hour.  The 
capacity  is  30  gallons,  the  oil  being  forced  to  the  burner 
and  atomized  by  the  compressed  air  from  the  shop  line, 
reduced  to  20  lb.  per  square  inch  pressure  by  a  regulat- 

ing valve.  An  asbestos  flame  shield  and  blast  pipe  are 
provided  to  protect  the  operator.  If  desired,  the  forge 
may  be  mounted  on  a  truck.    The  chamber  of  the  fur- 

FIG.  3.     INTERMEDIATE 
PRESSURE   BURNER 

nace  is  12  in.  wide  and  12  in.  deep,  the  opening  being 
3  in.  high  and  7  in.  wide.  The  height  from  the  floor  to 
the  top  of  the  sill  is  40  inches. 

In  Fig.  5,  is  shown  an  oil-fii'ed  furnace  intended  espe- 

FIG.  4.     STEWART  PORTABLE  RIVET  FORGE.     FIG.  5. 
OIL  TEMPERING  FURNACE 

cially  for  the  tempering  of  dies,  tools,  punches  and 
knives.  The  oil  bath  is  heated  slowly  to  a  temperature 
of  not  more  than  700  deg.  F.,  and  then  is  allowed  to  cool 
down  rapidly  to  permit  the  addition  of  a  new  charge. 
The  furnaces  are  made  in  five  sizes,  and  adapted  to 
the  use  of  either  gas  or  oil  as  fuel.  The  weight  varies 
from  355  to  1,550  pounds. 

The  Stewart  No.  200  crucible  furnace,  shown  in  Fig. 

FIG.  6.     NO.  200  CRUCIBLE  FURNACE 
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6,  is  intended  for  use  in  lead  or  cyanide  hardening, 
soft-metal  melting,  tinning  baths  and  galvanizing.  It 
is  stated  that  the  flame  is  given  a  rotary  motion  by 
▼irtae  of  the  position  of  the  burner,  and  that  there  is  a 

FIG.   7.     STEW.VRT  KO.   1   FORGE 

uniform  distribution  of  heat  around  the  pot,  thus  length- 
ening the  life  of  the  crucible  and  permitting  of  accuracy 

in  the  work.  The  pressed-steel  pot  is  14  in.  in  diameter 
and  14  in  deep.  A  No.  5  blower  is  required,  and  either 
gas  or  oil  may  be  used  as  fuel.  The  floor  space  is  36 
X  36  in.,  and  the  shipping  weight  1,300  pounds. 

The  No.  1  forge,  shown  in  Fig.  7,  is  for  use  in  weld- 
ing and  in  miscellaneous  forging  work,  as  well  as  for 

heating  rods  and  bolts  prior  to  upsetting.  Combustion 
occurs  both  beneath  and  at  the  sides  of  the  opening,  the 

flame  striking 

the  work  direct- 
ly. It  is  said 

that  high  heats 
are  obtainable 

with  great  econ- 
omy of  fuel, 

either  gas  or 

oil  being  em- 

ployed.  The 
opening  is  12  x 
2  in.  in  size, 
with  an  inside 
depth  of  8  in. 
The  floor  space 
is  32  X  24  in., 

and  the  ship- 
ping weight  800 

pounds.  The 
double  -  deck 
furnace  shown 

in  Fig.  8  is  for 
heating  h  i  g  h- 
speed  steel  with 
rapidity  and 
with  accuracy  in 

tempera  ture. 

na.  ».    DOVBUK-UKCK  HIGH-SPEED-   The       upper 
STBEi,  KUR.NACE  Chamber  is  used 

for  preheating,  and  is  heated  by  the  waste  gases  from 
the  lower  chamber.  Economy  of  fuel  is  claimed  for  the 
arrangements.  The  lower  chamber  is  fitted  with  carbo- 
frax  slabs  to  withstand  the  high  temperature.  Com- 

bustion takes  place  under  the  floor,  and  a  uniform  heat 
is  said  to  be  obtained  because  of  the  placement  of  the 
burner  and  the  high  heat  conductivity  of  the  walls. 
In  order  to  conserve  the  heat,  4i-in.  linings  having  a 
special  insulation  1  in.  thick  are  employed.  The  furnace 
is  made  in  five  sizes,  having  openings  varying  from 
5  X  9  in.  to  6  X  12  in.  Gas  is  used  as  fuel.  The  smallest 
size  has  a  floor  space  of  28  x  30  in.,  and  the  largest  of 
36  x  40  inches.  The  furnace  enables  the  quick  heat- 

ing of  tools,  with  close  control  of  the  temperature  and 
of  the  character  of  the  treatment,  a  reducing  flame 
being  easily  obtainable. 
A  furnace  for  handling  large  forging  work  is  ̂ hown 

in  Fig.  9.  It  is  equipped  with  large  enough  burners  to 
give  high  welding  heat,  and  with  provision  for  running 
oflf  the  slag  at  the  rear.  Doors  may  be  provided  at  each 
end,  if  desired.  Either  oil  or  gas  may  be  burned.  The 
furnace  is  made  in  a  range  of  sizes,  the  smaller  sizes 
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lUG.   9.      STEWAKT   HA.MMEU    FORGE 

being  mounted  on  legs,  as  shown.  The  same  type  of 
construction,  that  is,  the  iron-plate  and  fire-brick  type, 
is  employed  in  the  large  sizes,  which  are  built  up  on 
brick  foundations.  In  the  smallest  size  of  furnace,  the 
chamber  is  27  in.  wide  and  36  in.  deep.  In  the  largest 
size,  which  is  of  the  double-door  type,  the  chamber  is 
99  in.  wide  and  63  in.  deep.  The  sill  height  is  27  in. 
for  all  models. 

In  the  sizes  having  chamber  dimensions  up  to  36  in. 
in  width  by  63  in.  in  depth  and  entrances  22  J  in.  wide 
by  20i  in.  high,  the  furnace  may  be  mounted  on  legs. 
In  this  form,  it  is  particularly  adaptable  to  the  heating 
of  forging  and  welding  work  for  steam  hammers.  How- 

ever, the  construction  of  the  furnace  makes  it  suitable 
for  practically  all  purposes.  In  the  larger  sizes,  having 
chambers  from  36  in.  in  width  to  49  in.  in  depth  and 
mounted  on  brick  foundations,  the  furnace  is  adaptable 
particularly  to  heavy  or  medium  forging  work. 
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VVATSON-STILLMAN   PRESS 

Watson-Stillman  Forcing  Press 
The  Watson-Stillman  Co.,  50  Church  St.,  New  York, 

N.  Y.,  has  recently  placed  on  the  market  the  hydraulic 
press  herewith  illustrated,  the  machine  being  intended 

especially  for  the 

operations  of  forc- 
ing, pressing  and 

bending  that  are 
found  in  railroad 
and  in  other  large 
machine  shops.  It 
provides  a  means  of 
rapidly  pressing  in 
and  out  locomotive 
driving-box  brasses, 
or  pressing  on  and 
off  gears  or  disks. 
The  press  is  of  the 
reversed  -  cylinder 
type,  having  the 
ram  movement  from 
the  top  downward. 

The  pump  is  re- 
quired only  to  actu- 

ally apply  the  pres- 
sure, the  handwheel 

being  used  to  bring 
the  ram  quickly  to 
and  from  the  work, 
thus  .  obviating  the 

necessity  for  wait- 
ing while  the  pump 

iHOves  the  ram  through  the  idle  part  of  the  stroke.  The 
bottom  platen  is  strong  enough  to  permit  of  bending 
operations  up  to  the  full  capacity  of  the  press  with  the 
bending  blocks  placed  at  each  end  of  the  platen.  A 
U-shaped  piece  is  hinged  to  one  of  the  columns,  so 
that  it  may  be  easily  swung  under  the  ram  or  out  of 
the  way.  A  jib  is  furnished  with  a  trolley,  so  that  a 
chain  hoist  may  be  attached  for  easily  handling  the 
work  on  and  off  the  platen.  A  hole  in  the  bottom 
platen  permits  of  receiving  shafts  and  pressing  on 
gears.  The  drive  may  be  either  by  belt  through  tight 
and  loose  pulleys,  or  by  direct-connected  constant- 
speed  motor,  as  shown. 

The  gage  indicates  the  pressure  on  the  ram  in 
pounds  per  square  inch,  and  also  the  total  pressure 
in  tons.  The  pump  used  is  of  the  two-plunger  type, 
and  the  entire  control  of  the  press  is  through  a  single 
screw  stem  valve.  The  bottom  platen,  top  platen, 
cylinder  and  crane  brackets  are  open-hearth  steel  cast- 

ings, the  ram  and  rods  are  machine  steel,  and  the 
cylinder  copper  lined.  The  press  illustrated  is  built 
in  a  capacity  of  75  tons  with  a  ram  movement  of  21 
in.    The  bottom  platen  is  72  in.  long. 

Oliver  No.  65  Self -Feed  Rip  Saw 
The  accompanying  illustration  shows  the  No.  65 

self-feeding  rip  saw  recently  placed  on  the  market 
by  the  Oliver  Machinery  Co.,  Grand  Rapids,  Mich. 
The  machine  incorporates  improvements  over  the 
Oliver  machines  of  the  type  already  on  the  market, 
chiefly  with  regard  to  the  safety  features  and  the  dust 
chute.  The  machine  is  intended  for  ripping  all  kinds 
of  lumber,  being  adaptable  to  the  handling  of  either 
rough  or  finished  stock. 

The  saw  arbor  is  mounted  on  a  frame  provided 
with  a  vertically  adjustable  table.  The  in-feed  spur 
roller  is  made  either  corrugated  or  smooth,  according 
to  the  requirements  of  the  work,  and  it  carries  the 
stock  across  the  top  of  the  table  and  through  the  saw. 
The  machine  will  carry  saws  up  to  18  in.  in  diameter, 
will  cut  lumber  up  to  5  in.  thick,  and  rip  up  to  24  in. 
wide.  A  gang  of  six  saws  with  1-in.  spacing  collars 
may  be  used  at  one  time. 

There  are  three  rates  of  feed,  80,  110  and  140  ft. 
per  minute.  Quick  adjustments  are  provided  for  the 
feed  rollers  and  the  ripping  fence,  which  can  be  easily 
locked  in  position.  A  mechanism  is  provided  for 
absorbing  shock  on  the  feed  rolls,  so  as  to  overcome 
jerks  upon  starting  stock  through  the  machine.  A 
difference  in  thickness  of  ?  in.  is  permissible  in  the 
stock  without  readjusting  feed  roll. 

The  lower  portion  of  the  saw  is  thoroughly  guarded 
by  means  of  the  dust  chute,  which  can  be  connected 
directly  to  the  exhaust  system.  The  upper  portion 
of  the  saw  runs  in  a  guard  carried  by  the  feed 
mechanism.  The  star  feed  and  the  in-feed  roll  are 
covered  by  a  metal  guard,  so  as  to  prevent  accidents 
to  the  workman  while  feeding  the  machine. 

The  table  is  33J  x  56  in.  in  size,  being  adjusted 
vertically  by  means  of  a  lever  locking  cam.  The  saw 
arbor  has  self-lubricating  chambers.  If  desired,  the 
machine  may  be  arranged  for  motor  drive.    The  reg- 

OLIVER    NO.    65    SELF-FKKD    UIP    SAW 

ular  equipment  of  the  machine  includes  one  16-in. 
saw,  a  saw  guard,  feed  spur  and  guard,  splitter,  one 

plain  and  one  corrugated  sectional  out-feed  roll,  filling 
collars  and  sawdust  chute. 

Improvements  in  the  "Photostat" The  Photostat  Corporation,  299  State  St.,  Rochester, 
N.  Y.,  has  recently  made  some  improvements  in  its 

"  photostat,"  or  photographic  copying  machine.  The 
chief  feature  of  the  machine  is  its  all-metal  construc- 

tion, making  it  durable  and  light  in  weight.  The  ma- 
chine is  made  in  the  same  sizes  as  heretofore  furnished. 

Roller  bearings  are  used  for  the  magazine  and  bellows, 
so  that  these  parts  may  be  easily  moved  backward  and 
forward.  The  mechanism  for  elevating  and  lowering  the 
engineering  copyboard  or  bookholder  has  been  changed, 
it  being  stated  that  the  weight  of  a  man  on  the  copy- 
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board  may  be  very  easily  lifted  by  turning  the  elevat- 
ing handle. 

The  design  of  the  developing  tray  makes  it  practically 
a  separate  developing  tank  carried  on  the  side  of  the 
machine.  Protection  is  given  for  all  the  other  parts 

of  the  photostat  from  the  possible  splashing  of  chem- 
icals, or  erosion  from  the  escaping  fumes  of  the  chem- 

icals. The  knife  mechanism  used  for  cutting  off  prints 
has  been  strengthened.  An  adjustable  curtain  on  the 
magazine  operates  on  special  gear  wheels  and  rollers. 
The  function  of  the  curtain  is  to  make  the  magazine 
positively  light  proof  and  to  protect  the  sensitized 
paper  when  the  magazine  is  open.  The  height  of  the 
curtain  can  be  adjusted  by  turning  a  knob,  so  as  to 
give  the  proper  length  of  sensitized  paper  for  the 
exposure. 

Hisey  "Super**  Universal  Portable Electric  Drill 
In  the  accompanying  illustration  is  shown  the  Hisey 

"super"  universal  portable  electric  drill  recently  placed 
on  the  market  by  the  Hisey- Wolf  Machine  Co.,  Cincin- 

nati. Ohio.  The  drill  is  intended  for  operation  on 
either  direct-current  or  single-phase  alternating  cur- 

rent of  any  frequency  from  25  to  60  cycles.  The 
principal  feature  to  which  the  maker  calls  attention  is 
the  fact  that  the  machine  is  equipped  with  ball  bear- 

ings throughout.  It  is  stated  that  in  the  mounting  of 
the  bearings,  spring  tension  is  provided,  thus  permit- 

ting expansion  and  contraction  of  the  shaft  without 
distortion,  and  insuring  uniform  stress  on  the  different 
parts  of  the  bearings. 

A  quick-operating  external  cable  connector  permits 
of  mounting  or  removing  the  cable  without  disturbing 
or  dismantling  the  parts  of  the  machine.  The  switch 
is  mounted  externally,  but  is  protected  by  the  remov- 

able switch  handle  cover.  The  brush  holder  is  made 
of  bakelite,  and  is  not  affected  by  oil,  moisture  or 
atmospheric  conditions.  The  complete  yoke  is  adjust- 

able in  position,  so  that  the  brushes  can  be  shifted 
from  the  outside  without  dismantling  the  machine. 
Forced  ventilation  is  provided.  The  cool  incoming  air 
passes  over  the  commutator  and  the  brushes  before 
being  drawn  through  the  motor  and  expelled. 

The  drill  is  made  in  three  sizes,  having  capacities  in 
steel  of  i,  i  and  5  in.  It  is  ordinarily  supplied  for 
operation  on  voltages  of  110  or  220,  although  it  can 
be  furnished  for  special  voltages  up  to  250.  Each 
machine  is  ordinarily  supplied  with  15  ft.  of  electric 
cable  fitted  with  a  suitable  attaching  plug,  and  with  a 
Jacobs  drill  chuck  for  holding  straight-shank  drills.  If 
desired  a  Morse  No.  1  taper  socket  can  be  furnished. 

The  drill  may  be  fitted  with  a  screw-feed,  breast-plate, 
grinding-wheel,  flexible  shaft  for  drilling  or  grinding, 
and  with  a  stand  for  converting  it  into  a  bench  drill. 
The  machines  weigh  respectively,  18,  22  and  24  pounds. 

Atlas  "Junior"  Dial  Indicator 
A  small  dial  indicator,  designated  as  the  "  Junior," 

has  recently  been  placed  on  the  market  by  the  Atlas 
Indicator  Works,  160  North  Wells  St.,  Chicago,  111. 
The  device,  shown  full  size  in  the  accompanying  illustra- 

tion, weighs  but  :|  oz.  It  is  said  to  be  very  sensitive 
and  durable. 

The  housing  is  made  of  machine  steel  and  case- 
hardened,  while  the  important  working  parts  are  made 
of  tool  steel  and  hardened.  A  swiveling  clamp  is 

mounted  on  the  back  of  the  housing,  so  that  it  is  pos- 
sible to  turn  the  dial  to  the  most  convenient  position 

for  reading,  and  to  mount  the  instrument  in  the  posi- 
tion required  for  the  work.  The  indicator  is  graduated 

to  read  to  0.001  in.,  and  has  a  range  of  0.055  in.  The 
position  of  the  contact  point  can  be  changed,  so  as  to 

HWBT   -atTPER"   PORTABLE   ELECTRIC   DRILL 

ATLAS  "jrNIOR"  DIAL  INDICATOR 

facilitate  different  sorts  of  inspecting  operations.  After 

adjusting  the  contact  point  on  the  work,  the  dial  may 
be  revolved  so  as  to  bring  the  zero  mark  in  line  with 
the  indicator  hand. 



January  12,  1922 Cut  Production  Costs — With  Modern  Equipment 
84a 

•3l<^"-^ 

INDUSTRY 

!^ 

Ifflilli 
Pennsylvania  Orders  80,000 

Tons  of  Rails 
Pennsylvania  Railroad  has  concluded 

contracts  involving  80,000  tons  of  steel 
rails,  for  delivery  in  the  current  year. 
In  December,  1920,  the  company  placed 
orders  for  200,000  tons  for  delivery  in 
1921.  The  steel  trade  a  while  ago  esti- 

mated that  the  Pennsylvania  would  con- 
tract for  about  150,000  tons,  but  later 

the  figure  was  reduced  to  100,000  tons. 
The  Pennsylvania  last  year  laid  in 

the  neighborhood  of  160,000  tons  of  new 
rails,  the  largest  amount  since  1916, 
and  carried  over  to  1922  about  50,000 
tons. 

This  carryover,  together  with  the 
80,000  tons  just  contracted  for,  will 
give  the  road  130,000  tons  of  rails 
for  1922. 

The  order  was  alloted  as  follows: 
Forty  thousand  tons  to  the  Carnegie 
Steel  Co.,  18,000  tons  to  the  Bethle- 

hem Steel  Co.,  18,000  tons  to  the  Cam- 
bria Steel  and  4,000  tons  to  the  Lacka- 

wanna. The  contract  calls  for  130,- 
pound  open-hearth  rails,  the  price  of 
which  was  reduced  $7  a  ton  last  Octo- 
ber. 

» 

Committee  Appointed  to 
Standardize  R.R.  Ties 

The  American  Railway  Engineering 
Association  and  the  U.  S.  Forest 
Service  have  been  designated  by  the 
American  Engineering  Standards  Com- 

mittee as  joint  sponsors  for  the  unifi- 
cation of  specifications  for  wood  cross- 

ties  and  switchties  for  all  classes  of 
use  including  mining  ties.  The  work 
is  to  include  the  grouping  of  ties  with 
regard  to  preservative  treatment,  but 
not  methods  of  treatment,  and  also  in- 

spection rules.  This  action  is  in  ac- 
cordance with  the  recommendations  of 

a  conference  on  railroad  ties,  at  which 
the  following  organizations  were  rep- 

resented: American  Electric  Railway 
Association;  American  Railway  Engi- 

neering Association;  American  Society 
of  Civil  Engineers;  American  Society 
for  Testing  Materials;  National  Asso- 

ciation of  Railroad  Tie  Producers; 
National  Hardwood  Lumber  Associa- 

tion; National  Lumber  Manufacturers 
Association;  U.  S.  Department  of  Com- 

merce;  U.  S.  Forest  Service. 
For  carrying  out  the  work  there 

will  be  organized  by  the  sponsors  a 
sectional  committee  having  accredited 
representatives  of  the  above  organiza- 

tions and  of  the  American  Mining 
Congress,  and  the  American  Wood  Pj""- 
servers  Association. 

American  Machinery  .Wins 
in  Spain 

Pessimists  who  have  been  flooding  the 
country  with  statements  concerning  the 
inability  of  American  exporters  to 

compete  in  the  world's  markets  be- 
cause of  ruinous  European  price  quo- 

tations, will  find  food  for  thought  in 
a  Department  of  Commerce  announce- 

ment of  another  American  trade  victory 
in  Spain. 

Reports  reaching  the  Department  of 
Commerce  from  Spain  indicate  that  the 
Spanish  government  has  just  awarded 
a  contract  to  an  American  company 
for  printing  presses  for  the  national 
mint.  The  American  bid  was  40,000 
pesetas  higher  than  the  Spanish  bid, 
and  25,000  pesetas  above  the  German 
bid.  The  other  bids  submitted  were 
too  far  out  of  the  way  to  be  considered 
in  the  awarding  of  the  contract. 

Technically  Perfect 

In  commenting  on  the  award  the 
Gaceta  de  Madrid,  a  Spanish  news- 

paper says:  "Notwithstanding  the  fact that  the  German  machine  has  an  estab- 
lished reputation  in  Spain  and  these 

machines  were  offered  at  a  price  which 
was  thousands  of  pesetas  lower  for 
each  machine  than  of  the  American, 
the  latter  is  considered  the  most  tech- 

nically perfect  of  its  kind."  The 
American  machine,  aside  from  produc- 

ing the  greater  output,  is  the  most 
economical  and  reliable  of  these  ma- 

chines, according  to  the  government  ex- 
perts deciding  the  question.  The  Ameri- 

can machines  won  on  their  merits. 
Ofl^cials  in  the  Department  of  Com- 

merce feel  that  this  news  should  prove 
helpful  to  those  American  exporters 
who  have  long  believed  that  lower 
prices  are  not  always  the  most  im- 

portant or  the  ruling  factor  in  success- 
ful merchandising  abroad.  Service, 

delivery  and  credit  arrangements  carry 
great  weight  with  importers  in  foreign 
countries  and  in  these  respects  the 
American  business  man  is  usually  on 
an  equal  footing  at  least  with  his  price 
cutting  competitors.  Information  had 
reached  the  Department  that  some  of 
the  German  merchants  had  fallen  down 
on  their  Latin-AniCrican  contracts — 
they  were  finding  it  impossible  to  make 
delivery  at  the  prices  and  terms  origi- 

nally offered.  While  low  prices  would 
for  a  time  retard  certain  American 
exports,  other  distinctive  American 
products  will  always  be  in  wide  _  de- 

mand abroad,  irrespective  of  prices, 
because  of  the  reputation  which  such 
)roducts  have  established. 

Treasury  Reports  Reduction 
in  Public  Debt 

A  reduction  in  the  public  debt  of 
more  than  $180,000,000  during  Decem- 

ber was  announced  on  Jan.  4  by  the 
Treasury.  The  total  debt  on  Dec.  31 
was  $23,438,984,351,  as  compared  with 
$23,619,085,725  on  Nov.  30. 

The  reduction  reported  makes  a  total 
of  more  than  $543,000,000,.  as  compared 
vrith  December  of  1920,  when  the  total 
debt  was  $23,982,224,168,  and  a  reduction 
of  more  than  $485,000,000,  as  compared 
with  the  total  at  the  end  of  the  pre- 

vious quarter  on  Sept.  30,  1921,  when 
the  debt  was  $23,924,108,125. 

» 

Industrial  Engineers 
Elect  J.  W.  Roe 

The  Society  of  Industrial  Engineers, 
a  member  society  of  the  Federated 
American  Engineering  Societies,  has 
elected  Joseph  W.  Roe,  head  of  the 
industrial  engineering  department  of 
New  York  University,  as  its  president. 
W.  G.  Sheehan,  of  Detroit,  has  been 
chosen  secretary,  and  F.  C.  Schwedt- 
man,  vice-president  of  the  National 
City  Bank,  New  York  City,  treasurer. 
Four  vice-presidents  in  charge  of 

four  phases  of  the  society's  work  have 
also  been  chosen.  Dwight  T.  Farnham, 
of  C.  E.  Knoeppel  &  Co.,  New  York 
City,  was  elected  vice-president  in 
charge  of  education;  E.  E.  Arison,  of 
Chicago,  vice-president  in  charge  of 
finance;  Edward  J.  Kunze,  head  of  the 
department  of  industrial  engineering, 
Pennsylvania  State  College,  vice-presi- 

dent in  charge  of  research;  and  William 
S.  Ford,  of  Milwaukee,  vice-president 
in  charge  of  promotion. 

The  society  has  now  completed  plans 
for  the   annual   spring  meeting  which 
will  be  held  at  the  Hotel   Statler,  in 
Detroit,  April  26,  27  and  28. 

« 

A  Market  in  Latvia 
Farm  machinery  is  very  much  needed 

in  Latvia,  according  to  recent  reports 
from  trade  commissioner  H.  Lawrence 
Groves  to  the  Department  of  Com- 

merce. The  Central  Agricultural  Co- 
operative Society  of  Latvia  has  issued 

a  statement  outlining  these  require- 
ments, and  states  that  this  machinery 

should  be  furnished  within  the  next  two 
years.  At  present  the  intention  is  to 
replace  only  the  machinery  destroyed 
or  removed  as  a  result  of  the  war. 
This  does  not  cover  the  needs  arising 
from  the  large  number  of  farm  units 
established    in   the    last   few   months. 
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Col.  Peck  Assails  Metric  System  as  Favoring 
Minority— Advocates  to  Get  More  Time 

An  opportunits*  will  be  given  before 
the  end  of  January  for  those  favor- 

ing the  Ladd  metric  system  bill  to 
offer  testimony  and  briefs  to  rebut  the 
arifuments  made  by  the  anti-metric 
witnesses.  This  will  close  the  hearinff. 
Senator  McNary  and  the  other  members 
of  the  subM;ommittee  then  will  make 
their  report  to  the  full  committee  on 
manufactures.  As  it  is  believed  that 
an  adverse  report  will  be  submitted  by 
the  sub-committee,  the  chances  are 
that  no  metric  legislation  will  be  re- 

ported out  at  this  time. 
It  is  known  that  Ordnance  ofBcials 

are  very  much  concerned  lest  by  some 
chance  legislation  of  this  type  be 
passed.  Their  feeling  is  that  it  is  diffi- 

cult to  induce  the  average  busy  legis- 
lator to  study  deeply  enough  into  such 

a_  question  to  arrive  at  conclusions  of 
his  own,  and  not  be  influenced  by  ap- 

parent advantages  which  disappear 
when  knowledge  of  the  question  goes 
beyond  the  superficial. 
An  Ordnance  estimate  covering  a 

change  in  the  gradation  of  the  sight 
slide  of  the  small  arms  rifle  from 
American  units  to  metric  units — yards 
to  meters — shows  that  the  change  on 
all  the  small  arms  in  the  possession 
of  the  Government  would  cost  |2,678,- 
000.  If  the  cost  would  be  so  great 
for  a  small  change  of  that  character 
it  gives  an  indication  as  to  the  expense 
that  would  be  involved  were  general 
changes  made  necessary,  it  is  argued. 

A  brief  resume  of  the  arguments  laid 
before  the  Senate  committee  by  E.  C. 
Peck,  of  the  Cleveland  Twist  Drill  Co., 
is  as  follows: 

"The  bill  will  cause  endless  confusion 
in  the  industries  for  an  extended 
period.  It  seems  to  indicate  in  section 
two  that  immediately  upon  its  passage 
the  metric  standards  now  at  the  Bureau 
of  Standards  become  the  primary  stand- 

ards from  which  all  others  are  de- 
rived, but  that  punishment  for  failing 

to  adopt  them  begins  ten  years  from 
that  date.  The  result  will  be  the  im- 

mediate adoption  of  this  new  standard 
for  some  industries,  whereas  others  will 
not  adopt  it  until  the  last  minute.  The 
whole  manufacturing  public  will  be 
without  a  consistent  standard  for  ten 
years. 

"The  bill  gives  a  cabinet  officer,  the 
Secretary  oi  Commerce  who  changes 
every  four  years,  too  much  power  by 
authorizing  him  to  make  and  promul- 

gate the  rules  and  regulations  for  the 
enforcement  of  the  act.  Courts  finally 
would  pass  upon  these  matters,  but  the 
power  to  make  preliminary  definitions 

puts  into  one  man's  hands  the  power 
to  work  disastrous  hardships.  With 
a  Secretary  of  Commerce  favorable  to 
the  metric  system,  a  ruling  likely  would 
result  that  farm  produces,  land,  etc., 
would  have  to  be  sold  in  metric  terms. 
Such  a  ruling  soon  would  set  up  an 
enormous  number  of  agencies  all  over 
the  country  to  translate  the  land  rec- 

ords into  metric  units.  Law  suits  would 
follow,  due  to  mistakes.  At  least  it 
would  result  in  a  fee  being  charg:ed 
to  every  seller  or  purchaser  of  land 
for  the  making  of  a  legal  translation 
of  the  present  land  measures.  From 
this  it  would  be  only  a  step  to  a  licensed 
body  of  mathematicians  charging  fat 
fees  for  translating  values  for  farmers 
and  laymen. 

"The  statement  often  is  made  con- 
demning our  present  system  on  account 

of  the  variety  of  bushels  used.  I  cannot 
endorse  that  kind  of  evidence  because 
practically  everything  we  buy  and  sell 
now  is  handled  in  hundred-pound  lots. 
The  hundred-pound  unit  has  come  to 
be  very  nearly  a  standard  in  farm  use. 

"It  is  not  clear  what  would  become 
of  stocks  of  tools  the  sizes  of  which 
are  not  in  either  the  inch  system  or  the 
metric.  The  alphabetical  sizes  and  the 
numerical  sizes  are  demanded  in  large 
quantities  both  in  the  United  States 
and  abroad. 

"The  passage  of  this  bill  would  en- 
danger all  American  standards  because 

the  adoption  of  the  metric  system  will 
require  a  translation  of  all  dimensions 
into  metric  units.  It  is  impossible  to 
think  that  other  countries  are  going 
to  adopt  our  sizes  of  machine  parts, 
structural  steel  and  other  equipment, 
with  dimensions  in  unheard-of  fractions 
of  the  millimeter.  There  will  be  a  con- 

stant endeavor  to  lop  off  the  fractions 
or  add  to  them,  to  make  a  nominal 
standard.  Then  all  our  tools  and  equip- 

ment become  special.  We  must  stan- 
dardize all  over  again  to  meet  this 

nominal  or  round  number  size.  Take 
gearing  for  an  example.  It  is  highly 
standardized  in  the  United  States. 
Gears  bought  in  one  city  will  fit  and 
function  properly  with  gears  bought  in 
another.  These  gears  are  largely  used. 
There  are  millions  of  them.  They  will 
not  fit  any  of  the  gears  now  proposed 
by  the  metric  countries.  There  is  not 
a  single  pitch  in  the  metric  system  that 
will  fit  the  United  States  system  now 
used  so  universally.  Take  the  well- 
known  twelve-pitch  gear  used  by  the 
thousands  in  this  country  and  carried 
in  stock  commonly  by  large  machinery 
dealers.  The  nearest  pitch  to  this  in 
the  metric  system  is  Module  2,  but  they 
will  not  run  together  because  the  U.  S. 
gear  tooth  would  be  0.007  in.  too  thick 
for  the  space  in  the  metric. 

"To  get  the  metric  countries  to  use 
our  twelve-pitch  standard  translated 
into  a  metric  module  would  be  to  ask 
them  to  change  from  a  2  module  to 
1.889  module.  They  would  stand  out 
against  this  awkward  fraction  and  ask 
us  to  change  our  standard  to  Module  2, 
which  would  mean  that  the  millions  of 
gears  on  hand  no  longer  would  be  in- 

terchangeable with  the  new  prodjict. 
Millions  of  dollars  worth  of  gear- 
cutters,  together  with  the  necessary 
gages  fcr  checlcing  this  product,  would 
become  obsolete. 

"The  United  States  makes  more  than 
one-half  of  the  screw-thread  products 
of  the  world.  It  is  the  most  inter- 
chanpreable  of  any  in  the  world.  The 
metric  system  does  not  have  a  single 
diameter  of  bolt  or  pitch  that  will  fit 
those  now  being  made  so  extensively 
in  the  United  States.  There  is  no  com- 

parison between  the  niethods  used  in 
metric  countries  and  those  of  the  United 
State  for  originating  the  correct  size 
of  a  screw  or  a  thread  gage.  This  was 
evidenced  plainly  by  the  failure  of  the 
French  mechanics  during  the  war  to 
make  thread  grages  which  were  inter- 

changeable or  true  to  the  dimensions 
prescribed  for  them.  The  threads  on 
three  out  of  the  five  French  7.5-mm. 
artillery  pieces  sent  over  to  the  United 
States  did  not  interchange  nor  did  they 
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conform  to  their  drawing  dimensions 
for  these  threads.  The  thread  gages 
they  .sent  over  to  the  United  States 
to  check  the  interchangeability  of 
American  made  guns,  did  not  fit  the 
guns  they  sent  nor  did  they  check  with 
the  dimensions  to  which  they  were  sup- 

posed to  be  made. 
"One  of  the  most  valuable  assets  of 

our  industry  is  a  conception  in  the  mind 
of  the  average  American  mechanic  of 
the  physical  meaning  of  the  dimension 
'one  thousandth  inch.'  All  clearances, 
fits  and  tolerances  are  known  in  shop 

language  as  so  many  'thousands.'  These 
dimensions  are  the  mechanic's  alphabet. 

"The  compulsory  use  of  the  metric 
system  would  penalize  too  large  a 
majority  for  the  advantage  gained  by 
a  small  minority.  The  line  is  drawn 
between  those  who  perform  their  work 
nearly  entirely  with  paper  and  pencil 
and  the  great  mass  of  producers,  and 
people  who  deal  with  the  actual  phys- 

ical representations  of  the  standards. 
This  proportion  is  more  than  a  hun- 

dred to  one.  A  hardship  is  worked  on 
the  hundred  to  help  the  one  who  is  best 
fitted  by  education  and  training  to  take 
the  harship,  if  any  exists.  The  small 
proportion  of  the  public  benefited  by 
the  metric  system  is  the  better  situated 
to  use  the  present  current  units,  even 
if  it  does  not  admit  of  rapid  calcula- ation  decimally. 

"As  the  product  of  locomotive  and 
crane  builders  and  makers  of  large 
special  machinery  is  not  standardized, 
as  they  carry  no  stocks  and  as  their 

parts  have_  little  or  no  interchange- ability,  it  is  a  matter  of  indifference 
to  them  whether  or  not  their  system 
of  measurement  is  changed  between  one 
lot  of  manufacture  and  another." 

Connecticut  Manufacturers 
See  Foreign  Competition 
The  Manufacturers'  Association  of 

Connecticut,  held  its  eleventh  annual 
meeting  at  the  Taft  Hotel,  New  Haven, 
Conn.,  Dec.  29,  and  the  following  ofll- 
cers  were  elected  for  the  ensuing  year: 
E.  Kent  Hubbard,  manufacturer,  of 
Middletown,  re-elected  president;  John 
H.  Gross,  of  the  Scoville  Manufactur- 

ing Co.,  Waterbury,  vice-president; 
Robert  C.  Buell,  of  the  Hart  &  Hege- 
man  Manufacturing  Co.,  Hartford, 
treasurer.  Directors  were  elected  as 
follows:  Don  H.  Curtin,  Willimantic; 
Frederick  J.  Kingsbury,  of  the  Bridge- 

port Brass  Co.,  Bridgeport;  Oliver  L. 
Johnson,  of  the  Aspinook  Company, 
Jewett  City;  E.  A.  Moore,  New  Britain; 
William  Parks,  of  the  Riverside  Woolen 
Mills,  Stafford  Springs;  Charles  E. 
^readway,  of  the  New  Departure  Man- 

ufacturing Co.,  Bristol;  Isaac  M.  UU- 
man,  New  Haven;  and  W.  W.  Wilcox, 
of  Middletown.  "The  meeting  resolved itself  into  a  realization  of  the  serious 
nature  of  foreign  competition  in  the 
manufacturing  market,  especially  Ger- 

man, to  which  the  Connecticut  indus- 
tries are  subjected.  Among  the  speakers 

were  Walter  Camp,  president  of  the 
New  Haven  Clock  Co.,  New  Haven, 

who  spoke  on  "American  Valuation." He  advocated  the  plan  of  assessing 
duty  on  imports  (on  value)  estimated 
at  the  port  of  arrival,  in  American 
money  in  the  country  of  production. 
Mr.  Carl  W.  Ackerman,  a  war  corre- 

spondent, spoke  on  "Germany's  Eco- nomic Offensive";  Col.  John  Q.  Tilson, 
spoke  on  Connecticut's  industry  in 

general. 
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As  the  business  men  of  America  take 
up  the  routine  that  was  somewhat  in- 

terrupted by  the  holidays,  a  tendency 
toward  a  more  inclusive  view  of  the 

world's  affairs  is  apparent.  The  many 
leaders  of  industry,  finance  and  com- 

merce who  expressed  themselves  in  the 
newspapers  at  New  Years  were  almost 
unanimous  in  predicting  better  times  in 
the  United  States  during  1922,  but  this 
prediction  was  in  most  cases  condi- 

tioned upon  the  financial  reconstruction 
of  Europe  and  a  recovery  of  her  pur- 

chasing- power. 
As  a  result  public  attention  in  this 

country  is  being  diverted  from  Wash- 
ington and  the  Disarmament  Congress 

to  Cannes,  where  the  Supreme  Council 
of  the  League  of  Nations  met  last 
Friday.  Although  the  United  States 
is  not  a  formal  participant  in  this 
conference,  our  Ambassador  to  Great 
Britain,  George  Harvey,  is  present  as 
an  unofficial  observer  and  American  in- 

terest in  the  proceedings  is  very  keen. 
Numerous  schemes  for  providing 

Europe  with  a  stable  currency  and  the 
.  credit  that  business  requires  will  be 

IJ^  discussed.  Among  them  is  the  Ter r  Meulen  plan,  which  seems  to  be  highly 
regarded,  but  nearly  all  of  them  con- 

template the  creation  of  an  interna- 
tional bank  or  something  akin  to  it, 

whose  capital  shall  consist  of  gold  or 
other  assets  readily  convertible.  It 
seems  to  be  assumed  that  a  large  por- 

tion of  this  capital  can  be  obtained 
in  the  United  States.  As  this  is  un- 

likely it  is  to  be  feared  that  none  of 

the  proposals  put  foi-ward  will  prove to  be  workable. 
But  a  partial  solution  of  the  problem 

presented  is  meantime  being  effected  by 
the  increasing  use  of  the  dollar  as 
money  is  continental  Europe.  Return- 

ing travelers  report  that  in  Poland, 
Czecho  Slovakia  and  parts  of  Germany 
the  farmers  are  refusing  to  sell  their 
produce  unless  they  are  paid  in  dollars 
and  that  in  Paris  the  shopkeepers  pre- 

fer dollars  to  francs  for  their  goods. 
Coming  nearer  home,  Cuba  has  no 
paper  money  and  no  bank  notes  except 
our  own,  and  has  not  resorted  to  the 
printing  press  and  to  inflation  to  ease 
her  economic  distress. 
To  make  the  dollar  a  legal  tender 

for  debts  already  incurred  in  Europe 
is  of  course  impracticable,  but  if  new 
contracts  expressed  in  dollars  were 
legalized  they  would  no  doubt  soon 
come  into  general  usage  and  American 
money  would  speedily  supplant  the  dis- 

credited paper  whose'  fluctuations  make 
foreign  trade  so  difficult  and  hazardous. 

The  suggestion  is  not  by  any  means 
fanciful  for  competent  authorities  esti- 

mate that  many  millions  of  our  re- 
serve notes  are  already  held  abroad 

and  that  in  the  form  of  dollar  deposits 
the  New  York  banks  have  custody  of 

a  very  substantial  portion  of  Europe's 
liquid  capital. 
Any  great  increase  in  the  use  of 

American  currency  in  Europe  would,  of 

course,  presuppose  enlargement  of  its 
issue  here,  but  our  reserve  ratio  is  so 
high  that  there  is  abundant  room  for 
expansion  without  inconvenience;  and 
if  the  thousands  of  American  tourists 
who  will  go  abroad  this  summer  or 
are  already  on  their  way  to  the  Medi- 

terranean resorts,  understood  that  their 
dollars  would  buy  as  much  as  the 
equivalent  in  francs,  lire  or  marks 
Europe  would  be  automatically  supplied 
with  a  large  share  of  the  good  money 
it  requires. 

First  place  is  given  to  a  discussion 
of  European  conditions  this  week  be- 

cause they  are  likely  to  have  a  pro- 
found effect  upon  business  in  this 

country,  both  psychologically  and 
physically.  We  are  in  good  shape  here 
but  we  produce  more  than  we  consume 
and  unless  we  can  sell  our  surplus  pro- 

duction abroad  at  fair  prices  our 
farmers  will  suffer  and  their  inability 
to  buy  will  be  felt  ah  along  the  line. 
The  news  that  a  general  moratorium 
is  now  being  considered  by  the  Italian 
government  has  therefore  created 
some  little  apprehension  in  this  coun- 

try. The  fear  is  that  the  distrust  may 
spread  and  that  other  European 
countries  may  be  affected.  For  this 
reason  the  Cannes  conference  is  very 
opportune  and  it  is  to  be  hoped  that 
it  will  act  promptly  and  aggressively. 

India  and  Ireland  are  two  other  sore 
spots  in  the  overseas  situation.  De 
Valera  is  still  blocking  the  ratification 
of  the.  treaty  offered  by  Great  Britain, 
and  Gandhi  and  his  followers  seem  to 
be  creating  a  great  deal  of  trouble  for 
the  English  in  India.  The  resulting 
unsettlement  need  not,  however,  affect 
us  directly  except  as  all  uncertainties 
make  capital  hesitate  in  undertaking 
new   ventures. 
The  dullness  of  the  stock  market 

reflects  the  doubts  that  are  felt  with 
regard  to  the  economic  future  of 
Europe,  for  certainly  there  is  nothing 
in  our  domestic  outlook  to  cause  con- 

cern. The  weekly  statement  of  the 
Federal  Reserve  Banks  shows  a  re- 

serve ratio  unchanged  at  71.1  per  cent 
and  a  gain  of  nearly  $6,000,000  in  the 
gold  held. 

Last  Wednesday  the  new  bond  issues 
offered  in  New  York  totalled  $76,- 
447,000.  They  included  $40,000,000 
gold  bonds  of  the  Dutch  East  Indies 
put  out  on  a  6.45  per  cent  basis,  and 
$20,000,000  soldiers'  bonus  sold  by  the 
State  of  Ohio  at  prices  which  yield 
from  4  to  4.40  per  cent.  It  is  esti- 

mated that  new  bond  issues  amounting 
to  more  than  $1,000,000,000  were 
brought  out  during  the  year  and  while 
much  of  this  money  was  required  to 
pay  old  debts  or  maturing  obligations 
a  large  portion  of  it  will  be  used  for 
new  construction  which  will  give  em- 

ployment to  millions   of  people. 
Speculation  is  nevertheless  dormant 

and  the  commodity  markets  show  few 
changes.  Cotton  continues  firm  as  the 
probability  of  another  small  crop   be- 

comes more  generally  appreciated. 
Woolen  and  cotton  textiles  are  steady. 
The  demand  seems  about  equal  to  the 
supply.  Sugar  is  attracting  more  at- 

tention at  almost  the  lowest  prices  on 
record.  It  is  a  few  points  higher. 
Cuban  advices  say  that  a  big  crop  next 
year  is  financially  impossible  as  the 
planters  cannot  get  the  money  required. 

Reports  from  the  steel  industry  are 
distinctly  favorable  and  an  increased 
production  of  pig  iron  is  believed  to 
presage  a  larger  production  of  steel 
in  the  near  future.  The  action  of  the 
General  Motors  Co.  in  passing  the 
dividend  on  its  common  stock  is  vari- 

ously construed.  Some  think  it  indi- 
cates that  automobiles  are  still  hard 

to  sell  while  others  claim  that  it  re- 
flects conditions  that  are  peculiar 

rather  than  general.  The  truth  seems 
to  be  that  there  is  a  good  demand  for 
low  priced  cars  while  those  that  are 
more  expensive  are  slow  of  sale.  Penn- 

sylvania crude  oil  is  down  from  ten 
to  fifty  cents  a  barrel  and  a  propor- 

tionate decline  in  the  mid-continent 
field  is  expected. 

Railroad  net  earnings  for  November 
are  nearly  complete.  They  are  much 
better  than  had  been  anticipated  but 
the  gain  is  chiefly  due  to  the  reduced 
cost  of  operation.  December  earnings 
are  expected  to  be  poor  as  those  who 
could  deferred  making  shipments  until 
January  when  the  repeal  of  the  trans- 

portation tax  and  the  reduction  of 
about  25  per  cent  in  the  freight  rates 
on  food  products  in  the  trans-Mississippi 
territory  became  effective.  We  shall 
not  know  the  facts  until  February,  but 
many  railroad  managers  expect  a  hand- 

some increase  in  the  traffic  this  month. 
At  the  direction  of  the  President, 

the  Secretary  of  Agriculture  has  called 
an  agricultural  conference  to  consider 
the  plight  of  the  farmers.  It  will  con- 

vene in  Washfngton,  probably  on  Jan. 
23.  Just  what  can  be  done  at  such  a 
conference  is  not  yet  apparent,  but  it 
will  at  least  quicken  sympathy  with 
the  class  who  have  suffered  the  most 
by  the  precipitate  deflation  and  decline 
in  prices. 

These  are  the  annals  of  a  compara- 
tively quiet  week.  In  so  far  as  they 

may  be  prophetically  interpreted  they 
indicate  stability  without  excitement 
and  increased  activity  when  the  long 
deferred  hope  of  European  recovery 
commences  to  be  realized.   •   

Steel  Plant  Coming  Down 
The  enormous  plant  of  the  Chickasaw 

Shipbuilding  and  Car  Co.,  near  Mobile, 
Ala.,  constructed  at  a  cost  of  several 
million  dollars  during  the  early  part  of 
the  war  by  the  United  States  Steel 
Corporation,  is  being  dismantled.  Of 
the  plant  proper  only  the  acetylene  gas 
plant  and  the  million  dollar  electric 
power  plant  will  remain  when  the 
present  work  has  been  completed.  Offi- 

cials are  being  transferred  to  other 
plants  of  the  steel  corporation. 
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While  there  is  not  much  that  is  ma- 
terial to  justify  it,  the  atmosphere  ap- 

pean  once  ajfain  to  be  clearing,  this 
being  due  in  a  large  part  to  the  arma- 

ment limitation  congress  at  Washing- 
ton, to  the  happier  turn  of  atTairs  in 

Ireland,  and  to  the  fairly  general  feel- 
inc  that  questions  of  reparations,  war 
debts  and  so  on  will  at  last  have  to  be 
re-settled  on  a  more  workmanlike  basis 
by  international  agreement.  The  steady 
rise  in  the  New  York  exchange  is  as- 

cribed not  only  to  the  Washington  pro- 
ceedings but  also  to  Americans  being 

more  ready  to  use  their  money  in 
Europe  instead  of  importing  gold,  thus 
directly  improving  conditions  on  this 
side  of  the  Atlantic  and  eventually  in 
their  own  country.  But  the  feeling 
grows  that  the  load  of  debt  weighing 
on  all  the  lately-combatant  countries 
of  Europe  will  have  to  be  re-adjusted, 
and  for  materialistic  and  other  reasons 
Great  Britain  is  quite  ready  to  make 
sacrifices  in  order  to  get  trade  flowing 
again.  The  statement  has  often  been 
made,  in  fact  so  often  as  almost  to 
suggest  a  remote  doubt  about  it,  that 
this  country,  come  what  may,  will  pay 
her  debts.  Almost  as  frequently  we 
are  reminded  that  while  we  borrowed 
suras  of  the  order  of  about  876  million 
pounds  from  America,  we  advanced  to 
our  Allies  just  a  little  more;  and  our 
Allies  show  verj'  slight  ability,  or  even 
disposition,  to  repay. 

Pkoduction  Increasing 

The  overseas  trading  of  Great 
Britain,  according  to  the  latest  return, 
does  indicate  some  improvement,  im- 

ports having  increased  in  value  (hiring 
November  as  compared  with  the  previ- 

ous month  by  more  than  4i  million 
pounds,     while     exports     of     British 
ftrodoce  rose  by  more  than  half  a  mil- 
ion  pounds;  on  the  other  hand  re-ex- 

ports fell  by  nearly  the  same  amount. 
Of  course,  as  compared  with  the  same 
month  in  1920  very  marked  declines  in 
total  values  are  shown  in  every  direc- 

tion, and  this  again  is  true  when  the 
eleven  months  of  1921  are  compared 
with  the  name  period  of  1920,  the  im- 

ports having  fallen,  in  value  that  is,  by 
44  per  rent  and  exports  of  British 
produce  by  48  per  cent. 

But  for  the  time  being  the  move- 
ment in  in  the  right  direction,  and 

';ince  the  settlement  of  the  coal  strike 
last  summer  the  output  of  British 
foods  per  working  day  has  regularly 

■ved  month  by  month.  Of  course, 
is  a  long  way  to  go  and  im- 
ports out-value  exports  by  about  one 

million  pounds  per  working  day.  Our 
imports  may  be  regardc>d  as  steady. 
Exports  are  not  of  course  the  sole 
mearare  of  productivity,  and  no  real 
estimate  can  be  made  of  the  home 
trade.  All  the  same,  as  far  as  they  go 
the  figures  of  export  support  what  a 
number  of  employers  have  been  stat- 

ing of  late,  namely  that  the  British 
workman  is  slowly  but  steadily  putting 
his  back  into  his  business. 

C<-rman  reparations  are  causing  as 
much  trouble  h*re  as — probably  more 

than — our  debts  elsewhere,  and  in  re- 
sponse to  the  suggestion  of  Sir  Peter 

Kylands  that  Germans  should  be  al- 
lowed to  build  super-power  stations  in 

Great  Britain,  the  Institution  of  Elec- 
trical Engineers  has  made  a  public 

protest.  First  of  all  on  the  general 
principle  of  reparations  in  kind  the 
government  is  reminded  of  the  exten- 

sive unemployment  here,  with  the  sug- 
gestion that  any  such  reparations 

should  be  of  a  character  not  to  compete 

with  productions  in  Great  Britain  "in- 
volving employment  on  a  great  scale 

of  labor,  both  skilled  and  unskilled." 
As  to  the  special  suggestion  of  large 
power  stations,  this,  it  is  asserted, 
would  lead  to  an  additional  amount  of 
unemployment  in  the  electrical  trades, 
besides  giving  a  world-wide  advertise- 

ment to  German  goods,  and,  further 
"would  fatally  diminish  the  present 
prestige  of  British  electrical  goods, 
with  most  serious  effects  on  our  export 

markets." British  Economy 

Besides  the  handicap  to  trade  due  to 
international  debts,  it  is  felt  that  few 
countries  are  making  sufficient  efforts 
to  live  within  their  means.  Of  European 
countries  engaged,  only  Great  Britain 
made  any  attempt  by  taxation  to  pay 
for  the  war  while  it  was  running.  The 
two  chief  continental  antagonists  pro- 

ceeded by  way  of  loans,  in  the  belief 
that  the  conquered  enemy  would  have 
to  pay  for  everything.  After  much 
talk  a  special  committee  has  been  sit- 

ting in  Great  Britain  for  the  purpose 
of  cutting-down  expenditure.  An  in- 

terim report  has  just  been  made,  but 
not  published  (a  cut  of  £195,000,000  a 
year  is  suggested),  and  the  final  re- 

port will  not  be  ready  until  the  new 
year  is  fairly  well  advanced.  In  view 
of  the  reductions  to  be  proposed  in  ex- 

penditure, it  is  anticipated  with  confi- 
dence that  the  income  tax  will  be  low- 

ered next  year,  and  newspapers  have 
not  been  lax  in  asserting  positively 
that  the  new  corporation  tax  will  dis- 

appear after  a  one-year  run.  As  to 
the  income  tax,  during  the  past  six 
years  this  has  raised  something  like 
£1,568,900,000,  comparing  with  just 
under  271  million  pounds  for  the  six 
previous  years.  Heavy  taxation  is  un- 

doubtedly affecting  enterprise  ad- 
versely and  now  that  profits  are  de- 

clining the  disadvantage  of  assessment 
on  the  average  profit  of  three  years 
working  is  becoming  obvious;  though 
why  this  fact  could  not  have  been  fore- 

seen by  so  many  people  responsible  for 
business  affairs  is  rather  surprising. 
The  assertion  has  been  made  that  pay- 

ment of  the  tax  now  in  many  cases  im- 
plies inroads  into  capital;  thus  in  some 

instances  at  least  a  capital  levy  is  al- 
ready in  operation. 

Some  firms  have  diflficulty  in  meeting 
demands  for  excess  profits  duty  and 
in  response  to  pressure  the  Chancellor 
of  the  Exchequer  has  agreed  to  ar- 

range definitely  in  his  next  budget  for 
spreading  the  payment  of  outstanding 
arrears   over   a   period    of  five   years. 

payment  to  be  made  by  quarterly  in- 
stallments, with  interest  at  the  rate 

of  5  per  cent  per  annum  without  allow- 
ance for  income  tax.  Special  applica- 

tion will  have  to  be  made  for  this  con- 
cession and  the  Chancellor  is  anticipat- 

ing matters  by  instructing  the  officials 
concerned  to  give  effect  to  the  arrange- 

ment in  advance.  Here  he  may  per- 
haps be  on  safer  ground  than  was 

Lloyd  George,  when,  as  Minister  of 
Munitions,  he  promised  the  machine 
tool  makers  special  concessions  in  taxa- 

tion, only  to  forget  that  the  Chancellor 
of  the  Exchequer  is  responsible  for  the 
budget.  But  the  concessions  do  not 
satisfy  everyone.  Some  firms  who  have 
paid  the  duty  complain  that  the  new 
arrangement  is  not  fair  to  them.  Some 
add  that  the  Chancellor  was  forced  to 
make  the  concession  by  the  fact  that,  if 
he  did  not,  the  firms  concerned  would 
go  bankrupt  and  he  might  lose  the 
whole  of  the  money.  It  is  perhaps  an 
exaggerated  view;  in  such  cases  the 
tax-collector  has  a  very  early  claim  on assets. 

Another  point  is  that  before  a  real 
trade  revival  is  possible  railway  rates 
must  be  lowered  and  prices  generally, 
and  especially  of  coal,  must  be  still 
further  reduced.  The  average  drop  in 
the  price  of  coal  during  the  current 
year  is  estimated  at  13s  6d  a  ton.  It 
is  mainly  in  steam,  gas  and  bunker 
varieties,  household  coal  showing  little 
change.  The  retailer  has  come  in  for 
much  criticism,  not  without  effect,  and 
as  the  cost  of  living  is  reduced — ac- 

cording to  the  latest  available  official 
estimate  it  is  99  per  cent  above  pre- 

war cost — many  wage  reductions  occur 
automatically  and  others  can  be  pressed 
for  on  the  ground  of  equality.  Indeed 
the  council  of  the  trade  union  congress 
has  just  issued  a  manifesto  which  as- 

serts that  wage  reductions  effected  last 
year  reached  £286,000,000.  But  this 
figure,  if  correct,  relates  to  wage  rates, 
not  wages. 

Production  Costs  Increasing 

On  the  other  hand,  against  it  has  to 
be  set  the  fact  that,  according  to  Lord 
Weir's  estimate,  increased  costs  of 
production  in  Great  Britain  in  1920  due 
to  the  lessening  of  hours  of  working, 
etc.,  exceeded  £200,000,000.  Workers, 
or  at  least  many  of  them,  hold  the  view 
that  employers  have  entered  into  a 
conspiracy  to  reduce  wages  and  to 
lengthen  drastically  the  working  week. 
The  council  issuing  the  manifesto  as- 

serts this,  "from  the  evidence  sub- 
mitted to  us."  But  any  such  general 

combination  of  employers  for  that  par- 
ticular purpose  is  extremely  unlikely. 

Reductions  in  wages  are  being  forced 
solely  by  circumstances.  The  fact  that 
for  some  time  past  Great  Britain  has 
had  an  army  of  unemployed  drawing 
on  public  funds  to  numbers  approaching 
two  million,  with  more  than  a  quarter 
of  a  million  on  a  reduced  working 
week,  should  be  almost  sufficient  evi- 
dence. 

The  executive  council  of  the  Amal- 
gamated Engineering  Unions  evidently 
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appreciate  the  gravity  of  the  situation. 
IiKieed  they  admit  it,  in  view  of  the 
fact  that  more  than  92,000  members 
are  out  of  work.  They  therefore  urge 
the  members  to  ratify  the  provisional 
agreement  reached  with  the  employers 
on  freedom  of  management  and  over- 

time matters;  in  fact  the  council  sug- 
gest that  failure  of  the  workpeople  to 

agree  will  probably  mean  a  national 
stoppage  of  the  industry  on  the  part  of 
the  employers.  The  membership  of 
the  union  is  430,000,  or  30,000  less  than 
at  the  beginning  of  1921,  and  more 
than  25  per  cent  are  unemployed. 

The  problem  of  the  out-of-work  has 
been  especially  acute  in  the  midland 
areas,  and  rest  rooms  for  unemployed 
men  have  been  instituted  in  Birming- 

ham, while  lately  one  for  women  and 

girls  has  also  been  opened.  The  men's rooms  are  available  all  day  and  are 
controlled  chiefly  by  committees  of  the 

unemployed  themselves.  More  women's centers  will  be  established  in  this  year, 
the  ordinary  proceedings  including 
evening  concerts,  games,  etc.,  and  the 
supply  of  cheap  refreshments. 

Effects  of  Disarmament 

The  negotiations  at  Washington  had 
effect  on  the  market  prices  of  shares 
of  the  armament  firms  and  indeed 
caused  some  little  depression  in  other 
quarters.  For  although  the  production 
of  armaments  is  certainly  not  to  the 
advantage  of  the  nation,  some  interests 
must  be  affected  adversely.  Firms  out- 

side regular  armament  circles  who 
were  to  have  supplied  material,  etc., 
for  new  capital  ships  had  already 

named  their  particular  vessel  "God- 
send," and  it  was  partly  because  of  the 

suspension  of  Admiralty  orders  that 
W.  Beardmore  &  Co.,  Ltd.,  Glasgow, 
decided  to  pay  no  dividends  recently. 
The  accounts  for  the  five  years  ending 
with  1920  show  an  aggregate  profit  of 
£2,411,021,  separate  accounts  for  each 
year  not  being  available.  After  pay- 

ment to  preference  shareholders,  plac- 
ing a  million  pounds  to  the  general  re- 

serve, etc.,  the  ordinary  shareholders 
receive  nothing ;  in  fact  they  have  been 
without  a  dividend  since  1918,  the  di- 

rectors last  year  carrying  forward 
£711,909. 

Vickers,  Ltd.,  Sheffield,  holds  half  of 
the  ordinary  capital  in  the  Glasgow 
concern  and  provides  two  directors.  It 
happens  that  Vickers,  Ltd.,  has  just  is- 

sued a  report  for  the  year  1920;  here 
again  no  dividend  is  to  be  paid  on  the 
ordinary  shares.  The  profit  for  the 
year  was  £541,300,  and  after  payment 
of  preference  dividend,  etc.,  a  balance 
of  about  £145,300  is  to  be  added  to  the 
balance  brought  in,  the  carry  forward 
being  £991,639.  The  share  capital  is- 

sued of  this  company  is  £20,678,400, 
with  £2,770,200  in  debentures  and 
notes.  The  value  of  material  and 
work  in  progress  shows  a  slight  re- 

duction and  is  put  at  £3,481,600.  This 
is  in  the  company's  own  works  and 
does  not  take  in  the  work  of  the  sub- 

sidiary companies,  in  which  Vickers, 
Ltd.,  is  interested  to  the  extent  of 
£18,076,600.  It  may  be  added  for  com- 

parison purposes  that  against  the  sum 
for  1920  of  £541,300,  the  profits 
amounted  to  a  total  of  £4,493,700  for 
the  four  previous  years. 

The  Sheffield  concern  of  Brown,  Bay- 
ley's  Steel  Works,  after  including  the 
balance  brought  forward  and  interim 
dividends  paid,  shows  a  balance  on 
revenue  account  of  £29,457.    This  firm 

is  preparing  stainless  iron  or  mild 
steel,  some  half  a  dozen  brands  of 
which  are  now  on  the  market.  Dorman, 
Long  &  Co.,  Middlesbrough,  iron  and 
steel  producers,  etc.,  paid  5  per  cent 
free  tax  on  their  ordinary  shares,  or 
half  the  dividend  distributed  last  time. 
The  accounts  show  profits  for  1920  of 
£413,799.  The  ordinary  shares  amount 
to  some  six  million  pounds,  out  of  a 
total  issued  capital  of  ii  million 

pounds. 
Machine  Tools  Very  Quiet 

The  motor  car  and  cycle  industry 
may  have  received  somewhat  of  a  fillip 
from  the  Olympia  shows,  but  this  has 
not  led  to  any  great  expansion  in  the 
call  for  machine  tools,  and  the  machine 
tool  industry  is  as  depressed  as  ever.  A 
deputation  from  the  Machine  Tool 
Traders'  Association  recently  drew  at- 

tention to  the  large  stocks  of  tools 
still  held  by  the  government,  valued  at 
£2,000,000  and  upwards;  the  proceed- 

ings were  private  and  apparently  no 
conclusion  was  reached.  Recent  vot- 

ing in  the  association  in  connection 
with  the  proposal  to  bring  machine 
tools  within  the  second  part  (preven- 

tion of  dumping)  of  the  Safeguarding 
of  Industries  Act  and  thus  make  them 
liable  to  duty  resulted  in  less  than  100 
being  in  favor,  a  quarter  the  number 
against,  a  handful  neutral,  while  the 
remainder  did  not  vote. 
A  statement  of  affairs  of  the  Uni- 

versal Machinery  Corporation,  Ltd., 
London,  E.  C,  now  in  liquidation,  shows 
on  the  one  side  unsecured  creditors  at 
£120,892,  while  the  chief  item  on  the 
assets  side  is  stock  of  machinery,  some 
of  which  is  understood  to  be  in  France, 
valued  at  £50,000.  The  net  result  is 
a  deficiency  of  £73,675  to  meet  claims 
of  unsecured  creditors,  subject  to  costs 
of  liquidation.  The  share  capital,  au- 

thorized, issued  and  fully  paid  up  is 
£20,000. 

Some  Firms  Prospered 

Among  motor  car  firms  Humber, 
Ltd.,  Coventry,  seems  to  have  done 
very  well,  the  turnover  in  1920,  in 
face,  constituting  a  record,  with  profits 
amounting  to  nearly  £104,000,  or  al- 

most the  same  as  for  the  previous  year. 
D.  Napier  &  Son,  Acton,  W.,  also  made 
a  good  return,  showing  a  net  profit  of 
£79,099  against  a  loss  the  previous 
year  of  £59,541;  no  dividend  is  being 
paid  on  the  ordinary  shares  and  the 
directors  are  being  reminded  that  good 
will  is  valued  at  £300,000.  W.  H.  Dor- 
man  &  Co.,  Stafford,  associated  with 
the  motor  car  industry  as  manufac- 

turer of  motors,  shows  in  the  report 
for  the  year  ending  with  July,  1920,  a 
trading  loss  of  £309,363,  compared  with 
a  profit  of  £72,980  the  previous  year. 
After  allowing  for  payment  of  prefer- 

ence dividends,  etc.,  the  debit  balance 
is  £186,000.  The  directors  state  that 
at  the  end  of  last  year  the  company 
had  booked  orders  worth  approximately 
£700,000,  mainly  for  the  Dorman  en- 

gine, but  the  major  portion  of  these 
orders  had  to  be  suspended  or  can- 

celled as  customers  could  not  take  de- 
livery or  pay.  Rudge,  Whitworth, 

Ltd.,  Coventry  and  Birmingham,  again 
paid  10  per  cent  free  of  tax  on  the 
ordinary  shares,  but  presents  no  state- 

ment of  accounts;  no  balance  sheet,  in 
fact,  has  been  available  since  1915.  It 
is  reported  that  the  Triumph  Cycle 
Co.,  has  bought  up  one  of  the  Coventry 
motor  concerns  and  will  manufacture 
a  four-seater  car. 

Trend  of  Business  Improve- 
ment— Plants  Resuming 

The  Imperial  Wheel  Co.,  Flint,  Mich., 
manufacturer  of  automobile  wheels, 
has  resumed  full  production  at  its 
plant.  The  company  is  said  to  have 
orders  on  hand  for  more  than  75,000 
sets  of  wheels. 
The  Bourne-Fuller  Co.,  Cleveland, 

Ohio,  has  resumed  production  at  its 
Upson  nut  works,  giving  employment 
to  about  800  operatives.  A  wage  re- 

duction of  15  per  cent  has  been  made 
at  the  plant. 

The  Ingersoll-Rand  Co.,  New  York, 
is  maintaining  the  full-time  operating 
schedule  at  its  West  Easton,  Pa.,  plant. 

The  Missouri-Pacific  Railroad  Co.,  St. 
Louis  Mo.,  has  re-opened  its  repair 
shops  at  Sedalia,  Mo.,  giving  employ- 

ment to  about  1,400  operatives. 
The  Chief  Motors,  Inc.,  Port  Huron, 

Mich.,  recently  merged  into  the  Whit- 
ney Tractor  Co.,  with  kindred  interests, 

is  arranging  for  increased  operations 
at  its  plant  to  develop  an  output  of 
100  tractors  daily.  Additional  equip- 

ment will  be  installed  at  once. 
The  Bessemer  Gas  Engine  Co.,  Grove 

City,  Pa.,  is  increasing  operations  at 
its  plant  and  will  soon  inaugurate  a 
full  production  schedule. 

The  Missouri,  Kansas  &  Texas  Rail- 
road Co.,  St.  Louis,  Mo.,  has  resumed 

operations  at  its  shops  in  the  vicinity 
of  Sedalia,  Mo. 

The  Jewett  Phonograph  Co.,  Allegan, 

Mich.,  manufacturer  of  talking  ma- 
chines, has  increased  its  working  force 

to  over  100  men,  with  working  schedule 
advanced  from  10  to  13  hours  a  day. 

The  Jenkins  Brothers  Co.,  Bridge- 
port, Conn.,  manufacturer  of  valves,  is 

maintaining  active  production  at  (its 
local  plant  and  distributed  a  bonus  of 
5  per  cent  to  employees  on  Jan.  1. 

The  Carbon  Iron  and  Steel  Co.,  Par- 
ryville,  Pa.,  is  arranging  for  the 
resumption  of  operations  at  its  plant, 
following  a  shut-down  for  the  past 
six  months.  Repairs  and  improvements 
were  made  to  equipment. 

The  Rochester  Can  Co.,  Rochester, 
N.  Y.,  distributed  a  bonus  totaling 
$26,000  to  its  employees  during  the 
holiday  season.  Active  production  is 
being  maintained  at  the  plant. 

The  Delaware,  Lackawanna  &  West- 
ern Railroad  Co.,  is  operating  its  shops 

at  East  Buffalo,  N.  Y.,  on  full  time, 
with  a  normal  working  force  of  about 

1,000  men. 
The  Locfcwood  Manufacturing  Co., 

Norwalk,  Conn.,  manufacturer  of  hard- 
ware products,  has  recently  resumed 

operations  on  a  full  time  schedule, 
giving  employment  to  about  700 

operatives. 
The  Westinghouse  Electric  and  Manu- 

facturing Co.  has  placed  two  addi- 
tional plant  units  in  operation  at  its 

East  Pittsburgh,  Pa.,  works. 
The  Baldwin  Locomotive  Works, 

Philadelphia,  Pa.,  is  maintaining  an 
active  working  schedule,  giving  employ- 

ment to  about  7,500  men,  and  expects 
to  maintain  this  basis  of  production 
throughout  the  winter. 

The  A.  B.  Stove  Co.,  Battle  Creek, 
Mich.,  manufacturer  of  gas  ranges,  is 
operating  at  full  production,  with  the 
largest  output  ever  maintained  at  the 

plant. 

The  American  Car  and  Foundry  Co., 
New  York,  has  received  a  contract  for 
twenty-five     all-steel     passensrer     cars 
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from  the  Manhattan  Railroad  Co., 
New  York.  The  work  wll  be  handled 
at  the  Berwick,  Pa.,  plant  of  the 
company. 

The  American  Locomotive  Co.,  New 
York,  has  taken  contracts  for  twenty- 
five  heavy-type  Mikado  locomotives 
from  the  Central  Railroad  of  New 
Jersey. 
The  Alcoma  Steel  Corporation,  120 

Broadway,  New  York,  operating  in  the 
Lake  Superior  district,  has  taken  an 
order  for  15,000  tons  of  steel  rails 
from  the  Canadian  National  Railways 
Company. 

It  is  reported  that  the  General  Elec- 
tric Company's  plant  in  Pittstield, 

Mass.,  has  received  another  larjre  order 
from  Japan,  for  power  transformers 
and  lightning  arresters.  Transform- 

ers are  to  be  of  a  capacity  to  generate 
150,000  volts  and  transmit  current  150 
miles.  This,  together  with  substantial 
orders  from  the  .\labama  Power  Co. 
and  the  Southern  Power  Co.,  of  South 
Carolina,  as.sures  an  expansion  of  the 

plant's  operations  by  February. The  Smith  &  Wesson  Co.,  Springrfield, 
Mass.,  is  installing  new  machinery,  and 
the  prospect  is  that  the  plant,  closed 
since  last  summer,  will  resume  opera- 

tions soon. 
* 

Chamber  of  Commerce  to  Aid 
Study  of  Depreciation 

Practical  studies  by  the  various  in 
dustries  for  the  purpose  of  ascertain- 

ing within  each  industry  a  normal  rate 
of  depreciation  on  buildings,  machinery, 
etc.,  which  may  be  used  as  a  basis  for 
reckoning  depreciation  in  individual 
plants,  are  urged  by  the  Fabricated 
Production  Department  of  the  Chamber 
of  Commerce  of  the  United  States. 
Such  studies  have  the  approval  of  the 
United  States  Treasury  Department. 

It  is  not  the  purpose  to  create  within 
any  industry  an  inflexible  standard 
rate  of  depreciation  for  the  buildings, 
machinery,  etc.,  of  each  unit  within 
the  industry,  but  it  is  proposed  to  set 
up  something  that  may  be  used  as  a 
guide  to  fit  usual  conditions,  as  ex- 

plained in  a  bulletin  in  which  the  Fabri- 
cated Production  Department  puts  for- 
ward   its    recommendation. 

There  are  certain  conditions  affecting 
the  wear  and  tear  upon  buildings  and 
machinery  that  are  similar  in  most  of 
the  plants  within  any  industry,  it  is 
declared.  If  these  uniform  conditions 
are  taken  into  account  in  arriving  at 
depreciation  rates  which  are  to  be 
charged,  it  is  much  easier,  it  is  held, 
for  members  of  the  industry  and 
treasury  officials  to  agree  on  rates  than 
when  no  basis  at  all  is  set  up. 
The  Fabricated  Production  Depart- 

ment of  the  national  chamber  has  been 
working  on  this  particular  problem  for 
some  time.  The  announcement  which 
it  makes  in  its  bulletin  that  the  Treas- 

ury Department  approves  investigation 
and  study  along  the  lines  suggested 
will  be  of  unusual  interest  to  business 
men,  particularly  manufacturers,  who 
have  WTPStlfd  with  this  question  of 
proper  rates  to  charge  for  depreciation. 
Manufacturers  have  recognized  that 
different  conditions  obtain  in  the  dif- 

ferent industries  and  that  depreciation 
is  much  greater  In  certain  lines.  It 
is  clear  for  instance  that  depreciation 
on  buildings  used  in  the  manufacture 
of  steel  products,  foundries,  etc.,  is 
greater  than  on  buildings  used  for  the 
manufactore  of  fine  textile  goods. 

Government  Officials  and  IManufacturers  Urge  Extension 
of  Work  of  Screw  Thread  Commission 

In  all  probability  Congress  will  ex- 
tend the  term  of  the  National  Screw 

Thread  Commission  for  a  period  of  five 
years,  from  March  21,  1922.  The  mat- 

ter is  now  being  considered  by  the  Com- 
mittee on  Coinage,  Weights  and  Meas- 

ures of  the  House  of  Representatives. 
No  opposition  to  the  proposal  has  been 
voiced  and  it  is  believed  that  the  reso- 

lution, to  the  foregoing  effect,  which 
was  introduced  by  Representative  Til- 
son  of  Connecticut,  will  be  passed. 

Since  the  issuance  of  its  report  on 
screw  threads,  the  commission  has  been 
urged  to  extend  the  work  with  the  idea 
of  standardizing  heads  of  bolts  and 
nuts,  heads  of  screws,  and  the  wire 
sizes.  Col.  E.  C.  Peck,  of  Cleveland, 
Ohio,  who  is  a  member  of  the  Screw 
Thread  Commission,  testifying  before 
the  House  Committee,  stated  that  there 
are  seven  distinct  systems  in  use  in  the 
United  States  for  measuring  wire  sizes. 
He  declared  it  would  be  a  great  benefit 
to  the  entire  manufacturing  industry  if 
the  commission  can  establish  a  system 
of  wire  gage  numbers  that  will  suit  all 
purposes  and  be  standardized  in  the 
same  way  screw  threads  have  been 
standardized.  Col.  Peck  told  the  com- 

mittee that  there  had  been  no  complaint 
from  manufacturers  as  a  result  of  the 
effort  to  standardize  screw  threads  and 
pointed  out  that  the  Association  of 
Screw  and  Nut  Manufacturers,  which 
includes  fifty-seven  manufacturing  con- 

cerns, adopted  the  commission's  report unanimously.  He  said  that  the  demand 
for  the  extension  of  the  work  of  the 
commission  comes  more  insistently 
from  manufacturers  than  from  the  con- 

sumers   of    their    products. 
In  emphasizing  the  importance  of  ex- 

act fits  in  screw  threads.  Col.  Peck  cited 
the  consequences  which  followed  the 
breaking  of  a  bolt  when  England  and 
the  United  States  were  competing  in 
an  effort  to  cross  the  Atlantic  Ocean 
in  an  airplane.  England  would  have 
won  that  honor  had  our  standard  of 
screw  threads  been  in  use  in  that  coun- 

try, as  the  failure  was  caused  by  too 
great  an  initial  strain  on  the  bolt 

The  value  of  the  screw  thread  re- 
port. Col.  Peck  pointed  out,  may  be 

judged  from  the  fact  that  the  whole 
principle  has  been  adopted  in  Germany. 
Commerce  Secretary  Hoover  ap- 

peared before  the  committee  and  urged 
that  the  benefits  which  had  followed  the 
simplification  and  standardization  of 
screw  threads  be  extended.  He  pointed 
out  that  "it  has  become  more  necessary 
than  ever  before,  with  the  disparity 
between  distribution  and  production 
costs,  to  resort  to  simplification  of  mat- 

ters of  this  type.  The  most  pregnant 
field  I  know  in  which  something  can 
be  done  toward  restoring  the  relativity 
of  production  and  distribution,  is  that 
we  do  not  produce  such  a  tremendous 
variety  of  goods.  Then  we  are  not 
compelled  to  carry  such  quantities  of 
materials  in  stock.  We  do  not  have  so 
much  waste  through  misfits  and  other 
losses  of  that  type.  This  commission 
has  demonstrated  that  it  is  possible  to 
get  co-operation  between  manufactur- 

ers and  engineers.  With  our  very 
strongly  individualistic  manufacturer, 
the  tendency  is  to  establish  little  quali- 

ties about  his  own  dimension  that  will 
hold  his  particular  trade.  But  generally 
the  manufacturing  industry  has  taken 

a  wider  view  and  is  prepared  to  co- 

operate in  such  matters." Major  J.  O.  Johnson,  of  the  Ordnance 
Department  of  the  Army,  referred  to 
the  commission's  report  as  "the  uni- 

versal language  on  screw  threads."  In 
the  manufacture  of  75-mm.  shells  dur- 

ing the  war,  it  was  necessary  to  deal 
with  various  tolerances,  he  said,  until 
there  were  twenty-eight  different  sizes 
applying  to  the  fuses  which  were 
screwed  into  the  shell.  This  now  has 
been  worked  down  to  six  sizes  and  by 
working  through  this  class  of  fits  he 
expects  to  get  it  down  to  less  than 
that.  The  fact  that  manufacturers  now 
have  to  have  only  six  sets  of  taps  and 
six  sets  of  gages  instead  of  twenty- 
eight,  means  a  tremendous  saving,  he 
pointed  out.  He  cited,  as  an  instance 
of  the  difficulties  which  arose  prior  to 
screw  thread  standardization,  the  ex- 

perience of  ships  in  American  harbors. 
Due  to  the  variety  of  threads  on 
hydrants,  it  would  be  necessary  for  the 
ship's  machine  shop  to  make  a  coupling 
at  nearly  every  port  before  it  could 
hook  onto  a  hydrant  to  get  water. 
When  the  Washington  fire  depart- 

ment was  sent  to  Baltimore  to  help 
fight  the  great  fire  in  that  city,  Wash- 

ington hose  and  other  apparatus  could 
not  be  coupled  up  in  Baltimore  due  to 
the  difference  in  thread.  This  instance 
was  referred  to  by  Major  Johnson  as 
one  of  the  most  striking  instances  of 
lack  of  standardization  of  screw 
threads.  By  following  the  present 
standardized  system,  there  is  no  con- 

fusion. A  tap  can  be  bought  in  San 
Francisco  and  the  die  in  New  York. 
He  explained  that  the  commission 
wishes  to  extend  its  work  to  the  stand- 

ardization of  taps  and  tools  and  the 
acme  thread  remains  to  be  standardized. 

Machine  Tool  Exhibit 
in  Japan 

The  manufacture  of  machine  tools  in 

Japan  has  undergone  gradual  develop- 
ment during  the  past  twenty  years. 

The  period  of  the  war  saw  the  greatest 
expansion,  due  mostly  to  the  high  price 
of  imported  tools  and  the  difficulty  of 
transporting  them.  This  gave  Japanese 
manufacturers  the  opportunity  to  per- 

fect their  designs  and  expand. 
Since  the  armistice  the  general  de- 

pression has  had  its  effect  upon  the 
machine _  tool  trade.  Manufacturers 
took  this  as  an  opportune  time  to 
arrange  an  exhibit  and  it  was  held  at 
Osaka  from  Oct.  22  to  Nov.  30,  last 
year.  The  show  was  a  great  success, 
practically  all  the  large  builders  of 
tools  in  Japan  taking  part.  Prominent 
exhibitors  were  the  Ikegail  Iron  Works, 
Karatsu  Iron  Works,  Niigata  Iron 
Works,  Locomotive  Works  at  Osaka  and 
the  Gas  and  Electric  Works  at  Tokio. 

Russia  Introduces  the 
Metric  System 

According  to  a  decree  of  the  Peoples 
Commissars,  published  in  official  soviet 
papers,  the  metric  system  of  measures 
was  introduced  in  all  soviet  institu- 

tions beginning  Jan.  1,  1922,  and  from 
1924  the  metric  system  of  weights  and 
measures  must  be  finally  and  uni- 

versally adopted  throughout  Soviet 
Russia. 



January  12,  1922 Cut  Production  Costs— With  Modern  Equiprrfnt 

84g 

Special  Meeting  of  Manufac- 
turers To  Discuss  Tariff 

To  crystalizo  and  give  expression  to 
the  manufacturing  opinion  of  the  coun- 

try respecting  the  vital  principle  of 
tariff  administration  and  the  need  for 
early  action  upon  tariff  legislation  in 
the  public  interest,  it  has  been  deter- 

mined to  call  a  convention  of  American 
manufacturers  under  the  auspices  of 
the  National  Association  of  Manufac- 

turers to  meet  at  the  New  Willard  Hotel, 
Washington,  D.  C,  on  Monday  and  Tues- 

day, Jan.  30  and  31. 
A  referendum  vote  of  the  association 

has     just     been     taken     to     determine 
whether    or    not    the    membership    ap- 

proves the  proposal  to  insert  the  prin- 
ciple of  "American   Valuation"   in   any tariff  bill  which  may  be  enacted.     The 

membership  vote  disclosed  77.7  per  cent 
favorable   to   American   valuation,    20.7 
per  cent  unfavorable,  and  1.6  per  cent 
of    the    ballots    cast    were    defective. 
This  meeting  has  been  called  as  a  means 
of   forming    intelligent   public    opinion 
upon  the  vital  subject  at  issue,  acquaint- 

ing   Congress    with    the    viewpoint    of 
industrial    business    and    securing    the earliest  practical  action  toward  a  stable 
public  policy.     Further  information  of 
the  meeting  can  be  obtained  from  the 
secretary,     George     S.     Boudinot,     50 Church  St.,  New  York  City. 

^     Farm  Machinery  Finds  Favor 
in  Chile 

American  farm  machinery  formed  an 
important  part  of  the  exhibits  at  the 
agricultural  show  held  during  the  last 
week  of  October  in  Santiago,  Chile,  by the  National  Society  of  Agriculture. 
This  indicates  a  tendency  toward  the 
employment  of  modern  equipment,  ob- 

tained chiefly  from  the  United  States, according  to  a  report  from  Charles  A 
McQueen  to  the  Department  of  Com- 

merce. American  plows,  cultivators, drills,  mowers,  binders  and  binder- 
thrashers,  together  with  traction  en- 

gines, both  American  and  British,  and thrashers,  chiefly  American,  formed  the 
bulk  of  the  machinery  on  view. 

In  the  more  highly  specialized  prod- ucts American  manufacturers  had 
little  competition.  The  American 
reaper-thrasher  was  the  object  of  much 
interest  and  this  machine  is  particu- 

■  larly  adaptable  to  conditions  in  the south  of  Chile,  the  principal  wheat- 
growirg  district,  because  the  copious rainfall  requires  rapid  action  on  the 
part  of  the  farmer  so  that  the  grain may  be  harvested  and  thrashed  be- 

tween the  frequent  showers,  when  con- ditions are  favorable. 
The  market  for  modern  agricultural 

machinery  in  Chile  is  limited  by  two factors-the  cheapness  of  labor  and 
the  lack  of  a  steady  export  demand 
lor  the  agricultural  products  of  the country.  This  exhibit  has  shown  an 
increasing  interest  on  the  part  of  the 
Chileans  m  modern  farm  equipment. A  return  to  normal  conditions  will  un- 

doubtedly witness  an  increased  demand 
for  American  agricultural  machinery 

Among  the  lighter  tools  and  imple- ments exhibited  were  articles  manufac- 
tured locally.  Dairy  machinery  and light  flour  mills  of  American  manufac- 

ture were  rather  scarce,  these  products coming  most  from  Sweden,  where  the 
exchange  rates  permit  of  lower  prices than  wo  can  compete  with. 

Major  Hoke  Addresses  New 
Britain  Section,  A.  S.  M.  E. 
Major  W.  E.  Hoke,  formerly  of  the 

Bureau  of  Standards  at  Washington, 
addressed  a  gathering  of  about  200 
members  and  friends  of  the  New  Britain 
Section,  A.  S.  M.  E.,  assembled  at  the 
plant  of  the  New  Britain  Machine  Co., 
on  the  evening  of  Tuesday,  Jan.  3,  1922. 
His  subject  was  "The  Millionth  of  an 

Inch." 

Major  Hoke's  wide  experience  in  the development  and  manufacture  of  pre- 
cision gages  renders  him  peculiarly adapted  to  bring  home  to  his  hearers 

the  possibilities  in  the  way  of  accurate 
measurements  by  the  use  of  such  gages. 
Lantern  slides  of  the  gages,  the  ma- 

chinery used  in  their  manufacture,  and 
some  of  the  many  ways  in  which  they 
may  be  applied  to  modern  production methods  were  shown  on  the  screen. 

The  speaker  exhibited  gages,  squares, surface  plates  and  similar  tools  that 
were  claimed  to  be  accurate  to  within  a few  milhonths,  and  demonstrated  in  an 
interesting  manner  how  surfaces  of  the 
utmost  precision  were  produced  upon machines  far  less  accurate  than  them- 

selves by  the  application  of  the  princi- 
ple of  the  symmetrical  distribution  of errors. 

The  theory  of  the  interference  of 
light  waves  was  explained  and  the  man- 

ner in  which  the  color  bands  of  the  in- 
terferometer were  applied  to  the  check- 

ing of  accurate  measurements.   ♦   

New  England  Foundrymen Dine  and  Frolic 
The  twenty-sixth  annual  meeting  of 

the  New  England  Foundrymen's  Asso- 
ciation was  held  in  the  Exchange  Club 

in  Boston,  on  the  evening  of  Jan  ll' A  large  crowd  of  members  and  friends attended  the  festivities,  which  were 
garnished  with  a  program  of  entertain- 

ment seldom  provided  at  such  affairs, 
the  Foundrymen's  own  orchestra  sup- plied the  music  for  the  occasion.  A 
vaudeville  show  with  a  variety  of  per- 

formers made  the  evening  a  most  en- 
joyable one. 

The  election  of  officers  for  the  en- 
suing year  resulted  in  the  selection  of t..  H  Ballard,  of  the  General  Electric 

Co.,  Lynn,  Mass.,  as  president.  Other oHicers  chosen  were:  George  A.  Ray, 
Taylor-Fenn  Co.,  Hartford,  vice-presi- dent; H.  H.  Gibby,  Gibby  Foundry  Co., Boston,  treasurer;  and  Fred  F.  Stock- 
well,  Barbour-Stockwell  Co.,  Cambridge 

secretary.  
' Charles  A.  Reed,  chairman  of  the executive  committee,  arranged  the  de- tails of  the  meeting. 

Gov.  Harding  on  Exchange 
and  Tariff 

Foreign    exchange    and    the    export situation  were  referred  to  in  a  recent 
public  address   by  W.   P.   G.  Harding, 
governor  of  the  Federal  Reserve  Board. 
He  said  that  judging  from  our  own 

history  after  the  Civil  War,  many  years 
will  doubtless  elapse  before  some  Euro- 

pean countries  can  restore  the  normal 
value   of   their   currencies,    but    if  the violent  fluctuations  in  exchange  which 
have   marked   the   past   two   years   can 
be  prevented  in  future  and  a  stabiliza- 

tion   on    some    basis    accomplished,    it 
will  be  possible  to  engage  in  commer- 

cial   and    financial    transactions    with 
Europe   on   a  much   larger  scale   than 
at   present.      If   we    wish    to   sell    our 
surplus  products   abroad,  it  is  evident 
that  we  must  continue  to  exchange  com- 
modities    with    foreign    countries,    for 
where  we  sell  we  must  buy.    A  curtail- 

ment   of    production    to    meet    merely American   requirements   would   involve 
wide-spread   unemployment    and    would 
invite  disaster.     On  the  other  hand,  be- 

cause of  the  great  depreciation   in  the 
currencies   of   many   foreign   countries 
their  labor  costs  are   much   less   than 
ours   and   partly  because   of   this   fact 
and  partly  because  of  the  high  premium on  dollar  exchange,   they  are   able   to undersell  us  in  our  own  markets. 
One  of  the  great  problems  of  our 

national  legislators  today  is  to  frame 
a  tariff  which  will  prevent  the  dumping 
upon  our  markets  of  foreign  goods, 
without  at  the  same  time  erecting  a 
tariff  wall  so  high  that  our  exports  will 
be  greatly  reduced  because  of  the  in- 

ability of  foreign  nations  to  trade with  us. 

November  Exports  of 
Motor  Vehicles 

With  the  exception  of  motorcycles, 
exports  of  motor  vehicles  during November  show  a  decrease  from  the 
exports  of  the  previous  month,  says the  Department  of  Commerce.  Pas- 

senger car  shipments  were  one-tenth smaller  in  number,  while  motor  trucks 
showed  a  decrease  of  more  than  one- 
fourth.  Motorcycle  exports  increased 
13  per  cent  in  number.  A  slight  in- 
ci-ease  in  the  unit  value  of  passenger cars  is  evident  and  a  considerable  de- 

crease in  the  unit  value  of  motor  trucks 
exported— 12  per  cent  as  regards  com- 

plete trucks,  and  43  per  cent  as  regards chassis  of  trucks. 

Japan  Shows  Slight  Improve- ment in  Trade 
There  has  been  little  change  in  the 

general  economic  conditions  of  Japan 
since  Nov.  15,  according  to  acting  com- 

mercial attache  H.  A.  Butts,  of  Tokio, 
to  the  Department  of  Commerce.  Ex- 

cept some  increased  activity  in  the  cot- 
ton yarn,  raw  silk,  silk  textile  and  rice 

markets,  trade  and  industry  in  other 
lines  remain  depressed.  Heavier  rail- 

road traffic  during  November,  a  more 
active  demand  for  shipping  space,  the 
chartering  of  more  small  vessels,  how- 

ever, are  hopeful  signs  of  increasing business.  Postal  and  savings  deposits 
have  decreased,  bank  rates  increased 
and  money  is  somewhat  tighter  but 
that  is  quite  natural  in  view  of  the 
general  custom  to  settle  all  outstand- 

ing debts  before  the  beginning  of  the 
new  year.  The  government  reports  ex- 

penditures in  excess  of  revenues  for  the 
period  from  Jan.  1  to  Oct.  1. 

Although  there  will  probably  be  some 
improvement  in  the  export  trade  in 
December,  through  increased  exporta- 
tions  of  silk,  cotton  yarns  and  textiles, 
it  does  not  seem  probable  that  the  in- 

crease will  be  sufficient  to  equal  the 
probable  imports  for  that  month  and 
the  year  will  undoubtedly  close  with 
an  excess  of  imports  over  exports  of 
about  360,000,000  yen,  compared  with  a similar  unfavorable  trade  balance  last 
year  of  388,000,000  yen.  While  the 
balance  is  less  this  year  than  last,  the 
ratio  of  the  balance  to  their  exports 
IS  considerably  greater.  However,  the outlook  for  1922  presages  a  larger export  and  import  return. 
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Condensed-C^lipping  Index  of  hquipment Patented  Aug.  20,  191S 

Uithr.    Kucllir,   »•   and    ll-ln.,   -Junior" 
Moruuvh  Machine  Tool  Oi.,  Sidney.  Ohio. 

"Amtrlcan   Machinist."  August   S5,   1921, 

Th«  lath«  Is  made  in  both  9- 

and  H-ln.  >«-tn(r.  In  l>exl  lengths 
from  *1  to  S  ft.,  and  In  ,  l:1ier 
bench  or  floor  nHxIel-  -ul- 
•tock  Is  of  the  l>o«  .  (s 
«iulpp«d    with    a    th:  .>n< 
piUry  and  >inKl«  back  "cars. 
The  bed  Is  made  «f  seml-neel. 
Uugcltudlnal  and  cross  feeds  are 
l>r.>\  Ided.  The  machln<*  can  be 
furni»li«d  with  either  full  or  seml- 
<iuk-ic -chance  gear  bos.  H  feed.s 
•od  tlireads  belnir  obtainable 
with  the  fortntr  .inJ  3  quick 
changes  with  the  letter.  jsp.T. 
turret  and  draw-in  attachment:!. 
citasing  dial  and  stop,  oil  pump 
and  IndirMiuU  motor  drive  can be  furnished. 

Car.  bhep.  Elect  rie 

AutocnatK-  "^ranxporutlon  Co.,  2933  .Main  St,  Buffalo.  N.  T. 
"American  Machinist."  August  25,  1921. 

The  machine  la  Intended  to 
provide  quick  and  convenient 
Inter-ahop  transportation.  The 
wlMelbaae  of  the  car  is  6S  In.. 
and  the  tread  is  3.i  in.,  so  that 
the  machine  can  pass  through 
most  diop  doors  and  aisles.  Tho 
car  has  a  cruising  radius  of  flft.v 
™U*«  on  one  charge  at  a  speed 
of  IS  miles  per  hour,  and  a  load 
oiMcttr  of  600  pounds.  It  is 
said  that  the  cost  of  recharging 
the  batteries  Is  but  a  few  cents 

•**■  ̂ ^7-  Charging  apparatus can  be  nimlshed. 

(•ace*,   rioK.   Thread,   Reversible 

Pratt  &  Whitney  Co.,  Hartford,  Conn. 

"American   Machinist,"   August   25,   1921. 

Connec^^lnK-Kud   Muchinet    Babbitting,   Boring  and    Straightening: 
Sawyer-Weber   Tool   Manufacturing  Co..   Los  Angeles.   Cal. "American   Machinist."   August  25,   1921. 

The  bed  of  the  machine  consists  of 
ft  face-plate  on  which  may  be  locattd 
the  clamps.  V-bioclts,  boring  tool  and 
other  eqiiipnu-nl.  It  is  stild  thai  with 
this  machine  an  operator  can  b:ibl)itl 
a  conMecting-ro<l  bearing,  straighten 
the  rod  and  bore  the  bearing  to  size. 
The  rod  is  held  both  by  a  wristpin 
throuK'h  the  small  end.  and  in  a  sup- port which  has  two  setscrews  in  the 
lop  for  ciampinR  the  rod.  Oni-  formed 
cutter  is  used  for  the  entire  operation 
of  boring,  fatinp  and  fllletlnK.  A piston  can  he  damped  to  the  side  ot 
the  plate  hikI  lield  there  for  reamlnc 
the  orosshole.  It  is  possible  to  test 
the  connectniK-rod  and  piston  assem- 

blies for  siraightness,  by  rearranging 
the  equipment. 

DrUIIng  and  Tapping  Machine,  Automatic,  Spoke-NlppiV 
.  I^ngeller  Mfg.   Co..   Providence,  R.  I. 

"American   Machinist,"   August   25,    1921, 

This  is  a  special  machine  for 
the  rapid  drilling  and  tapping  of 
the  spoke-nipples  used  in  auto- 

mobile wheels.  The  nipples  arc 
lield  in  lots  of  five  in  five  different 
positions  on  the  surface  of  the 
drum  In  the  center  of  the  ma- 

chine. Corresponding  to  these 
five  positions  are  Hve  heads  car- 

rying the  tools  for  the  dilTermt 
operations.  With  each  move- 

ment of  the  drum,  five  complitid 
nipples  are  ejected  from  the  ma- 

chine, the  production  being  stnud 
as  120  nipples  per  minute.  The 
machine  is  almost  entirely  gear 
driven.  It  Is  equipped  with  auto- 

matic stops  which  suspend  its 
operation  If  tools  are  broken  or 
work  misplaced. 

■    Arbor,  Grinding  and  Kelleving 

I        Kelly  Reamer  Co.,  3705  W.  73rd  St.,  Cleveland,  O. 
;  "American   Machinist,"   August   25,   1921. 

These  reversible,  thread,  plug 
gages  are  made  In  all  sizes  above 
I  In.  ~No  go"  and  "go"  ends  are 
Intrrchmngeable  with  the  cylin- 

drical plugs,  and  either  long  or 
abort  lengths  can  be  used. 
KlStdlty  between  the  gage  and 
Uie  handle  Is  said  to  be  assured 
by  the  use  of  the  trlpo<I  support. 
At  A  and  B  In  the  lIlUKtration 
i*r»-  ̂ own  the  standarvl  typcr  of 

ib(e  end  gages.  At  C  Is  a 
'-ted      maater,"      so     called 

   :he  fact  that  It  Is  ImiKixsihle 
to  screw  It  Into  a  hole.  It  l.i  a 
plug  for  setting  thriad  gase 
t»-mplets.  S  and  F  show  the 
non-i-vcrsible  type  of  thread 
plug  gage. 

This  arbop  Is  for  use  In  grind- 

ing the  cutters  of  "Kelly"  ream- ers. The  center  bar  of  the 
reamer  is  placed  in  the  arbor,  as 
shown  at  the  left,  and  la  located 
centrally  by  a  lug  entering  a  slot 
on  the  bar.  The  arbor  is  fur- 

nished with  hardened  end  plugs. 
It  is  used  in  a  cylindrical  grind- 

ing machine  between  centers, 
where  It  is  osiillated  by  hand 
while  the  grinding  wheel  is  passed 

across     the     face     of     the    cutter.  — 

il'jHf.?  •U'".''.^"'"'^.."'"   eccentric  center  holes  are  used,   the   result being  that  the  cutter  Is  not  only  sharpened  but  relieved  as  well. 

-^ 

Dl»-ll«^.  «i   |B„  -Caventry" 

■*"^^"«jb««.  ̂ ^-  Coventry,  England,  and  50  Church  St.,  New 

"American   Machinist."  August   25,   1921. 

The  <U*  iMBd  la  Intended  for  cut- 
ttar  On*  threads.  b.ing  lighter  than 
the  stAndnrd  one  of  the  same  nomi- 

nal sise.  The  action  Is  the  lame  ax 
In  the  head  described  In  the  Amer^■ 
oam  UuehM»t  on  April  15,  i920.  II 
will  cut  threads  on  rwls  from  IJ  to 
21  in  In  nominal  »\rf  The  maxi- 

mum     length      threfldi^d      ii-'   '■ 
standard  shank  is  21  in.     'i 
Is   removalile.    p'-rmlltlng    t: 
an    adapter   and    allowing    im     w..ri: 
to  pass  through  it.  so  that  any  length 
can  be  cuL     Weight.  23  pounds. 

Fixture,  Grinding,  Angle.  Universal 
Kelly  Reamer  Co.,  370B  West  73rd  St.,  Cleveland,  O. 

"American  Machinist,"  August  26,  1921. 

The  fixture  is  Intended  for 
grinding  the  nose  angles  on  cut- 
ti'rs  for  reamers,  and  also  for 
grinding  lips  on  the  cutters  to 
give  them  top  rake.  The  Illustra- 

tion shows  the  latter  operation, 
using  a  formed  wheel  For  grind- 
Ing  nose  angles,  the  llxtuie  Is 
turned  approximately  90  deg.  In  tt 
horizontal  plane  and  a  cup  wheel 
used.  The  nxture  can  be  com- 

pletely revolved  In  u  horizontal 
planir,  and  also  set  to  all  neces- 

sary vertical  angles.  I'rovision  Is 
made  for  cei.trally  locating  the 
cutter  bar  In  the  fixture. 

Clip,  paste  on  3  x  5-in.  cards  and  file  as  desired 
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Colorado  Commission  to 

Develop  Water  Power 
President  Harding  has  appointed 

Secretary  Hoover  as  federal  chairman 

of  the  Colorado  River  Commission  re- 
cently created  jointly  by  Congress  and 

the  seven  states  traversed  by  the  river. 

The  appointment  has  been  made  v»rith 
the  approval  of  the  Governors  of  the 
states  conceraed.  The  creation  of  this 
commission  is  the  first  step  in  what 

promises  to  become  one  of  the  greatest 
of  our  national  improvements,  involving 
over  a  term  of  years  an  expenditure 
of  several  hundred  millions  of  either 

public  or  private  funds.  Each  of  the 
States  of  California,  Arizona,  Nevada, 

Utah,  Colorado,  Wyoming,  and  Montana, 
is  interested  in  the  irrigation  and  power 

to  be  derived  from  the  river  and  con- 
siderable conflict  has  already  developed. 

Unless  the  river  problems,  are  con- 
sidered as  a  whole  there  is  likely  to  be 

a  great  waste  both  in  water  and  power, 
through  private  or  public  grabbing  or 
ill-considered  plans,  with  much  conflict 
both  between  the  states  and  vrith  pri- 

vate interests. 
The  land  under  irrigation  in  1920 

from  the  river  and  its  tributaries 
amounted  to  about  2,464,000  acres  in  the 
United  States  and  190,000  acres  in 
Mexico.  If  the  river  were  equipped 
with  proper  storage  dams  the  amount 
of  irrigated  land  could  be  increased  to 
about  6,123,000  acres  in  the  United 
States  and  800,000  acres  in  Mexico. 

There  is  practically  no  power  devel- 
oped on  the  river  at  the  present  time, 

but  it  has  possibilities  of  developing 
six  million  horsepower  as  an  incident 
to  development  of  irrigation  storage. 
Some  of  this  horsepower  is  urgently 
needed  at  the  present  time  in  Southern 
California   and  Arizona. 

Foundrymen  to  Prepare 
Technical  Papers 

Technical  subjects  to  be  covered  by 
members  of  the  research  committee  of 
the  Southern  Metal  Trades  Association, 
a  committee  established  by  the  organ- 

ization some  weelis  ago  to  set  a  certain 

high  standard  for  the  manufactured 
products  of  Southern  foundries  and 
machine  shops  that  are  included  in  the 
membership,  have  been  announced  as 
follows: 

By  W.  W.  Stone,  of  the  Wilmington 
Iron  Works,  Wilmington,  N.  C;  (1) 
The  Physical  Specifications  of  Gray 
Iron  Castings;  (2)  Coke. 

By  John  S.  Schofield,  of  the  Schofield 
Iron  Works,  Macon  Ga.;  (1)  Chemical 
Specifications   of   Gray  Iron   Castings; 
(2)  Finish  of  Castings. 
By  T.  H.  Siddall,  of  the  Sumter 

Machine  Co.,  Sumter,  S.  C;  (1)  Mixing 
of  Iron  by  Analysis;  (2)  Molding  Sand; 
(3)  Core  Sand  and  Venting. 

By  J.  R.  Hedges,  of  the  Casey- 
Hedges  Co.,  Chattanooga,  Tenn.;  (1) 
Cupola;   (2)   Blast  Pressure. 

As  soon  as  these  subjects  have  been 
prepared  they  will  be  issued  by  the 
association  in  mimeographed  form  and 
distributed  to  all  members,  and  it  is 

later  the  plan  to  r'Jblish  the  entire 
series  in  book  form.  Each  subject  is 
covered  by  a  man  particularly  fitted  for 
it  and  recognized  as  one  of  the  leaders 
in  the  metal  trades  industries  of  the 
Southern  field.  William  E.  Dunn,  Jr., 
of  Atlanta,  secretary  of  the  association 
is  in  charge  of  the  distribution  of  the 
papers. 

Metal  Trades  of  South  See 
Bright  Future 

The  year  1921  came  to  a  close  with 
the  metal  trades  industries  unusually 
active  in  the  Southeast,  especially  in 
the  Alabama  district.  Production  is 
far  in  excess  of  its  total  four  or  five 
months  ago  when  it  had  reached  about 
the  lowest  ebb  of  the  year.  Conditions 
began  to  gradually  pick  up  about  the 
time  cotton  went  up  in  the  early  part 
of  October,  and  during  November  and 
December  the  improvement  was  more 

rapid.  The  outlook  for  1922  is  un- 
usually bright.  In  Georgia,  South 

Carolina  and  Tennessee  foundry  and 

machine  shop  conditions  have  im- 
proved somewhat  during  the  past  three 

months,  but  do  not  compare  with  the 
outlook  portending  more  rapid  im- 

provement early  this  year.  In  Alabama 
conditions  are  rapidly  approaching 

normal,  while  there  has  also  been  mate- 
rial improvement  in  Louisiana  and 

Mississippi. 
Excessive  freight  rates  at  this  time 

appear  to  be  one  of  the  main  factors 

retarding  industry's  more  rapid  ad- 
vancement, but  it  is  generally  believed 

in  the  Southeast  that  lower  rates  will 

probably  be  in  effect  by  next  April. 

The  Standard  Machinery  Co.,  453 

Chapel  St.,  New  Haven,  Conn.,  new 
and  used  machinery  dealer,  has  re- 

cently changed  the  name  of  the  com- 
pany to  Machinery  Dealers,  Inc.  The 

personnel  of  the  firm  remains  the  same. 
The  Watrous  Engineering  Co.,  Inc., 

211  State  St.,  Bridgeport,  Conn.,  was 
incorporated  in  December  in  the  State 
of  Connecticut  to  deal  in  machinery, 

tools,  etc.  The  capital  stock  is  $25,000. 
The  incorporators  are  J.  A.  Watrous, 
M.  Watrous  and  H.  M.  Hanks. 

Beginning  Jan.  1  the  process  engi- 
neering department  of  the  Bridgeport 

Brass  Co.,  manufacturers  of  brass 

goods,  Bridgeport,  Conn.,  will  be  ab- 
sorbed by  the  research  engineering  de- 

partment. Both  will  be  under  the  su- 
pervision of  William  R.  Webster,  vice- 

president  of  the  company. 
The  Nanbestos  Products  Co.,  of  New 

Haven,  Conn.,  was  recently  organized 
and  incorporated  under  the  laws  of  the 
State  of  Connecticut,  to  engage  in  the 

manufacture  of  hardware  and  asbes- 

tos products.  The  capital  stock  is  $20,- 
000.  The  incorporators  are  William 
Nanfelt,  156  Atwater  St.,  New  Haven; 
Ernest  F.  Nanfelt,  and  T.  F.  Reilley, 
also  of  New  Haven. 

The  Danbury  Mill  Supply  Co.,  Inc., 
of  Danbury,  Conn.,  was  incorporated  m 
December  filing  a  certificate  with  the 

Secretary  of  the  State  of  Connecticut, 
to  engage  and  deal  in  machinery,  etc. 

The  capital  stock  is  $25,000.  The  in- 
corporators are;  Winfield  S.  Holman, 

35  Liberty  St.,  Danbury;  G.  A.  Sea- 

graves,  Providence,  R.  I.,  and  H.  Hol- man, of  Danbury. 

The  Kraut,  Brenton  &  Salvucci  Co., 

Inc.,  toolpost  manufacturer,  Bridge- 
port, Conn.,  recently  incorporated,  has 

changed  the  name  of  the  company  to 
the  Universal  Tool  Post  Co.,  Inc. 

The  Industrial  Supply  Co.,  Inc.,  464 

Chapel  St.,  New  Haven,  Conn.,  has  re- 
cently been  incorporated  to  deal  in  mill 

supplies,  machinery,  etc.     J.  F.  Toole, 

144  Townsend  Ave.,  New  Haven,  is  pres- 
ident and  secretary;  James  F.  Toole, 

New  Haven,  is  the  vice-president  and 
treasurer. 

The  English  &  Mersick  Co.,  Win- 
chester Ave.,  New  Haven,  Conn.,  manu 

facturers  of  hardware,  etc.,  has  re. 

cently  filed  a  certificate  with  the  Secre- 
tary of  State  of  Connecticut,  increas- 

ing the  capital  stock  from  $300,000  to 

$500,000. The  Segal  Metal  Products  Co.,  manu- 
facturer of  locks  and  hardware  special- 

ties, recently  purchased  the  foundry  of 
C.  A.  Lund,  at  Springdale,  a  suburb  of 
Stamford,  .Conn. 
The  Fitzgerald  Forging  and  Heat 

Treating  Co.,  Springfield,  Mass.,  has 
just  been  organized  and  will  operate  a 
plant  at  576  St.  James  Ave.,  in  that 
city.  M.  V.  Fitzgerald  and  Thomas  J. 
Fitzgerald  are  the  partners. 

The  tool  and  machines  shops  of  the 
New  England  Tank  and  Tower  Co., 
Main  St.,  Everett,  Mass.,  were  recently 
burned  in  a  fire  which  occurred  the 
latter  part  of  December. 

The  Nickel  Engineering  Works,  of 

Saginaw,  Mich.,  manufactures  of  agi- tator equipment  for  chemical  tanks, 
has  leased  a  portion  of  the  Schemm 

Brewing  Co.  plant,  920  North  Hamil- ton St.,  for  machine  shop  purposes. 
The  H.  O.  F.  Motor  Manufacturing 

Co.  has  been  established  at  Cleveland, 
Ohio,  with  a  capital  stock  of  $100,000. 
Directors  are  W.  T.  Holliday,  A.  B. 
Oakes,  M.  F.  Hanning,  W.  A.  McAfee 
and  C.  M.  Buss. 

The  Wainwright  Engineering  Cor- 
poration of  Connersville,  Ind.,  has 

combined  with  the  McQuay  -  Norris 
Manufacturing  Co.,  of  St.  Louis,  Mo. 
The  new  organization  will  do  business 

under  the  latter  name.  Harry  A.  Wain- 
wright is  manager  of  the  company. 

The  Southern  Berkshire  Power  and 

Electric  Co.  has  completed  its  700-ft. 
dam  at  Rockdale,  Mass.  A  powerhouse 
has  been  built  and  a  penstock  and 

waterwheel  installed  for  the  develop- 
ment of  600  horsepower.  The  plant 

will  be  ready  for  operation  in  February. 
The  Gem  City  Machine  Co.,  Dayton, 

Ohio,  has  increased  its  capital  stock 

to  $225,000.  The  company  manufac- 
tures airplane  motors  and  special  ma- chinery. 

The  plant  of  the  Lowell  Aircraft  Co. 

was  destroyed  by  fire.  The  loss  is  esti- mated at  $250,000, 

The  Combustion  Engineering  Cor- 
poration, of  New  York,  has  opened  a 

branch  office  at  806  First  National 

Bank  Bldg.,  Pittsburgh,  Pa.  This  office 
will  be  in  charge  of  W.  C.  Stripe. 

W.  B.  Stratton,  of  New  York,  and 

H.  W.  Champion,  of  Philadelphia,  have 

been  appointed  receivers  for  the  White 
Roller  Bearing  Co.,  of  Philadelphia. 

The  Paragon  Tool  Co.,  of  Seattle, 

Wash.,  has  been  appointed  as  distrib- 
utor, in  the  Northwest,  of  Deluxe 

lightweight  gray-iron  pistons,  which 
are  manufactured  by  the  Clark-Turner 
Piston  Co.,  of  Los  Angeles,  Cal. 

The  Reading  Machine  and  Tool  Co.  is 

the  new  name  of  the  Reading  Ma- 
chinery Exchange  of  437  Washington 

St ,  Reading,  Pa.  The  change  took 
place  on  Jan.  1.  There  will  be  no 
change  in  ownership  or  management. 

The  Seifreat-Woodruff  Co..  Dayton, 

Ohio,  has  closed  a  most  successful  ex- hibit of  machine  tools  in  operation. 
The  show  was  held  from  Dec.  12  to  31 
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KanUlBic    MwrhlB*.    B«4t.    K».    ISC 

Oliver    Machinery  Co..  Crand    Rapids,   Mich. 

"AllMrtoan    MachinisU"    SeptcmUr    1. 

Th«  inaehlB«  is  IntvlKhid  for  th«  rapid 
tandins  and  poilshlnx  of  all  kinds  of  metal 
parta  An  snown.  Uir  machine  Is  ael  up 
•o  that  there  is  no  ovarbfoul  belt.  The 
■lack  In  the  sandlnc  belt  la  automatically 
taken  up.  the  idler  DeioK  adjustable  verti- 

cals The  table  is  JI  In.  wide  and  9«  in. 
l.<Tii;.  and  equipped  with  an  adjuptable  bar 
t..  iiold  the  irork.  The  equipment  consists 
..f  ..ii«-  saniltiuc  shoe,  wrenches  and  ederins 
aiiurhments.  The  table  tra\-el8  S6  in.  and 
)>«»  a  vertical  adjustment  of  14  in.  Sand- 
inc  belts  up  to  10  in.  wide  may  be  used. 
Welcht.   1.400  lb. 

1921. 

MUUas  MaHiiBe.  Die 
Johnaon  Tool  Co..  201   R>ldy  Si.. 

"American   Machinist," 

I'rovldence,  R.   I. 

September    1.    1921. 

This  dIe-mlllinK  and  cutter-plate 
machine  is  lntonde<l  especially  for  use 
In  the  manufanuff  of  punchini:  dif.s 
and  hubs  Th.-  inachliu'  Is  provlde<l 
with  a  tUtlna  table,  wliich  has  a  ca- 

pacity of  9  In.  when  not  fitted  with 
jawa  The  machine  has  two  spindles. 
one  carried  under  the  vise  tabl*'  and 
the  other  above.  The  head  In  whicli 
the  upper  spindle  Is  carried  can  be 
swunc  out  of  iMsitinn  when  not  In  use. 
The  eroesfee<l  is  4  in  and  the  lateral 
feed  C  In  The  helKht  from  the  floor 
to  tlie  top  of  the  table  la  40  in.  Welcbt 
(M  lb. 

Case.  (•Illllns.    Rotary   Sheel-Melal  Shear 
Niagara    Machine   &    Ti>ol    Works.    Kuffaln.    N.    Y. 

"American    Machinist,"   September    1,    1921. 

The  eaire  is  shown  applied  to 
the  No  2  rotary  sheet-metal  slll- 
tine  shear.  Its  purpose  bein^  to 
provide  a  simple  means  of  ffuld- 
inic  work  through  the  shearlnit 
machin.  The  Ktkge  la  easily  ad- 
juHie<l.  u-inc  held  In  alignment  by 
th<-  iruidcway  When  the  nut  Is 
tiRhteoe<l  on  thi-  lock-holt,  the 
rase  Is  locked  firmly  in  position 
The  No  I  slittinK  shear  shown 
has  lieen  r*'-<lesl(fn«^,  and  is  now 
a  miniature  of  Chi-  heavy  sllttinfc 

made  by   the  concern. 

WeMlas  Marblne.  Hpol,  Beneb-Type.  8-4-B 
Taylor  Welilir   Co,    12    Allanllc   .St..    Warren.   Ohio. 

"American   Machinist."   September   I.    1921. 

This  weMinL'  rn.-i.'iiine  Is  known 
aa  the  8-4  '  ^viie.     It  h»x 
a  eaat   iv.|  which   aciM 

aa  the  se<M>i         ;'lie  horns  an- 
of  caM-4mwn  cop|M-r.  11  in.  In 
diameter,  and  are  cooled  by  the 
rtrrtjiaften  of  water  in  them.  The 
"liJrt.iiit"'  l.'.w.ti  the  h'.rns  Is  .1 
in  wh"n  r\i,rt<l  In  the  upper  posl- 
M'-n.  and  6  in  in  the  lower  posi- 

tion Cnrrenl  is  auplli-d  ihroush 
an  automatic  slngff-pole  switch. 
stepped    down     through    n     3-kw. 
transformer,  which  has  a  four-slop  regulator  lua  adjusting  the 
current.  Tb*  machlnr  Is  deslitnefl  for  light  work  such  as  weld- 
tac  brasioc  and  aolderlnf.     Weight.  ISO  lb. 

QrlndLng  Muchlur.  Ueur,  Autumiitlr 
Garrison  Goar  Grinder  Co.,   Dayton,  Oliio. 

"Amorlcuii    Machinist."    September    1,    1921. 
This  machine  is  for  grindiiiK 

gear  teeth,  by  means  of  a  w  liool 
having  a  section  like  thai  of  .a 
rack  tooth  and  generating  the 
bearing  surfaces  on  the  Koar 
teeth.  The  gear  to  be  ground  is 
held  on  the  arbor  below  tli.> 
wheel.  .\  master  gear  ami  rack 
are  employed  for  each  dllTcront 

si»e  and  type  of  woak.  Whik-  the 
wheel  slide  reciprocates  horizon- 

tally, the  work  is  Indexed  entire- 
ly around.  The  work  is  then 

moved  horizontally  and  rolled 
slightly,  and  the  Indexing  repeat- 

ed. Thus  after  a  series  of  st.  ps. 
each  tootn  is  ci)nH>lPtely  gnmnd 
on  the  contnctlng  surface.  The 
movements  an-  ilT'b\'1ded  with  aii- 
lomatlt  stops.  A  wheel-truiiip 
device  Is  mounted^dlrectlv  Ik-- 
nealh  the  wheel.  The  machine  can  handle  Koars  having  pitch 
diameters  frotii  2  to  9  in.  and  face  widths  up  to  2  in. 

Milling  Iklachtne,  Tliread.  Automatic 

Waltham   Machine  Works,   Waltham.   Mass. 

"American   Machinist,"   September   1,    1921. 

The  automatic  features  of  the 
machine  are  intended  to  make  it 
possible  for  a  number  of  ma- 

chines to  be  handled  by  one  oper- 
ator. After  the  work  has  In-cn 

placed  in  position,  the  movements 
are  wholly  automatic.  The  lenRth 
of  the  thread  is  the  same  as  tho 
amount  of  rise  of  the  cam  that 
controls  the  worksllde.  The  ex- 

treme travel  of  the  worksllde  is 
2  in.  An  angular  adjustment  of 
45  dee.  on  each  side  of  the  hori- 

zontal Is  provided  for  the  cutter 
head.  The  drive  for  the  work- 
head  is  made  by  means  of  a  geared  connection  and  a  universal 

joint. 

Miaper.  O-lnrli 
Milwaukee  .Shapcr  Co.,   102;i  Cold  Spring  .Vve..  Milwaukee 

"American    Machinist,"    September    1,    1921. Wl.s 

The  machine  Is  intended  chiefly  for  tool- 
luom  work.  All  Iron  castings  used  in  thi' 
I'lnstructlon  of  the  machine  arc  said  to 
contain  40  per  cent  of  steel.  The  ram  h.as 
wide  V-shaped  bearings,  scraped  to  fit  with 
the  ram  gibs.  The  apron  is  provided  with 
a  taper  gili  to  take  up  wear  in  the  cro.ss- 
rail.  The  toolhead  Is  graduated  ami 
swivels  through  an  arc  of  60  deg.  The 
table  is  83  in.  long  and  8  in.  wide,  and  can 
he  tilted  to  either  side.  The  swivel  vise 
has  a  graduated  baSe,  steel  Jaws,  and  an 
extra  set  of  Jaws  for  taper  work. 

Molding    .Matrrlal,   tur    Thermit    Welding 

Metal  &  Thermit  Corporation.   New  York.   N,  Y, 

"American    Machinist,"    .September    I,    1921. 

This  molding  material  for  thermit  welding  Is  said  to  prevent 
blowholes  and  assure  sound  welds.  The  .action  of  the  material 
is  based  on  the  theory  that  good  sillcu  sand  will  stand  the  heat 
of  the  thermit  reaction  very  well,  and  that  tho  weakness  in  all 

ttjoldlng  materials  is  the  clay  binder.  The  material  is  composed 
of  three  parts  of  sharp  silica  sand  mixed  with  one  jiart  of  Welsh 
mountain  plastic  clay.  The  ingredients  are  first  thoroughly  mixed 
In  tho  moller  with  one-fortieth  part  glutrin  by  volume,  and  suf- 
flelent  water  to  bring  them  to  the  proper  consistency. 

Clip,  paste  on  3  x  5-in.  cards  and  file  aa\de8ired 
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in  specially  prepared  showrooms  in 
Dayton.  A  variety  of  drilling  and  mill- 

ing machines,  lathes,  presses  and  screw 
machines  were  shown  in  operation. 
The  exhibit  was  in  charge  of  Chris 
Seifreat. 

Campagnie  d' Applications  Mecani- 
ques,  manufacturer  of  RBF  ball  and 
roller  bearings,  has  published  an  inter- 

esting booklet  entitled  "Le  Roulement  a 
Travers  les  Ages."  It  is  an  historical 
and  instructive  treatise  on  the  develop- 

ment of  the  bearing  art.  The  book  can 
be  seen  at  the  New  York  Public  Lib- 
rary. 

The  Harley  Company,  brass  manu- 
facturer, of  Springfield,  Mass.,  has 

been  purchased  by  A.  W.  Morris,  rep- 
resenting New  York  and  Philadelphia 

capitalists. 
The  Bostwick-Lyon  Bronze  Co.,  Way- 

nesboro, Pa.,  has  purchased  the  plant 
of  the  Maryland  Smelting  and  Refining 
Co.,  Hagerstown,  Md.,  and  will  merge 
it  with  the  Hagerstown  Bearing  Metal 
Works. 
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Personals 

A.  P.  Morrow  has  resigned  as  presi- 
dent of  the  Willys-Morrow  Co.,  and 

retires  from  active  management  of  the 
Elmira  plant  of  the  company.  He  will 
retain  a  financial  interest  in  the  com- 

pany and  will  also  act  in  an  advising 
capacity  to  the  directors. 
Ralph  E.  Northway  has  resigned 

as  vice-president  of  the  Northway 
Motors  Corporation,  of  Boston,  Mass. 
He  was  the  designer  of  the  automobile 
which  bears  his  name. 

Col.  George  W.  Mixter  has  resigned 
as  president  of  the  Pierce-Arrow  Motor 
Car  Co.  He  will  be  succeeded  by  Vice- 
president  H.  E.  Forbes. 

A.  H.  d'Arcambal,  metallurgist  of 
the  Pratt  &  Whitney  Co.,  manufac- 

turer of  tools  and  machinery,  Hartford, 

Conn.,  will  speak  on  "High-Speed  Steel" 
at  the  February  meeting  of  the  Hart- 

ford chapter  of  the  American  Society 
for  Steel  Treating. 

George  W.  Galbraith,  manager  of 
the  Cincinnati  (Ohio)  office  of  the 
Worthington  Pump  and  Machinery  Co., 
was  elected  vice-president  of  the  Cin- 

cinnati Engineers'  Club  at  a  meeting 
of  the  newly  elected  board  of  directors. 

W.  P.  Chrysler  has  been  elected  to 

the  presidency  of  the  Willys-Morrow 
Co.,  to  succeed  A.  P.  Morrow  who 
recently  resigned.  Mr.  Chrysler  was 
formerly  president  of  the  Buick  Motor 
Co.,  and  vice-president  of  the  Willys- 
Overland  Co. 

Albert  W.  Morris  has  been  elected 
president,  and  Elisha  H.  Brewster, 
treasurer,  of  the  reorganized  Harley 
Co.  in  Springfield,  Mass.  Plant  and 
machinery  are  being  put  in  shape  for 
early   resumption   of  operations. 
Arthur  Brewer,  chief  engineer  of 

the  Bridgeport  Brass  Co.,  Bridgeport, 
Conn.,  manufacturer  of  brass  goods, 
etc.,  has  been  made  works  manager 
of  the  mills  product  division  of  the 
company. 

Arthur  Jackson,  engineering  repre- 
sentative in  Japan,  of  the  Potter  & 

Johnston  Machine  Co.,  has  been  elected 
a  regular  member  of  the  Japan  Society 
of  Mechanical  Engineers.  During  the 
war  Mr.  Jackson  was  demonstrating 
Gridley  automatics  in  Great  Britain. 

T.  W.  Rogers  has  been  appointed 
representative  in  Toronto  and  West- 

ern Ontario,  of  Canada  Foundries  and 
Forgings,  Ltd.,  of  Brockville,  Ontario. 

L.  A.  Schlossstein,  formerly  super- 
visor of  tools  for  the  Robbins  &  Meyers 

Co.,  Springfield,  Ohio,  is  now  employed 
in  a  similar  capacity  with  General 
Motors  at  the  Plant  of  the  Oakland 
Motor  Co.,  Pontiac,  Mich. 

E.  R.  Freight  has  been  appointed 
head  of  the  plant  engineering  and 
maintenance  departments  and  super- 

visor of  maintenance  of  the  Bridge- 
port Brass  Co.,  brass  goods  manufac- 

turer, Bridgeport,  Conn. 
Joseph  Weisenbach,  of  Chicago,  has 

purchased  the  properties  of  the  Que- 
nelda  Graphite  Co.,  at  Lineville,  Ala., 
for  $150,000,  at  an  auction  held  by  the 
receivers.  The  company,  which  operated 
the  largest  graphite  plant  in  the  South, 
went  into  bankruptcy  last  July.  Im- 

mediate reorganization  is  planned  and 
resumption  of  activity  at  the  plant. 

John  T.  Bexl,  general  sales  manager 
of  the  Gurney  Ball  Bearing  Co.,  James- 

town, N.  Y.,  has  resigned  that  position 
and  will  engage  in  the  manufacture  of 
a  new  type  of  anti-friction  bearing.  A 
plant  has  been  secured  at  Syracuse  and 
Mr.  Bell,  with  several  associates,  will 
organize  a  company,  the  name  of  which 
will  be  announced  later. 
Walter  B.  Clark,  works  manager 

of  the  mills  products  division  of  the 
Bridgeport  Brass  Co.,  Bridgeport, 
Conn.,  has  just  been  appointed  general 
works  manager  of  the  entire  plant- 

performance  In  the  use  of  twist  drills. 
These  ideas  are  based  on  the  practice  and 
observations  of  the  Cleveland  company. 

Thomas  Murray,  assistant  secretary 
and  assistant  treasurer  of  the  United 
States  Steel  Corporation,  died  on  Dec. 
27  at  his  home  in  Sparkhill,  N.  Y.  He 
was  fifty-four  years  old. 
John  J.  Cunningham,  president  of 

the  Western  Foundry  Co.,  Wingham, 
Ont.,  Canada,  died  on  Dec.  31.  He  was 
fifty-seven  years  old. 

Horace  Thurston,  founder  of  the 
Thurston  Manufacturing  Co.,  Provi- 

dence, R.  I.,  died  at  his  home  at  Kings- 
ton on  Dec.  22.  He  was  seventy  years 

old.  Mr.  Thurston  was  a  pioneer  in 
the  manufacture  of  saws  and  cutters. 

Pamphlets  Received 
^ 
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Indnstrial  Opportunities  in  New  Jersey: 
Board  of  Conservation  and  Development, 
State  House,  Trenton,  N.  J.  The  purpose  of 
this  booklet  Is  to  exhibit,  by  word  and 
picture,  the  advantages  of  New  Jersey 
outside  of  the  recognized  industrial  and 
suburban  centers,  showing  a  variety  of 
locations  that  combine  factory  and  home- 
making  opportunities.  The  pages  are  re- 

plete with  maps,  photographs  and  tables  of 
facts  and  figures.  The  board  will  send  the 
booklet   to   anyone    interested. 

Steam  Condensing  Plant:  IngersoU  Rand 
Co.,  11  Broadway,  New  York  City.  Paper 
by  Paul  Bancel  read  before  the  American 
Society  of  Mechanical  P>ngineers,  May  16, 
1921.  It  covers  the  installation  and  use  of 
surface  condensers.  An  improvement  in 
design  which  eliminates  to  a  great  extent, 
the  necessity  for  renewing  of  boiler  tubes 
on  account  of  leaks  and  corrosion.  The 
paper  discusses  various  phases  of  boiler 
and  condenser  construction  and  gives  some 
practical  information  on  vaporizing,  steam 
distribution   and  temperatures. 

Twist  Drills:  Cleveland  Twist  Drill  Co., 
Cleveland,  Ohio.  A  thirty-six  page  booklet 
presenting  a  brief  but  comprehensive  col- 

lection of  ideas  on  obtaining  Increased 
capacity,  durability  and  general  satisfactory 

HobbiniT  WonnB.  Gould  &  Eberhardt, 
Newark,  N.  J.  Bulletin  No.  90,  describing 
a  new  system  of  automatically  bobbing 
worms.  The  machine  is  illustrated,  as  Is 
also  the  more  important  parts  connected 
with  the  operation. 

Autnmatie  Attacliment.  The  V.  &  O. 
Press  Co.,  Glendale,  Long  Island,  N.  Y. 
Bulletin  No.  6-B  describing  a  line  of  at- 

tachments for  automatic  feeds  on  power 
presses.  Each  type  is  Illustrated  and  speci- fications are  furnished. 

Tool  Service.  Mehl  Machine  Tool  and 
Die  Co.,  Roselle,  N.  Y.  Catalog  describing 
a  line  of  jigs  and  fixtures,  dies,  gages, 
patterns,  special  machines  and  methods  of 
designing.  It  also  contains  a  prospective 
of  the  Mehl  tool  service  plan.  A  short 
history  of  the  company,  showing  scenes  in 
its  present  day  factory,  is  also  given. 
"GF"  Barrel  Snnd-Blast.  The  Pangbom 

Corporation,  Hagerstown,  Md.  Bulletin  de- 
scribing a  new  machine  for  quantity  clean- 

ing, with  small  labor  cost  and  economic 

operation. Gray  Planers.  The  G.  A.  Gray  Co.,  Cin- 
cinnati. Ohio.  Catalog  No.  37.  thirty-two 

neatly  bound  pages,  describing  and  illus- 
trating three  types  of  planers — -"standard." 

"Maximum  Service"  and  "Switch  and  Frog" 
planers.  Each  type  is  fully  Illustrated  and 
specified. 

GilflllHn  Products,  Gilflllan  Bros.,  Inc.. 
Los  .Angeles,  Cal.  A  supplement  to  catalog 
No.  7.  describing  a  variety  of  parts  for 
electric  apparatus.  Including  ignition, 
starter  and  generator   brushes,   etc. 

Triplex  Tool.  Triplex  Tool  Machine  Cor- 
poration. 18  East  41st  St..  New  York  City. 

Catalog  No.  1  describing  the  Triplex  No. 
1  three-in-one  machine  tool.  The  machine 
is  built  to  do  milling,  drilling  and  turning 
operations  and  it  is  here  illustrated  in  the 
three  positions. 

"Brute"  Trailer.  Sharon  Pressed  Steel 
Co.,  Sharon.  Pa.  Circular  describing  a  new 
type  of  truck  trailer,  made  entirely  of 
pressed  steel. 

Diamonds  Used  in  Tools.  The  Arthur  A. 
Crafts  Co.,  125  Summer  St.,  Boston.  Mass. 
A  32-page  catlog,  4x9  In.,  describing 
the  many  ways  in  which  diamond  tools 
may  be  used  in  the  industrial  arts,  and 
giving  illustrations  of  the  various  settings 
in  common  use,  together  with  examples  of 
practical  application.  A  brief  outline  of 
the  mining  and  recovery  of  the  diamond 
crystals  is  included,  as  Is  also  a  descrip- 

tion of  the  kinds  and  sizes  of  "bortz" suitable  for  tools.  The  booklet  contains 
valuable  hints  on  the  care  and  preserva- tion of  diamond  tools 

ERRATUM 
In  our  issue  of  Dec.  22,  page  in22g, 

appeared  catalog  notices  for  three  products 
of  the  Collis  Company,  of  Clinton.  Iowa. 
We  regret  very  much  that  the  name  of  the 
company  was  misspelled,  appearing  as 
"Callis."  and  that  the  address  was  given 
as  Clinton,   Ohio,   instead  of  Clinton,  Iowa. 

American     Society    of    Civil    IlnelneerB:' Annual  meeting  Jan.  18  and  19,  Engineer- 
ing Societies  Building,  New  York  City. 

Charles   W.   Hunt,   secretar.v. 
United  Engrlneeringr  Societies;  Annual 

meeting  Jan.  26,  Engineering  So"ieties 
Building,  New  York  City.  A.  D.  Flinn. secretary. 

National  Association  of  Manufacturers: 
Special  convention  on  tariff  legislation.  Jan. 
30  and  31,  New  Willard  Hotel.  Washington. 
D.  C.  G.  S.  Boudinot,  50  Church  St.,  New 
York  City,  is  secretary. 
American  Boiler  Manufacturers  Associa- 

tion: Winter  meeting,  Feb.  l.^i.  Fort  Pitt Hotel,  Pittsburgh.  Pa.  H.  N.  Covell.  sec- 
retary,   191    Dikeman   St.,   Brooklyn,    N.    Y. 

American  Institute  of  Eleetrlcal  Knel- 
neers:  Mid-winter  meeting  Feb.  15,  16  and 
17.  Engineering  Societies  Building.  New 
Y'ork   City,   F.    L.   Hutchinson,   secretary. 

American  Institute  of  IMinlnir  and  Metal- 
lurKical  Engineers:  Annual  meeting  Feb. 
20  to  24.  Engineering  Societies  BulldinK, 
New  Y'Oi-k  City.     B.   Staughton,   secretary. 
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urui.    i-*r>aoir.    fclrrlrir.    Hrnrh-Typr.    "Dnmore."    S-BU 
WtacoMin  Electrtc  Co.",  Racine,  Wis. 

"Amwlcaa  Machinist,"  Sept.  1,  IJJl. 

Kram»rn   and   End   Mill,   HrllrHl-Fluted 
Oaounons-Holman  Co..  Manchester.  Conn. 

"American  Machinist,"   Sept.  1, 

1921. 

This  is  the  model  J-BD  b«nch-trpe  port- 
aW»  el«-ctric  drill  The  motor  Is  of  the  Du- 
mor*  universal  type,  opermtinc  on  either  d  c 
!"■  *£•  •*  »«>  *"  cycles  The  spindle  run.s in  •ell-AllcninK  annular  ball  bearings.  The 
opaeltr  In  ■t««l  i»  J  in  .  and  In  wood  I  In TT>*  motor  and  iteartnr  are  encased  in  an 
iSfcHfy  houalnc  ,The  feed  is  through r»ck  and  pinion.  A  Jacolts  chuck.  10  tt.ot 

SSht 'if  lb"**   ■*'*^   *^  ■upplled.     Net 

-„L"  this  hellcal-fluted  end  mill and  chucldng  reamer  the  twist  is carried  to  a  greater  extreme  than 
Is  the  uBUHl  practice.  The  aiiRle of  helix  is  reversed  from  the  di- rwtlon  of  rotation.  It  la  claimed 
tor  this  coniiiructlon  that  ln'.ivy cuts  may  be  taken  without  chat- 

ter, and  that  the  tendency  to draw-  in  Is  entirely  counteracted. Both  the  chucking  reamer  and  the 

and  'lL%^r%S^s^\^\taer"TCl''i^^'^?  ""  *°  ̂   '"•  '"  <"ameter. 

Maadrel.  Kxpandina 
John  Bath.  Inc,  Worcester.  Mass. 

"Amertcan  Machinist," Sept.   1.   It21. 

Plate,    Bench.    Plain 
Kelly  Reamer  Co. 3705    West    73rd   St..   Cleveland.    Ohio 

American  Machinist,"  Sept.   1,   1921. 

Thlf  "Pending  mandrel  Is  for  use 
on  cylindrical  grindini  machines  where 
accurate  workmanship  Is  necessary 
The  body  <if  the  mandrel  has  a 
conl»|  ahouldrr  under  the  head,  which 
«n*»«he»  a  similarly  shaped  cavity  In the  end  of  the  split  sleeve,  while  a 
looae  bushing  is  (Itled  In  the  same  way to  the  other  end  of  the  sleeve.  The 
driTing:  dog  serves  the  double  purpose 
of  drlTlng  the  work  and  of  expanding 
the  sleeve  In  the  bore  of  the  piece 
to  be  ground,  by  forcing  the  two  cones  together  The  sleeve  hnv  •' 

ta'ai'l'°,'lL;;"from  V'?r'/.:[''°'"  -^'iJir  -"i  ̂ he' mandrel  l^  mad"  ! 
Wv^mflSi.  of  sleeve.        '  """  ̂ ^'  *"**  ""*'""*  accommodating  

| 

This  bench  plate  is  one  of  the adjuncts  furnished  by  the  concern 
for  takiiig  care  of  "Kelly"  reamers, and  is  intended  to  be  used  when adjustments  are  to  be  made  for grinding  the  cutters. 

4^ 

*•».  AdJaMable 

OMMnetric  Tool  Co..  New  Haven.  Conn. 
"American  Machinist,"  Sept.   8,   1821. 

KrIII.  Portable,  Electric,  "Dumore,"  ,Model"l-Bl) Wisconsin  Electric  Co.,  Racine,  VVIs. 
"American  Machinist."  Sept.  1,  1921. 

T%iB  threading  tool  or  adjust- 
able tap  la  Intended  for  use  where 

a  machine  baa  no  means  of  clos- 
ing a  oollapsible  up.  or  for  eoni. 

otaer  reaaon  does  not  permit  th. 
use  of  a  collapsible  tap.  The  tap 
Is  not  equipped  with  a  collapsing 
^*J*^:     It   is   adjustable  so    that 
I?JI5*  "w*.^".  »'''»y»  >»«■  maln- 
<»m«d.     ̂ cfa  size  of  tap  accom-  r   

JSStthTr^^'J  for""  ̂ '■"I'S."'  d'»'"«'','-«.  and  the  chasers i^»auj  retnoved  for  re-grlnding  or  re-placing. 

can  be 

This  drill  is  intended  for  use  in 
drilling   small    holes,    where   speed 
and     adaptability    are    necessary. 
The    motor    used    is    the    Dumore 
universal       type.       operating      on 
either    direct    or    alternatlns    cur- 

rent. 25  to  60  cycles.      The  power 
is  delivered  to  the  spindle  through 
heat-treated     steel    gears    of    the 
helical  type.     The  motor  and  gears 
are   enca.sed    in    an   alijmlnum    housing,    the    length   over-all    being 

xhi  A»r.«„u^^".u''''^''K?.*^*. '"'■"'''''''''    »»    standard    etiiilpment 

Xefght    5    b  ^         '■"'^  "^""^  *"^  "  '"•  ̂"f  "'°°<^-     ̂ "^ 

■papH 

■■■■■pv^ 

i^ 

li 
V  r«iiiiini 

ll 
■1 HHi u 

rrMrarlar.  Bevel,   I'nlrerMl 
Union  Tool  Co,  Orange.  Mam. 

"American  Machinist," 
Sept.   1,   1921. 

Clamp,  Bandlns,  Box 

M,  B.  Hill,  Worcester.  Ma.ss. 

"American  Machinist,"   Sept.   1,  1921. 

of  1S«  deg    and  the  blades  may  he  set 
ii^?  ■"J"''  '''•"•  '"'•'•'■  a"^"  weut.lv nrld  In  whatever  iKixlilon  thev  mav  l.,- 
sjt  by  r,..   f  •    ,   ,,  ..  .,^biicrew« 

S!!^'™'  'll'ks  are 
^*ZS.,  ..-^.nnK     ..„     th.-lr "*«'*''  The    bindep    :,nd     the 
f*"""'''  conform     In     de,«icn tolli«  r.i..i.,i  |,.,rt«  of  the  romhlnail»n 
•iK^i-JT'"''"    L'''  .'*"    """"■    company 

of  tool  stecJ.  hard«B«it  and  ground. 

The  device  is  for  stretchinB 
metal  bands  tightly  upon  packing 
cases.  To  operate  It,  the  hand  Is 
I)laced  around  the  case  In  the  de- 

sired position  and  the  ends  jmssed 
under  the  cam  levers  of  the  de- 

vice. The  movable  jaw  Is  then 
advanced  along  the  frame  bv 
means  of  the  screw  until  the 
rerniisile  tension  is  put  U|>on  the 
ban<I  :  ami  the  band  Is  nailed  to 
the  case  as  dose  to  the  device  as 
may  be  convenient.  The  screw  Is 
then  loosened,  the  ends  of  the 
bands  are  released  from  the  cam  havers,  the  device  is  removed, 
and  the  free  ends  of  the  band  are  tacked  down. 

Clip,  pante  on  3  x  6-in.  cards  and  file  ae  desired 
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Conn.,  Ansonia— The  Ridgewood  Garage, 
278  Wakelee  Ave. — one  small  lathe  for  auto 
repair  use. 

Conn.,  Bridgeport  —  A.  L.  Adams,  307 

Center  St.,  manufacturers  of  cutting  ma- 
chinery anfl  clocli  cutters, — one  12  in. 

Hendey   lathe,    (used). 

Conn..  Bridgeport — The  Amer.  Chain  Co.. 

Inc.,  C.  G.  William,  Purch.  Act. — one  80  lb. 
Bradly  Helve  liammer. 

Conn.,  Bridgeport  • —  The  Brennan  Stone 
Co  2"2  ilou.satonie  Ave.,  F.  J.  Brennan, 

Purch.  Agt. — one  5  or  6  ton  electric  hoist 
for  a.c.  current. 

Conn.,  Bridgeport — R.  H.  Gorham,  R.  F. 
D  No.  3,  Box  22 — one  12  in.  x  5  ft.  Davis 
lathe  (used  if  in  good  condition). 

Conn.,  Hartford — The  city,  P.  A.  Mason. 

Supt.  of  Public  Bldgs. — equipment  for 
garage  and  repair  station  on  Wells  and Hudson  Sts. 

Conn.,  Stratford  —  C.  W.  Beeman,  3rd 
Ave.,  LoreLshlp  Manor — small  plain  milling machine  for  automobile  shop  (used  if  in 
good  condition). 

Conn.,  Waterbory — M.  J.  Byrne,  P.  O.  Box 
S84 — one  universal  milling  machine,  one 
footpress  and  one  positive  presser  blovper 
(used  if  in  good  condition). 

Ga..  Rome — The  Rome  Stove  &  Range  Co. 
^emery  wheel,  direct  motor  driven,  and 
rattlers. 

111..  Chlrago— The  Force  Pump  Co.,  1821 
Berteau  Ave.- — one  6  in.  turret  lathe. 

111.  Chicago  —  Hollingshead  &  Blei,  10 
Soutli    La   Salle   St. — one   wood    planer. 

111.,  Chicago — The  Montgomery  Ward  Co., 
618  Chicago  Ave..  W.  G.  Baumhaggler. 
Purch.  .'\gt.  for  Stove  Div. — one  surface 
grinder,  disc  30   in. 

111.,  Kankakee  —  The  Kankal^ee  High 
School  nist.,  c/o  B.  Hoennicke.  1057  Wash- 

ington Ave. — manual  training  and  domestic 
science  eciuipment  for  proposed  high  school. 

111.,  X-rbana — The  Leavltt  Mfg.  Co..  208- 
10  Griggs  St.,  manufacturers  of  dehorners 
and  dehorning  appliances — one  14  in.  tool 
room  lathe  4  to  6  ft.  bed  with  complete 
set  of  collets,  etc.;  one  18  in.  engine  lathe 
with  8  to  10  ft.  bed  equipped  with  1-4  jaw 
chuck  :  one  4  ft.  radial  drill  ;  one  back 
geared  punch  and  .shear.  12  to  14  in.  throat, 
i  in.  .stroke ;  one  30  in.  sensitive  drill  ; 
one  power  drop  hammer  for  handling  stock 
up  to  2  in.  square. 

India.  Bengal.  Belghorria — MacCoby  Snuff 
Mills — one  lirake  horse  power  snuff  grinding 
machine   (smallest  type,  latest  improved). 

Ky..  Oarth — The  Klkfleld  Coal  Co.,  .1.  C. 
Bowman.  Pres.— electric  mining  machiner.v 
and  equipment,  mining  tool.s.  rails,  switches, 
steel  ties,  cars,  fans,  steel  plates,  irons,  etc.. 
for  tipple,  also  other  mining  equipment. 

K.V..  I-ouiavlIle — The  Henry  Vogt  Machine 
Co..  10th  and  Ormsby  Sts. — machine  for 
bending  angles  into  complete  circle. 

Md.,  Baltimore  —  The  Standard  Electric 
Mchy.  Co..  9  East  Hill  St. — two  Lincoln 
electric  welding  outfits,  complete  (state 
serial   numbers,   etc.). 

Mich.,  Bay  City  —  The  Garber  Machine 
Co.,  Inc.,  3004  North  Water  St. — several air  compressors  (garage  size),  also  one 
about  6x6  single  cylinder,  belt  driven  ; 
tanks  with  compressors ;  one  belt  driven 
100  lb.  Bradley  hammer;  one  Fellows  gear 
shaper,  36  in.  ;  one  Universal  grinder  12  in. 
wheel  by  36  in.  between  centers;  three  14 
in.  X  6  ft.  quick  change  lathes   (used). 

Mich.,  Detroit — T.  J.  Doyle,  4462  Wood- ward Ave. — service  station  equipment  for 
Dodge  cars. 

Mich.,  Holland — C.  Thiel,  Holland  En- 
gine Bldg.,  12  West  4th  St. — one  8  or  9  in. 

accurate  engine  lathe,  Dalton  or  equivalent, 
motor  driven,  220  volt,  2  phase,  60  cycle ; 
one  Federal  bench  planer  (used  if  in  good 
condition)  ;  small  motor  grinder  with 
exhaust  220  volt,  2  phase,  60  cycle,  bench 
or  floor  type ;  catalogs  of  motor  driven 
drill  presses,  capacity  0-J  in. 

Minn.,  Fairmont  —  The  Fairmont  Ele- 
vator Co. — grain  grinding  and  handling  ma- 

chinery, power  operated. 
N.  J.,  Chrome — The  United  States  Metal 

Refining  Co. — circular  and  slitting  shear  to 
take  plates  up  to   i  in.  thick. 

N.  Y.,  Buffalo — H.  Wile  &  Co.,  Elllcott 
and  Carroll  Sts. — bench  lathes  for  screw 
cutting  and  turning. 

N.  Y.,  New  York — The  Worthington  Pump 
&  Mchv.  Corp.,  115  Bway. — one  10  ft.  power 
brake  for  use  in  plate  shop  with  capacity 
for  bending  up  i  in.  steel  plate. 

N.  C,  Taylorsville — C.  L.  Prazier — labor 
saving  machinery  for  plant  manufacturing 
wooden  boxes  and  picker  sticks. 

O.,  Canton — The  Bd.  Educ. — equipment 
for  vocational  department  of  new  McKinley 
High  School. 

O..  Cincinnati  —  Norton-Broadway  Mchy. 
Co.,  238  Bway. — contractors'  equipment,  in- 

cluding hoi.sting  engines,  .shovels,  etc.,  also 
one  700  to  1.000  ft.  belt  driven  air  com- 

pressor. 100  lb.  pressure  and  100  to  125  hp. 
motor,  3  pha.se,  60  cycle,  220  volt,  induction 
type  with  starter  to  operate  compressor. 

Okla..  El  Reno — The  Calhoun  Mchy.  Exch., 
J.  C.  Calhoun.  Purch.  Agt.  —  one  250  lb. 
anvil;  one  150  lb.  vise,  box  type;  one  50 
lb.  Little  Giant  trip  hammer ;  one  emery 
wheel,  stand  and  arbor  with  emery  wheel 
on  one  end  and  buffing  wheel  on  the  other 
end ;  one  Little  Giant  punch  and  shear 
(above  is  for  Texas  delivery). 

One  pipe  threading  machine.  1 1  in.  to 
6  in.  capacity  (used)  :  one  pipe  threading 
machine,  2J  in.  to  8  in.  capacity  (used)  ; 
one  plate  bending  roll  with  drop  and  hous- 

ing for  IJ  in.  plates;  one  12  in.  shear  for 
No.  16  gage  metal  (above  is  for  New  York delivery). 

One  3-ton  ice  freezing  tank,  space  avail- 
able 24  ft.  x  24  ft.  ;  one  complete  5-ton  raw 

water  ice  plant,  belt  driven  compressor  ;  one 
complete  10-ton  raw  water  ice  plant,  belt 
driven  compressor  (above  is  for  Oklahoma delivery). 

O..  Fremont — The  Herbrand  Co. — milling 
machines. 

Ont..  Dondnlk — ,T.  R.  Mclntyre — machin- 
erv  and  equipment  for  printing  plant  to 
reiilace  that  which  was  destroyed  by  fire. 
E.stimated   loss,    $20,000. 

Ont..  Dundalk — W.  A.  Stafford — equip- 
ment for  garage  and  auto  repair  work. 

Ont..  Fssex — S.  Mossop,  complete  equip- 
ment for  modern  garage  and  auto  repair s'm'i  at  Cottam. 

Ont  Fort  Dover  —  The  Woodhouse 

Crushed  Stone  Co.,  B.  W.  Ball,  Pres.— 
modern  equipment  for  quarry,  near  here. 

Ont.,  London  —  The  Goderich  Elevator 

Co.  83  Horton  St.,  J.  I.  Hunt,  Pres.— grain 
handling  and  unloading  machinery  also 

two  steel  unloading  towers  for  grain  ele- 
vator at  Goderich. 

Ont.,  I.ondon— The  Vulcan  Co.,  84  FuUar- 
ton  St.,  manufacturers  of  iron  castings  and 
heating  equipment  (and  is  going  into  new 
lines) — metal  working  machinery,  lathes, 

planers,  shapers,  welding  equipment,  rivet- ters   and    belting. 

Ont..  Sarnia — The  Sarnia  Paper  Box  Co., 

Ltd.,  capital  is  being  increased  to  $300,000 
and  will  move  its  business  to  London — 
machinery  and  equipment  for  the  manufac- 

ture of  fibre  and  corrugated  shipping  con- tainers. 

Ont.  Tavlntock — C.  Erl) — machinery  for 
planing  mill  and  making  sashes  and  door.s. 

Fa.,  Carbondale — The  Amer.  Welding  Co. 
— one  set  of  10  ft.  Bement  boiler  plate  rolls. 

Pa,,  East  Pittsburgh — The  Bd.  Educ. — 
lathes  and  shop  equipment  for  vocational 
department  of  high  school  on  Howard  St. 

Pa.,  McKeesport — The  Bd.  Educ. — equip- 
ment for  the  vocatonal  deiKirtment  of  new school. 

Pa.,  New  Kensington — The  Whistle  Bot- 
tling Co.,  4th  Ave.,  C.  Adams,  Genl.  Mgr. — 

bottling  machines. 

Pa..  Pittsburgii  —  The  Stonecrete  Corp.. 
6023  Penn  Ave.,  manufacturer  of  structural 
blocks  and  forms.  A.  Caler,  Purch.  Agt. — 
used  machinery  for  equiping  complete  ma- 

chine shop  at  new  plant  at  Cheswick 

Pa..  Pittsburgh — The  Union  Railroad  Co.. 
Carnegie  Bldg.,  subsidiary  of  the  Carnegie 
Steel  Co.,  one  heavy  .shaper  and  one  heavy 
shear  for  cutting  channels.  > 

Pa..  Scranton — The  Spring  Service  Co.. 
328  DuPont  Court,  manufacturers  of  auto 
springs,  etc. — one  taper  roll  for  rolling  end 
of   .spring   leaves. 

Pa.  SharpHvllle — The  Coolrite  Mfg.  Co.— 
Ethyl  Chloride  refrigerating  machines,  one ton  capacity. 

Tenn..  Chattanooga^ — The  Amer.  Mfg.  Co.. 
Cnnt  and  Water  Sts.,  manufacturers  of 

harness  and  builders'  hardware  specialties — one    multiple    slitting    shear    for    No.    12 

gage. 

Tenn.,  Knoxville — The  NIckerson  Mfg.  Co.. 
Sth  \ve..  manufacturers  of  porch  and  inte- 

rior columns,  woodwork,  etc.,  M.  F.  NIcker- 
son. Vice.  Pres. — woodworking  machinery 

for  the  manufacture  of  clothespins. 

Tenn..  Nashville — The  Nashville  Box  Co.. 
Sth  and  Crutcher  Sts. — Morgan  lock  corner 
machine  for  boxes  up  to  18  x  18  in.  in  size  ; 
setting  up  machine  for  lock  comer  boxes ; 
screw  driving  machine;  trimming  .^aw  and 

multiple  borer. 
Tev..  Houston — R.  D.  Frazler.  P.  O.  Box 

913 — machmery  capabje  of  cutting  amd 

polishing  perfect  spheres  from  hard  mate- rials, such  as  glass,   cornelian,   quartz,   etc. 

Va..  Richmond — M.  &  L.  Repair  Shop, 
2104  West  Broad  St.,  V.  Loxterman,  Mgr. — 
equipment  including  drill  press,  lathes, 
emery    grinder.    <;tc. 

W.  Va..  Wnn — The  Bd.  Educ.  of  Glenvllle 
DIst..  Linn.  J.  A.  Radcliffe,  Pres. — equip- ment for  vocational  department  of  new  2 
story  high  school,  at  Sand  Pork. 
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The  Weekly  Price  Guide 
This  Week's  Market 

Pig  iron  quotations  show  reductions  ranging  from  50c. 
to  $1  per  gross  ton.  Drop  of  15c.  on  shapes,  plates,  bands, 

bars  and  hoop  steel ;  25c.  on  floor  plates  at  New  York  ware- 
houses. Chicago  quotes  decreases  of  15c.  on  cold  finished 

shafting,  flats,  squares,  hexagons  and  coppered  bessemer 
rods;  25c.  per  100  lb.  on  floor  plates.  No  change  in  mill 

quotations. 

Tin  is  quoted  at  33c.  as  against  33}c.  in  New  York. 
Cleveland  quotes  an  advance  of  ic.  on  zinc  sheets  (casks) 
and  a  drop  of  He.  per  lb.  in  babbitt  metal  (best  grade). 

Discounts  on  rivets,  bolts,  nuts  and  other  shop  supplies 
increased  from  10  to  20  points;  rubber  and  duck  belting, 

aecood  grade,  quoted  at  a  discount  of  60-10  per  cent  as 
against  60-6  per  cent,  in  the  New  York  warehouses. 

IRON  AND  STEEL 

PIG  IRON  —  Per  grots   ton  —  Quotations   compiled  by   The 
Matthew  .\ddy  Co.: 

CINCINNATI 

No.  2  Southern    ?2 1 .  SO 
Northern  Basic    22 .02 
Southern  Ohio  No.  2    22.52 

NEW  YORK— Tidewater  Delivery 

Southern  No.  2  (Silicon  2.25  to  2.75)    27. 50 

BIRMINGHAM 

No.  2  Foundr>-    17.00 

PHILADELPHIA 

Eastern  Pa.,  No.  2x,  2.2S-2.75  sil    21.26 
Vireinia  No.  2    28 .  74 
Basic    20.25 
Grey  Forge                              22.00 

CHICAGO 

No.  2  Foundry  local      .  20. 70 
No.  2  Foundry,  Southern,  sil  2.25@2.7S    24. 17 

PITTSBURGH,  including  freight  charge  from  Valley 

No.  2  Foundry    2 1 .  96 
Basic    20.21 
Bessemer    21.96 

SHEETS — Quotations  are  in  cents  per  pound  in  various  cities 
from  warehouse;  also  the  base  quotations  from  mill: 

Blue  Annealed 

No.  10   
No.  12   
No.  14   
No.  16   

Black 
No*.  17  and  21. 
Not.  22  and  24. 
Not.  25  and  26. 
No.  28   

Galvanized 
Not.  10  and  II. 
Not.  12  and  14. 
Not.  17  and  21. 
Not.  22  and  24. 
No.  26   
No.  28   

Pitttburgh, 
Large 

Mill  lots 

2.25 
2.30 

2.35 
2.55 

2.85 
2.90 
2.95 
3.00 

3  00 
3.10 

3  40 
3.55 
3  70 
4  00 

New  York   Cleveland      Chicago 

3.28 
3.33 
3.38 

3.48 

3.80 

3. 85 
3.90 
4.00 

4.00 
4.10 
4.40 
4,55 

4.70 
5  00 

3.10 
3.15 
3.20 3.30 

3.55 
3.60 

3.65 
3.75 

3.75 
3.85 

4.15 

3.38 
3.43 3.48 

3.58 

3.95 
4.00 
4.05 4  15 

30 
55 
75 

15 
25 
55 

70 
85 
15 

WROUGHT  PIPE— The  following  discounts  are  to  jobbers  for 
carload  lots  on  the  latest  Pittsburgh  basing  card: 

BUTT  WELD  Iron 
(!alv.  Inches  Black      Oalv. 

S8J  itolj       44J         29i 
LAP  WELD 

.=;ij  2       39J         25* 
5SJ  2Jto4       42}         29J 
,=;ij  4Jto6       42J         29* 
m  7  to  12       40J         27J 

BUTT  WELD,  EXTRA  STRONG,  PLAIN  ENDS 
1  to  IJ       69  57*  JtolJ       445        30J 
2  to  3       70  S8i 

LAP  WELD,  EXTRA  STRONG,  PLAIN  ENDS 

Steel 
Inches  Black 

1  to3    71 

2    64 
2Jto6    68 
7  to  8       6> 
9  to  12    64 

2    62 
2J  to  4    66 
4Jto6    65 
7  to  8    61 
9  to  12    55 

50i 54i 

S3J  4ito6. 
47}  7  to  8.. 
41}  9  to  12. 

Malleable  fittinns.    Classes  15  aqd  C,  Banded,  from  New  York 
stock  sell  at  net  list.    Cast  iron,  standard  sizes,  20-5%  off. 

WROUGHT  PIPE- 

..  40} 

2}  to  4    43} 

■  ..  42} 

..  35} 

. .  30.', 

27} 

3ll 

30J 

23| 

18* 

-Warehouse  discounts  as  follows: 
New  York     Cleveland  Chicago 
Black  Galv.  Black  Galv.  Black    Galv. 

66%   53%   60}%   47}%   62}%   48}% 

.„  „     ,,    ,    ..        .  „    <^l%,-t7%   58}%   44}%   59}%   45}% 
Malleable  httmgs.     Classes  B  and  C,  Banded,  from  New  York 

stock  sell  at  list  less  5%.    Cast  iron,  standard  sizes,  32%  off. 

1  to  3  in.  steel  butt  welded. 
2}  to  6  in.  steel  lap  welded . 

MISCELLANEOUS— Wareho 
100-lb.  lots: 

Open  hearth  spring  steel  (base)  . 
Spring  steel  (light)  (base)   
Coppered  Bessemer  rods(base).. 
Hoop  steel   
Cold  rolled  strip  steel   
Floor  plates   
Cold  finished  shaftingor  screw. . 
Cold  finished  flats,  squares   
Structural  shapes  (base)   
Soft  steel  bars  (base)   
Soft  steel  bar  shapes  (base).  .  . . 
Soft  steel  bands  (base)   
Tank  plates  (base)   
Bar  iron  (2.00@2. 10  at  mill) .  . . 
Drill  rod  (from  list)   
Electric  welding  wire: 

v.. 

use  prices  in cents  per  pound 

New  York  Cleveland 
Chicago 

4.50 

6.00 

3.78 
6.00 6.00 
7.00 8.00 

5.8S 
3.38 

3.11 
3.28 

6.25 
8.25 6.75 

4.60 4.98 
3.55 3.50 3.40 
4.05 

4.00 3.90 
2.63 2.61 2.88 2.53 

2.51 2.78 
2.68 2.51 

2.78 3.13 3.48 
2.63 2.61 2.88 
2.68 3.52 

2.78 55@60% 

55% 

50% 

8..S0   
.12@13 

.11@:12 

7.15   

6.75   locaii 

METALS 

Current  Prices  in  Cents  Per  Pound 

Copper,  electrolytic  (up  to  carlots).  New  York   
Tin,  5-ton  lots,  New  York   
Lead  (up  to  carlots),  St.  Louis,  4.60;  New  York   
Zinc  (up  to  carlots),  St.  Louis,  5.10;   New  York   

Ai.....:_.._    OB  .„  oo(v   :_   ..    i  ir  New  York  Cleveland Aluminum,  ve  to  77%  ingots,  1-IS 
ton  lots.....    19.20 

Antimony  (Chinese),  ton  spot       5  .50 
Copper  sheets,  base    21 .25 
Copper  wire  (carlots)   15@15 .25 
Copper  rods  (ton  lots)    19.75 
Copper  tubing  (100-lb.  lots)    21.25 
Brass  sheets  (100-lb.  lots)    16.75 
Brass  tubing  (100-lb.  lots)    18.50 
Brass  rods  (1,000-lb.  lots).    14.75 
Zinc  sheets  (casks),  (8%  dis.  carlots)..  10. "^0 
Nickel  (ingot  and  shot),  Bayonne,  N.  J.  41.00 
Nickel  (electrolytic),  Bayonne,  N.  J.  .  44.00 
Solder  (}  and  }),  (case  lots)    21.00 
Babbitt  mciui  (best  grade)    24.62} 
Babbitt  motal  (commercial)       9.87} 

20.00 6.50 

22.00 17.00 
24.00 
24.00 
17.00 
19.. ?0 
16.00 
10.65 

23/0 
42.50 

13.50 

14.37} 

33.00 
5.00 

5.50 Chicago 

18.00 6.75 

23.00 

16.25 19.50 

2.^00 

18.75 
20.50 
15.75 15.75 

19.25 

36.00 

9.00 
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Shop  Materials  and  Supplies 

SPECIAL  NICKEL  AND  ALLOYS— Price  in  cents  per  lb. 

Malleable  nickel  ingots    45 
Malleable  nickel  sheet  bars    47 

Hot  rolled  rods,  Grades  "A"  and  "C"  (ba.se)    60 

Cold  drawn  rods,  Grades  "A"  and  "C"  (base)    72 
Copper  nickel  ingots    37 
Hot  rolled  copper^nickel  rods  (base)    45 

Manganese  nickel  hot  rolled  (base)  rods  "D" — low  manganese  64 

Manganese  nickel  hot  rolled  (base)  rods  "D" — high  manganese  67 

Base  price  of  monel  metal  in  cents  per  lb.,  f.o.b.  Bayonne,  N.J.: 
Shot      35.00     Hot  rolled  machined  rods  (base). .  .     53.00 

Blocks     35.00     Hot  rolled  rods  (base)       42.00 

Ingots     38.00     Cold  drawn  rods  (base)       56.00 
Sheet  bars..  .   40.00     Hot  rolled  sheets  (base)       55.00 

OLD  METALS — Dealers'  purchasing  prices  in  cents  per  pound: 
New  York  Cleveland  Chicago 

Copper,  heavy,  and  crucible.  . ....   11.25 11.50 11.00 

Copper,  heavy,  and  wire ...    11.00 11.00 10.00 

....     9.50 9.00 8.75 

Lead, heavy   ....     4.00 3. 75 3.50 

....     3.00 2.7S 
6.50 

3.00 

Brass,  heavy   ....     7.00 8.50 

Brass,  light   ....     5.00 
4.50 5.00 

No.  1  yellow  brass  turnings . ....     5 . 75 5.50 5. 75 

Zinc   ....     3.00 2. SO 2.75 

TIN  PLATES— American  Charcoal  Plates— Br ght — Cents 

per  lb 
New 

Cleve- 
"AAA" Charcoal  Melyn  Grade: 

York land      Chicago 

IC,               20x28,    112  sheets. 
IX,              20x28,    112  sheets. 

      20.00 
      22.50 

18.25 

21.00 

18.50 

20.90 

"A"  Charcoal  Allaways  Grade: 
IC,               20x28,    112  sheets. 
IX,               20x28,    112  sheets. 

      17.00 
      20.00 

16.00 
18.75 

17.00 
19.60 

Coke  Plates,  Bright 
Prime,  20x28  in.: 

lOO-lb.,         112  sheets         12.50 12.00 
12.30 

14.50 
IC,                112  sheets         12.80 14.80 

Terne 

Small  lots,  8-lb.  Coating: 
100-lb.,    14x20   
IC,           14x20   

Plate 

        7.00 
        7.25 

5.60 
5.85 

7.25 
7.40 

MISCELLANEOUS 

New  York 
Cleve- 

land      Chicago 

Cotton  waste,  white,  per  lb.  .  .  . 
Cotton  waste,  mixed,  perl  b..  .  . 
Wiping  cloths  per  M.,  13Jxl3i.. 
Wiping  cloths  per  M.,  13Jx20i. 
Sal  soda,  100  lbs   

?0.07^@,?0.1C 
.055®.  09 

'i'.ib" 

2.55 
.72 

1001b.  kegs. 
1001b.  kegs. 
100  lb.  kegs. 

30.12 .09 50.00 
55.00 
3.00 

3.25 

.  .76 New  York 
New  York 
New  York 

.80 

go.  12 
.10 

55.00 
65.00 2  65 

Roll  sulphur,  2-bbl.  lots  per  100 
lb   

Linseed  oil,  per  gal.,  5  bbl.  lots. .  . 
White  lead,  dry  or  in  oil   
Red  lead,  dry   
Red  lead,  in  oil   
Fire  clay,  per  75  lb.  bag   

3.50 
.74 

12.25 

,12.25 

,13.75 1.00 
Coke,  prompt  furnace,  Connellsvillt   
Coke,  prompt  foundry,  Connellsville        

3cr  net  ton 
3er  net  ton 32.75 3.75 

SHOP  SUPPLIES 
Current  Discounts  from  Standard  Lists 

-75%      -80% 

New       Cleve- York         land    Chicago 
Machine  Bolts: 

All  sizes  up  to  1x30  in      60-5%     -60%  60-10-10% 

U  and  l}x3  in.  up  to  12  in       50%  -60-10-10%  -60-10% 
With  cold  punched  sq.  nuts        50%          

With  hot  pressed  hex.  nuts  up  to  1x30 
in.  (plus  std.  extra  of  10%)       55%        $4.00  off 

Button  head  bolts,  with  hex.  nuts        35%      ?3.90  net          

Hex.  head  and  hex.  nut  bolts         40%            -65-5% 

Lag  screws,  coach  screws         65%          — 60% 

Carriage  bolts,  upto  1  in.x30in   -50-10% -50-10-10%  50-5% 
Bolt  ends,  with  hot  pressed  nuts        60%          — 55% 
Tap  bolts,  hex.  heads        25%          

Semi-finished  nuts  f  and  larger        75% 

Case-hardened  nuts         65% 
Washers.cast  iron,  Jin.,  per  1001b.  (net) 

Washers.cast  iron,  | in. per  100  lb.  (net) 

Washers,  round  plate,  per  100  lb.  Off  list 

Nuts,  hot  pressed,  sq.,  per  100  lb.  OfFlist 

Nuts,  hot  pressed,  hex.,  per  100  lb.  Off  list 

Nuts,  cold  punched,  sq.,per  lOOlb.Offlist 
Nuts,  cold  punched,  hex.,  per  lOOlb.Offlist 

Rivets: 

Rivets,  1^ in.  dia.  and  smaller        60-5%  60-10-10%   -65-5% 
Rivets,  tinned         60-5%  60-10-10%  4^c.  net 

Button  heads  '-in.,  J-in.,  1x2  in.  to  5 
in.,  per  100  lb   (net)      33 .  50 

Cone  heads,  ditto   (net)        3 . 60 

\i   to    l|-in.    long,    all    diameters, 
£ZriJ.^perl001b         0.25 

I  in.  diameter    EXTRA       0.15 
i  in.  diameter    EXTRA        0.50 
1  in.  long,  and  shorter    EXTRA      0.50 
Longer  than  5  in     EXTRA 
Less  than  200  lb    EXTRA 

Countersunk  heads    EXTRA       0.35       34.03  base 

Copper  rivets    60-5%      40-10%      50-10% 
Copper  burs    40%  15%         10% 

4.50 

35.50 
33.50 3.75 3.75 3.50 

4.00 3 .  50  net 

3.00 
3.00 

4.00 

3.00 
3.00 

4.00 

3.00 

3.00 4.00 

3. CO 3.00 4.00 

3.50 

3.60 

0.25 

0.50 

3.43 

3.53 

O.IS 
0.15 
0.50 0.50 

0.25 
0.50 

30  90 
30  85 30.90 

0.60 

0.50 
0.55 

0.45 

0.35 

Lard  oil,  pure,  (50  gal.  bbl.)  per  gal. . 
Lard  cutting  oil  (50  gal.  bbl.)  per  gal. 
Machine  oil,  lubricating,  per  gal   

Belting — Present  discounts  from  list  in 
fair  quantities  (|  doz.  rolls) 

Leather: 

Light  grade       50-5%     50-5%,   60-10% 

Medium  grade          45%  40-10-2i%     50% 
Heavy  grade         40%         40%       40^5% 

Rubber  and  duck: 

First  grade       5(^10%    50-10%       

Second  grade   j       60-10%,     60-5%  60-5%, 
Abrasive  materials — In  sheets 9x11  in.: 

No.  1  grade,  per  ream  of  480  sheets, 

Flint  paper   List  39.00  less  20-10-5%,    50-10-5%-20-10% 

Emerv  paper      ,  .  List  11 .00  less  20%  311.00  net -20% 
Emery  cloth   List  32.75  less  10%    32.75  net  -10% 
Flint  cloth,  regular  weight,  width  3  J 

in.,  No.  1  grade,  per  50  yd.  roll,  3+  50  net   Iist-fl0% 
Emery  discs,  6  in.  dia..  No.  1  grade, 

per  100. Paper   List  31 -65  less  20%              -10% 
Cloth   List  33. 55 less  10%              -10% 
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wis..  Apl»l»««» — The  County  BU.  of  Onta- 
C»mi«  Coumy.  A.  G.  llru^ewlii,  Comr. — 
approiN-tated  {SO.oao  for  small  tools  and 
otuipnitrtti  (or  th<-  count>  giirititt'  un>l  mu- 
ehttie  sluHl. 

WU^  ('■dakjr — P.  A  J.  Motor  Co..  1  10S 
Pnckanl  A\,..  n.  F.  Pnlmer,  I*re8. — ilriU 
pr«is<w.    .  •     »evfral   bor- 
W  nul.s  u's.  ont-  turret 
laihr    Hii'i 

Wiiu,  fMtlr  KinT^l{mlrl;lT.-  &  Co..  manii- 
fariurt-r«  i.f  wiMHlworkiiiif  protluots — wood- 
»  ■.-kiiiK  «ii>l  siKvtal  machinery  for  new 
bib  inVlL 

Wta.,  Hi«r1(ar«l — Oehl  Krtw.  (monuments) 
-IlKht  cr»ne  anil  marble  cutting  equip- 
ntrnt. 

Wis.,  HoHoavlllr  —  W.  U  Schroeder — 
apeciaJ  i.-annlntc  iniirhlnery. 

WU..  Mllwaalie«>  —  The  Badfcer  State 
Realty  Co.  i04   11th  Ave.— one  belt  sander. 

WU..  .Mllwaakp.  —  Thr  Dort  Motor  Car 
Co..  34*  «th  Si  .  U.  K.  Mitchell.  Purch,  A^t. 
— aniall  drill  press. 

WU..  Mtl»«ake« — K.  J.  Flndltn.  38  S4th 
St. — Kmall  riiRlne   lathe. 

Wi*^  Mllwaakre — H.  Orime!<.  1165  35th 
St.— one  30  in.  lutnii  sa\r  and  planer. 

VrU..  >illwaake« — J.  Quschl.  S3I  4Sth  St. 
— {carpenter  > — woodworking  machinery. 

Wl^..  MUwaakee  —  F.  Lueiizmann  Co.. 
3Ist  St.  and  .\uer  Ave. — cToav  cut  saw.  rip 
■WW  and  KUrfarer. 

WU  .  Miinaakee — T.  H.  Merrill.  383  6th 
St. — .irbor  pri'»». 
nt-  »l-'--Mukee  —  The  Milwaukee  Ra- 
dl»:  .  Co  R.  I.  Kenney.  120  Wls- 
coii  t  metal  machinery  to  manu- 
factu.f  .iu...  i.idiators. 

WU..  .MIIuuokee^The  Modem  Candy  Co., 
c/o  F.  H<-inl.  IOf.9  4th  St. — candy  ma- 

chinery, operated  by  flectric  motors. 

WlB.,  8mlh  MUwaakee— J.  Nlrschl.  Jr.. 
ISl*  Manitoba  Ave.  —  Universal  wood- 

worker. «  or  S  in.  sticker,  motor  driven. 
WU..  Mllnaukee  —  The  Raymond  Mfg. 

Co.  Co  W.  H.  Schmahl.  77  Cawker  Bldg.. 
manufaotur.-rM  nf  auto  accessories  —  one 
ele«trlc  ucldrr  and  on.-  circle  saw  or  power 
hack  saw. 

Wlk-,  Mllwaaker — The  Richards  Machine 
Co.,  3417  Vllet  St.— machine  tools  includlns 
lathe,  shaper.  grinder  and  drill  press  (used 
preferred). 

WU„  Mlwankre  The  Rosenberg  Kle- 
vator  Co..  174  Reed  St.,  E.  Rosenberg, 
Purch.  Agt. — power  hack  .<iaws. 

WU..  Milwaokee— Starck  Bros.,  1212  Na- 
tional Ave..  cariM-nlers  and  mill  workers — 

one  4  to  8  In.  sticker. 

WU..  NeliUrille  —  The  Neillsvllle  Milk 
Products  Co.,  K.  Scheele.  Purch.  Agt. — belt 
driven  separators,  chums,  coolers  and  re- 

frigeration machinery. 

WU..  NeillKTtlle — E  Scheel.  manufacturer 

of  dalr>-  products — refrigerating  machinery, 
power  machlnt-ry  and  other  dairy  e<|Ulp- ment. 

Vru^  Waasao — C.  Lot*.  101«  Qrand  Ave. 
woo<lworklng  machinery  and  equipment  for 
lath  mill.  • 

Wis..  Waawalasa — R.  Mueller,  P.  O.  Box 
K15 — one  1"  or  12  In.  Joiner. 

Wl«..  WaawBlsss — R.  Van  Vostrand,  381 
6th  Ave.— one  30  to  32  In.  band  saw. 

WU„  We««  Bend — The  Ooldbiium  Laundry 
— complete  niuipment  for  small  laundry, 
electric  power  preferred. 

Wla..  WLM-t>n>in  Rapid*  —  The  Consoli- 
dated Water  I'ower  t  Paper  Co..  O.  W. 

Mead.  Purch,  Agt. — one  monorail  crane. 

Metal  Working  Shops 

Cal..  Hm  WaaeliH* — R  W.  Kem  has 
awarded  the  contract  for  the  construction 
of  a  1  irtor>-  garage  on  Jones  St.,  north  of 
(yParrell  St.     Estimated  cost,  $39,400. 

<•-.»-      H-i-'r-r.-f .«     •^•^f.    tTnlon    Specialty '■  awarded   the  con- of  a   2   story.   50 
  .'   "It  . /niv  St..  for  the  nrmnu- 
metal  •peeialties.    KSstlmnted  cost, 

.Voted  rWH-  to 

C-o»«..  Hnrtfor.1— P.  C.  Wate,  Archt.,  407 
Trumliuil  St.,  is  receiving  bids  for  the  con- 
.■truciion  of  a  2  story,  Sii  x  190  ft.  parage 
end  repair  shop  on  Main  and  South  Pros- 

pect Sts..  for  Herchman  &  Levine,  223  Main 
St.   Estimated   cost.   3125,000. 

Conn.,  Stamford — A.  Speike,  292  Main  St., 
has  awarded  the  contract  for  the  oonatruc- 
tion  of  a  1  story,  60  x  160  ft.  tntruge  and 
service  station  on  Gay  St. 

iRd.  Ft.  Wayne — The  Bd.  Educ.  is  having 
plans  preimred  for  the  construction  of  a  2 
story,  SO  x  IBO  ft.  gymniusium  and  shop 
Imllding.  Estimated  cost,  J200.000.  C. 
Weatherhogg,  Citizens  Trust  Bldg.,  Archt. 

Ind.,  Rlrliraond  —  The  Peille  Co.  has 
awarded  the  contract  for  the  construction 
of  a  2  story.  260  x  500  ft.  factory  for  the 
manufacture  of  Are  doors.  Estimated  cost. 

3200,000. 
Ind..  Richmond — The  Reliance  Fdry.  Co. 

is  having  phins  prepared  for  the  construc- 
tion of  a  1  story,  85  x  110  ft.  foundrv.  Es- 

timated cost.  $25,000,  J.  Mueller  &  Co., 
Palladium  Bldg.,  Archts. 

MIrh.,  Uetroit — T.  J.  Doyle,  4462  Wood- 
ward Ave.,  has  had  plans  prepared  for  the 

construction  of  a  1  story,  60  x  451  ft. 
gara»;e  and  service  station  on  Jefferson  Ave. 
and  Chene  St.  Smith,  Hlnchman  &  Grylla, 
710  Washington  Arcade,  Archts. 

O.,  Cleveland — J.  L.  Free,  1004  Prospect 
Ave.,  has  awarded  the  contract  for  the  con- 

struction of  a  1  and  2  story,  38  x  80  ft. 
and  50  x  113  ft.  office  building  and  garage, 
at  1530  and  1618  Brownell  Cl.  Estimated 
cost,  $60,000. 

O..  Cleveland — The  He-is-Schenk  Machine 
Tool  Co,,  801  St.  Clair  Ave.,  has  awarded 
the  contract  for  altering  its  3  storv,  48  x 
76  ft.  factory.    Estimated  cost,  $40,000. 

O.,  Cleveland — Moody  &  Thomas  Milling 
Co.,  6312  Kinsman  Rd..  has  awarded  the 
contract  for  the  construction  of  a  1  story. 
60  X  150  ft.  warehouse  and  garage  on  Park 
Ave.  near  East  66th  St.  Estimated  cost, 
$50,000,     Noted  Dec.  8. 

Ont.,  Cottam — S.  Mossop,  Essex,  plans  to 
build  a  garage  and  auto  repair  shop  here. 
E.stimated  cost.  $42,000. 

Ont..  Dundalk — W.  A.  Stafford  plans  to 
rebuild  his  garage  which  was  destroyed  by 
Are.     Estimated  loss,  $45,000. 

Ore.,  Portland — The  Imperial  Investment 
Co.,  Concord  Bldg..  will  .soon  award  the  con- 

tract for  the  construction  of  a  5  story,  100 
x  100  ft.  garage  on  4th  and  Pine  Sts.  Esti- 

mated cost,  $150,000.  Sutton  &  Whitney, 
Lewis  Bldg.,  Archts. 

Pa..  DnboU — The  Triumph  Motor  Truck 
Co.  of  Medina,  N.  Y.,  has  purchased  a  site 
here  and  plans  to  build  a  plant  for  Ihe 
manufacture  of  motor  trucks. 
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(  al.,  Xapa — The  ITnlon  Ice  Co.,  354  Pine 
St.,  San  Francisco,  is  having  plans  pre- 

pared for  the  construction  of  a  cold  storage 
warehouse  and  ice  plant  (20  tons  dally  ca- 

pacity), here.  Estimated  cost,  $50,(>00.  W. 
U.  Toepke,  942  Market  St.,  San  Francl.sco, 
Archt. 

Conn.,  Bourdman — The  New  England  Lime 
Co,.  226  Main  St.,  Danbury,  plans  to  rebuild 
Its  lime  plant,  here,  which  was  recently  de- 
stro.ved  by  fire.  Estimated  cost,  $100,000. 
Private  plans. 

Conn.,  New  Haven — The  Seamless  Rub- 
ber Co..  Inc.,  Hallock  St..  Is  having  plans 

prepare<l  for  the  construction  of  a  1  story, 
140  X  160  ft.  addition  to  Its  plant.  Esti- 

mated cost.  $100,000.  R,  W.  Foots.  186 
Church  St.,  Archt. 

Hi..  Chicago  — The  Atwell  Printing  & 
Binding  Co.,  Sherman  and  Polk  Sts..  plans 
to  build  a  6  story.  170  x  177  ft.  printing 
plant  on  Prairie  Ave.  and  20th  St.  Esti- 

mated cost,  $700,000.  Architect  not  se- lected. 

HI.,  East  St.  Loais — The  Obear  Nestor 
Otamt  Co..  Bway.  and  Belt  St.,  plans  to 
build  a  1  story  addition  to  Its  glass  factory. 
Private  plans, 

Tnd„  Ft.  Wayne — The  Superior  Baking 
Co..  1702  South  Calhoun  St..  Is  having  plans 
prepared  for  the  construction  of  a  I  story. 
60  X  90  ft.  bakery  on  South  Calhoun  St. 
Estimated  cost.  $25,000.  A.  Mahurin,  Lin- 

coln Life  Bldg.,  Archt 

Ind.,    Indisnapoll* — The    Brannum-Keene 
Lumber  Co,  East  Washington  St.,  plans  to 
build  a  lumber  T>lnnt  on  East  Washington 
St.  Estimated  cost,  $150,000,  Architect  not 
selected. 

Ind.,  Indiannpoii* — Piel  Bros.  Starch  Co., 
mi  Slate  Life  Bldg.,  will  receive  bids  until 

Jan.  18  for  the  constrtietlon  of  a  1  storv, 
85  X  150  ft.  starch  factory  on  Drover  St. 
Estimated  cost,  $20,000,  R,  F.  Daggett, 
962  Lonicke  Annex,  Archt.     Noted  Dec.   IB. 

Ind.,  Linton  —  The  Chero-Cola  Bottling 
Co.  is  having  plans  prepared  for  the  con- 

struction of  a  1  story,  44  x  Sii  ft.  factory. 
Estimated  cost,  $25,000.  J.  Fritz,  Linton, 
Archt. 

Ky..  Louisville  —  The  Standard  Printing 
Co..  220  South  1st  St.,  has  awarded  the 
contract  for  the  construction  of  u  4  story, 
70  X  100  ft.  printing  plant  at  220-28  South 
1st  St.,  and  for  altering  adjoining  plant  at 
220  South    1st  St.      Estimated      cost     $150,- 

ooq. 

Ky.,  LouUville  —  The  Standard  Sanltarv 
Mfg.  Co.,  6th  and  A  Sts.,  has  awarded  the 
contract  for  the  construction  of  a  1  storv, 
53  X  404  ft.  enameling  plajit.  Estimated 
cost,  $80,000.     Noted  Nov.  17. 

Mass.,  South  Hadley — The  Larose  Dairy 
Co.,  Inc.,  has  awarded  the  contract  for  the 
construction  of  a  2  story,  40  x  60  ft.  dairy 
and  refrigerating  plant  on  Falls  Rd.  Esti- 

mated cost,  $30,000, 

Mich..  Ypsilanti  —  The  Owen  Sanitarium 
Co.  Is  having  plans  prepared  for  the  con- 

struction of  a  sanitarium  and  industrial 
plant  for  bottling  mineral  water,  making 
soap  and  tooth  paste.  Estimated  cost.  $800,- 
000.  Menefee  &  Streeter,  706  Marquette 
Bldg.,  Detroit,  Archts. 

Minn.,  Minneapolis  —  The  Bd.  of  Park 
Comrs.,  City  Hall,  plans  to  construct  a  2 
or  3  story  storehouse  and  laundry  on  Lyn- 
dale  Farmstead.  Total  cost,  $175,000.  Bond 
Issue  and  sale  of  $75,000  has  been  author- 

ized to  construct  portion  of  buldlng,  J,  A. 
KIdgway,  Secy. 

Mo.,  Kannas  City — The  Superior  Ice  & 
Storage  Co.,  Lee  Bldg.,  will  build  a  3  story 
ice  plant  on  2nd  and  Main  Sts.  Estimated 
cost,  $150,000.     Noted  Oct.  6. 

N.  a..  Linden — The  Warner  Quintan  Co., 
79  Wall  St.,  New  York,  has  awarded  the 
contract  for  the  construction  of  a  refinery 
and  asphalt  plant,  here.  Estimated  cost, 

$2,000,000, 
N.  Y.,  Brooklyn  —  Werbelovsky  Bros., 

Flushing  Ave.,  manufacturers  of  glass,  will 
soon  receive  bids  for  the  construction  of  a 
3  story  factory  on  Flushing  Ave.  Estimated 
cost,  $175,000.  M.  Klein,  37  Graham  Ave., 
Archt.  and  Engr. 

N.  Y.,  New  York — Pordham  University, 
Fordham  Rd.,  is  having  sketches  made  for 
a  printing  plant  on  Pordham  Rd.  and  Bath- 

gate Ave.  Estimated  cost,  $2.',n,000.  R.  J. RelUy,  477  5th  Ave.,  Archt.  and  Engr. 

N.  Y.,  New  York — The  New  York  Times, 
Times  Sq.,  is  having  plana  prepared  for 
the  construction  of  an  11  .story,  100  x  143 
ft.  printing  plant  and  office  building  at  217 
West  43rd  St.  Ludlow  &  Peabody,  101 
Park  Ave.,  Archts.  and  Engrs. 

O..  Cleveland — The  Cuyahoga  Mill  Work 
Co.,  2615  East  29th  St.,  i)lans  to  Imlld  a  1 
story  warehouse  and  mill  on  Orand  Ave., 
along  the  tracks  of  the  New  York,  Chicago 
&  St.  Louis  R.R.  Estimated  cost,  $40,000. 
Private  plans. 

O.,  CuInmbuH  —  H.  C.  Godnian  Co..  31 
North  4th  St.,  plans  to  build  a  4  or  6  story, 
147  X  230  ft.  shoe  factory  on  Starling  St. 
Estimated  cost,  $300,000.  Architect  not  se- lected, 

O.,  I>H.vton — P.  Kuntz  Lumber  Co.,  Nor- 
wood Ave.,  has  awarded  the  contract  for 

the  construction  of  a  1  story,  60  x  110  ft. 
woodworking  plant  on  Mound  and  Norwood 
Sts.      Estlnwited   cost,    $25,000. 

O.,  Norwood — The  Federal  Garage  Co., 
Cincinnati,  has  awarded  the  contract  for  the 
construction  of  a  4  story  garage  hero.  Esti- 

mated cost,   $140,000. 

Ont.,  Fort  Dover  —  The  Woodhouso 
Crushed  Stone  Co.  plans  to  develop  a 
quarry  near  here.  Estimated  cost,  $50,000. 
II.  W.  Ball,  Prcs. 

Ont.,  Ottawa/— The  TTanillton  Tar  &  Am- 
monia Co.,  Lees  Ave.,  plans  to  construct  a 

factory  for  the  manufacture  of  tar  and 
ammonia.  Estimated  cost,  $50,000.  W.  M. 
Currle,   Pros. 

Pa.,  Altoonn^ — Tlie  Caums  Ice  Cream  Fac- 
tory Co.,  5th  Ave.  and  9th  St.,  pljins  to 

build  a  2  story,  25  x  120  ft.  addition  to  Its 
factory.  Estimated  cost,  $45,000,  E.  A, 
Caum,  Mgr. 

Pa.,  Krie— Tho  Times  Puhll.ihlng  Co.,  11 
West  flth  St.,  is  hiivlntr  plans  prepared  for 
the  construction  of  a  2  story,  90  x  165  ft. 
publishing  plant  on  10th  St.  Cody,  Hicks 
&  Davidson,  Ariel  Bldg.,  Archts. 

K.  I.,  Pnwiucket, — J,  and  P.  Coats,  Inc., 
SSfl  Pine  St.,  have  awarded  the  contrac  for 
the  construction  of  n  1  storv.  110  t  32"  ft. 
thread  blcachery,    Estimated  cost,  |1 50,000. 
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The  Training  of  Workers  in  Manufacture 
I.    Present  Scope  of  Apprenticeship  in  the  United  States  —  Number  of  Apprentices 

in  Various  Industries — Importance  of  Apprentices  in  the  Metal- Working  Field 
By  J.  V.  L.  MORRIS 

A  ROUGH  estimate,  based  on  a  study  of  the  appren- 
/\  tice  departments  of  about  thirty  manufacturing 

1.  A.  plants  and  the  repair  shops  of  several  railroads, 
places  the  number  of  apprentices  in  such  departments, 
where  well  organized,  at  approximately  10,000.  It 
should  be  noted  that  this  does  not  include  the  building 

trades,  where,  particularly  in  plumbing  and  brick- 
laying, there  still  remain  some  vestiges  of  apprentice- 

ship. 
From  the  figures  given  in  Table  II  on  the 

plants  visited,  some  approximations  may  be  made  of 
the  enrollment  in  the  various  trades.     It  will  be  seen 

TABLE    I.      DATA    FROM    1910    CENSUS 

Apprentices  in  Iron    and  Steel  Industries: 
Car  and  railroad  shops    395 
Ship  and  boat  building    576 
Iron  foundries   -    2,619 
Agricultural  and  implement  factories    95 
Automobile  factories    1,096 
Blast  furnaces  and  steel  rolling  mills    1,313 
Wagon  and  carriage  factories    627 
Other  iron  and  steel  factories    12,494 

Total   ,   -   V    19-2 15 
Apprentices  in  printing  and  publishing  establishments         11,376 

Total  apprentices    30,591 
Total  Number  of  Workmen  at  Above  Trades: 

Blacksmiths   _   -    232,957 
Machinists    460,784 
Boilermakers   ,.—  44,761 
Other  iron  and  steel  workers    900,443 
Toolmakers,  die  setters  and  die  sinkers    9,243 
Pattern  and  model  makers   _    23,006 
Compositors,  linotypers  and  typesetters   _    113,538 

Total   -       1,784,732 

that  about  60  per  cent  are  to  be  found  in  the  machin- 
ists' and  toolmakers'  trades.  While  adequate  data  is 

not  available,  there  should  here,  however,  be  made  a 
differentiation  between  the  toolmakers  and  the  all-round 
machinists,  as  it  is  usually  recognized  that  only  a  small 
portion  of  the  apprentice-trained  machinists  should  be 
considered  toolmakers.  The  relatively  small  number  of 

a  hundred  odd  patternmakers'  apprentices  should  be 
noted.  There  are,  of  course,  a  considerably  larger 
number  than  this  under  apprenticeship  throughout  the 
country  as  most  shops  recruit  by  that  means. 

What  constitutes  an  electrician  is  not  well  defined. 

It  may  mean  an  inside  wire-man,  a  general  service 
mechanic  on  motor  repairs  and  installation,  an  arm- 

ature winder,  an  assistant  at  testing,  or  plant  operator; 
so  that  little  significance  should  be  given  to  that  col- 

umn. Owing  also  to  the  large  amount  of  technical 
information  which  should  be  acquired  by  those  who 
have  the  capacity  and  who  desire  to  rise,  it  is  a  field 
recommending   a   large    utilization    of   either    day    or 

evening  technical  schools.  The  same  remark  holds  in  a 
general  way  as  regards  draftsmen. 

As  the  1920  census  was  not  yet  available  at  the  time 
of  writing,  the  figures  in  Table  II  should  be  compared 
with  the  data  in  Table  I,  available  from  the  1910  census. 

In  considering  this  data,  the  following  factors  should 
be  kept  in  mind:  In  the  census  no  distinction  is  made 
between  the  apprentice  under  an  organized  scheme  foi 
providing  variety  of  experience  and  instruction,  on  the 
one  hand,  and  the  helper  and  inexperienced  machine 
hand  and  operative  without  systematic  training,  on  the 
other.  Probably,  for  example,  most  of  those  in  training 
as  molders  and  blacksmiths  should  be  classed  as  help- 

ers. A  very  large  number  in  iron  and  steel  factories 
shouia  probably  also  be  considered  as  merely  inexperi- 
encea  machine  hands.  Also,  it  should  be  noted  that 
there  has  been  a  very  considerable  reorganization  of 
apprenticeship  in  the  past  ten  years.  In  the  railroad 
shops  and  in  the  boat-building  industry,  for  example, 
there  has  been  a  decided  increase  in  the  number  of 

apprentices. 
The  comparatively  small  number  of  toolmakers  and 

patternmakers,  9,000  of  the  former  and  23,000  of  the 
latter,  should  also  be  contrasted  with  the  half  million 
classed  as  machinists,  as  the  two  former  trades  are  out- 

standing examples  where  apprenticeship  has  survived 
because  no  adequate  substitute  has  been  found. 

Approaching  the  matter  from  another  standpoint,  we 
can  divide  those  employed  in  the  metal-working  trades 
under  consideration  into  four  categories: 

(1)  Initial  production  and  toolmaking. 
(2)  Piece  production,  or  single  operations. 
(3)  Assembling. 
(4)  Repair  or  maintenance  work. 

(1)  If  no  new  designs  were  got  out  there  would, 
of  course,  be  no  work  for  the  patternmaker;  but,  as 
a  matter  of  fact,  all  larger  plants  are  constantly 
remodelling  their  products  in  the  keen  competition  to 
produce  the  best  article  for  the  purpose.  This  requires 
the  work  of  the  patternmaker,  diemaker,  diesinker,  etc. 
The  toolmaker  is  also  constantly  in  demand  to  provide 
the  requisite  tools.  All  these  trades  are  of  the  skilled 
nature  which  we  have  come  to  associate  with  apprentice 
training. 

(2)  In  actual  quantity  production,  specialization  is 
found  to  be  so  much  more  efficient  in  obtaining  both 

output  and  quality  that  all-round  training  for  stock 
production  has  practically  disappeared.  There  are  two 
types  of  workers  in  this  field,  however,  who  do  need 
the  general  training.  These  are  the  supervisory  force, 
such  as  the  superintendent,  foreman,  sub-foreman,  and 
inspector,  and  the  substitute  man,  the  one  who  can  fill 
in  at  any  machine.     Naturally,  if  the  latter  has  the 



86 AMERICAN     MACHINIST Vol.  56,  No.  3 

capacity  to  lead  he  may  be  expected  to  be  promoted  to 
the  supenisory  force  when  vacancies  occur. 

This  categor>*  of  "piece  production"  is  by  far  the 
most  numerous  of  all,  and  aside  from  the  very  limited 
number  of  foremen  and  substitute  men  just  mentioned, 
is  ordinarily  recruited  from  the  unskilled  group  by 
being  taught  one  machine  or  process,  after  which  the 
worker  is  recognized  as  belonging  to  the  semi-skilled 
class. 

Assembly  and  Maintenance 

(3)  Formerly  assembling  was  considered  a  type  of 
skilled  work.  Recent  developments  in  the  way  of 
standardized  products  are  making  it  possible  to  permit 
this  work  to  be  performed  by  unskilled  workers  who  are 
taught  to  do  just  one  or  two  operations,  when  the 
partially  completed  production  passes  on  to  another 
who,  in  turn,  adds  his  one  or  two  parts  to  the  whole. 
Of  course,  if  the  product  is  intricate,  the  inspector  may 
profit  by  the  all-around  training  predicated  by  appren- 

ticeship; but  as  a  matter  of  fact  his  knowledge  needs 
to  be  chiefly  of  the  product  inspected,  which  may  often 
be  quickly  learned.  Of  course,  there  is  much  assem- 

bling of  the  old-fashioned  type  by  building  up  the 
complete  product  where  all-round  capacity  may  seem 

TABL£  II.   EXROLLMENT  OF  APPRENTIC 

S-?      -t      -U      i      I 
|,H  II  Is          S           I 

Type  of  Pliuit                            -S^  H*^  S*"          x           M 
Ntt.  I  •hetrk*!  mtnufarturinx                 20.000  228  M2           27           39 
No.  2  alMtriMl  ounufarturinc     ..          20.000  403  186           15           75 
Na.>alwUimliiuuiaf«rtunDK     .    .         12.000  327  249           21           35 
No.  4*lMtrta>ImMiu(acturin(     ..    ..    40.000  190 
BablMriDiuiatMtnTmc   34.000  105  54                       14 
No.  I  katofBobile  msDufacturinc     .        55,000  1.000  1.000 
No.  2  aotomobOc  maaofaeturiiii.      .       12,000  122  109             7             6 
Abr«i*r«  Biofhinmy        3,000  7  7 
OidDaae*  mamtaetariac        1,000  76  76 
RUasaadnMialtiw       12,000  116  116 
No.  I  priat&c  praa*  mairafarturiiic.  .      4,000  55  55 
No.  2  Mialfac  una  manuf aeturinc.  .      5,000  168  160            5            I 
Stoat  prataaSoB       12,000  70  38 
BiiiiilBiimaciWnM        8,000  60  51             1            2 
No.  I  BMUBa  tool  manufacturinc. . .        5.000  50  48             2 
No.  a  ■latttea  tool manufafturin«.. .        8,000  200  150             5 
No.  JmaaUBetoolmanufacturiiic...        1.400  89  89 
Air  braka  maoafactarins        4,500  30  26             2 
Electrical  inMnuncnU            900  15  15 
MacUaary  maiiiifacturiiic          1,200  40  37             3 
BoUar  baarinc  maoufacturtnc    . .      4,500  38  38 
No.liU|vard            12,000  243  88           14           12 
Noi  2  •Upyard        16,000  400    
LoeoaBOtiTe  mannf  acturinc        5,500  83  17          12            I 
No.  I  railroad  AoiM..       1,300  795                       12 

BoUvaiaken 
Shaataatol- 
CatpaBtara. 
BladnnitlM   
Paiatata   ,   

No.  2  railroad  ihopa   ,..'  IM  }6S No.  3  railroad  dtopa    900    
Priatiac  plaat        3,500  150 

EMimatcd  totab    500.000       7.225        4.500         114         200 

desirable,  and  hence  apprenticeship  be  urged.  The  facts 
are  that  the  inexperienced  men  starting  at  this  type 
of  work  are  usually  adults  who,  perhaps,  slowly  and 
clumsily  work  at  it  until  they  learn  the  knack  of  put- 

ting together  completed  parts,  and  of  making  the  slight 
adjustments  always  necessary  at  the  end  of  every 
fabricating  process. 

(4)  Finally,  there  is  the  maintenance  work,  which 
in  a  large  number  of  cases  seems  to  recommend  the 
all-round  mechanic  for  whose  training  apprenticeship 
is  usually  urged. 

As  a  whole,  then,  accepting  the  estimate  that  there 
are  approximately  ten  thousand  apprentices  in  the  fields 
investigated,  the  question  naturally  arises  whether  this 
is  ample.  Most  manufacturers  would  answer  in  the 
negBtive.      Usually    the    shortage    of    toolmakers    is 
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lamented,  of  the  all-round  mechanics  for  repair  work 
and  of  suitable  material  for  foremen.  It  should  also 
be  recognized  that  these  plants  studied  are  the  out- 

standing examples  of  corporations  which  have  intro- 
duced well-organized  apprentice  training.  Many  of 

their  competitors  make  a  practice  of  "stealing"  the 
skilled  mechanics  they  require.  For  example,  the  two 
automobile  companies  cited  are  among  the  few  auto- 

mobile concerns  who  have  paid  serious  attentiton  to  ap- 
prentice training;  and  yet  owing  to  their  large  amount 

of  development  work,  of  intricate  assembling,  and  in- 
creased demands  for  foremen  to  supervise  their  expand- 

ing factories,  most  automobile  manufacturers  could  use 

a  far  larger  number  of  apprentice-trained  mechanics. 

Use  Diamond  Tools  Carefully 
By  E.  Ferber 

How  to  properly  use  diamond  tools  seems  to  me  to  be 
so  little  understood  that  I  think  the  following  extract 
from  the  catalog  of  the  Arthur  A.  Crafts  Co.,  Boston, 
Mass.,  is  worth  passing  along. 

The  most  common  evidences  of  careless  use  of  diamond 
tools  that  are  returned  to  the  factory  for  resetting  are: 

The  overheating  of  the  diamond;  the 

nicking  or  grinding  away  of  the  set- 
ting by  careless  application  to  the 

wheel,  thus  exposing  too  much  of  the 
crystal;  and  the  continued  use  of  the 
diamond  after  the  crystal  has  been 
worn  to  a  broad,  flat  surface. 

From  an  inspection  of  hundreds  of 
diamonds  so  returned  in  every  mode 
of  setting  we  can  safely  say  that  the 

principal  cause  of  trouble  is  overheat- 
ing. This  may  be  due  to  taking  too 

heavy  a  cut,  using  a  feed  that  is  too 
fast,  or  may  result  from  an  inadequate 
supply  of  water,  or  no  water  at  all, 
upon  the  tool.  After  the  diamond  has 
become  worn  down  as  above  described 
the  broad  surface  rubs  rather  than 
cuts  and  overheating  is  inevitable. 

Like  all  other  materials  the  diamond 

expands  slightly  when  heated.  Most 
grinding  machine  operators  have  seen 
the  diamond  rise  to  a  red  heat  when 
truing  a  wheel,  even  under  a  liberal 
stream  of  water.  The  heat  would  not 
of  itself  injure  the  diamond  but  the 
expansion  causes  to  be  set  up  an  enor- 

mous pressure  against  the  rigid  walls  of  the  metal  set- 
ting, which,  because  of  the  presence  of  the  cooling 

liquid  does  not  expand  in  conformity  with  the  diamond, 
and  thus  a  serious  strain  is  induced  in  the  structure  of 
the  crystal,  tending  to  crack  it. 

If  on  the  other  hand  the  metal  setting  expands  to 
some  extent  with  the  diamond,  the  continued  expansion 
and  contraction  soon  loosens  the  crystal  in  its  setting, 
allowing  it  to  vibrate  under  the  action  of  the  wheel, 
which  vibration  will  sooner  or  later  cause  it  to  crack 
very  easily. 

Our  advice  to  operators  is,  therefore,  to  take  light 
cuts,  exercising  due  patience  and  using  plenty  of  water 
so  that  the  diamond  will  never  be  overheated.  When  a 
diamond  has  become  dull  it  should  promptly  be  reset 
so  that  it  may  present  new  and  sharp  points  to  the  work. 
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W  D.Basset 

Miller,  Fraiiklin^asset  &  C? 

XXVI.    Time  Study  on  Automatic  Machines 
Quality  of  Labor  Employed — Importance  of  Standardization  in  This  Work — 

Rules  of  Procedure  and  an  Example  of  Rate  Setting 

AUTOMATIC  machines  present  some  special  prob- 
l\  lems  in  time  study  and  rate-setting.  Commonly, 

J.  \.  not  much  study  has  been  given  along  these  lines, 
for  the  thought  has  been  that  the  automatic  feature  re- 

duces the  human  element  to  a  minimum.  This  is  actu- 
ally an  added  reason  for  making  careful  studies. 

The  quality  of  labor  employed  on  this  kind  of  work 

need  not  be  high;  in  fact,  most  automatic  machine  op- 
erators know  only  how  to  operate  one  certain  kind  of 

machine,  and  frequently  only  one  size.  This  means  that 
the  operations  must  be  standardized  as  much  as  pos- 

sible, accurate  standard  instructions  developed  and  a 
careful  scheme  of  supervision  and  inspection  installed. 

Standardization  is  the  keynote  for  all  automatic  ma- 
chine time  study  work.  Possibly  due  to  the  fact  that  we 

are  dealing  with  an  automatic  machine  it  is  possible  to 
establish  standard  speeds,  feeds  and  methods  which  are 
applicable  to  practically  all  types  of  work.  On  an  auto- 

matic machine,  the  human  element  is  comparatively  un- 
important. Supposing  the  machine  to  be  in  good  condi- 

tion, the  tools  will  always  feed  evenly,  or  at  least  the 
same  on  each  piece,  and  the  movements  of  the  machine 
will  take  place  with  the  same  amount  of  shock  each  time. 
This  is  very  different  from  hand  operated  machines 
where  everything  depends  on  a  human  operator.  While 
there  are  exceptions,  this  is  generally  true. 

Having  established  sufficient  standards,  it  is  a  com- 
paratively easy  matter  to  establish  rates  and,  conse- 

quently, costs  on  any  part  on  which  an  estimate  may 
have  to  be  made,  laying  out  what  each  tool  is  to  do,  so 
that  the  tool  designer  will  only  have  to  design  tools 
which  will  fit  in  with  the  layout  already  made.  Instruc- 

tion sheets,  set-up  cards  and  tool  lists  may  all  be  made 
up  at  the  same  time  long  before  the  job  is  ready  to 
work. 

I  shall  not  try  to  cover  each  automatic  machine  on 
the  market,  but  shall  outline  the  methods  which  were 
installed  in  a  large  automatic  department  in  which  there 
were  several  different  makes  of  machines  with  a  multi- 

tude of  different  sizes.  The  same  general  procedure 
was  followed  in  setting  standards  on  each  class  of  ma- 
chines. 

It  is  also  beyond  the  scope  of  this  article  to  attempt 
to  outline  the  various  types  of  work  which  each  machine 
is  particularly  fitted  to  do.  Some  are  admittedly  de- 

signed for  low  speeds,  heavy  feeds  and  wide  limits  of 
accuracy,  giving  merely  a  roughing  cut;  others  give 
practically  any  degree  of  accuracy  desired,  using  high 

speeds  and  light  feeds.  This  type  will  give  a  very  fine 
finish  to  the  work  if  desired. 

One  reason  why  automatic  machines  have  not  been 
generally  the  subject  of  time  study  work,  is  that  their 
operation  being  automatic,  the  machine  will,  with  proper 
attention,  get  out  the  desired  number  of  pieces  daily 
without  an  incentive. 

Also  the  large  amount  of  time  needed  to  keep  auto- 
matics in  condition  has  been  given  as  a  reason  for  not 

subjecting  them  to  time  study.  This  loss  of  time,  due 
to  failure  of  machine  or  tools  should  be,  however,  a 
real  reason  for  the  establishment  of  a  wage  incentive, 
as  will  be  fully  explained  later.  Although  the  machines 
should,  as  a  result  of  their  automatic  feature,  get  out  a 
certain  definite  number  of  pieces  per  hour,  they  never 
seem  to  do  it  when  there  is  no  extra  incentive.  If  the 
operator  has  not  this  incentive,  it  is  very  easy  to  allow 

a  machine  to  "cut  wind"  for  a  few  minutes  before  put- 
ting in  a  new  bar  of  stock.  Or,  if  he  is  working  on  one 

machine  and  another  needs  a  slight  adjustment,  he  will 
frequently  shut  down  the  second  machine  and  continue 

working  on  the  first,  when  just  a  few  moments'  atten- 
tion would  enable  the  second  to  go  on  producing  good 

work. 

With  a  proper  incentive,  the  operator  is  inclined  to 
keep  his  machines  in  better  working  condition  by  re- 

pairs or  seeing  that  they  are  made  before  the  breaks 
occur.  The  machines  are  watched  more  attentively, 
and  slight  breaks  are  prevented  from  developing  into 
bad  ones  by  immediately  stopping  the  machine  when  the 
trouble  starts.  This  reduces  the  machine  repair  cost 
and  also  the  resulting  delay. 

When  the  study  of  the  operations  is  made  and  the  op- 
erators are  trained  to  make  their  task,  they  are  shown 

the  fallacy  of  attempting  to  adjust  their  machines  when 
the  dimensions  of  the  part  being  made  vary  a  bit  but 
are  still  well  within  the  desired  limits.  Operators  gen- 

erally seem  to  feel  that  it  is  necessary  to  make  adjust- 
ments when  they  are  not  really  necessary.  This  fre- 

quently results  in  damaging  tools  or  spoiling  several 
pieces  of  the  work  before  the  machine  is  brought  back 
to  a  working  condition  as  good  as  that  existing  when 
the  adjustment  was  started.  As  long  as  the  work  turned 
out  is  within  the  desired  limits,  the  operators  are  to 
merely  make  frequent  inspection  trips  to  all  of  the  ma- 

chines, gaging  a  few  pieces  at  each. 
A  special  set-up  and  repair  man  should  be  employed 

if  the  department  is  so  large  that  the  foreman  has  not 
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time  to  do  the  setting  up  himself.  Except  in  extreme 
cases,  the  operators  should  not  be  required  to  do  this 
work.  When  not  making  set-ups,  the  set-up  man  may 
well  be  required  to  instruct  the  operators  under  him, 
inspect  the  machines,  make  repairs,  etc.  He  is  to  make 
all  repairs  possible,  although  help  will  frequently  have  to 
be  given  him  when  machines  have  to  be  overhauled. 
When  starting  in  to  do  time  study  work  in  an  auto- 

matic department,  the  first  thing  to  do  is  to  clean  up 
the  department  and  provide  means 
for  it  to  be  kept  clean.  Workmen 
cannot  be  expected  to  maintain  their 
machines  in  good  working  order  if 
the  machine  and  all  of  its  surround- 

ings are  covered  with  oil  that  has 
caked  and  has  not  been  removed.  If 
the  floor  and  other  surroundings  are 

kept  clean,  the  operators  will  gen- 
erally take  pride  enough  in  their  own 

machines  to  see  that  they  are  kept 
clean  also.  Unless  the  operators  are 
watched  carefully,  they  are  liable  to 
feel  that  the  oil  guards  are  a  hin- 

drance and  consequently  leave  them 
off.  This  is  one  of  the  principal 
reasons  why  some  departments  be- 

come so  thoroughly  besmeared  with 
cutting  oil  and  compound.  These 
guards  must  be  kept  in  position  when 
the  machines  are  running,  and  where 
there  is  one  missing  a  new  one 
should  be  provided. 

It  is  next  necessary  to  see  that  all 

machines  are  in  first-class  working 
condition.  Although  the  foreman 
may  think  that  all  of  the  machines 
in  his  department  are  in  good  con- 

dition, if  an  attempt  is  made  on  any 
machine  to  operate  at  the  maximum 
speed  consistent  with  good  work,  it 
will  usually  be  found  that  there  are 
some  attachments  missing,  the  com- 

pound pump  does  not  work  just  as  it 
should,  or  any  one  of  many  other 
minor  evils  will  appear  that  must  be 
attended  to.  To  see  that  all  machines 
are  in  good  condition,  it  is  well  to 
start  a  time  study,  each  man  taking 

studies  on  a  group  of  about  ten  ma- 
chines. He  should  record  all  time 

lost  for  any  reason  whatever.  This 
will  quickly  call  his  attention  to  those 
faults  which  should  be  rectified. 

While  the  machines  are  being  put 
into  condition,  the  time  study  man 
should  make  out  a  tool  data  sheet.  Fig.  116,  for  the  work 
that  is  on  the  machines.  A  great  deal  may  be  learned 
from  a  study  of  the  data  on  these  sheets.  Having  the 
information  on  the  jobs  as  they  are  being  run,  it  is  now 
necessary  to  build  up  a  new  tool  data  sheet  for  each 
of  the  jobs,  filling  in  the  speeds  and  feeds  desired  in 
place  of  those  in  actual  use. 

Where  the  same  job  is  running  on  two  or  more  ma- 
chines, it  will  frequently  be  found  that  widely  different 

feed*  and  speeds  are  in  use  for  the  same  tools  on  the 
same  cuts.  On  one  job  I  recall,  a  small  pinion  was  being 
made  on  three  machines,  two  Clevelands  and  a  large 

Acme.  One  of  the  Clevelands  was  using  a  very  high 
feed  and  speed  on  the  form  tool  operation  which  con- 

trolled the  remainder.  The  other  Cleveland,  of  the  same 
size  and  general  condition  was  running  at  a  low  speed 
and  a  medium  feed,  while  the  Acme  was  a  fair  average 
between  the  two. 

In  building  up  the  theoretical  tool  data  sheets,  it  is 
well  in  starting  to  use  tables  of  feeds  and  speeds  as 
furnished   by   most   of   the   high   speed   steel   makers. 
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FIG.   118.      FORM   FOR  TABULATING   STANDARDS 

Later,  this  data  can  be  supplemented  by  the  results 
obtained  in  practice.  In  many  cases,  however,  on  spe- 

cial alloy  steels,  it  will  be  necessary  to  determine  what 
speeds  are  to  be  used  without  this  help.  The  tool  data 
sheets  for  the  jobs,  as  running,  will  serve  as  a  basis. 
It  is  well  to  use  the  highest  feed  and  speed  that  is 
thought  to  be  practicable.  When  the  tool  data  sheets 
are  made  up,  the  jobs  on  the  machines  should  be  brought 
to  the  desired  condition  and  started  working  on  that 
basis.  At  this  point,  considerable  patience  must  be 
exercised  by  the  time  study  man  and  all  connected 
with  the  work,  as  generally  when  he  has  set  up  the 
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machines  to  run  as  desired,  he  will  find  that  some  of  the 
tools  do  not  stand  up  well  enough  to  warrant  the  speed 
or  feed  used.  Before  conceding  that  the  standard  is 
too  high,  he  must  be  very  sure  that  the  machines  and 
tooling  are  in  the  proper  condition.  There  are  any 
number  of  reasons  why  tools  do  not  stand  up  properly, 
and  only  too  frequently  the  experimenter  blames  his 
trouble  on  the  speed  as  the  condition  most  easily  reme- 
died. 

At  this  point  also,  one  must  remember  that  the  feed 
per  revolution  has  very  little  effect  on  the  heating  of 
the  tool,  this  trouble  being  almost  entirely  dependent 
on  the  surface  speed  of  the  cut.  The  feed  per  revolution 
used  is  most  generally  dependent  on  two  conditions,  that 
is,  on  the  capacity  of  the  machine  and  on  the  finish 
desired.  While  this  is  well  understood,  I  mention  them 
so  that  they  may  not  be  forgotten  even  for  a  moment. 

Before  condemning  the  surface  speed  the  machine 
and  tools  should  be  very  carefully  studied.  The  trouble 
may  be  due  to  loose  or  worn  bearings,  loose  or  worn 
toolholders,  toolholders  too  lightly  constructed,  tools 
improperly  set,  tools  improperly  ground,  tools  improp- 

erly hardened,  turrets  too  loose,  cams  too  loose,  lack  of 
proper  coolant  and  lubricant,  slipping  belt,  and  many 
other  lesser  evils. 

One  of  the  principal  troubles  as  a  rule,  is  the  hard- 
ness of  the  tools  used.  Only  too  infrequently  are  suffi- 
cient precautions  taken  in  hardening  tools.  Very  care- 

ful attention  may  be  paid  to  the  production  parts ;  they 
are  inspected,  tested  for  hardness,  polished,  etc.,  but 
in  the  same  departments  the  tools  are  merely  given  to 
a  man  to  be  heated  and  quenched  according  to  his  best 
judgment,  after  which  they  are  sent  directly  to  the  tool 
stock  or  to  the  tool  grinding  department  without  fur- 

ther inspection.  Unless  the  tools  are  of  the  proper 
hardness,  they  will  not  hold  their  edges  and  will,  as  a 
result,  burn  up  very  quickly.  The  present  tendency  to 
use  several  kinds  of  high-speed  steel  aggravates  the 
trouble  experienced  with  tools,  because  it  tends  to  give 
just  so  many  more  chances  for  the  wrong  hardening 
process,  as  most  of  the  various  steels  require  a  slightly 
different  quenching  temperature  or  handling.  The  use 
of  only  one  or  two  kinds  of  high-speed  steel  is  conse- 

quently very  strongly  advised.  Determine  on  one  or 
two  brands  and  then  stick  to  them. 

The  cams  used  should  be  studied  very  carefully  to 
make  sure  that  the  feeds  obtained  from  them  are  uni- 

form. Sudden  jumps  in  the  feed  of  a  tool  such  as 
might  be  caused  by  a  nick  or  flat  on  a  cam  are  very 
hard  on  the  tools  and  work  as  they  are  liable  to  break 

the  tool,  loosen  the  holder  or  start  a  "chatter"  on  the 
work.  It  will  frequently  be  found  desirable  to  lay  out 
and  prepare  new  cams  for  many  parts  unless  the  de- 

partment under  consideration  is  exceptional.  There  is 
a  strong  tendency  to  use  any  cam  that  gives  approxi- 

mately the  desired  conditions,  rather  than  go  to  the 
trouble  and  expense  of  preparing  new  ones.  This  is 
frequently  false  economy  if  the  job  is  expected  to  run 
for  more  than  a  week,  because  the  new  cam  will  fre- 

quently effect  a  very  material  saving  in  time. 
Having  speeded  up  the  machines  to  the  figures  as 

set  down  on  the  theoretical  tool  data  sheet,  some  of  the 
tools  may  stand  up  well  enough  to  warrant  a  still 
greater  increase.  This  is  advisable  wherever  possible, 
not  only  for  the  added  production  but  for  the  determina- 

tion of  new  standards  to  be  used  later.  It  is  advisable 
to  run  tests  on  as  many  different  jobs  as  possible  to 
determine  just  what  the  maximum  practicable  feeds 

and  speeds  are  for  the  various  qualities  of  finish  de- 
sired. 

In  order  to  determine  the  number  of  machines  that 

are  to  be  controlled  by  one  operator,  it  is  first  neces- 
sary to  segregate  certain  classes  of  work  and  machines 

into  groups.  That  is,  plain  cut-off  machines  should  be 
in  one  class,  the  machines  to  handle  the  simpler  drill 
and  ream  jobs  should  be  in  another  and  then  the  more 
complicated  jobs  with  special  taper  tools,  dies,  etc.  This 
forms  a  classification  for  the  operator  also.  Cut-off 
work,  for  instance,  calls  for  very  little  skill,  while  the 
best  operators  must  be  on  the  jobs  which  require  the 

taper  tools,  cross  drilling  attachments,  etc.  An  oper- 
ator should  be  given  enough  machines  so  that  his  time 

will  be  occupied  approximately  75  to  80  per  cent  in  the 
changing  of  tools,  stocking  machines,  adjusting  tools, 
inspecting  work,  oiling  machines  and  the  other  routine 
operations  which  he  must  perform.  As  a  basis  for 
making  studies,  it  is  well  to  give  an  operator  from  four 
to  seven  machines,  determining  the  time  he  will  be 
occupied  from  an  estimate. 

Having  the  machines  running  properly  and  the  proper 
number  of  machines  assigned  to  each  operator,  the 
final  studies  are  to  be  made  for  the  setting  of  standard 
time  for  rodding  or  stocking  the  machines,  changing 
various  types  of  form  tools,  changing  drills,  changing 
cut-off  tools,  removing  chips,  gaging  work,  oiling  ma- 

chines and  interference. 
These  standards  will  vary  on  different  types  and  sizes 

of  machines  and  also  with  the  shapes  and  styles  of 
tools.  However  it  will  be  found  as  a  rule  that  on  a  cer- 

tain type  of  machine,  all  sizes  of  bar  stock  used  on 
that  machine  require  practically  the  same  amount  of 
time  for  stocking.  Some  tools  will  require  the  same 
time  for  changing  on  all  machines.  Time  is  allowed  for 
removing  chips  largely  for  its  psychological  value,  for 
although  the  time  allowed  is  generally  small  its  presence 
on  the  final  rate  analysis  sheet  has  a  good  effect  on  the 
operator.  By  interference  is  meant  the  time  that  one 

machine  is  not  producing,  caused  by  the  operator's  in- 
ability to  give  it  the  necessary  attention,  being  busy 

with  another.  It  is  generally  very  nearly  a  function 
of  the  number  of  bars  of  stock  that  have  to  be  put  into 
the  machine. 

The  studies  will  be  made  on  the  time  study  sheet, 
Fig.  117.  Studies  extending  over  a  period  of  about  two 
weeks  on  any  one  type  of  machine  should  be  sufficient 
for  setting  the  standard  if  a  variety  of  jobs  are  being 
worked  on.  Of  course,  if  a  single  job  is  being  run  during 
the  entire  time  the  standards  may  not  be  applicable  to 
other  jobs  which  come  later.  While  taking  these  times, 

however,  the  time  study  man  should  instruct  the  oper- 
ator, reducing  the  delays  as  much  as  possible  and  re- 

moving the  unnecessary  ones.  Due  to  the  fact  that  after 

the  study  the  operator  will  have  to  operate  more  ma- 
chines at  one  time  than  he  has  previously,  considerable 

training  of  the  men  is  usually  necessary  before  they  are 
capable  of  handling  the  machines  properly. 

The  rates  are  to  be  set  on  the  assumption  that  the 
operator  has  sufficient  tools,  properly  ground,  supplied 
to  him.  Too  often  it  is  the  practice  to  allow  the  oper- 

ator to  grind  his  own  tools  and  most  of  them  by  hand. 
This  is  uneconomical.  In  the  first  place,  in  grinding 
tools  by  hand,  it  is  practically  impossible  to  have  them 
ground  with  the  proper  rake.  Frequently  they  are  con- 

siderably out  of  true.  Then  too,  if  the  operator  is  to 
grind  the  tool,  he  must  leave  his  machines,  which  is  also 
bad  practice.    The  tool  grinders  should  be  located  cen- 
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trail)*,  and  some  one  person  be  made  responsible  for 
the  srrinding;  if  necessary,  the  operator  can  take  the 
dull  tools  to  the  tool  srrinder  and  leave  them,  returning 
for  them  later  and  using  one  of  his  extra  tools  in  the 
meantime.  In  a  large  department  it  is  well  worth 
while  to  have  a  boy  make  regular  trips  to  all  of  the 
machines  picking  up  dull  tools  and  delivering  the  re- 
ground  ones. 

Having  taken  sufficient  studies  for  the  setting  of  the 
standards,  the  times  required  for  various  types  of 
delay  are  summarized  by  size  and  type  of  machine  and 
from  these  summaries  the  standards  are  set.  All  times 
which  have  been  noted  on  the  studies  as  unusual  or  not 
allowable  should  first  be  eliminated  before  trying  to 
determine  the  standard. 

The  standard  chosen  should  as  a  general  rule  be  less 
than  the  average  of  all  the  times  and  should  be  the 
time  which  occurs  most  frequently  in  case  there  is  any 
one  time  or  times  that  stand  out.  This  is  done  on  the 
basis  that  this  time  is  what  should  ordinarily  be  re- 

quired. However,  this  rule  cannot  be  used  at  all  times 
and  all  conditions  must  really  be  judged  after  due  con- 

sideration of  all  factors. 

It  should  be  remembered  in  setting  the  standards  that 
the  delays  on  automatic  machine  work  are  as  a  rule  a 
small  percentage  of  the  actual  operating  time,  and 
as  a  result,  a  50  per  cent  error  in  a  standard  might 
affect  by  only  one  or  two  per  cent  the  possibility  of 
making  the  task.  Consequently  it  is  always  well  to  be 
generous  when  establishing  the  standards,  and  the  oper- 

ator should  be  given  the  benefit  of  the  doubt. 
Having  established  the  standards  they  should  be 

tabulated  for  later  use  in  setting  the  rates,  as  in  Fig. 
118.  This  table  is  best  constructed  with  all  of  the 
standard  allowable  delays  listed  down  the  side  and  the 
various  sizes  and  types  of  machines  across  the  top. 

In  order  to  set  a  rate,  it  is  now  only  necessary  to 
establish  the  time  per  piece,  the  number  of  pieces  from 
bar  of  stock  and  the  tool  data  sheet,  as  follows,  using 
B  A  S  No.  2-G  standards: 

Piece  2J  in.  long,  bar  stock  12  ft.  long;  approximately 
55  pieces  per  bar;  time  per  piece  1.00  min. ;  life  of  form 
tool  200  pieces:  life  of  cut-off  tool  300  pieces;  life  of 
drill  300  pieces;  life  of  spot  drill  2,000  pieces;  per  10 
hour  day. 

f-dlOhmBtrdMy  ffi  1.00  «»  -  10  00 
ram  ro  but  p*r  day  fe,  1.50  ea.  -  15  00 
i(onBUwl(}tin)«  a  7.00  ea.  -  21.00 

•SSJ^J"*^  W  5.00  ea.  -  10.00 
rts — J*ajtim«»  0,  3.00  ea.  -  6  00 
CT»nifcl«i»U»«a  ®  2  50ea.  -  5.00 
MhnlhMniiiMcrfmBe*  _  40. 00 
WMBnw  «Mp»  2  ttmea  @  3.00  ea.  -  6.00 

AUowable  delay       113.00  min. 

PotatUe  mlauua  per  day     600.00 
D*"^      113.00 

*'««*«*'"»«»»         487.00  min 
Troimmtmtimt  4<7  00 
—   ;    487  piece*  jm  day. 

or  48  7  laak  per  hour. 
Tiae  aOowaarc  per  piece     60 

   -    1.231  min. 
48  7 

Wage  incentives  on  automatic  screw  machines  can 
best  be  based  on  the  task  and  bonus  plan,  on  which 
basis,  if  the  task  of  48.7  pieces  per  hour  is  made,  a 
bonus  of  20  to  25  per  cent  is  given  to  the  operator  with 
ail  pieces  over  the  task  carrjing  a  rate  similar  to 
straight  piece  work.  The  object  of  the  task  and  bonus 
plan  is  to  require  a  certain  minimum  production  before 
any  incentive  is  paid. 

The  rate  having  been  set,  a  tool  list  of  the  tools  re- 
quired on  the  job  and  an  instruction  sheet  showing 

the  set-up  with  dimensions  for  placing  all  of  the  tools 
are  prepared  for  future  guidance. 

Time  study  of  automatic  machines  is  thus  seen  to 
present  but  few  difficulties  compared  to  studies  on  other 
machine  tools.  It  is  largely  a  question  of  seeing  that 
the  machine  and  tools  are  in  good  condition  and  then 
to  make  proper  allowances.  It  is  the  varying  human 
factors  in  machine  operation  that  cause  most  of  the 
difficulties  in  time  study  work. 

The  Apprentice's  Problem 
By  R.  H.  Kasper 

A  question  which  frequently  troubles  the  machinist's 
apprentice  in  the  small  shop  is  whether  it  would  be 
advisable  to  remain  in  his  present  position  or  to  seek 
employment  in  a  large  shop.  It  is  a  problem  which  is 
encountered  by  almost  every  apprentice,  and  about  which 
he  receives  so  much  advice  both  pro  and  con,  that 
his   problem   appears   unsolvable. 

The  average  machinist's  apprentice  has  not  chosen 
the  trade  because  of  any  previous  signs  of  talent,  or 

desire  for  the  work,  but  because  he  needed  a  "job," 
and  necessarily  took  the  first  thing  which  presented 
itself.  Having  accepted,  he  is  satisfied  for  a  time, 
until,  perhaps,  a  dissatisfied  worker  (who,  by  the  way, 
is  usually  dissatisfied  because  he  is  not  making  good) 

makes  the  remark  that  "this  is  a  one-horse  shop." 
Then  numerous  questions  spring  up  in  the  mind  of  the 

apprentice.  "Would  I  learn  more  in  a  large  shop?" 
"Am  I  working  in  a  shop  which  does  not  employ  mod- 

ern methods?"  "Would  I  advance  more  rapidly  in  a 
large  shop?" — these  are  a  few  of  the  questions  which 
resolve  themselves  into  the  one  large  question,  "Shall 

I  stay  or  leave?" The  problem  frequently  assumes  gigantic  proportions 

— and  not  without  reason.  Starting  out  in  his  life's 
work,  the  apprentice  is  anxious  to  succeed,  but  is  ham- 

pered by  the  fear  of  starting  on  the  wrong  track,  the 
fear  that  years  may  be  wasted  in  vain  efforts,  the  fear 
that  the  same  years  spent  in  another  shop  may  spell 
the  difference  between  success  and  failure.  Some  of 
us  have  never  experienced  these  fears,  but  most  of  us 
have — and  they  have  been  quite  disconcerting  at  times. 

The  apprentice  pictures  himself,  years  later,  after 
having  spent  the  best  years  of  his  life  in  a  small  shop, 

as  a  "half-baked"  mechanic,  unable  to  hold  a  position 
in  a  modern  shop  for  any  length  of  time.  He  sees  him- 

self wandering  from  place  to  place  until  finally  he 

strikes  another  "one-horse"  shop,  where  he  must  spend 
the  remainder  of  his  days  in  unpleasant  surroundings 
at  low  wages  and  with  no  opportunity  for  advancement. 
Of  course,  the  condition  is  greatly  exaggerated  in  the 
mind  of  the  apprentice,  but  most  of  us  have  come  in 
contact  with  men,  who,  in  spite  of  years  of  experience 
at  the  work,  never  succeed  in  producing  a  creditable 
piece  of  work.  Although  this  is  usually  the  fault  of 
the  man  himself,  he  is  frequently  held  up  as  a  horrible 
example  of  the  folly  of  sticking  to  the  small  shop.  It 
is  true  that  one  cannot  learn  everything  in  the  machine 
business  in  a  small  shop,  but  it  is  equally  true  that 

one's  life  may  be  spent  in  a  large  shop  and  still  leave 
much  unlearned. 

In  order  to  arrive  at  a  satisfactory  decision,  the 
apprentice  must  view  the  question  from  all  angles,  and 
carefully  compare  the  advantages  and  disadvantages  of 
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the  one  shop  with  the  advantages  and  disadvantages  of 
the  other. 

In  the  large  shop,  where  scores,  or  perhaps  hundreds, 
of  men  are  doing  the  same  work,  the  absence  of  one 
for  a  day  amounts  to  but  a  drop  in  a  bucket.  Among 
a  large  number  of  workers  there  are  a  certain  number 
of  absentees  daily,  and  the  daily  or  weekly  output  is 
usually  computed  with  the  proper  allowances  for  the 
absentees.  But  in  the  small  shop  each  man  assumes 
a  greater  responsibility.  His  absence  for  a  day  becomes 
immediately  noticeable,  as  certain  work  to  which  he 
would  have  been  assigned  has  been  left  undone.  He  is 
a  noticeable  part  of  the  organization,  and  he  feels  the 
responsibility.  Should  the  output  fall  below  normal,  he 
feels  it  his  duty  to  put  his  shoulder  to  the  wheel  in  an 
effort  to  make  it  up.  Thus  by  working  in  a  small  shop, 
the  apprentice  develops  the  habit  of  loyalty  to  his  em- 

ployer, which  is  a  virtue  frequently  lacking  in  the 
large-shop  worker. 

In  the  small  shop  there  is  usually  a  greater  variety 
of  work  than  in  the  large  shop.  Some  men  are  content 
to  do  the  same  work  day  after  day,  but  most  of  us 
desire  variety.  Lack  of  variety  becomes  like  a  bread 
and  water  diet.  Variety  is  the  interest  sustaining 
factor  in  all  classes  of  work.  Continued  repetition 
becomes  deadening  to  the  senses,  there  is  no  interest; 
the  worker  becomes  a  machine,  doing  his  work,  per- 

haps, but  with  his  mind  elsewhere.  When  a  piece  of 
work  or  an  operation  can  be  done  perfectly,  it  is 
natural  for  the  worker  to  desire  something  different  in 
order  to  increase  his  skill  or  knowledge,  unless  the  pay 
is  high  enough  to  suppress  such  a  desire. 

An  interested  worker  is  a  satisfied  worker,  and  per- 
haps nothing  goes  further  in  sustaining  the  interest  of 

the  apprentice  than  the  variety  of  work  usually  en- 
countered in  the  average  small  shop.  The  worker  is 

not  bored  with  the  realization  that  each  day  is  to  be 
a  twin  brother  to  the  previous  day,  but  begins  his 

day's  work  knowing  that  each  day  means  more  knowl- 
edge to  be  acquired  or  new  experiences  to  be  encountered. 

In  the  large  shop  each  man  may  perform  only  one 
operation  out  of  the  many  required  to  complete  the 
work.  Perhaps  his  work  may  not  be  noticeable  on  the 
finished  product.  In  the  small  shop  one  man  may 
perform  several  operations  on  the  finished  product,  or 
he  may  complete  the  entire  work.  Working  from  the 
raw  material  to  the  finished  product,  he  feels  a  certain 
pride  in  having  produced  something  by  the  skill  of  his 
hands  or  brains.  He  feels  responsible  for  the  appear- 

ance and  efficiency  of  the  finished  product,  and  the  joy 
of  having  created  something  frequently  overcomes  the 
discouragements  to  which  the  apprentice  is  subject. 

It  is  true  that  many  small  shops  accept  work  for  which 
they  lack  the  necessary  facilities.  This  is  frequently 
necessary,  as  the  refusal  of  one  contract  may  mean  the 
loss  of  others  which  could  be  handled  efficiently.  Thus  it 
is  necessary  to  adopt  makeshift  methods  of  doing  the 
work,  which  proves  the  greatest  bone  of  contention  for 
the  apprentice.  He  realizes  that  he  could  do  much 
better  work  with  the  proper  facilities,  though  he  is 
sometimes  surprised  at  the  good  quality  of  the  work 
produced  by  the  methods  pursued.  He  does  not  realize 
that  by  employing  such  methods  he  is  storing  up  knowl- 

edge which  may  some  day  prove  of  immense  value.  He 
employs  methods  which  would  not  be  dreamed  of  by 
the  machinist  who  had  always  worked  in  a  shop  hav- 

ing a  complete  equipment.  Most  of  us  have  heard  the 

saying,   "Anyone  can  work  with  tools,  but  it  takes  a 

good   mechanic   to  work  without  them."     There  is  a 
great  deal  of  logic  in  the  statement. 

The  worker  in  the  small  shop  is  usually  given  a  piece 
of  work  and  is  permitted  to  work  out  his  own  salvation. 
The  foreman  is  usually  a  worker  himself  and  cannot 
spare  the  time  to  elaborately  explain  the  method  of 
procedure.  The  apprentice  is  thus  thrown  on  his  own 
resources  to  a  great  extent,  thereby  developing  the 
ability  to  plan  and  reason  for  himself.  Should  he  by 
a  miscalculation  find  himself  against  a  stone  wall,  so 
to  speak,  he  must  plan  to  get  over  it.  Having  safely 
passed  the  danger  zone,  he  realizes  that  the  same  pro- 

cedure may  mean  disaster  the  next  time,  and  he  firmly 
resolves  that  there  shall  be  no  next  time.  He  profits 
by  his  error. 

In  the  shop  where  everything  is  highly  systematized 
the  man  in  charge  has  carefully  studied  the  work  with 
the  object  of  deciding  on  the  quickest  and  best  method 
of  procedure.  The  machines  to  be  used  and  the  sequence 
of  operations  are  decided  on  before  the  worker  receives 
any  orders.  Under  such  conditions  it  is  sometimes 
impossible  for  the  worker  to  make  a  mistake  and  the 
worker  who  never  makes  an  error  begins  to  think  that 
there  is  no  such  thing.  Then,  perhaps,  his  position  may 

change,  and  having  made  an  error,  he  is  lost — he  has 
not  learned  how  to  avoid  mistakes  as  far  as  possible, 

nor  how  to  rectify  them  when  they  occur.  "The  best 
scholar  is  not  he  who  never  makes  a  mistake,  but  he 

who  never  makes  the  same  mistake  twice." 
Another  point  frequently  noticed  is  the  difference 

of  attitude  between  the  workers  themselves.  In  the 
small  shop  there  is  a  sort  of  family  spirit.  Should  one 
man  find  himself  in  a  tight  place  the  others  are  always 
ready  with  suggestions.  In  many  of  the  larger  shops, 
especially  if  there  is  a  piece-work  or  bonus  system,  the 

prevailing  attitude  is  "each  man  for  himself  and  the 
devil  take  the  hindmost."  Nothing  hurts  the  apprentice 
more  than  to  find  that  his  fellow  workers  have  deserted 
him  at  a  time  when  a  few  words  of  suggestion  may 
mean  so  much. 

Of  course,  the  worker  in  the  small  shop  does  not 
come  in  contact  with  the  efficient  methods  pursued  in 
the  large  shop,  but  such  methods  are  described  in 
detail  in  the  technical  magazines,  while  the  methods  of 
the  small  shop  may  not  become  known  outside  of  the 
shop  in  which  they  originate. 

The  apprentice  frequently  reasons  that  the  oppor- 
tunities for  advancement  are  greater  in  the  large  shop 

than  in  the  small  shop.  This  is  true  in  a  sense,  as 
there  are  positions  in  the  large  shop  which  are  unheard 
of  in  the  small  shop.  But  it  must  also  be  remembered 
that  each  position  is  open  to  greater  competition.  Should 
there  be  an  opening  in  a  shop  employing  four  men, 

each  man's  chance  of  being  the  selected  one  is  four 
to  one.  But  in  the  shop  of  one  hundred  men  this  ratio 
becomes  one  hunded  to  one.  If  mechanical  ability  is 

to  be  used  as  a  basis  for  promotion,  the  man  of  excep- 
tional ability  is  more  easily  selected  from  among  the 

four  than  from  among  the  hundred.  Then,  again, 
among  the  hundred  there  may  be  several  of  the  same 
mechanical  ability,  and  in  such  cases  friendliness  with 
a  superior  is  often  the  cause  of  the  selection. 

The  happy  medium  seems  to  be  to  acquire  experience 
in  both  the  large  and  small  shop.  Which  should  come 
first  may  be  a  matter  of  personal  opinion,  but  it  is 
a  noticeable  fact  that  the  small  shop  worker  experi- 

ences less  difficulty  in  the  large  shop  than  the  large 
shop  worker  in  the  small  shop. 
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IN  PICTURES 

Fijf.  1.  In  thiK  view  Ih  Nliown  a  48-in.  Cincinnati  duplex 
uiitoniatic  millinsr  the  end  iihiIn  un  crankcuses.  The  liead 
at  the  left  is  espeeiiilly  arraiiK-ed  for  the  work  and  carries 
two  HpindJes.  The  two  station  fixture  permits  luadingr  and 
unloading:  without  interrupting  the  work.  With  a  feed  of 
'It    in.    ppr    minute   the   production   is   forty   pieces   per   iiour. 

V'ig.  'i.  Here  is  ji  .Milwiiukce  niiiline:  niacliine  with  a special  head  rarryinR  tlirce  vertical  spindles.  Three  pads 
on  u  eirculitr  picre  are  I>einR:  milted  in  steps.  As  the 
Hxture  revolves  it  is  riiiHcd  from  step  to  step  hy  cams 
and  the  work  is  completed  in  I  min.  16  sec.  The  number 
of  operations  and  set-ups  that  would  be  required  on  a 
siuRle-spindle   machine    is    apparent. 

rig.  3.  This  illustrntion  shows  a  No.  3B  plain  Mil- 
waukee milling  machine,  niillinfc  channels  in  steel  tool- 

holders.  The  special  head  carries  four  spindles  and  the 
work  is  ganged  in  the  fixture  shown.  It  does  not  require 
a  mathematician  to  tell  how  much  this  arrang^ement  beats 
doing:  tlie  work  with  a  single  cutter. 

Fi«;,  4.  A  Xo.  3.1  Kenipsmith  two-splndle  production 
milling:  ntacliine  is  shown  in  this  illustration  milling:  the 
l>ottom  fares  of  field  rin^s.  Two  fixtures  are  used  per- 

mitting loading:  and  unioading:  without  stopping:  operations. 
An  automatic  (iu'<k-traverse  prevents  cuttinjc  wind  be- 

tween surfaces  and   the  production   is   9.6  p:eces   per   hour. 
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Tim.  !•  Hrrr  U  «  No.  16  Blunrliiird  vrrtlral  Mplndle 
rotary  grinding  marhlne  »l  work  on  hnrdrnrd-NtPrl  tranii- 
MUalon  Kfar«.  Ttir  work  U  Kriiund  on  unr  hidp  only. 
From  O.OIA  to  0.020  In.  of  <»to(>k  Im  rrmovrd  iind  the  UmltH 
mr*     i^V.OA    In.       I'rodartlon.    twrnl>  -flvr    pirrrti    per    hour. 

VIm*  t-  The  Ourdnrr  No.  6  dUk  srlndlnf  niuclilne  Mhown 
la  tliU  llla»tr«lton  1«  nrlndlns  Hiitomobllr  trannmlMnlon 
r«vrr«.  The  work  re»t<»  en  Hip  lablr  and  In  Mupported 
a^»lit*t  the  alirattl%p  dUk  h>-  a  Mlnclr  point  In  the  anxlr 
llfailp.  Aa  tttU  point  l«  In  Hip  rrntrr  of  Ihr  area  to  be 
■  roand  II  allow*  the  work  to  Hont.  Trodurtlon  In  at  the 

ralp   of    150    p'eppM    prr    hour. 
Ktr    ̂        KinUhInc  large  ple«*p»  on  a  %ertli*al  f^plndle  dUk 

Ifrlndlnv  miiflilne  Im  an  economlral  propoHltlon.  A  Oard- 
nrr  No.  !!E4  ma<-hlne  of  tliU  type  In  here  nhown  vrlndlnir 
Mpllt  pipe-Nleeveii  of  cUMt  Iron.  The  work  with  an  fulded 
welicht  of  about  100  lb.  furnlxheH  the  g-rlndlnv  preMHure. 
Tlte  area  rround  In  72  Hq.ln.  and  the  amount  of  Htock 
removed  U  1/16  In.  Production  In  fifteen  to  twenty  plecen 
per   hour. 

Flff.  4.  ThU  llenly  wet  rlnir-wheel  ffrlndlnff  maehlne 
wan  Mliown  on  pHce  707,  Vol.  5 A,  but  errors  were  made 
In  the  produrtlon  Hvuren.  Production  on  the  larxe 
%vrenehe*i  welffhlnv  0  lb.  each,  tihould  have  been  100  per 
hoar  InMtead  of  300;  and  on  the  ftmAlI  double-end  wrenrhen 

800  per  hour  Iniitead  of  600. 
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IN  PICTURES 
iiwu'jjijwu''TO'TP; BiBftifiitMiiniftiMnirtififYrwi^rif.ftiWiW ifii^ititiniiififiiiifiiiirffiTiniriniTifirinifiniTinitmnirinniTirnTrfiiWT mmmmnmR^^ 

Fiff.  1.  When  rold  suws  are  fitted  with  proper  clamping 
arrangement,  more  than  one  piece  of  work  can  be  operated 
on  at  once.  Here  is  a  L.ea-Simplex  cold  saw  trimming 
the  ends  of  two  7-in.  channels.  As  may  be  seen  from  the 
location  of  the  saw  in  tlie  cut,  this  arrangement  is  a  time 
saver.  The  saw  has  cut  well  into  the  second  channel 
before  passing   entirely  through   the   first   one. 

Fig.  2.  Tile  cold  saw  has  of  late  years  been  recognized 
as  a  maclilne  tool.  The  I.ea-Simplex  saw  illustrated  here- 

with is  mounted  on  a  turntable  and  can  be  revolved  so  as 
to  receive  liars  from  any  direction.  This  feature  is  espe- 

cially valuable  when  very  long  bars  are  to  be  handled 
or   the   space    about   tlie    machine   Is   small. 

Fig.  3.  One  advantage  of  the  hack-sawing  macliine  is 
that  the  saws  are  comparatively  cheap.  The  Teerless 
hack-sawing  machine  illustrated  herewith  Is  cutting  a 
piece  from  a  9-in,  bar  of  steel.  Before  the  advent  of  such 
machines  as  are  shown  on  this  page,  round  bars  were  cut 
off  In  a  cutting-off  machine  or  a  lathe,  while  bars  of  Ir- 

regular shape  were  nicked  by  a  cold  chisel  and  then broken. 

Fig.  4.  The  Xutter-Barnes  cold  saw  shown  in  the  ac- 
companying illustration  Is  cutting  pieces  from  a  4-Ln. 

I-Beam.  Tlie  cutting  time  is  5  min.  but  as  one  operator 
can  attend  to  several  machines,  the  cutting-off  cost  may 

be  reduced  to  a  minimum. 
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Diverting  Burden  Factors  to  Direct  Production 
Finding  and  Watching  Non-Productive  Costs— Direct  Labor  Usually  the  Smallest 

Item — Predetermination  of  Costs  a  Necessity 
By  p.  B.  HUSTON 

Chief  Factory  Accountant,  Cleveland  Automatic  Machine  Co. 

GREAT  stress  has  been  laid  in  the  past  on  the 
productive  labor  cost  in  manufacturing  product. 
Systems  have  been  developed  costing  thousands 

of  dollars,  to  determine  how  and  where  the  produc- 
tive labor  cost  is  being  used.  And  managers  in  most 

cases  have  lost  track  of  the  fact  that  productive  labor, 
if  properly  handled,  is  not  the  largest  part  of  the  cost 
of  the  product. 

To  the  productive  labor  cost  is  added  burden,  ad- 
ministration and  selling  expenses.  In  the  past  five 

years  these  added  expenses  in  most  cases  have  been 

the  "dumping  grounds"  for  much  inefficiency  and  ex- 
travagance. 

J.  P.  Brophy,  vice-president  and  manager  of  the 
Cleveland  Automatic  Machine  Co.,  by  whom  the  writer 
has  been  employed,  has  always  been  insistent  on  cost 
reports  of  his  product,  but  never  required  extreme 
accuracy  to  the  exact  penny  on  each  class  of  product. 

His  orders  are  not  to  "split  hairs"  in  arriving  at  the 
cost  of  any  unit.  This  has  saved  thousands  of  dollars 
by  not  having  an  excessive  number  of  non-producers 
to  figure  details  that  would  have  proved  of  little  value. 

Very  little  money  has  been  lost  through  not  figuring 
these  small  details  and  a  great  amount  might  have 
been  spent  to  find  out  what  small  details  were  costing. 

At  a  convention  of  the  Machine  Tool  Builders'  Asso- 
ciation in  Cleveland  last  spring,  a  manager  of  a  large 

eastern  concern  in  an  address  on  cost  accounting,  made 
the  remark  that  he  thought  if  the  majority  of  corpora- 

tions would  set  aside  a  fund  each  year  to  endow  an 

asylum  for  "cost  specialists"  and  then  send  all  such 
"specialists"  to  this  asylum,  that  they  would  be  money 
ahead.  This  however,  was  rather  a  broad  statement 

and  one  that  would  need  to  be  taken  with  a  "grain  of 
.«ialt." 

Cost  accounting  is  a  necessity  and  has  to  be  recog- 

nized as  such,  but  the  so-called  "specialist"  has  some- 
times run  this  pha.se  of  accounting  to  the  extreme.  He 

has  frequently  worked  himself  out  of  a  job  through 
his  lack  of  knowledge  of  conditions  and  the  value  of 
the  results  of  his  statistics. 

Peedetekmining  Costs 

In  any  well-regulated  manufacturing  plant  it  is  nec- 
essary to  predetermine  costs.  This  is  easily  done  if 

common  sense  is  used.  After  these  costs  are  set,  all 
that  is  necessary  is  to  have  the  production  depart- 

ment see  that  the  materials  and  productive  labor  oper- 
ations do  not  cost  any  more  than  this  predetermined 

figure.  The  manager  can  then  control  the  other 
medium  of  costs,  such  as  factory  burden,  selling  and 
administration  expense,  by  seeing  that  he  receives 
reports  at  certain  periods  detailing  these  costs.  A 
veiy  small  amount  of  clerical  help  can  compile  these 
periodical  statements.  The  manager  then  has  a  chance 
to  control  the  necessary  burdens  that  have  to  be  added 
to  costs. 

The  method  used  in  this  control  is  practically  the 
same  as  any  other  factor  of  costs.     In  predetermin- 

ing costs  it  is  necessary  to  set  a  standard  on  all  the 
elements  entering  into  costs;  therefore  this  burden 
standard  should  be  determined  at  this  time. 

In  the  manufacture  of  machine  tools,  the  relations 
of  the  cost  factors  to  the  total  cost  are  approximately : 
35  per  cent  materials ;  20  per  cent  productive  labor ;  45 
per  cent  manufacturing  burden,  selling  and  administra- 

tion expense. 
The  deduction  follows  that  the  heaviest  factor  in 

the  costs  is  the  non-productive  feature  or  burden. 
Judging  from  the  past  it  would  look  as  though  more 
of  this  indirect  or  non-productive  expense  could  have 
been  used  on  direct  production  had  more  attention 
been  given  this  factor  of  costs. 

Determining  Standard  Burden 

In  determining  the  standard  burden,  conditions  of 
all  sorts  in  your  plant  must  be  taken  into  considera- 

tion. These  include  floor  space  and  the  maximum 
number  of  productive  man-  or  machine-hours  your 
plant  capacity  will  allow  in  any  period.  Compare  this 
data  with  the  average  number  of  productive  man-  or 
machine-hours  you  have  been  getting  from  your  factory 
in  the  past. 

Over  the  same  period  compile  your  actual  expenses 
and  figure  a  man-  or  machine-hour  rate  for  these  ex- 

penses from  your  finding.  Most  concerns  will  be 
greatly  surprised  to  find  this  rate  per  hour,  if  on  the 
productive  man-hour  basis,  is  from  50  to  125  per 
cent  greater  than  their  productive  man-hour  rate. 

After  arriving  at  the  actual  rate,  set  a  rate  that 
will  be  on  the  basis  of  extreme  economy — a  safe  stand- 

ard for  this  factor  of  costs.  From  this  standard  rate 

determine  a  monthly  total  by  multiplying  by  the  aver- 
age number  of  productive  man-  or  machine-hours.  The 

total  arrived  at  must  then  be  distributed  to  the  various 
classes  of  expense.  This  can  be  done  by  taking  the 
actual  relation  of  each  class  to  the  total  actual  expense 
and  then  distributing  the  standard  total  on  the  same 
basis  as  the  actual. 

After  this  standard  is  distributed,  monthly  com- 
parative statements  can  easily  be  compiled  .showing 

the  management  exactly  where  he  is  gaining  or  losing 
on  his  standard  expense.  The  relation  of  the  pro- 

ductive man-  or  machine-hours  to  the  expense  must 
always  be  considered  in  this  report. 

Power,  light  and  heat,  maintenance  of  plant  machin- 
ery, buildings,  small  tools,  patterns,  jigs,  etc.,  super- 

vision, factory  accounting  and  other  manufacturing 
expenses  should  be  carefully  analyzed  and  cut  where 

possible. Cost  of  Welfabb  Work 

One  main  expense  that  has  not  been  mentioned  above, 
upon  which  vast  sums  have  been  expended  by  many  con- 

cerns is  so-called  welfare.  Buildings  have  been  erected,, 
gymnasiums,  reading  rooms,  dining  halls  and  assembly 
rooms  have  been  equipped  and  special  directors  of  this 
work  hired  at  large  salaries.  The  benefit  to  be  derived 

from  such  a  source  has  been  greatly  over-estimated  and 
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instead  of  increasing  efficiency  and  production  has  added 
to  the  cost  of  production. 

Do  you  know  in  your  plant  whether  it  pays  or- not? 
A  certain  amount  of  it  does,  but  in  the  writer's  opinion 
75  per  cent  of  it  could  be  done  away  with  and  this 
money  be  devoted  to  other  channels  more  profitably. 

The  average  employee's  natural  inclination  on  being 
relieved  of  his  labors  is  to  seek  recreation  away  from 
his  place  of  employment.  He  does  not  appreciate  this 
vast   expenditure.     A   conservative   amount    spent   on 

this  branch  of  industrial  expense  is  necessary.  A 
clean,  light,  well-ventilated  place  to  work,  sanitary 
toilets  with  lockers  and  shower  baths,  a  clean  place 
for  employees  to  eat  their  lunch  and  a  well-equipped 
first  aid  hospital  are  all  essential. 
Any  more  elaborate  plans  promoted  by  employees 

themselves  should  be  entirely  under  their  control  and 
personal  expense,  with  a  possible  small  donation  by 
the  firm  to  encourage  anything  beneficial  to  the  em- 

ployees' health  or  education. 

Laying  Out  a  Factory  for  Production  Work 
By  frank  W.  CURTIS 

Chief  Engineer,  Dowd  Engineering-  Co.,  New  Torlc  City 

(Continued  from  last  week's  issue) 
^ERTAIN  classes  of  work  can  be  handled  in  more 
than  one  way  and  the  method  used  may  affect 
the  factory  layout  to  a  considerable  extent.     Fig. 

5  shows  a  piece  of  work  of  this  nature.     This  work  is C
I
 

I 

C\J 

i  splines-'' EXAMPLE  OF  PART  TO  BE  MANUFACTURED 
FROM  A  FORGING 

:  a  combination  flange  and  hub  and  the  operations  were 
laid  out  in  two  different  ways  in  order  to  determine 
which  would  be  more  profitable. 
First  Method: 

Op.  1.  Drill,  bore  and  ream  hole;  rough  and  finish 
turn  0.  D.;  face  end  and  back  of  flange. 

Op.  2.  Broach  spline  cuts  in  hole. 
Op.  3.  Face  flange  end  and  turn  0.  D.  of  flange. 
Op.  4.  Drill  six  holes  in  flange. 
Total  time  required  for  this  method,  11  minutes. 

Second  Method: 

Op.  1.  Rough  drill  large  hole  and  spot-face  end  of 
hub. 

Op.  2.  Broach  round  hole  in  hub. 
Op.  3.  Broach  spline  cuts  in  hub. 
Op.  4.  Face  both  sides  of  flange  and  turn  0.  D. 
Op.  5.  Rough  and  finish  turn  hub.     (Two  machines.) 
Op.  6.  Drill  six  holes  in  flange. 
Total  time  for  this  operation,   9  J  minutes. 
It  will  be  seen  that  the  second  method  is  somewhat 

faster  than  the  first  method  and  in  addition  to  this 
the  tools  required  and  the  machines  used  are  less 
expensive.  In  the  first  method,  the  first  operation  is 
performed  on  a  turret  lathe  and  it  requires  some  special 
tooling.  Reaming  of  the  hole  requires  an  adjustable 
reamer  in  order  to  keep  the  work  up  to  the  proper  size. 
Some  of  the  other  tools  also  are  of  a  special  nature. 
In  the  second  method  the  first  operation  is  a  very 
simple  one  and  the  upkeep  of  tools  is  extremely  easy, 
.a  jig  only  being  used.     The  broaching  of  the  round 

hole  in  the  second  operation  is  in  accord  with  modern 
practice,  and  the  upkeep  of  the  broach  is  excellent. 
The  fourth  and  fifth  operations  in  the  second  method 
require  only  the  use  of  an  engine  lathe  with  simple tooling. 

It  can  therefore  be  considered  that  the  second  method 
is  more  profitable  both  from  the  viewpoint  of  higher 
production  and  also  on  account  of  the  upkeep  of  tools. 

A  number  of  points  of  importance  must  be  taken  into 
consideration  when  making  a  factory  layout.  Some  of 
these  points  are  noted  herewith: 

(1)  What  machine  tools  are  on  hand  that  can  be 
used  in  the  production?  Are  these  machines  new  or 
old,  and  if  the  latter,  what  condition  are  they  in?  Do 
they  need  overhauling  before  they  can  be  used,  or  have 
they  been  recently  inspected? 

(2)  What  is  the  nature  of  the  product  and  how 
great  a  production  will  be  required? 

(3)  Is  it  the  intention  to  manufacture  the  product 
complete  in  this 
factory  or  will 
some  parts  be 
m  a  n  u  f  a  c  tured 
outside?  (4)  Is 
there  a  likelihood 

that  production 

will  later  be  in- creased? If  so, 

provision  should 

be  made  for  in- 
spection and  the 

setting  up  of 

additional        ma- 
chines, which 

should  be  done  as  far  as  possible  without  disturbing 
the  routing  of  the  work. 

(5)  Is  money  available  for  the  purchase  of  new 
machine  tools  if  required?  If  not,  what  provision  can 
be  made  with  the  equipment  available  to  handle  some 
of  the  difficult  work  which  would  ordinarily  require  a 
different  type  of  machine? 

(6)  What  is  the  tool  equipment  available?  Are  the 
tools  which  have  been  designed  efficient  or  must  new 
designs  be  made?  If  new  designs  are  to  be  made  is  it 
possible  to  obtain  the  services  of  a  strictly  first-class 
tool  engineer  who  understands  the  value  of  high  produc- 

tion tools. 
(7)  If  the  layout  of  operations  has  been  made  and 

time  studies  computed,  is  it  capable  of  being  improved; 
that  is  to  say,  have  the  feeds  and  speeds  been  set  and 

FIG.     6.  •    EXAMPLE    OF    WORK 
SHOWING  MANUFACTURING 
OPERATIONS  REQUIRED 
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are  they  practical  and  productive  of  the  greatest  pos- 
sible output? 

(8)  What  provision  is  made  for  handling  material? 
Suitable  aisle  space  must  be  provided  with  plenty  of 
rt>om  for  trucks  to  pass  each  other.  If  conveyors  are 
to  be  used  are  they  to  be  power  operated  or  by  gravity? 
The  nature  of  the  work  naturally  determines  some  of 
these  points,  yet  they  should  all  be  considered  before 

making  the  factor>-  layout  in  order  that  proper  provi- 

_rj[XJa[_iJ[i_]LLJ[iJ[I]LLJj£j •  0  o  o  o  Ooooo 
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FIG. 7 

Operation 

Fi6.a 

FIO.    7.     LAYOUT  OF  MACHINES  FOR   PART  SHOWN  IN  FIO.    6.   FOR  PRODUCTION 
OF    4.000    PIECES    PER    EIGHT    HOURS.       FIG.    8.      ARRANGEMENT    OF    CHUTES 

FOR  HANDLING   WORK   BETWEEN   OPERATIONS 

sion  may  be  made  for  rapid  handling  of  the  product. 
(9)  How  will  the  departments  be  divided?  This  is 

an  important  point  because  if  one  unit  is  to  be  handled 
In  a  department  devoted  to  that  unit  exclusively,  a 
different  arrangement  of  machines  will  be  required 
than  if  the  factory  is  to  be  arranged  with  separate 
machines  departments. 

(10)  Is  the  inspection  to  be  handled  by  departments 
or  separately?  This  is  a  matter  for  the  factory  man- 

agement to  decide  upon  and  it  naturally  affects  the 
factory  layout  to  some  extent  as  provision  must  be 
made  for  inspection  according  to  the  method  used. 

(11)  Assembling  department:  This  must  be  pro- 
portioned according  to  the  production  required  and 

provision  must  be  made  so  that  there  will  be  ample 
room  to  assemble  and  test  the  mechanisms  before  they 
are  shipped. 

(12)  What  shipping  facilities  are  there?  In  con- 
sidering this  matter  the  nature  of  the  product  also  is 

an  important  factor.  If  the  units  are  small,  they  may 
be  boxed  in  small  boxes,  while  if  they  are  large,  they 
may  require  heavy  crating. 

All  of  the  points  mentioned  have  a  bearing  on  the 
factory  layout  and  they  should  therefore  be  considered 
with  care  in  the  early  stages  of  the  development. 
We  have  previously  given  an  example  of  a  factory 

layout  for  general  manufacturing.  In  this  layout  the 
departmenta  were  separated  as  they  should  be  for  a 
factory  of  this  kind.  In  very  high  production  work, 
however,  it  is  often  found  more  economical  to  devote 

an  entire  department  to  a  single  part  and  arrange  the 
machine  tools  in  such  a  way  that  all  of  the  work  on  one 
part  will  be  done  in  this  department.  The  steering 
knuckle  shown  in  Fig.  6  is  an  excellent  example  of  a 

high  production  part-  which  is  manufactured  in  a  de- 
partment set  aside  for  this  purpose  alone.  In  referring 

to  this  piece  it  will  be  seen  that  it  is  a  forging  on 
which  there  are  a  number  of  operations.  In  order  to 

make  the  matter  clear  an  operation  sheet  is  given  show- 
^   .  ing  the  method  of  handling  as 

well  as  the  time  of  production 
and  the  machine  tools  used  on 
each  part.  Reference  numbers 
for  the  various  operations  will 
be  found  on  the  part  drawing, 
so  that  the  various  machining 

operations  can  be  readily  fol- 
lowed. 

The  production  required  on 
this  part  is  4,000  per  day  of 
eight  hours  and  the  machine 
arrangements  are  such  as  to 
make  sure  that  this  number  of 

parts  will  be  obtained  under  all 
conditions.  The  production  of 
this  piece  will  be  taken  up  in 
detail  in  order  to  show  the 
method  of  arranging  machines 
for  economical  production.  Fig. 
7  shows  the  layout  of  machines 
with  numbers  applied  to  each 
machine  to  correspond  to  the 
operation  on  which  they  are 
used.  By  referring  to  the 
operation  layout  it  will  be  easy 
to  understand  just  what  are  the 
functions  and  purposes  of  the 
various  machines.  A  brief 

mention  will  be  made  on  each  operation  to  show  how 
the  required  production  is  obtained. 

The  first  operation  of  drilling  a  i-in.  hole  is  done  on 
a  four-spindle  gang  drill,  the  production  obtained  being 
363  pieces  per  eight  hours  for  one  machine.  Twelve 
machines  are  required  to  give  the  necessary  production 

OPERATION  SHEET  FOR  PART  SHOWN  IN  FIG.  6 

Oper. I 
2 
3 
4 
5 
6 
7 

Machine 

9 

10 
It 
12 
13 

Drill  l-in.  hole    4-«pindIc  drill  press 
Ream  0  685-in.  hole    Special 
Center  both  ends    Centering  machine 
Rough  turn    I.athe 
Finish  turn    I  athe 
Face  to  length    Hrill  press 
Drill  5/32-in.  hole    Drill  press 
Drill  47/64-in.  hole    4Hipindlc  drill  press 
Ream  0.749-in.  hole    Drill  press 
Spotface    Drill  press 
Countersink    Drill  press 
Chase  i-in.  thread    Threading  machine 
Mill  keyway    Hand  miller 

Production 

—8  Hrs. 

363 

1,480 2,350 
520 

1,296 
4,320 
1,700 

2,100 4,320 
4,320 

6.480 1,296 

4,320 and  allow  for  the  possibility  of  break-downs  in  pro- 
duction. 

The  second  operation,  which  consists  of  reaming  the 
0.685-in.  hole,  is  done  on  a  special  machine  giving  a 
production  of  1,480  per  eight  hours.  Four  machines 
are  required  to  take  care  of  this  operation. 

The  third  operation  of  centering  the  ends  is  done  on 
a  center  drill  on  which  a  production  of  2,350  per  eight 
hours  is  obtained.  Two  machines  are  necessary  for  this 

operation. 
The  fourth  and  fifth  operations  consist  respectively 

of  rough-  and  finish-turning.  The  portions  specified  by 
number  are  done  on  an  engine  lathe  with  special  tool- 
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blocks.  The  fourth  operation  gives  a  production  of 
520  per  eight-hour  day  which  requires  eight  machines. 
The  fifth  operation  gives  a  production  of  1,295  per 
eight-hour  day,  requiring  four  machines. 

The  sixth  operation  consists  of  facing  the  work  to 
length.  This  operation  is  done  on  a  drill  press  produc- 

ing 4,320  pieces  per  eight  hours.  One  machine  is 
sufficient  to  take  care  of  the  production  on  this  piece. 

The  seventh  operation  is  the  drilling  of  the  A-in. 
cotter-pin  hole  which  is  done  on  a  sensitive  drill  giving 
a  production  of  1,700  per  eight  hours.  This  operation 
requires  three  machines  to  give  the  necessary  produc- 
tion. 

The  eighth  operation,  which  is  the  drilling  of  the 
IJ-in.  hole,  is  done  on  a  four-spindle  drill  press  giving  a 
production  of  2,100  per  eight-hour  day.  Two.  machines 
are  sufficient  to  take  care  of  this  operation. 

The  ninth  operation  consists  in  reaming  the  0.749-in. 
hole,  the  work  being  done  on  a  drill  press.  This  opera- 

tion is  very  rapid  and  one  machine  would  be  considered 
sufficient  under  normal  conditions.  An  extra  machine 
is  provided,  however,  in  order  to  make  sure  that  there 
will  be  no  break-down  in  production. 

The  tenth  operation,  facing  both  ends  of  the  hub, 
is  done  on  a  drill  press,  using  a  simple  fixture.  A 
production  of  4,320  pieces  is  obtained  in  eight  hours 
and  one  machine  is  considered  sufficient  for  the  work. 

The  eleventh  operation  consists  of  countersinking  the 
hole  in  the  lug  on  a  drill  press.  This  operation  also 
is  very  rapid  and  6,480  pieces  are  produced  in  eight 
hours.     One  machine  is  sufficient. 

The  twelfth  operation  is  the  cutting  of  the  'i  x  16-in. 
thread  on  a  special  machine  using  a  die  head.  A  pro- 

duction of  1,296  parts  is  obtained  in  eight  hours.  Four 
machines  are  required. 

The  thirteenth  and  last  operation  is  the  milling  of 
the  keyway  on  a  hand  milling  machine;  4,320  pieces 
are  obtained  in  eight  hours  and  one  machine  is  suffi- 

cient for  the  operation. 

All  of  the  operations  mentioned  are  very  rapid  and 
the  number  of  machines  is  so  proportioned  that  there 
is  little  likelihood  of  break-downs  which  will  tend  to 
hold  up  the  production.  In  addition  to  this,  allowances 
are  made  in  each  operation  for  lost  time  and  production 
is  figured  on  a  basis  of  90  per  cent  of  maximum. 

In  order  to  assist  in  the  handling  of  work  between 
operations,  a  system  of  chutes  can  be  standardized  so 
that  it  can  be  adapted  to  a  number  of  conditions  in  the 
factory.  When  operators  are  handling  work  rapidly  it 
is  tiresome  to  stoop  and  pick  up  work  and  walk  to  the 
end  of  the  machine  to  lay  it  down  and  then  come  back 
again  and  pick  up  a  new  piece  and  put  it  in  position 
on  the  machine.  By  an  arrangement  of  chutes  such  as 
that  shown  in  Fig.  8,  a  great  deal  of  this  labor  can  be 
obviated.  There  are  three  lathes  at  A,  B  and  C,  all  of 
which  are  being  used  to  rough-turn  a  certain  piece  of 
work.  Finish-turning  is  done  by  a  lathe  at  D.  The 
arrangement  shown  allows  the  workmen  at  A,  B  and 
C  to  take  work  out  of  the  lower  chute  E  as  they  require 
it,  and  when  they  have  finished  their  operation  the 
work  is  thrown  into  the  upper  chute  F  in  the  direction 
of  the  operator  at  D.  A  stop  is  placed  at  G  so  that 
the  rough  work  does  not  pass  beyond  this  point.  When 
operator  D  completes  his  work  he  throws  it  over  into 
the  chute  beyond  the  point  G,  from  which  position  it 
travels  down  the  slide  H  on  to  a  table  K.  The  chutes 
mentioned  are  made  of  sheet  metal  and  they  may  he 

arranged  in  various  ways  according  to  the  product  that 
is  to  be  handled.  On  certain  classes  of  work  it  may 
be  necessary  to  provide  fiber  guides  on  which  the  work 
can  rest,  so  that  it  will  not  be  marred  in  transit.  The 
angle  at  which  the  chutes  are  set  is  naturally  dependent 
upon  the  work  that  is  to  be  handled.  It  will  be  found 
that  devices  of  this  sort  are  great  labor  savers  and  a 
little  ingenuity  in  their  construction  will  permit  a  con- 

siderable amount  of  standardization  so  that  they  can  be 
applied  in  numerous  cases  throughout  the  factory.  If 
work  being  handled  is  flat  or  irregular  so  that  it  will 
not  slide  easily,  a  roller  conveyor  can  be  used  in  place 
of  the  chute.  Conveyors  of  this  kind  can  be  purchased 
or  made  up  according  to  the  requirements  of  the  work. 
All  of  the  devices  mentioned  facilitate  handling  and 
increase  production  in  the  factory.  A  conveyor  system 
of  this  type  was  used  in  the  layout  shown  in  Fig.  7. 

Big  Shops  vs.  Little  Shops 
By  the  late  W.  D.  Forbes 

A  most  interesting  report  has  been  made  by  a  British 
board  of  investigation  into  the  relative  costs  of  produc- 

tion in  large  manufacturing  concerns  and  small  makers 

of  furniture.  The  board  is  known  as  "The  Standing 
Committee  on  the  Investigation  of  Prices,  Costs,  and 

Profits." 
The  report  shows  that  the  individual  maker  of  fur- 

niture can  compete  with  the  large  concern  and  make  a 
satisfactory  profit.  This  to  my  mind  is  a  very  encour- 

aging report  and  one  which  will,  to  a  large  extent,  affect 
the  manufacturing  world.  The  investigations  show  that 
the  large  manufacturer  has  to  have  a  huge  overhead,  is 
allowed  to  work  only  eight  hours,  and  is  constantly 
encountering  strikes  and  other  labor  interruptions,  so 
that  the  selling  cost  runs  very  high. 

On  the  other  hand,  the  small  and  individual  furniture 
maker  can  work  ten  hours,  and  there  seem  to  be  men 
willing  to  work  that  length  of  time.  Often  the  shop  is 

in  the  man's  house  or  yard.  Then,  being  able  to  sell 
direct  to  the  buyers,  he  is  able  to  collect  more  promptly, 
and  turns  over  his  money  more  quickly.  The  report 
goes  on  to  say  that  the  small  furniture  maker  does  as 
good  work,  and  in  many  cases  better  work,  than  the 
large  manufacturer,  who  seems  to  have  only  the  advan- 

tage of  lower  cost  of  material,  as  by  buying  in  large 
lots  a  better  price  is  obtained  in  lumber  and  other 
materials. 

The  board  is  soon  to  report  on  other  industries,  and 
I  feel  sure  that  the  same  conditions  will  be  found.  There 
is  no  doubt  in  my  mind,  nor  has  there  been  for  a  long 
time,  that  the  huge  manufacturing  concerns  building 
certain  machinery  in  this  country  have  gone  too  far, 
and  have  passed  the  line  which  marks  the  economical 

point. 
Time  and  time  again  the  question  has  been  discussed 

as  to  the  disadvantage  of  shops  being  so  large  that  the 
personality  of  the  men  is  unknown  to  the  employer.  I 
have  met  men  within  the  last  three  years  who  have 
asserted  that  their  shops  have  increased  in  size  but 
not  in  output;  that  it  was  far  more  difficult  to  keep  up 
a  high  standard  of  work  than  when  the  shops  were 
smaller,  and,  they  added  in  several  cases,  that  never 
again  would  they  enlarge  their  works  save  for  store- 

room, and  if  more  work  was  wanted  they  would  build 
smaller  shops  in  different  localities.  It  has  been  said, 
and  believed,  that  the  small  shop  could  not  compete  with 
the  large  one.     In  certain  industries  this  is  no  doubt 



100 AMERICAN     MACHINIST Vol.  56,  No.  3 

true,  but   in  building  machine  tools   I  am  not  at   all 
inclined  to  admit  it. 

This  is  how.  according  to  my  exeperience,  the  large 
and  small  shops  seem  to  back  up  the  findings  of  the 
British  board.  I  wanted  a  small  job  done  only  a  short 
time  ago  and  I  wrote  to  four  firms  for  a  fi.xed  price,  or 
their  rates  per  hour.  This  is  what  I  sent  to  each  firm. 

The  article  required  is  as  follows: 
Material,  tool  steel;  outside  diameter  of  piece,  IJ  in.; 

thickness.  I  in.  A  center  hole  is  to  be  A  in.  in  diameter; 
■t  li-in.  pitch  circle,  ten  A -in.  holes  are  to  be  drilled  evenly spaced;  neither  the  outside  diameter  nor  thickness  is  of 
moment,  as  either  may  vary  sS  in.  above  or  below  sizes 
given.  The  central  hole  must  be  concentric  with  the  pitch 
circle  and  small  holes,  but  the  size  of  the  central  hole  may vary  several  thousandths  above  or  below. 

The  piece  is  not  to  be  hardened. 

One  firm,  a  very  large  concern,  wrote  at  once  to  say 
that  it  no  longer  did  small  job  work.  Another  quite 
large  one  did  not  answer  at  all.  A  third  gave  me  the 
price  of  $40,  and  stated  that  it  would  not  be  responsible 
for  the  hardening  of  the  piece,  and,  as  far  as  I  could 
make  out.  would  not  be  responsible  for  the  work  at  all. 
The  fourth  concern,  a  very  small  one  as  compared  with 
the  others,  gave  a  price  of  just  one-eighth  of  the  third 
concern.  The  work  was  done  by  the  last  party  and  was 
perfectly  satisfactory. 

The  concern  which  gave  the  $40  price  made  me  feel 
uncomfortable,  as  it  showed  me  that  one  of  the  following 
<onditions  must  have  governed  the  bid:  First,  the  work 
was  not  wanted.  If  this  was  so,  was  it  not  poor  business 
not  to  so  state?  Second,  the  concern  did  not  know  what 
the  piece  would  cost  them,  so  put  the  price  very  high. 
As  the  party  has  been  in  business  for  years,  this  does 
not  seem  possible.  Or  lastly,  the  spirit  of  absurd  profits 
had  taken  possession  of  the  bidder;  and  it  was  thought 
proper  to  ask  an  exorbitant  price,  as  he  believed  that 
he  could  get  it,  and  did  not  even  consider  asking  a  fair price. 

Now,  it  is  possible  that  the  $40  concern  was  very  slack 
in  work,  and,  aa  it  was  a  large  concern,  the  overhead 
was  so  great  that  even  the  $40  price  would  not  cover  the 
cost.  The  small  concern  that  did  the  job  could  find  work 
enough  to  keep  it  going  full  time,  so  that  the  overhead 
was  kept  down  at  all  times.  I  know  that  during  the  war 
and  since,  it  has  had  about  all  it  could  do,  but  it  has  been 
wise  enough  not  to  take  more  orders  than  it  could 
handle,  and  it  has  not  increa.sed  its  capacity  greatly. 
The  small  jobs  are  not  looked  upon  with  favor  by 

jobbing  shops,  I  know,  and  many  small  shops  undertake 
them  and  believe  that  they  make  a  profit  while,  as  a 
matter  of  fact,  they  do  not.  But,  on  the  piece  such  as 
I  have  described,  the  work  is  so  simple  that  any  expe- 

rienced man  could  easily  tell  how  long  it  would  take  to get  the  piece  out. 

Here  is  how  I  figure  the  job,  doing  the  work  in  any 
well-equipped  shop,  and  in  the  way,  I  think,  that  most machinists  would  turn  it  out.    Take  off  the  faceplate  of 
a  small  lathe,  say  12-in.  swing,  and  put  on  a  chuck.  Get 
a  piece  of  l|-in.  tool  steel  about  3  or  4  in.  long  from  the storeroom,  and  chuck  it  up.    With  a  side  tool  face  off  the 
end.     Replace  the  side  tool  with  a  diamond  or  a  half- 
diamond  point,  and  bring  the  stock  down  to  li  in.  in 
diameter,  calipers  being  used  for  this  size.    Remove  the 
diamond  point  and  set  a  properly  ground  parting  or  cut- 

off tool  and  part  the  piece,  getting  the  thickness  with  a 
scale.     If  this  last-used  tool  is  properly  ground,  it  will 
make  a  good  smooth  cut.    The  chuck  can  be  quite  fairly left  on  the  lathe  and  what  remains  of  the  steel  must  of 

course,  be  returned  to  the  storeroom.  AU  this  work  may be  charged  to  the  lathe,  and  the  time  taken  should  not  be more  than  one  hour,  at  most. 
The  high-speed  attachment  will  have  to  be  put  on  a small  milling  machine,  and  the  cross-platen  and  the 

dividing  head  mounted  on  it,  also.  A  A-in.  drill  will 
have  to  be  obtained  from  the  toolroom  for  the  ten  holes 
and  also  a  drill  for  the  center  hole.  But  these  drills  are 
more  than  likely  to  be  found  in  the  toolchest  of  the milling-machine  hand. 

The  index  must  be  set  for  spacing  the  ten  holes.    If  I 
were  doing  the  job,  I  would  get  a  piece  of  steel  or  brass 
tubing,  say,  with  a  A-in.  wall  and  a  li-in.  diameter,  and 
cut  a  piece  from  it  just  long  enough  to  act  as  a  stop  for the  tool  steel  disk  when  held  in  the  dividing  head  chuck 
thus  backing  up  the  piece  while  drilling.    Others  would 
use,  perhaps,  three  small  parallels.     Then  the  dividing head  would  have  to  be  brought  central  and  the  center 
hole  drilled,  the  drill  removed,  the  small  drill  put  in 
place,  the  dividing  head  offset  1  in.  to  meet  the  J-in 
pitch  circle,   and   the  small   holes   spaced  and   drilled 
This  drilling  must  not  be  hurried,  but  done  with  care 
When  the  drilling  is  done,  the  dividing  head  and  cross- 
platen  will  have  to  be  taken  off  and  put  away,  as  well  as the  high-speed  attachment. 

This  would  complete  the  actual  work  on  the  piece, 
and  all  the  milling  work  should  not  take  more  than  two 
hour-s,  at  the  very  most.  Thus,  all  the  time  that  can  be 
charged  against  the  job  is  three  hours.  The  cost  of  the 
steel  would  not  be  20  cents.  To  ask  $40  for  three  hours- 
work  looks  like  rank  absurdity.  It  would  be  interesting 
to  hear  the  opinions  of  some  machinists  as  to  what 
better  procedure  could  be  used  in  regard  to  getting  out the  work,  or  in  reducing  the  time. 

The  small  shop  seems  to  show  up  in  this  country  at 
an  advantage,  as  it  does  in  the  English  furniture 
makers'  report;  and  it  is  an  open  question  if  small  jobs can  be  made  to  pay  in  a  large  shop,  even  at  wild  prices. 
The  further  reports  of  the  committee  in  England  should make  interesting  reading. 

An  Apprentice  with  Resource  As  Well 
As  an  Automobile 

Way  back  in  March  1907  the  American  Machinist 
published  a  very  humorous  poem  by  Frank  A.  Stanley 
on  the  "Millionnaire  Apprentice."  Automobiles  were 
far  less  common  than  at  present  but  one  stanza  is  par- 

ticularly appropriate  in  view  of  a  recent  occurrence  in 
a  large  machine  plant.    It  ran: 

"In  his  runabout  trim  to  work  he  would  skim With  Hawkins,  his  man,  at  his  side; 
They'd  pass  in  a  blur  wnth  a  honk  and  a  whirr   Great  Scott!   how  those  fellows  would  ride! 
Poor  Hawkins   held   hard  but  got  cruelly  jarred 

From  the  top  of  his  head  to  his  heels. 
While  Jim  stayed  aboard  by  the  grace  of  the  Lord 

As  he  handled  the  levers  and  wheels." 
The  other  day  one  of  the  apprentices  of  the  large 

shop  referred  to  above,  in  driving  to  work  in  his  Cadillac 
had  a  puncture  near  the  shop.  Time  was  short,  so  he 
found  a  telephone,  told  his  chauffeur  to  come  fix  the 
tire,  while  he  landed  in  the  shop  just  in  time  to  punch the  clock. 

By  all  signs  and  tokens  that  boy  ought  to  make  good, 
in  spite  of  the  evident  handicap  of  having  all  he  needs 
anyhow. 
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Manufacturing  Parts  of  Northway  Trucks 
Work  on  Pistons  and  Connecting  Rods— Turning  and  Inspecting  Camshafts— Crankshaft 

Balancing— Fixture  for  Assembling  the  Chassis— Pressing  on  the  Rubber  Tires 
By  ROBERT  MAWSON 

IN  this  article  are  shown  some  of  the  methods
  and 

special  tools,  jigs  and  fixtures  employed  in.  making 

commercial  trucks.  The  Northway  Motors  Corpor- 

ation, Natick,  Mass.,  manufactures  two  sizes  of  commer- 
cial trucks,  2  and  3i  tons  capacity  respectively  and  the 

tools  used  to  machine  the  various  units  employed  in  the 

FIG.  1.     REAillXG  WRISTPIX  HOI.K.S 

making  of  these  vehicles  show  that  much  thought  has 
been  taken  so  that  high-grade  results  can  be  obtained. 

The  pistons  are  made  of  an  aluminum  alloy  and  are 
machined  on  the  outside,  the  ring  grooves  cut  and  the 
ends  faced,  using  standard  automobile  practice  for  these 
operations.  The  wristpin  holes  are  then  drilled  in  a 
jig,  leaving  material  for  the  finish  reaming,  which  is 
done  in  the  fixture  shovm  in  Fig.  1.  This  fixture  holds 
two  pistons.  The  pin  A  is  made  with  a  tapered  end, 
so  that  it  will  enter  and  locate  the  piston  by  means  of 
the  wristpin  hole.  The  clamps  on  top  of  the  pistons  are 
tightened  by  the  hand  nuts  B.  The  two  reaming  tools  C 
are  guided  through  long  bushings  so  that  the  holes  will 
be  in  line.  During  the  reaming  of  one  piston,  another 
one  is  placed  in  position  so  that  little  time  is  wasted, 

the  operation  being  almost  continuous.  The  manipula- 
tion of  the  fixture  is  very  simple,  as  the  operator  has 

only  to  loosen  the  hand  nut  when  the  clamp  may  be 
swung  clear  and  the  piston  lifted  out. 

In  machining  the  wristpin  and  crankshaft  holes  in 

the  connecting  rods,  three  operations  are  performed — 
drilling,  rough  reaming  and  finish  reaming.  The 
machine  set  up  for  these  operations  is  shown  in  Fig.  2. 
The  forgings  are  held  in  similar  fixtures,  each  holding 

two  pieces.  At  A  the  wristpin  hole  is  being  drilled  and 

the  large  hole  rough-bored.  The  second  set-up  B  shows 
rough-boring  or  reaming  of  the  small  hole  and  second 

boring  of  the  large  hole.  It  will  be  noticed  that  at  this 

stage  both  tools  are  guided  both  above  and  below  the 

forgings,  bushings  being  provided  in  the  fixture  for 

this  purpose.  At  C  the  two  holes  are  finish  reamed. 

The  jigs  are  then  turned  end  for  end  and  the  operations 

performed  on  the  other  ends  of  the  rods;  it  will  be 

observed  that  the  jigs  hold  the  forgings  with 

the  large  end  of  one  next  to  the  small  end  of the  other. 

One  of  the  jigs  with  the  forgings  removed 
is  illustrated  in  Fig.  3.  The  connecting  rods 

rest  on  the  circular  pads  A.  The  large  hand- 
wheel  B  is  then  operated  and  its  action  is  to 

draw  the  wedges  C  toward  the  center  and  push 
out  the  V-blocks  D  which  center  and  locate 

the  rods.  Rollers  are  provided  at  E  so  that 

the  sliding  member  can  be  operated  with  the 
smallest  amount  of  friction.  The  locating 

stop  may  be  seen  at  F,  the  swinging  strap  at 
G  and  the  notch  into  which  it  fits  at  H.  It 

may  be  added  that  a  number  of  sliding  mem- 
bers are  kept  on  hand  so  that  as  one  set  of 

rods  is  being  machined  other  forgings  can  be 

placed  in  them,  making  the  operation  practi- 
cally continuous. 

After  the  caps  have  been  parted  and  reas- 
sembled the  rods  are  line  reamed,  using  the 

fixture  shown  in  Fig.  4.  The  plug  A  is  placed 

in  the  wristpin  hole  and  held  in  position  by  the 

screw  B.  The  reamer  C  is  guided  in  bushings 

on  both  sides  of  the  forgings  while  the  rod 

is  held  by  a  clamp  operated  by  the  screw  D. 

It  will  be  seen  that  the  end  E  of  this  fixture  can 

oscillate  on  a  pin  so  that  the  rod  can  adjust  itself  for 

length  between  holes  to  suit  the  position  of  the  reamers, 

a  perfect  hole  for  the  crankshaft  end  of  the  rods  rather 
than  an  absolute  center  distance  between  the  holes 

being  desired. 

Machining  the  Camshaft 

As  the  proper  functioning  of  a  motor  depends  in  a 

large  measure  on  the  correctness  of  the  camshaft  great 
care  is  taken  in  its  manufacture.  A  rear  view  of  the 

lathe  used  when  turning  the  camshaft  is  shown  in 

Fig.  5.  The  shaft  is  carried  on  centers  in  the  usual 

manner  and  supported  by  the  two  steady  rests  A,  while 

the  arrangement  of  the  tools,  nineteen  in  number,  may 

be  plainly  seen.  The  tools  are  spaced  so  that  the  sides 

of  each  cam  lobe  may  be  machined  also  the  sides  of  the 

center  bearings  and  the  thrust  collars  at  each  end  of 
the  shaft. 

A  front  view  of  the  machine  is  illustrated  in  Fig.  6. 

The  steadyrests  are  at  A  and  it  will  be  noticed  that 

they  are  provided  with  rollers  in  order  to  reduce  the  fric- 
tion to  a  minimum.  The  various  turning  tools  are  ad- 

justed with  the  screws  located  in  front  of  the  toolposts. 

Lubricant  is  supplied  through  the  four  flexible  pipes 

shown.  The  shaft  is  machined  on  the  straight  portions, 

the  work  being  done   in   an   ordinary   lathe   and   the 
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are  placed  on  the  special  stands  shown  which  are  made 
of  piping  suitably  braced  with  trusses  and  are  at  a 
convenient  height  for  placing  the  various  units  in  posi- tion. 

The  stands  are  provided  with  castors  so  that  they 
can  be  moved  into  any  position  desired  on  the  trucks 
shown.  As  it  is  necessary  to  turn  over  the  chassis 
during  the  assembling  work,  the  revolving  fixtures  A 
have  been  provided  one  at  each  end  of  the  frame. 

After  the  crankshafts  have  been  machined  they  are 
put  into  static  and  dynamic  balance  by  testing  in  the 
Carwen  machine  showrn  in  Fig.  9.  The  shaft  is  sup- 

ported in  the  steadyrests  A  by  the  three  main  or  line 
bearings,  and  revolved  by  means  of  the  faceplate  chuck 
B  which  is  fastened  to  the  outer  bearing.     The  shaft 

KIGS.  i  AND  6.     TURNING  THE  CRANKSHAFT 

various  cams  are  next  ground,  using  formers  to  control 
the  grinding  wheel. 

Each  camshaft  in  then  given  a  rigid  inspection  in 
the  machine  shown  in  Fig.  7,  the  shaft  being  placed  on 
center)!  so  that  it  may  be  revolved  by  the  inspector. 
The  disk  .4  is  graduated  in  degrees  so  that  by  placing 
the  dial  indicator  B  over  one  of  the  cams  and  revolving 
the  shaft  the  inspector  can  analyze  each  cam  by  the 
amount  of  its  motion  and  its  angular  position.  A  chart 
is  furnished  the  inspector  showing  the  correct  opening 
and  closing  locations  for  each  cam  also  the  proper  lift 
or  movement 

The  chassis  assembling  department  is  at  one  end  of 
the  factory  and  is  illustrated  in  Fig.  8.     The  frames FIG. INSPECTING  A  CAMSHAFT 
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F-IG.    <>.     r.ALAXCIXG    THE    CRANKSHAFT.      FIG.    10.     PUTTING    ON    THE   TIRES 

is  first  put  into  static  Balance  by  drilling  holes  in  the 
cheeks  of  the  cranks  when  necessary  until  this  condition 
is  obtained. 

The  shaft  is  then  put  into  dynamic  or  running  bal- 
ance by  revolving  it  in  the  machine,  the  motor  and  rheo- 
stat for  controlling  the  speed  of  the  apparatus  being 

shown  at  the  right  of  the  illustration.  The  amount  of 
fluctuation  or  whip  of  the  shaft  during  its  revolutions 
is  recorded  on  the  indicator  C  and  further  drilling  is 
resorted  to  when  necessary  until  smooth  running  with 
absence  of  eccentric  movement  is  obtained. 

The  hydraulic  press  used  to  force  the  tires  onto  the 
wheels  is  shown  in  Fig.  10.  The  steel  wheel  A  rests  on 
the  base  B  and  is  located  by  means  of  a  register  on  the 
inside.  The  solid  rubber  tire  C  is  placed  on  top  of  the 

wheel  as  shown.  The  pump  at  the  right  is  then  oper- 
ated raising  the  ram  D,  together  with  the  wheel  and  tire 

until  they  come  against  the   rigid  flange  E.     As   the 

FIG.  8.     ASSEMBLING  THE  CHASSIS 

machine  continues  to  force  the  parts  upward,  the  tire 
is  pressed  onto  the  rim,  the  edge  of  the  rim  passing 
into  the  opening  of  the  flange  until  the  first  tire  is  in 
position.  The  ram  is  then  lowered  and  the  second  tire 
forced  onto  the  rim  in  a  similar  manner,  the  wheels 
being  of  the  dual  tire  type.  The  pressure  required  for 
the  operation  is  approximately  150  tons.  Some  of  the 
various  types  of  wheels  and  tires  used  are  shown  in 
the  illustration. 

Figures  on  Production  of  Machinery  During 
1919  as  Compiled  by  the  Bureau 

of  the  Census 
The  Bureau  of  the  Census  is  now  compiling  and  pub- 

lishing statistics  of  manufactures  for  the  year  1919, 
which  were  collected  during   1920.     Tabulation  of  the 

statistics  concerning  production  of  machinery  has  been 
completed  but  it  will  be  several  months  before  the 
Census  Bureau  can  issue  its  special  bulletin  for  the 
industry. 

An  act  of  Congress  which  authorizes  the  taking  of  the 
1920  census  of  manufactures  provides  for  the  collection 

of  the  manufacturers'  statistics  biennially  hereafter 
covering  the  years  1921,  1923,  etc.  The  canvass  for 
the  year  1921  will  begin  early  in  1922.  The  success  of 
the  enterprise  will  depend  entirely  upon  the  rapidity 
and  accuracy  with  which  the  manufacturers  make  their 
reports.  Simplified  forms  have  been  prepared  upon 
which  statistics  are  to  be  reported. 

The  statistics  of  production  of  machine  tools  during 

'1919  specify  a  value  of  $222,504,654  for  machine  tools 
and  certain  accessories  produced  by  496  establishments. 
Of  these  plants  403  produce  machine  tools  only. 

The  report  shows  the  number  of  machines  produced 
and  their  value  by  principal  cities.  Classes  of  machines 
are  lathes  (sub-divided  into  engine,  turret,  and  bench 
and  other  lathes),  milling  machines  (sub-divided  into 
plain,  universal,  vertical,  automatic,  and  other),  gear 
cutting  machines,  grinding  machines  (sub-divided  into 
plain,  universal  and  other),  drilling  machines  (sub- 

divided into  radial,  multiple  spindle,  sensitive  and  up- 
right), screw  machines  (sub-divided  into  automatic  and 

hand),  boring  machines  (sub-divided  into  horizontal 
and  vertical),  planers,  presses  (sub-divided  into  punch- 

ing and  others),  hammers,  shapers,  pipe  machines, 
shears,  broaching  machines,  bending  machines,  portable 
tools  and  all  other  machine  tools. 

Machinery  other  than  machine  tools  is  divided  into 
the  following  classes  and  the  value  of  machines  produced 
by  principal  states  is  given:  Adding  and  calculating, 

air  compressors,  bakers'  blowers  and  fans,  bottling, 
brick,  pottery,  cash  registers,  concrete  mixers,  con- 

densers, confectioners,  cranes,  dairy,  elevators,  excavat- 
ing, flour  and  grist  mill,  gas,  glass  making,  laundry, 

leather  working,  metal  working,  meters,  mining,  oil  well, 

oil  mill,  paper  and  pulp  mill,  printing,  pumping,  refrig- 
erating, road  making,  rubber  making,  sand  blasting, 

sewing,  shoe,  slot  vending,  steam  shovels,  stokers,  sugar 
mill,  typewriter,  washing,  wind  mill,  wire  drawing,  wood working. 

The  Bureau  of  the  Census  is  under  the  direction  of 
the  Department  of  Commerce.  W.  M.  Stewart  is 
Director. 
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Design  of  Bevel,  Helical  and  Worm 
Involute  Gears 

Application  of  Data  of  Author's  Previous  Articles  —  Determination  of  Helix  and  Tooth 
Angles — Relation  Between  Interference,  Number  of  Teeth  and  Sliding  Action 

By  A.  B.  COX 

THE  data  and  curves  for  interference,  number  of 
teeth  in  contact,  and  slip  of  teeth,  worked  out 
in  preceding  articles  by  the  author  in  the 

Awitriean  MackiMuit  for  involute  spur  gears,  can  be 
applied    to    involute    bevel    gears,    helical    and    worm 

<  
 

FIG.  1.     ACTION  OF  BEVEL.  GEAR  AND  PINION 

gears,  and  spiral  bevel  gears.    The  method  of  applica- 
tion for  each  of  these  types  of  gears  is  given  herewith. 

Bevel  Gears 

Referring  to  Fig.  1,  a  bevel  gear  of  pitch  diameter 

D  having  A'  teeth  is  shown  meshing  with  a  pinion  of 
pitch  diameter  d  and  n  teeth.     The  speed  ratio  of  the 
gears  is,  of  course,  governed  by  the  actual  number  of 

fj 

teeth.    The  ratio  is  if  =  — .    In  so  far  as  the  tooth n 

action  is  concerned,  the  gears  operate  as  though  they 
were  spur  gears  of  radii  r,  and  Rr  with  shaft  centers 
at  M  and  \.    r,  and  R,  have  been  called  the  "effective" 
radii. 

tan^  =  Tr«  -  K  -  rr.        cotfl  =  -. D  2      D      N 

r,  =  2  sec  /J.     Effective  diameter  d,  =  d  sec  P. 
D 

«,  =  2   CSC  P.    Effective  diameter  De  =  Dcac  B. 
The  effective  number  of  teeth  n,  =  Pd, 

=   PdaecP   =   nsec/s.         (1)  . 
Similarly  N,  =  PD,  =  PDcacP  =  N cacp.        (2) 

The  effective  ratio  K,  =  ̂  ~  ̂ ^  - n«       n  sec  /> 

N  AT* 
(lcotfi  =  '^=K':         (3) 

By  using  n,,  Ne  and  K,  instead  of  n,  N  and  K,  the 
values  read  from  the  curves  for  straight-face  spur  gears 
will  be  correct  for  bevel  gears  of  ratio  K  having  n  and 
N  teeth.  The  actual  number  of  pinion  teeth  n  for 
actual  gear  ratio  K  has  been  transposed  from  the  spur 
gear  interference  curve  on  Fig.  2  by  this  method  and 
plotted  as  a  separate  curve  on  the  same  sheet  for  bevel 
gears.  The  minimum  number  of  actual  pinion' teeth 
necessary  with  any  ratio  of  bevel  gears  to  prevent  inter- 

ference can  be  read  direct  from  the  curve. 

Helical  and  Worm  Gears  with  Shafts  at 
Right-Angles 

The  effective  number  of  teeth  of  helical  and  worm 
gears  is  found  as  follows:  In  the  plan  view  of  Fig.  3 
are  shown  two  mating  helical  gears  of  pitch  diameters 
D  and  d  whose  teeth  mesh  together  on  their  center 
lines  in  the  direction  a-b.  If  the  face  widths  of  the 

gears  be  extended  to  w'  and  W  and  a  section  A-B  be 
taken  perpendicular  to  the  teeth  at  the  point  of  con- 

tact between  the  two  gears,  the  sections  will  appear  as 
two  ellipses  of  major  axes  d  esc  a  and  D  sec  a  and 
minor  axes  d  and  D,  where  a  is  the  tooth  helix  angle 
of  the  gear  having  the  larger  number  of  teeth.  The 
radii  of  curvature  at  the  point  of  contact  0  of  the 
two  ellipses  are  found  by  calculus  to  be 
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FIG.  2.  INTERFERENCE  CURVES  FOR  INVOLUTE  GEARS 
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The  effective  diameters  are,  therefore, 

2re  =  de  =  dcsc'a,  and  De  —  D  sec'a, 
and  the  effective  numbers  of  teeth  are 

Ue  —  Pnde    =    P„d  CSC'a 

Ne  =  PnDe  =   PnD  sec'a,  where  P»  =   the 
normal  diametral  pitch. 

and 

i  ) 

11/    / 

i\ i  k.-._ 

A 

i  -^- 

I   ^- 

feH4^5^--   J) 
I 

i 
'\^  /. 

.^ 

k:.-!   

^^^t5> 
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  W- i   >i 

In  Fig.  5  an  actual  case  has  been  plotted,  using  a 

center  distance  C  against  helix  angle  a.  A  center  dis- 
tance of  Hi  in.  and  helix  angle  of  33  deg.  16  min.  was 

used  in  cutting  these  gears,  though  it  is  apparent  from 
the  curve  that  a  llj  in.  center  distance  and  helix  angle 
of  43  deg.  38  min.  could  have  been  used.  Formula 
(7)  gives  38  deg.  15  min.  for  the  helix  angle,  and  the 
center  distance  is  then  calculated  to  be  11.36  in.  This 
is  the  least  value  of  center  distance  that  can  be  used 
with  the  given  values  of  n,  N,  and  P^;  and  there  is, 
of  course,  only  one  solution  for  the  problem  with  this 
center  distance. 

Helical  Gears  with  Parallel  Shafts 

The  mathematics  for  helical  gears  with  parallel  shafts 
is  similar  to  that  for  those  with  the  shafts  at  right- 
angles  : 

de  =  d  sec'a;  De  =  D  sec'a 
Ue  =  n  sec'a  (8) 
Ne  =  N  sec'a  (9) 

,   ̂   Ne       N  sec'a       N and  Ke.  ■=  —  =    i —  =  —  =  K, 
^         ne       nseca        n  ' 

a  being  the  tooth  angle,  as  in  the  preceding  case. 
It  may  sometimes  be  more  convenient  to  consider 

these  gears  in  a  different  way.  If  the  teeth  are  cut 
with  a  cutter  of  <P  deg.  at  a  tooth  helix  angle  of  a  deg., 
the  angle  of  the  involute  *  when  projected  on  a  plane 
at  right-angles  to  the  shafts  of  the  gears  becomes 

something  different,  <P'.  Referring  to  Fig.  6,  the 
value  of  <P'  is  found  as  follows:  A  rack  with  a  face 
width  w  has  involute  teeth  of  <t>  deg.  cut  at  an  angle 
of  a  deg.  across  its  face. 

Section 

FIG.   3.     DIAGRAM  FOR  CALCULATION  OF  FORMULAS  FOR 
HELICAL   GEARS   WITH   SHAFTS   AT   RIGHT-ANGLES 

But 
d  = 

and    D 
N 

P„  sin  a    """    ""  P„  cos  a 

Machinery's'  Handbook) . 
Therefore,  ne  =  wcsc'a, 
and  Ne  =  N  sec'a 
and  the  effective  ratio 

Ne 

(from 

(4) (5) 

X.  =^  = 
N  sec  a       N  ̂     , 
  ;—  =  —  tan  a 
n  CSC  a       n 

Kt&n'a    (6) 

Fig.  4  shows  how  any  effective  ratio  can  be  obtained. 
It  should  be  noted  that  the  effective  ratio  can  be  made 
the  exact  reverse  of  the  actual  ratio.  When  Ke  =  1, 

Ue  =  Ne,  and  K  tan'a  =:  1. 

tan  a  =  ̂ i7X  =  f'n/N  (7) 
This  gives  the  effect  of  two  equi-diameter  gears  of  equal 
numbers  of  teeth  meshing  together.  Formula  (7)  can 
also  be  obtained  by  differentiating  the  formula  for 
center  distance. 

C  = + N 
dC 

2P„  sin  a    '  2Pn  cos  a ' 
reducing,  for  minimum  center  distance, 

tan  <t> 

cos  a  =  -,  • 
o 

a  =  b  tari  <!>. 

a'  =  a  sec  a. 

tan0' 

=  b  tan  <p'. 

b'  ~  b' 

Equating  values  of  a', b  tan  ip'  z=z  a  sec  a. 
b  tan  (p'  ̂   b  tan  <P  sec  a. 

tan  <i>'  =  tan  <t>  sec  a.  (10) 

,(.'  =  16°  38'  for  <t>  —  14i°  and  a  =  30°. 
The  circular  pitch  Px  in  a  plane  perpendicular  to  the 

gear  shaft  is 
P^  =  Pe  sec  a.  (11) 

The  addendum  is,  of  course,  the  same  length  in  both 

planes,  or  0.3183  Pc  for  standard  14i-d6g.  gears.  Ex- 
pressed in  terms  of  Px,  the  length  of  addendum  becomes 

0.2757  Pc  for  a  =  30  deg. 

From  (10)  and  (11)  it  is  seen  that  parallel-shaft 
helical  gears  cut  with  14i-deg.  cutters  at  a  tooth  angle 

of  30  deg.  are  the  equivalent  of  stub-tooth  gears  with 
a  16  deg.  38  min.  involute  when  considered  in  the 

plane  of  rotation. 

SPIRAL  Bevel  Gears 

For  spiral  bevel  gears  the  formulas  for  bevel  and 

helical  gears  are  combined,  as  follows: 

From  (1)  and  (4),  Me  =  wsec^csc'a  (12) 

from  (2)  and  (5),  N,  =  2V  esc  |3  sec'a         (13) 

and  from  (3)  and  (6),         Ke  =  X'tan'a.  (14) 
When  Ke  =  1,  (7)  becomes 

equating  -j-  to  zero  and 

cota  =  ̂'=    ̂K«. 
(15) 
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Thtt  characteristic 
movement  of  the 
teeth  of  a  helical 
driver  ̂ ar  over  those 
of  the  driven  grear  as 
the  latter  is  revolved 
by  the  former,  has 

been  gi^'en  the  name 
of  "sliding"  to  dis- 

tinguish it  from  the 

"slip"  discussed  i  n 
the  previous  article, 
and  which  is  common 

to  all  t>'pes  of  invo- 
lute gears.  In  this 

discussion  the  gear 
having  the  smaller 
actual  number  of 
teeth  is  called  the 

pinion  regardless  of 
whether  it  is  the 
driver  or  the  driven 
g«ar.  Upon  taking 
up  a  pair  of  helical 
gears  and  revolving 
them  by  hand,  it  is 
seen  that  when  the 
pinion  makes  one 
revolution,  all  of  its 
of  the  gear, 

1  !    ! 

«•• a-:-^ 

m^f 

*tS 

1 

It 

^ 

i _ 

1 

■i 

I 

\ 

\ 
V \ 

\ \ 
V V 
\ \ 
\ 

V V 
^ ̂  

,     1 

t — 

' a n    I k 4 V)    J 

i    i li      4 
i     w 

Substituting  these  values, 

A  =  ir  </  sec  a  and  H  - w  D  esc  a. 

FIO.  4.    GRAPHIC  REPRESEN- 
TATION   OF    EFFECTIVE 

RATIO  FOR  HELICAL, 
OEARS 

teeth  in  contact  M»  with  those 
slide  the  equivalent  of  their  full  helical 

length  against  the  teeth  of  the  gear.  The  gear  teeth 
slide  in  the  opposite  direction  of  the  pinion  sliding,  and 
of  course  the  same  total  number  Mt  of  gear  teeth  slide 

the  pinion  teeth,  but  for  only  w  of  their  helical  length, 

since  the  gear  makes  only  that  fraction  of  a  com- 
plete revolution.  The  total  sliding  St,  during  one 

revolution  of  the  pinion  is,  therefore, 

St.  =  [Urh  -\-  Mr  ̂r  hJ  in., 
where  k  and  H  are  the  lengths  of  the  pinion  and  gear 
helices  respectively,  supposing  the  face  widths  of  the 
gears  to  be  wide  enough  to  give  the  total  theoretical 
number  Mr  of  teeth  in  contact. 
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Sr»  =  irAfr(rfseco  -|-  \.  Dcsca). 

P,  sin  a ;     ̂       P«  cos  a 
n  =  dP«  sin  a ;  iV  =  DP«  cos  a 

n    d  Ph  sin  a  ̂   d  ̂    sin  a 

N  ~  DPn  cos  rt  ~  D  ̂  cos  a  ' 
Substituting  this  value  of  w, 

(d
  

sin  a  \ 

d  sec  n  +  D  esc  a  X  ̂   cos^/ 

=:  wMT(d  sec  a  +  d  sec  a) 
=  2r  Mrd  sec  a     in.     per    pinion     revolu- 

tion (16) 
Substituting  the  value  of  d, 

St,=  j2  ̂r  sec  a  X  p 

ft 

6Pi,sin  a  cos  a 
(17) 

H  Sin  cc 
per  pinion  revolution. IT  tlA/r 

Sr»  =    Qp     CSC  2  a  ft.  per  pinion  revolution.     (18) 

FIG.    6.      DIAGRAM   FOR   DETERMINING  4>'   FOR  HELICAL. 
GEARS 

The  sliding  per  tooth  in  contact 

im 

Sb  =  3p    CSC  2  a. 

k   ̂'  = 

irnc8c2a      nPc  esc  2  a (19) 

(20) 

« in  De^ 

na  s.  cMW'fH-piaTANca  vs.  helix-anolb  ctmvi:  for 
TITRBtVa  OOWRNOR  OSAR8 

3VPc  3 

In  order  to  make  the  sliding  a  minimum,  the  smallest 

possible  pitch  consistent  with  strength  should  be  used, 
also  the  smallest  number  of  pinion  teeth  n  possible  to 

have,  and  still  avoid  interference.  Csc  2  o  is  a  mini- 
mum when  n  =  45  deg.,  and  the  smallest  practical 

value  of  n  is,  of  course,  n  :^  \.  But,  since  w  =  1 
cannot  always  be  used  with  u  =  45  deg.  on  account  of 

interference — n  and  «  being  mutually  inter-dependent 
in  the  interference  formula — the  investigation  must  be 
carried  still   further. 

In  Fig.  7  formula  (19)  has  been  plotted  for  various 

values  of  n  and  a.  The  value  of  Sh  when  n  =  1  be- 
comes equal  to  the  least  value  of  S«  when  n  =  2,  at 

a  =  15  deg.  and  75  deg.,  and  is  less  than  Sa  for  n 

=  2  for  all  values  of  a  between  15  and  75  deg.    There- 
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be  modified  no  more  than  necessary  by  practical  factors 

in  getting  a  practical  design.  The  sliding  can,  of 

course,  be  greatly  reduced  by  increasing  the  angle  of 
the  involute;  or  preferably  by  reducing  the  length  of 

addendum,  or  by  both  methods  simultaneously. 

The  general  formula  for  spur-gear  interference  is: 

N  _  „  _   w'sin'0  —  4.r'qi' n  irnq  —  2n'sin'<t> 
where  q  =  ratio  of  length  of  addendum  to  circular 
pitch.     For  standard  gears 

_     n'sin'V  —  4 
"^  ~  4n  —  2 w'sinV " 

For  spiral  gears,  Ke  and  n^  must  be  substituted  for  K 
and  n,  see  formulas  (4)  and  (6). 

"o     6     10     !£>    ?0   26 30  36,40   45   60    65    60    66 
ot-Helix  Angle  of  Gear 

FIG. 

12 

GRAPHICAL   REPRESENTATION   OF  THE   SLIDING 

OF  HELICAL   GEAR  TEETH 
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FIG.  8. 

a-Helix  Angle  of  Gear 

CURVES  TO  DETERMINE  THE  MAXIMUM  HELIX 

ANGLE  WITHOUT  INTERFERENCE 

fore,  if  m  =  1  can  be  used  for  all  gear  ratios  wfithout 

causing  interference  and  still  keep  within  the  limits  of 

15  to  75  deg.  for  a,  a  theoretical  solution  has  been 

found  for  our  minimum  sliding  problem.  For  highest 

efficiency  and  least  wear,  this  theoretical  solution  should 

K, 

Kt&n'a  = 
Wf  sin'<P 

K 

~  4Wf  —  2nesin'2*> 
w'csc'g  sinV  —  4 

An  csc'a  —  2m.'csc'«  sinV n  csc'a  sinV  ~  4       i      ,., 

  '  COt'a. 

nvj 

I  4n  csc'a  —  2w  csc'a  sin'. 
For  rack  and  pinion,  K  =  oo,  and  therefore 

{An  csc'a  —  2w'csc"a  sinV)  =  0. 
(2  —  n  csc^oc  sinV)   =  0. 

esc  a 

(22) 

(28) 

I  smV 

The  curves  of  Fig.  8  have  been  plotted  from  (22) 

and  (23) .  They  show  the  maximum  value  of  a  that  may 
be  used  with  a  given  ratio  and  value  of  n  without 
interference. 

By  substituting  ne  and  Ke,  see  formulas  (12)  and 

(14),'  for  spiral  bevel  gears  in  formula  (21),  similar 
minimum  sliding  curves  can  be  worked  out  for  this 

type  of  gearing. 

Alaska  Code  Extended  to  China 
Hon.  Charles  Sumner  Lobingier,  judge  of  the  United 

States  Court  for  China,  recently  visited  the  division  of 

commercial  laws  in  Washington  and  supplied  interesting 

data  on  incorporating  in  China  under  the  extension  to 

Americans  in  China  of  the  Alaska  Code.  He  also  con- 

tributed valuable  information  on  exterritorial  jurisdic- 
tion which  will  be  used,  in  conjunction  with  other  sources 

of  information,  in  a  series  of  articles  on  this  subject 

now  being  prepared  for  Commerce  Reports  by  the  chief 
of  the  division  of  commercial  laws. 

The  division  has  also  received  a  copy  of  a  letter  writ- 

ten by  Consul  General  Edwin  S.  Cunningham,  of  Shang- 

hai, discussing  in  detail  the  character  and  taxation  regu- 
lations for  incorporating  in  China  under  the  Alaska 

Code,  as  well  as  a  translation  of  the  Chinese  companies 

ordinances  for  registering  companies  under  Chinese 

law  from  Trade  Commissioner  Lynn  W.  Meekins.  This 

information  will  appear  as  special  bulletin  CL — 8,  which 

may  be  had  by  application  to  the  Bureau  of  Foreign 

and  Domestic  Commerce  or  to  its  district  and  co-opera- 
tive offices. 
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Hydraulic  and  Hand  Forcing  Presses  in  a 
Locomotive  Shop 

A  Horizontal  Press  for  Forcing  Brasses  in  Boxes — Method  of  Using  Air  Pumps  for 
Boosting  Pressures — Self-Contained  Portable  Press 

By  J.  V.  HUNTER 

GOOD  forcing  presses  can  be  of  great  service
  in 

connection  with  locomotive  shop  work  and  some 

of  the  different  t.N-pes  that  prove  serviceable  are 
well  exemplified  in  the  Beech  Grove  shops  of  the  Big 
Four  Railroad.  The  pres-ses  here  shown  were  all  built 

in  the  shop  to  fill  particular  needs  for  which  in  the  un- 
fortunate railroad  routine  it  is  frequently  impossible 

to  obtain  an  appropriation  for  purchase. 

The  largest  press.  Fig.  1,  is  giving  satisfaction  as  a 

tool  for  pressing  bearing  brasses  in  locomotive  driv- 
ing boxes.  This  operation  is  standard  practice  on  this 

system.  The  press  has  two  heav>'  cast-iron  heads  tied 
together  by  four  li-in.  bolts  which  are  covered  with 

pipe  .oleeves  to  act  as  spacers.  The  heads  and  cylinder 
are  mounted  on  a  light  but  suitable  base  that  serves  to 
hold  the  parts  in  alignment.  The  cylinder  plunger 
passes  through  the  upper  head  A  and  shows  at  B.  The 
cylinder  is  safely  secured  to  the  head  to  sustain  the 
hea\T  thrust  developed  when  the  plunger  is  under  load. 

The  booster  pump  for  the  hydraulic  fluid,  mounted 
on  a  frame  at  the  left,  was  made  from  a  standard  air 
pump  unit  and  obtains  its  power  by  using  compressed 
air  in  the  steam  cylinder.  What  was  formerly  the  air 
cylinder  handles  the  hydraulic  fluid  and  in  order  to 
obtain  a  high  fluid  pressure  the  cylinder  has  been 
bushed  down  to  an  inside  diameter  of  2  J  in.  and  fitted 
with  a  piston  head  to  correspond.  With  full  shop  air 

pressure  for  operating  the  unit,  it  is  possible  to  ob- 

vm.  I. IlOKIiiO.NTAL  HYDRAULIC  PRESS  FOR  FOUCINQ 
IN  DRIYINO  BOX  BRASSES 

tain  pressures  of  several  hundred  pounds  per  square 
inch  in  the  fluid  chamber. 

The  rear  view  of  the  press.  Fig.  2,  shows  the  pres- 
sure cylinder  A,  which  has  an  inside  diameter  of  about 

16  in.  A  counterweight,  contained  in  the  case  B,  is 

provided  for  drawing  the  plunger  back  at  the  comple- 
tion of  each  stroke.  The  pull  of  the  counterweight  acts 

through  the  cable  C  running  over  pulleys  to  a  connec- 

tion on  the  front  of  the  plunger  head.  When  the  weight 
draws  back  the  plunger,  the  fluid  is  forced  back  into 
its  reservoir.  The  illustration  shows  a  locomotive 

driver-box  D  in  position  for  having  a  bearing  brass 
forced  into  place.  The  shelf  E  fitted  over  the  cylinder 
is  a  convenience  for  holding  the  can  of  white  lead  and 
other  accessories. 

The  press  shown  in  Fig.  3  is  used  for  forcing  bush- 

FIG.   2. REAR  VIEW  OF  PRESS  SHOWING  CYLINDER  AND 
RAM  COUNTERWEIGHT  CASE 

ings  and  pins  from  brake  levers  and  other  similar  press- 
ing operations.  It  has  a  heavy  cast-iron  base  on  which 

four  pedestals  support  the  upper  head  with  the  cylinder. 

The  pedestals  are  heavy  tension  rods  encased  in  sec- 
tions of  pipe  that  support  the  upper  head  when  there 

is  no  load  under  the  plunger.  The  pressure  cylinder 
has  an  inside  diameter  of  6  in.  Its  upper  head  is  held 
down  by  eight  i-in.  bolts,  which  also  pass  through  the 
upper  head  of  the  press.  A  coil  spring  in  the  cylinder 
and  around  the  plunger  serves  to  lift  the  latter  and 
return  the  liquid  to  its  reservoir  after  the  completion 
of  each  stroke. 

Pipe  Fittings  Made  of  Mild  Steel 

The  pressure  line  A  extends  from  the  press  cylinder 
to  the  pressure  booster  set  mounted  on  a  nearby  floor 
column.  Unusual  fitting  are  used  on  this  pipe  line; 
they  are  made  of  square  blocks  of  mild  steel,  drilled 

and  tapped  to  produce  fittings  capable  of  withstand- 
ing the  high  hydraulic  pressures  created  in  this  line. 

The  tank  B  serves  as  a  reservoir  for  the  hydraulic  fluid. 
The  suction  line  from  the  lower  pump  cylinder  may  be 
seen  extending  into  this  tank.  Like  the  booster  set 
previously  described,  this  one  was  built  over  from  a 
locomotive  air  pump,  and  uses  compressed  air  from  the 
shop  line  for  its  motive  power.     The  air  cylinder  is 
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FIG.    3. PRESS   USED   FOR    FORCING    BRAKE-LEVER 
BUSHINGS  AND  PINS 

bushed  down  to  about  2  in.  inside  diameter  so  that  the 
booster  builds  up  relatively  high  fluid  pressures. 

The  press  shown  in  Fig.  4  is  somewhat  similar  in 
construction  to  the  one  previously  described,  but  differs 
in  having  its  fluid-pressure  booster  pump  mounted  on 
a  portion  of  the  frame.  Therefore  it  is  practically  a 
self-contained  unit  and  can  be  transported,  as  required, 
to  different  parts  of  the  shop.  Only  two  pedestals  are 
provided  to  carry  the  weight  of  the  upper  head,  and 
they  again  are  tension  rods  inclosed  in  sleeves. 
A    cast-iron    plate    is    bolted    to    the    base    and    the 

upper  head  and  serves  as  a  frame  for  mounting 
the  pump  unit.  The  pressure  cylinder  is  of  the  type 
already  described  and  the  high  pressure  fittings  on 
the  fluid  line  are  similar  to  those  used  on  the  press 

shown  in  Fig.  3.  The  pump  cylinder  is  partially  sub- 
merged in  its  fluid  reservoir,  thus  insuring  greater  ease 

in  picking  up  its  suction. 

Hand-Operated  Forcing  Press 

The  press  shown  in  Fig.  5  is  used  for  forcing  out 
pins  and  for  similar  operations  requiring  the  exertion 
of  considerable  power.  The  press  has  a  double  gear 
reduction  that  greatly  multiplies  the  pressure  exerted 
on  the  hand  lever.  The  press  has  cast-iron  plates  for 
its  base  and  upper  head,  held  in  position  by  tension 

FIG.   4. SELF-CONTAINED  PRESS  CAPABLE  OF  BEING 
TRANSPORTED 

FIG.    5.      POVFERFUL   HAND-OPERATED  FORCING  PRESS 

bolts  and  spacing  sleeves  of  pipe.  The  operating  lever 
acts  through  a  ratchet  to  drive  the  shaft  of  the  first 
gear  reduction.  The  gear  reduction  is  located  at  A  and 
the  power  eomes  back  through  the  shaft  B  that  has 
bearing  supports  at  both  ends  and  carries  the  pinion 
for  driving  the  rack  cut  on  the  press  ram.  The  ram 
is  counterbalanced  by  the  weight  C  which  draws  the 
ram  up  after  each  stroke  by  means  of  the  cable  shown. 

This  outfit  is  very  convenient  for  general  shop  use — 
so  much  so  that  it  is  almost  constantly  in  service.  Work 
of  all  kinds  is  brought  to  it  and  the  consequence  is  that 
it  is  many  times  subjected  to  much  heavier  work  than  it 
is  intended  for  when  originally  built. 

As  might  have  been  expected,  the  results  of  constant 
overloading  have  on  several  occasions  been  the  breaking 
of  teeth  from  the  rack  pinion  used  in  operating  the  ram. 
The  original  pinion  and  some  of  the  replacements  were 
made  of  cast  iron. 

Profiting  by  the  breakages  referred  to,  a  pinion  is 
now  being  made  of  steel,  heat  treated,  and  which  it  is 

expected  will  stand  up  under  any  punishment  it  is  likely^ 
to  receive. 
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Converting  a  Milling  Machine  Into  a  Slotter 
By  R.  Grant 

We  had  more  slotter  work  to  do  than  our  slotter  would 
take  care  of.  so  it  was  decided  to  convert  a  Becker 
vertical  milling  machine  into  a  slotter.  The  result  is 
shown  in  Fig.  1. 

Briefly  it  involved  removing  the  vertical  spindle  and 
its  slide,  making  patterns  and  castings  for  the  slide 

rm Sr.f>TTKi:   MAI'K   FKO.M    A    NKIITHAI.   MILLING 
MACHINE 

yio THK  OVEK-HKAD  DKIVB 

A  and  ram  B,  making  a  new  rack  and  pinion  and  several 
levers.  Included  in  the  work,  was  making  the  over- 

head drive  shown  in  Fig.  2  the  parts  for  which  were 
taken  from  the  scrap  pile  and  assembled  on  a  cast-iron 

plate. The  casting  C  for  supporting  the  counterweight  chain 
also  came  from  scrap  and  required  but  little  work  to 
adapt  it.    The  cost  for  labor  was  about  $200. 

Depreciation  of  Machinery  and  Its 
Inventory  Values 
By  Martin  H.  Ball 

Believing  that  the  two  most  common  methods  of  es- 
tablishing inventory  values  by  charging  off  a  certain 

per  cent  of  the  original  cost  of  a  machine  tool  each  year, 
or  charging  off  a  certain  per  cent  of  its  value  on  the 

previous  year's  inventory  date,  are  the  two  extremes, 
has  led  to  the  working  out  of  the  accompanying  table  to 
show  a  more  nearly  accurate  value  of  machinery  during 
the  various  stages  of  its  life  for  establishing  inventory 
values.  To  use  the  table,  the  useful  life  of  the  machine 
must  be  determined  and  its  value  at  the  expiration  of 
this  period  established. 

Take  for  an  example  a  machine  that  cost  $950  de- 
livered at  the  factory,  plus  a  cost  of  $50  for  installation, 

making  a  total  cost  of  $1,000.  This  machine  is  con- 
sidered as  being  a  profitable  one  for  an  average  of  ten 

years  use.  At  the  expiration  of  that  time  it  not  being 
suitable  for  further  use  as  a  machine  tool,  it  has  only 
scrap  value  which  is  estimated  at  $125  minus  the  cost 
of  dismantling  and  carting  which  would  amount  to  $25, 
leaving  a  net  value  of  $100  to  be  deducted  from  the 
original  cost  of  $1,000  and  leaving  a  difference  of  $900 
to  be  spread  over  ten  years  of  serviceable  time. 

The  value  of  the  machine  at  the  end  of  its  ten  years 
service  of  $100  divided  by  its  original  cost  of  $1,000 
gives  10  per  cent,  which  will  be  its  percentage  value  of 
the  original  cost  at  its  time  of  removal  estimated  as  ten 
years  after  installation.  The  method  of  using  the  table 
is  as  follows: 

On  the  ten-year  horizontal  line  find  the  percent  fig- 
ures that  are  the  nearest  to  10  per  cent — in  this  case  it 

is  10.7  per  cent — this  determines  which  column  to  use 
for  all  subsequent  percentages. 
Now  if  we  wish  to  ascertain  the  value  of  the  machine 

at  the  expiration  of  the  first  year,  multiply  the  original 
cost  of  $1,000  by  85  per  cent  ===  $850,  the  percentage 
figure  is  found  in  the  column  on  the  line  of  the  first 
year;  or  its  value  after  five  years,  $1,000  X  38.9  per 
cent  =  $389,  etc.;  and  at  the  expiration  of  ten  years 
$1,000  X  10-7  per  cent  =  $107,  which  approximates  the 
desired  amount. 

It  would  seem  that  machine  tools  should  be  inventoried 
at  their  market  value  with  removal  charges  deducted, 

and  it  is  obvious  that  the  first  year's  use  of  a  machine 
tool  reduces  its  value  more  than  the  last  year's  service. 
If  a   percentage  of  discount   figured  on   the  previous 
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THE   EFFECTS  AT    DIFFERENT    RATES   OF   DEPRECIATION    FOR   TERMS   OF   YEARS  CALCULATED    IN   ARITHMETICAL  PROGRESSION, 
ADDING  O.i  PER  CENT  EACH  YEAR  FOR  THE  FIRST  COLUMN,  0.2  PER  CENT  FOR  THE 

SECOND,  0.3  PER  CENT  FOR  THE  THIRD.  ETC. 
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year's  value  of  the  tool  was  used  it  would  require  a 
37  per  cent  annual  discount  to  effect  the  desired  reduc- 

tion in  ten  years,  and  the  first  year's  use  would  lower 
the  tool's  value  $370  and  the  last  or  tenth  years'  service 
would  only  lower  its  value  $5.79.  The  other  method  of 
charging  off  10  per  cent  of  its  first  cost  each  year  gives 
$100  reduction  in  value  each  year  throughout  its  useful 
life;  whereas  the  method  of  using  the  accompanying 

table  reduces  this  tool's  value  $150  the  first  year  and 
$36  the  last  year,  which  to  the  writer's  mind  shows 
values  that  meet  average  conditions  very  much  closer 
than  either  of  the  other  methods  mentioned  and  answers 
the  purpose  very  well  for  all  except  very  unusual  cases. 

This  method  of  figuring  is  simplified  and  shortened 
by  reference  to  the  table  which  has  range  enough  for 
general  use. 

Milling  a  Multi-Threaded  Nut 
By  Richard  D.  Fo  : 

A  fixture  for  machining  a   multi-threaded   nut  was 
built  recently  by  the  Rogers   Una-Drive  Motor  Truck 
Corporation,  of  Sunnyvale,  Cal.     The  nut   (Fig.  1)    is 

used  in  a  self- 
locking  differen- 

tial and  has  cut 

on  its  inner  sur- 
face five-threads 

of  five  -  eighths 
pitch.  The 
threads  had  for- 

merly been  cut 
on  an  engine 
lathe  but  the 
slowness  of  the 

operation  made 
the  cost  prohibi- 

tive. Due  to  the 
small  inside  diameter  and  the  length  of  the  thread, 
it  was  inadvisable,  if  not  impossible,  to  cut  the 
threads  with  an  ordinary  milling  machine  attachment, 
and  the  layout  shown  in  Fig.  2,  in  which  a  milling  fix- 

ture is  used  in  conjunction  with  a  small  lathe,  was  built 
for  the  job.  The  fixture  which  was  bolted  to  the  tool- 
block  of  the  lathe,  carried  an  end  mill  driven  through  a 
pair  of  bevel  gears  from  a  pulley  at  the  end. 

The  whole  of  the  moving  parts,  with  the  exception 
of  the  cutter  and  the  driving  pulley  were  enclosed  in  the 
fixture  body.  The  bevel  gears  and  the  cutter  arbor 
(which  was  mounted  in  taper  bearings  to  insure  rig- 

idity) ran  in  a  bath  of  oil. 
A  close-up  in  Fig.  3  shows  the  method  of  supporting 

the  work,  one  end  being  held  by  an  index  plate  and  the 
other  end  in  a  special  steadyrest.  This  view  also  shows 
the   milling   cutter   projecting   from   the   fixture    body. 

FIG.  1.  THE  MULTIPLE- 
THREADED  NUT 

\ M ̂ 

FIG.  2.  THE  FIXTURE  MOUNTED  ON  THE  LATHE 

FIG.  3.  HOW  THE  WORK  WAS  HELD 

FIG.  4.  ARRANGEMENT  FOR  DRIVE  AND  FEED 
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Tig.  4  shows  the  drive.  A  worm  gear  was  pressed  on 

one  of  the  steps  of  the  cone  pulley,  the  worm  being 
driven  from  a  line  shaft  by  the  large  pulley.  The  worm 

was  BBOunted  on  an  eccentric  which  permitted  its  dis- 

•iigaten>«nt  for  ""P'd  return  after  a  cut  had  been  taken. 

The  ordinar)-  feed  gears  were  dispensed  with  and  three 

geara  as  shown  drove  a  special  lead  screw  mounted  on 
the  back  of  the  lathe. 

Although  this  arrangement  might  seem  at  first  sight 

to  be  unduly  delicate  and  apt  to  suffer  from  vibration 

and  tool  chatter,  it  did  not  prove  so  in  practice  but  was 

satisfactorj-  in  every  way.  The  small  cutters  held  up 

surprisingly  well,  it  being  possible  to  finish  a  thread 

in  one  roughing  and  one  finish  cut.  the  resulting  threads 

being  fully  equal  in  finish  and  accuracy  to  those  cut  by 
the  usual  methods.  In  addition  to  cutting  the  part 

shown,  the  fixture  was  subsequently  used  for  cutting 

a  quadruple  thread  worm  with  equal  success. 

An  Adjustable  Wheel-Guard 
By  Milton  Wright 

The  cast-iron  wheel  guard  furnished  with  the  aver^ 
age  tool  grinding  stand  is  designed  to  cover  a  maximum 

size  wheel  and,  when  wheels  are  new,   is  not  objec- 

These  three  adjustments,  instantly  made  with  no 
other  tools  than  the  fingers,  permit  the  lip  of  the  hood 

to  lie  always  close  to  the  peripher>',  and  the  side  always 
close  to  the  outer  face  of  the  wheel;  thus  it  is  not 
at  any  time  in  the  way  of  the  operator. 

The  fact  that  these  guards  have  been  in  service  for 

several  years  without  ever  being  "lost"  shows  that  the 
average  man  does  not  take  minor  chances  when  it  is 
convenient  for  him  to  do  otherwise.  If  we  would 

change  our  shop  slogan  from  "safety  first,"  to  "make 
safety  convenient,"  is  might  not  require  the  exercise 
of  so  much  executive  authority  to  keep  men  from  being 
injured. 

Self-Locking  Leaf  Latch 
By  Gene  Phelps 

The  ordinary  method  of  locking  the  leaf  on  a  jig  or 
fixture  is  by  a  screw,  tightened  by  hand  after  the  leaf 
is  brought  into  a  closed  position.  The  illustration  shows 
a  self-locking  device  which  is  of  simple  construction  and 
has  been  used  very  satisfactorily.  At  A  is  shown  the 
body  of  the  jig  and  on  the  leaf  B  is  fastened  a  latch 
plate  C.  The  plate  D  is  located  on  the  body  of  the  jig  as 
shown  and  acts  as  a  guide  for  the  latch  E,  which  is 
forced  into  the  groove  F  by  means  of  a  flat  spring  G.  In 
operation  the  leaf  is  brought  down  until  the  corner  of 
the  latch  plate  C  strikes  the  latch,  forcing  it  back. 
When  the  leaf  is  all  the  way  down,  the  latch  snaps  into 

the  groove  as  shown.  In  raising  the  leaf,  thumb  pres- 
sure is  applied  on  the  pin  H  which  has  a  tapered  flat 

machined  on  it  at  K  that  forces  the  latch  E  out  of  the 
groove,  thus  allowing  the  leaf  to  be  raised.  The  amount 
of  movement  of  the  pin  H  is  controlled  by  the  pin  L 
which  fits  in  the  slot  M.  The  spring  at  N  keeps  the  pin 
in  the  upward  position.  The  section  shown  at  P  is 
taken  through  the  center  line  of  the  pin  and  shows  the 
general  construction. 

AN  ADJUSTABLE  WHEEL  GUARD 

tionable  to  the  toolmaker;  but  as  it  is  swung  from 
the  same  center  as  the  wheel,  it  follows  that  when  the 
wheel  is  reduced  in  diameter  a  couple  of  inches  by 
wear  and  frequent  redressings,  the  hood  will  stick  out 
in  front  and  will  be  an  unmitigated  nuisance.  Under 

such  conditions  the  hood  is  quite  likely  to  become  "lost" 
and  the  operator  will  again  be  subjected  to  the  hazard 
of  flying  particles  of  abrasive  and  to  possible  serious 
injury  by  the  breakage  of  an  unguarded  wheel. 

The  guard  on  the  stand  shown  in  the  accompanying 
illuBtration  was  designed  to  meet  the  objection  by  doing 
away  with  the  overhanging  lip.  The  hood  A  is  built 
up  of  heavy  sheet  metal  by  the  autogenous  welding 
process  and  in  consequence  is  not  so  bulky  as  a  cast- 
iron  hood  of  equal  strength  would  be.  It  is  also  ar- 

ranged to  swivel  about  a  fulcrum  near  to  its  lower  and 
rear  comer,  being  held  in  any  position  by  means  of  a 
clamping  bolt  working  in  the  circular  slot  in  the  sector 
B  and  provided  with  a  substantial  wingnut. 

Part  C  is  a  right-angled  piece  attached  to  the  base 
of  the  stand  and  adjustable  in  a  direction  parallel  to 
the  center  line  of  the  wheel  arbor.  The  sector  B  is  held 

to  part  C  by  a  clamping  bolt  and  wingnut  and  is 
adjustable  to  and  from  the  arbor. 
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EDITORIALS 

National  Thrift  Week 

WITH  the  anniversary  of  the  birth  of  the  father 
of  thrift  in  America,  Benjamin  Franklin,  the 

National  Thrift  Week  inaugurated  by  the  International 
Y.  M.  C.  A.  is  with  us  again.  For  those  whose  memory 
for  dates  is  unreliable,  we  offer  the  reminder  that 
Poor  Richard  was  born  on  the  seventeenth  of  January. 

One  of  the  four  big  aims  of  this  year's  thrift  week 
program  is  to  enlist  popular  support  for  a  national 

celebration  of  Franklin's  birthday  each  year.  It  is 
not  the  intention  to  have  the  anniversary  declared  a 
national  holiday,  for  that  would  hardly  harmonize 
with  the  principles  of  thrift  which  it  is  intended  to 
encourage.  A  program  can  be  worked  out  later,  per- 

haps by  each  comm_unity;  the  main  thing  now  is  to  get 
the  idea  accepted. 

A  second  feature  of  the  plan  is  a  concerted  drive 
for  the  introduction  in  half  a  million  families  of  a 
household  budget  system.  It  is  common  knowledge 
that  only  a  small  percentage  of  businesses  know  their 
costs  of  production  and  distribution  and  it  is  equally 
true  that  the  average  family  is  even  more  ignorant. 
Here,  then,  is  a  fertile  field  for  sane  thrift  propaganda. 
Not  only  will  the  family  be  the  gainer  but  the  com- 

munity at  large,  as  well.  To  indicate  the  trend  of 
thought  in  this  direction  we  have  only  to  quote  a 
far-sighted  banker  who  prophesies  that  within  five 
years  it  will  not  be  the  assets  of  a  business  which  the 

banker  will  scrutinize,  but  the  ability  of  the  organiza- 
tion as  indicated  by  its  methods. 

What  seems  to  us  to  be  the  most  immediately  pro- 

ductive factor  in  the  campaign  is  the  slogan  "Spend 
time  and  money  wisely."  This  slogan  is  put  f  orwar ' 
to  correct  the  common  misapprehension  which  regard  - 
thrift  as  miserliness.  Real  thrift  consists  of  spending 
nothing  unnecessarily,  in  other  words,  getting  the 
most  for  your  money  and  time.  Sane  spending  will 
start  the  wheels  of  industry  to  turning  and  aid  ma- 

terially the  return  of  better  times. 
The  fourth  point  is  to  enlist  100  cities  to  carry  out 

the  plan  of  co-operation  between  schools  and  banks 
in  explaining  to  school  children  the  function  and 
operation  of  banks.  This  plan  was  successfully  used 
in  Detroit  last  year  and  has  been  adopted  by  the  great 
mutual  savings  banks  of  New  York. 

The  Y.  M.  C.  A.  is  doing  a  great  public  service  in  its 
thrift  week  propaganda  and  deserves  general  support. 
Its  ten  point  financial  creed  is  sound  and  well-bal- 

anced and  should  be  posted  in  every  office  and  home. 
We  printed  it  last  year  and  we  print  it  again  here: 

1.  Work  and  Earn 
2.  Record  All  Expenditures 
3.  Make  a  Budget 
4.  Have  a  Bank  Account 
5.  Carry  Life  Insurance 
6.  Own  your  Home 
7.  Make  Your  Will 
8.  Pay  Your  Bills  Promptly 
9.  Invest  in  Safe  Securities 

10.     Share  With  Others. 

Saving  Money  by  Buying  Books 

Is  THERE  anything  new  under  the  sun?  An  ancient 
saw  tells  us  that  there  isn't  and  sometimes  we  are  in- 

clined to  believe  it.  The  hard-working  editor  who 
passes  on  the  practical  letters  which  form  so  useful  a 
section  of  the  American  Machinist  is  entirely  con- 

vinced of  it. 

Certain  "kinks"  are  sure  to  be  reinvented  by  every 
apprentice  as  he  reaches  a  given  stage  in  his  training. 
He  is  perfectly  sincere  in  believing  that  his  discovery  is 
original  with  himself.  And  so  it  is  as  far  as  he  is 
concerned.  Unfortunately,  generations  of  machinists 
before  him  have  made  use  of  the  same  short  cut  and 
he  could  have  saved  himself  the  pains  of  giving  birth 
to  an  idea  by  reading  a  technical  book. 

This  is  a  homely  example  but  the  principle  applies 
equally  to  other  cases.  Any  number  of  parallel  research 
investigations  have  been  and  are  in  progress  which  need 
never  have  been  undertaken  had  those  responsible  con- 

sulted the  leading  technical  literature  on  the  subject. 
If  the  art  of  printing  is  largely  responsible  for  the 

development  of  modern  civilization  then  by  the  same 
token  our  present  industrial  achievements  depend  in 
some  measure  on  our  technical  books.  A  well-stocked 
library  of  such  books  easily  pays  for  itself  in  time 
saved  and  may  be  the  means  of  saving  large  sums  of 
money  that  would  otherwise  be  wasted  in  needless 
duplication  of  effort. 

Local  Interest  in  Aviation  Needed 

THE  growth  of  commercial  air  travel  in  this  country, 
even  though  small  as  compared  with  that  of  the 

European  air  lines,  is  nevertheless  encouraging.  If 
we  consider  that  practically  all  of  the  European  lines 
depend  upon  subsidies  for  their  existence,  while  ours 
have  been  developed  without  it,  we  have  even  more 
reason  to  be  proud  of  our  pioneers  in  this  line.  When 
it  comes  to  actual  miles  traveled  and  the  regularity 

and  reliability  of  service,  the  United  States  Air  Mail 
is  acknowledged  as  the  model  for  the  whole  world. 

Air  travel  has  become  very  safe  indeed,  as  statistics 
will  show.  It  will  be  safer  as  new  landing  fields  are 

provided  for  emergency  landings  in  cross-country  fly- 
ing. And  here  is  where  every  live  community  can  do 

its  part  in  promoting  commercial  aviation.  A  standard 
landing  field  of  suitable  grade  can  be  provided  and 
properly  marked  and  will  do  much  to  put  any  town  on 
the  map  so  far  as  aviation  is  concerned.  In  most  places 
the  best  local  garage  can  furnish  supplies  and  assistance 
when  required,  and  this  will  tend  to  raise  the  character 
of  the  garage  as  well. 

The  passage  of  the  bill  now  before  Congress  for  con- 
trolling air  navigation  will  be  a  step  in  the  right  direc- 

tion. But  more  than  all  we  need  an  awakening  of  the 
spirit  of  aviation  in  every  locality.  This  coupled  with 
a  will  to  do  as  much  as  possible,  will  soon  result  in 
landing  fields,  and  then  will  follow  the  development  of 
airplane  routes,  and  the  regular  air  service  so  very  much 
needed  in  this  country. 
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Shop  Equipment  News 
Beamen  &  Smith  Manufacturing  Planer- 

T}-pe  Milling  Machines 
A  lars«  vertical  double-spindle  milling  machine  for 

manufacturing  purposes  has  recently  been  completed  by 
the  Beaman  &  Smith  Co..  Providence,  R.  I.    The  machine 

BBAMAX   a   SMITH   VERTICAL.   DOUBLE-SPINDLE 
MAXUFACrrRING    .MILLING    MACHINE 

is  of  the  planer  type  with  a  fixed  crossrail,  upon  which 
are  mounted  two  independent  heads  that  may  be  used 
separately  or  simultaneously,  each  having  power  feed. 

The  width  between  the  housings  is  64  in.  The  table  is 
60  X  96  in,  in  size  with  a  traverse  equal  to  its  length, 
and  is  supported  upon  four  bearing  surfaces,  to  be  seen 
in  the  accompanying  illustration.  The  spindles  have 
a  vertical  movement  of  12  in.  Power  feed  varying  from 
1  to  8  in.  per  minute  is  available  for  all  movements,  the 
variation  being  effected  through  the  medium  of  a  gear 
box.  The  drive  to  the  spindles  is  through  steel  worms 
on  the  transverse  shaft,  meshing  with  bronze  worm- 
wheels  on  the  upper  end  of  each  spindle. 

In  addition  to  the  feed  movements,  there  is  a  quick 
traverse  for  each  movement,  the  speed  of  this  traverse 
being  constant  and  entirely  independent  of  the  feed. 
Three  conveniently  placed  levers  upon  the  operating  side 
of  the  machine  control  all  movements,  thus  enabling  the 
operator  to  bring  any  portion  of  the  work  under  its 
respective  cutter,  lower  the  cutter  to  the  work,  and 
throw  in  the  feed,  all  without  moving  from  his  position. 
A  handwheel  on  each  head  provides  an  additional  quick 
vertical  movement  of  the  spindles  when  setting  up. 

The  spindles  run  in  long  bronze  bearings  that  give 
rigidity  and  provide  means  of  compensating  for  wear. 
The  weight  of  the  spindle  is  borne  by  an  adjustable  ball 
bearing  that  at  all  times  holds  the  working  thrust  sur- 

iaoM  in  contact  and  prevents  the  spindle  from  "jump- 
lag"  M  the  cutter  enters  or  leaves  the  work.  Inserted- 
tooth  cutters  10  in.  in  diameter  are  used.  The  weight 
of  the  machine  is  approximately  50,000  lb.,  and  it  covers 
a  <loor  space  of  1 1  x  16  feet. 

A  manufacturing  milling  machine,  intended  especially 
for  spot  milling  long  castings  upon  which  the  surface 
to  be  machined  is  all  in  one  plane  but  is  not  continuous, 
has  recently  been  built  by  the  Beaman  &  Smith  Co. 
This  machine,  also,  is  of  the  planer  type  and  carries 
two  heads. 

The  table  of  the  machine  is  24  in.  wide  by  14  ft.  long, 
and  has  a  power  feed  covering  the  full  length  of  travel. 
The  crossrail  is  fixed  and  the  two  spindles  mounted 
thereon  have  a  vertical  adjustment  of  6  in.,  but  are  not 

provided  with  power  movement.  The  machine  is  dis- 
tinctly a  single-purpose  tool,  and  its  dimensions  and 

capacities  are  designed  in  each  case  for  the  work  it  i» 
to  do. 

The  special  feature  of  the  machine  is  the  "jump,"  or 
intermittent,  feed,  that  is  controlled  by  a  series  of 

adjustable  cam  dogs,  shown  in  the  accompanying  illus- 
tration on  the  edge  of  the  table,  corresponding  in  posi- 

tion to  the  reverse  dogs  of  a  planer.  These  cams  may 
be  set  to  cause  the  table  to  feed  slowly  for  any  definite 
distance  while  a  cutter  is  at  work ;  and  then,  when  that 
surface  is  finished,  to  move  rapidly  on  to  the  next  space 
to  be  machined.  The  change  from  slow  to  fast  move- 

ment, and  vice-versa,  may  be  made  by  each  pair  of  cams 
along  the  edge  of  the  table. 

The  cutter  spindles  run  in  bronze  bearings  that  are 
adjustable  to  compensate  for  wear.  The  weight  of  each 
spindle  is  borne  by  a  ball-thrust  bearing  that  prevents 
any  downward  movement  of  the  cutter  as  it  passes  out  of 
a  cut.  The  spindles  are  positively  driven  through  helical 

gearing.    Taper-.shanked  cutters  are  used.     A  draw-bolt 

BEAMAN  &  SMITH  PLANER-TYPE  MILLING  MACHI.N'E 

passing  through  the  hollow  spindle  holds  the  cutter  to 
its  seat,  and  a  driving  wing  relieves  the  shank  of  any 
torsional  strain. 

A  gear  box  provides  a  convenient  means  of  changing 
the  rate  of  feed,  and  a  pair  of  three-step  cones  and  belt 
permit  the  rate  of  quick  traverse  between  cuts  to  be 
varied  to  meet  the  requirements  of  the  work.  The 

machine  is  built  upon  the  unit  plan,  and  can  be  fur- 
nished with  its  principal  dimensions  to  suit  any  piece 

that  is  to  be  machined  in  quantities. 
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G.  W.  &  E.  Automatic  Cutting  Machine 
The  General  Welding  &  Equipment  Co.,  74  Brookline 

Ave.,  Boston,  Mass.,  has  recently  placed  on  the  market 

the  "Gewe"  automatic  cutting  machine  shown  in  the 
accompanying  illustration.  The  machine  is  intended  for 
the  cutting  of  metal  parts,  such  as  dies,  cams,  crank- 

shafts and  drop  forge  tools  directly  from  the  steel 
plate,  being  especially  adapted  to  large  production.    The 

P, 
"GEWE"  AUTOMATIC  CUTTING  MACHINE 

machine  consists  of  two  carriages,  one  mounted  on  the 
other,  so  that  it  is  possible  to  reach  any  point  of  the 
work.  The  upper  carriage  supports  on  one  side  a  cutting 
torch  of  the  usual  oxygen-acetylene  type  and  is  mounted 
in  an  adjuster  for  obtaining  the  proper  position.  On 
the  opposite  side,  the  carriage  supports  the  driving  and 
the  tracing  system.  There  are  no  intermediate  link- 

ages between  the  tracing  and  the  cfltting  systems,  so 
that  any  movement  on  the  pattern ,  is  transmitted 
directly  to  the  torch  cutting  the  plate. 

On  top  of  the  carriage  is  an  electric  motor  trans- 
mitting its  power  through  a  friction  wheel  running  on  a 

disk  on  the  shaft  carrying  the  tracer  roller.  A  template 
made  of  fiber  and  having  the  outline  grooved  in  it  that 
it  is  desired  to  cut  in  the  work,  must  be  used.  The 
tracing  roller  follows  in  this  growve.  The  driving  shaft 
carries  a  collar  loaded  by  spring  pressure  and  having 
a  knurled  conical  end  at  the  bottom.  This  knurling 
rests  on  the  edge  of  the  groove  in  the  template  and 
obtains  the  traction  necessary  for  driving  the  apparatus. 
When  the  driving  shaft  is  rotated,  the  driving  member 

runs  along  one  inclined  face  of  the  groove  in  the  tem- 
plate, and  presses  the  tracing  roller  against  the  other 

side  of  the  groove.  In  this  way,  constant  engagement 
of  the  driving  member  and  of  the  tracing  roller  is  in- 

sured, giving  uniform  speed  and  smooth  motion. 
The  speed  can  be  regulated  either  electrically  by  a 

rheostat  or  mechanically  by  changing  the  position  of 
the  friction  wheel  on  the  disk.  Any  possible  variation  in 
height  of  the  driving  members  due  to  unevenness  of 
the  templates  is  not  transmitted  to  the  torch,  due  to 
the  construction  of  the  members  on  the  driving  shaft. 

Movement  to  any  part  of  the  horizontal  plane  is  obtained 
without  jumping,  jerking  or  stopping  at  the  comers, 
a  feature  which  enables  the  obtaining  of  a  very  smooth 
cut  on  the  work. 

The  templates  used  are  made  of  a  soft  material  such 
as  fiber.  They  can  be  cut  by  means  of  a  special  milling 
tool,  driven  if  desired  by  an  ordinary  drilling  machine. 
The  templates  are  stated  to  be  very  quickly  prepared, 
and  to  serve  for  the  cutting  of  hundreds  of  metal  plates. 
The  torch  may  be  operated  on  either  oxygen  and  hydro- 

gen, or  on  oxygen  and  acetylene.  The  speed  of  cutting 
varies  from  18  in.  per  min.  for  J-in.  stock  to  7  in.  per 
min.  for  stock  4  in.  in  thickness.  The  machine  is  made 
in  two  sizes,  one  having  a  capacity  for  work  12  x  12  in. 
in  size,  and  the  other  for  work  24  x  24  in.  The  latter 
machine  is  illustrated  herewith. 

Abbott  Burnishing  Machine 
The  burnishing  machine  shown  in  the  accompanying- 

illustration  has  just  been  placed  on  the  market  by  the 
Abbott  Ball  Co.,  Hartford,  Conn.  The  chief  feature  of 
the  machine  is  that  the  articles  to  be  finished  are  not 
put  into  the  barrel  loosely  and  allowed  to  tumble  in  the 
mixture  of  balls,  soap  and  water.  The  work  is  held 
stationary  on  the  inside  of  the  barrel  body  and  as  the 
barrel  rotates,  the  parts  are  carried  through  the  clean- 

ing mixture.  In  this  way,  large  parts  can  be  finished 
without  danger  of  injury  due  to  the  striking  of  one 
piece  against  another. 

The  periphery  of  the  barrel  has  eight  sides,  each  one 
having  a  hand  hole  provided  with  a  hinged  cover.  The 
edges  of  the  openings  are  beveled,  so  that  the  inside 
cover  plates  fit  them  tightly.  There  are  two  springs  on 
the  back  of  each  plate  against  which  the  hinged  cover 

ABBOTT   BURNISHING   MACHINE 

presses.  The  hinged  cover  has  packing  around  the 
edges,  so  that  when  the  clamping  bar  is  in  place  on 

top  of  it  the  opening  may  be  made  water-tight. 
Fixtures  for  holding  the  work  are  fastened  to  the 

inside  of  the  cover  plate.  Since  the  machine  is  intended 
for  handling  work  in  large  quantities,  several  sets  of 
cover  plates  and  work-holding  fixtures  are  usually  pro- 



lie AMERICAN     MACHINIST Vol.  56,  No.  S 

Tided  for  each  machine,  so  that  while  unloadinsr  one 
set  of  fixtures  and  putting  fresh  work  into  there,  the 
machine  may  be  operating  with  another  set  in  place. 
^Vhen  the  work  is  finished,  instead  of  dumping  all  of 
the  balls  from  the  barrel,  it  is  merely  necessary  to  re- 

move the  cover  that  is  at  the  top  of  the  barrel,  take 
out  the  fixture  and  replace  it  with  a  fresh  one.  By 
brinyinf  the  next  hole  to  the  top.  the  operation  can  be 
repeated  until  a  new  batch  of  work  has  been  put  in 
«Twy  hole. 

When  handling  work  that  is  to  be  plated,  it  is  said 
that  three  sets  of  fixtures  should  be  used,  so  that  when 
the  work  comes  out  of  the  barrel  it  may  be  left  in  place 
on  the  fixtures,  put  through  the  plating  operation,  and 
then  brought  back  to  the  burnishing  barrels  for  the 
final  finishing. 
When  it  is  desired  to  clean  out  the  interior  of  the 

barrel  without  removing  the  balls,  a  straining  cover 

ma>'  be  placed  over  one  of  the  holes,  the  barrel  filled  with 
water,  and  the  dirt  washed  out  by  running  the  machine. 

Dover  Fly-Cutter  Holder  for  Milling  Machine 
The  fly-cutter  holder  shown  in  the  accompanying  illus- 

tration is  intended  for  toolroom  use  in  making  the  mani- 
fold form  cutters  that  are  required  as  part  of  the  equip- 

ment of  screw  machines,  or  in  the  making  of  certain 
forms  of  small  dies.  It  is  made  by  the  George  W.  Dover 
Co.,  Inc..  Providence,  R.  1.,  and  is  designed  to  fit  over 
the  spindle  nose  of  a  milling  machine  and  clamp  to  the 
Jace  of  the  column. 

The  inner  end  of  the  arbor  is  tapered  to  fit  the  spindle 
hole  of  the  machine  to  which  the  device  is  to  be  adapted, 
and  has  a  bearing  in  a  bronze  sleeve  housed  in  the  frame 

of  the  device.  The  yoke  to  take  the  fly-cutter  has  a  large 
round  hole,  to  which  is  fitted  a  round  bushing  with  an 
•open  slot  machined  to  fit  the  shank  of  the  cutter. 

As  it  is  customary  in  this  class  of  work  to  take  the 
final  cut  of  0.001  or  0.002  in.  with  the  cutter  stationary 
and  acting  as  a  planing  tool,  the  device  is  so  arranged 
that  by  releasing  the  taper  shank  and  tightening  the 
large  hexagon  nut,  the  arbor  may  be  held  stationary 
with  the  cutter  in  any  desired  position.  The  casting 
which  carries  the  bearing  sleeve  can  be  swiveled  to  an 
angle  of  20  deg.  either  way,  and  is  graduated  to  facili- 

tate the  angular  setting  when  planing  such  work  as 
master  tools.  When  so  used,  the  regular  power  feed 
of  the  milling-machine  table  is  available. 

1^ 

Geier  No.  2P  "Production" 
Straightening  Press 

In  the  accompanying  illustration  is  shown  a  straight- 
ening press  recently  put  on  the  market  by  the  P.  A. 

Geier  Co.,  Cleveland,  Ohio.  The  press  is  particularly 
adapted  to  production  work  on  parts  such  as  crank- 

shafts. It  is  supported  on  three  legs,  the  top  of  the  bed 
being  30  in.  above  the  floor.  The  press  is  of  the  s«rew 
type,  both  a  lever  and  a  graduated  handwheel  being 
provided  for  applying  the  driving  force.  By  turning  the 
handwheel  through  /-r  revolution,  a  downward  movement 
of  0.010  in.  is  obtained  on  the  screw.  The  throat  depth 
is  4  in.,  and  the  thrust  block  of  the  screw  has  a  range  of 
from  2  to  8  in.  distance  from  the  table. 

The  work  is  straightened  without  removing  it  from 
the  centers.  At  the  front  of  the  machine  is  a  shaft 
carrying  the  center  points  and  fitted  to  a  head  having 
roller  bearing.  This  shaft  can  be  freely  moved  either  to 
the  right  or  to  the  left,  so  as  to  bring  the  work  in  the 
proper  position.  The  head  carrying  the  shaft  is  pivoted 
to  the  body  of  the  press,  and  is  normally  held  in  a 
horizontal  position  by  means  of  a  vertical  shaft  having 
a  compression  spring  on  each  side  of  it.  A  vertical 
movement  is  also  provided,  the  head  being  supported  by 
means  of  a  spring  enclosed  in  the  rear  leg  and  connected 
to  the  head  by  means  of  a  cable.     An  adjustable  stop 

DOVER  FLT-CUTTEK  HOLDER 

GEIER  NO.   2P  STRAIGHTENING   PRESS 

screw  is  provided  so  that  the  position  of  the  work  can  be 
properly  adjusted. 

The  press  is  equipped  with  a  dial  indicator  having  a 
stroke  of  i  in.  It  is  thus  possible  to  very  easily  read 
the  eccentricity  of  the  work.  The  maximum  distance 
obtainable  between  the  center  points  is  40  in.  For  the 
handling  of  longer  work,  the  rollers  mounted  above  the 
center  points  are  u.sed,  it  thus  being  possible  to  hold 
a  shaft  3  ft.  long  by  2i  in.  in  diameter.  Two  pairs  of 
thrust  blocks  are  furnished,  one  for  use  when  the  work 
is  on  centers  and  one  when  it  is  used  on  the  rollers. 
The  blocks  can  be  adjusted  along  the  bed,  which  is  26 
in.  in  length.  The  floor  space  is  22i  x  82  in.,  the  maxi- 

mum height  from  the  floor  to  the  handwheel  is  5&i  in., 
while  the  net  weight  is  500  lb. 
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Mercury  Type-K  Tractor 
The  Mercury  Manufacturing  Co.,  4118  South  Halsted 

St.,  Chicago,  111.,  ha.s  recently  placed  on  the  market  the 
small  industrial  tractor  .shown  in  the  accompanying 
illustration.  The  machine,  designated  as  the  type  K,  is 
intended  particularly  for  light  work  in  clo.se  quarters. 
Being  only  29  in.  in  width,  it  can  be  operated  through 

dooi-ways  of  the  ordinary  size.  Its  over-all  height  is 
48  in.,  and  its  over-all  length  56  in. 
The  position  of  the  operator  is  at  the  rear  of  the 

tractor,  the  seat  being  placed  at  one  side.  In  this  way, 
it  is  possible  for  the  operator  to  drive  with  equal  facil- 

MERCVRY  TYPE-K  TKACTOK 

ity  in  either  direction.  The  operator  may  uncouple  the 
trailers  without  leaving  his  .seat.  Becau.se  the  wheel 
ba.se  is  only  30i  in.,  the  tread  231  in.  and  the  outside 
turning  radius  only  57  in.,  the  tractor  may  be  used 
in  crowded  and  narrow  aisles,  the  trailers  being 
arranged,  of  course,  to  follow  in  its  tracks. 

The  frame  is  a  semi-.steel  casting,  the  hood  being 
sheet  steel  reinforced  by  angles  and  riveted  to  the 
frame.  The  machine  carries  21  Edison  cells  or  12  cells 

of  the  standard  lead-plate  type.  A  General  Electric 
motor  operating  on  24  volts  and  50  amperes  at  1,500 
r.p.m.  is  u.sed,  the  drive  being  through  worm  gearing 
to  the  rear  axle.  The  drum-type  controller  gives  three 
speeds  forward  and  one  reverse.  The  brake  is  of  the 

contracting-drum  type  and  operated  by  a  foot  pedal. 
The  machine  has  a  normal  draw-bar  pull  of  400  lb., 
with  a  maximum  of  650  lb.  The  speed  when  running 
light  is  about  6  miles  per  hour. 

Dover  Milling  Attachment  for  Lathe 
A  device  intended  to  be  bolted  to  the  toolblock  of  an 

18-in.  engine  lathe  for  the  purpose  of  doing  such  small 
milling  work  as  the  fluting  of  taps  and  reamers  and  cut- 

ting teeth  in  small  cutters,  has  recently  been  placed  on 
the  market  by  the  George  W.  Dover  Co..  Inc.,  Provi- 

dence, R.  I.  As  shown  at  the  left  side  of  the  accompany- 
ing illustration,  the  device  is  supported  in  a  vertical 

position  with  the  dividing  head  below  the  line  of  the 
lathe  centers,  and  is  used  in  connection  with  suitable 

cuttei-s  held  upon  an  arbor  between  the  lathe  centers. 
The  dividing  head  is  mounted  on  a  swiveling  plate 

that  can  be  set  to  any  angle  up  to  20  deg.  on  either  side 
of  tho  vertical  position,  the  edge  of  the  plate  being 
graduated  to  facilitate  setting.    The  dividing  head  may 

DOVER  MILLING  ATTACHMENT  FOR  LATHE 

be  removed  by  the  withdrawal  of  twa  bolts,  and  the 
small  vise  seen  in  position  at  the  right  of  the  accompany- 

ing illustration,  substituted.  The  spindle  of  the  dividing 
head  has  a  taper  hole  to  receive  the  shank  of  a  chuck  or 
other  holding  device.  A  set  of  index  plates  cut  to  give 
all  the  most  commonly  used  divisions  is  keyed  to  the 
lower  end  of  the  spindle,  and  these  plates  may  be  changed 
for  others  by  removing  the  knurled  binding  screw. 

A  bolt,  the  head  of  which  may  be  seen  through  the 
hole  in  the  shell  in  the  view  at  the  left,  serves  to  lock 
the  .spindle  rigidly  in  any  position  irrespective  of  the 
index  pin.  The  spindle  terminates  at  the  upper  end  in 
a  flat  plate  that  effectively  covers  the  bearings  and  ex- 

cludes oil  and  chips.  For  the  class  of  work  to  which 
the  device  is  adapted  an  outboard  center  is  rarely  needed, 
but  provision  is  made  for  attaching  a  V-block  in  any 
angular  position  for  the  purpose  of  supporting  slender 
work  against  the  pressure  of  the  cut,  as  in  the  central 
view. 

The  elevating  screw  is  of  fine  pitch  and,  in  conjunc- 
tion with  the  graduated  collar,  may  be  depended  upon 

for  vertical  adjustments  to  0.001  in.  The  slide  may  be 
clamped  in  any  position,  and  the  limit  nuts  upon  the 
threaded  bar  on  the  right  enable  the  operator  to  back 
the  work  away  from  the  cut  for  inspection  and  to  re- 

turn it  to  the  cutting  position  with  certainty.  The  nuts 
also  serve  as  stops  when  cutting  to  depth.  The  device 
is  not  intended  as  a  substitute  for  a  milling  machine, 
but  is  for  use  in  shops  where  the  range  of  milling  work 
is  limited  and  where  no  small  machine  for  doing  this 
class  of  work  is  available. 

Wright  Triple-Hook  Hoist 
The  Wright  Manufacturing  Co.,  Lisbon,  Ohio,  has 

recently  placed  on  the  market  the  triple-hook  hoist 
sho-wn  in  the  accompanying  illustration.  The  three 
hooks  are  operated  simultaneously  by  means  of  one  hand 
chain,  being  intended  for  the  lifting  and  conveying  of 
flexible  materials  such  as  bundles  of  long  wires,  metal 
bars,  tubes  and  sheet  metal,  the  three-point  suspension 
preventing  undue  sagging. 

The  three  lifting  hooks  are  connected  by  lengths  of 
pipe,  and  are  ordinarily  placed  5  ft.  apart,  although 
this  distance  may  be  varied  to  suit  the  requirements. 
The  hoist  shown  has  a  capacity  of  1  ton,  although  it 
can  be  furnished  in  larger  sizes.  The  hoist  is  ordinarily 
suspended  from  three  i-ton  plain  trolleys  running  on  an 
overhead  I-beam.  The  high  speed  feature  of  the  hoist 
enables  the  speedy  lifting  of  the  load. 

The  hoist  is  submitted  at  the  factory  to  an  overload 
50  per  cent  in  excess  of  its  rated  capacity,  so  as  to 
insure  sufficient  strength.     The  main  drive  shafts  and 
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pinions  are  made  of  nickel-steel   forcings,   the   load- 
t  chain  wheels  of  electric-furnace  steel  castings,  and  the 
housings  of  malleable  iron.    The  construction  is  stated 
to  give  great  durability  and  strength. 

U.  S.  Electrical  Tool  Co.  •'Buzz"  Drill 
The  United  States  Electrical  Tool  Co.,  Cincinnati,  Ohio, 

has  recently  placed  on  the  market  the  portable  electric 
drill  shown  in  the  accompanying  illustration.  The  ma- 

chine is  known  as  the  Buzz  drill,  and  is  intended  both 
for  metal  drilling  and  wood  boring.  The  motor  is  of 
the  universal  type  and  capable  of  operation  on  either 
direct  or  alternating  current.  The  casing  is  made  of 
aluminum,  in  order  to  save  weight.  The  controlling 
switch  is  located  in  the  handle  and  is  operated  by  the 
finger,  so  that  the  tool  may  be  easily  controlled. 

The  gears  used  in  the  drill  are  made  of  hardened 
dirome  -  nickel  steel,  and  run  in  grease  in  a  chamber 

U.  S.  BUZZ  DKILXi 

entirely  separated  from  the  motor  windings.  The 
spindle  is  fitted  with  ball  thrust  bearings,  and  has  an 
operating  speed  of  1,100  r.p.m.  The  weight  of  the  drill 
is  6  lb. 

Punch  for  Making  Hardness  Tests 
The  Case  Hardening  Service  Co.,  2283  Scranton  Road, 

Cleveland.  Ohio,  has  recently  placed  on  the  market  a 
small  portable  instrument  for  the  making  of  hardness 
tasts  on  the  Brineil  principle.  The  device  is  known  as 
the  Auto  Punch,  and  is  manufactured  by  the  Rudge- 
Whitworth  Co.,  London,  England.  It  is  made  in  two 

sizes.  The  12-in.  size  shown  in  the  accompanying  illus- 
tration is  intended  primarily  for  all  work  on  steel,  iron 

and  hard  metals,  while  the  6-in.  size  is  for  use  with 
abeet-braai  and  thin  metals. 

Inside  the  barrel  is  a  spring-loaded  hammer,  while  a 
steel  ball  is  carried  inside  a  cap  at  the  bottom.  To  oper- 

ate, the  Iniurled  barrel  of  the  punch  is  gripped  in  the 

hands  while  the  ball  is  in  contact  with  the  work.  By 
pressing  down  on  the  ban-el,  the  spring  hammer  is 
released  ajid  strikes  the  i>all,  the  force  of  the  blow 
making  a  depression  in  the  work.  The  size  of  this 
depression  is  then  measured,  just  as  in  the  ordinary 
Brineil  test.  The  piece  to  be  tested  must  rest  on  a  solid 
support,  such  as  a  bench  block.  The  portability  of  the 
device  is  its  chief  feature,  as  it  can  be  brought  to  the 
work.  Large  bodies  of  metal  can  be  tested  in  position, 
an  example  being  the  flanges  of  car  wheels. 

The  hardness  of  steel  plate,  stampings,  forgings  and 
castings  can  very  easily  be  determined  by  means  of  the 
device,    as   well   as   that    of   case-hardened   and    heat- 

Al'TO  ri'NCH  I'OU  IlAimXESf!  TESTING 

treated  work.  The  relation  between  the  diameter  of  the 
impressions  given  by  the  punch  and  the  Brineil  hardness 
number  ran  easily  be  established  for  each  punch.  A 
pressure  of  850  kgs.  on  a  J -in.  ball  gives  a  depression 
of  the  same  size  as  that  of  the  12-in.  punch  when 
testing  mild  steel.  The  6-in.  punch  can  be  easily  held 
in  one  h.and  when  operating.  The  device  is  said  to 

maintain  its  accuracy  with  use  suflk-iently  to  satisfy  all 
commercial   requirements. 

Pittsburgh  Stencil  and  Tool  Co. 
"Temperite"  Tool 

In  the  accompanying  illustration  is  shown  a  device 
recently  placed  on  the  market  by  the  Pittsburgh  Stencil 
and  Tool  Co.,  40  Water  St.,  Pittsburgh,  Pa.,  for  use 
in  determining  the  proper  hardening  heat  for  carbon 
steel.  The  principle  of  operation  of  the  device  is  based 
upon  the  fact  that  ordinary  carbon  steel  attracts  a 
magnet  as  long  as  it  is  under  the  correct  hardening 
heat,  but  that  as  soon  as  this  heat  is  reached  the  steel 
has  no  magnetic  attraction. 

The  device,  known  as  the  "temperite"  hardening  tool, 
consists  of  a  balanced  and  insulated  magnetic  tilting  bar 
mounted  on  the  end  of  a  rod.  The  bar  is  made  of  a 
special  steel  that  enables  it  to  retain  its  magnetism 
better  than  an  ordinary  magnet,  not  being  affected  to 
any  great  extent  by  the  heat. 

In  operation  the  steel  under  treatment  is  heated  slowly 

and  tested  occasionally   with  the  "temperite"  tool   by 

IMTTSBURGH  "TEMPlfiRITE"  HARDENING  TOOL 

merely  bringing  the  magnet  close  to  it.  The  bar  will 
tip  until  the  correct  hardening  temperature  has  been 
reached,  at  which  point  it  is  no  longer  affected.  The 
work  is  then  quenched  quickly,  and  should  result  in  a 
perfectly  hardened  tool.  The  magnetic  bar  is  kept  cool 
by  dipping  it  frequently  into  water,  and  when  not  in 
use  its  magnetism  is  retained  by  placing  a  keeper  on  it, 
thus  lengthening  its  life. 



January  19,  1922 Cut  Production  Costs — With  Modern  Equipment 
119 

Dover  Swing  Boring-Tool  Holder 
The  boring-tool  holder  shown  in  the  accompanying 
lustration  has  recently  been  placed  on  the  market  by 

ihe  George  W.  Dover  Co.,  Inc.,  Providence,  R.  I.  The 
tcol  is  intended  to  combine  maximum  rigidity  with  a 
wide  range  of  adjustment.  It  is  held  to  the  toolblock 
of  the  lathe  by  means  of  two  bolts  and  a  strap  that  fits 
in  the  T-slot  in  place  of  the  toolpost.  The  bearing  about 
which  the  swinging  member  turns  is  parallel  with  the 
bar,  and  thus  no  amount  of  adjustment  affects  the 
parallelism  of  the  cutter  bar  with  the  lathe  spindle  after 
it  has  once  been  set.  By  tightening  the  bolt  the  swing 
member  may  be  held  in  any  position  to  which  it  is 
adjustable. 

The  hold  upon  the  bar  is  secured  by  means  of  a  yoke 
that  is  drawn  up  by  means  of  a  large  hexagon  nut.    The 

DOVER   SWING   JiOKl.NU-TUUl.   ilOLDEU 

yoke  encircles  tne  bar  and,  when  tightened,  gives  a  very 
rigid  grip  upon  the  latter.  The  square-head  adjusting 
screw  that  may  be  seen  in  the  swinging  member  is 
provided  so  that  the  bar  may  be  swung  back  out  of  the 
way  for  inspecting  or  calipering  the  work  and  returned 
to  position  with  certainty,  in  case  it  is  necessary  to 
repeat  a  cut. 

The  Dover  double-lipped  bar  is  supplied  with  the  de- 
vice, thus  enabling  the  operator  to  make  two  grindings 

at  each  trip  to  the  grinding  wheel. 

Millersburg  Helical-Flute  Expansion 
Hand  Reamer 

The  Millersburg  Reamer  &  Tool  Co.,  Millersburg,  Pa., 

has  recently  placed  on  the  market  the  helical-flute  ex- 
pansion hand  reamer  shown  in  the  accompanying  illus- 

tration. The  device  is  furnished  in  all  sizes  up  to  2\  in. 
in  diameter.  The  helical  flutes  enable  the  producing  of 
smooth  and  clean-cut  holes  that  are  accurate  in  size, 
these  results  being  due  to  the  shearing  action  of  the 
blades,  and  to  the  elimination  of  chatter.  The  tool  is 
stated  to  cut  freely  and  easily  and  to  have  great  strength 
and  durability. 

The  expansion  feature  of  the  tool  gives  it  a  much 
greater  life  at  its  original  size  than  is  the  case  with  a 
solid  tool.  The  blades  may  be  expanded  to  compensate 
for  wear  and  resharpening,  thus  maintaining  the  origi- 

nal size.  The  maker  states  that  with  the  tool,  30  to  40 
per  cent  more  work  can  be  turned  out  than  when  using 
a  straight-fluted  reamer. 

Dunham  Piston-Ring  Micrometer 
D.  F.  Dunham,  Oxnard,  Cal.,  has  recently  placed  on 

the  market  the  micrometer  or  gage  shown  in  the  accom- 
panying illustration  for  automotive  piston  rings.     The 

DUNHAM  PISTON-RING  MICROMETER 

device  is  intended  for  use  in  piston-ring  factories  and 
in  jobbing  houses  handling  piston  rings,  being  also 
adapted  to  shops  where  a  stock  of  rings  is  handled 
and  cylinder  regrinding   and   repairing  are  done. 

The  micrometer  is  composed  of  a  steel  tape  secured 
at  one  end  to  a  pin  and  attached  to  a  brass  rack  at  the 
other  end,  the  rack  operating  on  a  pinion.  The  piston 
or  piston  ring  to  be  gaged  is  placed  within  a  loop  of 
the  steel  tape  in  the  opening  at  the  right,  and  the 
handle  at  the  left  is  revolved  so  as  to  move  the  rack 
and  tighten  the  tape  on  the  ring.  Rings  from  25  to 

5'e  in.  in  diameter  can  be  gaged,  the  size  being  indicated 
to  0.001  in.  on  the  dial  at  the  left.  Since  the  pressure 
on  the  tape  closes  the  ring,  its  exact  size  can  be  easily 
and  quickly  determined. 

Pittsburgh  Stencil  and  Tool  Co. 
"Super"  Steel  Stamp 

The  Pittsburgh  Stencil  and  Tool  Co.,  40  Water  St., 
Pittsburgh,  Pa.,  has  recently  placed  on  the  market  its 

"Super"  steel  stamp  for  use  in  stamping  numerals 
or  .symbols  in  metal.  The  accompanying  illustration 
shows  one  of  the  stamps  made  from  1-in.  square  stock 

and  4  in.  in  length,  carrying  a  numeral  'i'  in.  high. The  stamps  are  made  from  a  special  quality  of  steel 
and  heat-treated.  The  head  is  so  tempered  that  it 
mushrooms  and  curls  down  until  the  pieces  merely  drop 
off  under  the  blows,  instead  of  splitting  and  flying. 
This  feature  insures  safety  from  accidents  due  to  flying 
particles  of  the  head. 

To  illustrate  the  qualities  of  the  stamp,  the  following 

statements  of  the  maker  are  given:    "In  stamping  cold 

MIL,LER.SBURG  HELICAL  EXPANSION  REAMER 

I'lTTSBUKUH  "SUPER"  STEEL  STAMP 

sheets,  the  shanks  were  absolutely  worn  down  while  the 

stamp  itself  was  still  in  good  condition."  "The  stamp 
has  shown  remarkable  durability  when  stamping  hot 

steel  in  a  mill."  "On  automobile-spring  steel  of  512 
Brinell  hardness,  after  an  hour  of  continuous  hammer- 

ing, the  shank  was  made  i,  in.  shorter,  the  stamp  itself 
was  still  in  fair  condition,  while  the  .spring  was  dished 

out  by  the  cutting  action  of  the  stamp." 
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~    "NEWS  SECTKm Tests  of  Toolbits 
The  Bur«au  of  Staiulanls,  of  the 

0«partment  of  Commerc*,  has  been 
conductinir  a  series  of  tests  on  toolbits. 
A  number  of  toolbits  of  standard  hiKh- 
»peed  toil  steel  were  heat-treati'd  in 
various  ways  to  determine  the  effect 
of  these  treatments  un  the  cutting  qual- 

ities of  the  metal.  About  tifty-tive 
tutting  tests  were  made,  and  while  no 
new  facts  were  brouKht  to  li^ht,  the 
data  obtained  were  interesting  and 
«huw  that  it  is  possible  to  obtain  valua- 

ble results  from  tests  made  with  such 
small  samples.  This  work  is  beinf;  con- 

tinued, and  an  effort  will  he  made  to 
study  the  time  temperature  relations  in 
preheatinK  and  hardenini;  on  the  cut- 

ting qualities  orhitrh-speed  tool  steels. 

Exports  of  Industrial 
Machinery 

Exports  of  American  industrial  ma- 
chinery show  an  increase  of  something 

like  170  per  cent  in  value  in  1921  over 
l{y3,  according  to  the  Industrial  Ma- 

chinery Division  of  the  Department  of 
Commerce  in  a  special  review  of  the 
machinery  export  situation  in  which 
statistics  for  the  first  eleven  months 

of  1921  are  ised  to  estimate  the  year's trade. 
The  impression  that  our  foreign  trade 

has  collapsed  is  not  justified  in  so  far 
as  axporte  of  machinery  are  concerned, 
say*  the  report  in  iMjiotint;  out  that 
exports  of  such  machinery  for  the  first 
eleven  months  of  1^21  were  valued  at 
$238,007,586,  aKainst  $92,312,4.57  for  all 
of  1913.  While  official  fijfures  for  the 
calendar  year  1921  arc  not  vet  avail- 

able $260jOOO,000  is  a  conservative 
estimate  of  the  total  value  of  the  trade 
dnrinK  the  _year  which  has  just  closed, 
in  the  opinion  of  the  division. 
.•\  ■■    :'  to  the  Industrial   Machin- ery ti    an    extensive    stati-ment 

coveiiiiK  lureign  trade  in  industrial 
machinery  in  detail  will  be  prepare<i 
and  released  shortly  after  the  complete 
fiimrea  for  1921   are  available. 

Auto  Service  Men  Dine 
The  Automotive  Service  As.tocialiun 

held  its  third  annual  dinner-meetinfr 
in  New  York  City  on  Jan.  13.  The 
table  waa  laid  in  the  Automobile  Deal- 

er*  Clnb,    1895    Kroadway. 
The  dinner  was  in  the  nature  of  an 

informal  get-tOK<ther,  after  which  an 
open  forum  was  hclcj.  Service  problems 
and  methods  were  discussed  from  vari- 

ous viewpoints.  J.  R.  Pyle,  secretary 
of  the  aasociation,  was  in  rhnrice. 

Metallography  at  Brooklyn 
Polytechnic  Institute 

A  conjprehensive  course  in  metallog- 
raphy has  been  announced  by  the  de- 

partment of  chenii.stry  and  chemical  en- 
pineerinp  of  Polytechnic  Institute, 
Brooklyn,  .\.  Y. 
The  course  covers  a  study  of  the 

microstructure  of  iron  and  steel  and  the 
fundamental  physical  chemical  prin- 

ciples. In  the  laboratory,  samples  of 
steel  and  iron  of  varyinjr  carbon  content 
are  polished  and  etched  by  the  student, 
examined  by  the  microscope  and  photo- 
niicroi;raphs  made.  The  effect  of  vary- 

ing heat-treatment  is  carefully  studied. 
The  student  is  also  iriven  opixirtunity 
for  studying  a  collection  of  prepared 
specimens  of  wide  variety  on  hand  in 
the  laboratory. 
The  laboratory  possesses  an  ade- 

quate equipment  of  grindinR  and  ))ollsh- 
intr  wheels,  microscopes,  pliotomicro- 
tcraphic  outfits,  dark  room,  pyrometers, 
electric  and  gas  furnaces  and  other 
accessories* 

The  course  consists  of  fifteen  lectures 
given  on  Friday  evenings  and  fifteen 
two-hour  laboratory  exercises  on  Fri- 

day or  Monday  evenings  commencing Feb.  3. 
Further  information  as  to  this  and 

other  courses,  as  well  as  catalogs,  may 
be  obtained  on  application  to  the  direc- 

tor of  the  evening  department.  Poly- 
technic Institute,  99  Livingston  St., 

Brooklyn,  N.  Y. 

Industrial  Engineers  at 
Detroit  in  April 

The  tentative  program  for  the  annual 
convention  of  the  Society  of  Industrial 
Engineers  has  just  been  announced. 
The  meetings  will  be  held  at  the  Hotel 
Statler,  in  Detroit,  from  the  twenty- 
sixth  to  the  twenty-eighth  of  April. 
A  varied  program  of  technical  ses- 

sionii,  luncheons  and  visits  to  nearby 
plants  makes  up  the  body  of  the  con- 

vention. The  speakei's  have  been  chosen 
from  the  most  select  fields  of  indu.strial 
engineering.  Among  the  subjects  to 
be  discussed  are:  Industrial  engineer- 

ing as  a  service  to  managers,  execu- 
tives, sales  and  factory  managers; 

production,  finance  and  industrial  rela- 
tions, labor  and  the  public. 

.loseph  W.  Roe,  president  of  the 
society,  will  open  the  convention  on  the 
first  day.  As  the  program  is  more 
fully  arranged,  further  information  will 
be  furnished  by  the  secretary,  George 
C.  Dent,  whose  office  is  at  387  S.  I -a 
Salle  St.,  Chicago. 

Industrial  Fair  at  Manila 
A  cxunniercial  carnival  and  industrial 

fair  under  the  auspices  of  the  Philippine 
Carnival  Association  will  be  held  in 
Manila,  Philippine  Islands,  Feb.  4  to 
12.  All  the  industrial  and  commercial 

phases  of  the  Island's  business  will  be exhibited  in  specially  erected  buildings. 
The  slogan  of  the  carnival  will  be 
"Boost  Business."  The  auditorium  with 
its  many  amusement  attractions  will 
be  a  feature  of  the  nine-day  celebra- tion. 

Several  foreign  business  houses  have 
arranged  for  a  display  of  their  wares, 
besides  the  many  American  firms  who 
will  be  represented. 

The  association  has  two  offices  in  the 
United  States,  one  at  280  Broadway, 
New  York  City,  and  the  other  at  681 
Market  St.,  San  Francisco,  Cal. 

Oriental  Market  for 
American  Magazines 

The  Orient  is  a  particularly  attractive 
field  for  the  development  of  the  circula- 

tion of  American  magazines,  which,  ex- 
cept to  regular  subscribers,  are  now  al- 
most unknown,  except  in  a  few  centers 

like  Shanghai.  Knglish  is  being  learned 
everywhere,  and  the  illustrations  are 
always  interesting  to  an  oriental,  even 
when  the  text  is  not  understood.  There 
are  no  native  publications  of  the  same 
class..  The  English  popular  magazines 
can  not  compete  in  price,  outward  at- 

tractiveness, human  interest,  illustra- 
tions, or  text,  and  other  Rui-opean magay.ines  are  barred  by  language. 

There  is  everywhere  a  great  interest  in 
American  and  things  American. 

It  is  suggested  that  a  study  be  made 
by  American  magazines,  advertising 
men,  export  associations,  and  manufac- 

turers of  the  means  for  utilizing  more 
effectively  this  powerful  agency  for  the 
development  of  American  interests 
abroad. — Commerce  Reports. 

Philadelphia  Foundrymen Meet 

The  313th  meeting  of  the  Philadelphia 

Foundrynien's  Association  was  held  in that  citv  on  .Ian.  1 1. 
Walter  Wood,  of  R.  O.  Wood  &  Co., 

gave  an  interesting  account  of  his 
recent  travels  in  Europe.  He  told  of 
prevailing  conditions  in  London,  Paris, 
Rome,  Vienna  and  Warsaw.  An  illus- 

trated lecture  on  "Sil-0-Cel"  was  pre- 
sented  by  C.  A.  FrankenhofT  of  the 
Celite  Products  Co. 
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American  Engineering  Council  Holds  First  Annual 
Meeting    Plans  for  Future  Activities 

Rounding   out   a   year    of    improved 
organization,     substantial     accomplish- 

ment   and    strengthened    purpose,    the 
American    Engineering   Council   of  the 
Federated  American  Engineering  Soci- 

eties held  its  first  annual  meeting  at  the 
Cosmos  Club,  Washington,  Jan.  5  and 
6.      Dean   Mortimer    E.    Coolev   of   the 
University    of   Michigan,    president    of 
the    Council,    presided.      Officers    were 
chosen,  the  work  of  the  past  year  re- 

viewed and  discussed,  action   taken  on 
important  matters  of  public  and  tech- 

nical   service,    new    financial    arrange- 
ment put  into  effect,  committees  named, new   policies    sanctioned    and    old    ones 

reshaped,    and    a    broad    and    definite 
program  outlined   for  the  next  twelve 
months.     A  leading  event  of  the  meet- 

ing was  a  dinner  in  honor  of  Herbert 
Hoovei-,  who,  addressing  the  members of  the  counc<l  and  their  guests  at  the University  Club,  praised  the  work  of 
the  Committee  on  Elimination  of  Waste 
in  Industry  as  a  great  and  lasting  pub- lic   service,    pointed   the   way   for   new 
engineering  effort  in  the  public  inter- 

est,   and    expressed    renewed    devotion 
to  the  ideals   of  the   council.      Resolu- 

tions of  appreciation  of  the  service  of 
the  new  Secretary  of  Commerce  were presented  to  Mr.  Hoover. 

The  balloting  for  officers  resulted  in 
the  re-election  as  vice-presidents  of 
Uexter  S.  Kimball,  dean  of  the  college 
of  engineering,  Cornell  University,  and 
iv  P?>'ke  Channing  of  New  York.  W W.  Varney  of  New  York  was  again chosen  treasurer;  L.  W.  Wallace  was 
re-elected  executive  secretary  by  unani- mous action  of  the  executive  board. 
The  council  made  provision  for^  a continuance  of  its  national  publicitv work  under  the  direction  of  James  f 

(rrady,  director  of  the  department  of public  information  of  Columbia  Uni- versity, New  York. 

e  '''^fSoS''?*^"*'^®  ''oard  of  the  council tor  1922  IS  made  up  as  follows:  H.  E. 
Howe  Washington,  American  Institute 
of  Chemical  Engineers;  Prof.  C.  F. Scott  of  Yale,  L.  B.  Stilwell  and  Calvert 
Townley  of  New  York,  J.  H.  Finney of  Washington,  William  McClellan  of Philadelphia  and  L.  P.  Morehouse  of New  York,  representing  the  American 
In.stitute  of  Electrical  Engineers;  J Parke  Channing  and  S.  Dwight  of  New York,  Charles  H.  MacDowall  of  Chi- 

cago and  Philip  N.  Moore  of  St.  Louis, the  American  Institute  of  Mining  and Metallurgical  Engineers;  L.  P.  Alford 
of  New  York,  E.  S.  Carman  of  Cleve- 

land, Dean  D.  S.   Kimball  of  Cornell 

d''°i  ■    \   ̂ V  ,9''^^"«    ""^    Troy,    Dean Perley   F.    Walker   of   Kansas,   W.    S. 
^^^  ,"/•  ̂^"^  ̂ °^^'  ̂ ean  M.  E.  Cooley of  Michigan,  American  Society  of 
Mechanical  Engineers;  Prof.  Joseph  W. Roe  of  New  York  Society  of  Industrial 
Engineers;  Morris  L.  Cooke,  Philadel- 

phia, Taylor  Society;  W.  E.  Rolfe 
Associated  Engineering  Societies  of 
St    Louis,  W.  W.  Varney,  Baltimore. 

During  the  coming  year  a  study  will be  undertaken  of  the  Water  Power  Act 
and  Its  application,  so  that  suggestions may  be  made  as  to  its  administration 
and  amendments  to  the  act  itself  sug- gested if  It  should  be  decided  that  the 
fundamental  law  can  be  improved. .  t-very  resource  of  the  federated  so- 

cieties IS  to  be  brought  to  bear  imme- 
diately in  an  effort  to  secure  legislative relief  for  the  Patent  Office;  to  secure 

an  embargo  on  dyes,  and  to  secure 
authorization  for  the  appropriations 
to  carry  into  effect  the  plant  of  the 
U.  S.  Geological  Survey  for  the  comple- 

tion of  the  topographic  map  of  the United  States. 
The  principal  accomplishments  of  the tederated  .societies  during  1921  were cited  as  follows: 
Elimination  of  waste  report 

1  oo^^    securing    of    employment     for 1,221  engineers  during  the  first  eleven months  of  1921. 
Securing  the  publication  of  over  five 

hundred  articles  pertaining  to  the  activ- ities of  the  society. 
Legislative  activities  which  involved 

active  work,  or  at  least  a  study  of  the 
Patent  Office  relief;  topographic  map  of the  United  States;  commissioned  status for  sanitary  engineers  of  the  United States  Public  Health  Service;  Depart- 

ment of  Public  Welfare;  cyclical  de- 
pressions; Federal  road  act;  water- 

power  act;  Muscle  Shoals  project; reclassification  and  compensation  of 
engineers  in  government  service;  tariff on  petroleum;  embs^rgo  on  dyes;  war minerals  liberalization;  Winslow  re- 
lunding  bi  1;  Ladd  metric  system  bill; forestry  legislation;  St.  Lawrenc4 waterway;  Department  of  Public Works,  and  general  executive  reorgani- 

zation. " Participation  in  such  conferences  as 
— i>limination  of  excess  variety  of  pav- ing brick;  standardization  of  contracts and  .specifications  in  the  construction 
industry;  unemployment  conference; census  statistical  conference;  Board  of Surveys  and  Maps. 

Continued  study  of  problems  involved 
in  the  licensing  of  engineers  and  par- ticipation in  hearings  in  a  number  of states. 

Addresses  before  numerous  engineer- ing societies. 
Stimulation  of  interest  among  engi- 

neers of  foreign  countries  which  has led  to  the  formation  of  federations  of engineering  societies  in  six  countries 
and  pavmg  the  way  for  an  interna- tional federation. 
Study  of  continuous  process  indus- tries. 

Progress  toward  the  more  definite establishment  m  the  public  mind  of  the place  and  prominence  of  engineers  in modern  civilization. 
Progi-ess  in  developing  a  professional consciousness  among  engineers,  giving them  reason  to  take  more  pride  in  thl lact  that  they  are  engineers. 
Establishment  in  the  minds  of  Federal 

legislative  and  executive  officials  that they  now  have  a  definite  point  of  con- tact with  engineers  as  a  whole. 

erages,  chemical.s,  stone,  clay  and  glass 
products,  tobacco  manufactare,  vehicles 
for  land  transportation  and  railroad  re- 

pair shops. 
Of  the  sixty-five  cities  covered  by  the 

survey,  twenty-nine  report  employment increases  during  December  over  Novem- 
ber, with  percentages  of  increase,  as follows:  Philadelphia,  6  per  cent;  Mil- 

waukee, 5.8;  Dayton,  4.9;  Los  Angeles, 
4.8;  Toledo,  4.7;  Paterson,  3.7;  New 
Haven,  3.1;  Albany-Schenectady,  2.9; 
Co  umbus,  2.5;  Fall  River,  2.4;  Niagara 
Falls,  2.4;  Reading,  2.3;  Indianapolis, 
1.9;  Rochester,  1.8;  Worce.ster,  1.7; Chattanooga,  1.6;  New  Orleans,  1.5; 
Lowell,  1.5;  New  York,  1.5;  Lawrence, 
M;  Youngstown,  L3;  Manchester,  N. H.,  1.1;  Cincinnati,  0.68;  Bayonne,  0.6; Boston  0.54;  Providence,  0.45;  Yonkers, 
0..S7;  Birmingham,  0.3;  New  Bedford, 
0.26. 

Thirty-six  cities  reported  employ- 
ment decreases  in  the  following  per- 

centages: Detroit,  47.6  per  cent; 

?a"I.^^''^.21-2;  Peoria,  17.6;  Johnstown, 17.3;  Sioux  City,  15.6;  Seattle,  12; 
Syracuse,  11;  Grand  Rapids,  10.7;  Mem- 

phis, 10.5;  Baltimore,  10.5;  Minneapolis, 9.6;  Portland,  6.9;  St.  Paul,  6.6;  Buffalo! 
b.l;  St.  Louis,  6;  San  Francisco,  5.8; Atlanta    5.7;  Perth  Araboy,  4.9;  Cam- 

oQ"'«/^i  i^^^^y  C'ty-  4.6;  Cleveland, 3.8;  Waterbury,  3.7;  Richmond,  3;  Chi- 
cago, 2.7;  Passaic,  2.5;  Pittsburgh,  2; Kansas  City,  2;  Kansas  City,  Kan.,  1.6 Louisville,  1.4;  Denver,  1;  Newark,  0.98 

Trenton,  0.87;  Flint,  0.8;  Brockton,  0.4; 
Bridgeport,  0.3;  Springfield,  Mass.,  0.12.   ^-   

Foreign  News  Notes 

Unemployment  Figures 
for  December 

Unemployment  increased  by  4.7  per 
cent  during  December,  according  to  the 
telegraphic  survey  made  by  the  U.  S. 
Employment  Service.  The  survey  cov- 

ered 1,428  firms  located  in  the  principal 
sixty-five  industrial  centers  of  the 
country.  These  concerns  were  employ- 

ing 1,493,107  workers  on  Dec.  31. 
Increased  employment  is  shown  in 

textiles,  iron  and  steel,  lumber,  leather, 
paper  and  printing,  and  metals  and 
metal  products  other  than  iron  and 
steel.  The  decreases  were  mainly  in 
the   food   industries,   liquors    and   bev- 

The  Italian  Parliament  has  just  ap- 
propriated the  amount  of  200  million 

lire  for  the  construction  of  new  mer- 
chant vessels.  Twenty-five  ships  cost- 

mg  about  200  million  lire  will  be  con- structed. Orders  will  be  placed  in  the 
very  near  future.  All  ships  are  to  be 

A  S"^  Italian  yards  exclusively. A  Soviet  steamer  recently  touched 
the  port  of  Bremen  where  she  took several  locomotives  and  about  1,000  tons 
of  agricultural  machinery  and  imnle- ments  on  board. 

The  Krupps  at  Essen,  after  an  in- 
terval of  three  years,  are  paying  divi- 
dends again.  Six  per  cent  is  paid  on preferred  and  4  per  cent  on  common shares.  Out  of  the  net  profits  of  94 million  marks,  40  millions  will  be  used 

for  rebuying  shares  to  this  amount 
which  the  company  had  sold  in  Holland 
for  the  Krupp  family  in  order  to  en- 

able them  to  pay  the  extraordinary state  taxes.  The  capital  stock  of  the company  will  be  increased  by  another 250  million  marks.  Part  of  the  new shares  will  be  ofl^ered  to  the  employees 

ot   the   company.  h    j     ̂ A    British    Syndicate,    the     head    of 
which    IS    Robert    William    Dunsmiur 
only  heir  of  the  late  Lord   Dunsmuir," ex-Prime    Minister    and    Governor    ai 
British     Columbia    who    owned     large 
mining     properties     and     railways     in Canada,  has  been  granted   the  largest concession    ever    agreed    upon    by   the 
Peruvian   government.      The    syndicate 
IS    to    construct   new    railroad    lines   in 
Peru    of   a   combined   length   of   3,000 kilometers,  as  well   as   expensive  har- 

bors in  different  parts  of  the  country. 
The  total  expenditure  for  these  under- 

takings   is   estimated   at  no  less  than 
£13,500,000.     All   material   used   in  the construction   of  the   railways,  as  well 
as  all  rolling  stock,  is  to  be  imported 
from    Great   Britain,   exclusively. 
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This  Week's  Outlook  in  Commerce,  Finance,  Agriculture  and 
Industry  Based  on  Current  Developments 

BT  THKODORK  H.  PRICE 
K<lltor.  Cmumtrcf  and  FinaMcr,  Now  York 

(Cof»yr<«kt,  rjkrotfore  H.  Prier  PvWaking  Corporation,  16  Kxohangr  PUice,  Xiw  York) 

Nineteen  hondred  «nd  tvrentjr-one, 
wiUi  iti  disappointments,  is  fading:  into 
the  pa«t  «nd  men  are  becominir  nor- 

mally cheerful  again.  The  old  year  is 
baried  and  like  soldiers  retuniini;  from 
a  military  funeral  the  business  com- 

munity is  Quickenin);  its  pace  as  it 
marches  to  tne  music  of  hope. 

Fundamentally,  the  better  feeling:  is 
due  to  the  natural  optimism  of  man- 

kind. It  is  a  blessed  fact  that  as  we 
look  forward  we  are  prone  to  forget 
the  troubles  that  are  behind,  but  there 
is  also  much  that  is  aflRrmatively  en- 
coarasin|r  in  our  domestic  situation. 
nnt  and  most  important  is  the  grow- 
iar  e*ae  of  money.  On  call  it  has 
loaned  at  3  per  cent  and  good  com- 

mercial paper  can  now  he  sold  at  43 
per  cent.  In  London  the  open  market 
rate  for  short  bills  has  fallen  to  2i 
per  cent. 

The  Federal  Reserve  Banks  at  Dallas 
and  Minneapolis  have  reduced  their  re- 
diaeoant  rates  to  5  per  cent  and  it  is 
MBcrally  expected  that  the  New  York. 
Beaton  and  Cleveland  Reserve  Banks 
win  soon  go  to  the  4  per  cent  rate. 
Ttw  wedcly  statement  of  the  Federal 
Beserr*  System  shows  a  sensational 
rise  in  the  reserve  rate  to  74.7  per 
cent,  3.6  per  cent  above  last  week  and 
one  of  the  largest  increases  ever  re- 

corded. It  also  shows  a  gain  of  $20,- 
000,000  in  the  gold  held,  which  now  ex- 

ceeds by  1600,000,000  the  $2,300,000,000 
of  Federal  Reserve  Notes  outstanding. 

Bond  Market  Steady 

The  first  effect  of  the  decline  in  in- 
terest rates  has  been  an  advance  in 

bonds.  The  Liberty  and  Victory  issues 
are  selling  at  practically  the  highest 
prices  on  record  since  just  after  they 

were  broui^ht  out  and  all  good  invest- 
ment securities  are  appreciably  stronger. 

It  is,  however,  still  posHibk'  to  buy 
many  go<xl  bonds  and  preferred  stocks 
on  a  basis  which  yields  more  than  6 
per  cent  and  the  gradual  absorption  of 
such  iasues  at  advancini;  prices  is  to 
b*  esQMctfld.  As  yet  there  is  but  little 
■pecoJative  demand  for  the  low  priced 
railway  and  indu.strial  stocks  that  pay 
no  dividends.  The  theory  is  that  the 
c«se  of  money  reflects  a  degree  of 
commercial  inertia  that  is  incompatible 
with  a  bull  stock  market.  It  is,  how- 

ever, certain  that  people  will  borrow 
and  buy  when  credit  is  cheap  and  easily 
obtainable. 

Therefore  it  seems  entirely  probable 
that  a  general  and  a  pronounced  re- 

vival in  bosiness  will  be  seen  just  as 
soon  as  some  plan  for  the  financial  re- 

organisation of  Europe  is  made  effec- 
tive. This  is  the  big  "if"  and  it  has 

become  somewhat  bigger  with  the  ab- 
rupt adjournment  of  the  Cannes  con- 

ference following  Briand's  equally 
abmpt  resignation  as  Premier  of 
France.  Even  assuming  that  the 
Cannes  conference  will  be  resumed, 
which  is  doubtful,  the  accession  of  ex- 
Prnident  Poincare  to  the  Premiership 
ix  likely  to  increase  the  difficulty  of 
reaching  an  agreement  as  to  German 

reparations    at    the    Genoa    economic 
conference. 

However,  the  mere  calling  of  the 
conference  indicates  a  willingness  to 
co-operate  and  to  forget  racial  and 
political  differences,  in  which  France  is 
not  likely  to  prove  backward,  and  while 
as  in  the  case  of  Disarmament  Con- 

gress at  Washington  now  closing  we 
shall  probably  be  disappointed  at  the 
things  actually  accomplished  there  is 
cause  for  satisfaction  in  the  spirit  of 
accomodation,  compromise  and  co-op- 

eration that  find  expression  in  these 
gatherings. 

Optimism  in  Industry 

Meantime  it  is  with  gratitude  that 

Ireland's  acceptance  of  the  peace  treaty 
is  noted  as  we  turn  again  to  our  own 
affairs  and  read  an  advertisement  of 
the  New  York  Central  Railroad  an- 

nouncing that  on  Monday  morning, 
Jan.  9,  the  number  of  through  pas- 

sengers arriving  at  the  Grand  Central 
Station  on  limited  trains  was  the  larg- 

est ever  recorded.  To  accomodate  them 

the  eastbound  "Twentieth  Century"  was 
run  in  four  sections,  the  "Fifth  Avenue 
Special"  in  three  sections,  the  "Wolver- 

ine" in  two  sections,  the  "Detroiter"  in 
five  sections,  and  the  "Beaver"  in  two 
sections. 

The  influx  was  of  course  directly  due 
to  the  automobile  show,  but  it  is  never- 

theless important  as  indicating  the 
optimism  felt  in  what  has  come  to  be 
one  off  our  most  important  industries. 
Of  the  results  o^the  show  itself  it  is 
too  early  to  speak.  The  attendance 
has  been  large  and  the  price  reductions 
announced  have  attracted  much  atten- 

tion but  the  effect  upon  sales  will  not 
be  known  for  some  time. 

Most  of  the  commodity  markets  have 
been  static  but  some  of  them  call  for 

special  comment.  Mr.  Hoover's  predic- tion of  an  advance  in  sugar  has  at- 
tracted wide  attention  and  has  been  fol- 

lowed by  a  very  slight  gain  in  the  price 
of  raw  sugar  and  contracts  for  its 
future  delivery.  The  indications  favor 
a  further  improvement,  for  sugar  seems 
to  be  in  much  the  same  position  as 
was  cotton  eighteen  months  ago.  The 
present  supply  is  excessive  but  there 
IS  every  prospect  that  production  will 
be  curtailed. 

Coffee  is  steady  and  the  statistical 
position  appears  to  gain  in  strength  as 
It  develops.  The  Brazilian  government 
is  supposed  to  control  the  bulk  of  the 
supply  now  held  in  the   United  States. 

The  undertone  in  cotton  is  hardly  as 
confident  as  it  was  because  the  large 
"carry  over"  is  being  again  exploited 
by  the  bears.  It  is,  however,  well  to 
remember  that  those  who  own  the  sur- 

plus whatever  it  may  be  are  now  able 
to  hold  it  and  make  it  more  valuable 
by  planting  less  next  year.  This  fact 
and  a  mild  winter  which  favors  the 
spread  of  the  boll  weevil  are  bullish 
factors  of  the  first  importance.  It  is, 
however,  to  be  admitted  that  some  who 
are  u.tually  accurate  in  their  views  ex- 

pect   an    increased    rathet    than    a    de- 

creased planting  next  year. 
Wool  continues  surprisingly  firm  and 

the  prices  paid  at  recent  auction  sales 
here  and  abroad  are  distinctly  higher. 
Statistically  the  supply  seems  ample 
but  practically  it  is  so  well  controlled 
that  it  is  not  a  depressing  influence. 
Both  woolen  and  cotton  textiles  are  in 
good  but  not  extraordinary  demand 
and  the  trade  seems  stabilized. 

In  iron  and  steel  the  gradual  resump- 
tion of  ore  mining  on  the  Minnesota 

ranges  is  significant  of  the  belief  that 
the  latent  but  unsatisfied  demand  for 
steel  will  be  manifest  before  1922  is 
very  old,  and  the  Iron  Trade  Review 
estimates  that  100  per  cent  more  ore 
will  be  mined  this  year  than  in  1921. 
Copper  is  firm,  with  nearly  everybody 
in  the  trade  looking  for  slightly  higher 
prices.  Despite  denials  from  the  com- 

panies concerned,  persons  who  ought 
to  know  state  that  a  merger  of  por- 

phyry producers  is  being  negotiated, 
an  important  addition  to  the  long  list 
of  combinations  which  are  being  planned 
to  reduce  the  wasteful  cost  of  com- 

petition in  an  era  when  wasteful  costs 
cannot  be  passed  on  to  consumers. 

Another  cut  has  been  made  in  Penn- 
sylvania crude  oil  and  gasoline  has  been 

reduced  in  several  states.  Mid-Conti- 
nent producers  are  reported  to  have  u 

"gentlemen's  agreement"  to  keep  up 
prices,  but  crude  production  is  at  the 
highest  in  our  history,  the  Mexia  field 
is  turning  out  175,000  barrels  daily, 
and  it  is  not  likely  that  the  producers 
can  long  resist  the  pressure  of  supply. 
Grains  are  less  steady  as  they  m«et 
increasing  competition  from  foreign 
crops  in  the  export  market.  A  cam- 

paign to  reduce  corn  acreage  is  under 
way  and  will  result  in  considerable 
curtailment  if  the  corn  belt  farmers 
contrast  the  prolonged  depression  of 
their  markets  with  the  substantial  re- 

covery in  cotton  which  followed  the 
Southern  growers'  control  of  the  pro- 
duction. 

Waiting  for  Lower  Rates 

Building  in  December  was  double 
that  of  last  year  and  even  exceeded 
November's  total.  Railroad  net  earn- 

ings tell  a  less  satisfactory  story,  drop- 
ping to  3.8  per  cent  on  their  property 

valuation  in  November  from  5.4  per 
cent  in  October.  Traffic  is  light  and 
will  continue  so  until  buyers  know  de- 

finitely whether  they  will  profit  by 
lower  freight  rates  if  they  postpone 

their  purchasing.  More  than  anything 
else  this  uncertainty  as  to  one  of  the 
principal  elements  in  calculating  costs 
18  delaying  the  extension  of  trade 
which  may  justly  be  expected  to  follow 
declining  money  rates  and  the  revival 
of  confidence  with  which  1922  was  gen- 

erally greeted. The  New  York  firm  of  Childs  & 

Joseph  doing  a  large'  export  business with  Central  and  South  America,  is  in 
the  hands  of  a  creditors'  committee. 
Liabilities  are  estimated  at  $7,000,000. 

It  is  another  "hangover"  from  last 

year. 
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Automotive  Engineers  Hold  Nineteenth  Annual  Meeting 
S.  A.  E.  Meets  in  New  York  During  Automobile  Show  Week — Large  Number  of  New 

and  Revised  Standards  Acted  Upon — Good  Technical  Papers  Presented 

As  usual,  the  Society  of  Automotive 
Engineers  held  its  annual  meeting  at 
the  Engineering  Societies  Building  in 
New  York  City  during  the  week  of 
the  automobile  show.  Registration  be- 

gan on  Tuesday  morning,  Jan.  10  and 
the  rest  of  the  .day  was  devoted  to  the 
customary  meeting  of  the  standards 
committee.  Several  new  standards 
were  presented,  but  in  the  main  more 
attention  was  given  to  the  revision  of 
adopted  standards  and  practices  and  the 
reconciliation  of  S.A.E.  and  A.S.T.M. 
specifications  which  covered  similar 
materials  with  only  slight  differences 
in  wording  or  figures.  With  two  ex- 

ceptions the  standards  were  approved 
and  advanced  to  the  stage  of  letter 
ballot  by  the  voting  members. 
The  Tuesday  evening  session  was 

turned  over  to  aviation  and  was  con- 
centrated upon  the  consideration  of  a 

paper  on  air-cooled  engines  by  Charles 
L.  Lawrence.  IMr.  Lawrence  traced 
the  development  of  air-cooled  airplane 
engines  and  laid  particular  stress  on 
the  various  cylinder  constructions  ex- 

perimented with  to  obtain  satisfactory 
cooling. 
The  Wednesday  morning  program 

was  devoted  to  an  outline  of  the  vari- 
ous activities  of  the  society.  President 

Bucroft  opened  the  meeting  by  telling 
of  the  accomplishments  of  the  organiza- 

tion which  he  said  were  out  of  all 
proportion  to  its  age.  He  then  intro- 

duced aeronautic  vice-president  H.  M. 
Crane,  who  made  an  informal  report  on 
the  work  of  the  new  research  depart- 

ment in  the  absence  of  Dr.  Dickinson, 
the  head  of  the  department,  because  of 
illness.  Mr.  Crane  took  advantage  of 

Dr.  Dickinson's  absence  to  say  that  the 
best  job  done  by  the  research  com- 

mittee was  the  securing  of  Dr.  Dickin- 
son's services. 

At  the  same  time  Mr.  Crane  read  a 
report  on  the  developments  in  avia- 

tion during  1921,  laying  stress  on  the 
commercial  achievements  and  pointing 
out  the  great  handicap  of  inadequate 
terminal  facilities. 
Vice-president  Harry  L.  Horning 

read  a  paper  on  the  international  affilia- 
tions of  engineers  calling  attention  to 

the  world  economic  problems  crying 
for  solution  by  the  engineers  of  the 
world. 

B.  B.  Bachman,  passjenger  car  vice- 
president,  told  of  the  developments  in 
the  passenger  car  field,  giving  it  as  his 
opinion  that  all  the  major  prc^blems  in 
this  division  could  be  classifield  as  fuel 
problems  or  highway  problems.  He 
mentioned  the  problem  of  building 
roads  that  would  last  as  long  as  the 
bonds  issued  to  finance  them,  and  also 
pointed  out  the  new  and  serious  prob- 

lem of  traffic  in  metropolitan  districts, 
which  he  considered  as  distinctly  a 
highway  problem. 

The  report  for  the  tractor  division 
was  read  by  vice-president  E.  A.  John- 

ston, who  told  of  the  serious  setback 
the  indu.stry  had  suffered  because  of 
the  hardships  of  the  farmers.  Vice- 
presidents  Menges,  of  the  stationary 
engine  division,  and  Van  Blerck  of  the 
marine  engineering  being  absent,  their 
reports  were  not  read,  the  meeting 
passing  on  to  the  report  of  the  treas- 

urer and  the  reports  of  the  standing 
committee.     The  report  of  the  tellers 

of  election  followed  and  the  slate  chosen 
at  the  summer  meeting  was  declared 
elected.  The  retiring  president  then 
made  his  valedictory  address  in  which 
he  commented  on  the  economic  oppor- 

tunities and  responsibilities  of  the 
engineer  and  more  particularly  of  the 
automotive  engineer. 

The  new  president,  B.  B.  Bachman, 
of  Philadelphia,  was  introduced  and 
made  a  very  brief  address  before  the 
meeting  adjourned. 

Simultaneous  sessions  were  held  in 
the  afternoon  on  lubrication,  motor  bus 
transportation  and  body  building  and 
finishing.  The  high  point  of  the  meet- 

ing, from  a  technical  point  of  view, 
was  reached  at  the  research  session 
on  Thursday  morning  where  but  one 
paper  was  presented.  It  was  prepared 
and  read  by  Harry  Ricardo,  the  famous 
British  automotive  engineer  who  made 
the  trip  to  the  United  States  as  the 

guest  of  the  society.  Mr.  Ricardo's 
subject  was  "Some  Recent  Investiga- 

tions and  Deductions,"  and  it  was  re- 
ceived with  the  greatest  interest.  It 

evoked  consideiiable  .discussion.  Un- 
fortunately, any  account  of  the  subject 

covered  is  entirely  beyond  the  scope 
of  this  story. 

Simultaneous  sessions  were  held  in 
the  afternoon  on  the  general  subjects 
of  engines  and  fuels,  and  materials.  At 
the  engine  and  fuel  session  papers  were 
read  by  O.  C.  Berry  and  C.  S.  Keger- 
reis,  on  "Manifold  Vaporization  and 
Exhaust  Gas  Temperatures,"  by 
Thomas  Midgley,  Jr.,  and  T.  A.  Boyd, 
on  "Methods  of  Measuring  Detonation 
in  Engines";  and  by  Thomas  Midgley, 
Jr.  and  W.  K.  Gilkey,  on  "Spectroscopic 
Investigation  of  Internal  Combustion 

Engines." 
The  materials  session  was  of  special 

interest  and  was  enlivened  by  consider- 
able discussion.  C.  N.  Dawe,  metal- 

lurgical engineer  of  the  Studebaker 
Corporation  gave  the  result  of  many 
tests  on  chrome-molybdenum  steel  for 
various  parts.  About  400  tension  pieces 
2  in.  and  smaller  were  tested.  J.  H. 
Nelson  of  the  Wyman-Gordon  Company 
felt  that  these  tests  were  not  conclusive 
and  that  a  higher  carbon  and  chromium 
content  in  chrome-nickel  and  chrome- 
vanadium  would  give  equally  good  re- sults. 

Mr.  Dawe  concludes  that  chrome- 
nickel  steel  apparently  still  holds  the 
first  place  among  commercial  steels 
for  case-hardening  of  important  parts, 
but  it  is  the  opinion  that  nickel-moly- 

bdenum steel  will  be  a  serious  con- 
tender. At  present  they  have  a  heat 

of  approximately  100,000  lb.  of  nickel- 
molybdenum  steel  of  the  following 
analysis:  Carbon  0.130,  manganese 
0.380,  sulphur  0.022,  phosphorus  0.020, 
nickel  1.580  and  molybdenum  0.200 
This  material  is  being  made  into  gears, 
knuckle-pins  and  the  like.  This  steel 
should  prove  a  serious  contender  with 
chrome-nickel  steel  for  case-hardening 
purposes,  because  of  its  ability,  in  the 
hot-rolled  condition,  to  harden  in  oil 
after  carbonizing.  This  statement  may 
not  be  wholly  clear  to  some,  but  it  is 
a  fact  that  a  piece  of  hot-rolled  steel  of 
a  given  composition  after  carbonizing 
will  not  harden  in  oil  to  the  degree 
that  a  piece  of  the  same  composition 
will  if  first  subjected  to  forging. 

To  summarize  this  portion  of  the 
subject  briefly,  our  observations  lead 
us  to  believe  that,  for  carbonizing  pur- 

poses, chrome-molybdenum  steels 
should  prove  entirely  satisfactory  for 
parts  in  which  hardness  alone  is  the 
chief  factor,  but  should  be  considered 
carefully  'before  being  used  for  im- 

portant parts  in  which  combined  tough- 
ness and  hardness  are  requisite,  such 

as  gears,  steering-knuckle  pins  and  the like. 

The  results  thus  far  obtained  with 
nickel-molybdenum  steel  are  very  sat- 

isfactory in  every  way  when  compared 
with  chrome-nickel  steel,  with  the  added 
advantage  of  the  greater  hardness  that 
can  be  obtained  from  an  alloy-steel  of the  former  type. 

In  a  paper  on  "Continuous  Die  Roll- 
ing," G.  R.  Norton,  works  manager  of 

Witherow  Steel  Co.,  showed  what  was 
being  done  along  this  line  and  com- 

pared the  results  with  the  usual  method 
of  upsetting  to  obtain  a  larger  cross- 
section,  as  in  automobile  drive  shafts. 
Photo  micrographs  of  etched  samples 
showed  the  even  flow  of  metal  and  the 
freedom  frnm  distortion  in  the  rolled 
section.  These  photographs  were  par- 

ticularly interestmg. 
The  drop  forging  practice  paper  pre- 

sented by  J.  H.  Nelson,  of  Wyman- 
Gordon  Co.,  discussed  the  subject  from 
the  standpoint  of  the  materials  used 
and  strongly  advocated  a  more  rigid 
inspection  and  testing  of  raw  products 
to  determine  their  fitness  for  use  in 
making  automatic   forgings. 

Seven  specific  possibilities  of  actual 
difference  between  drop-forgings  that 
are  apparently  identical  are  stated,  the 
requirements  of  the  inspection  of  raw 
stock  are  commented  upon,  and  the 
heat-treatment  and  testing  of  finished 
forgings  are  considered  at  some  length. 

Tabular  data  of  the  chemical  analyses 
and  physical  properties  of  107  different 
heats  of  carbon-steel  used  recently  were 
presented  and  showed  a  variation  in 
drawing  temperatures  of  140  deg.  F.  in 
steels  of  practically  the  same  chemical 
composition  to  meet  the  same  physical- 
property  specification,  based  on  more 
than  1,000  tests  on  this  grade  of 
steel  taken  from  production  stock.  The 
concluding  summary  has  five  specific 
divisions. 

(1)  Steels  of  the  same  grade  and  of 
the  same  chemical  composition  do  not 
respond  in  the  same  way  to  heat- treat- 

ment. (2)  To  heat-treat  with  mini- 
mum loss,  only  steels  from  the  same 

melt  should  be  included  in  a  furnace 

charge.  (3)  Stock  subjected  to  heat- 
treatment  should  be  carefully  segre- 

gated into  piles  of  the  same  melt;  it 
should  be  kept  segregated  throughout 
the  entire  process  of  fabrication  to 
produce  satisfactory  forgings  of  uni- 
foi-m  quality.  (4)  Tensile  and  hard- 

ness tests  should  be  required  on  all 
heat-treated  forgings  to  check  the 
thoroughness  with  which  the  various 
heat-treatment  operations  were  per- 

formed. (5)  At  least  one  hardness  test 
should  be  made  on  all  heat-treated 
forgings  to  insure  that  all  have  re- 

sponded to  the  heat-treatment  opera- 
tions in  the  same  manner. 

The  paper  was  discussed  at  length 
by  both  steel  makers  and  users. 

The   last   paper   of   the    session   was 
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by  Prof.  EarkiM  ToQC«<U,  on  "Perti- 
Bant  Facts  CoaoMminc  Malleable-iron 

GMtiBC*.- A  piMiiBgir  cwr  aeuioa  waa  held  on 
PrkUy  mominK  at  which  the  speakers 
were  J.  K.  Schipper  on  "Passenser  Car 
Brakea,"  S.  Von  Ammon  on  "Develop- 
iac  a  Method  for  Testing  Brake-Lin- 

iBK."  and  b^  Aognst  Trowbri^re  on 
"Pnotocraphic  Recording  of  Engine 

Data." The  carnival  took  place  on  Wednes- 
day evMting  and  was  a  grand  success. 

Entertainment  to  suit  everybody  no 
mattar  what  his  tastes,  was  supplied 
and  apparvntlv  met  with  the  entire 
approval  of  tne  members  and  their 
Voeata. 

At  the  annual  dinner  on  Thursday 
eveaiag  nearly  a  thousand  diners  met 
at  the  Hotel  Astor  to  enjoy  the  food, 
regret  the  drought  and  listen  to  the 
wit  of  the  toastmaster  and  the  wisdom 
of  the  speeches.  Charles  F.  Ketterinp 
waa  toaatnaster  and  as  usual  mixed 
•oate  direct  shots  of  hard  common 
acnae  with  his  scattering  fire  of  witti- 

cisms and  stories.  Appropriate  remarks 
were  made  bv  the  retiring  and  newly- 
alaeted  presidents.  The  speaker  of  the 
•vening,  Arthur  R.  Marsh,  editor  of 
B«»nomie  World,  painted  a  picture  of 
the  general  economic  situation  which 
waa  very  realistic.  He  laid  extra  em- 

phasis on  the  fact  that  in  the  long  run 
the  only  thing  that  can  be  exchanged 
for  goods  ia  goods.  This  being  true, 
we  can  expect  little  trade  with  Europe 
until  her  people  are  able  to  produce 
goods  which  they  can  exchange  for 

OOTB.  Purchasing  power  at  home  de- 
penda  largely  on  tne  farmer  and  the 
aacceai  of  his  crops.  If,  as  is  now  the 
ease,  be  is  asked  to  pay  a  price  meas- 
nred  in  terms  of  his  product  for  the 
article*  he  wants,  that  is  out  of  all 
proportion  to  the  basis  established  be- 
Tore  the  war  by  decades  of  adjustment, 
tb«)  business  must  inevitably  oe  slowed 
down.  Measured  in  bushels  of  com 
be  now  pays  five  times  as  much  for 
ahoea  or  clothing  as  he  did  in  1913.  No 
wonder  he  does  not  buy  and  we  have 
nnemployment  in  the  metropolitan  dis- 
tricts. 

Mr.  Marsh  concluded  -by  calling  at- 
tention to  a  very  definite,  if  not  a  very 

prominent,  improvement  in  the  output 
and  willingness  to  work  of  the  Euro- 

pean producers,  and  said  that  as  this 
tendency  grew,  our  credit  and  exchange 
diAeuHies  would  diminish  and  even- 

tually prosperity  would  return. 

Accessory  Manufacturers 
Elect  Officers 

The  Motor  and  Acce.ssory  Manufac- 
torerm*  Association  held  a  dinner  in  the 
Hotel  Commodore,  New  York  City,  on 
Wednesday  evening,  Jan.  II.  A  large 
number  of  the  members,  who  were  in 
attendance  at  the  Automobile  Show, 
were  present  at  the  dinner. 

On  Thursday  morning  the  members 
met  in  the  aaaociationa  rooms  on  42d 
St^  and  re-elected  three  members  on 
tita  board  of  directors,  whose  terms  had 

expired  .  E.  P.'  Hammond,  C.  E.  Thomp- son and  J.  M.  McComb  were  the  men 
cboacn. 

Oflkcn  of  the  asxociation  are:  E.  H. 
Broadwell,  president;  W.  O.  Rutherford, 
first  vice-president;  A.  W.  Copland, 
second  vice-president;  H.  L.  Homing, 
third  vice-president;  L.  M.  Wainwright, 
I  treasurer;   G.,B.  Griffin,  iiecretary;   N. 
I4.Heminway,  general  manager. 

Auto  Show  Brings  Out 
Ninety-two  Exhibits 

Those  who  recall  the  early  automo- 
bile shows  in  Madison  Square  Garden 

cannot  fail  to  be  impressed  by  the  tre- 
mendous strides  that  have  been  made. 

Perhaps  Ihe  fact  that  in  the  early 
shows  there  was  a  track  on  which  the 
various  makers  could  demonstrate  that 
the  cars  would  actually  run,  indicates 
the  state  of  the  business  at  that  time 
as  well  as  anything.  Then  too,  we  had 
not  appreciated  the  value  of  safety  and 
we  incurred  fire  hazards  which  no  one 
would  dream  of  today. 

There  were  ninety-two  makes  of  cars 
exhibited  at  the  1922  show,  a  few  of 
them  new,  but  for  the  most  part  those 
with  well  known  names.  Launching 
new  cars  is  a  very  dilTerent  proposition 
than  in  former  years.  The  competi- 

tion of  the  year  seems  to  be  among  the 
builders  of  small  or  medium  six-cylin- 

der cars  and  the  growth  of  the  closed 
body  is  very  noticeable.  Two  makes, 
the  Dort  and  Essex,  show  a  low  priced 
closed  body  much  nearer  the  price  of 
open  bodies  than  anything  heretofore built. 

The  following  facts  and  figures,  con- 
cerning the  automobile  indu-stry,  form 

a  basis  for  probable  business  this  year: 

Autoniohnn  rtciMmd  in  V.  8.  (ap- 
DroiiniMc'Iy)    10,000,000 Motor  curs    9,000,000 
.Motor  Irurlu    1,000,000 

Cnra  and  trucks  owned  by  f»rm«n.. . .  3,000,000 
Motorean    2,830,000 
Motortrucks    150,000 

Farm  products  hauled  by  motor  tran^ 
ix>rt(i..ns)    134,400.000 

schools  Ubing  motor  bus  transporta- 
tion for  children    1 2,000 

Motor  busesiu  operation    20,000 
( >ritunijcd  public  motor  exprem  lines  1 ,  300 
Citin  havmc  orianitMl  motor  bus 
„  lines    600 
PcMenitvrs  carried  annually  by  motor 
_  car. .         6.000,000.000 
FreiKht   baulcd   annually  by  motor 

truck  (tons)    1,200,000,000 

PRODtICTIONINI92l 

Camsndtruckx. .  .    ...       1,680,000 
Ueoreaiiofrom  1 920  production    24% 
Car.    1,535,000 
Trucks. ...       1 45,000 

n  nolraale  Talue  ot  ears  and  trucks 
prduced      $1,222,350,000 
1>i.<-n'iise  from  1 920  wholesale  value  45% 

Wlii>Intale  value  of  motor  cars  pro- 
duoMl      $1,088,100,000 

Wholmale  vahis  of  motor  trucks  pro- 
duced        $134,250,000 

.\vcraico  wholcftale  price  motor  oar 
1921    $702 

AviTsse  wholesale  price  motor  oar 
1925    $897 

.Kvmte  wholesale  price  motor  truck 
1921         $968 

Avcrnite  wholewtde  price  motor  truok 
1920    $1,273 

MotorcarfaeturiesinU.S    105 
Motor  Iniek  factories  in  TJ.  8    140 
Butcs  in  which  {aetorlos  are  located..  32 
Employees  encaiied  in  oar  and  tnuik 

miutufapturp    256,000 
EXPORTS 

\'Hlue  of  n)ot.f>r  vehicles  and  parts  ex- 
ported,  includinsenxitu.s  and  tiite  $102,945,610 

Number  of  motor  can  ciported    $30,639 
Value  of  motor  OBIS  exported    $33,712,208 
N  umber  of  motor  trucks  exported.. . .  7,748 
Value  of  motor  trucks  exported    11,457,616 
Number  d  eoontriee  to  which  auto- 

mobiles wen  •xportcddurinc  year.  114 

DEALERS  AND  0ARA0E8  IN  U.  H. 
Psweneer  car  dealers    38,216 
Motor  tniek  dealers    24,488 
Oaracta    59,093 
Rcpairaboia    55.521 

While  only  two  air-cooled  cars  were 
in  the  show  itself,  another  was  shown 
at  the  Hotel  Commodore  and  a  fourth 
at  a  lt>cal  showroom.  The  Stanley 
Hteamer  was  alone  in  its  class  in  the 
show,  but  bad  a  rival  at  the  Commo- dore. 

One  car,  the  Bournonville,  was 
equipped    with    a    rotary    valve    motor. 

this  type  of  valve  proving  periodically 
attractive  to  designers  but  never  as  yet 
surviving  the  test  of  time.     A  section 
of  the   Iranklin   case-hardened   crank- 

shaft, fractured  purposely  to  show  the 
depth  (if  the  case  and  the  soft  center, 
attracted   attention.     There   seemed   to      . 
be   fewer    novelties    among    the    acces-     m 
sories,   although    the   problem    of    pre-     1 
venting  theft  nas  received  wide  atten- tion. 

Machine  tools  and  supplies  were  well 
represented;  Heald  had  a  new  piston 
ring  grinding  machine;  Landis  a  cyl- 

inder grinding  machine;  Norton  a 
crankshaft  grinding  machine;  Van  Nor- 

man, piston  grinding  machines;  South 
Bena  Lathe  Works,  several  lathes  and 
attachments,  and  the  Vibration  Spe- 

cialty Co..  a  new  balancing  machine. 
Among  other  exhibitors  in  this  section 
were  the  American  Non-Ferros  Metal 
Corporation,  Wallace  Barnes  Co.,  Bas- 
sick  Manufacturing,  Champion  Pneu- 

matic Machinery  Co.,  Clark  Equipment 
Co.,  Eclipse  Machine  Co.,  Millers  Falls 
Co.,  Morse  Chain  Co.,  Veeder  Manu- 

facturing Co.,  and  Wyman-Gordon  Co. 
s 

Fords  To  Bid  for  Lincoln 
Plant 

The  receivership  for  the  Lincoln 
Motor  Co.,  Detroit,  Mich.,  has  caused 
much  comment,  so  that  the  plan  of 
Henry  and  Edsel  Ford  to  bid  for  the 
plant  at  the  auction  of  Feb.  4  ia  of 
special  interest  to  all  in  the  automotive 
field.  Whether  the  Ford  interests 
really  want  the  Lincoln  plant  may  be 
open  to  question,  although  all  who  know 
of  the  Ford  faculty  for  producing  auto- 

mobiles at  low  cost  realize  that  they 
would  make  a  distinct  mark  in  the  high- 
grade  field.  At  any  rate  they  will 
force  others  to  pay  somewhere  near 
what  the  plant  is  worth  instead  of  al- 

lowing it  to  be  bought  in  far  below  its 
value.  As  the  court  placed  a  low  value 
of  $8,000,000,  the  bids  must  at  least 
equal  this.  Rumor  has  it  that  Ford  will 
bid  as  high  as  $11,000,000  if  necessary. 

The  old  company  will  be  dissolved  and 
the  new  Lincoln  Motor  (Corporation 
formed,  retaining  the  Lelands  in  the 
management.  Every  effort  will  be 
made  to  work  out  a  plan  to  reimburse 
those  who  had  actually  invested  cash  in 
the  company.    The  sale  will  be  awaited 
with  interest. 

» 

Move  To  Continue  Screw 
Thread  Commission 

In  recommending  to  the  House  of 
Representatives  that  it  extend  the  term 
of  the  National  Screw  Thread  Commis- 

sion for  a  perio<l  of  five  years  from 
March  21,  1922,  the  Committee  on  Coin- 

age, Weights  and  Measures  states  that 
"there  would  seem  to  be  no  good  reason 
why  the  commission  should  not  be  au- 

thorized to  continue  its  work  for  the 
period  suggested.  There  is  no  division 

of  opinion  in  the  committee." Representative  Vestal,  of  Indiana, 
chairman  of  the  committee,  in  his  re- 

port to  the  House,  states  that  the  com- 
mission "can  pei-forni  a  very  important 

additional  work  by  establishing  stand- 
ards for  certain  special  screw  threads — 

for  instance,  such  as  are  used  in  pipes 
and  couplings.  Another  important  work 
proposed  for  the  commission  is  that 
of  establishing  suitable  standards  of 
sizes  and  shapes  for  bolt  heads  and  also 
for  standardizing  the  gages  of  wire  and 
rods  used  in  the  manufacture  of 

screws." 
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German  Machine  Tool  Industry  at  the 
End  of  1921 

The  year  just  completed  has  been  for 
the  German  machine  building  industry 
an  eventful  time,  unparalleled  in  its 
history,  with  the  exception  perhaps  of 
the  year  1919.  Like  in  1919,  business 
moved  in  a  steep  line  and  jumped  sud- 

denly from  deep  depression  to  a  period 
of  activity  which,  if  it  is  not  a  boom, 
bears  a  close  resemblance  to  one.  The 
shifting  of  the  scenes  from  utter  dull- 

ness to  business  of  great  briskness  has 
been  so  sudden  that  the  industry  has 
been  taken  entirely  unawares,  plung- 

ing it  into  considerable  confusion.  The 
effects  are  already  becoming  noticeable 
and  are  threatening  to  cut  short  the 
life  of  the  present  boom  before  it  has 
had  time  to  come  into  full  swing. 
Manufacturers  were  reluctant  to  lay  in 
stock  during  the  time  of  business  de- 

pression, and  the  iron  mills  reduced 
their  output.  The  inevitable  result 
was  that  raw  material  became  scarce 
when  business  revived,  and  the  produc- 

tion was  unable  to  cope  with  the  rush 
of  the  demand. 

It  appears  that  very  little  has  been 
done  since  the  war  by  the  iron  works 
to  follow  the  fluctuations  of  the  market. 
The  small  reserves  of  material  were 
soon  exhausted.  The  output  of  raw 
material  being  entirely  unequal  to  the 
present  consumption,  conditions  are 
getting  worse  every  day,  and  have  al- 

ready reached  such  a  state  of  string- 
ency that  a  number  of  shops  have  been 

forced  to  reduce  working  time.  As  a 
consequence,  the  re-establishment  of 
maximum  prices  and  the  rationing  of 
raw  material  are  under  contemplation. 
The  serious  aspect  which  the  coal  situa- 

tion is  taking  at  the  same  time,  puts  a 
limit  to  the  capacity  of  the  iron  works, 
and  leaves  no  hope  that  conditions  can 
be  improved  no  matter  how  severe  the 
pressure  grows.  This  is  not  the  only 
item  which  makes  the  present  boom 
appear  to  be  short-lived.  In  fact,  peo- 

ple in  a  position  to  view  the  whole 
situation  have  frequently  warned  the 
country  against  illusions  in  this  re- 
.spect,  saying  that  the  crest  of  the 
wave  can  break  any  day,  and  declaring 
the  present  boom  to  be  a  valuta  boom 
solely,  and  no  real  one.  A  very  serious 
argument  put  forward  by  the  skeptics 
with  regard  to  the  duration  of  the  boom 
is  the  fact  that  it  is  based  only  in  a 
small  degree  upon  the  export  market 
and  chiefly  upon  the  domestic  market, 
and  that  the  reigning  spirit  of  the 
latter  is  not  a  serious  demand  but 
mainly  speculation.  As  a  matter  of 
fact  the  ratio  between  the  mark  and 
the  dollar  has  become  the  ruling  factor 
in  Germany'.?  economical  life.  Busi- 

ness expands  and  contracts  almost  in 
the  same  proportion  and  nearly  as 
quickly  as  this  ratio  changes.  Not  bet- 

ter can  the  instability  of  the  present 
boom  and  the  unsoundness  of  the  whole 
business  situation  be  characterized  than 
by  the  fact  that  the  depreciation  of  the 
money  has  become  the  only  stimulant 
of  business. 
A  gigantic  battle  has  been  waged, 

under  the  surface,  during  the  last 
months  between  the  government  and 
the   exporting  industries   for  the   pro- 
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ceeds  of  exports,  carrying  in  its  train 
all  the  various  issues  and  questions 
which  the  industries  want  to  be  settled 
in  their  favor  before  listening  to  the 
claims  of  the  government.  It  is  char- 

acteristic of  the  relation  of  strength 
prevailing  between  both  parties  that 
the  government  has  not  attempted  to 
enforce  those  claims.  On  the  other 
hand,  it  was  unable  to  accede  to  the 
counter-claims  of  the  industry,  which 
fill  a  whole  list  of  demands  like  the 
private  ownersship  of  railroads,  revised 
taxation  policy,  and  the  abandonment 
of  socialization  schemes.  At  present, 
industry  can  be  said  to  occupy  a  cer- 

tain control  over  the  government.  Not 
content  with  this  position,  it  strives  to 
assume  complete  control  by  making  use 
of  the  upper  hand,  which  it  no  doubt 
has,  as  the  sole  supplier  of  the  gold 
money  required  by  the  government.  At 
present  a  truce  has  been  reached  be- 

tween the  two  parties,  in  view  of  the 
exceedingly  serious  financial  situation 
of  the  country,  but  there  can  be  no 
doubt  the  strife  will  be  resumed  as 
soon  as  conditions  permit  it.  As  an 
effect  of  this  truce,  the  industrial  or- 

ganizations which  appear  to  be  pulled 
more  or  less  by  the  same  strings,  have 
come  to  the  rescue  of  the  government 
by  deciding  to  deliver  to  the  govern- 

ment part  of  the  export  proceeds.  This 
was  lately  decided  upon  in  an  extra- 

ordinary meeting  of  the  German  ma- 
chine builders,  which  proclaimed  the 

willingness  of  this  industry  to  sur- 
render 25  per  cent  of  the  values  of  its 

export  returns  to  the  government.  For 
the  present  this  must  be  considered  the 
limit  of  the  help  the  industry  is  lend- 
mg  the  government. 

Although  the  buying  wave  came  with 
a  rush  right  after  the  breakdown  of  the 
German  money  market,  it  did  not 
sweep  over  all  parts  of  the  industry 
with  equal  force.  A  marked  differentia- 

tion could  be  noted  in  various  branches 
of  industry.  The  rise  of  the  demand 
was  not  general  but  specific,  with  re- 

gard to  quality  and  types  of  goods. 
This  is  especially  true  of  the  machine 
building  industry.  The  machine  tool 
building  industry,  for  instance,  was 
late  to  profit  from  the  revival  of  busi- 

ness. As  late  as  October  the  majority 
of  the  works  complained  of  insufficient 
business,  although  such  complaints 
should  not  be  taken  too  literally,  as  the 
machine  tool  people  still  remember  too 
vividly  the  bonanza  times  of  the  war 
years  and  the  boom  of  1919,  and,  hav- 

ing increased  the  capacity  of  their 
works,  they  are  somewhat  spoiled.  But 
it  is  a  fact  that  until  September  the 
tools  in  stock  gave  little  sign  of  dimin- 

ishing, nor  was  there  any  material 
change  noticeable  with  regard  to  de- 

livery times  quoted.  This  change  took 
place  during  October,  and  chiefly  in 
November.  In  the  course  of  these  two 
months  quotations  from  stock  have  al- 

most ceased,  and  delivery  times,  which 
varied  from  four  to  twelve  weeks,  have 
been  considerably  extended.  Several 
of  the  leading  firms  have  in  fact  sold 
out  their  production  until  May  and 
June  of   1922.      The   official   labor   sta- 

tistics provide  a  striking  illustration  of 
the  sudden  change  which  took  place. 
While  in  August  only  45  per  cent  of 
the  workmen  employed  in  the  machine 
building  industry  were  working  full 
shifts,  this  percentage  was  99.1  per cent  at  the  beginning  of  December. 

Prices  have  risen  quickly  in  propor- 
tion to  the  increased  demand.  The 

Association  of  German  Machine  Tool 
Builders  has  recently  fixed  as  a  mini- 

mum a  sale  price  thirty  times  the  pre- war price,  or  30  m.  per  kilogram,  the 
pre-war  price  averaging  1  m  per  kilo- 

gram. The  price  policy  of  the  German machine  building  industry,  including 
the  machine  tool  industry,  has  recently 
been  laid  down  at  an  extraordinary meeting  of  the  Association  of  German 
Machine  Builders,  by  Dr.  Doehne,  presi- 

dent of  the  Hartmann  Machine  Build- 
ing Works  in  Chemnity,  one  of  the 

largest  German  machine  tool  building concerns.  The  principle  of  this  policy, 
Dr.  Doehne  says,  is  to  base  the  domestic 
prices  upon  the  actual  manufacturing cost,  and  to  keep  the  latter  as  low  down 
as  possible.  For  exports,  the  price  is  to 
be  adjusted  according  to  foreign  com- 

petition, quite  independent  of  domestic 
prices.  It  will,  he  says,  be  impossible 
to  carry  this  out  strictly,  as  the  "hole 
m  the  West"  (meaning  the  occupied territory)  has  not  yet  been  closed  ef- 

fectively, and  as  frontier  conditions  in 
the  East  are  by  no  means  settled.  The 
foreign  competition  aiming  at  ousting German  industry  from  export  markets 
has  further  to  be  taken  into  considera- 

tion. Dr.  Doehne  believes  that  in  cer- 
tain "high  exchange^'  countries  no  more than  the  German  pre-war  price  in  gold 

can  be  obtained,  while  in  others  there 
is  a  wider  margin.  With  regard  to 
countries  of  "low  exchange,"  it  has 
been  decided  to  sell  at  prices  lower  than 
foreign  prices,  but  in  every  case  higher 
than  domestic  prices,  providing  that 
guarantees  are  given  that  such  ma- 

chines will  not  find  their  way  into 
countries  of  high  exchange.  If  the 
German  exchange  improves  it  will 
make  the  manufacturer  a  loser,  and  for 
this  reason  the  State  Bank,  it  is  de- 

clared, will  have  to  aiTange  to  guar- 
antee against  such  losses,  and  a  large 

part  of  the  purchase  price  will  have  to 
be  paid   in  advance. 

In  conjunction  with  the  prices  of  new 
machinery,  a  general  rise  of  prices  took 
place  also  on  the  second-hand  market 
This  rise  has  been  further  stimulated 
by  the  recent  considerable  increase  of 
scrap  prices.  For  machine  tools  little 
better  than  scrap,  prices  from  6  to  8  n> 
per  kilogram  are  paid,  and  in  the  case 
of  still  serviceable  tools  15  m  and  evei 
20  m  per  kilogram. 

It  will  be  remembered  that  the  Ger- 
man industry  has  during  the  last  twelve 

months  or  more  accumulated  enormou* 
sums  by  way  of  increase  of  capital, 
which  was  not  in  all  cases  due  to  actual 
needs.  These  investments,  in  which  a 

large  part  of  the  population  partici- 
pated, as  the  fever  of  speculation  hat 

swept  the  whole  country,  amounted  ii 
the  average  to  two  billion  marks  per 
month.      In    the    first    ten    months    «ff 
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t9Sl  «var  tkrw  UUioa  mariu  face  value 

««i«  iB««at«d'li'a«w  stock  conpanies; 
•l«v«n  billion  marks  in  increased  capi- 

tal; and  nearly  five  billion  marks  in 

pnferred  capiul.  The  total  is,  how 
eTW,  much  higher,  as  all  these  sums 
haT«  htea  issued  considerably  above 

par.  la  October  alone  eighteen  new 
stock  companies  hare  been  formed  in 
the  machme  building  imlustry,  and 

fortjr-aeven  existing  companies  have 
raised  their  capital  by  thrc<?  hundred 

and  fourteen  million  marks.  It  was 

nntewhat  of  a  surprise  that  these  huge 

SOBU  did  not  find  an  outlet  on  the  mar- 
ket sooner;  the  explanation  is  that  they 

w«ra  kept  back  in  the  expectation  of 
lower  prices.  When  the  reverse  took 

place,  and  depreciation  of  the  currency 
carried  prices  upward  and  the  capital 
iDMii  IPS  wen  turned  loose  on  the 
awrket. 

The  chief  marketa  of  machine  tool 

exports  are  Belgium,  France,  Holland, 
Austria,  Creko-Slovakia  and  South 

America.  Next  to  these  are  Switzer- 
land. Spain  and  Italy,  while  France 

bought  from  Germany  over  6,000  tons 
of  machine  tools  monthly,  Belgium  even 
moie.  Great  Britain  took  an  average 
of  1,000  tons  per  month. 

In    view    of    the    new     reparations 

question,  every  rumor  has  an  immediate 
effect    on     the     money     market,     and 
through    the    latter    on    the    industrial 
market.     It   is  difficult   to  get  a  clear 
view  of  developments  even  of  the  near 
future.     The   fact    that    the   industrial 

organizations  arc  shaping  their  policy 
to  a   low   exchange  of  the   mark    indi- 

cates  that  those  circles  which,   in   co- 
operation with  the  banking  institutions, 

have  the  money  market  well  under  con- 
trol, believe  in  a  prolonged  duration  of 

the    present    money    depreciation.      In 
fact  It  may  be  said  that  the  whole  of 

German    industry,   with    the    enormous 
following  it  has  in  its  millions  of  stock- 
hoiderB,  is  viewing  a  possible  improve- 

ment   of    the   mark,    as    the    result   of 
revised  reparations  duties,  with  decided 
disfavor.     German  manufacturers  have 

so  far  succeeded  in  keeping  the  work- 
men quiet  by  giving  them  a  part,  but 

never    the    whole,    of    their    increased 

pnfits.  by  wa^  of  higher  wages.     At 
ttte    present   time    wages    paid    in    the 
machine  tool  shops  are  approximately 
100  per  cent  higher  than  tney  were  a 
year  ago. 

Approximately,  the  wages  of  hand 
workers  have  now  risen  to  twenty  times 

the  pre-war  standard,  and  the  remun- eration of  clerical  workers  to  from 
ten  to  fifteen  times.  It  is  true  that  in 
Germany  the  purchasing  power  of  the 
mark  is  considerably  higher  than  in 
foreign  countries',  but  the  ratio  between 
pre-war  and  present  wages  is  still  in 
disfavor  of  the  working  classes.  If 
a  reverse  movement  of  the  exchange 
sets  in,  it  will  hardly  be  possible  to 
screw  the  wages  down  at  once.  The 
ran!  difficulty  will  commence  when 
wafes  are  forced  to  follow  the  retro- 

grade movement  of  the  exchange. 
Nothing,  or  very  little,  has  been 

done  in  Germany  since  the  outbreak  of 
the  war  with  regard  to  higher  economy 
of  production.  The  work  then  in 
progress,  following  the  lead  of  the 
United  States,  has  been  interrupted  by 
the  war  and  has  never  been  resumed. 
A  severe  awakening  to  this  fact  has 
recently  been  caused  by  Director  Hugo, 
one  of  the  leading  men  in  German  in- 

dustry, who  has  publicly  stated  that 
accordinir  to  the  testimony  of  German 
cnrineers    who    recently    Tisited     the 

Uniteil  Suites,  German  manufacturintr 
methods  have  fallen  far  behind  those  of 

America.  In  the  case  of  a  decided  im- 
provement vvf  the  mark,  he  declared,  if 

only  to  ten  or  fifteen  times  below  par 
value,  (lerman  industry  has  no  chance 
to  compete  against  .\merican  industry. 
A  similar  but  more  explicit  statement, 

headeil  "The  Downfall  of  German  In- 
dustrial Science,"  was  prepared  by  one 

of  the  directors  of  the  A.  E.  G.  Electric 

Co.,  and  submitted  to  the  government. 
This  statement  has  never  been  made 

public,  but  it  is  known  that  it  dealt 
rather  sharply  with  the  indolence  and 
assure<lness  of  German  engineers  with 
regard  to  their  methods  of  production. 
Eminent  economists  argue  that  the 

prevailing  laxity  in  the  shops  is  a  con- 
sequence of  a  superabundance  of  profits, 

and  that  nothing  short  of  the  force  of 
necessity,  even  culminating  in  a  severe 

crisis,  "can  again  put  the  industry 
abreast  of  times. 

As  the  German  industry  is  unable  to 
cope  with  different  exchange  conditions, 
and  its  present  activity  is  solely  based 
on  the  currency  depreciation,  and  for 
this  rejison  is  dependent  on  the  situation 
of  the  money  market,  the  outlook  for 
the  coming  year  is  a  matter  of  the 
merest  speculation.  The  only  solid 
foundation  which  offers  itself  to  the  out- 

look is  the  agreement  reached  between 
Germany  and  France  with  regard  to 
paying  the  reparations  in  goods.  This 
promises  to  keep  industry  employed  to 
a  certain  degree,  together  with  the 
possibilities  which  appear  to  arise  with 
regard  to  the  rebuilding  of  Russia.  As 
far  as  the  home  market  is  concerned, 
there  is  little  illusion  as  to  the  prob- 

ability of  the  present  boom  collapsing 
as  quickly  as  it  sprang  up. 

The  Black  &  Decker  Manufacturing 

Co.,  builder  of  portable  electric  tools, 
of  Baltimore,  Md.,  announces  that  ef- 

fective Jan.  3,  it  will  make  a  freight 
allowance  on  shipments  of  100  lb.  or 
over  to  points  in  the  United  States  and 
Canada.  This  will  make  it  possible  for 

all  jobbers  to  sell  Black  &  Decker  goods 

in  the  United  States  and  Canada  with- 
out adding  anything  to  the  price  to 

cover  freight. 
The  Earl  J.  Bullard  Manufacturing 

Co.,  with  main  offices  at  219-220  Wash- 
ington Bldg.,  Madison,  Wis.,  has  been 

organized  and  incori)orated  to  manu- facture and  sell  mechanical  accessories, 
machine  tools  and  appliances.  E.  J. 
Bullard,  president  of  the  new  company, 
was  recently  granted  a  patent  on  a 
new  piston  ring,  which  the  company 
will  start  manufacturing   at   once. 

The  Circle  Supply  and  Machinery 
Co.,  a  new  wholesale  establishment 
dealing  in  automobiles  and  machinery 

opened  on  Jan.  1  at  33.^)  Decatur  St. New  Orleans,  La.  Motley  Lewis,  for 
the  past  ten  years  treasurer  of  the 
A.  M.  Lockett  Co.,  dealers  in  machinery 
in  that  city,  is  president  of  the  new 
concern;  A.  0.  Levert,  a  large  sugar 
planter  of  Levert,  La.,  is  vice-president, 
and  W.  S.  Austin  is  consulting  engineer. 

Salesmen  for  the  Black  and  Decker 
Manufacturing  Co.,  Baltimore,  Md., 
recently  ended  a  sales  conference  held 
at  the  main  office  of  the  plant  and 
which  continued  for  a  week.  In  addi- 

tion to  sessions  at  which  business  was 
discussed  there  also  was  a  program  of 
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amusement.  .About  fifty  nianagei-s  and 
salesmen  from  all  sectiops'of  the  United States  and  Canada  attended. 

It  has  been  definitely  announced  that 
the  Great  Southern  Steel  Corporation, 
incorporated  a  few  weeks  ago  with 

$105,000,000  capital  under  the  Dela- 
ware laws,  will  shortly  start  the  de- 

velopment of  its  coal  and  iron  ore  prop- 
erties in  the  Alabama  district,  and  be- 

gin immediate  construction  of  a  $500,- 
000  steel  plant  near  Birmingham.  Per-- 
mission  to  operate  in  Alabama  was  ob- 

tained a  few  days  ago.  During  the 
past  several  months  the  corporation 
has  acquired  approximately  100,000 
acres  of  coal  and  ore  lands  in  Alabama. 
The  Lackawana  Bridge  Works  Co. 

has  purchased  the  plant  and  equipment 
of  the  Ferguson  Steel  and  Iron  Corpo- 

ration at  Buffalo,  N.  Y.  The  Lackawana 
Bridge  Works  Co.,  is  a  subsidiaiy  of 
the  Lackawana  Steel  Co.,  with  a  plant 
at  Buffalo.  This  announcement  was 
made  by  R.  H.  Kellog,  secretary  of  the 
two  companies. 

B.  Freidus  &  Co.,  of  Boston,  Mass., 
has  opened  offices  at  1303  Columbus 
Ave.,  Boston.  The  company  deals  in 
new  and  used  machinery  and  electrical 

apparatus. The  plant  of  the  Davis-Price  Foundry 
Machine  Co.,  at  New  Cumberland,  Ohio, 
has  been  sold  to  the  Resistant  Alloy 
Steel  Castings  Co.,  and  will  be  opened 
this  month.  H.  S.  Ginger  is  superin- 

tendent of  the  factory. 
The  Canton  Forge  and  Axle  Co.,  has 

been  incorporated  at  Canton,  Ohio.  Or- 
ganization has  been  completed  with  F. 

C.  Moore,  president;  H.  C.  Holloway, 
secretary;  T.  F.  Dupuy,  general  man- 

ager. F.  A.  Poor,  of  Chicago,  is  chair- 
man of  the  board  of  directors.  The 

company  will  occupy  the  old  plant  of 
the  Standard  Parts  Co.,  whicn  it  re- 

cently purchased. 
P.  &  F.  Corbin  Co.,  of  New  Britain, 

Conn.,  has  purchased  from  the  New 
Britain  Machine  Co.,  the  building  in 
that  city  which  was  erected  by  the 
U.  S.  Government  during  the  war  for 
the  manufacture  of  gun  carriages.  The 
plant  will  be  equipped  to  manufacture 
hardware. 

The  Hart  &  Hutchinson  Co.,  New 
Britain,  Conn.,  has  sold  its  land  and 
buildings  to  the  Hart  &  Cooley  Co., 
but  will  continue  to  occupy  the  premises 
on  a  rental  basis. 

The  Exeter  Machine  Works,  Inc.,  of 
West  Pittston,  Pa.,  has  appointed  the 
Allen  Engineering  Co.,  of  Boston, 
Mass.,  as  its  sales  agent  in  the  Boston 
district.  The  Exeter  company  manu- 

factures a  line  of  hoisting  and  struc- 
tural machinery,  cranes  and  mill  equip- 

ment. 
The  Reed-Prentice  Co.,  and  associate 

companies  the  Becker  Milling  Machine 

Co.,  and  the  Whitcomb-Biaisdell  Ma- 
chine Tool  Co.,  announce  the  removal 

of  their  New  York  office  under  the 
direction  of  P.  K.  Dayton,  from  the 
Grand  Central  Palace  to  Room  536, 
Singer  Building,   149  Broadway. 

The  W.  S.  Rockwell  Co.,  50  Church 

St.,  New  York  City,  has  appointed  Gib- 
bons Bros.,  Ltd.,  Dudley,  Worcester, 

England,  as  its  sole  agent  in  the  Brit- ish Isles. 
"fhe  McCabe  &  Sheeran  Machinery 

Corporation  has  been  organized  in  New York  Citv  with  offices  at  149  Broadway. 

Mr.  McCabe  was  formerly  vice-presi- dent and  manager  of  the  McCabe  Lathe 
and  Machinery  Corporation;  Mr. 
Sheeran  was  treasurer  and  sales  man- ager of  the  same  company. 
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Salesmen  of  the  Oliver  Machinery 
Co.,  Grand  Rapids,  Mich.,  held  a  two- 
day  convention  at  the  home  plant  on 
Jan.  5  and  6.  The  time  was  spent  in 
studying  and  analyzing  the  selling 
points  of  the  latest  types  of  machines. 
W.  H.  Smith  &  Sons  Co.,  planing 

mill  operator,  is  rebuilding  its  plant  at 
Johnson,  Pa.,  which  was  recently  de- 

stroyed by  fire.  New  machinery  in  the 
form  of  mortising  machines,  handsaws, 
planers,  belt  sanders,  lathes  and  grind- 

ing machines  will  be   installed. 
Berggreen  &  McConnell,  industrial 

engineers,  has  been  organized  by  Paul 
H.  Berggreen  and  Henry  I.  McConnell. 
The  company  has  offices  in  the  Oliver 
Bldg.,  Pittsburgh,  Pa.,  and  will  special- 

ize in  valuation  and  examination  of 
industrial  plants  and  engineering  en- 
terprises. 

O.  D.  Wharton  has  resigned  as  vice- 
president  and  general  sales  manager 
of  the  Crucible  Steel  Co.  of  America. 

O.  M.  Rau,  formerly  consulting  engi- 
neer with  the  Philadelphia  Rapid 

Transit  Co.,  has  become  associated  with 
the  Hardinge  Company,  Inc.,  of  New 
York  City.  He  will  specialize  in  the 
building  of  Quigley  pulverized  fuel 
systems. 
Warren  D.  Blatz  has  been  made 

general  sales  manager  of  the  entire 
plants  of  the  Bridgeport  Brass  Co., 
manufacturer  of  brass  goods,  etc., 
Bridgeport,  Conn. 

W.  O.  Renkin  has  become  associated 
with  the  Hardinge  Company,  Inc.,  of 
New  York  City.  He  will  be  managing 
engineer  of  the  Quigley  pulverized  fuel 
department. 

E.  A.  Shkinek  has  been  appointed 
manager  of  the  Motch  &  Merryweather 
Co.  branch  office  in  the  First  National 
Bank  Bldg.,  Cincinnati,  Ohio. 
Roy  McNamara,  road  engineer  and 

automotive  expert,  has  joined  the  staff 
of  the  Rickenbacker  Motor  Co.,  as 
experimental  engineer.  Mr.  McNamara 
was  formerly  engineer  with  the  Max- 

well-Chalmers Co. 
Claude  Sauredde,  designing  engi- 

neer, has  joined  the  staff  of  the  Max- 
well-Chalmers Co.,  of  Detroit,  Mich. 

A.  S.  Fetterman  has  resigned  as 
manager  of  the  Averill  Machinery  Co., 
•Spokane,  Wash.  He  will  be  succeeded 
by  E.  W.  Jones.  Mr.  Fetterman  will 
become  head  of  the  Spokane  Manu- 

facturing Co. 
James  L.  Brierton,  who  has  been  in 

charge  of  all  Southern  properties  of  the 
Central  Iron  and  Coal  Co.,  with  head- 

quarters at  Holt,  Ala.,  has  been  named 
vice-president  of  the  company.  He  will 
remain  in  charge  of  Southern  opera- 

tions. Robert  A.  Allison,  who  for 
many  years  has  been  treasurer  of  the 
company,  has  been  named  assistant 
manager  of  the  southern  properties 
and  will  also  have  headquarters  at 
Holt.  The  company  has  extensive 
interests  in  the  Alabama  district,  in- 

cluding a  blast  furnace  and  pipe  shops 
at  Holt. 

C.  W.  Hart,  president  and  one  of  the 
two  founders  of  the  Hart-Parr  Co., 
sustained  the  loss  of  all  the  buildings 
and  equipment  on  his  large  wheat  ranch 
near  Hedgesville,  Montana,  recently. 

John  T.  Chidsey,  president  of  the 
C.  J.  Root  Co.,  Bristol,  Conn.,  manu- 

facturer of  hardware  and  automatic 
numbering  machines,  has  been  ap- 

pointed on  a  committee  of  the  Con- 
necticut Chamber  of  Commerce  to  make 

a  complete  survey  of  the  freight  trans- 
IJortation  situation  in  Connecticut,  and 
to  suggest  proper  adjustment  between 
the  railroad,  motor  truck  and  other 
transportation  means. 

H.  C.  Dorus  has  been  appointed  as- 
sistant superintendent  of  the  foundry 

division  of  the  Yale  &  Towne  Manufac- 
turing Co.  Stamford,  Conn.  He  will 

have  charge  of  the  foundries,  pattern 
shop  plant,  the  core  department  and  the 
cutting-off  rooms. 

W.  M.  Taylor  has  recently  been  ap- 
pointed assistant  superintendent  of  the 

mechanical  equipment  department,  of 
the  Yale  &  Towne  Manufacturing  Co., 
Stamford,  Conn.  Mr.  Taylor  will  have 
immediate  charge  of  the  tool  and  ma- 

chine shops  of  the  company. 

Paul  K.  Rogers,  secretary-treasurer 
of  the  Skinner  Chuck  Co.,  New  Britain, 
Conn.,  has  been  appointed  on  a  com- 

mittee to  make  a  survey  of  the  freight 
transportation  situation  in  Connecticut, 
for  the  Connecticut  Chamber  of  Com- 
merce. 

Wilson  S.  Porter,  has  recently  been 
appointed  manager  of  the  Chicago  sales 
office  of  the  Locomobile  Company  of 
America,  Bridgeport,  Conn.  Mr.  Poer- 
ter,  was  formerly  with  the  Wills-Saint 
Clair  Motor  Co. 

Barney  G.  Ross,  has  returned  to  the 
Locomobile  Company  of  America, 
Bridgeport,  Conn.,  as  chief  engineer. 
Mr.  Roos  was  with  the  Locomobile 
Company  for  eight  years  prior  to  May, 
1920,  when  he  left  the  company  to  go 
with  the  Timken  Axle  Co.,  and  in 
April,  1921,  he  left  there  to  go  with 
the  Pierce-Arrow  Motor  Co.,  Buffalo, 
N.   Y.,  as  chief  engineer. 

E.  A.  Travis,  who  has  had  charge  of 
the  New  York  sales  branch  of  the  Loco- 

mobile Company  of  America,  Bridge- 
port, Conn.,  has  returned  to  the  factory 

and  home  office  in  Bridgeport,  Conn.,  as 
general  sales  manager. 

Clinton  B.  Amorous,  formerly  with 
the  Daniels  Motor  Car  Co.,  has  been 
made  sales  manager  of  the  New  Eng- 

land territory  for  the  Locomobile  Com- 
pany of  America,  Bridgeport,  Conn. 

Mr.  Amorous,  will  make  his  head- 
quarters at  Boston,  Mass. 

P.  C.  Richter,  superintendent  of 
several  departments  of  the  Yale  & 
Towne  Manufacturing  Co.,  Stamford, 
Conn.,  will  also  have  charge  of  the  in- 

dustrial electric  trucks  department  and 
the  door  closer  and  hoist  departments 
of  the  company.  The  two  latter  de- 

partments have  just  recently  been  con- solidated. 

G.  E.  Oakletv,  who  has  been  assist- 
ant sales  manager  of  the  fabricating 

department  of  the  Bridgeport  Brass 
Co.,  manufacturer  of  brass  goods,  etc., 
Bridgeport,  Conn.,  has  just  been  chosen 
sales  manager  of  that  division. 

G.  A.  Binz  has  been  promoted  to 
sales  manager  of  the  American  Steam 
Gage  and  Valve  Manufacturing  Co., 
Boston,  Mass. 

H.  S.  Benson  has  left  the  employ  of 
the  Industrial  Company  of  Boston, 
Mass.,  and  has  purchased  the  A.  T. 
Thompson  Co.,  manufacturer  of  optical 
projection  apparatus,  Boston,  Mass. 

Thomas  J.  Fitzgerald,  in  partner- 
ship with  his  brother,  M.  V.  Fitzgerald, 

has  formed  the  Fitzgerald  Forging  and 
Heat  Treating  Co.,  Springfield,  Mass. 
Mr.  Fitzgerald  was  formerly  vice- 
president  and  works  manager  of  the 
Sturdi  Truck  Manufacturing  Co.,  Hol- 
yoke,  Mass. 

Charles  H.  Knowlton,  previously 
assistant  supervisor  of  air  brakes  for 
the  C.  C.  C.  &  St.  L.  Ry.,  has  entered  the 
service  department  of  the  Simmons- 
Boardman  Publishing  Co.,  New  York, 

N.  Y.  ■ 

H.  W.  Cross,  formerly  district  tur- 
bine specialist  with  the  General  Elec- 

tric Co.,  Chicago,  111.,  is  now  with  the 
C.  H.  Wheeler  Manufacturing  Co.  of 
Boston,  Mass.,  as  district  manager. 
Charles  W.  Stephen,  formerly  with 

Pratt  &  Cady  Co.,  Hartford,  Conn.,  is 
now  employed  by  the  American  Chain 
Co.,  Inc.,  Bridgeport,  Conn, 

Robert  Lewis,  fifty-seven  years  old, 
assistant  mechanical  engineer  of  the 
Ohio  works  of  the  Carnegie  Steel  Co., 
died  at  Youngsville,  Ohio,  on  Jan.  6, 
from  burns  received  at  the  plant. 
Thomas  P.  Egan,  president  of  the  J. 

A.  Fay  &  Egan  Co.,  manufacturers  of 
woodworking  machinery,  died  in  Cin- 

cinnati, Ohio,  on  Jan.  10.  He  was 
seventy-four  years  old.  Mr.  Egan  was 
a  pioneer  in  the  building  of  woodwork- 

ing machinery  and  was  prominent  in 
the  trade  associations  in  that  field.  He 
was  one  of  the  organizers  of  the  Na- 

tional Association  of  Manufactures  and 
of  the  Manufacturers  Club  of  Cincin- nati. 

Rollin  J.  Plumb,  president  and  di- 
rector of  the  Eagle  Lock  Co.,  lock  and 

hardware  manufacturer,  Terryville, 
Conn.,  died  at  his  home  in  Terryville, 
on  Jan.  5,  from  heart  failure.  Mr. 
Plumb  was  fifty-eight  years  of  age,  and 
had  been  at  the  head  of  the  Eagle  Lock 
Co.,  for  over  twenty-five  years.  He 
was  also  identified  with  other  manu- 

facturing concerns  in  Connecticut, 
among  them  being  the  Graham  Manu- 

facturing Co.,  of  Derby,  Conn.,  and  the 
Norwalk  Lock  Co.,  of  South  Norwalk, 
Conn. 

Augustus  Boyd,  age  seventy-three, 
of  Columbus,  Ind.,  died  recently  in  that 
city.  Mr.  Boyd  became  a  partner  in 
the  Columbus  Machine  Works  seven- 

teen years  ago,  and  since  that  time  had 
been  prominent  in  business. 

United  Enginecrinir  Societiea:  Annual 
meeting  Jan.  26.  Engineering  Societies 
Building.  New  York  City.  A.  D.  Plinn. secretary. 

National  AHSoointion  of  Maiinfa«turerH: 
Speciai  convention  on  tariff  legislation.  .I.in. 
3"  and  31,  New  Willard  Hotel,  Washington. 
D.  C.  G.  S.  Boudinot.  SO  Church  St..  New 
Vork  City,  is  secretary. 

Ameriran  Boiler  Manufof^turerH*  Af*»*o('ia- 
tion:  Winter  meetinir,  Feb.  13.  Port  Pitt 
Hotel.  Pittsburgh.  Pa.  H.  N.  Covell.  sec- 

retary.   191     Dikeman    St..    Brooklyn,    N.    Y. 
American  Institute  of  Kiertrlcal  KnRi- 

neers:  Mid-winter  meeting  Fob.  15.  16  and 
17.  Engineering  Societies  Building,  New 
York   Cit.v.    F.    L.    Hutchinson,    secretary. 

Amerivan  Institute  of  Mininir  and  Metal- 
lurgical Engineers :  Annual  meeting  Feb. 

20  to  24,  Engineering  Societies  Building, 
New   Yo/k  City.     B.   Staughton,    secretary. 
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Export  Combine  for  Auto- 
mobile Industry — Denby 

I'reaches  Optimism 
An  export  cumbin«  involvinir  130 

r«apuu«*  which  do  a  domestic  busti- 
•«■>  of  over  one  billion  dollars  annually, 
was  considered  by  the  automobile 

■nker*  at  th«  Export  Manager's  Con- vaition  of  the  National  Automobile 
Chamber  of  Commerce  held  in  New 
York  City  on  Jan.  10. 
The  combine,  as  proposed  by  G.  F. 

Bauer,  secretary  of  the  N.  A.  C.  C. 
Porcij^  Trade  Committee,  would  en- 
targt  credit  re«oarces  and  lower  the 
orerhead  coat  of  foreign  trade  in  cars 
and  tmcks. 

The  credit  of  the  export  combine 
woald  be  irreater  than  any  sin);le  com- 

pany or  f  roup.  It  could  inve.stigate  the 
fbukDcial  ratine  of  foreign  buyers  at 
naall  cost  to  each  individual  company. 
Its  resoarces  would  permit  extending 
eradit  to  foreign  markets  on  a  basis 
eompetitive  wHn  foreiirn  countries. 

Combination  would  mean  much  low- 
ered cost  per  company  in  documenta- 
tion, stWMMrraphic  and  translation  work, 

packins  oWcea,  ocean  insurance,  financ- 
ing ana  reaearch  work.  Parts  and  re- 
pair stations  conld  be  established  abroad 

on  a  scale  which  would  be  virtually 
impossible  under  individual  competi- tion. 

It  is  proposed  to  r«dace  the  cost  of 
the  normal  competitive  function  of  sell- 

ing b^  groupinir  the  participating  mem- 
bars  in  non-oonipetitive  classes.  That 
is,  each  group  could  contain  several 
aatomobile  companies  operating  in 
different  price  clas.<<e8  which  could  have 
one  central  selling  agency,  just  as  in 
this  country  a  dealer  often  handles  sev- 

eral different  makes  in  different  price 
groups. 

Gordon  Lee,  chief  of  the  automotive 
division  of  the  Department  of  Com- 

merce, gave  an  account  of  the  prompt 
and  practical  reports  which  are  now 
being  secnred  by  consuls  in  the  foreign 
field. 
Thomas  H.  MacDonald,  chief  of  the 

U.  S.  Bureau  of  Public  Road.°,  outlined 
a  program  for  road  promotion  abroad. 
Further  diacrission  on  roaos  was  led  by 
S.  T.  Henry  of  the  Allied  Machinery 
Corporation. 

Cnarles  S.  Wall,  executive  secretary 
of  the  National  City  Company,  spoke 
on  the  use  of  bank  acceptances  in 
foreign  trade. 

Declaring  that  Washington  sees  the 
daylight  at  better  business  conditions 
and  that  a  strong  navy  is  the  insurance 
policy  of  America.  Secretary  of  the 
Navy  Denby  sounded  a  note  of  optimism 
and  made  a  stirring  presentation  of  the 
value  of  the  naval  forces,  at  the  annual 
banquet  held  in  the  Hotel  Commodore 
in  the  evening. 

Eight  hundred  executives  of  automo- 
bile factories  frathered  to  greet  the 

Secretary  at  the  largest  dinner  of 
manufacturers  held  in  the  annals  of  the 
industrv.  As  Charles  Clifton,  president 
of  the  N.  A.  C.  C.  and  toastmaster  of 
the  evening,  introduce<l  the  Secretarv, 
bogles  sounded  the  regular  navy  call, 
the  orcheotra  playi-d  the  Star  Spanglea 
Banner,  the  Anx-ncan  flag  was  raised 
at  one  end  of  the  room  and  the  Secre- 

tary of  the  Navy's  flag  at  the  other  end, 
together  with  flags  of  the  Navy  giving 
the  code  for  "welcome." 

"It  is  a  matter  of  tremendous  pride," 
taJd  Secretary  Denby,  "to  yon  and  to  me 
to  think  that  thmnirli  this  terrible  de- 

pression through  which  our  country  has 
Deen  going,  the  automobile  industry  has 
more  than  won  its  way  and  held  its 
own,  and  now  I  think  we  begin  to  see 
daylight.  That  is  what  we  think  in 
Washington,  and  that  is  what  I  think 

>\)U  think." 
Irvin  S.  Cobb  was  the  other  speaker 

of  the  evening,  taking  for  his  topic, 
"Gasoline,    the    New   National    Drink." 

Names  of  automobile  makers  who  re- 
ceived the  annual  decorations  of  the 

industry  are  as  follows:  C.  H.  Wills, 
president,  C.  H.  Wills  &  Co.;  Howard 
C.  Marmon,  president,  Nordyke  & 
Marmon  Co.;  George  M.  Graham,  vice- 
president,  Chandler  Motor  Car  Co., 
Edward  S.  Jordan,  president,  Jordan 
Motor  Car  Co.;  A.  R.  Erskine,  president, 
Studebaker  Corporation. 

The  Trend  of  Business  Im- 
provement— Plants Resuming 

The  Advance  Stove  Works,  Evans- 
ville,  Ind.,  is  arranging  for  the  im- 

mediate resumption  of  operations  at  its 
piant,  giving  employment  to  about 
seventy-five  men.  The  plant  has  been 
closed  for  some  time  past. 
The  Pierce  Arrow  Motor  Car  Co., 

Buffalo,  N.  Y.,  has  increased  operations 
to  the  extent  of  giving  employment  to 
about  3,200  men,  as  compared  with 
1,800  operatives  a  few  months  ago. 
The  Southern  Railroad  Co.  has  in- 

creased the  working  force  at  its  shops 
at  Princeton,  Ind.,  to  approximately  270 
men,  or  well  over  one-haif  of  normal. 
Approximately  seventy  men  have  been 
added  to  the  force  during  the  past  few weeks. 

The  Slatington  Iron  and  Steel  Co., 
Slatington,  Pa.,  is  arranging  for  the 
early  resumption  of  production  at  its 
mill,  following  a  shut  down  for  a 
number  of  months  past.  Robert  Grant, 
Woolworth  Building,  New  York,  heads 
the  company. 
The  Milton  Manufacturing  Co., 

Milton,  Pa.,  manufacturer  of  nuts,  etc., 
has  resumed  operations  at  its  electric 
steel  department,  following  a  shut  down 
of  a  number  of  months. 

The  Southern  Stove  Works,  Evans- 
ville,  Ind.,  is  arranging  for  immediate 
resumption  of  production  at  its  plant, 
following  a  short  shut  down  primarily 
for  inventory  purposes. 
The  Shaw  Crane  Co.,  .duskegon, 

Mich.,  is  increasing  the  working  force 
at  its  plant  by  about  60  per  cent. 

The  Texas  and  Pacific  Railroad  Co. 
has  resumed  operations  at  its  shops 
at  Marshall,  Tex.,  following  a  shut 
down  of  several  months. 

The  Frecland  Bobbin  Worxs,  Free- 
land,  Pa.,  manufacturer  of  textile  equip- 

ment, is  arranging  for  the  early 
resumption  of  operations,  following  a 
shut  down  of  a  number  of  months. 
The  Crescent  Stove  Works,  Evans- 

ville,  Ind.,  is  preparing  for  the  re- 
sumption of  operations  at  its  plant. 

A  working  force  of  about  110  men  will 
be  employed. 

The  Ford  Motor  Co.,  Detroit,  Mich., 
has  resamed  operations  in  all  depart- 

ments of  its  local  plant,  following  a 
curtailment  since  Dec.  21,  for  inventory. 
Work  will  also  be  resumed  at  p.n  early 
date  at  the  Kearney,  N.  J.,  a«!<i  mW'ng 
plant  of  the  company.  » 

The  Richardson  &  Boynton'Co.,  Do-, ver,    N.    J.,    manufacturer    of    stoves, 

ranges,  etc.,  has  re-opened  it-s  plant 
under  a  reduce*!  wage  schedule. 

The  Continental  Motors  Corporation, 
Muskegon,  Mich.,  manufacturer  of  auto- 

mobile ejigfines,  is  increasing  the  work- 
ing force  at  its  plant  for  greater  pro- 

duction. 
The  Boston  &  Albany  Railroad  Co., 

Boston,  Mass.,  has  resumed  operations 
at  its  shops  at  West  Springfield,  Mass., 
following  a  shutdown  of  about  two 
weeks.  Employment  will  be  given  to 
about  400  men. 

The  Buick  Motor  Co.,  Flint,  Mich., 
manufacturer  of  automobiles,  resumed 
operations  at  its  plant  on  Jan.  9,  under 
8  full  time  schedule,  following  a  shut- 

down since  Dec.  23,  primarily  for  in- 
ventory. 

The  Chicago  Bridge  &  Iron  Works, 
Chicago,  III.,  has  added  a  night  shift  to 
the  working  force  at  its  Greenville,  Pa., 
plant  Work  is  being  concentrated  on 
steel  fabrication  for  tank  manufacture. 

The  United  States  Gas  Machine  and 
Pattern  Co.,  Muskegon,  Mich.,  has  in- 

creased the  working  force  at  its  plant 
about  50  per  cent. 

The  International  Harvester  Co.,  Chi- 
cago, 111.,  is  adding  machinists  at  its 

plant  at  Akron,  Ohio,  and  is  also  in- 
creasing the  working  force  in  other  de- 

partments. It  is  proposed  to  adopt  an 
operating  schedule  of  close  to  fifty  farm 
tractors   a   day   at  an   early   date. 

The  Chesapeake  &  Ohio  Railroad  Co., 
has  resumed  operations  at  its  shops  at 
Huntington,  W.  Va.,  giving  employment 
to  about  1,200  men.  The  plant  was 
closed  on  Dec.  17,  and  has  been  idle 
since  that  time. 

The  Pullman  Co.,  Chicago,  111.,  is  in- 
creasing the  working  force  at  its  car 

works  at  Wilmington,  Del.,  taking  back 
a  number  of  men  recently  laid  off. 
About  600  men  are  being  employed  on 
full  time. 

The  United  States  Steel  Products  Co., 
a  subsidiary  of  the  United  States  Steel 
Corporation,  has  taken  an  order  for 
about  13,000  tons  of  steel  rails  for  the 
Japanese  government.  The  manufac- 

ture will  be  carried  out  at  the  plant  of 
the  Tennessee  Coal  and  Iron  Co.,  a  sub- 

sidiary, at  Ensley,  Ala. 
The  Chicago,  Burlington  &  Quincy 

Railroad  Co.,  Chicago,  III.,  will  purcha.se 
about  7,300  new  freight  cars  and  127 
passcncer  cars,  estimated  to  cost  about 
$1.5,000,000.  This  amount  has  been  ap- 

propriated for  the  rolling  stock. 

Expect  Tariff  Legislation 
This  Month 

Unquestionably  an  earnest  effort  is 
being  made  by  the  Finance  Committee 
of  the  Senate  to  report  out  the  tariff 
bill  at  the  earliest  moment.  Some  of 
the  Republican  leaders,  however,  con- 

tinue to  be  of  the  opinion  that  this  is 
no  time  to  attempt  a  permanent  revi- 

sion of  the  tariff  and  prefer  to  see 
the  bill   delayed   still  further. 

The  probabilities  seem  to  be  that  the 
committee  will  be  allowed  to  have  its 
way  and  it  will  report  out  a  bill  before 
the  end  of  January.  While  it  is  known 
that  there  will  be  material  changes  in 
the  House  bill,  including  a  material 
reduction  in  the  level  of  most  rates, 
no  definite  information  as  to  the  plans 

I  has  gone  o"t  from  the  committee.  The committee  is  supporting  American 
.valuation,  but  it  is  very  apparent  that 
it  is  beset  with  uncertainties  as  to  the 

"  practical  application  of  that  plan. 
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Machine  Tools  and 
I       Machinery  Wanted 
I  Machine-tool  wantn  published 
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Cal.,  San  Diego  —  The  Coburn  Machine 
Co.,   2nd  and  G  Sts.^-one  It  in.  tool  latlie. 

Conn..  Meriden — C.  B.  Miller,  27  Pleasant 
.St.— one  small  lathe,   (used). 

lU.,  Cliicago — The  Streets  Cq.,  West  48th 
and   South   Morgan  Sts. — 

One  single  end  punch  60  in.  throat  with 
triple  Kag  socket  1x1  and  motor  for 
punchin^j  steel  car  floor  and  side  sheets. 

One  single  end  multiple  punch  with  suf- 
ficient depth  throat  and  hand  operated 

spacing  table  and  provided  with  gag 
sockets  for  punching  of  long  angles,  cover 
plate«,    etc.,   and   motor. 

One  horizontal  punch  and  motor  16  in. 
throat  capacity  1x1  for  punching  mis- 

cellaneous parts  and  odd   shapes. 
One  heavy  duty  punch  and  shear  and 

motor,  capacity  21  x  IJ  provided  with  cop- 
ing tool  for  punching,  shearing  and  slotting 

heavy   channel    sections,    etc. 
Two  single  end  punches  and  motors  pro- 

Tided  with  triple  gag  sockets  15  in  throat 

capacity  11  x  1  for  punching  "I"  beams, channels,  etc. 
One  multiple  punch  and  motor,  ca- 

pacity 600  ton,  two  row  punching  out- 
fit with  adjustable  bolsters  or  punch 

holders.  12  ft.  6  in.  length  of  ram.  10  ft. 
2    in.   between   housings. 
One  double  end  punch  and  shear  and 

motor,  24  in.  throat  to  punch  1.1  in.  hole  in 
1  in.  thick  material  and  for  shearing  long 
flats  and  rounds.  2  in.  diameter  and  6x1 
in.  flats,  shear  blades  placed  lengthwise  of 
machine. 
One  single  end  punch  and  shear  and 

motor  48  in.  throat  to  punch  2  in.  hole  in 
1  in.  thick  material  and  for  shearing  21 
in.  rounds  and  8  x  1  in.  flat  bars,  shear 
hlades  placed    lengthwise   of   machine. 

One  heavy  bulldozer  and  motor  sufflcient 
capacity  to  form  diaphragms  and  other 
parts  of  heavy  car  material,  capacity  ap- 

proximately 300  ton  last  one  inch  of 
stroke. 

One  bulldozer  and  motor,  face  of  cross 
head  approximately  16  in.  x  70  in.  capacity, 
390.000  lb.  developed  last  one  inch  of 
stroke. 
One  300  ton  hydraulic  press  complete 

with  pump,    accumulator   etc. 
One  heavy  duty  drill  press  and  motor 

for  drilling  heavy  material,  capacity  ap- 
proximately  2J   in.   to  3   in.  hole. 

One  16  in.  engine  lathe  and  motor  ap- 
proximately 8  to  10  ft.   long. 

Two  double  end  car  axle  lathes  and 
motors  to  take  a  6  x  11    in.  A.  R.  A.  axle. 

One  300  ton  car  wheel  and  axle,  press 
and  motor  to  take  a  6  in.  x  11  in.  A.  R  A. 
axle. 
Two  emery  wheel  stands  and  motors 

suitable  for  universal  grinding. 
Two  single  head  or  single  spindle  drill 

presses  and  motors  to  drill  all  sizes  of 
holes  up  to  2  in.  in  diameter,  inclusive. 
One  4  spindle  drill  pre.xs  and  motor  to 

drill  all  sizes  of  holes  up  to  2  in.  hi  diam- 
eter, inclusive,  also  suitable  for  drilling 

arch  bars. 
One  12  ft.  X  g  In.  bending  brake  and 

motor  for  flanging  steel  car  floor  plates, 
end  plates,   eto. 

One  eye  bender  and  motor  to  take  stock, 
IJ  in.  diameter  bent  hot  around  a  2i  in. mandrel. 

One   1,500    lb.    steam   hammer. 
One  automatic  hack  saw  and  motor  to 

out  all  sizes  of  material  up  to  7  in.  x  8  in. 
One  10  ton  electric  overhead  traveling 

crane  with  magnet,  50  ft.  long  center  to 
center  of  crane  rails  to  runway  over  strip- 

ping  tracks. 
Two  overhead  electric  traveling  cranes 

10  ton  capacity,  90  ft.  long  center  to  center 
of  crane  rails. 

One  plate  shear  and  motor  for  shearing 
and  squaring  plates  used  in  steel  car  con- 

struction approximately  g  x  144  In. 
One  3  in.  single  head  threading  machine 

and  motor  including  dies  for  bolts  and 
pipe  and  taps  from  1  in.  to  3  in.  both  in- clusive. 

Two  2  in.  triple  head  bolt  cutters  and 
motors  including  necessary  pumps  and  dies 
to  cut  all  sizes  of  bolts  from  g  In.  to  2  In. 
both   inclusive. 

One  2  in.  6-r!pindle  nut  tapper  arid 
motor  including  pumps  and  taps  from  } 
In.  to  2   in.  both  inclusive. 
One  large  blower  and  motor  sufficient  to 

take  care  of  6  bhicksmith  fires. 
One  2  J  in.  upsetting  or  forging  machine and  motor. 

Two  bolt  headers  and  motors,  one  3  in. 
and  one  11  In. 
One  medium  size  engine  shaper  and 

motor  for  handling  tools  used  In  steel  car work. 

One  Alligator  shear  for  scrap  dock  for 
shearing  scrap  metal  parts,  approximately 
8   X  li  in.  flats  and   3   in.  rounds. 

One  grindstone  standard  size  and  motor. 
Two  200  lb.  Bradley  Helve  hammers  and motors. 

III.,  OaleRbiirg — Meyer  &  Foley  Co. — one 
14  in.  or  16  in.  geared  crank  shaper,  (used 
if  in  good  condition). 

Ind„  IndlanapolU  —  The  Indianapolis  & 
Cincinnati  Traction  Co..  Germanla  Bldg., 
C.  Henry,  Pres. — machine  -shop  machinerv, 
tools,  drill,  presses  and  lathes.  anvil.«.  tri)) 
hammers  and  wheel  presses  for  proposed 
machine  shop  at  Cincinnati,  O. 

Ind..  Wabanh — The  Service  Motor  Truck 
Co. — four  gear  bobbing  machines  for  .spur 
and  spiral  gears.  2  in.  to  15  in.  diameter: 
four  20  in.  Bevel  gear  planners;  six  Na- 

tional automatic  Acme  screw  machines ; 
three  plain  grinders :  Ave  cylinder  grinders 
and   six   crankshaft   grind     s. 

Mass..  Kastlmmpton — The  Easthampfon 
Motors  Co..  46  Union  St. — one  20  in.  up- 

right  drill.   Barnes  preferred    (used). 

N.  v..  BniTalo— F.  Alblg,  681  Sycamore 
St. — tin-smith  machinery. 

N.  T..  New  Tork — H.  W.  .Tohns-Man- 
ville  Co.,  Madison  Ave.  and  41st  St. — two 
sensitive  drills,  two  emery  grinders,  two 
20  In.  upright  drills,  one  No.  1  universal 
grinder,  one  60  in.  knife  grinder  one  20 
in.  shaper,  one  pipe  machine,  on  30  in. 
open  side  planer  and  one  9  in.  hack  saw. 

X.  v..  Vew  York — The  Manhattan  Wire 
Frame  Co..  393  1st  Ave. — two  welding  ma- 
chines. 

N.  C,  Greennboro — The  Greensboro  .*!up- 
ply  Co. — air  compressor,  punches  and 
shears. 

N.  v..  %rilnilngton — Carters  Production 
Wks.  210  South  Water  St.,  O.  Carter. 
Purch.  Agt. — one  20  in.  floor  type  lever 
feed  i)ress.  (send  speciflcat'ons,  price  and 
cut,  if  possible). 

N.  O..  North  WUkesbont— The  New  Wil- 
liam Mill  Co.,  B.  I,.  Johnson.  Purch   Afft. — 

one  lock  corner  machine  for  cutting  J  in. 
lumber  J  in.  thick.  6  to  10  in.  wide,  (new  or 
used),  also  a  machine  for  making  wire shapes. 

O.,  Cleveland — The  Kngineerlng  Con- 
struction Co.,  778  The  Arcade— one  large 

air  compressor. 

O.  ColnmbuH — ,T.  W.  Brazier  Buttles  and 
Factory   Sis. — metal   working   machinery. 

O.,  Columbuit — The  Central  Machine  A 
Tool  Co.,  208  Fast  Rich  St.,  C.  Haydon. 
Mgr. — machine  tools  including  lathe,  grinder and  press. 

O.,  ColumbuH — The  Fisher  Box  Co.,  1629 
McKinley  Ave.,  O.  M.  Fisher,  owner,  wood 
working   machinery. 

O.,  CoInmbUH — The  Mathews  Lumber  & 
Mfg.  Co.,  500  South  Central  Ave.,  W.  A. 
Mathews,  Pres. — woodworking  machinery 
mcluding  saws,  planers,  etc. 

Ore.,  Enterprise — H.  E.  Walker,  P.  O. 
Box  342 — catalogues  for  mininer  machinery 

and  sawmill.  ' 
Pa.,  HarrlNburK — Tlie  Harrisburg  Machine 

&  Klectric  Welding  Co.,  ISth  and  Chest- 
nut Sts.,  A.  A.  Hayward,  Mgr. — several  eleo> 

trie  welding  machines  and  grinding  machine 
for  grinding  engine  cylinders. 

Pa..    Phlla   The  Morice   Twine   Mills,   84 
Tasker  St.,  J.  H.  Morice,  Pres. — comber, 
shuttles  and  general  machinery  for  twine factory. 

Pa..  PlttHbnrKh — T.  J.  Ward.  333  Carson 
St. — woodworking  lathe  with  motor,  small 
drill  press,  woodworking  tools  and  emery wheel    (used). 

8.  D.,  Brookings — The  South  Dakota 
State  College.  Pept.  of  Civil  Knglncering. 
D.  I>.  Snader,  C.  K.  M.  S. — one  concrete 
beam  testing  machine  of  size  to  take 
fairly  large  size  beams. 

Tenn..  Fa.veiteville — The  Keethler  Quar- 
ries. T.  Keethler.  owner — one  100  ton  daily 

capacity  Jaw  crusher,  one  150  ton  daily 
capacity  gyratory  crusher,  one  pulverizer 
(to  pulverize  limestone)  and  several  con- 
veyors. 

Tenn..  N'aiihville — The  Baxter  Marble  & 
Limestone  Co..  638  Stahlman  Bldg..  Ad- 

dress A.  J.  Bright,  Ch.  Rngr. — conveyors 
and  pulverizers  for  pulverizing  limestone 
for  agriculture  purposes. 

Tenn..  Nanhvllle — The  Rock  Asphalt 
Bldg..  Block  Co.,  638  Stahlman  Bldg..  A. 
.T.  Bright,  Ch.  Fngr. — one  Gyratory  crusher 
150  ton  daily  capacity:  one  16  ft.  x  40  in. 
revolving  screen  with  dust  jacket ;  one  30 
ft.  belt  and  elevator  buckets  for  same :  one 
24  in.  X  24  in.  friction  hoist :  One  pul- 

verizer for  pulverizing  limestone  for  agri- 
culture purposes ;  shafting  belts  and  pul- 

leys,  etct. 
W.  Va.,  Hnntlngton — The  T.andstreet 

Downey  Coal  Co..  R.  &  P.  Bldg.,  C.  P. 
Downey.  Jr..  Genl.  Mgr. — machinery,  hoist- 

ing equipment,  mining  locomotive,  under- 
cutting machines  and  motors,  for  mines  at 

Burch. 

WU.,  Cedar  Falls — (R.  D.  Menomonle) 
— Tloughtaling  &  Houghtaling  grist  mill 
machinery  operated  by  gasoline  engine  or 
motoi'  power. 

Wis.,  Kan  Claire — Rau  Claire  County, 
c/o  G.  Osborne.  Highway  Comr. — grinder 
and  lathe  suitable  for  repairing  road  ma- chinery. 

Wis..    Fond-du-I,ac   —    The    Combination 
Door  Co.,  180  Buggies  St.,  L.  Schmidt.  Pres. 
— woodworking  machinery  for  proposed  door factory. 
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The  Weekly  Price  Guide 
This  Week's  Market 

StnartunJ  shapce.  plaUw  and  bars,  at  the  Pittsburgh 
milla,  continue  at  $1.60  per  100  lb.  Mill  shipment.*.  New 
York,  of  steel  shapes  and  bars  are  quoted  at  $1.88;  plates 

at  $1.830$1.8S.  AlthouKh  mill  prices  hold  firmly,  ware- 
house quotations  in  New  York  and  Cleveland  show  a  down- 
ward trend.  Cold  finished  shafting  is  quoted  in  New  York 

at  $3.45  aa  aitainst  $.3.55  and  flats,  squares  and  hexagons 
■t  $3.96  as  compared  with  the  former  price  of  $4.05  per 
100  lb.  Cleveland  reports  a  redaction  of  15c.  on  hoop  steel, 

•hapea,  plates  and  bars;  25<-.  per  100  lb.  on  cold  finished 
ahafting  and  flats,  squares,  etc. 

Copper,  lead  and  spelter  markets  quiet  with  slightly 
improved  demand  for  tin,  giving  rise  to  quotations  as  high 

as  331c.,  but  averaging  S-'k-.  per  lb.  in  the  New  York  ware- 
bouaes. 

Linseed  oil  is  quoted  in  New  York  at  73c.  as  against  72c. 
per  gal.,  in  .5-bbI.  lot.x;  prices  firm  in  Cleveland  and  Chicago. 

IRON  AND  STEEL 

PIG  IRON  —  Ptt  grot*   ton  —  Quotations   compiled   by   The 
Matthew  .Addy  Co.: 

CINCINN.^Tl 

No.  2  Southern  821.50 
•      Nonhern  Ba.ic  22  02 

Southern  Ohio  No.  2         22  52 

NtW  YORK— lidewarer  Delivery 
Southern  No.  2  (Silicon  2.25  to  2.75)       27.50 

BlRMIN(iHAM 

No.  2  Foundry         17.00 

PHILADELPHIA 

Kastem  Pa,  No.  2«.  2  25-2.7?  sil        21.26 
Virnnia  No.  2     28.74 
Banc     ..     20.25 
Crey  Forge     22.00 

CHICAGO 

No.  2  Foundry  local         20.70 
No.  2  Fouodty,  .Souihrrii,  sil  2.25@2,7S       24. 17 

PIT  ISBLKGH.  including  freiiiht  charite  from  Valley 
No.  2  Foundry  ,    .  21.96 
Banc     20.21 
Bcwcmcf  21.96 

SHEETS — Quotations  are  in  cents  pet  pound  in  various  cities 
horn  warcboufc;  alwi  ihc  bate  quotations  from  mill: 

I'itttburgh, 
1  arge 

Blu«  Annealed Mill  Uti New  York Cleveland Chica 
No.  10 2.25 3. 28 3    10 3.38 No.  12 2.30 3.33 3.15 

3.4? No.  M 2.3$ 
3  38 3.20 3.48 

No.  16 2.55 
3.48 

3  30 
3  58 

Black 
Nos,  I7and:i 2  HS 

3.80 3  55 3.95 
No..  22  and  24. 2  90 3.85 

3  60 
4  00 

No*.  25  and  26. 
2  V5 

3  90 3.6$ 
4  OS 

Ne.2«   3.00 4  00 
3.75 4   15 

Galvanized 
Nos.  10  and  11. i  (JO 4  00 3  75 4   15 
Not.  12  and  H. 3  10 

4.10 3.85 4  25 
Not.  17  and  21. 3  40 4  40 4  15 

4  55 

Nos.  22  and  24. 3  5$ 4.55 
4  30 

4  70 
No.  26   3  70 4.70 4  55 4.85 

N:2» 4  00 5  00 
4  75 5  15 

WROUGHT  PIPE— The  followinK  discounts  are  to  jobbers  for 
carload  lots  on  the  Litest  I'ittsbuigh  basing  card: 

Steel  BUTT  WELD  Iron 
Inches  Black    Galv.  *  Inches  Black 

lto3       71  58J  3  toll       ■»-«5 
LAP  WELD 
sn         2      m 
55}  2*  to  4       42} 
SlJ  41  to  6       42} 
50}  7  to  12         40J 

BUTT  WELD,  EXTRA  STRONG,  PLAIN  KNDS 
Itol}       69  57}  J  toll        44} 
2  to  3       70  58} 

LAP  WELD.  EXTRA  STRONG,  PLAIN  KNDS 

2    64 
2}  to  6    68 
7  to  8    65 
9  to  12    64 

2       62 
2}  to  4       66 

4}  to  6   .'    6? 
7  to  8       61 
9  to  12       55 

Malleable  fittings. 

50}  2        40} 
54}  21  to  4        43} 
53}  4}  to  6       42} 
47}  7  to  8  35 J 
41}  9  to  12  30} 

Classes  H  and  C,  Banded,  from   New 

stock  sell  at  net  list.    Cast  iron,  standard  siies,  20-5%  oft'. 

iJalv. 

101 

-    J 

301 

27} 

31 

30 

23 

18 

York 

WROUGHT  PIPE— Warehouse  discounts  as  follows: 
New  York     Cleveland  Chicaco 
Black  Galv.  Black  Galv.   Black    Galv. 

1  to  3  in.  steel  butt  welded.  66%   53%   60}%    47}%   62}%   4S}% 
2}  to 6  in.  steel  lap  welded.  61%    47%    58}%    44}%    591%    45}% 

Malleable  fittings.     Classes  B  and  C,  Banded,  from  New  York 
stock  sell  at  list  loss  10%.    Cast  iron,  standard  sizes,  32-5%  oH. 

MISCELLANEOUS— Warehouse  prices 
100-1  b.  lots: 

in  cents  per  pound  in 

New  York 

Open  heartli  spring  steel  (base)  .  4.50 
Spring  steel  (light)  (base)    6.00 
Coppered  Bessemer  rods(bast-)..  7,00 
Hoop  steel    3.3S 
Cold  rolled  strip  steel    6. 25 
Floor  plates    4 .  60 
Cold  finished  shafting  or  screw. .  3.45 
Cold  finished  flats,  s(iuares    3.95 
Structural  shapes  (base)    2.63 
Soft  steel  bars  (base)         2.53 
Soft  steel  bar  shapes  (base).  ...  2.  53 
Soft  steel  bands  (base)    3.13 
Tank  plates  (base)    2.63 
Bar  iron  (2.0()@2.IO  at  mill).  . .  2.68 
Drill  rod  (from  list)    SS@0O% 
Electric  welding  wire: 

.",    8..50 ... 
1       7,15.. 
Atoi..     6.75.. 

Clcvclan 6.00 

6.00 
8.00 

2.96 8.25 

3125 
3.75 

2.46 
2.36 2.36 

2!46 
3  52 

55% 

d  Chicago 

3.78 

S!88 
3.28 

6.7S 
4.98 

3.40 3.90 

2.88 

2.78 

2.78 

3.48 
2.88 2.78 

50% 

.12^13 

.IK"  12 .  10(»  11 

METALS 

Current  Prices  in  Cents  Per  Pound 

Copper,  electrolvtic  (up  to  carlots).  New  York   
Tin,  5-ton  lots,  New  V  ork   
Lead  (up  to  carlots),  St.  Louis,  4.60;  New  York 
Zinc  (up  to  carlots),  St.  Louis,  5.10;   New  York 

Aluminum,  98  to  99%  ingots,  1-15  ̂ "^"^O
'^  Cleveland 

ton  lots.....      19.20  20.00 

Antimony  (Chinese),  ton  spot       5.50  6.50 
Copper  sheets,  base    21.25  22.00 
Copper  wire  (carlots)    15(($1S.2S  17.00 
Copper  rods  (ton  lots)    .    19.75  24.00 

Copper  tubing  (lOO-lb.  lots)   .21.25  24.00 
Brass  iheets  (lOO-lb.  lots)      16.75  17. CO 
Bratstubing  (100-lb.  lots)....;      18.50  19.50 
Brass  rods  (l,000-lb.  lots)   ,>.    14.75  16.00 
Zinc  sheets  (casks),  (8%  dis.  carlots)..    10.50  10.65 
Nickel  Hngot  and  shot),  Bayonne,  N.  J.  41.00    
Nickel  (electrolvtic),  Bayonne, N.J.  .  44.00    

Solder  (}  and  }),  (case  lots)      19.00  23.''0 Babbitt  metal  (best  grade)      33.00  42.50 
Babbitt  metal  (commercial)      16.00  13.50 

14.37} 

33.00 
5.00 
5.50 Chicago 

18.00 
6.75 

23.00 16.25 

19.50 23.00 
18.75 
20.50 
15.75 
15.75 

19.25 

36.00 9.00 
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Shop  Materials  and  Supplies 
SPECIAL  NICKEL  AND  ALLOYS— Price  in  cents  per  lb. 
Malleable  nickel  ingots    45 
Malleable  nickel  sheet  bars    47 

Hot  rolled  rods,  Grades  "A"  and  "C"  (base)    60 
Cold  drawn  rods.  Grades  "A"  and  "C"  Hiase)    72 
Copper  nickel  ingots    37 
Hot  rolled  copper  nickel  rods  (basel    45 

Manganese  nickel  hot  rolled  (base)  rods  "D" — low  manganese  64 
Manganese  nickel  hot  rolled  (base)  rods  "D" — high  manganese  67 

Base  price  of  monci  metal  in  cents  per  lb.,  f.o.b.  Bayonne,  N.J.: 
Shot      35.00     Hot  rolled  machined  rods  (base)..       53.00 
Blocks      35.00     Hot  rolled  rods  (base)       42.00 

Ingots     38.00     Cold  drawn  rods  (base)       56.00 

Sheet  bars.  .  .   40.00     Hot  rolled  sheets  (base)       55.00 

OIT)  METALS — Dealers'  purchasing  prices  in  cents  per  pound: 
New  York  Cleveland  Chicago 

Copper,  heavy,  and  crucible      11.25  11.50         11.00' 
Copper,  heavy,  and  wire      11 .00 
Copper,  light,  and  bottoms       9.50 
Lead,  heavy       4.00 
Lead,  tea       3 .  00 

Brass,  heavy        7.00 
Brass,  light       S  .00 

No.  1  yellow  brass  turnings       S .  75 
Zinc        3.00 

TIN  PLATES— American  Charcoal  Plates— Bright— Cents  per  lb 

11.00 10.00 
9.00 

8.75 
3.75 3.50 
2.75 3.00 
6.50 8.50 
4.50 

5.00 

5.50 5.75 

2.50 2.75 

New 

York 
"AAA"  Charcoal  Melyn  Grade: 
IC,  20x28,    112  sheets       20.00 
IX,  20x28,    112  sheets       22.50 

"A"  Charcoal  Allaways  Grade: 
IC,  20x28,    112  sheets       17.00 
IX,  20x28,    112  sheets       20.00 

Cleve- 
land     Chicago 

Prime,  20x28  in.: 
Coke  Plates,  Bright 

100-lb., 
IC, 

Small  lots, 
100-lb., 
IC, 

112  sheets        12 
112  sheets        12 

8-lb.  Coating: 
14x20.... 
14x20.... 

Terne  Plate 

50 80 

00 

25 

18.25 
21.00 

16.00 
18.75 

12.00 
12.30 

5.60 

5.85 

18.50 
20.90 

17.00 
19.60 

14.50 
14.80 

7.25 
7.40 

MISCELLANEOUS 

New  York 
Cotton  waste,  white,  per  lb     20.07i@?0. 1 
Cotton  waste,  mixed,  perl  b   05S@.09 
Wiping  cloths  per  M.,  13Jxl3J   
Wiping  cloths  per  M.,  13Jx20s   
Sal  soda,  100  lbs    2 .  10 
Roll  sulphur,  2-bbl.  lots  per  100 
jb    2.55 

Linseed  oil,  per  gal.,  5  bbl.  lots. . .  .73 
White  lead,  dry  or  in  oil      1001b.  kegs. 
Red  lead,  dry      100 lb.  kegs. 
Red  lead,  in  oil      100  lb.  kegs. 
Fire  clay,  per  75  lb.  bag   
Coke,  prompt  furnace,  ConncUsville. .  .per  net 
Coke,  prompt  foundry,  ConncUsville. .  per  net 

Cleve- 

land 

0  30.12 

.09 50.00 
55.00 
3.00 

Chicago 

?0.12 

.10 

55.00 

65.00 
2.65 

3.25  3.-50 . 76  . 74 
New  York,  12.25 
New  York,  12.25 
New  York,  13.75 
.80  1.00 

ton  ?2.75@?3.00 
u,n      3.7S@  4.50 

SHOP  SUPPLIES 
Current  Discounts  from  Standard  Lists 

  34. 00  off 

33.90  net          

     65-5% 
        60% 

50-10-10%  50-5% 

New        Geve- 
,,  York         land    Chicago Machine  Bolts: 

All  sizes  up  to  1x30  in      60-5%         60%  60-10-10% 
UandUx3in.  uptol2  in        50%   60-10-10%    60-10% 
With  cold  punched  sq.  nuts        50%          
With  hot  pressed  hex.  nuts  up  to  1x30 

in.  (plus  std.  extra  of  10%)        55% 
Button  head  bolts,  with  hex.  nuts        35% 

Hex.  head  and  hex.  nut  bolts         40% 

Lag  screws,  coach  screws         65% 

Carriage  bolts,  upto  1  in.x30in   50-10% 
Bolt  ends,  with  hot  pressed  nuts        60%                 55% 
Tap  bolts,  hex.  heads       25% 

Semi-finished  nuts  f  and  larger        75% 

Case-hardened  nuts         65% 
Washers,cast  iron,  Jin.,  per  1001b.  (net)  34.50 

Washers.cast  iron,  fin.per  100  1b.  (net)  3.75 

Washers,  round  plate,  per  100  lb.  Offlist  4.00 

Nuts,  hot  pressed,  sq.,  per  100  lb.  Offlist  3.00 

Nuts,  hot  pressed,  hex., per  100  lb.  Offlist  3.00 
Nuts,  cold  punched,  sq., per  100 Ib.Offlist  3.00 
Nuts, cold  punched, hex., per  100  Ib.Offlist  3 . 00 

Rivets: 

Rivets,  i^in.  dia.  and  smaller         60-5%  60-10-10% 
Rivets,  tinned  .         60-5%  60-10-10%  4ic.  net 
Button  heads  J-in.,  |-in.,  1x2  in.  to  5 

in.,  per  100  lb   (net)      33.50 
Cone  heads,  ditto   (net)        3.60 

IJ   to    l|-in.    long,    all    diameters, 
£.VriJ.^  per  100  lb         0.25 

I  in.  diameter     EXTRA       0. 15 
^  in.  diameter     EXTRA        0.50 
1  in.  long,  and  shorter     EXTRA       0.  50 
Longer  than  5  in    EXTRA       0.25 
Less  than  200  lb     EXTRA       0. 50 
Countersunk  heads     EXTRA 

Copper  rivets   
Copper  burs   

75% 

35.50 3.75 
3.00 

3.00 3.00 

3.00 

3.50 
3.60 

80% 

33.50 
3.50 

50  net 4.00 4.00 

4.00 
4.00 65-5% 

3.45 

3.53 

0.15 0.15 
0.50 0.50 

0.25 
0.50 60-5% 

40% 

0.35       34.03  base 
40-10%      50-10% 

15%        10% 

30.90 0.55 
Lard  oil,  pure,  (50  gal.  bbl.)  per  gal..        30.90       30.85 
Lard  cutting  oil  (SO  gal.  bbl.)  per  gal.         0.60         0.50 
Machine  oil,  lubricating,  per  gal           0.45         0.35    

Belting — Present  discounts  from  list  in 
fair  quantities  (|  doz.  rolls) 

Leather: 

Light  grade       50-5%     50-5%   60-10% 

Medium  grade. 

Heavy  grade   
Rubber  and  duck: 

i-irst  grade        50-10% 

Second  grade   .'        60-10% 
Abrasive  materials — Insheets9xllin.: 

No.  1  grade,  per  ream  of  480  sheets, 
Flint  paper          36. 16 

Emery  paper          ,         8.80 
Emery  cloth          29.48 
Flint  cloth,  regular  weight,  width  3j 

in..  No.  1  grade,  per  50  yd.  roll,         4.50 
Emery  discs,  6  in.  dia..  No.  1  grade, 

per  100. Paper.  .     1.32 
Cloth      3.20 

45%  40-10-2i%     50% 

40%         40%       40-5% 
50-10%       

60-5%  60-5% 

33.85  36.48 
11.00  8.80 

32.75      29.48 

4.95 

1.49 
3.20 
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Simtli  Main  St.- 
c  aM««M.  a* 

.^  wMh  mfeMaM 
'  drirra  f»r  Uuadry 

Vl^  ■■iltnij  —  CMU  Bros.  Momim«nt 
«V  toiM  uiualiiniL  maohlBvnr.  for  propowd 
mwMa  ItMlary  mi  NurtA  Main  Si 

Wis.  ■■itoy  —  Th»  Ralvrri  A  Nomtaa 
MwoT  Co. — auio  rrfMir  ahop  rqulpmrnU 
>ri— M  aitd  latlM>. 

Wli..  l»  0».«»  Tho  TrI  State  Moaa- 
BM«t  Co.  «;«  S«>uU>  ITth  SU  K.  L.  Halm- 
raat.  I'uivit  Act. — cmntte  aad  marble 
cwuac  macUarry. 

_  WIb»    Mlhraalu*— Tltp    Auto    Serrlo*    tt 
Bcvalr  BtaUon  l«l.  Sth  Sc— aleotrte  drill*. 

WW.  »IU«aakr«^Fro<>li<-k  Broa..  T>» 
Tth    St — latlM,    and    srindrr    sultabia    tor 

Wla.  MOwMkM— Matt  *  Son.  HIT  Orant 
BUmL.  p.  Matt.  I^rch.  Act. — nne  planer. 

Wl«_  MOwwikf^-^.  Optrtad.  tTS  Uth  St. 
Iwind  aaw  and  planer. 

Wla.  MOwanlw*— F  To«>pfn-  Bona  4M 
Nattooal  At»..  K  T.K-pf.T  I>ureh  \gt. — 
oav  iriadar,  oar  14  in  or  I*  in  Uth«,  air 
OMvrwasr  aad  electrto  motora. 

Wlsb.  BwaMaaiii  Tb»  Hnrtcen  Dairy 
Cte,  lc»  ■MohlBak  r»rrls*ratlon,  Initter  and 
ptvtabtjr  ioe  eream  maJctaiK  madilnory. 
Wla-flji— Ml — The  Badc«r  Cabinet  Oow. 

O.  W.  Briekbaucr.  Prca. — woodworking  ma- 
vhfaMnr  for  propoaed  ehalr  factory. 
Wla.  ViaMa-da-CWea— J.  W.  Pari*— 

tkree  cardiBK  wnhliiiia.  motor  power. 
Wis-  Bailae  Ho«d»Md  A  Christenaen, 

isn  Klaste  A«a.^^»opdworkinK  machinery 
tar  ptopowd  piaat  oa  Motud  8u 

-TiM  Speooer  Oondmaary 
KtorlOB    rlilry  and  refrtir- 

for  propoaed  dairy   on 

C50. k_  e/a 
*r4itlnf 

iln  8C Mall 

WU..  mareaa  Paia*  —  The  Balok  Sale* 
lleom.  11»  Stronss  Avr.  R  E.  NVwby. 
Msr. — (aa  atcrafa  tanka  and  pumps. 

_   _       _  he  Oourlny  Shoo  Oo. 
Dpiete  eqolpmant  for  shu«  factory. 

Oati,  leadia — B.  F.  Brishton,  479  Rmery 
8t     complete  modem  equipment  for  bakery. 

Oatk.    I/aadaa— The    Ontario    Creameries 
Oa^  Ud-i  m  Kfaic  St.— <^omi>lete  refrlgera- 

tea    cream    maklns    equipment. 
•    $IO.O«0. 

lioa    and 

Metal  Working  Shops 

CeL.  ratlTtlila— The  PortPrvllIe  Union 
Hlrti  School  DisL.,  receiving  bids  for  the 
coo«tT«etloa  el  a  hl^  schooL  Estimated 

t,  ft7MM.  BkU  will  be  reoelved  later 
MOM  ate.  Coalea  A  Travera,  Rowell 

Ik  fraww,  Arebta. 
CaL.  Sa*  »aari«ea  —  A.  Llvennts,  1625 

Padfle  Ave-  plana  to  build  a  I  story  auto- 
mofeOa  repair  ahop  on  PaclSc  Ave.,  west  of 
Larkin  St.  O'Brien  Broa..  Inc.,  240  Mont- 
ccocry  St..  Archta. 

DL,  Chlraaa  The  Newberry  Library,  c/o 
Mnndle  ft  Jenaea.  arebta.,  >»  South  l.,a.Salle 
St..  haa  awarded  the  contract  for  the  oon- 
stTuction  of  a  1  story,  TB  z  100  ft.  iraraRe 
at  2U-Zlt  WeM  Erie  St.  Estimated  cost. 
140,000.    Noted  Nov.  17. 

lad..  India  aa  pells  —  Tlie  Interstate  Car 
Ob.,  Sherman  Drive  and  Massarbuseita  Ave., 
baa  awarded  the  contract  for  the  oonstnic- 
tlon  of  a  1  story.  SO  x  lln  ft.  car  factory. 
BsUmalcd   cost,   KC.OOO.     Noted   Jan.   «. 

Iad_  ladlaaaasMs  —  The  Reedy  Elevator 
Co..  IOi<  Kentucky  Ave.,  Ik  having  phtns 
prepared  for  the  oomitruction  of  a  1  story. 
4(  X  lot  ft.  elevator  factory  on  South  New 
Jtrmey  St.  Ratlmated  cost.  $40,000.  R.  N. 
Edwards  Co,  4S  Union  Trust  Bld«.,  Archta. 

Maaa..  rahasr  M.  H.  Davitt.  BZS  North 
Main  WL,  plaaa  to  balld  a  1  story  parage, 
etc  Ratimatad  eoat.  t40,000.  Architect  not 
aaleoted. 

Md..  Balttaaare— J.  I.  L^almear.  11  OK  Fi- 
del It  y  KIdc.  hi  havtnir  pbins  prepared  for 

th«  con»frurilon  of  a  2  story  Karage.  C. 
H.  H-I.li.rr<li..,  J 101  fnirvk-w  Ave,  Arcbt. 

Md..  BaltlBMre-M  .V.  Tombler.  Wolf 
BMc..  la  reoelvlna  hlds  fnr  the  (wnstru<-- 
tloa  of  a  1  story  •earace  at  2S<7  Panoa.  Ave. 
nstlmatad  roat.  <4fl.O00.  W.  J  Deiccnhnrdl. 
*1*  Eaat  Preston  Su,  Archt. 

Md..  BalHawie — The  Wilson  NaSh  Motor* 
Co.,  114  West  Mt.  Itoyul  Av<-..  Is  recelylna 
bida  for  the  conslrurtlon  of  a  1  story.  120 
X  1!^"  ft.  jcarsKe  nn  Maryland  Ave.  and 
Ollrer  St.  Owen»  *  BI»co.  Continental  Bldg., 
Arcbls. 

Md.  IMdewell  (Jeaawpa  P.  O.)  —  The 
Maryland  Hooas  of  i^orraoUoB,  State  Bd.  of 
Prison  Conlroi  Vfitoa  Trmt  Bide,  llaltl- 
more.  b>  haTtev  plana  praparad  for  the 
eanaimrilon    of   a    t    storr,    4C    %    ISO    ft. 

mmv.  ••vv.    BMImated  coat,  |40,000.     T.  W. 
mtmtuiJMr.  Biax.,  Baltimore.  Archt. 

Mleh..  I>etr«ll  — The  GaKnler  StorootM>e 
Co..  Mo  Huwaid  !<i.,  la  having  plaii.s  pre- 

pared for  the  (X>nt'truoiton  of  a  1  story,  SO 
■X  T">0  (t  stereotype  factory  on  MiKinstry 
and  riuiner  Sta.  Estinmted  cost.  }<.'>, 000. J.   Ktuiuriu,    olS    Empire    UKIg.,    .Viviit. 

Mas  St.  laoala — G.  O.  HorTmaii  Magneto 
Oik.  nit  Olive  St.,  la  having  pIhiih  prepared 
for  the  oonatnic-tion  of  a  1  story.  100  z 
234  ft.  sales  room,  garage  and  service  sta- 

tion at  SS>t  Waslilngton  St.  Estimated 
cost,  tSO.OOO.  S.  a.  HofTman,  Pres.  R 
UuiU.  (00  Post  Dispatch  BIdg.,  ArchL 

MoalL.  Boaeaian — The  State  nd.  of  Ehcam- 
Inera,  Helena,  will  receive  bids  until  Jan. 
tl  for  the  construction  of  a  4  storv,  77  z 
198  ft.  engineering  building  and  a  1  storv, 
lit  z  182  ft.  engineering  shop  (or  the  Uni- 
A-eralty  of  Montana,  here.     Estimated  cost. 
(22S.U00   and    $100,000   respectively.     P.   P. 
S'lUon,  Owenhouse  Rldg.,  arcbt. 

N.  v..  Mew  Terk— W.  M.  W.  Realty  Corp.. 
in  West  »»th  St.,  will  build  a  2  story,  10 

z   100   ft.   garage   a"    "' mated  cost.  $<6,000. 

O.,  Clartnnatl— The  Indianapolis  ft  Cln- 
dimatl  Traction  Co.,  Oermunia  Bklg.,  In- 

dianapolis, Ind.,  plana  to  build  a  machine 
■hop,  here.    C.  Henry,  Pres. 

O,  Cleveland— W.  Llntem,  8404  Lorain 
Ave.,  has  awarded  the  contract  for  the 
construction  of  a  1  story,  60  z  64  ft.  factory 
at  79S6  lx)rain  Ave.,  for  the  manufacture 
of  railway  supplies.   Estimated  cost,  $40,000. 

O.,  nev->and — S.  Wahl.  799  East  lOSrd 
St..  Is  re<«.>inK  bids  for  the  construction  of 
a  1  story,  56  x  146  ft.  garapo  and  commer- 

cial bulldinir  at  8116  Ix)raln  Ave.  Estimated 
cost  $50,000.    Private  plans. 

Pa.,  riieswlck — The  Slonecrete  Corp..  6023 
Pennsylvania  Ave.,  Pittsburgh,  will  build  a 
2  story  factory  and  machine  shop,  near 
here.     Private  plans. 

Pa~  Harrlsburg — E.  R.  Oelsinger,  plans 
to  build  a  2  story,  60  x  100  ft.  garage  on 
28th  and  Hain  Sts.  Estimated  cost. 
$60,000, 

Tex.,  DenlMn — The  Missouri,  Kansas  & 
Texas  Ry..  Railway  Bldg.,  St.  Louis,  Mo., 
haa  awarded  the  contract  for  the  construc- 

tion of  a  freltiht  terminal  here,  consisting 
of  switching  yards,  round  house,  warehouse, 
ahops  and  other  buildings.  Estimated  cost, 
$S.O0n.ono.  F.  Ringer,  Ch.  Engr.  Noted 
Jan.  12. 

Wis.,  Hariey  —  The  Raiverl  &  Norman 
Motor  Co.,  has  select  (>d  a  site  and  plans 
to  build  a  2  story,  60  x  140  ft.  garitge  and 
repair  shop.  Estimated  cost,  $60,000, 
Architect  not  selected. 

WU.,  Stevenia  Point — The  Buick  Sales 
Room,  119  Stronprs  Ave.,  plans  to  build  a 
1  story,  70  X  12.";  ft.  garage  on  Main  St, 
Estimated  cost.  $40,000.  Architect  not  se- lected. 

l,IIIMIIIIIIWIIII»lllinilHWWIWWIIimitlWltlHUHIIW,HWMIH,l,tmitl»HIIIIIHIW.1g 

General  Manufacturing  | 

Cat,  Santa  Ana — The  Excelsior  Dairy 
Co.,  has  awarded  the  contract  for  the  con- 

struction of  a  1  story.  60  x  240  ft.  factory 
and  storage  plant.    Estimnted  cost,  $60,000. 

OaL,  trf>H  Anrrelea — Bedell  A  Ogg  Laundry 
Co.  has  awarded  the  contract  for  the  con- 

struction of  a  1  story.  110  z  120  ft.  laundry. 
EHllmaled  cost,   $r>(),000. 

fal..  Oakland — The  Sanlt«ry  Ice  &  Cold 
Storage  Co.,  26th  and  Chestnut  St.s..  haa 
awarded  the  contract  for  the  construct  ion 
of  a  1  story  Ice  plant  on  26th  St.  east  of 
Chestnut  St.     Esllmuted  cost,  $11,600. 

111.,  Clearins — The  Railways  Ice  Co.,  209 
South  LaSalle  St.,  Chicago,  has  awarded  the 
contract  for  the  construction  of  a  2  story, 
110  X  tr,0  ft.  ice  factory,  hero.  Estimated 
cos,  $120,000. 

in.,  Henry — The  Henry  Artificial  Ice  Co- 
will  build  a  1  story  Ice  plant.  Ehtimnted 
cost,  $30,000.  C  N.  Lucas,  Pres.  Noted Dec  22. 

m,  Boekford — The  Rockford  Show  Case 
Co.,  Elm  St.,  has  awarded  the  contract  for 
the  oonstructlon  of  a  <  story,  40  z  68  ft, factory. 

lad.,  Rloominston  —  The  Bloom  Ington 
Brick  A  Tile  Co.,  plans  to  build  a  plant. 
Estimate*]  cost,  $2o0,000.    Private  plans. 

IiuL,  Bloamlaartaa — The  Johnson   Cronm- 
^Ing  pla       .    ,.        Z  _ 

construction  of  a  2  story,  60  x  87  ft.  addl- 
ery  Co..    Is   havF plans  prepared  for  the 

tlon  to  its  plant.  Estimated  oost,  $40,000. 
A.  n.  Neticks.  nin  Wof>ds  BIdg..  Evnnsville, 
Archt 

lad.,  KIkhart — The  Superior  Coal  Co.  is 
having  plans  prepared  fur  the  construoUon 
of  a  2  story,  46  x  83  ft.  Ioe  plant.  Estlmatisl 
cost,  $10,000.  R.  K  Simmons,  201  South 
Main  St.,  Archt. 

Ind..  Onrrett — The  Garrett  Ioe  Co.,  Ina 
plans  to  luilld  an  ico  plant.  Kstimnted  coet, 
$4U,00i>.     Trlvato  plans. 

lad.,  Osry — The  Superior  Sauange  Co, 
plana  to  build  a  1  story,  76  z  100  ft.  factory. 
Eslmaled  cost,  $10,000.  J.  M.  LeVee,  671 
Uway.,  Archt. 

Ind.,  IndlanapollH  —  The  Indiana  Sawi^^ 
Veneer  Co  .  .'1-1  West  14th  St.,  has  awarded 
the  conlnut  for  the  construction  ot  a  1 
story,  »0  X  110  ft.  veneer  factory  at  S4» 
West  nth  .St.  Estimated  cost,  $24,000. 
Xoied  Dec,  15. 

Ind.,  Lelmnon — N.  N.  Smith  Co.,  407  Main 
St.,  Krankfon,  hius  awarded  the  contract 
for  the  construction  of  a  2  story,  38  x  110 
ft.  c'igar  factory  and  oftlce  building  here. 
Estimated  cost,  $25,000,     Noted  Jan.  6. 

Ind.,  MlnhauHkH  The  Lock  Joint  Tutw 
Co.  has  awar>le<l  the  contract  for  the  con- 

struction of  a  1  story,  46  x  90  fL  tubing 
factory.  Estimated  cost,  $80,000.  Noted Dec.  22. 

Ind.,  Horhenter — Armour  &  Co.,  208  South 
LaSalle  St.,  Chicago,  is  having  plans  pre- 

pared for  the  construction  of  a  2  story,  100 
z  150  ft.  packing  plant,  hero.  Kstinialed 
cost,  $76,000.     Private  plans, 

Mass.,  WsHt  Sprinafleld — P.  Fossa,  98  Old 
BrlxlKc  St.  plans  to  build  a  1  storv,  100  x 
120  ft.  I.o  cream  plant  on  Old  Bridge  St. 
Architect  not  .selected. 

Md.,  Bulilmorft— The  Amer.  Concrete  Tiea 
&  Products  Co.,  426  Law  BIdg.,  plans  to 
build  a  factory.     Private  plans. 

Md.,  Balllniore — The  Amer.  Woodworking 
Co„  Is  having  preliminary  plans  propartnl 
for  the  construction  of  a  planhi);  mill  at  5 
Uhler  St.  Estimated  cost,  $20,000.  R.  C. 
Pratt.  325  North  Charles  St.,  Archt. 

Mo.,  Cape  Otii'urdrau — The  International 
Shoe  Co.,  Washin^rton  St.,  St.  Louis,  has 
awarded  tho  contract  for  the  construction 
of  a  8  story  shoe  factory,  here.  Estlmntod 
cost,  $100,000.     Noted  Dec,  22. 

Mo.,  St.  Clair — Tho  International  Shoe 
Co.,  15th  and  Washington  Sts.,  St.  Louts, 
will  build  a  3  storv  shoe  factory  here.  Esti- 

mated cost,  $75,000.     Noted  Jan.  6. 

Mont.,  MIlea  City — The  Western  Creamery 
Co.,  1215  Main  St.,  plans  to  build  a  cream- 

ery. Estimated  <'Ost,  $100,000,  P.  R.  Mer- 
rill,  Mgr.     Architect  not  announced. 

N.  C,  I,enolr  —  The  Union  Mirror  Co. 
Plans  to  build  a  mirror  factory.  Architect not  selected, 

N,  C,  Winston-Salem — W.  C.  Northup, 
Engr.,  Wln.ston-Salem,  will  open  bids  latter 
part  of  this  month  for  tho  construction  of 
a  6  story  hospital,  Including  luundrv.  etc., 
for  the  State  IJnptlst  Convonlon.  Mstimated 
cost,  $2,000,000. 

O..  ColumhUH — J.  H.  and  P.  A.  Sells  Co., 
Chestnut  and  Pearl  Sts.,  manufacturers  of 
horse  collars,  plans  to  construct  a  3  story 
collar  factory  on  Grant  Ave.  Estimated 
cost,   $35,000.     Architect   not  selected. 

Ore.,  Portland  —  RasmuBsen  A  Grace, 
Rntfrs..  Chamber  of  Commerce  Bklg.,  will 
open  bids  about  Jan.  26  for  the  construc- 

tion of  a  3  story.  100  z  100  ft.  publishing 
plant  on  11th  and  Washington  Sts..  for  the 
Telegram  Publishing  Co..  Washington  and 
Park  Sts.    Estimated  cost,  $150,000. 

Pa.,  ITarrlsbarg — Tho  TTnited  Ice  ft  Coal 
Co.,  Porster  and  Cowden  Sts.,  has  had  plans 
prepared  for  the  construction  of  a  100  ton 
dally  capacity  Ico  plant  and  three  5,000  ton 
caiiuclty  storage  houses,  two  on  7th  and 
Schuylkill  Sts.  and  one  on  Forster  and 
Cowden  Sts.     Estimated  cost,  $150,000. 

Pa,.  WellNboro — The  Pennsylvania  Textile 
Co.  will  soon  award  tho  ■ontract  for  the 
construction  of  a  BO  x  260  ft.  textile  mill 
Estimated  cost,  $300,000.  Scott  ft  Preacott, 
34  Kasl  23rd  St.,  New  York  City,  Archts. and  Kngrs. 

W.  Va.,  riuirleston — Tho  Diamond  Ice  & 
Coal  Co..  807  Kanawha  St.,  will  build  a  2 
story,  mo  X  100  ft  Ice  plant.  EHtlma.ted 
cost,  $50,000, 

W.  Va..  Morsantown — R.  A.  Wllbourne 
Co.  will  soon  award  the  contract  for  the 
construction  of  a  S  story  36  x  160  ft,  addi- 

tion to  Its  Ice  cream  plant.  Estimated  cost, 
$65,000.    C.  Reger,  Traction  Bldj;..  Archt 

Wis.,  Hartford  —  Oehl  Rros.  Monument 
Co.  Is  having  plans  prepared  for  the  con- 

struction of  a  2  story,  42  z  106  ft.  marMn 
factory  on  North  Mriln  .St  lOstiiiiatcd  oost. 
$65,000.     Private  plans. 

Wl«.,  HortoBTtHe — W.  L.  Schrander  wlU 
build  a  1  story,  50  x  ISO  ft  canning  plant 
Estimated  coat,  $50,000. 
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Industrial  Russia  Today 
Communism  on  the  Wane — Government  Losing  Hold  on  People  Through  Failure 

of  Golden  Promises — Factories  Being  Returned  to  Private  Enterprise 
By  our  LATVIAN  CORRESPONDENT 

READERS  who  are  connected  with  the  machine  too
l 

trade  will  be  interested  in  the  future  of  indus- 
L.  trial  Russia.  There  are  those  who  wish  to  sell 

their  products — if  the  conditions  will  permit — to  Russia, 
and  they  should  get  acquainted  with  the  Russian  indus- 

tries in  their  particular  line;  and  again,  there  are  many 

who  would  desire — when  the  proper  time  arrives — to 
open  their  works  in  Russia — as  it  was  done  by  foreign- 

ers in  the  pre-war  times — using  the  cheap  labor  and 
immediate  market.  But  before  one  enters  into  a  dis- 

cussion of  future  prospects,  it  is  desirable,  even  nec- 
essary, to  survey  briefly  the  principal  causes  which  have 

brought  about  and  aggravated  the  present  deplorable 
state  of  the  industry  of  Russia. 

Russian  Industry  Never  Strong 

Much  has  been  said  and  written  of  late  about  the 
wrecked  industry  of  Russia,  and  an  opinion  has  now 
become  established  that  the  sole  cause-abettor  is  the 
Bolshevist  regime.  No  doubt  the  Bolsheviki  with 
their  absurd  experiments  and  radical  doctrines  have 
weakened  the  industry  to  such  a  degree,  that  a  lengthy 
period  must  elapse  before  the  regular  working  can  be 
re-established,  but  when  we  look  a  little  deeper,  we  find 
that  the  Russian  industry  was  never  strong  and  that, 
on  the  whole,  it  existed  chiefly  on  the  protective  custom 
tariff.  The  proof  of  this  statement  will  be  found  if  we 

look  back  to  pre-war  times  and  examine  the  rec- 
ords of  industrial  Russia.  The  Russian  statistics  leave 

much  to  be  desired  and  it  may  seem  a  little  strange  that 

the  most  comprehensive  figures  about  Russian  indus- 
try are  found  in  the  records  of  the  year  1908,  when  the 

general  industrial  census  was  taken.  In  later  years 
only  the  more  important  industries  were  registered  and 
tabulated. 

In  December,  1912,  Russia  had  about  160,000  manu- 
facturing establishments  which  gave  employment  dur- 

ing the  year  to  an  average  of  3,100,000  operatives. 
Let  us  put  aside  130,000  of  these  establishments  as  be- 

ing insignificant  (with  only  168,700  operatives)  ;  only 
29,965  with  2,931,300  operatives  were  investigated  and 
tabulated.  The  establishments  that  were  investigated 
turned  out,  during  1912,  products  to  the  value  of  $2,926,- 
380,000  or  about  $1,000  on  each  operative. 

About  25  per  cent  of  all  operatives  were  women  and 
children,  the  earnings  for  all  operatives  being  from  $60 
to  $300  per  annum.  The  output  was  low,  owing  to  the 
scarcity  of  machinery,  deficient  operatives  and  very 
primitive  management.  Among  executives  6.9  per  cent 
were  foreigners,  and  of  the  rest  88  per  cent  were  with- 

out any  technical  education.  The  motive  power  was 
represented  mostly  by  steam  engines. 

The  industry  of  Russia  was  created — beginning  from 
Peter  the  Great — by  means  of  the  protection  of  a  very 

high  tariff  upon  all  importations  of  manufactured  prod- 
ucts. In  the  very  beginning  and  up  to  the  war,  most 

of  the  better  works  were  in  the  hands  of  Russian  nobil- 
ity, princes  and  even  the  Tsar.  It  certainly  follows  that 

the  bureaucratic  government  of  Russia  then  supported 
the  domestic  industry  in  every  possible  way. 

Much  could  be  said  about  the  advantages  or  disad- 
vantages of  the  protection  system,  but  as  for  Russia, 

it  can  be  stated  without  exaggeration,  that  on  the  whole, 
this  system  caused  more  harm  than  benefit.  The  popu- 

lation overpaid  annually  about  200  million  dollars  in  the 
form  of  custom  duties  for  imported  manufactured 
goods;  was  obliged  to  satisfy  its  own  needs  with  the 
inferior  domestic  manufactures,  and  even  the  wages  in 
some  industries  were  lower  than  on  the  farms.  And 
last  of  all,  the  protection  system  managed  the  industry 
carelessly  and  there  was  no  urgent  need  of  improve- 

ment and  modernization  in  the  factories. 

A  great  part  of  the  Russian  factories  leaned  upon  the 

government's  orders,  being  paid  on  a  cost-plus-profit 
basis,  without  considering  the  foreign  prices  for  simi- 

lar products.  Being  protected  by  the  import  tariff  and 

government's  orders,  the  industry  was  not  pressed 
to  introduce  improved  methods  of  manufacture  which 
would  reduce  hand  labor  to  the  minimum.  Hand  labor 

prevailed,  the  engine  motive-power  being  comparatively 
low,  only  0.92  hp.  per  operative,  in  average,  for  all 
branches  of  industry. 

All  the  foregoing  considerations  lead  to  the  conclu- 
sion, that  being  artificially  cultivated  and  supported  by 

the  government  the  industry  of  Russia  had  enough  to 
keep  it  content,  without  using  much  effort  in  strengthen- 

ing its  own  efficiency. 

Handicaps  of  Russian  Industry 

It  would  be  unjust  to  deny  that  the  industry  of  Russia 
was  handicapped  by  some  factors,  the  more  important 
of  which  was  the  lack  of  industrial  credit.  For  various 
reasons  banking  in  Russia  has  been  rather  backward. 
In  1914  there  were  only  forty-two  commercial  banks 
in  Russia  with  601  branch-offices,  one  for  every  250,000 
of  the  population.  The  paid  up  capital  of  these  banks 
amounted  to  $399,800,000,  only  few  banks  being  big. 

It  follows  then,  that  having  so  little  capital  in  a 
territory  with  180  million  inhabitants,  these  commer- 

cial banks  were  not  particularly  inclined  to  open  long- 
termed  industrial  credits,  which  was  necessary  for  bet- 

ter equipment,  improved  machinery  and  new  buildings. 
The  main  activity  of  the  Russian  commercial  banks  was 
the  discounting  of  bills  and  advancing  short-termed 
loans  on  various  securities.  The  interest  rate  was  not 
low,  being  8  to  10  per  cent  per  annum.  Besides  the 
banks  there  were  many  small-credit,  municipal  and 
mutual  credit  banks,  but  their  capital  was  smaller  and 
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the  interest  rate  wu  up  to  12  per  cent.  As  for  the 
State  Bank,  it  helped  only  the  best  and  financially 
stronger  enterprises. 

The  fact  must  not  be  overlooked  that  German  capital 
had  a  controlling  voice  in  the  joint-stock  commercial 
banks  of  Russia,  and  was  not  interested  to  develop  the 

Rosaian  industrj-,  because  Russia  was  regarded  and 
used  by  Germany  as  the  chief  and  best  market  for  her 
products. 

Having  discussed  the  circumstances  which  affected 
the  Russian  industry  in  the  period  up  to  the  great  war, 
we  come  to  the  war-  and  communistic-  period  when  the 
industry  experienced  many  radical  changes,  which 
should  be  traced  in  order  to  forecast,  to  a  certain  de- 

cree, the  future  of  industrial  Russia. 

The  Help  of  the  Great  War 

The  great  war,  not  being  fought  on  the  soil  of  Russia 
but  on  territory  occupied  by  the  present  Poland,  Latvia 
and  Lithuania,  did  not  disturb  Russian  industry,  but 
rather  strengthened  it.  The  existing  plants  were 
expanded,  new  ones  were  erected  and  small  workshops 
were  provided  with  mechanical  equipment.  As  the  war 
continued,  Russia  began  to  feel  her  dependency  on  im- 

ported foreign  products,  chiefly  of  German  origin,  and 
so  new  industries  were  created  and  developed — dyes, 
medicaments,  explosives  and  various  chemical  products, 
surgical  instruments,  optical  glasses,  agricultural  ma- 

chinery, electrical  goods,  automobiles  and  aeroplanes 
in  particular.  Under  favoring  circumstances  the  growth 
of  the  industry  continued  until  it  was  retarded  by  the 
revolution  in  1917. 

Since  March  1917,  thanks  to  revolution,  labor  has 
begun  to  dominate  the  political  and  economical  life  of 
Russia.  Labor  began  to  dictate  to  the  government  how 
it  should  conduct  the  business  of  the  state.  Everywhere 
labor  began  to  demand  increased  wages,  not  only  for 
the  future,  but  for  the  past.  All  those  demands,  being 
sanctioned  by  the  new  government,  were  satisfied.  On 
the  urgent  representations  of  the  workmen  the  eight- 
hour  day  was  introduced  (April  1917),  and  the  com- 

pensation for  over-time  work  was  increased  150  per  cent 
above  the  normal 

In  July  of  this  year  the  manufacturers,  frightened 
by  the  still  increasing  demands  of  labor,  began  to  shut 
down  their  plants  and  in  the  autumn  there  were  many 
unemployed,  who  not  being  able  to  find  work,  returned 
to  the  farms. 

Russian  Industry's  Greatest  Blow 
The  most  .serious  blow  that  the  Russian  industry  has 

had  to  withstand,  was  the  control  of  labor  introduced  on 
Oct  29,  when  the  Bolsheviki  seized  the  power.  By  a 
decree  of  Nov.  14  the  factory  committees  were  estab- 
liabed.  The  task  they  had  to  perform  was  to  introduce 
and  to  maintain  order  in  factories,  but  in  reality  they 
turned  their  activities  to  further  demands  of  increased 
wages,  regardless  of  the  actual  earnings  of  the  en- 
terprises. 

The  decree  of  Nov.  19  directed  all  manufacturers  to 
insure  their  laborers  against  unemployment.  They  had 
to  deposit  in  a  special  "cassa"  a  premium  equal  to from  8  to  6  per  cent  of  the  wage  of  the  laborer.  In 
case  of  unemployment  the  laborer  was  to  receive  a  full 

dajr*"  pay.  together  with  the  usual  allowances  for  lodg- ing, etc. 
By  a  decree  of  Dec.  16  all  banks  were  nationalized  and 

united  in  one.  called  the  National  Bank,  which  replaced 

the  State  Bank.  With  that  the  manufacturers  lost  the 
chance  to  obtain  the  necessary  credit.  The  new  Na- 

tional Bank  furnished  credit  only  on  recommendation  of 
the  factory  committees,  and  it  was  not  always  easy  to 
attain  an  understanding  between  the  manufacturer  and 
the  committee.  Being  deprived  of  the  necessary  credit, 
the  manufacturers  arrived  at  a  critical  stage,  and  one 
by  one  were  obliged  to  suspend  their  activities. 

At  the  same  time  the  communistic  government  began 
to  nationalize  and  confiscate  the  factories  and  work- 

shops, the  management  being  handed  over  to  the  fac- 
tory committees.  Usually,  the  confiscation  was  effected 

by  the  request  of  the  committees,  who  wished  to  be- 
come the  managing  power. 

So  disastrous  were  the  effects  of  these  conditions  that 
by  April,  1918,  the  industries  in  Petrograd  employed 
only  144,530  hands,  instead  of  865,777  in  1917.  The 
numbers  of  the  unemployed  became  dangerous  and  free 
passage  was  introduced  on  all  railroads  to  enable  the 
unemployed  to  return  to  the  farms,  or  even  emigrate  to 
Siberia,  where  food  was  yet  abundant.  Hence  the  dis- 

appearance of  the  industrial  worker. 
Nevertheless  the  nationalization  of  the  industries  was 

continued  (although  not  until  the  end  of  1920  were  the 
more  important  establishments  united  under  the  gov- 

ernment's management),  and  more  radical  changes  were introduced.  All  piece  work  was  abolished  and  the  fac- 
tory committees  recognized  only  the  flat  rate,  thus  re- 

ducing the  difference  between  the  skilled  and  unskilled, 
and  making  the  incentive  to  qualify  for  the  more  re- 

sponsible job  much  less.  An  enormous  decline  in  output followed. 
The  Influence  of  Hunger 

Another  factor  of  almost  equal  importance  commenced 
to  exercise  its  influence  on  the  crippled  industry — 
hunger.  The  grain  crop  of  1917  was  18  per  cent  below 
normal,  mostly  because  the  big  estates  of  the  "pomies- 
chiki"  (who  possessed  about  50  per  cent  of  the  whole private  land  in  Russia)  were  seized  by  peasants  and 
only  part  of  the  land  sowed.  This  bad  crop  created  a 
scarcity  of  food  in  cities,  and  industrial  workers,  ac- 

customed to  a  good  supply  of  food,  were  obliged  to  exist 
and  work  on  almost  nothing.  The  result  was  a  rush  of 
workers  to  the  farms.  The  emigration  to  the  farm  is 
continued  today  and  according  to  the  census  of  1920, 
the  big  cities  lost  three  and  a  half  million  inhabitants since  1917. 

As  the  result  of  all  this,  the  productivity  of  the  in- 
dustry decreased  well-nigh  to  naught.  Stores  being 

empty,  commerce  gradually  suspended  its  activities  and 
small  speculants  prevailed.  Obtaining  nothing  from 
cities  and  industry,  the  farmer  ceased  to  bring  his 
products  to  the  city  and  as  early  as  the  spring  of  1918, 
the  food  was  forcibly  collected  from  the  farms  by  sol- 

diers. To  stimulate  this  collecting  the  soldiers  of  the 
Red  army  were  allowed  to  retain,  as  their  reward  15 
per  cent  of  the  collected  foods.  Notwithstanding  that, 
it  was  impossible  to  collect  more  than  45  per  cent  of  the 
fixed  amount.  There  was  now  the  alternative:  Fac- 

tories were  abandoned  by  workers,  because  the  farmers 
did  not  supply  them  with  food;  but  the  farmers  with- 

held the  food  from  the  cities  because  neither  the  cities 
nor  the  factories  were  able  to  return  in  exchange  the 
necessary  implements  and  commodities. 

The  Letts  and  Poles  were  at  war  with  the  Bolshe- 
viki and  the  Soviet  government  was  forced  to  keep  the 

Red  army— and  feed  it.    The  food  was  to  be  obtained 
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from  farmers,  mostly  in  exchange  for  manufactured 
products  (the  valueless  paper  money  was  accepted  very 
unwillingly)  and  consequently,  the  government  was 
obliged  to  maintain  the  existence  of  the  industry  and  to 
raise  the  productivity  of  it.  Besides  that,  there  was 
a  shortage  of  workers  and  it  was  necessary  to  draw 
more  of  them  to  the  factories. 

Extreme  measures  were  adopted.  In  order  to  raise 
the  productivity  the  flat  rate  was  not  abolished,  but 
the  daily  ration  of  food,  which  was  given  to  the  worker 
in  exchange  for  his  work,  was  raised — if  the  worker 
prolonged  his  day  over  eight  hours.  The  common  ration 

contained  one  pound  of  bread  daily  for  eight  hours' 
work,  but  for  ten  hours'  it  was  raised  to  one  pound  and 
a  quarter,  and  to  one  pound  and  a  half  for  twelve  hours' 
work.  It  would  seem  strange  that  such  a  trifle  as  one 
quarter  of  a  pound  of  bread  was  able  to  stimulate  the 
worker  to  prolong  his  working  day  two  or  even  four 
hours  longer,  but  in  reality  it  was  so. 

At  the  same  time  the  factory  committees  were  abol- 
ished because  they  did  not  justify  the  hopes  of  the  Bol- 

shevist leaders.  These  committees  were  formed  to 
maintain  order  and  discipline  in  the  factories  but  they 
lost  the  last  remnants  of  discipline,  and  even  plundered 
the  factories  themselves. 

By  a  decree  of  Jan.  1,  1920,  all  industrial  establish- 
ments became  militarized,  all  factory  committees  abol- 

ished and  the  management  handed  to  individual  direc- 
tors who  had  unrestricted  power,  including  the  right 

to  deprive  the  worker  of  his  daily  ration  and  to  exile 
him  to  a  punishment  camp.  It  has  been  said  that  in 
March,  1920,  these  camps  contained  240,000  exiled 
workers. 

Taylor  System  Adopted 

The  factories  being  militarized,  the  discipline  grew 
strong,  delays  and  walk-outs  were  not  allowed.  The 
government  began  to  interest  itself  in  the  Taylor  system 
and  formed  advisory  committees  composed  of  repre- 

sentatives of  the  former  leaders  of  industry.  As  a  re- 
sult the  Taylor  system  was  adopted  and  applied.  Doubt- 
less, the  results  of  the  trials  were  insignificant  owing 

to  the  hunger,  low  pay  and  iron  discipline;  at  least,  the 
Bolshevist  press  does  not  mention  the  system. 

By  Jan.  1,  1920,  of  Petrograd's  740  important  fac- 
tories only  434  were  open,  and  only  171  of  681  in  Mos- 

cow were  going.  Notwithstanding  the  militarization 
and  the  efforts  of  the  government,  production  did  not 
increase;  in  fact  it  almost  stopped  when  in  the  spring 
of  1920,  owing  to  the  lack  of  fuel  and  wrecked  trans- 

portation, 75  per  cent  of  the  operating  factories  became 
idle. 

Former  Owners  Invited 

Finally  the  government  became  annoyed  by  the  na- 
tionalized industry  and  various  projects  were  invented 

to  save  the  situation.  It  was  resolved  to  unite  the 
better  factories  in  trusts,  for  better  management,  and 
to  lease  the  smaller  ones  to  co-operatives  or  even  to 
private  manufacturers.  In  connection  with  this  it  was 
necessary  to  restore  the  rights  of  private  property  and 
the  personal  rights  of  private  manufacturers.  It  was 
accomplished  by  several  decrees  and  thus,  the  retreat 
toward  the  old  capitalistic  regime  was  commenced. 
The  Soviet  government  by  this  recognized  that  the 
nationalization  of  industry  was  a  failure. 

Offering  the  wrecked  industrial  establishments  for 
lease,  the  Soviet  leaders  expected  there  would  be  a  rush 
of  private  persons,  but  their  hopes  were  not  justified. 

By  Nov.  1,  1921,  only  4,200  enterprises  were  taken  on 
leaae.  Among  them  were  2,400  grain  mills,  over  1,000 
oil  mills,  145  tanneries,  55  wood-working  mills,  and  20 
brick  works.  These  enterprises  are  all  of  small  de- 

scription, employing  a  small  number  of  hands  each.  As 
for  the  terms,  499  leases  were  granted  up  to  six  years, 
some  to  fifteen  years,  but  the  majority  from  2  to  S 
years.  In  1,266  cases  the  leases  were  given  to  private 
persons  (sixty  of  them  were  the  former  owners),  in  500 
to  co-operatives  and  in  twenty-five  cases  to  municipali- 

ties. It  is  worth  while  to  note,  that  all  the  leased  en- 
terprises are  connected  with  farms  and,  consequently, 

they  will  not  be  affected  by  the  irregularities  of  the 
wrecked  transport.  They  will  work  only  for  their  im- 

mediate market. 

From  the  viewpoint  of  the  foreigner  these  leases  can 
be  used  as  feelers  for  the  much  advertised  concessions. 
If  only  the  small  rural  industrial  establishments  are 
taken  on  lease,  but  not  the  more  important  urban  work- 

shops and  factories,  there  must  be  deep  and  serious 
reasons. 

Trusts,  Combines 

According  to  the  statistics  of  the  Third  Interna- 
tionale, there  are  550,000  communists  in  Russia  (among 

130  million  inhabitants).  No  doubt  this  figure  is 
greatly  exaggerated.  People  declared  themselves  com- 

munists in  the  very  beginning  of  the  revolution  when 
there  were  bright  hopes  in  the  future  of  the  com- 

munistic state.  A  great  many  of  them  were  only  "op- 
portunity-communists," desiring  to  acquire  some  privi- 

lege— to  become  commissaries.  Two  years  ago  Lenin 
said:  "There  are  in  Russia  only  three  real  communists 
— I,  Lenin  and  Ulyanoff  (his  former  pen-name)."  The 
former  commissaries  and  all  more  or  less  important 
communistic  oflScials  acquired  some  fortune  and  they  are 
representing  the  "new  bourgeousie"  of  Russia.  They 
do  not  wish  to  mix  with  the  common  laborers,  the  word 
"camrade'  is  used  very  sparingly  and  they  are  lost  for communism.  The  sole  support  of  the  communistic 
government  should  be  the  industrial  worker,  who  has 
nothing  to  choose,  nothing  to  lose;  but  the  industrial 
workers  compose  only  0.8  per  cent  of  the  whole  popula- tion. 

Returning  recently  to  capitalism,  the  Bolshevist 
leaders  openly  declared  that  labor  in  Russia  will  be 
strong  so  long  as  the  big  industries  remain  in  the  hands 
of  labor.  Hence  the  forming  of  trusts  and  combines. 
The  Soviet  government  is  trying  to  keep  the  country 
under  its  control  by  concentrating  the  basic  industries 

under  its  management.  That  is  called  the  "capitalism 
of  State."  The  idea  is  not  bad,  the  question  being  how 
long  government  will  be  able  to  manage  the  industries. 
If  the  experience  of  the  world  is  anything,  the  govern- 

ment's management  will  be  always  handicapped  by  lack of  private  initiative.  Anyway,  the  Soviet  government 
is  convinced  that  the  course  taken  is  the  best  one,  and  is 
endeavoring  to  strengthen  the  industrial  trusts  or,  as 
they  are  called,  combines. 

Collective  Pay  System 

It  is  worth  while  to  note  the  collective  pay  system 
introduced  by  the  Soviet  government  to  raise  the  pro- 

ductivity of  the  individual  worker.  The  main  feature  of 
this  system  lies  in  the  collective  responsibility  of  the 
employees  of  a  certain  enterprise  which  is  more  than 
the  well-knowTi  sharing  in  profits.  The  minimum  output 
of  an  enterprise  is  fixed  by  the  government  in  advance. 
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Likvwise.  the  budget  of  the  enterprise  and  compensa- 
tion for  work  is  fixed.  If  the  personnel  of  the  enter- 

prise, conjointl}-,  will  discharge  the  less  efficient  mem- 
bers and  will  produce  the  fixed  output,  the  fixed  amount 

of  p»y,  as  compensation  for  the  work,  goes  in  full  to  the 
ramaining  personnel  and  is  distributed  according  to  the 

•<Bcienc>'  of  each  individual  operative.  Thus,  the  opera- 
tives are  interested  to  reach  the  fixed  amount.  Further, 

if  the  output  is  higher  than  the  fixed  amount,  an  addi- 
tional adequate  compensation  will  be  allowed. 

So  much  for  the  theory;  as  for  the  results,  they  are 
good,  if  the  Bolshevist  reports  are  true,  the  productivity 
being  raised  10  to  15  per  cent.  In  theory  the  private 
initiative  of  the  individual  operative  is  stimulated  and 
improved;  the  question  is  how  justly  will  the  output  be 
fixed  by  the  government.  There  are  many  reports  that 
the  Soviet  government  is  not  able  at  present  to  deliver 
to  its  industrial  enterprises  the  promised  money,  food 
and  other  products,  and  this  fact,  undoubtedly,  will 
check  the  good  will  and  efforts  of  the  employees. 

It  appears  from  what  has  been  said,  that  American 
capital  and  American  enterprise  should  be  more  in- 

terested to  exploit  the  potential  possibilities  of  Russia  in 
the  immediate  future,  than  to  allow  the  country  to  be 
overrun  by  others. 

The  Automobile  Outlook  for  1922 
By  Alfred  Reeves 

0«ier«l  UAnacer.  National  Automobile  Chamber  of  Commerce 

The  close  of  the  year  1921  found  the  automobile 

indu8tr>'  of  the  countrj'  in  a  better  condition  than 
was  anticipated.  Production  for  the  year  was  1,690,- 
000  motor-driven  vehicles,  of  which  145,000  were 
motor  trucks.  This  is  approximately  24  per  cent  less 
than  the  number  of  motor  vehicles  built  in  1920,  the 
average  value,  however,  being  about  35  per  cent  under 
that  year.  A  very  considerable  saving  to  the  public 
is  indicated  owing  to  the  lowered  prices. 

It  must  be  remembered  that  the  automobile  industry 
was  among  the  first  to  lower  prices  and  to  liquidate 

its  inventor}'  of  high-priced  materials  and  to  give 
buyers  the  saving  to  be  effected  in  the  future  by 
lowered  replacement  costs.  The  industry  also  took 
care  of  its  33,000  dealers,  paid  off  its  loans,  and  has 
handled  a  business  of  approximately  |2,000,000,000. 

In  spite  of  the  criticism  as  to  the  cost  of  large  dis- 
play advertising  space  in  high  priced  publications, 

the  advertising  cost  of  the  industry  as  a  whole  is  in 
the  neighborhood  of  2i  per  cent,  the  lowest  known 
percentage  of  any  large  industry,  being  but  little  over 
half  the  amount  expended  by  the  collar  manufac- 

turers and  less  than  half  that  used  in  calling  attention 
to  California. 

It  has  been  pointed  out  in  many  quarters  that  there 

are  too  many  kinds  of  automobiles  being  built  at  the 
present  time.  This  has  been  a  feature  of  the  develop- 

ment of  every  manufacturing  industry  in  this  country, 
and  there  is  little  doubt  that  we  .shall  see  elimination 
in  certain  grades  of  cars  where  there  is  extreme  du- 

plication at  the  present  time.  It  must,  however,  be 
remembered  that  the  motor  car,  probably  more  than 
anything  else,  is  a  family  affair  and  that  it  must  be 
considered  from  more  different  angles  than  almost 
anything  else.  Details,  which  may  not  affect  the 
actual  service  to  be  obtained  if  the  car  is  considered 
solely  as  a  method  of  transportation,  have  a  marked 
effect  on  the  satisfaction  and  favor  of  the  different 
members  of  the  family.  Then  there  is  a  psychological 
effect  of  the  car  as  some  sort  of  a  criterion  of  a 

man's  social  or  financial  standing,  which  is  bound  to 
have  its  effects  for  many  years  to  come. 

One  feature  which  stands  out  pre-eminently  among 
the  automobile  builders  who  are  members  of  the  Na- 

tional Automobile  Chamber  of  Commerce,  is  the  sys- 
tem of  cross-licensing  as  to  the  use  of  patents  taken 

out  by  members  of  the  body.  This  eliminates  expen- 
sive and  annoying  litigation  and  gives  each  manu- 

facturer an  opportunity  to  use  the  latest  development 
of  the  industry  as  a  whole.  This  distinct  benefit  to 
the  users  of  automobiles  has  done  much  to  promote 
the  development  of  practical  improvement  in  auto- 

mobiles generally. 

As  an  alternative  to  this  cross-licensing,  any  mem- 
ber of  the  N.  A.  C.  C.  can  withhold  his  patent  for  his 

own  use,  but  if  he  does  so,  he  must  then  pay  a  royalty 
on  any  patent  which  he  uses,  after  arranging  with  the 
party  who  controls  the  patent.  An  arrangement  of 
this  kind,  in  such  lines  as  the  machine  tool  industry, 
would  greatly  facilitate  the  manufacture  of  highly 
productive  machine  tools  and  would  be  of  great  benefit 
not  only  to  the  machine  tool  builder,  but  to  the  user 
as  well. 

Prophecies  are  always  dangerous.  Those  who  have 
carefully  studied  the  situation  are  looking  forward 
to  1922  with  confidence.  While  it  is  quite  possible 
that  the  total  number  of  cars  built  may  not  greatly 
exceed  the  output  for  1921,  the  liquidation  which  has 
taken  place,  the  evident  desire  on  the  part  of  nearly 
every  automobile  builder  to  make  prices  that  will  give 
the  utmost  possible  value  to  the  customer,  points  to 
a  renewed  era  of  good  feeling  between  builder  and 
user.  Then  too,  the  growing  appreciation  of  the  need 
and  value  of  service  will  be  of  distinct  benefit  to  the 

industry  as  a  whole.  Any  increase  in  business  gen- 
erally can  hardly  fail  to  be  reflected  in  the  automobile 

industry,  as  the  motor  vehicle  has  become  such  a  ne- 
cessity in  our  every-day  life  that  we  will  do  without 

many  other  things  rather  than  give  up  the  conven- 
iences due  to  its  use. 
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Automotive  Service  Methods  and  Equipment 
VII. Tools  Used  for  Servicing  Hudson  and  Essex  Cars — Fixtures  For  Testing  and 

Straightening — Attachments  for  Lapping  Pistons  and  Cylinders 
By  HOWARD  CAMPBELL 

Western  Editor,  Amtrican  Machinist 

THE  service  equipment  of  the  Hudson  Motor  Car 
Co.,  of  New  York,  includes  a  number  of  excellent 
tools,  both  as  regards  efficiency  and  simplicity  of 

operation.  Fig.  1  shows  a  valve  grinding  machine 
which  is  so  light  that  it  can  easily  be  lifted  by  one  man, 
and  occupies  but  little  space  on  a  bench.    The  machine 

FIG.    1.      BENCH  VALVE-GRINDING  MACHINE 

is  made  by  the  Franklin  Machine  Tool  Co.,  Springfield, 
Mass.  The  machine  is  motor-driven,  the  motor  being 
back  of  the  guard  A.  This  guard  is  to  prevent  flying 
particles  from  lodging  in  the  mechanism  of  the  motor. 
The  part  B,  which  contains  the  spindle  in  which  the  valve 
is  held,  can  be  swung  to  any  desired  angle  and  locked  in 
that  position  by  means  of  the  locking  screw  C.  The  handle 
D  feeds  the  work  to  the  wheel  and  the  handle  E  controls 
the  traverse.  The  spindle  is  driven  by  a  wormwheel 
and  gear,  the  worm  being  connected  to  the  end  of  a  flex- 

ible shaft  which  can  be  seen  at  F.  On  the  opposite  end 
of  this  shaft  is  a  pulley  which  is  driven  by  belt  from 
the  motor.  The  wheel  runs  at  a  speed  of  4,500  r.p.m., 
and  the  valve  rotates  at  a  speed  of  43  r.p.m.  A  guard 
made  of  heavy  plate  glass  is  held  over  the  wheel  at  G. 

This  protects  the  operator's  eyes  from  flying  particles, 
while  giving  him  the  opportunity  of  watching  the  opera- 

tion of  the  work. 

The  method  of  straightening  connecting  rods,  shown 
in  Fig.  2,  is  very  efficient,  considering  the  simplicity  of 
the  apparatus.  An  angle  plate  A  has  been  bored  and 
tapped  on  one  side  for  the  plug  B,  which  holds  the  large 
end  of  the  connecting  rod.  This  plate  is  bolted  to  the 
cross-slide  of  an  engine  lathe.  A  rod  ground  to  the  size 
of  a  wristpin,  and  tapered  to  a  point  at  either  end  is 
inserted  in  the  small  end  of  the  rod  as  shown  at  C. 
As  the  angle  plate  is  perfectly  square  with  the  lathe 
centers,  if  the  rod  is  straight  the  ends  of  the  pointed 

rod  should  touch  the  points  of  the  centers.  Rods  that 
are  bent  or  twisted  are  straightened  with  a  claw-bar  as 
shown. 

Figs.  3,  4  and  5  illustrate  the  working  of  another  tool 
for  testing  the  straightness  of  connecting  rods.     The 
pin  A,  on  which  the  large  end  of  the  rod  is  held,  is 

square  with  the  surface  B.    A  wrist- 
pin  is  put  into  the  small  end  of  the 
rod  and  the  rod  is  tested  for  straight- 

ness in  both  planes  by  using  a  small 

angle  plate  C.    The  method  of  hold- 
ing this  plate  is  best  illustrated  in 

Fig.  4.    The  face  of  one  angle,  which 
is  flat,  rests  against  the  faceplate  B. 
The  other  angle  is  made  with  two 
square   legs   or   projections   so   that 
the  end  of  the  rod  will  be  cleared,  as 

shown  in  Fig.  4.    A  spring-pin  D  is 
made  with  a  ball  on  the  end,  which 
locates  in  a  seat  in  the  back  of  the 
angle  and,  while  allowing  free  play, 
holds  it  tight  against  the  faceplate. 
In  Fig.  4  the  angle  is  set  for  testing 
the  rod  for  straightness  in  one  plane; 
in  Fig.  3  the  angle  is  swung  around 
for  testing  the  straightness   in   the 
other  plane.     In  Fig.  5  the  angle  is 
raised  and  turned  with  the  legs  to- 

ward the  reader.    A  clearance  slot  is 
milled  in  the  side  of  the  angle  so  that 
the   rod   can   be   tested    for  off-set. 
Thus    the    rod    can    be    tested    for 

straightness  for  twist,  and  for  off-set  in  a  few  seconds 
and  without  the  use  of  extra  tools.     The  rod  can  be 
straightened  while  on  the  fixture  with  the  use  of  a 
claw-bar. 

The    fixture    shown    in    Fig.    6    is    for    testing    the 

FIG.  2.     STRAIGHTENING  CONNECTING  RODS 

straightness  of  pistons  after  they  have  been  assembled 
to  the  motor.  The  connecting  rod  has  just  enough  side 
play  on  the  wristpin  so  that  the  piston  shoxild  touch 
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FIG.    «. KJX  .  .  >^t.   KOH   TESTING   STRAIGHTNESS   OF 
PISTONS  AFTER  ASSEMBUNO 

both  the  outer  bar  A  and  the 
inner  bar  B.  This  assures 
that  the  piston  will  have  play 

enough  so  that  it  can  center 
itself  properly  in  the  cylinder. 
If  the  rod  is  perfectly  straight, 

the  side  of  the  piston  will  be 

parallel  with  the  rods.  The 
tool  is  located  by  the  studs  in 
the  crankcase,  and  is  light 

enough  so  that  it  can  be  han- dled easily. 

A  unique  device  for  testing 
the  roundness  of  piston  rings 
is  illustrated  in  Figs.  7,  8  and 
9.  It  consists  of  a  hardwood 

box  containing  an  electric 

light.  A  counter-bored  ring  A 
is  set  into  the  upper  surface 
of  the  box  at  a  convenient  angle 

for  the  operator.  The  plate  B 
fits  into  the  ring  A,  being 

placed  so  that  the  slot  C  is  at 
the  bottom.  The  plate  D  is 

now  placed  over  plate  B.  The 

inner  edge  on  plate  D  comes  just  half-way  over  the 
slot  C,  letting  the  light  shine  through  one  side  of 
the  slot.  The  piston  ring  to  be  tested  is  now  placed  in 
the  hole  in  plate  D.  The  ring  is  of  sufficient  thickness 
to  cover  the  exposed  half  of  the  slot  so  that  no  light 
will  shine  through  unless  the  outer  circumference  of 
the  ring  is  defective.  By  rotating  the  ring,  any  flat 
or  uneven  spots  on  the  ring  can  be  seen  instantly  as  an 
aperture  of  0.001  in.  or  even  less  can  be  very  easily 
seen  against  a  strong  light.  The  spot  where  the  rings 
have  been  rotated  can  be  seen  on  plate  B.  All  light 
from  outside  sources  is  excluded  by  the  use  of  a  tube  E 
similar  to  that  on  a  fluoroscope.  The  tube  can  be  raised 
for  the  insertion  and  removal  of  the  rings. 

An  attachment  for  lapping  cylinder  bores  is  illustrated 
in  Fig.  10.  This  tool  consists  of  a  spindle  A,  the  top 
and  bottom  collars  B  and  C,  the  comes  D  and  E,  the 

spring  F,  and  the  three  sections  G.  A  slot  H  in  the 

bottom  of  each  of  the  three  sections  engages  a  cor- 
responding projection  on  the  collar  C,  which  prevents 

the  .sections  from  slipping  as  the  tooi  rotates.  The  ac- 
tion of  the  spring  F  tends  to  draw  the  cones  D  and  E 

via.   7.      VKXICK   FOR   INRPBCTINO   ROrNPNKBS   OF   PI8TO.N   RINGS.      FIG.   8.     FIXTURE  WITH   I'LATES   AND  RING  IN 
HI-ACE.       FIG.   ».      DEVICE   IN   POSITION   FOR   OPERATION 
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FIG.    10.     CYI.IXDP:R-T^APPING    attachment.      fig.    n.     DEVICE    FOR   TRAPPING  PISTONS 

together,  so  that  they  have  to  be  forced  apart  with  the 
hand  in  order  to  place  the  sections  G  in  position.  Once 
in,  they  are  held  by  hand  until  inserted  into  the  cylin- 

der bore,  when  the  action  of  the  spring  holds  them 
against  the  wall.  The  collars  and  cones  are  made  of 
steel  and  the  sections  G  are  made  of  cast  iron  with  a 
thickness  of  sheet  copper  riveted  to  the  outside.  A 
shoulder  is  cut  in  the  ends  of  the  sections  into  which 
the  edge  of  the  collars  fit.  Thus  the  sections  project 
beyond  the  edges  of  the  collars,  which  insures  that  only 
the  copper  will  touch  the  cylinder  wall. 

A  mixture  of  oil  and  carborundum  is  used  for  the 
lapping  process.  No.  60  carborundum  being  used  at  the 
start  and  No.  180  for  finishing.  From  0.010  to  0.015 
in.  can  be  removed  with  this  tool  in  approximately  15 
minutes. 

Lapping  in  the  Pistons 

After  the  cylinders  have  been  lapped  to  size,  pistons 

are  selected  which  will  be  a  "push"  fit  in  the  bores. 
Then  the  pistons  are  lapped  in,  using  the  attachment 
shown  in  Fig.  11.  The  yoke  A  is  forged  with  a  spindle 
which  is  turned  taper  so  that  it  can  be  inserted  into  a 
drilling  machine  spindle.  The  arm  C  is  attached  to  the 
piece  A  by  means  of  the  block  B.  One  yoke  is  held  to 
the  block  by  means  of  a  bolt  which  goes  through  both 

block  and  yoke-arms,  while  the  arms  of  the  other  yoke 
are  held  to  the  block  by  means  of  short  screws.  The 
lower  end  of  the  piece  C  is  made  with  a  hole  through 

it  similar  to  a  piston-pin  hole.  A  wooden  piston-pin  is 
used  to  hold  the  piston  to  the  piece  C;  thus  if  the  pin 
works  to  one  side  of  the  cylinder,  the  cylinder  walls 
cannot  be  injured.  The  pistons  are  lapped  to  a  size 
0.0025  to  0.003  in.  smaller  than  the  bore  of  the  cylinder, 
using  a  mixture  of  oil  and  g.round  glass  for  the  process. 

Old  Times  in  the  Hartford  Shops 
By  a.  J.  Strong 

The  article  on  page  849,  Vol.  54,  of  the  American 
Machinist,  by  E.  A.  Dixie,  on  the  use  of  paper  in  the 
machine  shop,  interested  me  and  brought  to  mind  some 
of  my  shop  experiences  of  former  days  which  may  also 
be  of  interest  to  some  of  your  readers. 

The  virtues  of  paper  used  in  the  manner  described 
so  thoroughly  by   Mr.   Dixie  were  well  known  to  the 

ancients,  for  when  I  was  an  apprentice  with  the 
Pratt  &  Whitney  Co.,  in  1881  and  82,  all  time  cards, 
which  were  about  the  size  and  thickness  of  a  playing 

card,  were  saved  by  the  time-keeping  office,  tied  up 
in  bundles,  and  placed  in  the  various  toolcribs  where 
they  were  considered  as  essential  to  the  equipment 
as  waste,  file  handles,  emery  cloth  and  other  supplies. 
Each  workman  kept  himself  supplied  with  these  cards, 
and  they  were  used  extensively  in  the  various  ways 
described  by  Mr.  Dixie. 

After  some  years  spent  as  a  roving  mechanic,  which 
included  a  period  with  the  Elgin  Watch  Co.,  I  returned 
to  the  Pratt  &  Whitney  Co.  and  worked  on  models  and 
gages,  making  personally  all  of  the  model  breech  block 
mechanism  for  the  one,  three,  and  six-pound  Hotchkiss 
guns.  The  time  cards  were  still  very  much  in  evidence, 
and  they  were  of  far  more  value  on  the  finer  class  of 
work  than  in  the  machine  departments.  They  were 
handy  to  figure  on  and  would  prevent  a  strap  or  clamp 
from  bruising  the  work  in  a  way  which  was  pleasing. 

My  bench  vise  had  smooth  jaws  but  they  were  seldom 
without  a  couple  of  these  cards  folded  in  the  middle  as 
false  jaws,  and  each  jaw  was  fitted  with  a  flat  spring 
about  3  in.  long,  one  end  being  riveted  to  the  soft  part 
of  the  body,  and  extending  up  to  the  top,  the  cards 
being  slipped  under  the  springs  to  hold  them  in  place. 
This  prevents  the  work  from  coming  in  contact  with 
the  hard  jaws  of  the  vise  and  being  bruised  and  dented, 
and  in  addition  the  grip  is  much  more  secure  for  the 
reasons  explained  by  Mr.  Dixie. 

Mr.  Dixie  mentions  the  late  Mr.  Smith,  whose  rep- 
utation as  a  planer  hand  has  been  carried  all  over  the 

country  by  men  who  have  worked  for  the  Sigoumey 
Tool  Co.  At  the  time  I  worked  there  they  were  build- 

ing some  automatic  machines  for  making  brass-head 
upholstering  tacks,  for  a  concern  down  Waterbury  way. 
A  new  man  who  had  been  hired  to  do  the  fitting  and 
assembling  took  a  cast-iron  gib  or  strap  to  Charlie 
Smith  and  complained  that  it  was  sprung,  suggesting 
that  he  plane  it  over.  Charlie  put  it  down  on  the  table 
of  his  planer,  tapped  it  gently  with  a  piece  of  babbitt, 
and  the  tell-tale  rattle  proved  that  it  was  as  represented. 
He  then  made  a  remark  which  we  will  omit,  and  slammed 
the  piece  of  work  down  on  the  floor,  appearing  very  much 
put  out,  which  you  will  understand  was  disconcerting 
to  the  man  who  was  making  the  complaint  about  his 
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work.  He  then  picked  the  piece  up.  carefull.v  tested  it 
again  on  the  planer  table,  and  as  it  was  perfectly 

straight  handed  it  back  saj'ing  "there  you  are  my 
friend."  It  is  needless  to  say  that  another  man  right 
then  concluded  that  Charlie  Smith  was  "  some  planer 

hand." H«  knew  cast  iron  from  every  angle,  and  could  tell 
from  looking  over  a  casting  just  what  it  would  do  under 
certain  conditions,  and,  like  Ty  Cobb,  he  could  outguess 
it  and  turn  its  eccentricities  to  his  advantage.  In  spite 

of  Charlie's  knowledge  of  the  planing  game  we  "got  his 
goat"  one  day  by  springing  on  him  the  problem  of 
planing  a  square  taper  bar  against  an  angle  plate.  After 
giving  the  problem  a  little  thought  he  allowed  that  if 
he  had  a  square  angle  plate  he  could  plane  anything 
square  against  it  and  there  was  no  occasion  for  argu- 

ment. To  further  prove  how  he  felt  about  it  he  offered 
to  bet  his  farm  on  the  proposition;  he  did  not  care  to 
have  tenderfeet  argue  with  him  on  planer  problems.  All 
planer  hands  who  can  do  the  above  may  hold  up  their 
right  hands. 

In  those  days  Charlie  drove  in  from  his  farm  with 
his  horse  and  carriage,  and  stabled  them  in  a  barn  ad- 

joining the  factory.  Dave  Weir  who  was  a  David 
Harum  toolmaker  drove  to  work  also  and  stabled  his 
horse  in  the  same  barn ;  it  was  worth  while  to  hear  them 
discuss  their  horses  at  noon  after  lunch. 

I  rode  to  work  on  a  full  nickel  expert  52-in.  Columbia 
high  bicycle  which  stood  under  a  shed  during  the  day. 
This  was  at  the  time  when  the  Stiles  &  Parker  press 
plant  at  Middletown  bilmed  and  some  of  their  men 
came  to  the  Sigoumey  to  work.  One  of  them  told  me  if 
Mr.  Stiles  should  see  one  of  his  men  ride  to  work  on  a 
bicycle,  he  would  cut  down  his  pay;  evidently  he  did  not 
believe  in  his  men  living  in  a  reckless  manner. 

It  seems  safe  to  assume  that  Mr.  Stiles  would  not 
have  been  able  to  get  much  pleasure  out  of  the  manu- 

facturing proposition  in  Detroit  during  the  war,  for  the 
story  was  current  of  the  toolmaker  who  secured  a  job 
and  asked  if  there  was  a  place  to  park  his  car.  The 
employer  seemed  surprised  at  such  a  question  and  told 
him  he  was  not  wanted  as  they  only  employed  tool- 
makers  who  had  private  chauffeurs  to  bring  them 
to  work  and  call  for  them  at  night. 

The  factory  in  those  days  was  lighted  by  gas,  and 
one  of  our  stunts  was  to  arrange  two  jets  about  four 
or  five  feet  apart,  light  one  and  turn  on  the  other  with- 

out lighting,  then  cup  the  hands  over  the  unlighted 
jet,  filling  the  inverted  cup  with  gas,  swing  them 
■wiftly  to  the  lighted  jet,  lighting  the  gas  in  the 
hands,  and  swing  them  back,  lighting  the  second  jet 
from  the  burning  gas  held  in  the  hands.  It  is  needless 
to  say  that  this  called  for  quick  action.  Another  was 
to  stand  on  some  insulated  material,  hold  the  fingers 
of  one  hand  close  to  a  belt,  and  light  the  gas  with  the 
spark  which  would  shoot  from  a  finger  of  the  other 
hand.  It  is  probable  that  the  later  generation  of  me- 

chanics who  know  nothing  of  gas  lighting,  have  never 
bad  an  opportunity  to  amuse  themselves  in  this  way. 

In  the  days  in  question  the  principal  business  of  the 
Sigourney  Tool  Co.  was  building  the  Smythe  Book 
Sewing  Machine.  I  was  working  with  the  engineer  on 
development  work,  and  the  problem  at  the  time  seemed 
a  serious  one  and  was  causing  a  lot  of  worry.  The 
machine  was  perfected  so  that  running  straight  ahead 
it  worked  in  a  very  sati.sfactory  manner,  but  if  the 

operator  happened  to  stop  it  and  turn  back  the  hand- 
wheel  provided  for  control  there  was  serious  trouble. 
This  was  because  a  series  of  hooks  which  picked  up 
the  thread  were  provided  with  very  light  wire  springs 

which  shed  the  thread  at  the  proper  position,  the  ten- 
sion of  the  thread  being  .sufficient  to  hold  the  springs 

down  until  the  proper  position  was  reached,  when  the 
hooks  were  backed  up  slightly  so  the  springs  could 
release  the  thread.  If  the  handwheel  was  reversed  and 
the  tension  released  before  the  proper  position  was 
reached,  the  threads  were  relea.sed  at  the  wrong  position. 

One  day  there  was  an  addition  to  our  force,  a  man 
who  wore  a  full  beard  and  a  pair  of  most  kindly  gray 
eyes.  This  was  the  late  A.  W.  Jacobs,  who  had  been 
making  a  wire  stitching  machine  for  books,  in 
Worcester,  and  who  had  been  bought  out  by  the 

Smythe  Co. 
As  soon  as  Mr.  Jacobs  saw  the  trouble  which  was 

occasioned  by  the  spring  hooks,  he  seemed  to  know  just 
what  to  do  to  overcome  it  and  he  started  a  sample  to 
demonstrate  his  idea. 

He  omitted  the  spring  from  the  hook  and  in  ita 
place  put  a  tongue  on  the  order  of  a  knitting  machine 
hook,  the  tongue  being  pivoted  about  the  middle  on  a 
pin.  It  was  interesting  to  see  A.  W.  make  a  drill  of 
No.  70  drill  rod  to  drill  his  holes.  He  then  placed 
small  pins  in  the  stationary  members  of  the  machine, 
one  for  each  hook,  at  a  proper  position  so  the  tongue 
in  the  hook  acted  on  it  at  the  proper  time,  thus  making 
the  shedding  of  the  thread  positive  at  the  desired 
point  and  preventing  shedding  at  any  other  time,  even 
if  the  machine  were  turned  back  and  the  thread 
slackened.  This  was  long  before  he  conceived  his 
scheme  of  tightening  a  chuck  with  a  gear  instead  of 
the  spanner  wrench  which  we  used  on  the  Almond 
chucks. 

A.  W.  Jacobs  was  a  born  mechanic  and  a  gentleman ; 
a  man  whose  friendship  was  well  worth  while.  The 
phenomenal  success  he  made  of  his  chuck  business 
indicates  clearly  the  type  of  man  he  was. 

C.  D.  Rice  of  the  Underwood  Typewriter  Co.,  worked 
for  the  Sigoumey  Co.  at  that  time.  He  made  a  ver- 

tical milling  attachment  on  his  own  account  to  fit  a 
Brown  &  Sharpe  No.  2  universal  milling  machine,  and 
I  believe  sold  it  to  B.  &  S.  It  is  my  impression  this 
was  the  start  of  vertical  spindle  milling  attachments. 

As  I  look  back  over  the  various  shops  I  have  been 
connected  with,  my  impression  is  that  the  Sigourney 
Tool  Co.  did  better  work,  and  made  less  fuss  about  it 
than  any  other  shop  I  have  known.  There  seemed  to 
be  a  strong  feeling  of  pride  in  the  organization,  and 
a  desire  to  excel.     It  was  a  good  shop  to  work  in. 
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Gear  Tooth  Shapes 
A  Study  of  Fundamentals  in  Principles  of  Involute  Gearing  in  the  Endeavor  to  Find  a 

Suitable  Standard  Form  and  Pressure  Angle 
By  E.  W.  miller 

Chief  Engineer,  Fellows  Gear  Shaper  Co. 

PROBABLY  there  is  no  subject  closely  touching 
things  mechanical  concerning  which  there  is  a  wider 
range  of  opinion,  than  gear  tooth  shapes.  We 

have  as  heirlooms  from  another  generation  a  number 
of  erroneous  notions  which  should  be  eliminated  at  the 

outset,  thus  doing  away  with  the  nonessential  and  that 
which  tends  to  confuse  and  divert  from  the  important 
factors. 

It  is  believed  none  will  contend  for  a  tooth  design 
other  than  involute,  so  that  the  involute  system  only 
will  be  considered. 

The  advantages  of  a  recognized  gear  standard  are 
apparent  to  those  engaged  in  the  manufacture  of  gears 
and  those  who  make  the  various  appliances  for  cutting 
the  same.  A  standard  ipeans  economy  of  production, 
uniformity  of  product,  minimum  equipment,  and  a  def- 

FIG. DRAWING  INVOLUTE  CURVE. 
CURVE  ON  CARD 

TRACING 

inite  knowledge  of  what  is  required.     It  also  furnishes 
a  definite  basis  for  checking  the  product. 

A  standard  should  be  that  tooth  shape  and  that  tooth 
proportion   precisely  defined   by   graphics,   formula,   or 
written  words  (and  if  necessary,  all  three)  best  suited 
to  the  great  bulk  of  gear  requirements.     It  is  desirable 
for  the  sake  of  economy  that,  as  far  as  feasible,  such 
a  standard  shall  accord  with  present-day  practice.    But 
present-day  practice,  economy  or  abstract  theory  should 
not    interfere   with   the   choice  of   a   standard    which 
broadly  covers  the  field  and  at  the  same  time  assures 
a  satisfactory  product.     As  an  absolutely  perfect  stand- 

ard is  obviously  not  attainable,  the  usual  compromise 
is  undoubtedly  necessary.     When  a  standard  is  finally 

H^   adopted,  its  value  would  be  much  enhanced  by  a  definite 
^^  and  carefully  described  system  of  inspection.     Not  only 
^H  should  the  method  of  inspection  be  thoroughly  worked 
^H  out,  but  a  system  of  inspection  of  the  gear  inspection 
^H  devices  should  be  carefully  arranged.    In  this  connection 
^H  sets  of  limits  should  be  established  in  strict  accordance 
^H  with  quality  required.     The  limit  system  should  be  set 
^H  forth  in  plain,  every-day  language  as  free  as  possible 
^B  from  formulas,  mathematics,  and  technical  expressions. 

1 Paper  presented  at  Rochester  meeting  of  American  Gear  Manu- facturers Association. 

Not  every  man  is,  or  can  be,  technically  educated,  and 
every  effort  should  be  made  towards  simplicity  of  pro- 

cedure and  clarity  of  description. 

Let  us  think  about  an  interchangeable  system  consist- 
ing of  all  toothed  members  from  12  teeth  to  a  rack, 

inclusive,  and  in  which  each  member  of  the  system  will 
run  satisfactorily  with  any  other  member.  The  in- 

volute curve  stands  pre-eminent  in  the  field  of  gearing. 

Fig.3 

Fig.4. 

rig.  5 
FIG.  3.    TRACING  CURVE  FOR  LOWER  GEAR.    FIG.  4.    TRAC- 

ING CURVE  FOR  UPPER   GEAR.      FIG.   5.     TOOTH 
CURVES  IN  UNIFORM  ACTION 

FIG.  6.     GEARS  OF  DIFFERENT  SIZES 

With  teeth  shaped  to  involute  outlines,  gears  are  today 

performing  feats  which  with  other  shapes  seemed  im- 
possible a  few  years  ago.  The  involute  is  not  alone 

responsible  for  this  advance,  but  it  has  been  a  great 
factor,  due  to  the  comparative  ease  of  its  duplication 
and  its  ability  to  operate  properly  at  various,  and  some- 

times varying,  center  distances. 
The  involute  is  that  curve  traced  by  a  point  on  a 
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cord  as  the  latter  is  unwound  from  a  cylinder,  known 
as  the  base  circle.  The  pencil  point.  Fig.  1,  fastened 
to  the  cord  traces  the  involute  curve  as  the  cord  is  un- 

r.9.7 
Fi9.e 

KIO.  7.     OKARS  IN  XORMAL.  ACTION.      KIG.  8.     GEARS 
WITH  CBHiTKR  SEPARATED 

wound  from  the  base  circle.  In  Fig.  2  a  card  is  attached 
to  a  base  circle  of  the  same  size  and  a  cord  carried  by 
the  same  is  passed  over  an  idler  pulley.  If  the  cord 
is  pulled  in  the  direction  of  the  arrow,  with  a  frictional 
resistance  on  the  base  cylinder  to  keep  the  cord  taut, 
the  base  circle  with  the  cord  will  rotate  in  the  direction 
of  the  arrow,  and  a  tracing  point  in  the  cord  will  draw 
a  curve  on  the  card.  Obviously  the  curve  developed  is 
identical  to  that  traced  in  Fig.  1,  since  each  curve  has 
been  traced  by  points  on  cords  unwound  from  base 
circles  of  identical  diameter. 

In  Fig.  3  is  a  pair  of  disks,  the  upper  one  being 
two-thirds  the  diameter  of  the  lower.  If  the  cord  with 
the  tracing  point  be  wrapped  about  the  two  disks  and 
the  lower  disk  provided  with  the  recording  card,  an 
involute  will  be  drawn  upon  that  card  as  the  upper 
disk  is  rotated  so  as  to  wind  up  the  cord  and  unwind 
it  from  the  lower  member.  In  similar  fashion  an  in- 

volute is  traced  on  a  recording  card  mounted  upon  the 
smaller  disk,  as  shown  in  Fig.  4.  If  the  cards  are  cut 
carefully  on  the  involute  line  and  mounted  as  shown  in 
Fig.  5,  it  is  plain  that  as  the  cord  is  wound  upon  the 
one  disk  and  unwound  from  the  other,  the  two  cards 
will  be  in  continuous  contact  at  the  tracing  point,  since 
the  curves  are  simultaneously  traced  by  that  point.  If 
the  cord  is  removed  and  one  disk  member  is  rotated 
uniformly,  the  other  disk  will  also  uniformly  rotate, 
since  its  rotation  is  brought  about  by  contact  of  in- 

volutes developed  by  the  same  tracing  point.  The 
straight  portion  of  the  cord  is  called  the  line  of  action, 
because  contact  of  the  involute  surfaces  takes  place 
along  this  line. 

In  Fig.  6  are  shown  two  base  circles  of  3  in.  and 
€  In.  diameter.  A  cord  wound  about  the  two  and  tightly 
drawn  is  assumed  to  have  developed  the  two  involutes 
shown  through  the  medium  of  a  tracing  point  therein. 
It  is  apparent  that  two  complete  revolutions  of  the  3-in. 
circle  wiD  wind  up  an  amount  of  cord  equal  to  the 
circumference  of  the  6-in.  circle,  and  will  thereby  cause 
one  complete  revolution  of  the  latter.  It  is  also  known 
that  the  involute  faces  /  and  F  will  be  in  continuous 
contact  along  the  line  of  action,  the  contact  beginning 
at  P  and  ending  at  S.  If  several  involutes,  as  /  and  F, 
are  properly  spaced  about  their  base  circles,  and  the 
base  circle  of  6  in.  diameter  is  rotated  continuously,  it 
followH  that  the  set  of  involutes  carried  on  the  larger, 
engaging  those  on  the  smaller,  will  at  each  revolution 
caose  two  revolution  of  the  smaller. 

If  from  the  base-circle  centers,  other  circles  having 
the  same  diameter  ratio  as  the  base  circles,  are  drawn 
tangent  to  each  other,  we  may  consider  them  as  a  pair 
of  properly  proportioned  disks  upon  which  may  be 
located  involute  projections  developed  from  the  base 
circle,  thus  effecting  a  positive  drive.  These  circles  are 
called  the  pitch  lines  and  their  point  of  tangency  is 
called  the  pitch  point.  The  pitch  point  is  also  defined  as 
that  point  at  which  the  line  of  action  crosses  a  straight 
line  drawn  through  the  base-circle  centers.  The  com- 

mon tangent  is  a  line  at  right-angles  to  the  line  of 
centers  and  passing  through  the  pitch  point.  The 
pressure  angle  is  the  angle  which  the  line  of  action 
makes  with  the  common  tangent. 

In  Fig.  7  is  shown  a  pair  of  base  circles  with  templets 
and  involute  shape  obtained  as  in  Fig.  5.     The  cord 

FlU.   9. RECORDING  ACTION  ON  CARD.     KIO.   10. 
VIEW  OP  TRACING  DEVICE 

END 

wound  about  the  two  disks  represents  the  line  of  action. 
If  the  two  centers  are  further  separated,  as  in  Fig.  8, 
and  both  disks  are  free  to  rotate  upon  their  centers, 
the  cord  will  inevitably  keep  the  profiles  in  contact, 

since  the  involutes  cannot  possibly  escape  from  the  trac- 
ing points  which  define  them.  It  is  apparent,  too,  that 

the  line  of  action  makes  an  increased  angle  with  the 
common  tangent,  denoting  increased  pressure  angle.  It 
is  evident  also  that  the  pitch  point  appears  in  a  new 

position. 
In  Fig.  9  are  shown  two  base  circles  A  and  B  of 

identical  diameter.  Involutes  /  and  F  have  been  de- 
veloped from  these  base  circles  by  methods  previously 

described.  It  is  assumed  that  the  two  involutes  are 
securely  fastend  to  the  base  circle.  If  involutes  /  and  F 
are  mounted  on  the  back  faces  of  the  disks,  they  may 
act  as  means  of  rotation,  permitting  the  installation 
of  a  recording  card  and  tracing  cord  with  tracing  point 
as  shown.  As  F  is  rotated  in  the  direction  of  the 

arrow,  thus  driving  /,  contact  of  the  two  involutes  takes 
place  along  the  line  of  action.     The  recording  card  is 
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of  rectangular  shape,  running  on  guide  pins  and  free  to 
move  endwise.  In  Fig.  10  is  shown  an  end  view  of  the 
recording  card  having  a  fin  of  infinitesimal  thickness. 
This  fin  is  tightly  pressed  by  the  pitch  cylinders  at  K, 
and  it  is  assumed  that  their  rotation  causes  endwise 
movement  of  the  recording 
card  at  exactly  the  peripheral 
speed  of  the  disks  and  ax 
right-angles  to  the  line  of 
centers.  If  the  tracing  point 
is  pulled  along  a  distance  E, 
any  point  in  the  base  circle 
obviously  moves  the  same  dis- 

tances, but  a  point  in  the  pitch 
circle  moves  a  greater  dis- 

tance, and  by  amount  in  direct 
ratio  of  the  radius  of  the 
pitch  circle  to  that  of  the  base 
circle.  Therefore,  when  the 
tracing  point  moves  a  distance 
E,  the  recording  card  moves 
distances  S.  Evidently  then 

S  =  R  X  E. 

f 
 ■ 

It  .should  be  plain  that  line 
M  i.s  traced  on  the  recording  card  as  the  tracing  point 
travels  the  distance  E,  and  the  starting  point  on  the 
card  moves  the  distance  S.  M  is  the  resultant  of  both 
forces  acting  in  a  straight  line.  Therefore  M  also  is  a 
straight  line. 

The  involutes  /  and  F  and  the  straight  line  M  have 
all  been  traced  by  a  point  in  a  cord  being  wound  upon  A 
and  unwound  from  B,  and  the  three  are  in  simultaneous 
contact  in  any  position  along  this  line.  Note  contact 
at  C.  It  can  be  mathematically  determined  that  line  M 
stands  perpendicular  to  the  line  af  action.  It  will  be 
noted  from  observation  of  the  straight  line  JJ  that 
this  line  has  been  drawn  at  an  angle  other  than  90  deg. 
with  the  line  of  action  and  just  touching,  or  tangent 
to,  involute  F.  It  does  not  pass  through  the  point  of 
contact  of  involutes  /  and  F,  and  therefore  does  not 

struck  from  a  base-circle  center  must  be  provided  with 
a  straightedge  or  tooth  to  properly  engage  a  surface 
of  involute  outline.  This  straight-tooth  member  is 
known  as  the  involute  rack. 

In  Fig.  11  is  a  base  circle  X,  and  tangent  to  it  is 

FIG.    12.     NOR.M.\L  ACTION  WITH  TKETH. 
FIG.    13.     WITH  GEAR  PARTLY 

OUT  OF  MESH  ^gO° 
Rack  prfc/7  !ine_ 

A^ /# 

FIG.  11.    DIFFERENT 
PRESSURE 
ANGLES 

meet  the  conditions  for  satisfactory  operation  with  the 
involute  curve.  From  all  this  it  is  evident  that  a 
member  traveling  in  a  straight  line  tangent  to  a  circle 

drawn  a  straight  line  P  representing  the  line  of  action. 
Straight  lines  perpendicular  to  line  P  will  evidently 
function  properly  as  involute  rack  teeth  since  they 
fulfill  the  conditions  already  set  forth  of  being  straight 
and  at  right-angles  to  the  line  of  action.  The  line  CO 
is  drawn  through  the  intersection  point  of  one  of  the 
straight  lines  and  the  line  of  action.  The  center  of 
circle  X'  is  the  same  distance  from  this  intersection 

point  as  is  the  center  of  circle  X.  Circles  X  and  X' 
have  the  same  diameter.  The  line  of  action  becomes 

also  tangent  to  X'.  Here  is  a  condition  like  that 
shown  in  Fig.  9,  and  it  is  evident  that  the  pitch  point  P 
is  determined  by  the  distance  in  a  straight  line  from 
centers  of  the  base  circles  to  the  intersection  of  line  B 
with  the  line  of  action.  This  is  represented  by  line  N. 
The  common  tangent  of  the  gear  pitch  circles  becomes 
the  pitch  line  of  the  rack- 

The  Pressure  Angle 

The  pressure  angle,  being  the  angle  which  the  line 
of  action  makes  with  the  common  tangent,  is  determined 
by  the  direction  in  which  the  straight  line  action  as  a 
rack  tooth,  moves.  Obviously,  the  length  of  the  gear 

pitch  radius  (as  line  N)  determines  the  common  tan- 
gent, thereby  establishing  the  direction  of  travel  and 

the  pressure  angle.  It  is  interesting  to  note  the  effects 
of  the  lengths  M,  N,  J  and  K.  They  result  in  the 
various  rack  pitch  lines  indicated,  and  the  pressure 
angles  are  60,  45,  30,  and  15  deg.  If  the  radius  Z  is 
used  as  a  pitch  radius,  the  straight  line  representing 
the  rack  tooth  becomes  a  point.  Its  direction  of  travel 
is  that  of  the  line  of  action,  and  its  pressure  angle  is 
zero.  The  gear  pitch  radius  must  intersect  the  line  of 
action.  Base  circles  must  have  radii  of  some  length, 

as  for  example  Z.  It  is  therefore  apparent  that  how- 
ever great  we  may  imagine  the  pitch  radius  to  be,  it 

must  still  make  an  angle  (however  slight)  with  the  line 
of  action.  We  conclude  that  the  greatest  theoretical 
pressure  angle  is  almost  but  never  quite  90  deg. 

It  has  been  demonstrated  that  a  change  in  base-circle 
center  distance  affects  the  pressure  angle  of  two  involute 
curves  developed  from  these  circles.     This  is  not  true 
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when  involute  and  rack  are  brought  into  contact.  It 
has  be«n  demonstrated  and  laid  down  as  fundamental, 

that  the  line  of  action  must  lie  at  right-angles  to  the 
rack  tooth  line.  Fig.  12  shows  these  members  in  mesh 
at  distance  A.  Fig.  IS  shows  distance  A  appreciably 
increased  and  indicated  by  B. 

In  order  to  keep  the  line  of  action  at  right-angles  to 
the  rack  face,  the  pitch  point  has  moved  a  distance  equal 
to  C,  and  established  a  new  position  for  the  rack  pitch 
line.  It  is  noteworthy  that  increasing  the  distance  of 
base-circle  center  from  rack  has  not  affected  the  pitch 
circle  of  the  involute.  From  the  foregoing  we  may 
make  the  following  conclusions  concerning  the  involute 
curve,  the  term  involute  being  used  in  a  broad  sense 
as  being  of  an  indefinite  length  and  not  confined  to  our 
usual  conception  of  a  gear  tooth: 

The  involute  is  wholly  determined  by  the  diameter  of  the 
bate  circle. 

An  involute  moving  about  its  base-circle  center,  imparts 

rotative  motion  to  a  contacting  involute  in  the  exact  ratio 
of  their  respective  circles. 
An  involute  has  no  pressure  angle  until  brought  into 

contact  with  another  involute  or  a  rack. 
The  pressure  angle  is  determined  by  the  center  distance 

of  the  base  circles. 
The  pressure  angle  once  established  is  constant. 
An  involute  has  no  pitch  diameter  until  brought  into 

contact  with  another  involute  or  a  rack. 
The  pitch  diameter  of  an  involute  contactingr  another 

involute  is  determined  by  the  center  distance. 
The  pressure  angle  of  an  involute  contacting  a  rack  is 

unchanged  when  the  base-circle  center  is  moved  toward  or 
away  from  the  rack. 

The  pitch  diameter  of  an  involute  contacting  a  rack  is 
unchanged  when  the  base-circle  center  is  moved  toward  or 
away  from  the  rack. 

The  pitch  line  position  of  an  engaging  involute  and  rack 
is  determined  by  the  intersection  of  the  line  of  action  with 
a  line  passing  through  the  base-circle  center  and  perpen- 

dicular to  the  direction  of  rack  travel. 

(To  be  continued  in  next  week's  issue.) 

Joining  Bars  by  Thermit  Welding 
Long  Bars  Needed  for  Making  Lead  Screws  of  Rifling  Machines — Aligning  the  Sections- 

Making  the  Mold  and  Weld— A  Trussed  Shipping  Crate 
By  L.  I,  GRINNELL 

RECENTLY  two  long  rifling  machines  for  rifling 
10-,  12-  and  16-in.  guns  were  built  for  the  U.  S. 

-  Arsenal,  Watervliet,  N.  Y.,  by  the  Driggs  Ord- 
nance and  Manufacturing  Co.,  New  Haven,  Conn. 

The  screws  for  operating  the  rifling  bars  were  64 
and  74  ft.  respectively.  To  make  these  screws,  bars 
of  the  above  lengths  and  49  in.  in  diameter  were  neces- 
sar>',  but  as  bars  of  such  length  were  not  available, 
they  were  made  by  welding  a  number  of  shorter  bars 
together  by  the  Thermit  process. 

The  sections  to  be  welded  together  were  lined  up,  two 
at  one  time,  in  V-blocks  so  that  a  1-in.  gap  was  left 
between  the  two  pieces,  as  shown  in  Fig.  1.  The  usual 

operations  customarj-  in  Thermit  welding  were  then 
followed,   namely:    inserting  the  pattern  wax  between 

tically  impossible  to  detect  the  location  of  the  welds. 
Cutting  one  of  the  screws  is  shown  in  Fig.  4. 

The  transportation  of  the  screws  was  one  of  the  diffi- 
cult parts  of  the  job,  as  the  screws  were  very  flexible 

*»**»*■■
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no.  I.     GAP  FOR  WBLDINO.     FIQ.  I.     ONE  OF  THE  WEIRDS 

the  parts  to  be  welded  and  shaping  a  wax  collar  around 
the  gap,  surrounding  the  wax  by  a  mold,  burning  out 
the  wax  by  means  of  a  preheating  torch,  preheating 
the  sections  to  be  welded  and  tapping  the  liquid  steel 
(generated  at  about  5,000  deg.  F.  by  the  Thermit  reac- 

tion) from  the  bottom  of  a  crucible  into  the  mold. 
Fifty  pounds  of  Thermit  were  used  in  making  each  of 
the  welds.  Fig.  2  shows  one  of  the  welds  after  remov- 

ing the  mold.  Fig.  3  shows  about  one  half  of  the 
welded  bar. 

After  the  collars  of  the  welds  were  turned  ofT  and 

tha  stock  threaded  to  form  lead  screws,  it  was  prac- 

Fia.    3.      PAHT   OF   A   WKLDKD   BAR 

and  all  precautions  had  to  be  taken  to  prevent  springing 
them  in  transit.  It  was  necessary  to  box  them  and 
build  a  truss  to  hold  the  box  in  line.  This  tru.ss  was 
mounted  on  two-wheel  trucks  which  were  towed  to  the 
flat  cars  by  a  small  caterpillar  tractor,  as  shown  in 
Fig.  5.  Another  tractor  was  used  to  hold  the  outfit 
back  when  descending  grades.  Owing  to  the  great 

length,  it  was  necessary  to  use  three  flat  cars  to  trans- 

'^^^c^^^^^^^^^^^^^^^^^^^^l 
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FIG.  5.  TAKING  THE  CRATE  TO  THE  RAILROAD.  FIG.  6.  THE  CRATE  ON  THE  CARS 

port  the  crated  screws  by  railroad.  The  weight  was 
carried  by  the  center  car  and  the  extra  length  overhung 
the  other  two  cars,  as  shown  in  Fig.  6.  In  this  way 
the  truss  construction  prevented  the  overhanging  ends 
from  springing  and  made  it  possible  to  carry  all  the 
weight  on  the  center  car,  preventing  the  screws  from 
being  subjected  to  any  motion  while  the  cars  were  going 
abound  curves.  The  screws  arrived  at  the  Arsenal 
without  damage. 

Suggested  Readings  in  Economics 
In  our  attempts  to  acquire  a  working  knowledge  of 

economics  we  are  likely  to  be  hard  put  to  know  what  to 
read.  Of  considerable  value,  therefore,  is  the  follow- 

ing list  of  suggested  readings,  compiled  by  Alvan  T. 
Simonds,  president,  Simonds  Saw  Manufacturing  Co., 
Fitchburg,  Mass. 

In  referring  to  the  list  Mr.  Simonds  says,  "These 
suggestions  are  made  in  response  to  many  inquiries. 
They  are  for  beginners.  Doubtless  there  are  many 
other  books  just  as  good,  except  in  the  case  of  Adam 
Smith.  A  dozen  titles  might  easily  be  added  to  the 

advanced  list  and  hundreds  to  the  special  list." 
Fundamental 

The  Wealth  of  Nations,   by  Adam  Smith. 
Company. 

Elementary 

American  Economic  Life,  by  Burch. 
Elementary  Economics,  by  Carver. 
Our  Economic  Organization,  by  Marshall  &  Lyon.   Mac- 

millan. 

Macmillan 

Macmillan. 
Ginn  &  Company. 

An  Introduction  to  Economics,  by  Laing.    Gregg. 

How  the  World  Makes  Its  Living,  by  McPherson.    Cen- tury. 

Readings  in  Industrial  Society,  by  Marshall.    University 
of  Chicago  Press. 

The  Unsolved  Riddle  of  Social  Justice,  by  Leacock.  John 
Lane. 

Wealth — Its  Production  and  Distribution,  by  Kirkaldy. 
Dutton. 

Economics   for  the  General  Reader,   by   Henry   Clay,. 
Macmillan. 

Advanced 

Principles  of  Economics,  by  Taussig.    Macmillan. 
Current  Economic  Problems,  by  Hamilton.     University 

of  Chicago  Press. 

Economic  Development  of  the  United  States,  by  Lippin- 
cott.     Appleton. 

The  Wealth  and  Income  of  the  People  of  the  United 
States,  by  King.     Macmillan. 

Profits,  Wages  and  Prices,  by  David  Friday.    Harcourt, 
Brace  &  Howe. 

Special 
The  Case  for  Capitalism,  by  Withers.     Dutton. 
The  Flow  of  Value,  by  McPherson.     Century. 
Stabilizing  the  Dollar,  by  Fisher.    Macmillan. 
History  of  Labor  in  the  United  States,  by   John   R. 

Commons.     Macmillan. 
The   Theory   of   Business    Enterprise,    by    T.    Veblen. 

Scribner's. The  Meaning  of  Money,  by  Hartley  Withers.    Dutton. 
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Boring  Tools  Continued — Methods  of  Adjusting  Cutters — Use  of  Round  and  Rectangular-Section  Cutters 
— Piloted  Boring  Bars — Multiple-Cutter  Boring  Bars 

THE  matter  of  provision  for  the  adjustment  of 
cutters  in  boring  bars  is  an  important  one,  yet 
it  is  not  generally  given  the  consideration  to 

which  it  is  entitled.  The  method  provided  should  be 
such  that  it  will  be  convenient,  easy  of  access  and 
accurate.  There  is  some  difference  of  opinion  as  to 
whether  adjustments  can  be  made  more  conveniently 

by  means  of  a  wrench  on  a  square-head  screw,  or  by 
the  use  of  a  screwdriver  in  the  slotted  end  of  a  screw. 
The  writers  favor  the  latter  method,  as  the  position  of 
the  tool  can  be  more  easily  controlled  by  means  of  a 
screwdriver  than  by  a  wrench.  Existing  conditions  in 
the  construction  of  the  bar  and  the  location  of  the  cut- 

ter make  it  necessary  to  use  different  methods,  but 
the  matter  of  convenience  and  ease  of  setting  should 
always  be  considered. 

In  Fig.  305  are  shown  a  number  of  examples  to  illus- 
trate the  different  methods  which  can  be  used  for  the 

purpose  mentioned.  In  the  case  A  the  tool  B  is  set 
straight  across  the  bar  and  held  by  a  setscrew  at  C. 
The  adjustment  provided  for  this  tool  is  made  by  means 
of  a  headless  slotted  screw  D  of  slightly  larger  diam- 

eter than  the  tool  itself.  The  hole  is,  therefore,  tapped 
nearly  half  way  through  the  bar  in  order  to  permit 
of  considerable  adjustment.  This  tapping  of  the  hole 
takes  away  a  part  of  the  bearing  for  the  tool,  and  it 
is  therefore  objectionable.  A  better  arrangement  is 
shown  at  E,  in  which  the  tool  F  is  backed  up  by  a  screw 
smaller  than  its  own  diameter.  This  screw  can  be  used 
with  a  filler  block  to  follow  up  the  tool  until  the  latter 
becomes  bo  short  that  the  limit  of  its  life  has  been 
reached.  A  similar  arrangement  using  a  headless  screw 
is  shown  at  G. 

In  the  example  H  the  tool  K  is  of  rectangular  shape 
and  the  hole  is  broached  entirely  through  the  bar.  To 
provide  for  adjustment,  a  recess  is  milled  at  L  and  into 
this  the  block  M  is  fitted.  A  headless  setscrew,  shown 
•t  A^,  is  used  to  make  the  adjustment.  It  may  be  well 
to  state  here  that  adjusting  screws  are  preferably  made 
of  fine  pitch,  usually  between  24  and  30  threads  per  inch. 

Another  method  of  adjustment  sometimes  found  con- 
venient for  confined  situations  is  shown  at  0.  The 

tool  P  is  ground  to  an  angle  of  45  deg.  at  Q;  and  against 

Par  Ih*  authors'  forthcominc  book.     AU  righU  reaerved. 

this  surface  the  shoe  R  bears,  so  that  when  it  is  acted! 
upon  by  the  screw  S,  it  will  force  the  cutter  outward. 
This  construction  can  l)e  varied  somewhat  by  using  a 
cone  point  screw  instead  of  the  shoe. 
A  method  that  can  be  used  to  operate  and  adjust  a 

cutter  which  is  inconveniently  situated  is  shown  at  T. 
This  design  also  employs  an  angular  principle  by  using 
the  rod  I] ,  which  is  beveled  at  each  end  and  acted  upon 
by  the  screw  at  Y.  A  method  like  this  can  hardly  be 
recommended,  except  in  extreme  cases  where  difficulty 
is  found  in  placing  a  screw  so  that  it  will  act  directly 
against  the  end  of  the  cutter.  In  the  example  W,  the 
tool  X  is  adjusted  by  means  of  a  lever  Y  which  lies 
in  a  slot  on  one  side  of  the  bar.  It  is  acted  upon  by 
a  screw  Z,  which  causes  the  tool  to  move  outward  when 
pressure  is  applied. 

In  the  example  Z-1  the  tool  Z-Z  is  adjusted  by  means 
of  a  plug  Z-3,  which  is  tapered  as  indicated  and  drawn 
up  by  means  of  the  nut  at  the  end  of  the  bar.  This 
method  provides  exceptional  stability  under  the  tool 

and  the  adjustment  can   be  readily  made.  * 
When  rectangular  tools  are  used,  two  methods  are 

employed;  one  of  these  is  to  tap  the  rectangular  hole 
so  that  a  screw  of  suitable  diameter  can  be  used  and 
the  other  is  to  drill  a  hole  of  slightly  larger  diameter 
than  the  rectangular  one  and  fit  it  with  a  screw,  using 
if  necessary  a  small  shoe  between  the  end  of  the  screw 
and  the  tool.     This  method  is  illustrated  at  Z-U. 

Flat  cutters  are  frequently  used  in  boring  bars  instead 
of  the  round  or  square  variety  which  have  been  de- 
.scribed.  There  is  considerable  difference  in  the  cutting 
action,  as  the  flat?-blade  type  is  usually  double  ended 
so  that  each  end  cuts.  Strictly  speaking,  boring  bars 
with  flat  cutters  do  not  generate  the  hole;  but  they  are 
nevertheless  very  useful,  as  they  are  capable  of  remov- 

ing considerable  stock.  There  is,  however,  no  adju.st- 
ment  for  diameter  other  than  the  grinding  of  the  cutter 
to  the  specified  size.  This  construction  avoids  the 
possibility  of  errors  caused  by  an  inaccurate  setting 
of  the  cutter,  and  the  tool  can  be  used  with  considerable 
success  by  inexperienced  workmen.  It  is  subject  to 
several  objections,  however,  the  first  being  the  fact 
that  the  hole  is  not  generated.  The  second  is  that  there 
is  no  up-keep  to  the  cutter,  so  that  after  it  becomes 
worn  it  must  be  reground  and  used  for  some  diameter 
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smaller  than  that  for  which  it  was  originally  intended. 
For  certain  classes  of  work  and  under  some  conditions, 

excellent  results  can  be  obtained  by  the  use  of  flat-blade 
cutters  of  various  kinds. 

In  Fig.  306  is  shown  at  A  a  portion  of  a  boring  bar 
furnished  with  a  flat-blade  cutter  B.  The  method  of 
fastening  this  cutter  in  place  is  by  means  of  a  wedge  C. 
The  bar  D  is  milled  away  on  two  sides  at  E  and  F 
equidistant  from  the  center.  The  cutter  is  carefully 
fitted  with  shoulders  which  exactly. fit  the  bar  at  these 
points,  thus  giving  it  the  correct  location.  Belief  is 
provided  at  G,  so  that  the  action  of  the  wedge  C  causes 
the  cutter  to  bear  only  at  the  outer  portions  of  the  bar. 
A  wedge  like  that  shown  is  rather  objectionable  for 
several  reasons.  One  of  these  is  the  fact  that  there 
is  a  slight  tendency  to  distort  the  bar,  another  is  that 
it  is  inconvenient,  and  a  third  reason  is  that  the  pro- 

jecting end  of  the  wedge  may  interfere  with  chip  clear- 
ance. It  is  often  used,  however,  although  there  are 

other  methods  which  are  to  be  preferred. 
The  example  H  shows  an  end-cutting,  flat-blade  bor- 

ing tool  at  K.  This  tool  locates  in  the  bar  in  the  same 
manner  as  that  previously  described,  but  it  is  held  in 
position  by  means  of  a  round  pin  L  flatted  off  on  one 
side  to  a  taper.  When  this  pin  is  driven  into  the  bar 
it  enters  a  hole  in  the  cutter  and  draws  the  latter  back 
strongly  against  the  shoulder.  This  method  is  much 
superior  to  the  wedge  shown  at  C  and  is  used  in  many 
bars  for  holding  both  flat  cutters  and  the  round  variety. 

Another  method  which  can  be  used  for  a  cutter  of  this 

general  type  is  shown  at  M.  The  cutter  N  is  of  rec- 
tangular shape  and  locates  in  the  bar  as  in  the  previous 

'^//.v//"///////////////^///. 
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ters  is  the  grinding  of  the  tool  at  the  point,  so  that 
the  opposite  faces  are  in  line  with  each  other  and  at 
the  same  time  in  line  with  the  center  of  the  bar.  The 
sectional  view  at  A  brings  this  point  out  clearly. 

Flat  cutters  are  sometimes  made  so  that  they  can  be 

FIG.   305.      METHODS   OF  ADJUSTING   BORING  TOOLS 

example.  It  is  held  in  place  by  means  of  two  setscrews 
at  0  and  P,  instead  of  by  a  wedge.  A  point  of  im- 

portance in  connection  with  the  use  of  double-end  cut- 

FIG.  306.  FLAT  CUTTERS  FOR  BORING  BARS 

adjusted  for  diameter.  Various  methods  are  in  use, 
several  of  these  being  shown  here.  In  the  example  Q 
the  tools  R  and  S  are  separate,  and  are  expanded  by 
means  of  the  special  tapered  screw  T,  which  bears 
equally  on  the  inner  end  of  each  cutter.  A  suitable 
method  of  fastening  the  cutter  after  it  has  been  adjusted 
must  be  provided.  In  the  example  V  the  principle 
used  is  much  the  same,  but  the  adjusting  screw  enters 
the  end  of  the  bar  instead  of  the  side.  Care  must  be 
taken  in  either  of  these  two  cases  to  make  sure  that 
the  screw  has  a  cylindrical  bearing  on  both  sides  of  the 
taper,  in  order  to  insure  accuracy. 

Another  method  of  adjusting  flat-blade  cutters  is 
shown  at  Y.  The  cutters  W  and  X  are  fitted  to  the 
taper  slots  shown,  and  adjustment  is  obtained  by  means 
of  the  lock  nuts  at  Y  and  Z.  The  nut  Y  is  beveled,  so 
that  it  has  a  holding-down  action  on  the  cutters.  The 
other  end  may  be  secured  by  means  of  a  tapered  pin 
in  a  slot,  as  indicated  in  the  end  view.  There  are  other 
methods  of  adjusting  and  fastening  cutters  of  this  kind, 
but  the  principles  illustrated  here  cover  those  which 
are  best  known  and  most  used  in  tool  designing. 

Piloting  Boring  Bars 

The  advantages  of  a  piloted  boring  bar  have  been 
previously  mentioned,  but  the  method  of  piloting  has 
not  been  taken  up.  Fig.  307  shows  a  number  of  examples 
which  illustrate  the  use  of  the  pilot  in  connection  with 
bars  for  boring.  In  the  example  A  the  work  B  is  held 
on  a  faceplate  fixture  in  which  a  bushing  C  is  fixed. 
The  bar  D  has  a  pilot  E  which  enters  the  bushing,  and 
guides  as  well  as  supports  the  bar  under  the  pressure 
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of  the  cut.  This  is  the  simplest  type  of  piloted  boring 

bar.  It  is.  perhaps,  unnecessao*  to  state  that  both  bar 
and  bushing  should  be  hardened  and  ground. 

Another  example,  shown  at  F,  indicates  a  method 

which  can  be  used  for  piloting  a  boring  bar  used  in  a 
blind  hole  in  the  work  G.  The  fixture  is  so  arranged 

that  it  carries  a  bushing  H  in  a  suitable  position  to 

act  as  a  support  for  the  bar  K.  The  bushing  is  a  sliding 
fit  on  the  bar  and  remains  on  it  at  all  times,  as  indicated 

by  the  dotted  lines  at  L.  When  indexing  the  turret 

the  bar  is  pulled  out  and  carries  the  bushing  with  it. 

It  depends  somewhat  on  the  sire  of  the  hole  whether 
this  arrangement  is  necessary,  as  in  some  cases  it  might 

be  possible  to  make  a  bushing  larger  than  the  diameter 
of  the  hole  which  is  to  be  bored  and  proportion  the 

bar  accordingly.  When  a  blind  hole  is  to  be  machined, 
a  method  like  this  can  often  be  used  to  advantage. 

Another  method  of  piloting  a  bar  for  a  blind  hole  is 
shown  at  Af.  Here  the  bushing  N  is  supported  in  a 
bracket  O  which  is  attached  to  the  ways  of  the  machine. 

The  bracket  may  be  made  in  such  fashion  that  it  can 
be  throi»Ti  back  out  of  the  way  if  a  number  of  tools 
are  being  used  in  the  turret  in  the  same  operation.  The 
method  of  attaching  to  the  ways  of  the  machine  is 
clearly  shown. 

When  a  large  diameter  is  to  be  bored,  like  that  shown 
at  P.  the  work  may  be  supported  and  located  on  a 
pilot  Q.  which  is  fastened  into  the  face  plate  fixture. 
The  toolholder  R  can  be  furnished  with  a  bushing,  as 
indicated,  so  that  the  pilot  on  the  fixture  will  enter  it 
and  steady  the  tool  against  the  pressure  of  the  cut. 
This  construction  assists  in  producing  accurate  work. 
Care  should  be  taken  whenever  a  pilot  is  used  to  pro- 

vide means  for  the  releasing  of  any  air  compression 
which  may  be  caused  by  the  pilot  entering  a  blind 
hole.  The  hole  S  takes  care  of  the  matter  in  the  ex- 

ample shown. 
The  bar  T  is  not  greatly  different  from  that  shown 

at  D,  except  that  it  is  provided  with  oil  or  chip  grooves. 
Many  manufacturers  provide  all  boring  bars  with 
grooves  of  this  sort,  both  for  the  purpose  of  lubrication 
and  to  prevent  trouble  which  might  be  caused  by  chips 
being  carried  into  the  bushing  and  scoring  both  it  and 
the  bar.  A  point  of  importance  in  connection  with  the 
langth  of  the  pilot  should  be  mentioned  here.  In  the 
example  T  the  pilot  enters  the  bushing  only  a  short 
distance  before  the  cutting  tool  starts  on  the  work. 
It  is  much  better  to  proportion  it  so  that  it  will  have 
more  support,  as  indicated  at  17.  While  the  short 
distance  that  the  bar  T  enters  the  bushing  might  be 
suflkient  when  both  bar  and  bushing  are  new  and  are 
accurately  ground  to  size,  after  a  time  both  bushing 
and  bar  will  become  worn  somewhat  and  the  bushing 

may  be  "  bell-mounted."  As  any  freedom  of  motion 
ban  would  produce  chatter,  it  is  better  to  allow  for  a 
ynater  length  of  pilot  in  the  hole  before  the  cutting 
tool  starts. 

In  designing  pilot  bushings  for  boring  bars  it  is 
common  practice  to  make  them  with  a  round  comer, 
as  shown  at  V.  This  is  not  good  practice,  however, 
and  should  be  avoided  in  all  cases,  as  the  round  portion 
permits  chips  to  gather  on  the  bar  and  to  be  drawn  into 
the  bushing.  If  the  bushing  is  made  as  shown  at  W 
with  a  sharp  comer  and  if  the  bar  is  chamfered  on  the 
end  as  indicated,  there  will  be  no  trouble  caused  by 
chips,  even  if  the  bar  is  not  grooved.  It  is  not  ad- 

visable to  round  the  end  of  the  bar  as  shown  at  X,  as 

this  construction  is  likely  to  cause  the  same  kind  of 
trouble. 

When  several  diameters  are  to  be  bored,  it  is  cus- 
tomary to  arrange  the  tools  in  one  bar  whenever  pos- 

sible. There  are  several  points  in  connection  with  the 
arrangement  of  the  tools  which  are  important.  They 
can  best  be  illustrated  by  means  of  examples.  Fig  308 
shows,  a  piece  of  work  A,  which  is  bored  to  two  different 
diameters  by  means  of  tools  B  and  C  For  work  of 
this  kind  the  tool  C  can  be  set  either  straight  or  at 
an  angle,  but  it  must  be  placed  so  that  it  will  pass 
through  the  hole  a  short  distance  before  the  completion 
of  the  cut  made  by  the  tool  B.  If  tools  are  arranged 
in  this  way,  it  is  not  necessary  to  be  particularly  care- 

ful as  to  the  grinding  of  the  faces  of  the  tools.  In 
the  example  D  a  similar  condition  is  shown.    Both  tools 
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FIG.  307.     METHODS  OF  PILOTING  BORING  BARS 

E  and  F  are  placed  at  an  angle,  but  as  the  tool  F  passes 
through  the  work  no  great  difficulty  would  be  experi- 

enced in  grinding  the  faces. 
In  the  example  G  there  are  three  tools,  H,  K  and  L. 

The  tool  H  passes  through  the  work,  but  tools  K  and  L 
stop  against  the  shoulder.  The  tool  H  can  be  set  at 
an  angle;  but  the  tool  K  is  also  at  an  angle,  and  it 
must  be  carefully  ground  to  preserve  the  distance  from 
one  shoulder  to  the  next,  and  at  the  same  time  the 
diameter  at  the  point  must  be  taken  into  consideration. 
This  means  that  a  great  deal  of  care  would  be  necessary 
to  preserve  both  shoulder  distance  and  diameter  when 
grinding  the  tool  K.  A  better  way  to  arrange  the  tools 
for  a  piece  of  work  like  this  is  shown  at  M.  Here 
the  tool  N  extends  through  the  work  and  is  set  at  an 
angle.  Tools  O  and  P  are  set  straight  and  the  distance 
between  the  shoulders  is  determined  by  grinding  the 
faces  of  the  tools.    The  setting  is  much  simplified  when 

J 
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tools  are  arranged  in  this  way.  Another  example,  at  Q, 
shows  boring  tools  at  R  and  S  and  a  facing  tool  at  T. 
The  tool  R  extends  through  the  work  and  is  set  at  an 

M  «  u 
FIG.    308.      ARRANGEMENT   OF   TOOLS    IN   MULTIPLE 

BORING  BARS 

angle,  but  both  of  the  tools  S  and  T  are  set  straight 
for  the  reasons  previously  mentioned. 

In  the  example  U,  tool  V  extends  through  the  work 
and  tool  W  cuts  a  chamfer,  as  indicated.  The  tool  V  is 
set  at  an  angle  while  that  at  W  extends  straight  across 
the  bar.  The  principles  shown  in  these  diagrams  are 
valuable,  yet  they  are  frequently  not  considered  by  a 
tool  designer.  Multiple  bars  are  often  made  with  three 
or  four  angular  tools  which  are  intended  to  bore  diame- 

ters and  preserve  shoulder  distances  at  the  same  time. 

When  this  is  done  it  is  often  necessarj'  to  make  up  a 
special  gage  for  grinding,  and  a  great  deal  of  trouble 
is  usually  experienced  in  setting  the  tools  correctly. 

It  is  not  always  profitable  to  bore  large  and  small 
diameters  at  the  same  time  on  account  of  the  difference 
in  the  speed  at  the  various  points.  A  great  deal  depends 
upon  the  work  which  is  being  done  in  combination  with 
the  boring  tools.  If  an  outside  diameter  is  being  turned 
while  a  small  diameter  is  being  bored,  the  speed  of  the 
work  must  be  proportioned  according  to  the  speed  of 
the  largest  diameter.  In  such  cases,  it  is  good  practice 
to  bore  as  many  diameters  at  once  as  the  tool  set-up 
will  permit. 
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FIG.   309.      MULTIPLE  BORING  BARS  FOR  LARGE 
AND  SMALL  DIAMETERS 

In  Fig.  309  is  shown  an  example  at  A  which  requires 
a  multiple  set  up  of  boring  tools.  A  special  holder  B 
is  fastened  to  the  turret  face  and  contains  a  boring  tool 
C  iQT  boring  the  large  diameter  and  a  chamfering  tool 
D  for  finishing  the  angular  portion.  The  holder  B  is 
also  provided  with  a  multiple  boring  bar  E  in  which  are 
three  tools,  F,  G  and  H,  used  for  boring,  cutting  to 
shoulder  and  chamfering,  respectively.  In  the  matter 
of  setting  the  tools  for  work  of  this  kind,  the  principles 
which  have  been  previously  de.scribed  should  be  em- 

ployed. The  detail  at  K  shows  a  method  of  fastening 
the  tools  in  the  holder.  The  casting  is  slotted  out  at  L 
and  M  to  receive  the  tools,  and  square-head  setscrews 
are  used  to  hold  them  rigidly.  No  provision  for  adjust- 

ment is  made  in  either  case,  other  than  by  hand.  It 
would  be  easily  possible  to  provide  the  tool  C  with  a 
backing-up  screw  for  convenient  adjustment. 
When  bars  of  a  standard  type  are  being  used,  there 

is  an  occasional  necessity  for  boring  a  hole  considerably 
larger  than  that  for  which  the  bar  is  designed.  In  the 
example  N,  O  is  a.  standard  bar  provided  with  a  square 
tool  P.  It  is  evident  that  for  other  considerably  larger 
diameters  the  tool  would  overhang  from  the  bar  so 
much  that  it  would  be  likely  to  chatter.  Provision  can 
be  made  for  this  condition,  as  shown  at  Q,  in  which 
the  cutter  R  is  much  longer  than  that  shown  at  P. 
A  head  S  is  fitted  to  the  bar  in  such  a  way  that  the 
tool  is  well  supported  by  it.  This  method  is  of  con- 

siderable advantage  when  machines  are  equipped  with 
standard  bars  which  must  be  adapted  to  a  considerable 
variation  in  the  diameter  of  work.  Care  must  be  taken 
when  using  a  supporting  member  of  this  kind  to  make 
sure  that  it  fits  the  tool  closely  at  the  points  T  and  U, 
so  that  it  will  resist  the  pressure  of  the  cut  in  both 
directions  without  permitting  vibration. 

Italian  Automobile  Manufacturers  Active 
By  H.  C.  Maclean 

Commercial  Attach^,  Rome 

American  automobile  manufacturers,  especially  of 

low-priced  cars,  will  have  to  meet  considerable  competi- 
tion from  Italian  manufacturers. 

The  Ansaldo  Co.,  which  during  the  war  manufactured 
war  material  solely,  including  guns,  armored  cars,  war 
vessels,  etc.,  is  turning  out  small,  popular  passenger  and 
commercial  cars.  These  cars,  while  not  having  the  pre- 

tensions of  well-known  Italian  makes,  are  to  combine 
the  advantages  of  a  convenient  price  and  low  running 

cost  and  upkeep.  The  four-passenger  touring  car  sells 
f.o.b.  factory  at  30,000  lire,  chassis  without  body 
($1,185  at  exchange  rate  on  Oct.  21,  the  date  of  the 
commercial  attaches  letter),  and  42,000  lire,  chassis 
with  body  ($1,659). 

Details  are  on  file  in  the  automotive  division  of  the 
Bureau  of  Foreign  and  Domestic  Commerce  and  will  be 
furnished  on  request  by  referring  to  Exhibit  File  No. 
49255. 

The  Fiat  Co.  is  gradually  returning  to  normal  working 

conditions,  according  to  the  "Agenzie  Economic  Finan- 
ziaria,"  difficulties  with  the  personnel  having  been  over- 

come. During  August  600  automobiles  were  turned  out; 
800  during  September;  and  1,000  were  planned  for 
October,  all  of  which  have  already  been  sold.  The  ware- 

houses of  the  company  are  practically  empty,  there 
being  only  200  motor  trucks  on  hand,  and  these  are 
expected  to  be  readily  absorbed  by  the  domestic  market. 
The  construction  of  commercial  cars  will  be  suspended 

during  the  coming  year. — Commerce  Reports. 
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Significance  of  Standardization 
Need  for  Co-operation  Between  Industry  and  Federal  Government — Work  of  Committee  in 

Harmonizing  Conflicting  Standards  and  Formulating  New  Ones 

By  a.  a.  STEVENSON 
Chalrtnui.  American  EnstneerlnK  Standards  Committee 

TO  THOSE  of  US  who  have  been  actively  interested 
in  standardization  work  for  a  number  of  years, 
the  significance  and  importance  of  standardization 

to  industry  and  to  the  Federal  Government  seems  almost 
udanatic. 

From  the  nuuiy  advantages  to  be  derived  by  both 
industry  and  the  Government  from  standardization 
along  these  lines,  I  have  selected  a  few  of  the  most 
important : 

(1)  Mass  production,  with  its  obvious  advantages  to 
the  producers,  means  reduction  in  cost,  and  competition 
would  insure  to  the  consumer.^,  including  the  Govern- 

ment, the  benefit  of  a  reduction  in  price. 
(2)  The  elimination  of  side  varieties  and  sizes  per- 

mits producers  to  concentrate  on  those  retained,  and 
makes  possible  improvements  in  methods  and  equipments 
that  will  ultimately  result  in  the  elimination  of  waste 
and  the  reduction  of  cost  to  the  consumers,  including  the 
Government. 

(3)  Fairness  in  competition  in  both  domestic  and 
foreign  trade  is  promoted  by  putting  all  tenders  on  an 
easily  comparable  basis,  to  the  benefit  of  both  the  pro- 

ducer and  the  consumer. 
(4)  The  elimination  of  indecision  in  both  production 

and  utilization  removes  a  prolific  cause  of  inefficiency 
and  waste. 

(5)  Stabilization  of  production  and  employment 
means  for  the  producers  the  uninterrupted  manufacture 
of  stock  during  periods  of  depression,  and  it  is  of  vital 
interest  to  the  Government  as  being  of  benefit  to  the 
country  as  a  whole. 

(6)  The  accumulation  of  stock  means  prompt  de- 
liveries by  the  producers,  and  eliminates  the  necessity 

of  the  Government  itself  carrying  a  large  inventory  of 
material.  What  has  just  been  said  by  way  of  reference 
to  the  significance  of  standardization  to  industry  and  the 
Government  brings  out  forcibly  the  mutuality  of  the 
interests  of  these  two  in  standardization,  and  shows  how 
the  benefits  which  accrue  to  industry  from  standardiza- 

tion, in  turn  prove  beneficial  to  the  Government.  Does 
it  not  show  conclusively  the  desirability  and  necessity  of 
their  friendly  and  hearty  co-operation  in  the  standardi- 

zation movement? 

The  present  is  a  particularly  opportune  time  for  the 
launching  of  extensive  co-operation  between  Government 
and  industry.  The  U.  S.  Government  is  probably  the 
largest  purchaser  of  materials  in  the  world.  It  main- 

tains an  unrivaled  group  of  research  organizations,  the 
one  object  of  which  is  the  furthering  of  the  development 
of  our  industries.  In  addition  to  the  continuing  work  of 
the  Government  in  promoting  the  national  welfare 
through  such  aids  as  it  may  properly  give  to  industry, 
the  elTorts  of  the  present  Administration  have  shown  a 
keen  appreciation  of  the  importance  of  standardization 
and  of  its  bearings  upon  industry  as  a  whole,  and  con- 

stitute a  moat  significant  development  in  the  relation  of 
the  Government  and  industry.    The  War  and  Navy  De- 

AlMtract  o*  paper  prcaenUd  at  meeting  of  American  Rnrlneer- 
Inc  fltandarda  Commlttca,  Dec.  •.  ItZl. 

partments  obviously  have  certain  special  requirements 
with  reference  to  their  military  needs,  but  aside  from 
these  the  interest  of  the  Government  in  standardization 
is  the  same  as  that  of  all  other  consumers. 

The  World  War  showed  us  the  need  of  standardization 
along  national  lines.  The  desirable  results  obtained 
therefrom  were  of  unlimited  services  to  the  country  as 
a  whole.  Would  it  not  be  a  calamity  for  us  not  to  profit 
by  the  lessons  taught  us  by  these  experiences,  adapting 
them  to  peace  time  conditions?  The  advantages  to  be 
derived  from  national  standardization  are  no  less  real 

in  the  midst  of  the  post-war  readjustment  struggle. 
In  outlining  some  of  the  factors  tending  to  emphasize 

the  significance  of  standardization,  I  have  not  mentioned 
the  great  importance  of  standardization  in  helping  to 
retain  our  foreign  trade  and  meet  keen  competition  from 
abroad.  In  both  Great  Britain  and  Germany  national 
standardization  is  being  carried  on  intensively. 

Industry  and  Government  at  Faih^t 

For  reasons  for  which  neither  can  be  blamed  exclu- 
sively, there  is  no  doubt  that  the  industries  of  this 

country  and  the  Government  departments  in  many  in- 
stances have  not  co-operated  in  a  way  to  insure  best 

results  in  standardization  along  national  lines.  In  my 
opinion  both  have  been  at  fault.  In  national  standardi- 

zation the  co-operation  of  the  Government  is  necessary 
to  industry,  and  the  co-operation  of  industry  is  just  as 
necessary  to  the  Government. 

In  order  to  obtain  the  maximum  of  benefit  from 

co-operation  with  industry,  the  Government  should  not 
attempt  to  set  up  standards  at  variance  with  standards 
acceptable  for  use  by  others  for  identical  purposes.  It 

should  consider  itself  one  (although  a  vei-y  large  one) 
of  the  many  consumers,  and  in  its  dealings  with  the 
manufacturers  should  co-operate  with  other  consumers 
in  formulating  standards  acceptable  to  both  the  pro- 

ducers and  the  consumers. 
The  great  benefit  to  be  derived  from  having  only  one 

set  of  standards  is  so  great  that  the  producers  should 
be  willing  to  comply  with  more  severe  requirements 
that  are  uniform,  in  preference  to  less  severe  require- 

ments that  are  different  for  each  consumer  or  group  of 
consumers;  the  consumers  should  be  willing  to  accept 
less  severe  requirements,  thereby  obtaining  the  benefit 
derived  from  economy  in  manufacture,  rather  than  in- 

sisting on  the  more  severe  requirements  with  the  ac- 
companying added  costs.  An  ideal  specification  is  one 

which  can  readily  be  met  by  a  producer  who  is  compe- 
tent and  willing.  When  a  specification  is  .so  .severe  that 

it  condemns  much  good  material,  it  results  in  economic 
waste. 

The  relation  of  the  great  Federal  reseaixh  bureaus  to 
industrial  standardization  is  no  less  important  than  is 
that  of  the  great  purchasing  bureaus.  Research  and 
standardization  are  very  closely  related,  and  in  many 

ways  they  are  supplementary  to  each  other.  By  .show- 
ing the  need  of  reliable  information  as  to  the  facts,  in 

order  to  determine  what  is  the  best  practice,  and  to 
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secure  agreements  on  moot  questions,  standardization 
acts  as  a  powerful  stimulus  to  research  and  development. 
But  what  is  of  even  greater  importance,  standardization 
is  one  of  the  principal  means  of  getting  the  results  of 
research  and  development  work  into  actual  use  in  the 
industries,  so  that  the  industries  themselves,  and  finally 
the  general  public,  may  reap  the  advantage. 

One  of  the  most  direct  and  effective  methods  of  get- 
ting the  results  of  the  investigational  work  of  the  re- 

search bureaus  introduced  into,  and  of  service  to  the 
industries,  is  by  co-operation  between  the  research 
bureaus  and  the  industries,  through  working  standardi- 

zation committees,  which  must  necessarily  be  joint  com- 
mittees of  the  various  bodies  interested  in  each  specific 

project.  The  many  advantages  of  such  co-operation, 
both  to  the  industries  and  to  the  bureaus,  are  obvious. 

What  is  no  less  important,  such  co-operation  is  very 
effective  in  helping  to  extend  a  knowledge  and  apprecia- 

tion of  the  work  of  the  bureau  in  the  associations  that 
speak  for  the  industry.  As  illustrating  the  significance 
of  this  matter,  it  may  be  mentioned  that  more  than  a 
hundred  national  organizations  are  now  co-operating 
through  accredited  representatives,  in  the  work  of 
standardization  committees  which  are  working  under 
the  auspices  and  rules  of  procedure  of  the  A.  E.  S.  C. 
In  this  work  the  Bureau  of  Standards,  the  Bureau  of 
Mines,  and  the  Forest  Service  are  taking  a  very  active 
part,  and  in  so  doing,  are  rendering  extremely  important 
service  to  their  respective  industries. 

The  various  governmental  departments  need  not  fear 
that  encouragement  given  and  aid  extended  to  such  ac- 

tivities will  in  any  way  detract  from,  or  militate  against 
them  in  their  own  field  of  work.  Quite  the  reverse,  as 
I  am  positive  the  final  result  would  be  greater  apprecia- 

tion by  industry  and  the  public  at  large  of  the  benefits 
to  be  derived  from  close  co-operation  with  governmental 
agencies  already  established,  and  in  turn  these  agencies 
would  receive  more  of  the  credit  they  are  entitled  to  for 
what  they  have  done  and  are  doing. 

In  order  that  standardization  along  national  lines  may 
be  brought  about,  it  is  necessary  that  there  be  some 
central  body  to  act  as  a  clearing  house  in  standardization 

work.  The  need  foT  closer  co-operation  in  order  to  pre- 
vent duplication  and  the  promulgation  of  conflicting 

standards  in  America  crystallized  in  the  appointment  of 
a  committee  by  the  American  Society  of  Civil  Engineers, 
the  American  Institute  of  Mining  and  Metallurgical  En- 

gineers, the  American  Society  of  Mechanical  Engineers, 
the  American  Institute  of  Electrical  Engineers,  and  the 
American  Society  for  Testing  Materials,  which  formu- 

lated a  plan  resulting  in  tlie  oi'ganization  of  a  permanent 
committee  made  up  of  representatives  of  the  five  socie- 

ties mentioned  and  the  three  Government  Departments 
of  War,  Navy  and  Commerce.  The  constitution  of  this 
committee,  known  as  the  American  Engineering  Stand- 

ards Committee,  was  broadened  later  to  permit  the 
representation  of  other  bodies. 

As  a  result  of  the  work  in  which  the  American  Engi- 
neering Standards  Committee  is  now  actively  engaged, 

existing  conflicting  standards  are  being  brought  into 
harmony,  and  there  are  being  created  truly  represen- 

tative committees  to  formulate  new  standards.  The 
methods  employed  in  accomplishing  the.se  admittedly 
desirable  results  obviously  differ  somewhat  from  meth- 

ods utilized  hitherto,  and  it  mu.st  be  acknowledged  that 
they  are  not  yet  fully  understood  by  many  of  the  or- 

ganizations in  America  that  should  be  co-operating  in 
standardization  along  national  lines. 

The  decision  of  the  American  Engineering  Standards 
Committee  not  to  deal  with  technical  details  has  proved 
a  source  of  great  strength  in  its  real  work  which  is  to 
insure  the  full  co-operation  of  organizations  producing 
standards  that  are  not  in  conflict. 

In  determining  the  desirability  of  undertaking  the 
development  of  a  proposed  standard,  it  has  proved  highly 
satisfactory  to  initiate  the  movement  by  calling  a  con- 

ference of  the  bodies  interested,  which  the  American 
Engineering  Standards  Committee  does  upon  request 
from  a  responsible  organization  or  organizations. 

The  plans  laid  down  for  carrying  out  the  work  of 
standardization  will  insure  that  the  co-operative  spirit 
brought  into  being  by  the  conference  will  continue  to  be 
the  controlling  feature  of  the  work  of  eliminating  exist- 

ing conflicting  standards  and  "Americanizing"  the standards  that  will  be  formulated  hereafter.  I  do  not 

think  too  much  emphasis  can  be  put  upon  the  advan- 
tages of  the  conference  method  of  initiating  work  on 

any  particular  standard  or  set  of  standards,  provided 
the  conference  is  truly  representative.  When  men  get 
together  in  such  a  conference,  from  an  interchange  of 
ideas  they  obtain  a  comprehensive  view  of  the  whole field. 

It  cannot  be  too  often  repeated,  that  a  national  stand- 
ardization progi'am  means  almost  unlimited  advantage 

to  the  manufacturer  in  cheapening  the  processes  of  pro- 
duction and  stabilizing  his  market ;  to  the  distributor 

in  clarifying  and  simplifying  his  problems;  and  to  the 
ultimate  consumer  by  lessening  costs  and  expediting  de- 

liveries with  whom  the  Government  as  a  purchaser  is  to 
be  included;  and  to  the  Government  as  a  body  of  great 
research  agencies,  by  selling  the  results  of  its  researches 

to  industries  in  return  for  an  inci-eased  prestige  with 
the  general  public  and  an  increased  support  from  indus- 

try. In  my  opinion  the  real  significance  of  standardiza- 
tion to  industry  and  the  Federal  Government — what  it 

may  mean  and  what  it  can  accomplish,  will  not  be  fully 
realized  until  there  is  a  sincere  co-operation,  sympa- 

thetic, systematic  and  comprehensive,  between  industry 
and  the  Federal  Government,  in  which  co-operation  the 
general  consumer  has  a  part. 
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Manufacture  and  Use  of  Diamond  Cutting  Tools 
II. Polishing  or  Lapping  the  Stone — An  Operation  in  Which  Lack  of  Skill 

May  Prove  To  Be  Very  Expensive — Wire  Drawing  Dies 
By  ELLSWORTH  SHELDON 

Nt'W    KnKl'ti^^l   iCilitor,  .-Init^riran   Machinist 

OWING  to  the  extreme  hardness  of  the  stone,  the 
only  method  of  cutting  or  shaping  the  diamond 
is  by  lapping  it,  using  as  an  abrasive  the  dust 

formed  by  pulverising  fragments  of  the  diamonds 
themselves. 

In  shaping  a  diamond  to  form  a  cutting  tool,  advan- 
tage is  taken  of  the  cleavage  lines  and  a  piece  of  the 

stone  is  split  out  of  a  crystal  as  nearly  as  may  be  pos- 
sible to  the  size  and  shape  required. 

The  diamond  cutter  never  "grinds"  a  diamond.  The 
operation  is  always  referred  to  as  "polishing"  or  "lap- 

ping." though  the  result  to  be  accomplished  is  exactly 

nv,.  t.    .•<iio\vi.N<;  ]  i;  .sto.ve.s  auk  hkmj 
TO  1'IJL.IiiJl  THBM 

what  a  machinist  would  call  grinding — that  is,  the  cut- 
ting away  by  abrasion  of  a  portion  of  the  stone  to  pro- 
duce a  flat  surface. 

The  diamond  cutter's  lap,  upon  which  most  of  this 
work  is  done,  is  a  disk  of  cast  iron  about  11  in.  in 
diameter  mounted  upon  an  arbor  of  steel  that  is  held 

in  a  vertical  position  upon  centers,  or  "pivot"  bearings, 
and  rotated  at  a  speed  of  approximately  2,200  r.p.m. 
by  means  of  a  quarter  turn  belt  from  below.  The  side 
of  the  disk  that  is  uppermost  is  faced  off  true  and 
smooth  and  is  charged  with  diamond  dust  by  covering 
it  with  a  mixture  of  the  dust  in  oil.  The  fine  particles 
of  diamond  dust  become  embedded  in  the  iron  by  the 
pressure  and  rubbing  of  the  work. 

One  of  the  machines  is  shown  separately  in  Fig.  9, 
and  in  Fig.  10  is  one  of  the  devices,  called  by  the 

diamond  worker  a  "tong,"  by  means  of  which  the  dia- 
mond is  held  upon  the  lap. 

The  lapping  or  polishing  is  one  of  the  most  important 
parts  of  the  diamond  cutting  trade,  and  his  value  as  a 
workman  depends  upon  the  speed  and  accuracy  with 
which  the  diamond  cutter  can  reduce  a  rough  stone  to 
the  required  shape  and  dimensions. 

Not  a  little  of  his  skill  is  manifested  in  the  way  in 
which  he  cares  for  his  lap.    These  disks  are  of  a  spe- 

cial grade  of  cast  iron  imported  from  Holland  and 
Belgium  especially  for  this  purpose,  and  out  of  three  or 
four  castings  the  diamond  worker  will  pick  one  that 
he  thinks  is  most  suitable  for  fine  polishing.  This  lap 
he  will  jealously  guard  from  his  fellow  workman,  for 
he  does  not  want  to  entrust  a  tool  upon  which  he  has 
expended  so  much  time  and  labor  in  making  it  smooth 
and  free  from  scratches  to  another,  who,  he  suspects, 
will  not  be  so  careful  of  it. 

The  working  surface  of  the  lap  is  first  ground  true, 
after  which  the  workman  painstakingly  rubs  it  criss- 

cross fashion  with  an  "emery  stone,"  filling  it  full  of 
minute  scratches  or  burs,  running  in  a  radial  direction, 
that  will  later  enfold  and  retain  the  fine  particles  of 
diamond  dust  that  constitute  the  real  cutting  medium. 

The  lap  runs  continuously  and  a  worker  may  have  as 

many  stones  upon  it  as  thei'e  is  room  around  the 
periphery  to  accommodate  the  tongs.  Flat  bars  of  iron 

called  "tong  plates"  are  fastened  to  the  bench  by  means 
of  lag  screws,  each  bar  having  an  upwardly  projecting 
steel  pin  at  either  end  which  holds  the  tong  from  being 
swept  out  of  place  by  the  friction  orf  the  stone  upon 
the  revolving  lap.  The  position  of  the  tong  plate  is 
readily  adjustable  as  a  lag  screw  passes  through  a  slot 
in  the  bar.  The  manner  in  which  the  tong  plates  are 
disposed  about  the  lap  may  be  clearly  seen  in  Fig.  9. 

The  tongs  are  made  of  wood  with  "feet"  at  one  end  to 
rest  upon  the  bench  and  a  clamp  at  the  other  to  take  the 

KIG.    10.      A   DIAMOND   CUTTER'S   TONG 

stem  of  the  inverted  cup  into  which  the  diamond  to  be 
ground  is  set.  Pressure  is  added  as  necessary  to  speed 
up  the  grinding  by  laying  slabs  of  lead  on  top  of  the 
tong  as  may  be  seen  in  the  case  of  the  tong  nearest 
the  observer  in  Fig.  9.  The  pressure  may  be  very  nicely 
graduated  by  sliding  the  slab  nearer  to  or  farther  from 
the  end  of  the  tong  that  is  over  the  lap. 

The  cup-shaped  contrivance  of  iron  that  holds  the 

stone  to  be  ground  is  called  in  the  diamond  cutter's 
parlance  a  "husk"  or  "dop."  The  cup  only  is  of  iron; 
the  stem  being  a  piece  of  stout  copper  wire  by  which 
the  dop  is  held  in  the  clamp  end  of  the  wooden  tong. 
The  stone  to  be  ground  is  held  in  the  dop  in  the  same 
manner  as  was  described  in  connection  with  Fig.  6, 
except  that  metallic  lead  or  solder  is  used  instead  of 
wax;   the  reason  for  the  substitution  being  that  the 
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heat  generated  by  the  friction  of  the  stone  upon  the 
lap  would  melt  the  wax  and  allow  the  stone  to  become 
displaced. 

There  is  no  adjustment  to  the  dop  except  by  bending 
the  wire  stem,  but  a  diamond  cutter  becomes  so  expert 
at  this  little  trick,  that  he  can  set  the  stone  at  any 
required  angle  by  a  casual  push  with  his  thumb,  guided 

FIG.   11.      MOUNTING  A  DIAMOND  IN  THE   "DOP" 

by  his  experienced  eye,  and  rarely  has  he  to  try  twice. 
The  polishing  of  the  stones  upon  the  dust  impreg- 

nated surface  of  the  lap  is,  qf  course,  a  very  slow 
operation,  requiring  hours  at  best,  and  in  case  of  a 
particularly  refractory  diamond,  sometimes  days,  to 
reduce  even  one  small  surface  to  anything  like  flatness. 
It  is  a  job  that  cannot  be  hurried,  and  when  the  diamond 

worker  strikes  a  "knot"  or  extra  hard  spot  in  the 
diamond,  he  may  have  to  grind  for  a  week  to  get  it  out. 

Strange  as  it  may  be  in  a  material  that  is  already 
the  limit  in  hardness,  some  diamonds  seem  to  possess 
this  peculiarity.  A  hard  spot  that  is  exactly  like  a 
knot  in  a  piece  of  wood  is  sometimes  encountered,  and 
unless  the  particular  pieces  wanted  can  be  finished  by 

breaking,  the  stone  must  be  laid  aside  or  used  for  some 
other  purpose. 

The  diamond  worker  has  a  way  of  mounting  a  stone 

in  the  "dop"  that  is  rather  startling  to  the  beholder  at 
first.  We  all  know  how  a  plumber  will  pour  a  mass  of 
sticky,  plastic  lead  upon  a  pipe,  and,  with  a  thick  piece 

of  felt  in  each  hand,  deftly  "wipe"  the  lead  around  the 
pipe  into  a  neat  though  bulbous  looking  joint.  The 
diamond  worker  goes  the  plumber  one  better;  he  pours 
the  plastic  lead  into  the  dop,  sets  in  the  diamond  with 
a  pair  of  pliers,  and  wipes  the  lead  around  it  with  his 
bare  fingers.  This  sounds  incredible,  but  so  quickly  are 
the  movements  performed  that  burned  fingers  rarely 
result. 

In  Fig.  11  a  dop  may  be  seen  lying  on  the  bench  at 
A,  and  three  others  at  B,  C  and  D  respectively;  the 
two  latter  resting  in  the  tops  of  the  gas  burners  E, 
where  the  lead  is  heated.  The  lead  is  not  allowed  to 
reach  the  actual  melting  point  but  is  brought  so  close 
to  it  that  it  becomes  plastic,  at  which  stage  it  is  worked 
roughly  into  the  shape  of  a  cone  by  means  of  any  small 
piece  of  wood  or  metal  that  may  be  handy. 

The  stone  to  be  mounted  is  now  placed  upon  the  apex 
of  the  cone  and  pressed  a  little  way  into  the  soft  lead; 
after  which  the  dop  is  lifted  from  the  burner— with 
tongs^ — and  placed  in  the  inner  cavity  of  a  sort  of  double 
cup,  made  of  wood.    The  dop  at  B  is  shown  in  the  cup. 

The  outer  rim  of  this  double  cup  is  separated  from 
the  inner  one  by  a  distance  of  an  inch  or  more,  and 
the  diamond  worker,  holding  the  cup  in  his  left  hand, 
passes  the  bare  fingers  of  his  right  hand  over  and  around 
the  cone  of  hot  lead  and  back  across  the  outer  edge  of 

'^O'^ 

FIG.  12. TONG  AND  DOP  WITH  DIAMOND  SET 
FOR  POLISHING 

READY 

FIG.  13.     A  MACHINE  FOR  SAWING  DIAMONDS 

the  cup  with  a  movement  so  deftly  and  quickly  per- 
formed that  he  scarcely  seems  to  touch  it;  yet  the 

lead  is  gradually  but  surely  worked  around  the  stone 
until  the  latter  is  almost  completely  enclosed,  leaving 
exposed  only  that  part  which  is  to  be  polished.  The 
office  of  the  outer  edge  of  the  cup  and  the  reason  for 
drawing  the  fingers  across  it  at  each  pass  is  to  wipe 
off  particles  of  lead  that  might  otherwise  cling  to  the 
fingers  and  burn  them. 
When  the  lead  has  cooled  sufficiently,  the  wire  stem 

of  the  dop  is  clamped  in  the  wooden  tong,  as  at  A  in 

Fig.  12,  and  so  placed  upon  the  tong-plate  B  that  the 
exposed  face  of  the  stone  bears  upon  the  lap,  where 
it  is  allowed  to  remain — being  moved  about  from  time 
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to  tioie  to  forestall  an>'  tendency,  to  wear  grooves  In 
the  laiv— until  that  face  is  reduced  to  the  desired 
condition. 

The  diamond  ma.v  be  so  set  in  the  dop  that  the  oper- 
ator can  by  a  push  with  his  thumb  bend  the  wire  stem 

to  brins  another  surface  in  contact  with  the  lap,  but 
this  is  possible  only  to  a  limited  extent  in  tool  work, 
tbooffh  in  polishing  gems  an  expert  worker  will  so 
cakalate  the  setting  that  all  of  the  many  facets  of  a 
brilliant  may  be  polished  without  resettinK  the  stone. 
In  making  tools,  the  surfaces  to  be  ground  are  usually 
at  right  angles  and  resetting  is  necessary. 

The  diamond  worker  may  have  as  many  as  six  stones 
upon  his  lap  at  one  time,  and  though  each  may  take  a 
long  time  to  finish,  he  is  kept 
busy  in  resetting  and  chang- 

ing them  about  to  avoid 
roughing  the  surface  of 
the  lap. 

In  a  previous  section  of 
this  article  a  description  was 
given  of  the  method  of  split- 

ting a  diamond  along  the 
HiMB  of  cleavage  to  obtain 
pieces  of  suitable  shape  to 
make  the  required  tools. 
Though  it  may  require  hours 
of  study  to  determine  where 
to  split  it,  the  actual  oper- 

ation of  cleaving  a  diamond  is  a  matter  of  minutes,  and 
if  the  required  shape  can  be  approximated  in  this  way 
a  great  saving  of  time  is  effected  thereby. 

Sometimes,  however,  it  is  necessary  to  cut  a  diamond 
in  a  direction  that  does  not  coincide  with  any  line  of 
cleavage;  in  which  case  the  stone  may  be  sawed  apart. 

The  little  machine  shown  in  Fig.  13  is  a  diamond  "saw." 
The  blade  is  a  thin  disk  of  phosphor  bronze  and  the 
actual  cutting  medium  is  always  diamond  dust. 

An  overhanging  arm,  made  of  aluminum  for  the  sake 
of  lightness,  is  provided  with  a  clamp  at  one  end  to  hold 
the  diamond  to  be  cut,  and  is  adjustable  in  all  direc- 

tions so  that  the  diamond  may  be  presented  to  the  saw 
at  any  desired  angle  without  loosening  the  clamps.  The 
arm  swings  freely  in  a  vertical  plane  upon  pivot  bearings 
and  is  provided  with  a  stop  screw  near  the  center  to 
limit  the  downward  movement  so  that  a  stone  may  not 
be  cut  entirely  apart  during  the  absence  of  the  oper- 

ator.   The  feed  is  entirely  by  gravity. 
Once  set.  the  little  machine  will  saw  quietly  away  for 

hours  or  days,  if  necessary.  Sometimes  it  is  without 
attention,  picking  up  diamond  dust  from  the  stone  it 
is  sawing  and  thus  automatically  recharging  itself.  The 
operator  visits  it  occasionally  to  see  that  it  is  working 
properly  and  to  add  more  oil  as  the  blade  gets  dry. 

The  bronze  blades  vary  from  3  to  5  in.  in  diameter 
and  from  three  to  ten  thousandths  of  an  inch  in  thick- 

ness. The  thicker  blade  is  usually  used  to  start  a  cut, 
and  after  it  has  gone  deep  enough  so  that  the  sides  of 
the  kerf  will  support  it,  the  thin  blade  is  substituted  so 
that  no  more  of  the  bulk  of  the  diamond  than  is  abso- 
lately  necessary  may  be  wasted.  Small  ring-shaped 
weights  of  lead  may  be  placed  upon  the  arm  to  speed 
up  the  cutting  if  a  large  stone  is  being  sawed,  while 
on  small  stones  the  weight  of  the  arm  and  clamp  is  more 
than  sufficient.  A  one  carat  stone  (roughly  about  ft  in. 
through)  will,  if  it  is  free  cutting,  be  sawed  apart  in 
from  three  to  Ave  hours. 

Poughkeepsie's  Relief  Work 
By  H.  A.  SCHATZ 

I'resldent,  the  Federal  Boartngs  Co. 

It  has  given  me  a  great  deal  of  personal  pleasure  in 
reading  on  page  939,  Vol.  55,  of  American  Machinist, 
a  very  fine  editorial  that  you  have  devoted  to  the  Cham- 

ber of  Commerce  of  Poughkeepsie  and  its  activities  in 
connection  with  unemployment  relief. 

It  may  interest  you  to  know  that  forty-eight  hours 
after  we  received  a  telegram  from  Col.  Arthur  Woods 
and  another  from  Joseph  H.  Defrees,  president  of  the 
Chamber  of  Commerce  of  the  United  States,  requesting 
the  co-operation  of  Chambers  of  Commerce  in  the  unem- 

ployment situation,  we  had  our  plan  worked  out  and  a 
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copy  of  it  on  the  way  to  Washington,  to  both  Mr. 

Hoover's  office  and  the  U.  S.  Chamber  of  Commerce ;  and 
seventy-two  hours  after  we  had  received  the  telegrams, 
we  were  operating  the  plan  in  Poughkeepsie,  and  it  is 
working  continuously  and  successfully. 

We  have  co-ordinated  all  of  the  charities  in  the  city 
and  clear  them  through  the  secretary  of  the  Chamber 
of  Commerce,  thereby  avoiding  all  duplication,  and  this 
even  includes  the  City  Home,  which  is  municipal.  Our 
scheme  of  organization  is  shown  in  the  diagram. 

The  steering  committee  is  intended  to  be  the  general 
guidance  committee  of  the  board.  It  receives  the  reports 
of  the  manager  and  acts  as  a  directing  committee  for 
the  solution  of  the  entire  situation. 

The  manager  of  the  board,  who  is  secretary  of  the 
Chamber  of  Commerce,  is  the  executive  head  of  th^ 
board  responsible  to  the  steering  committee.  His  duties 
are  to  receive  the  reports  on  unemployment,  the  listing 
of  jobs  and  general  employment  conditions  from  the 
employment  committee;  to  recommend  loans  to  the 
finance  committee  and  to  recommend  relief  to  the  relief 
committee.  All  applications  for  employment,  loans  or 
relief  are  made  to  the  manager  individually  making  one 
head  in  the  city  for  all  classes  of  relief. 

The  manager  classes  relief  cases  aa  A,  B  and  C;  A 
being  the  most  destitute  for  which  emergency  relief  is 
required;  B  being  cases  where  employment  is  essential 
and  some  relief  aid  needed ;  C  being  cases  where  unem- 

ployment will  bring  distress  in  the  near  future;  the  A 
cases  being  given  the  preference  on  all  openings. 
The  organization  of  the  employment  committee 

includes  the  secretary  of  the  Manufacturers'  Associa- 
tion, whose  duty  it  is  to  devise  means  for  the  creation  of 

new  jobfe,  the  proposed  rotation  of  labor  and  other 

methods  ̂ r  making  employment  in  industry  after  con- 
sultation With  the  directors  of  the  Manufacturers' 

Associationj  the  superintendent  of  the  board  of  public 
works,  whose  duty  it  is  to  know  of  all  openings  on 
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public  work  in  the  city;  to  consult,  suggest  and  try 
to  put  through  the  promotion  of  additional  public  work 
with  the  Board  of  Public  Works  of  the  city  for  the 
creation  of  more  employment;  the  county  agent  of  the 
Farm  Bureau  for  the  listing  and  securing  of  openings 
on  farms;  for  the  securing  of  seasonable  occupation 
for  part-time  employment;  the  employment  officer  of 

the  American  Legion,  for  the  general  assistance  in  se- 
curing of  odd  jobs,  day  work,  etc.,  not  covered  by  the 

three  above-mentioned  members  of  the  committee. 
It  is  the  duty  of  the  employment  committee  to  secure 

openings  for  employment;  list  the  same  with  the  man- 
ager of  the  emergency  relief  board;  devise  means  for 

the  creation  of  jobs ;  report  to  the  manager  the  increase 
or  decrease  of  employment  by  a  careful  survey  weekly. 

The  members  of  the  finance  committee  are  the  chair- 
man of  the  finance  committee  of  the  Common  Council 

of  the  city,  representing  the  city  funds  for  relief,  chari- 
table and  employment  work;  the  treasurer  of  the 

Chamber  of  Commerce,  for  the  securing  of  funds  from 
the  mercantile,  financial  and  manufacturing  interests; 
the  treasurer  of  the  associated  charities,  for  the  repre- 

sentation of  private  interests  and  associated  charities. 
It  is  the  duty  of  the  finance  committee  to  supply  funds 

necessary  for  the  general  operating  expenses  of  the 
board.  Practically  no  overhead  is  to  be  paid  due  to 
the  fact  of  using  existing  agencies;  to  establish  a  fund 
by  the  securing  of  a  joint  guarantee  signed  by  fifty 
business  men,  establishing  a  credit  on  a  note  for  $5,000, 
the  liability  to  each  signer  to  the  guaranty  not  exceed- 

ing $100. 
A  plan  has  been  devised  whereby  a  credit  of  $5,000 

has  been  established  in  the  bank  by  the  finance  com- 
mittee, secured  by  a  guarantee  as  mentioned  above. 

Loans  are  made  by  this  committee  upon  the  recommen- 
dation of  the  manager  of  the  board  after  a  careful 

investigation,  loans  being  classed  as  moral  loans,  the 

individual  borrower's  note  being  accepted. 
Loans  are  classed  as  follows: 

(a)  To  individuals  who  are  essential  bread-winners, 
loans  are  made  in  amounts  not  to  exceed  $100  after  a 

careful  examination  and  investigation  of  the  man's 
character. 

(b)  To  the  single  unemployed  man  whose  references 
are  satisfactory,  loans  are  made  in  amounts  not  to 
exceed  $50. 

(c)  To  applicants  who  might  be  classed  as  doubtful, 
loans  are  made  in  amounts  not  to  exceed  $25. 

Notes  are  issued  for  a  period  of  ninety  days  with  the 
privilege  of  renewal  if  a  substantial  payment  has  been 
made  and  the  circumstances  warrant  it.  A  small 
amount  of  interest  is  charged  to  remove  any  idea  of 
charity  which  might  enter  therein  and  to  cover  any  loss 
which  might  accrue  from  failure  to  pay  on  any  indi- 

vidual note. 

The  relief  committee  is  composed  of  the  active,  execu- 
tive heads  of  all  charitable  relief  organizations  of  the 

city,  representing  all  denominations,  as  well  as  the 
charity  department  of  the  city. 

Applications  for  the  relief  of  destitute  cases,  such 
as  medical  aid,  fuel,  food  and  clothing,  are  made  by 
this  committee  after  a  careful  investigation  by  the 
social  workers  upon  the  recommendation  of  the  manager 
of  the  board.  A  complete  file  of  all  charitable  cases  in 
the  city  is  kept  in  the  office  of  the  board  manager. 

A  daily  report  is  made  to  the  manager's  office  known 
as  a  confidential  exchange,  giving  the  name  of  the 
applicant,  address  and  other  particulars,  as  well  as  the 
relief  given,  which  report  is  entered  upon  the  indi- 

vidual card  made  out  for  each  applicant,  this  file  being 
the  clearing  house  for  the  charity  cases  of  the  city. 
It  prevents  duplication  of  relief  and  investigation. 
Forms  used  for  the  promotion  of  this  plan  and  other  informa- 

tion will  be  gladly  supplied  upon  request  by  the  Chamber  of 
Commerce  of  Poughkeepsle,  N.  Y. 

Grain  vs.  Flesh  Side  for  Leather  Belts 
From  the  time  when  leather  belts  were  first  used  for 

power  transmission  until  the  present,  men  have  argued 
the  question  of  whether  a  leather  belt  should  be  run 
with  the  grain  or  flesh  side  next  to  the  pulley,  without 
having  any  definite  facts  upon  which  to  base  their 
opinions  or  any  more  really  concrete  evidence  than  that 
of  individual  observation. 

During  the  latter  part  of  the  past  summer,  tests  of 
the  capacity  of  the  grain  and  flesh  sides  of  leather 
belts  were  begun  by  the  Leather  Belting  Exchange  in 
its  Research  Laboratory  at  Cornell  University.  Cover- 

ing a  period  of  more  than  two  months  continuous  tests 
were  run  on  the  testing  apparatus  belonging  to  the 
Leather  Belting  Exchange,  which  is  being  operated 
under  the  supervision  of  Cornell  University,  using  five 
4-in.  single  belts,  30  ft.  long,  of  different  manufacture. 
Every  effort  was  made  throughout  the  tests  to  stand- 

ardize conditions  and  to  reduce  the  probable  error  to 
a  minimum,  and  this  unquestionably  was  accomplished. 
All  five  belts  were  run  long  enough  previous  to  the 

experiments  to  have  been  thoroughly  "run-in,"  and 
had  reached  a  condition  of  constant  capacity. 

The  method  of  procedure  was  to  take  horsepower 
readings  from  the  belts,  first  when  running  on  the  grain 
sides,  and  then  when  running  on  the  flesh,  the  power 
being  gradually  increased  until  about  4  per  cent  slip 
had  been  reached. 

To  review  the  details  of  each  individual  test  would 
require  more  space  than  is  here  available.  Suffice  it  to 
say  that  a  summary  of  all  of  the  results  is  clearly  in 
favor  of  the  grain  side  from  the  standpoint  of  power 
transmission.  In  fact,  it  may  be  concluded  from  it 
that  under  reasonable  shop  tension,  the  flesh  side  will 
average  ony  50  to  60  per  cent  as  much  horsepower  as 
the  grain  side.  At  higher  tensions  the  flesh  side  will 
do  better,  averaging  from  50  to  100  per  cent  as  much 

power  as  the  grain,  depending  upon  the  belt,  the  ten- 
sion and  the  conditions  of  service. 

In  short,  the  evidence  produced  from  the  mass  of 
data  obtained  leaves  no  reasonable  doubt  but  that  there 
are  distinct  advantages  in  power  transmission  to  be  had 
from  running  leather  belts  on  the  grain  side. 
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Changes  in  the  Machinery  Trade  of  China 
Data  Collected  from  Chinese  Sources — Increase  in  Volume  of  General  Machinery  Business 

Done  by  America — Specific  Figures  on  Textile  Machinery  and  Machine  Tools 
By  W.  H.  RASTALL 

Cht«f.  Industrial  Machinery  Division.  Department  of  Commerce 

THE  PROGRESS  made  by  American  machinery 
manufacturers  in  developinR  export  business  and 
the  superior  position  of  American  engineering 

equipment  in  the  markets  of  the  world  is  shown  very 
plainly  by  the  experience  of  China  since  1911,  as  is  illus- 

FIQ.   1.     PER  CENT  OF  TOTAL  VALUE  OF  IMPORTS  OF  IN- 
DrSTRlAL,  MACHINERY  INTO  CHINA.  ORIGINATING 

IN  COUNTRIES  I.NDICATED,  1911  TO  1920 

All  machinery.  exc«pt  agricultural,  embrolderinfr,  linlttinK  and 
•ewinc  machin«>ry. 

trated  very  forcibly  by  the  charts  published  herewith. 
It  should  be  noted  that  this  data  is  from  Chinese,  not 
American  sources,  being  developed  from  the  returns 
of  the  Chinese  Maritime  Customs. 

Conditions  in  China  have  differed  radically  from 
those  in  the  other  markets  of  the  world  because  busi- 

ness there  has  been  influenced  very  strongly  by  poli- 
tical forces,  as  has  been  called  to  public  notice  in 

connection  with  the  Armament  Conference.  It  has 
been  customary  to  specify  in  loan  agreements  that 
the  machinery  required  shall  be  purchased  in  the 
country  furnishing  the  money  with  the  result  that  the 
United  States  supplied  China  only  about  30  per  cent 
of  the  machinery  she  imported  in  1918,  as  compared 

1919        19» 

FIO.    t.      PtH    <  h..^  I     ..K    TOTAL    VALUE    OF    IMPORTS    OF 

TEXTILE  MACHINERY  I.N'TO  CHINA,  ORIGINATING 
IX  COUNTRIES  INDICATED.  1911  TO  1920 

with  80  per  cent  supplied  in  the  same  year  to  Japan, 
which  is  and  has  long  been  an  openly  competitive 
market.  Consequently  it  should  be  recognized  that 
the  progress  indicated  below  has  been  made  in  spite 
of  the  difficulties  encountered  by  those  who  sell  ma- 

chinery in  China  without  financial  assistance. 
The  customs  authorities  in  China  always  credit 

consignments  to  the  last  port  of  shipment,  so  that 
machinery  built  in  the  United  States  and  shipped  to 
China  via  Vancouver  would  be  credited  as  from 
Canada.  In  recent  years  very  important  amounts  of 
machinery  have  been  shipped  in  that  way  and  for 
this  reason  the  charts  show  the  total  of  the  shipments 
from  the  United  States  and  Canada,  as  it  is  felt  that 
practically  all  of  the  machinery  leaving  Canada  origi- 

nated south  of  the  boundary.  Similarly  it  should  be 

remembered  that  the  shipments  from  "other  coun- 
tries" includes  not  only  machinery  from  Germany,  but 

important  shipments  from  Holland,  Belgium,  Sweden 
and  other  sources,  although  in  the  period  prior  to 
1914  Germany  was  the  most  important  of  these  sources 
of  supply.  The  progress  made  has  been  shown  as  a 
percentage  in  order  to  demonstrate  clearly  the  com- 

parative position  of  American  exports  in  the  China 
machinery  trade,  but  this  is  a  rather  inadequate  ex- 

pression of  the  true  situation  as  there  has  also  been  a 
most  astonishing  increase  in  the  volume  of  this  busi- 
TABLE  I.     VALUE  IN  HAEKWAN  TAELd  OK  MACHINERY  IMPORT 

INTO  CHINA 

(Excludins  acrieultural,  embroidering,  Icnitting  and  sewing  maoliinery) 

Year 
1911.. 
1912.. 
1913.. 

1914.. 
1915.. 
1916. 
1917.. 
1918.. 

1919.. 

1920.. 

U.  8.  A.  and 
Canada 382,054 

179.803 
673.227 
681,170 659,722 

1,078,530 1,411,141 
2,390,332 
6.407,727 

12,181,382 

United 
Kingdom 

2,330,209 

1,762,916 
3.241,590 
3,749,149 

1,994,518 

2,350.903 1,648,869 
1,313,604 

2,073,968 
5,229.026 

Japan 
465,122 
388,475 548,522 

852,934 

851,185 

1,991,031 
2.419.813 
3,569,909 

3,604,905 3,727,604 

Total  from 
AU  Sources 

6,561,020 

4,704,485 

7,137.0481 

8,157,270] 

4,485,867* 6.131.258] 

5,982,71 5« 

7,860,2901 

14,328,249| 

22,536,254j 

ness,  making  it  worth  while  to  submit  the  accompanying 
figures  showing  the  value  of  the  shipments  of  the 
leading  countries.  These  values  are  given  in  haekwan 
taels,  the  exchange  value  of  which  fluctuates  very 
seriously,  being  worth  about  65  cents  in  1911,  $1.03  in 
1917,  etc. 

Increase  in  Exports  Since  1911 

From  Table  I  it  is  evident  that  American  machinery 
exports  to  China  have  increased  3,100  per  cent  since 
1911.  From  Fig.  1  it  is  seen  that  the  American  share 
of  the  business  of  China  has  increased  from  6.8  per 
cent,  the  lowest  of  the  countries  here  mentioned,  in 

1911  to  54.1  per  cent  or  more  than  all  others  com- 
bined in  1920. 

Even  this  statement  does  not  adequately  describe 

the  situation  because  American  machinery  trans- 
shipped in  Japan,  especially  for  points  in  North  China 

and  Manchuria,  is  credited  to  Japan  in  the  above  re- 
turns. Unfortunately,  it  is  not  possible  to  submit 

figures  to  show  the  volume  of  this  trans-shipment 
business,  but  there  is  reason  to  believe  it  is  very  large 
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and  during  the  war  was  strongly  influenced  by  the 
demand  in  Siberia  for  war  equipment. 

The  above  refers  to  the  experience  covering  all 
classes  of  machinery.  If  one  wishes  to  be  more 
specific,  it  is  possible  to  submit  corresponding  charts 
regarding  particular  classes  of  machinery  and  in  Fig. 
2  is  a  corresponding  record  of  Chinese  imports  of  tex- 

tile machinery.  In  this  diagram  the  line  representing 
Japan  is  also  deceptive,  as  a  considerable  amount  of 
the  textile  machinery  exported  from  Japan  is  of  a  type 
employed  in  cottage  industries  as  distinguished  from 
the    factory    machinery    shipped    from    Europe    and 

TABLE  11.     VALUE  OF  HAEKWAN  TAELS  OF  TEXTILE  MACHINERY 
IMPORTS  INTO  CHINA 

Year 
1911. 
1912.. 
1913.. 
1914.. 
1915.. 
1916.. 
1917., 
1918. 
1919., 
1920., 

U.  S.  A.  and United Total  from 

Canada Kingdom 
Japan 

All  Countries 

7,161 241,234 60,159 
331,582 

9,885 307,283 50,229 
458,616 

2,615 
672,150 112,500 839,724 

2,530 1,540,100 187,661 
2,038,460 

15,446 1,076,229 253,490 1,419,511 
115,431 1,257,961 531,437 1,934,141 
218,928 669,649 302,607 1,235,800 
379,867 669,402 642,948 1,714,994 

1,944,350 813,254 897,760 3,767,406 
3,897,204 1,925,696 1,071,201 6,927,728 

America.  For  Americans  the  interesting  part  of  the 
diagram  is  the  comparison  between  the  experience  of 
the  United  States  and  the  United  Kingdom  in  this 
trade.  The  superiority  of  American  engineering  as 
represented  by  cotton  mill  design  and  cotton  mill 
equipment  has  been  clearly  recognized  in  China  as 
also  certain  other  countries,  and  it  is  anticipated  that 

European  designs  will  soon  incorporate  certain  Ameri- 
100 
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FIG.  3.     PER  CENT  OF  TOTAL,  VALUE  OF  IMPORTS  OF 
MACHINE    TOOLS    INTO    CHINA,    ORIGINATING 

IN  COUNTRIES  INDICATED,  1911  TO  1920 

can  features.     The  values  involved  in  this  trade  are 
shown  in  Table  II. 

It  is  thus  very  clear  that  the  textile  industry  in 
China  is  growing  very  rapidly  and  the  American  in- 

terest in  the  trade  is  making  even  more  rapid  progress. 

TABLE  III. VALUE  IN  HAEKWAN  TAELS 
IMPORTS  INTO  CHINA 

OF  MACI IINE  TOOL 

Year 
U.  S.  A.  and           United 

Canada             Kingdom Japan 

Total  from 
All  Countries 

I9I1   
1912   
1913   
1914   

615                 9,699 
133                 5,726 

3,773                12,112 
11,001                24,040 
15,494                 9,052 
23,403                10,772 
40,983                  1,254 

145,547                 2,598 
197,859               50,477 
305,780              111,038 

1,067 4,112 10,234 
25,771 

42,094 
49,740 
160,475 
198,954 
221,996 
316,636 

27,726 
19,629 
51,288 
96,912 1915   

1916   
1917   
1918   

72.811 
97,778 

208,394 
349,108 

1919   •   499,853 
1920   

761,073 

Correspondingly,  Fig.  3  illustrates  the  experience  in 
connection  with  machine  tools.  This  class  of  machin- 

ery is  of  a  type  that  is  strongly  influenced  by  the  loan 
and  concession  agreements  being  used  very  largely 

in  connection  with  railways,  mines,  arsenals,  dock- 
yards, etc.,  and  it  is  this  that  explains,  to  a  large 

extent,  the  situation  in  1911  and  1912.  Subsequent 
experience  is  largely  self-explanatory,  but  the  above 
remarks  regarding  the  trans-shipment  of  machinery 
from  Japan  should  be  remembered.  It  is  true  that 
Japan  is  trying  to  develop  a  machinery  building  in- 

dustry and  has  paid  especial  attention  to  the  produc- 
tion of  machine  tools,  having  more  than  twenty-six 

shops  engaged  in  this  business  in  1918.  It  should 
also  be  remembered  that  Fig.  3  is  plotted  in  per- 

centages so  that  the  high  value  shown  on  the  Japan 
curve  for  1917  is  very  deceptive.  In  that  year 
European  and  American  manufacturers  shipped  very 
little  of  this  class  of  machinery  because  of  the  war 
embargoes.  The  volume  of  this  machine  tool  business 
is  shown  in  Table  III. 

Eight  Reasons  for  Buying  Now 
Future  profits  of  producers,  wholesalers,  and  retailers 

depend  as  much  upon  taking  advantage  of  the  well- 
liquidated  condition  of  the  materials  markets  now  as 
they  did  upon  sensing  the  dangers  of  the  inflated  price 
position  eighteen  months  or  so  ago.  Paul  Clay,  well- 
known  economist,  writing  in  Forbes  Magazine  (N.  Y.) , 
enumerates  the  following  eight  reasons  why  the  manu- 

facturer and  merchant  should  buy  materials  and  sup- 

plies now: 
(1)  Labor  Efficiency — Profits  during  the  coming 

year  will  be  much  increased  by  the  extra  high  efficiency 
of  labor  which  invariably  results  from  general  unem- 

ployment. 
(2)  Interest  Costs — Time  money  and  commercial 

paper  have  come  down  from  the  1919  maximum  of  9i 
per  cent  to  a  minimum  of  about  51  per  cent,  which 
reduces  the  interest  cost  of  carrying  materials  and 
supplies  bought  in  advance  of  requirements. 

(3)  Fixed  Charges — The  typical  manufacturing  con- 
cern when  operating  at  40  to  60  per  cent  of  capacity  has 

to  pay  most  of  its  fixed  charges  and  often  some  wages 
and  salaries  out  of  surplus.  To  increase  output  from  50 
or  60  per  cent  to  70  or  80  per  cent  adds  but  little  to 
operating  expenses. 

(4)  Cheapness  of  Materials — In  very  many  instances 
raw  materials  are  selling  so  low  as  to  be  out  of  line  with 
finished  products,  and,  therefore,  quite  attractive. 

(5)  Statistical  Positions — The  statistical  position  of 
one  material  after  another  is  becoming  bullish ;  the  ratio 
of  supply  to  consumption  is  becoming  such  as  to  indicate 
higher  prices. 

(6)  Visible  Supplies — Large  visible  supplies  of 
metals,  minerals,  textiles,  and  foodstuffs  should  be  taken 
to  indicate,  not  that  raw  material  prices  are  going  to 
continue  declining,  but  rather  that  supplies  of  finished 
goods  have  been  drawn  so  low  as  to  insure  a  buying 
movement  in  raw  materials. 

(7)  Material  Prices — No  one  disputes  the  law  of 
supply  and  demand ;  but  the  point  now  is  that  almost 
every  leading  raw  material  has  already  passed  through 
its  period  of  forced  liquidation,  with  the  result  that 
prices,  instead  of  being  weak,  are  beginning  to  grow strong. 

(8)  Unemployment  —  General  unemployment  has 
been  discounted.  Moreover,  re-employment  has  already 
begun  in  both  Europe  and  America,  and  as  labor  gets 
back  to  work  total  consumption  of  goods  and  products 
must  necessarily  increase. 
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Device  for  Roughing  Miter  Gears 
on  a  Milling  Machine 
By  Beknard  Gottschalk 

Having  occasion  to  cut  several  hundred  miter  gears 
of  li  pitch.  19  teeth,  3i  in.  face,  we  rigged  up  an 
Ingersoll  milling  machine  with  the  device  shown  in  the 
sketch.  Fig.  1.  to  make  the  stocking  cut  and  thus  save 
the  time  of  the  gear  cutters. 

The  angular  face  of  a  45-deg.  angle  plate  was  bored 
to  receive  two  disks,  the  hubs  of  which  fitted  the  bore 
of  the  gear  blanks.  The  opposite  hub  of  each  disk 
extended  through  the  thickne.ss  of  the  angle  plate  and 

na.  L OUTUNE  OF  SET-UP  FOR  STOCKI.NG   MITER 
GE.\RS   IN   A   MILL.ING    MACHINE 

was  grooved  to  take  a  forked  piece  that  held  the  disk 
down  to  its  seat,  but  did  not  prevent  it  from  turning. 

Angular  notches  in  the  peripheries  of  the  disks  pro- 

nu.   Z.     8HOWINO  THE  RIO  AT  WORK 

vided  the  index  plates,  and  a  rectangular  block  held  to 
the  angle  plate  by  a  capscrew  was  so  placed  that  a 
corner  coincided  with  a  notch  on  each  disk  at  each 
indexing  position;  thus  locating  and  clamping  both 
disks  with  one  movement. 

The  reproduced  photograph.  Fig.  2,  shows  the  gear 
blanks  in  position  with  the  cut  well  started.  The  in- 

dexing was,  as  a  matter  of  course,  done  by  hand. 

Bushing  a  Blind  Locating  Hole 
By  John  A.  Yungwirth 

On  page  978,  Vol.  55,  of  American  Machinist, 
Charles  Reimchissel  tells  us  how  to  prepare  a  blind  hole 
so  that  a  bushing,  once  forced  into  it.  may  easily  be 
removed. 

The  way  he  describes  is,  no  doubt,  an  excellent  one, 
provided  the  man  who  put  in  the  bushing  did  it  that 
way.  But  how  about  the  many  bushed  holes  in  the 

preparation  of  which  the  toolmaker's  only  concern  was 
to  get  the  bushing  in — let  him  worry  who  had  to  take it  out. 

Such  bushings  may  be  removed  as  easily  and  as 
quickly  as  by  the  method  described  by  Mr.  Reimchissel, 
without  the  necessity  for  any  prearrangement  whatever. 
All  the  tools  necessary  are  a  plunger,  rod  or  pin,  nicely 
fitted  to  the  bushing,  and  some  oil. 

Fill  the  bushing  about  half  full  of  oil  (any  kind  of 

oil)  and  set  in  the  plunger  until  it  rests  upon  the  sur- 
face of  the  oil.  Now  take  a  hammer  and  hit  the  top  of 

the  plunger  a  smart  blow.  The  effect  of  the  blow  will 
be  transmitted  by  the  oil  to  the  under  side  of  the  bush- 

ing and  the  latter  will  rise  out  of  the  hole  as  promptly 
as  if  the  blow  had  been  delivered  directly  by  the  hammer 
upon  its  under  surface. 

There  is  but  one  precaution;  the  plunger  mu.st  be  a 
close  fit  for  the  bushing,  practically  oil  tight,  or  you  will 
get  a  shower  of  oil  instead  of  the  bushing. 

Collet  Stop  for  Short  Work 
By  Elam  Whitney 

On  page  935,  Vol.  55,  of  American  Machinist,  Gene 
Phelps  describes  a  very  good  locating  stop  for  use  with 
the  collet  of  a  hand  screw  machine  or  turret  lathe,  for 
work  not  made  from  bar  stock.  The  writer  would 
suggest  an  improvement  which  he  has  tried  and  found 
satisfactory. 

Instead  of  locating  the  threaded  bushing  or  stop 
holder,  between  the  collet  and  the  closing  tube,  it  is 
made  a  light  press  f^t  in  the  rear  end  of  the  collet.  All 
collets  used  for  chucking  are  provided  with  these  bush- 

ings, which  should  all  have  the  same  size  of  thread.  The 
collet  and  stop  are  thus  self-contained  and  may  easily  be 
removed  for  adju.stment  and  cleaning. 
When  practicable  to  do  so  it  is  advantageous  to  make 

the  stop  hollow  to  allow  for  an  ejecting  rod  which  is 
operated  by  the  regular  wire  feeding  mechanism  of  the 
machine. 
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147 Progressive  Operation  Tools 
By  William  Clancy 

Thousands  of  the  little  pieces,  shown  at  A  in  the 
illustration,  are  used  on  the  spinning  frames  in  textile 
mills,  and  the  job  of  maintenance  assumes  a  magnitude 
all  out  of  proportion  to  the  size  of  the  piece  unless  some 
way  is  devised  to  make  them  at  very  small  cost. 

In  our  shop  the  tools  shown  at  B  were  worked  out  to 
blank,  pierce  and  partly  form  them  in  successive  steps. 
The  material  is  half  hard  brass  0.017  in.  in  thickness 
and  the  stock  is  fed  from  a  roll  to  a  small  bench  press 
that  cuts  them  out  very  rapidly.  Up  to  the  present 
time  a  second  operation  is  required  to  put  in  the  final 
bend  and  complete  the  piece,  and  this  is  a  hand  feed 
proposition ;  the  tools  being  shown  at  C. 

As  may  be  seen  in  the  strip  of  metal  at  D  the  first 
stroke  of  the  press  cuts  out  the  contour  part  way  round 
to  blank,  leaving  the  flat  end  still  attached  to  the  stock 
like  the  tongue  of  a  reed.  The  second  and  third  strokes 
draw  up  the  bowl-like  depression,  the  fourth  stroke 
pierces  the  small  round  hole  at  the  bottom  of  the  bowl 
and  the  oblong  slot  in  the  flat  end  at  the  same  time. 

commonly  used,  accurately  located  with  reference  to  the 
center-line  and  the  plate  should  be  hardened. 

If  many  pieces  are  to  be  drilled,  a  hole  may  be  drilled 

i'KOGKK.-iSlVE    FOK.\U.\G    AXU    B[>A.\KIXi  1    DIE 

while  the  fifth  stroke  severs  the  partly  finished  piece 
and  pushes  it  through  the  die.  Thus,  after  the  press 
has  made  five  revolutions  each  step  of  the  die  is  full 
and  a  semi-finished  piece  as  at  E  is  produced  at  each 
succeeding  stroke. 

The  final  bend  is  a  double  right-angle  and  no  attempt 
has  yet  been  made  to  incorporate  it  in  the  progressive 
tools,  but  the  writer  is  of  the  opinion  that  it  is  quite 
feasible  to  do  so  and  means  to  have  a  try  at  it  some  day. 

An  Adjustable  Jig  for  Drilling  Round  Stock 
By  H.  H.  Parker 

The  sketch  shows  a  method  of  adapting  a  V-block  to 
drill  crossholes  in  round  stock. 

Side  plates  are  screwed  to  the  block,  as  indicated,  and 
the  upper  edge  of  each  plate  rabbetted  to  form  a  groove 
in  which  the  jig  plate  slides.  Setscrews  or  thumbscrews 
in  one  of  the  side  plates  provide  means  for  holding  the 
jig  plate  in  endwise  position. 

The  jig  plate  should  have  a  row  of  holes  of  the  sizes 

JIG  FOR  DRILLING  ROUND  STOCK 

lengthwise  of  the  block,  under  the  V,  and  a  rod  and  stop 
plate  inserted  as  shown. 

Redressing  a  Damaged  Thread 
By  John  Corey 

The  other  day  there  came  into  our  jobbing  shop  a 
shaft  too  long  for  any  of  our  lathes.  It  had  upon  one 
end  a  much  battered  8-pitch  thread  which  required redressing. 

As  re-threading  in  a  lathe  was  out  of  the  question, 
I  procured  an  8-pitch  inside  thread  chaser  of  the  kind 
that  was  commonly  used  in  the  earlier  days,  set  it  into 
one  of  a  pair  of  hardwood  blocks,  as  shown  in  the 
sketch,  and  bolted  the  device  together  upon  the  damaged 
thread. 

Clamping  the  shaft  in  the  central  slot  of  the  planer 

table  with  the  threaded  end  projecting,  the  "die"  was 
worked  back  and  forth  by  hand,  tightening  the  clamp- 

ing bolts  a  little  at  each  pass  until  a  clean,  smooth 
thread  was  produced. 

AN  IMPROVISED  THREADING  DIE 
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Milling  Machine  Dynamometer 
By  R.  Poliakoff 

On  page  929.  Vol.  55.  of  the  American  Machinist. 

a  "Thniat  and  Torque  Measurer"  was  shown  and  de- 
scribed as  used  by  John  Airey  and  Carl  J.  Oxford  in 

their  experiments  with  milling  cutters  and  milling 
operations. 

In  connection  vfith  same,  permit  me  to  say  that  prac- 
ticall)'  an  identical  apparatus  was  designed  and  built  by 
me  as  far  back  as  1913  and  described  in  the  technical 
press.  In  Fig.  1  the  apparatus  is  shown  mounted  on  a 
milling  machine,  and  the  principles  of  its  construction 
are  shown  in  Fig.  2. 

The  piece  to  be  milled  is  bolted  to  a  slide,  the  longi- 
tudinal movement  of  which  is  guided  by  grooves  in  the 

lever  A,  fulcrumed  on  points  of  screws  passing  through 
the  lugs  B,  secured  to  the  table  of  the  machine.  The 

slide  bears  against  the  point  A'  of  screw  L,  pressing 
the  hydraulic  support  connected  with  a  pressure  gage. 

setting  up  an  initial  pressure  in  one  of  the  vertical 
pressure  gages  and  thus  eliminating  the  other  one. 

The  same  drawback  pointed  out   by   Messrs.   Airey 
and  Oxford  in  their  device,  i.e.,  the  changeability  of  the 

no.  1.     THE  DTN'AMOMETTBR  ON  A  MIL.LINO  MACHINE! 

In  a  similar  way  the  lever  A  bears  on  the  point  N  of 
the  screw  O  which  transfers  the  pressure  to  the  support 
P  connected  with  another  pressure  gage. 

When  the  cutter  rotates  in  the  direction  indicated  by 
the  arrow,  the  force  exerted  by  the  teeth  resolves  into 
a  longitudinal  pressure  acting  parallel  to  the  table  and 
a  downward  pressure  acting  at  a  right  angle  to  the 
table.  These  respective  pressures  are  transmitted  to 
the  gages  and  can  therefore  accurately  be  determined. 

It  can  readily  be  seen  that  the  leverage  of  the  down- 
ward pressure  changes  as  the  table  moves,  in  relation 

to  the  fulcrum  about  which  the  lever  swings.  As  the 
feed  is  known,  however,  the  leverage  of  this  pressure 
can  be  determined  at  any  moment. 

The  downward  pressure  also  produces  a  frictional 
resistance  which  decreases  the  longitudinal  pressure  in- 

dicated by  the  gage  R.  But  by  determining  the  co- 
eflfeient  of  friction  between  the  two  sliding  surfaces 
in  the  usual  way  before  starting  the  test,  it  is  possible 
to  correct  the  reading  for  friction  and  thus  obtain  the 
true  value  of  the  longitudinal  pressure.  Comparing  this 
design  with  that  shown  on  page  929,  it  can  be  seen  that 
in  the  latter  the  pressure  gages  are  replaced  by  pipes 
and  mercury  columns.  From  a  practical  point  of  view, 
the  gages  are,  of  course,  more  preferable. 

As  to  the  third  piston  (or  hydraulic  support)  there 
iB  no  necessity  for  it  at  all.  Its  purpose  is  to  take  care 
of  changes  in  the  pressure  when  the  table  travels  from 
left  to  right.    The  same  object  can  be  accomplished  by 
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FIG.  2,     PRINCIPLES  OF  THB3  DYNAMOMETER 

leverage  of  the  vertical  pressure,  applies  as  I  have  shown 
to  mine.  In  order  to  avoid  this,  the  dynamometer  has 
to  be  built  so  that  the  reading  of  the  lower  gages  will 
not  be  dependent  upon  the  location  of  the  cutter  with 
respect  to  the  table.  This  object  has  been  accomplished 
by  a  later  instrument  of  my  design  shown  on  page  114, 
Vol.  55,  of  the  American  Machinist,  and  which  ia  now 
manufactured  by  the  Cincinnati  Milling  Machine  Co. 
Not  only  does  it  embody  the  feature  of  making  the  read- 

ings independent  of  the  location  of  the  cutter,  but  it 
eliminates  also  the  friction  element  inherent  to  the 
design  of  Messrs.  Airey  and  Oxford,  and  my  own,  as 
shown  here.  Besides,  it  is  an  entirely  practical  design 
which  can  be  applied  to  any  milling  machine  and  allows 
tests  with  both  slab  milling  cutters  and  cutters  with 
spirals;  in  other  words,  it  measures  the  forces  in  three, 
instead  of  two,  directions — longitudinal,  lateral  and  ver- 
tical. 

Using  a  Chaser  for  a  Threading  Tool 
By  Paul  Bedell 

Having  a  large  number  of  li-in.  diameter  brass  pieces 
to  be  threaded  16-pitch  and  no  time  to  wa.ste  for  special 
chasers,  we  adopted  the  expedient  herein  described  for 
threading  them.    The  result  was  that  the  pieces  were 

CHASER  IN  ARMSTRONG  HOLDER 

turned  out  almost  as  fast  as  could  have  been  done  with 
a  regular  die  head  and  with  as  perfect  threads. 

The  pieces  were  threaded  on  centers  in  a  lathe  and 
the  tool  u.sed  was  a  16-pitch  Hartness  chaser  with  the 
projection  A  ground  off,  as  shown  in  the  illustration, 
so  that  it  could  be  held  in  an  Armstrong  toolholder. 
One  pass  over  each  piece  was  sufficient. 
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Handy  Vise  Attachments 
By  G.  a.  Luers 

In  the  work  of  straightening  parts  that  are  bent  or 
buckled,  the  vise  attachments  shown  in  the  drawings 
are  of  exceptional  service  and  are  readily  made  up  of  odd 
parts  about  the  shop.  The  first  of  these,  Fig.  1,  is  made 
from  a  foot-and-a-half  length  of  I-beam.  This  is  clamped 
in  the  jaws  of  the  vise,  where  it  can  be  used  for  straight- 

ening out  steering  rods,  brake  rods,  connecting  rods  and 
other  similar  parts. 

Another  attachment,  Fig.  2,  is  made  from  an  axle  bent 
and  drilled  for  retaining  pins  as  shown.  This  is  also 
held  in  the  vise.  The  shaft  or  bar  used  should  be  14 
to  2  in.  in  diameter  and  about  15  in.  long.  This  tool 
serves  as  a  horn  for  straightening  tubular  parts,   as 

FIG. 2 

HAXDY    VISE    ATT.A.CHMBNTS 

manifolds,  exhaust  pipes,  mufflers,  etc. ;  also  for  riveting 
axle  housings  and  flanges,  and  can  be  used  where  the 
larger  and  shorter  anvil  horn  will  not  reach. 

Avoid  Danger  When  Drilling  in  the  Lathe 
By  H.  L.  Gibbs 

In  reference  to  the  article  by  G.  E.  Clifford  under  the 
above  title,  published  on  page  936,  Vol.  55,  of  AMERICAN 
Machinist,  I  would  like  to  say  that  the  carriage  should 

not  be  "kept  a  little  in  advance  of  the  toolholder,"  for 
the  reason  that  the  operator  does  not  know  just  when  the 
drill  is  going  to  break  through. 

If  he  will  place  a  tool  or  a  piece  of  tool  stock  in  the 
toolpost  in  such  a  manner  that  the  handle  of  the  drill 
holder  will  rest  on  top  of  it,  and  at  the  same  time  have 
the  toolpost  against  the  back  of  the  drill  holder,  the 
pressure  of  the  tail  spindle  will  push  the  carriage  ahead 
of  it  as  the  drill  advances,  and  the  resistance  of  the 

carriage  is  thus  always  interpo.sed  to  prevent  any  "dig- 
ging in"  of  the  drill. 

The  carriage  feed  must  of  course  be  in  neutral  posi- 
tion so  that  the  carriage  itself  will  be  free  to  advance 

with  the  feeding  movement  of  the  taUjpindle. 

Attachment  for  Milling  Automobile 
Front  Spring  Brackets 

By  R.  E.  D.  Delrue 
Am.sterdam,  Holland 

The  milling  attachment  described  and  illustrated  here- 
with is  used  for  milling  the  insides  of  the  bosses  of 

automobile  spring  brackets. 
The  device  which  was  attached  to  the  overarm  bracket 

of  the  milling  machine  has  a  frame  of  forged  mild  steel 
provided  with  three  recesses  for  carrying  the  gears. 
The  cover  A  is  screwed  on  the  frame  in  order  to  give 
the  gears  a  good  bearing  on  both  sides.  This  cover,  as 
well  as  the  frame,  has  oil  holes  in  order  to  lubricate  the 

bearings.  The  three  gears  are  of  the  best  grade  of 
chrome  nickel  steel,  the  driving  wheel  and  the  driven 
gears  being  hardened. 

The  lower  gear  has  trunnions  projecting  outside  the 
frame  and  cover  and  these  trunnions  are  provided  with 
left-  and  right-hand  threads,  on  which  the  milling  cut- 

ters B  and  C  are  screwed.  In  order  to  remove  the  cut- 
ters easily  copper  or  bronze  washers  D  are  inserted 

between  the  cutters  and  the  shoulders  of  the  trunnions 
of  the  driven  gear.  These  washers  are  also  used  as  a 
means  for  adjusting  the  mills  for  wear,  grinding,  etc., 
keeping  them  always  at  the  same  width. 

The  illustration  shows  the  way  in  which  the  fixture 
is  mounted  on  the  milling  machine.  The  heavy  lines 
give  the  fixture;  the  dotted  lines  represent  parts  of  the 
machine,  the  work  to  be  milled  and  the  milling  jig. 

As  can  be  seen,  the  fixture  goes  between  the  face  of 
the  column  and  the  outer  support.  The  outer  end  of  the 
arbor  enters  the  bushing  E  in  the  bracket  in  the  same 
way  as  when  being  used  in  milling  operations. 

The  front  spring  bracket  to  be  milled  is  seen  at  G 
and  is  held  in  a  fixture  which  can  be  used  for  either  left- 
or  right-hand  work.  The  work  is  fed  to  the  cutters  by 
raising  the  table,  using  the  elevating  screws. 

The  device  has  proved  to  be  very  helpful  but  care  must 
be  taken  to  oil  the  gears  well  and  to  have  them  made  out 

.SPECIAL  MILLING  ATTACHMENT 

of  the  best  grade  of  chrome  steel,  this  being  the  only 
material  that  will  stand  the  heavy  pressures  due  to  the 
milling. 

Notwithstanding  the  attachment  is  rather  small,  it 
is  very  stiff  and  rigid  and  chattering  is  practically 
eliminated. 

Using  an  Automobile  Fan  Bracket  and 
Pulley  as  an  Idler 
By  George  A.  Luers 

As  a  roller  guide  to  keep  a  grinding  machine  belt  from 
running  off  a  pulley,  a  local  shop  has  found  an  old  auto- 

mobile fan  pulley  and  bracket  of  advantage  as  a  cheap 
means  of  pi-evention.  The  blades  of  the  fan  were 
removed,  leaving  the  fan  pulley  in  place  on  the  bracket. 
This  pulley  is  set  against  the  edge  of  the  belt  on  the  side 
toward  which  it  tends  to  run  off.  As  the  belt  slipping 
off  is  common  occurrence  on  some  types  of  machines, 
regardless  of  how  well  aligned  the  pulley  may  be,  this 
remedy  is  worth  trying  to  correct  the  fault. 
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EDITORIALS 

Reducing  the  Cost  of  Handling  Freight 
THERE  is  no  doubt  that  high  freight  rates  are  play- 

ing tb«ir  part  in  delaying  return  of  business.  The 
railroad^  however,  are  protesting  against  a  decrease 
until  they  can  reduce  the  cost  of  operation  materially 
and.  in  common  with  many  other  kinds  of  management, 
seem  to  feel  that  they  should  start  by  cutting  wages. 

While  there  are  certainly  cases  where  wages  were 

incTMaed  beyond  a  reasonable  point  and  should  be  re- 
duced, we  must  not  forget  that  the  advance  did  not  take 

place  until  long  after  other  labor  was  receiving  large 
increases  in  pay,  and  that  one  reduction  has  already 
taken  place.  It  is  also  true  that  many  of  the  shop  rules 
make  economical  work  diflkult,  if  not  impossible.  Eco- 

nomic errors  of  this  kind  should  be  corrected,  not  in  any 

spirit  of  revenge  or  a  desire  to  "get  even,"  but  in  order 
to  help  put  business  on  a  sound  foundation. 

There  is,  however,  another  method  of  reducing  operat- 
ing costs  which  is  lost  sight  of  in  too  many  cases.  This 

is  by  the  use  of  modem  machine  equipment  in  the  rail- 
road shops,  and  there  are  few  shops  where  new  equip- 
ment is  not  needed. 

It  is  to  the  honor  of  the  designers  and  builders  of  some 
of  our  earlier  railroad  shop  machine  tools  that  so  many 
of  them  are  still  in  use.  But  it  might  have  been  better 
for  the  railroads  had  they  worn  out  long  ago.  For,  good 
as  they  were  and  are,  it  is  costing  far  more  to  get  out 
the  work  than  it  should.  And  this  is  particularly  true 
with  the  higher  wages  of  today. 

With  better  machine  equipment  locomotives  and  cars 
can  be  repaired  at  a  much  lower  cost.  Locomotives  can 
be  kept  in  commission  a  much  greater  percentage  of  the 
time  if  the  machine  equipment  enables  repairs  to  be 
made  promptly.  And  it  is  only  when  the  locomotive  is 
hauling  trains  that  it  is  earning  money  for  the  roads. 

The  one  great  opportunity  for  better  railroad  earn- 
ing is  in  better  machine  equipment  for  its  shops.  There 

is  no  time  like  the  present — it  should  be  ordered  now. 

Increase  the  Air  Mail  Service 
THE  destruction  by  fire  of  five  mail  planes  at  Chi- 

cago calls  attention  to  the  needs  of  the  mail  service 
for  continuing  its  air  routes.  Some  of  these  routes 
have  already  been  curtailed  in  order  to  keep  within 
the  appropriations  so  that  instead  of  flying  daily  they 
are  restricted  to  four  days  a  week  in  some  cases. 

The  air  mail  has  made  a  wonderful  record  and  is 
looked  to  as  the  best  yet  attained  in  any  country.  It 
provides  an  excellent  training  field  for  commercial 
fliers  and  a  chance  to  aid  in  developing  commercial 
types  of  machines.  It  is  to  be  regretted  that  the 
development  should  be  so  seriously  curtailed. 

While  all  agree  that  this  is  a  time  for  curtailing 
unnecessary  expenditures,  the  development  of  air 
transportation  can  hardly  be  classed  under  this  head. 
With  planes  built  especially  for  commercial  work  the 
cost  of  carrying  air  mail  can  be  considerably  reduced. 
This  development  will  also  aid  commercial  work  of  all 
kinds.     The  machines  in   use  at  present  were  built 

primarily  for  military  work  and  are  not  as  economical 
in  performance  as  the  newer  and  better  commercial 
machines. 

With  such  an  e.xcellent  foundation  as  has  been  laid 
by  the  men  of  the  air  mail  service,  it  is  to  be  hoped 
that  sufficient  funds  will  be  allotted  the  Post  Ofliice 
Department  to  enable  it  to  increase,  rather  than  to 
curtail,  its  activities.  To  these  men  is  due  the 

brightest  spot  in  aviation  in  this  country — may  its 
brilliancy  increase  rather  than  be  dimmed  by  insuf- 

ficient appropriations. 

Trend  in  Service  Station  Work 

ONE  of  the  notable  changes  in  connection  with  the 
motor  vehicle  is  the  growth  of  real  service  stations 

and  motor  repair  shops,  in  place  of  the  earlier  garage 
with  its  motor  tinkerers  and  half-baked  mechanics.  The 
older  type  of  motor  repair  shop  had  few  tools  and  fewer 
machines.  A  few  wrenches  and  files,  a  decrepit  drillins: 
machine  and  perhaps  an  oxy-acetylene  welding  outfit 
usually  completed  the  equipment.  And  lucky  was  the 
customer  whose  car  would  run  properly  after  he  got  it 
home. 

The  early  service  stations  of  the  automobile  dealer 
were  not  much  better,  except  that  the  dealer  had  an 
added  interest  in  keeping  his  cars  in  running  order.  It 
was  Henry  Ford  who  first  stipulated  that  his  dealers 
carry  a  stated  amount  of  spare  parts  and  that  they  have 
a  certain  minimum  of  machine  equipment  for  handling 
repairs  on  Ford  cars.  He  also  inaugurated  the  flat  rate 
method  of  charging  for  repairs  which  is  now  being 
practiced  by  some  others,  and  is  advocated  by  most 
service  station  men  who  have  a  real  interest  in  the 
business.  Both  of  these  methods  make  for  better  and 

more  satisfactory  repairs  and  for  satisfied  customers. 
Another  development  has  been  made  possible  by  the 

education  of  users  to  the  advantage  of  having  a  real 
motor  overhauling  include  grinding  of  the  cylinder  bore, 
with  new  pistons  to  suit,  and  of  grinding  crankshafts 
where  necessary.  This  has  brought  a  better  grade  of 
mechanic  into  the  automobile  repair  business,  and  has 
improved  both  the  quality  of  work  and  the  reliability  of 
service  stations. 

The  depression  through  which  we  are  passing  also  has 
left  its  mark  of  improvement  on  automobile  repairs. 
Many  good  mechanics  formerly  employed  in  large  shops 
have  been  forced  to  find  new  fields  of  employment  .and 
have  started  little  shops  of  their  own.  Being  good 
mechanics  they  have  improved  the  quality  of  work  done, 
and  this  has  been  stimulated  by  the  necessity  of  building 
a  firm  foundation  for  future  business.  Many  of  these 
men  have  brought  cylinder  grinding  machines  on  time 
payments  and  are  making  good,  their  former  expe- 

rience and  the  responsibility  of  having  a  business  on 
their  hands  aiding  materially  in  urging  them  to  get  into 
the  front  rank. 

All  this  is  to  the  ultimate  good  of  the  user  and  of  the 
motor  industry.  And,  as  elsewhere,  the  basis  of  it  all  is 
good  machines  and  tools,  without  which  good  work  can- 

not be  acomplished. 
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Shop  Equipment  News 
Heald  No.  25  Automatic  Ring-Grinding 

Machine 
The  Heald  Machine  Co.,  Worcester,  Mass.,  has  recently 

placed  on  the  market  the  machine  shown  in  Fig.  1',  for 
grinding  the  sides  of  piston  rings,  ball  and  roller  bear- 

ing races,  collars,  washers,  gears  and  such  work.  This 
rotary-table  surface  grinding  machine  is  intended  for 

FIG.   1. ■HEALD   NO.   25  AUTOMATIC  RING-GRINDING 
MACHINE 

large-scale  production,  being  built  heavily  and  with 
sufficient  rigidity  to  withstand  constant  use.  It  is  known 
as  the  No.  25  automatic  ring-grinding  machine,  and 
can  be  furnished  with  either  an  8-,  12-  or  16-in.  magnetic 
chuck. 

In  Fig.  2  is  shown  a  view  of  the  arrangement  for 
automatically  feeding  the  work,  here  automotive  piston 
rings,  to  the  chuck.  With  this  arrangement,  it  is  only 
necessary  to  load  the  magazine  and  then  take  away  the 
finished  product,  all  operations  being  entirely  automatic. 
The  feeding  arrangement  consists  of  a  plate  having  five 
holes  bushed  to  take  rings  up  to  5  in.  in  diameter.  As 
the  plate  indexes,  a  ring  is  slipped  from  the  magazine 
to  the  center  of  the  chuck,  ground,  and  then  slid  oS 
the  chuck. 

The  feeding  plate  is  indexed  by  a  lever  connected  to 
the  crank  disk  at  the  back  of  the  machine  and  operated 
by  a  friction  device.  This  disk  is  held  stationary  by 
means  of  a  latch  while  the  wheelslide  is  moving  foi-ward, 
thus  grinding  the  ring  on  the  chuck.  As  the  wheelslide 
comes  back,  the  latch  is  tripped,  allowing  the  crank  to 
make  one  revolution  and  indexing  the  feeding  plate 
from  one  hole  to  the  next.  The  finished  ring  is  thus 
slid  off  the  chuck  and  the  new  one  put  in  place.  There 
is  a  guard  over  the  ring  being  ground,  to  prevent  it 
from  flying,  should  it  break.  This  automatic  feeding 
device  is  furnished  for  the  8-in.  size  of  chuck  only. 

The  wheelslide  is  a  heavy  casting  having  wide  flat 
and  V-ways  provided  with  liberal  oiling  facilities.  The 
slide  is  driven  by  means  of  an  hydraulic  system  utilizing 
oil  as  the  liquid.     It  enables  the  operator  to  instantly 

obtain  any  feed  from  nothing  up  to  the  maximum,  the 
steps  being  made  in  any  size  desired  and  the  changes 
being  made  smoothly  and  without  shock.  It  is  possible 
to  reverse  the  motion  of  the  slide  at  any  point  without 
shock  or  noise. 

The  spindle  is  made  of  chrome-vanadium  steel,  and 
is  mounted  at  the  grinding-wheel  end  in  a  straight,  plain, 
adjustable  bearing  21  in.  in  diameter  by  61  in.  long. 
Adjustment  of  this  bearing  can  be  readily  made  through 
an  opening  in  the  top  of  the  wheelslide  provided  for 
that  purpose.  This  is  the  only  adjustment  required,  as 
the  rear  of  the  spindle  is  mounted  on  a  self-aligning  ball 
bearing.  A  sight-feed  oiler  is  utilized  to  insure  the  con- 

stant flow  of  the  oil. 
The  main  drive  shaft  on  the  rear  of  the  machine  is 

mounted  on  roller  bearings.  It  carries  a  two-step  cone, 
so  as  to  enable  the  maintaining  of  the  proper  wheel 
speed.  The  chuck  spindle  is  mounted  on  ball  bearings, 
the  housing  being  oil  tight,  so  that  the  bearings  and  the 
gears  may  be  immersed  in  oil.  Grit  and  dirt  cannot 
work  their  way  into  the  bearings.  When  the  machine 
is  used  for  general  work,  without  the  automatic  feeding 
device,  the  chuck  bracket  can  be  adjusted  to  allow  for 
grinding  concave  and  convex  surfaces. 

The  diamond  is  located  on  the  chuck  pan  and  can  be 
adjusted  so  as  to  true  the  wheel  to  give  the  desired 
thickness  of  the  ring.  In  doing  this,  the  left-hand 
reversing  dog  is  thrown  up,  allowing  the  slide  to  go  by 
until  the  reversing  lever  engages  a  safety  dog.  The 
slide  is  then  reversed  back  and  forth  the  right  distance 
for  truing  the  wheel.     Movement  of  the  dogs  on  the 

FIG.   2.     AUTOMATIC  FEED  FOR  PISTON  RINGS 

front  of  the  machine  controls  not  only  the  travel  of  the 
wheelslide,  but  also  the  action  of  the  feeding  device. 

A  disk  at  the  rear  of  the  machine  has  an  electrical 
contact  so  as  to  furnish  current  for  the  chuck  during 
the  time  that  the  ring  is  being  ground.  As  the  disk 
revolves,  the  current  is  automatically  shut  off  for  an 
instant  and  reversed,  thereby  demagnetizing  the  chuck 
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before  the  ring  has  been  moved.  B.v  the  time  the  next 
ring  has  been  slid  into  place,  the  current  is  automatically 
switched  on  agmin. 

A  pump,  tank,  water  guard  and  connections  can  be 
furnished  for  the  supplying  of  water  to  cool  the  work. 
The  distributing  nozzle  has  a  swivel  joint,  so  that  the 
flow  can  be  directed  to  any  desired  point.  An  automatic 

\-ertical  feed  can  be  furnishe*!,  although  it  is  not 
adaptable  to  a  machine  furnished  with  a  ring-feeding 
de\ice. 

The  machine  carries  a  wheel  14  in.  in  diameter  and 
from  }  to  U  in.  face  width.  It  is  driven  at  a  speed 

of  from  850  to  1,200  r.p.m.  by  means  of  a  10  to  15-hp. 
motor.  The  chuck  may  be  operated  on  either  110  or 
220-volt  direct  current.  The  chuck  has  a  vertical 
adjustment  varying  from  7J  to  8i  in.,  according  to  the 
size.  The  belt-driven  machine  requires  a  floor  space  of 
90  X  40  in.     The  approximate  weight  is  4,000  pounds. 

Buffalo  No.  26  Universal  Punch,  Shear 
and  Bar  Cutter 

In  the  accompanying  illustration  is  shown  the  No.  26 

universal  diagonal-stroke,  "armor-plate"  frame,  punch- 
ing, shearing  and  bar-cutting  machine  recently  brought 

BlKKAIvO   .NO.   2«    PUNCH.  8HBAK  AND  BAR  CUTTER 

out  by  the  Buffalo  Forge  Co.,  Buffalo,  N.  Y.  The  frame 
is  guaranteed  against  breakage,  being  made  of  two 
rolled-steel  plates,  with  cast-steel  throat  pieces.  The 
high  tensile  strength  of  the  plate  permits  of  a  consider- 

able reduction  in  weight,  when  compared  with  cast- 
iron  and  cast-steel  frames  on  machines  of  like  capacity. 
The  miu:hine  is  said  to  be  capable  of  taking  care  of 
ever>'  punching,  shearing  and  bar-cutting  requirement 
of  a  modern  steel-fabricating  shop. 

The  various  operating  points  of  the  machine  are  so 
located  that  three  distinct  operations  can  be  performed 
at  one  time  without  interference.  One  of  the  prin- 

cipal features  is  the  fact  that  it  is  not  necessary  to  tilt 
out  of  the  horizontal  plane  the  piece  being  cut,  when 
beveling  or  mitering.  This  is  due  to  inclining  the  shear- 

ing end  at  an  angle,  so  that  the  shears  will  strike  the 
work  properly  when  the  latter  is  in  a  horizontal  plane. 
Even  the  heaviest  sections  can  \)e  cut  in  this  manner 
without  the  necessity  of  lifting  them  out  of  the  hori- 

zontal position,  a  procedure  which  saves  work  in 
handling  the  pieces. 

Two  sets  of  punch  holders  and  dieblocks  are  furnished 
with  the  machine.  Thus,  means  are  provided  for  punch- 

ing beams,  channels,  girders  and  columns  of  any  size, 
in  both  the  flange  and  the  web.  Holes  can  be  punched 
in  any  part  of  the  web  without  turning  the  section  over. 
The  gears  are  machine  cut,  and  the  bearings  are  of  large 

proportion  and  bronze  lined.  A  ring-oiled  flywheel  bear- 
ing is  used.  A  7J-hp.  motor  is  ordinarily  required  to 

operate  the  machine.  The  machine  has  a  punching 

capacity  of  li  x  J  in.,  or  1  x  1  in.  It  will  shear  J-in. 
plates,  or  Six  1  in.  flats.  A  special  upper  knife  permits 
of  shearing  8  x  A  in.,  or  2J  x  1  in.  flats.  Angles  up  to 
6  in.  in  size  may  be  placed  in  the  throat  for  trimming. 

The  bar  cutter  has  a  capacity  for  2i-in.  round  or  2-in. 
square  stock,  8-in.  I-beams  of  18-lb.  weight,  or  other 
sections  in  proportion  to  the  cross-sectional  area. 

The  punch  has  a  throat  24  in.  in  depth  and  19  in.  in 
height.  It  is  engaged  by  a  handle  or  a  treadle.  The 
shear  is  engaged  by  means  of  a  jaw-clutch,  and  the  bar 
cutter  by  shifting  the  ram  by  means  of  a  counter- 
weighted  lever.  The  universality  and  adaptability  of 
the  machine  are  its  principal  features. 

Bennett  "Detectorod" 
A  device,  called  a  "detectorod,"  has  recently  been 

brought  out  by  the  Bennett  Metal  Treating  Co.,  Hart- 
ford, Conn.,  for  the  purpose  of  determining  the  atmos- 
pheric conditions  in  steel-treating  furnaces.  It  indicates 

when  a  furnace  that  is  to  be  used  for  hardening  or 

heat-treating  steel  is  in  a  reducing,  or  non-oxydizing, 
condition  and  therefore  safe  for  the  introduction  of  the 

work,  without  danger  of  scaling  it.  Its  operation  is 

based  on  the  fact  that  a  hydro-carbon  gas  is,  in  itself, 
non-inflammable. 

The  rod  is  of  steel,  about  i  in.  in  diameter,  and  has 
a  hole  0.025  in.  in  diameter  passing  lengthwise  through 
it.  For  a  short  distance  near  the  outer  end  of  the  rod 

the  hole  is  enlarged  to  form  a  chamber,  and  the  end 
of  the  rod  is  sealed  by  welding.  A  transverse  hole  of 
0.030  in.  diameter  forms  the  outlet.  The  handle  is  in 

two  parts,  one  part  forming  a  reservoir  and  the  other 
part  a  pneumatic  pump.  The  reservoir  is  filled  with 
kerosene  oil,  and  air  pressure  is  raised  by  a  stroke  or 
two  of  the  pump. 

To  determine  when  a  furnace  is  in  a  condition  safe 

for  the  work,  the  rod  is  introduced,  so  that  the  end  will 
reach  as  nearly  as  possible  to  the  place  to  be  occupied 

by  the  work.  A  pressure  of  the  thumb  upon  the  con- 
veniently placed  button  of  a  needle  valve,  shown  in  the 

accompanying  illustration,  releases  a  small  quantity  of 

^e 
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HENNETT  "DETECTOHOD" 

the  oil,  to  flow  through  the  small  hole  to  the  chamber 
at  the  end  of  the  rod.  where  it  is  immediately  vaporized 

by  the  heat  and  issues  from  the  side  outlet  as  a  hydro- 
carbon gas. 

If  the  jet  of  gas  ignites,  it  indicates  that  too  much 
oxygen  is  present  in  the  furnace,  and  the  air  and  fuel 
supply  valves  must  be  regulated,  until  repeated  trials 
with  the  detectorod  give  no  flare  at  the  end  when  the 
button  is  pressed. 
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Southwark  Pneumatic  Riveter 
The  Southwark  Foundry  and  Machine  Co.,  Philadel- 

phia, Pa.,  has  recently  placed  on  the  market  a  line  of 

pneumatic  riveters  of  the  type  shown  in  the  accompany- 

SOITHWARK    PNEUMATIC    RIVETER 

ing  illustration.  The  machine  is  of  the  compression 
yoke  type,  and  employs  a  toggle  action  to  impart  the 
desired  movement  to  the  die.  When  the  air  is  turned 

into  the  cylinder,  the  die  is  caused  to  move  rapidly  dur- 
ing the  first  part  of  the  stroke  of  the  piston.  This 

permits  of  bringing  the  die  up  to  the  rivet.  The  latter 
part  orf  the  piston  travel  produces  a  comparatively  small 
movement  of  the  die.  Since  the  relation  between  the 
movement  of  the  two  members  is  practically  constant 
during  the  last  half  of  the  stroke,  it  is  unnecessary  to 
drive  the  rivet  at  the  very  end  of  the  travel  of  the  die 
and  piston.  The  position  of  the  die  is  set  for  the  work 
being  performed,  so  that  the  rivet  is  headed  when  the 
piston  has  moved  through  three-fourths  of  its  stroke. 
Consequently,  sufficient  travel  of  the  die  at  full  pressure 
on  either  side  of  this  position  is  available  to  take  care 
of  variations  in  the  length  of  the  rivet,  the  thickness  of 
the  plates  or  dimensions  of  the  holes.  This  eliminates 
the  necessity  for  further  adjustment  of  the  die  screw. 

The  operating  valve  is  of  the  plain  slide  type,  having 
but  one  wick  packing  on  the  stem  end  and  a  removable 
valve  seat  to  enable  regrinding.  The  pull-back  is  ac- 

complished by  using  the  line  pressure,  the  air  being 
admitted  back  of  the  piston.  Two  separate  pressures 
can  be  obtained  on  the  die  by  simply  turning  a  plug  cock 
in  the  valve  plate.  This  admits  air  at  full  pressure  on 
the  pull-back  area  of  the  piston,  thus  reducing  the  re- 

sultant pressure  on  the  piston,  and  consequently  on  the 
die.  Pressure  regulating  valves  and  auxiliary  storage 
tanks  are  not  used. 

The  riveter  frames  are  steel  castings  of  I-section. 
The  portable  machines  are  provided  with  suspension 
bails.  When  machines  have  a  reach  above  36  in.,  feet 
are  provided  for  mounting  in  a  stationary  position.    The 

simplicity  of  the  mechanism  should  be  noted,  since  but 
line  thrust  bearing  and  four  bushings  are  required. 

The  machine  is  made  in  the  following  capacities:  10, 
17i.  30,  50,  75,  100,  125  and  150  tons.  The  cylinder 
diameters  vary  from  7i  to  205  in.  The  smallest  size  of 
the  machine  has  a  reach  of  4  in.  and  a  gap  of  10  in. 
The  largest  has  a  reach  of  21  ft.  6  in.,  and  a  gap  of 
24  in.  The  specifications  and  the  equipment  of  the 
machine  can,  of  course,  be  varied  to  suit  the  conditions 
peculiar  to  the  installation. 

\'- 

Peters-Bossert  Die  Slotting  Machine 
The  accompanying  illustration  shows  a  vertical  slot- 

ting machine  recently  placed  on  the  market  by  the 
Peters-Bossert  Co.,  617  East  Pearl  St.,  Cincinnati,  Ohio. 
The  machine  is  intended  especially  for  work  in  making 
dies  and  punches  of  either  regular  or  irregular  shape. 
It  is  fitted  with  a  special  mechanism  for  producing  a 
curved  relief  on  the  die. 

The  ram  slides  in  vertical  ways,  is  fitted  with  a  gib, 
and  driven  by  means  of  a  crank  on  the  main  shaft.  The 
crankpin  on  the  driving  shaft  can  be  adjusted  in  its 
position  on  the  disk,  so  as  to  vary  the  length  of  stroke 
from  zero  up  to  4  in.  The  ram  is  slotted  and  fitted  with 
a  pin,  the  position  of  which  can  be  adjusted  so  as  to 
change  the  height  of  the  ram  to  suit  the  work. 

The  ways  carrying  the  ram  are  hinged  at  the  upper 
end.  The  lower  end  is  connected  by  means  of  a  toggle 
joint  arrangement  to  an  eccentric  on  the  main  shaft. 
In  this  way,  the  ram  and  slide  can  be  moved  forward 
while  on  the  down  stroke,  so  as  to  give  relief  to  the  die. 
Due  to  the  construction,  the  tool  moves  in  an  arc,  so  that 
after  the  tool  has  entered  the  die,  it  is  possible  to  cut  a 
curved  relief  for  the  punchings.  On  the  up  stroke,  the 
tool  automatically  clears  the  work.  The  magnitude  of  the 
lateral  motion  can  be  varied  to  suit  the  requirements. 

I'ETERS-BOSSERT  SLOTTING  MACHINE 

By  simply  using  a  pull  pin,  the  cam  mechanism  can  be 
disengaged,  so  as  to  permit  of  taking  straight  vertical 
cuts  on  the  work. 
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The  machiiu-  is  provided  with  cross,  longitudinal  and 
circular  hand  feeds,  each  operated  by  means  of  a  sepa- 

rate screw  and  handwheel.  Power  feed.s  may  be  fur- 
nished when  desired.  A  variable-speed  gear  box 

mounted  inside  the  frame  gives  three  changes  of  speed, 
being  operated  by  means  of  a  shifting  lever.  The 
machine  is  ordinarily  driven  by  belt  on  tight  and  loose 
pulleys  at  the  back  of  the  base. 

Davis-liournonville  Tube-Welding  Machine 
The  actompanying  illustration  shows  an  oxy-acetylene 

welding  machine  intended  particularly  for  the  large- 
scale  production  of  tubing  having  a  large  diameter  and 

DAVIS-UOI'RNO.S'VIULE  TUHE-WKL,U1N<J    .M.XCMIN 

made  from  thin-gage  steel.  The  machine  is  a  recent 
product  of  the  Davis-Bournonville  Co.,  Jersey  City, 
N.  J.  It  is  especially  intended  for  use  in  tube-making 
plants  where  it  will  be  used  for  long  runs  on  one  size 
of  tubing.  It  is  equipped  with  two  pairs  of  rolls,  one 
set  being  for  feeding,  and  the  other  for  welding. 

The  machine  is  ordinarily  driven  by  a  belt  on  a  three- 
step  cone  pulley  mounted  at  the  rear.  Motion  is  trans- 

mitted from  the  drive  shaft  to  the  feed  rolls  and  to 
the  welding  rolls  through  worm  gearing  to  one  spindle 
of  each  pair  of  rolls.  The  wormwheel  driving  the  feed 
mllii  is  in  a  vertical  position,  and  that  on  the  welding 

rolls  In  a  horizontal  position.  The  welding  roll  at  thi' 
beck  is  fixed  in  place,  while  the  one  in  front  is  rela- 

tively adjustable,  its  spindle  bearing  being  in  a  slide.  th«- 
position  of  which  is  controlled  by  means  of  a  screw 
and  handwheel.  The  mating  gears  have  teeth  of  com- 

paratively large  diametral  pitch  and  of  involute  form. 
so  that  the  adjustment  within  the  limits  required  can 
be  made  without  affecting  the  smoothness  of  the  tooth 
action.  The  gears  are  protected  by  guards,  the  front 
guard  being  removable. 

The  upper  and  the  lower  feed  rolls  are  geared  to- 
gether, adjustment  being  made  in  this  case  also  by 

moving  one  of  the  rolls  and  its  mating  gear,  suf!lcient 
latitude  in  the  meshing  of  the  gears  being  available 
for  the  slight    adjustment   needed.     The   welding   rolls 

are  made  with  annular  depressions  on  the  top  for  the 
holding  of  cooling  water,  and  a  circulating  system 
can  be  attached  if  required. 

A  welding  torch  of  the  multiple-jet,  water-cooled  type 
is  employed.  Both  the  tip  and  the  barrel  of  the  torch 
are  cooled  by  the  circulation  of  water,  thus  maintaining 
the  conditions  necessary  far  continuous  welding.  The 
holder  provides  for  vertical  and  horizontal  adju.stnieiit 
of  the  position  of  the  torch,  and  also  for  varying  the 
angle  at  which  the  tip  is  presented  to  the  seam  to 
be  welded. 

The  maximum  capacity  of  the  machine  is  for  tubing 
6  in.  in  diameter  and  of  No.  10  gage.  No  matter 
whether  large  or  small  diameter  tubes  are  used,  the 
rolls  are  made  the  same  size  overall,  the  mean  center 
distances  of  the  mating  gears  remaining  the  same  for 
different  sizes  of  work.  This  enables  the  setting  up  of 
the  machine  for  any  diameter  and  gage  of  tubing  with- 

in the  capacity,  by  using  rolls  grooved  to  suit  the  work. 
In  this  way,  welding  can  be  done  on  more  than  one 
size  of  tube  with  any  given  machine. 

"Willey"  Portable  Electric  Drill 
The  James  Clark,  Jr.,  Electric  Co.,  520  West  Main 

St.,  Louisville,  Ky.,  has  recently  placed  on  the  market 
the  portable  electric  drill  shown  in  the  accompanying 

illustration.  The  device,  designated  as  the  "Willey" 
universal  automatic  drill,  is  intended  particularly  for 
production  work  with  small  sizes  of  twist  drills.  It  is 
made  in  three  sizes.  ?«,  \  and  fi  in.  The  diameter  of 
the  motor  frame  is  3J  in.  in  each  case.  The  lengths 
overall  of  the  machine  equipped  with  a  Jacobs  chuck  are 
III,  12!  and  1.3}  in.,  respectively.  The  weights  are 
6J,  7  and  73  pounds. 

The  switch  for  operating  the  motor  is  incorporated  in 
the  handle,  being  in  such  a  position  that  it  is  clo.sed 
when  the  operator  grips  the  handle.  As  soon  as  the 

operator  releases  his  grip,  the  switch  automatically  dis- 
connects. In  this  way,  the  current  is  always  turned  oflT 

when  the  drill  is  not  actually  being  used.  Although  the 
switch  is  operated  at  the  handle,  there  are  no  wire 
connections  made  there,  all  connections  being  on  the 
inside  of  the  motor  frame  or  body. 

The  motor  may  be  wound  for  either  110  or  220-volt 
alternating,  single-phase  current  of  60  cycles  or  less, 

■  WIl.l-KV"    IJA    I'OltTAi'.I-lC    HUKgXltlC    Ullll.l. 

and  is  capable  of  operation  mi  direct  cunwiit  of  the  same 
voltage  as  the  alternating. 

The  device  is  smooth  in  contour.  It  is  .stated  to  be 

compact,  well-balanced,  light  in  weight  and  well  finished. 

It  has  no  projecting  corners  to  interfere  with  close-coi- 
ner  drilling.  It  is  made  up  of  three  sub-assemblies,  the 
spindle  with  the  gears,  the  motor  body,  and  the  handle 
with  the  automatic  switch.  It  is  provided  with  15  ft. 
of  electrical  cord. 
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Anderson  Dial-Feed  Multiple-Spindle 

Tapping  Machine 
The  Anderson  Die  Machine  Co.,  Bridgeport,  Conn., 

has  recently  developed  and  placed  on  the  market  the 

tapping  machine  shown  in  the  accompanying  illustra- 
tion. The  machine  is  equipped  with  three  spindles,  and 

is  intended  for  high  production  when  tapping  small 

brass  and  steel  pieces,  such  as  those  used  in  electrical 

appliances.  The  chief  feature  of  the  machine  is  in  the 
method  of  feeding  the  work  to  the  spindles,  a  dial  being 

used  in  which  stations  are  provided  foi-  holding  the 
works.    The  device  is  similar  in  its  method  of  operation 

ANDERSON' UIAI--l'h;fc;U  TAPPING  MACHINE 

to  dial-feeding  arrangements  employed  on  small  punch 
presses. 

Clutches  are  not  used  for  reversing  the  spindles, 
which  are  driven  in  opposite  directions  by  means  of  a 
toothed  segment  and  train  of  gears.  The  segment  is 
controlled  by  a  crank  disk  at  the  upper  end  of  the  ver- 

tical shaft  extending  through  the  central  part  of  the 
main  frame.  To  this  vertical  shaft  ai'e  secured  the  cams 
for  indexing  the  dial  and  for  locking  it  in  its  proper 

position.  The  ratchet  which  controls  the  dial  is  regu- 
larly furnished  with  eighteen  teeth,  being  used  when 

dials  having  eighteen  openings  are  employed. 
The  dial  is  made  of  relatively  thin  material  and  has 

openings  to  fit  the  particular  pieces  to  be  tapped.  Any 
piece  with  one,  two  or  three  holes  can  be  tapped  at  one 
passing;  on  account  of  the  construction  of  the  chuck 
spindles,  three  taps  of  entirely  different  lead  can  be 
used   at   the   same   time. 

The  two  tap  spindles  at  each  side  are  adjustable,  so 
that  any  combination  or  location  of  the  three  holes  can 
be  obtained.  The  dials  are  made  to  suit  the  primary 

or  central  spindle,  which  is'  not  adjustable  in  position. 
They  are  located  and  rotated  to  bring  one  hole  in  regis- 

ter with  the  fixed  spindle;  and  then  the  two  auxiliary 
spindles  are  adjusted  to  suit  the  location  of  the  two 
adjacent  holes.  The  machine  is  equipped  with  ball 
bearings  on  high-speed  shafts. 

This  machine  when  holding  from  No.  4  to  No.  10  taps  is 
ordinaril'-  run  at  a  speed  of  fifty-six  strokes  per  minute. 
Either  o.  two  or  three  holes  can  be  tapped  in  each 
piece.  On  pieces  where  only  one  hole  is  tapped,  it 
is  possible  to  double  the  production  by  doubling  the 
number  of  slots  in  the  dial,  and  by  adjusting  one 
of  the  auxiliary  spindles,  to  tap  the  additional  hole. 
This  would  give  a  production  of  approximately  112 
pieces  per  minute  on  single-hole  tapping.  The  machine 
can  be  used  to  advantage  in  tapping  nuts  and  small 
pieces  containing  a  number  of  holes  to  be  tapped,  as  for 
instance  spindles  for  door  knobs,  which,  as  a  rule,  have 
three  holes  to  be  tapped  in  each  end  of  the  spindle.  A 
cam  and  slide  can  be  furnished  to  work  in  conjunction 
with  the  dial,  so  that  round  pieces  can  be  tapped.  The 
form  of  drive  employed  permits  of  timing  the  various 
movements  very  accurately,  and  without  any  danger  of 
this  timing  being  upset.  The  production  can  be  thus 
accurately  scheduled  and  determined. 

Wilmarth  &  Morman  Surface-Grinding 
Machine  With  Tilting  Table 

The  Wilmarth  &  Morman  Co.,  Grand  Rapids,  Mich., 

has    recently    equipped    its    No.    1    hand-feed,    surface- 
grinding  machine  with  a  tilting  table,  in  addition  to  the 
plain    and    swivel-table    styles.      The    arrangement    is 
particularly  adapted  to  grinding  small  work  on  a  mag- 

netic chuck  when  surfaces  at  angles  are  required  to  be 
finished.    Instead  of  blocking  up  one  edge  of  the  chuck, 
it     is     securely 
bolted    to    the 

table,    which    is 
then    tilted   to 

the  required  de- 
gree.     By    this 

means,  the  work 
can    be    held 

rigidly,  so  as  to 
produce  accurate 
results.    The 
table  is  provided 
with  T-slots  for 
the  holding  of  a 
magnetic  chuck, 
vise     or      other 
fixtures,   and    it 
is   graduated,  in 
degrees  so  as  to 
facilitate  setting 

to     the     pi'oper 

angle.    The  tru- 
ing    device     is 

located    on    the 
wheel  hood,  and 
it     dresses     the 

grinding     wheel 
horizontally     or 
at    any    desired 

angle  without  the  necessity  of  removing  the  work  from 

the  table.  If  desired,  a  radial  truing  device  which 

operates  from  the  table  can  also  be  furnished. 

The  machine  is  intended  for  accurate  woi-k  both  in 
the  toolroom  and  on  production  in  the  shop.  It  is 

stated  to  have  a  considerable  field  of  application  in  the 

handling  of  small  parts,  and  a  battery  of  them  may 

in  some  circumstances  work  more  efficiently  than  larger 
automatic  machines. 

WILMARTH    &    MOR.MAN     NO.    1    TH.T- 
ING-TABI.E  GRINDING  MACHINE 
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Western  Lift  Truck 
The  Wesiern  Tool  nnd  Manufactuiinsr  Co.,  Spring- 

field. Ohio,  has  ret-ently  placed  on  the  market  the  hand- 
operatcKi  lift  truck  shown  in  the  accompanying  illus- 

WKSTKRN  HAND   LIFT  TRUCK 

tration.  The  truck  is  made  of  iron  and  steel.  With  it 
one  man  can  raise  a  load  of  2,000  lb.,  the  lift  of  the 

platform  being  IJ  in.  The  platform  is  ordinarily  23  x 
38  in.  in  size,  and  7}  in.  above  the  floor  when  raised. 

The  truck  can  be  turned  in  its  own  length,  the  front 

wheela  swiveling  about  a  ball  thrust  bearing.  Roller 
bearings  are  employed  on  all  wheels. 

Jacobs  Chuck  for  Small  Drills 
The  Jacobs  Manufacturing  Co.,  Hartford,  Conn.,  has 

brought  out  a  special  No.  0  size  of  its  drill  chuck,  to 
hold  the  small  drills  u.sed  by  jewelers  and  others  whose 
work  requires  the  drilling  of  very  small  holes.  The 
parts  are  so  made  as  to  insure  true  running  and  even 

gripping  of  the  drills,  and  also  to  secure  accurate  run- 
ning balance  at  the  high  speeds  necessary. 

Though  constructed  upon  the  same  principle  and  hav- 
ing the  same  number  of  parts  as  the  larger  si/.es  made 

by  the  same  company,  this  chuck  is  but  li  in.  long  and 
measures  a  trifle  under  I  in.  in  diameter.  The  size  of 
the  chuck  may  be  gaged  by  comparing  it  with  the  size 
of  the  ruler  in  the  accompanying  illustration.  It  is  fur- 

nished, when  desired,  with  a  sleeve  of  even  smaller 
diameter,  so  that  the  chucks  may  be  run  in  multiple  at 
i-in,  centers.     In  this  case  the  sleeve  is  not  knurled. 

The  maximum  holding  capacity  is  i  in.,  although  the 
chuck  is  claimed  to  be  capable  of  holding  a  hair  tightly. 
It  weighs  2  ounces. 

R.  &  C.  Lapping  Tools 
The  R.  &  C.  Lap  Co.,  Davenport,  Iowa,  has  recently 

placed  on  the  market  a  line  of  standardized  laps  having 
interchangeable  and  replaceable  shells.  The  laps  are 
intended  for  use  not  only  in  tool  making,  but  on  produc- 

tion work  in  the  shop,  so  as  to  enable  both  rapid  and 
very  accurate  work.  The  abrasive  shells  are  supplied  in 
two  grades,  depending  upon  the  speed  of  cutting  and 
the  type  of  the  work.  The  laps  are  made  for  both 
external  and  internal  use  in  sizes  from  1  in.  up. 

In  Fig.  1  is  shown  the  cylinder  lapping  tool,  one 
section  or  shell  of  the  lap  being  removed  so  as  to  show 
the  interior  construction.  The  lap  consists  of  a  floating 
.shafik  and  an  expanding  device  for  adjusting  the  size, 
as  well  as  for  taking  up  the  wear  of  the  soft  metal 
shell,  which  is  charged  with  the  abrasive.  During  the 
expaiLsion  of  the  lap,  the  diameter  is  kept  constant 
throughout  its  length,  so  as  to  produce  a  true  bore, 

free  from  taper  or  a  "bell-mouth." In  Fig.  2  is  shown  an  external  lap  intended  for  use  on 
crankshafts,  although  such  laps  cajJ.  be  supplied  for  all 
purposes.  Exceedingly  accurate  anCemooth  finishes  can 
be  obtained  by  the  use  of  the  lap,  even  when  very  large 
production  is  required. 

A  small  internal  lap  for  tool-room  use  is  shown  in  both 
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K.  &  C.  CYLINDKK  LAP.      FIG.    2.      EXTEKNAL,  LAP. 

FIG.  3.     .SMy\l,L.  INTERNAL  LAP 

.JACOH-S   NO.  0  DRILL  CHITCK 

the  sectional  and  the  full  view  in  Fig.  3.  The  lap  is 
stated  to  be  m^de  of  the  most  suitable  materials  for  the 
purpose.  Due  to  its  construction,  a  slight  contraction  is 

permitted,  in  case  the  hole  is  rather  small,  thus  prevent- 
ing sticking.  However,  the  laps  cannot  expand  beyond 

the  original  micrometer  .setting,  thus  assuring  accurate 
work.  As  the  lap  is  expanded,  it  maintains  its  true 
cylindrical  form.  By  means  of  the  expansion  feature, 
the  life  of  the  tool  is  greatly  increased.  The  lap  is  marie 
with  a  standard  shank,  and  may  be  fitted  in  a  lathe  or 
drill  press,  or  operated  by  hand.  It  is  expanded  to  the 
required  size  by  means  of  the  adjusting  nut,  and  then 
fastened  in  this  position  by  means  of  a  lock-nut.  The 
abrasive  is  then  applied  and  the  work  is  lapped  in  the usual  way. 
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Atlas  "Nutyp"  Vise 
On  page  160,  Vol.  55,  of  the  American  Machinist, 

vas  described  a  vise  made  by  the  Fulton  Machine  and 
Vise    Co.,    Lowville,    N.    Y.,    under    the    name    of    the 
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ATLAS   -XUTYP"   VISE 

"F.  &  R.  Combination  Special  Vise,"  and  sold  by  the 
Boker  Cutlery  and  Hardware  Co.,  New  York,  N.  Y. 
The  vise  is  now  made  by  the  Atlas  Vise  Co.,  Inc., 
Lowville,  N.  Y.  The  accompanying  illustration  shows 

the  "Nutyp"  vise,  which  is  fitted  with  a  swiveling 
base,  although  the  vise  previously  mentioned  had  only 
a  plain  clamping  base. 

The  jaws  of  the  vise  are  3  in.  wide  and  have  an 
opening  of  31  in.  On  the  opposite  side  of  the  screw 
from  the  plain  jaws  is  mounted  a  pair  of  pipe  jaws 
having  a  capacity  of  li  in.  diameter.  In  addition,  a 
shearing  device  for  cutting  stock  \  in.  in  diameter  is 
incorporated.  The  jaws  can  be  swung  about  the  axis 
of  the  screw  and  locked  in  any  desired  position.  With 
the  swiveling-base  type,  the  whole  vise  can  be  swung 
about  a  vertical  axis  and  locked  in  position.  The 
swiveling  vise  has  a  net  weight  of  40  lb.  It  is  said 
to  be  particularly  adapted  to  use  in  garages  and  repair 
shops. 

Cushman  Steel-Bodied  Lathe  Chuck 
The  Cushman  Chuck  Co.,  Hartford,  Conn.,  has  re- 

cently brought  out  an  improved  design  of  its  lathe 
chuck,  and  is  making  it  in  all  sizes  from  10  to  30  in. 
The  body  is  of  cast  steel  and  the  jaws  are  pack-hardened 
and  ground.  All  parts  are  finished  to  master  gages  and 
are  interchangeable.     The  screws  are  of  chrome-nickel 

steel,  surface 
hardened,  and 
have  a  greater 

length  of  bear- 
ing than  in  the 

former  Cush- 
man chucks.  The 

thrust  bearing 

is  a  special  fea- 
ture of  this 

type  of  chuck. 
It  is  made  in 

two  parts  and 

completely  en- 
circles the  screw 

at  a  point  about 
midway  of  the 
length  of  the 

CUSHMAN    TTPE-214    STEEL-BODIED        letter.      A   SCreW CHUCK  and    both    parts 

of  the  thrust  bearing  are  shown  separately  in  the  ac- 
companying illustration. 

The  stem  of  the  thrust  bearing  is  round  when  the  two 
parts  are  placed  together  and,  in  assembling,  it  is  driven 
into  a  round  hale  in  the  chuck  body.  It  is  therefore  self 
aligning  and,  being  symmetrical,  cannot  be  put  in  a 
wrong  position.  When  in  place  it  holds  the  screw  to 
the  chuck  body  whether  the  jaws  are  in  place  or  not, 
thus  allowing  no  opportunity  for  dirt  or  chips  to  work 
under  the  screw  threads  when  changing  or  reversing 
the  jaws.  It  also  provides  a  firm  bearing  against  thrust 
in  either  direction.  The  net  weight  of  the  chuck  ranges 
from  64  to  452  lb.,  according  to  the  size. 

Bartlett  Flexible  Shaft  Couplings 
C.  H.  Breaker,  4226  Broadway,  Indianapolis,  Ind.,  has 

recently  placed  on  the  market  the  Bartlett  flexible  shaft 
coupling.  There  is  no  bending  of  material  or  looseness 
of  construction  in  the  coupling,  all  parts  fitting  closely. 
The  flexibility  is  derived  from  a  turning  motion  around 
hardened  steel  pins,  and  also  from  a  sliding  motion  tak- 

ing place  in  a  tongue-and-groove  construction.  The 
power  loss  due  to  friction  is  stated  to  be  very  slight, 
and  the  absence  of  bending  strains  reduces  wear. 

The  coupling  maintains  a  uniform  angular  velocity 
ratio  between  the  two  shafts,  no  matter  what  the  de- 

Type.  "A 

Type  "B" 

BARTLETT  FLEXIBLE  SHAFT  COUPLINGS 

gree  of  angular  or  parallel  misalignment.  End  float  is 
also  allowed,  an  important  consideration  for  alternating- 
current  installations.  The  machine  is  simple  in  con- 

struction, and  can  be  easily  installed,  no  screws  or  bolts 
being  used  in  the  parts.  To  assemble  or  disassemble, 
the  two  sliding  members  are  merely  pushed  into  or  out 
of  engagement. 

The  parts  are  made  of  machine  steel  and  heat-treated. 
It  is  stated  that  the  coupling  is  capable  of  carrying  the 
full  allowable  load  that  the  shafts  can  transmit.  By  a 
slight  change  in  the  construction,  positive  transmission 
wih  a  uniform  angular  velocity  ratio  can  be  obtained 
between  shafts  set  at  any  angle  to  each  other  up  to 
90  deg.  In  such  installations,  the  coupling  operates 
satisfactorily,  even  though  the  shaft  ends  are  not  in 
the  perfect  alignment  which  is  necessary  when  bevel 
gears  are  used. 

The  coupling  is  made  in  three  types,  shown  in  the 
accompanying  illustration.  The  Type  A  has  one  collar 
pinned  directly  to  one  shaft  end.  A  hardened  pin  in 
the  other  shaft  end  slides  in  a  slot  in  this  collar.  The 
Type  B  coupling  has  a  collar  or  ring  pinned  tq  each 
shaft  end,  the  connection  being  made  between  the  two 
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parts  by  means  of  a  jpoove  and  slot.  The  Type  C 

coupling  has  a  hub  keyed  to  the  end  of  each  shaft.  Bear- 
ing pins  fasten  the  outside  rings  to  the  hubs,  the  rings 

being  engaged  with  each  other  by  tongue  and  groove 
construction.  The  first  two  types  mentioned  have  the 

advantage  of  simplicity,  compactness  and  low  price,  be- 
ing aaed  especially  where  the  duty  is  not  severe.  The 

T>-pe  C  coupling  is  made  for  heavy  8er\ice,  high  torque 
and  high  speed. 

Roberts  Lever-Oporated  Ratchet 
Screwdriver 

William  Roberta.  457  Main  St.,  Springfield,  Mass.,  has 

recently  placed  on  the  market  a  lever-operated  ratchet 

acrewdriver,  the  tool  being  made  by  the  Cogswell  Manu- 
facturing Co.,  also  of  Springfield,  Mass.  By  means  of 

the  device,  considerable  torque  may  be  applied  in  the 
turning  of  slotted-head  screws.  It  is  intended  to  replace 

the  u.se  of  a  wrench  when  turning 'a  screwdriver. 
The  auxiliar>'  handle,  normally  at  right-angles  to  the 

shank,  has  a  cam-shaped  bearing  against  the  shank  of 
the  screwdriver,  thus  acting  as  a  ratchet  and  binding  the 
shank  when  tightening  the  screw.  It  can  be  operated  in 
either  direction.  The  handle  shown  is  so  made  that  by 
turning  it  end  for  end  after  using  it  to  drive  a  screw, 
it  can  be  folded  against  the  screwdriver  itself  so  as  to 

ened.    A  hexagon  head  is  provided  on  the  top  for  turn- 
ing the  socket,  all  of  the  wrench  parts  fitting  over  this 

head.    The  sockets  are  heat-treated  and  hardened. 
An  adjustable  T-handle   is  provided.     The  crossbar 

UCVKK-OFKKATKt)  RATCHET  SCKBWURIVEK 

be  out  of  the  way.  The  device  may  be  furnished,  how- 
ever, with  a  plain  handle  that  remains  at  right-angles  to 

the  shank. 
The  device  is  made  in  several  styles.  In  one  style,  it 

may  be  easily  attached  to  and  removed  from  any  screw- 
driver of  suitable  size.  A  split  taper  collet  is  first  placed 

on  the  shank  and  then  clamped  by  means  of  a  tapered 
nut  screwed  down  on  it.  The  ratchet  and  lever  fit  on 
a  collar  on  the  collet,  so  that  the  whole  screwdriver  may 
be  turned  by  mtans  of  the  handle.  The  device  may  also 
be  furnished  with  a  hollow  head  for  fitting  bolt  and 
socket-wrench  heads.  Its  use  permits  the  turning  of  the 
screwdriver  with  considerable  force,  and  when  space  is 
limited  with  only  a  small  swing  of  the  lever. 

H  &  G  Socket  and  Ratchet  Wrench  Set 
A  set  of  socket  wrenches  provided  with  a  ratchet 

haa  been  put  on  the  market  by  the  Eastern  Machine 
Screw  Corporation,  of  New  Haven,  Conn.  The  set  is 
intended  to  give  convenience  in  handling,  as  well  as 
flexibility  of  operation.  It  is  packed  in  a  wooden  box 
in  which  a  place  is  provided  for  each  part,  so  that  the 
absence  of  any  part  may  be  readily  noticed. 

Ten  sockets  for  hexagon  nuts  from  A  to  1  in.  in 
size  are  provided.  The  hexagon  hole  in  each  socket  is 
made  by  drilling  a  hole  with  a  diameter  equal  to  the 
distance  across  the  comers  of  the  nut  at  the  maximum 
point.  The  rim  is  then  pressed  in  to  form  the  hexagon, 
during  which  process  the  metal  is  condensed  and  tough- 

II    &   G    SOCKET   WHKNCH   SET 

in  it  can  be  used  in  a  central  position  for  fast  work  or 
slid  to  one  side  to  obtain  greater  leverage.  The  ratchet 

is  compact,  and  may  be  made  either  right-  or  left-hand 
by  simply  raising  and  reversing  the  position  of  a  ball- 
headed  pin.  An  extension  piece  is  provided  to  be  used 
between  the  T-handle  and  the  socket,  to  turn  nuts  other- 

wise difficult  to  reach  or  to  bring  the  handle  to  a  more 
favorable  position.  A  universal  joint  is  furnished  for 
turning  nuts  located  at  angles  to  the  wrench  handle. 
The  parts  of  the  joint  are  milled  from  bar  stock.  Two 
screwdrivers  are  provided  to  fit  the  attachments. 
A  drop-forged  box  wrench  is  included  in  the  set 

primarily  to  permit  of  getting  at  nuts  in  connection 
with  the  sockets  where  the  limited  head  room  over  the 
nuts  will  not  permit  the  use  of  the  other  tools.  Each 
outside  part  of  the  wrench  attachments  has  a  spring- 
steel  split  screw,  so  as  to  provide  the  proper  amount  of 
friction  to  hold  the  parts  together  while  in  use. 

Mayhew  Hacksaw  Blades 
A  complete  line  of  blades  for  hacksaws  has  recently 

been  placed  on  the  market  by  Mayhew  Steel  Products, 
Inc.,  291  Broadway,  New  York,  N.  Y.  The  carbon- 
steel  blades  are  sold  under  the  trade  name  of  Marathon, 
while  for  the  high-speed-steel  blades  the  name  Mayhew 
is  used.  Both  styles  can  be  furnished  in  either  the 
all-hard  or  the  flexible  type.  The  Marathon  blades  are 
for  use  in  hand  frames  only,  while  the  Mayhew  blades, 
which  are  made  from  tungsten  steel,  are  for  both  hand 

frames  and  power-driven  machines. 
For  use  in  hand  frame.s,  the  blades  can  be  furnished 

in  lengths  from  8  to  18  in.  The  widths  vary  from  J  to 
5  in.,  the  thicknesses  from  0.025  to  0.0.^2  in.,  and  the 
number  of  teeth  may  be  either  14,  16,  18,  24  or  32.  For 
use  on  light  power-driven  machines,  blades  from  8  to  17 
in.  in  length  can  be  furnished,  the  widths  being  A  to  1 
in.,  and  the  thicknesses  0.028  to  0.032  in.  For  use  on 
heavy  power  machines,  the  lengths  run  from  10  to  24  in., 
the  widths  from  :1  to  IJ  in.,  and  the  thicknesses  from 
0.049  to  0.065  in.,  the  number  of  teeth  per  inch  varying 
from  7  to  18,  depending  on  the  size  of  the  blades. 
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U.  S.  Chamber  to  Consider 
Railroad  Situation 

The  railroad  situation  and  what 
should  be  done  about  it  from  a  business 
standpoint,  will  be  considered  at  a 
meeting  of  the  national  council  of  the 
Chamber  of  Commerce  of  the  United 
States,  to  be  held  in  Washington,  Feb. 
8  and  9.  The  council  is  made  up  of  one 
representative  each  from  the  1,400  busi- 

ness organizations  within  the  member- 
ship of  the  chambei'. 

The  chamber's  railroad  committee, 
which  has  just  concluded  a  meeting  in 
Washington  at  which  the  situation  was 
gone  over,  is  of  the  opinion  that  the 
Transportation  Act  can  be  left  un- 

touched and  at  the  same  time  there  can 
be  worked  out  a  constructive  plan  which  . 
will  help  solve  the  problem.  It  will 
prepare  a  report  to  be  presented  at 
the  council  meeting,  suggesting  a  pro- 

gram for  dealing  with  the  situation. 
This  report  when  completed  will  pro- 

pose means  for  keeping  the  national 
mterest  in  adequate  transportation 
foremost  in  all  measures  which  may  be 
taken   in   relation   to    transportation. 

British  Industries  Fair 
Next  Month 

The  British  Industries  Fair,  thfe 
greatest  trade  fair  in  Europe,  will  be 
held  concurrently  in  London  and  Birm- 

ingham from  Feb.  27  to  March.  10, 
each  section  of  the  fair  covering  dif- 

ferent fields  of  industry. 

The  fair,  which  is  Great  Britain's 
annual  display  of  her  manufactures 
and  industries,  is  especially  organized 
to  bring  buyer  and  seller  together  and 
is  a  stimulus  to  competition,  as  the 
principal  manufacturers  exhibit  side  by 
side.  An  important  section  of  the  fair 
will  be  devoted  to  general  machinery 
jf  all  descriptions. 
Further  information  may  be  obtained 

from  the  British  Consulate-General  at 
Chicago,  or  any  British  Consular 
Officer.   » 

Canadian  Marking  Regula- 
tions Changed 

Ths  Department  of  Customs  and  Ex- 
cise, of  Canada,  has  changed  some  of 

the  rulings  in  connection  with  the  mark- 
ing of  goods  with  the  name  of  the 

country  of  origin.  The  changes  are  too 
extensive  to  enumerate  or  describe  here, 
but  those  vitally  interested  in  the  mat- 

ter may  obtain  full  particulars  from  the 
department    headquarters    at    Ottawa. 

BuUard  Co.  To  Make 
Motorcycles 

The  Bridgeport  Post  announces  that 
the  Bullard  Machine  Tool  Co.,  of 
Bridgeport,  Conn.,  has  begun  the  manu- 

facture of  motorcycles  on  a  quantity 
production  basis.  The  machine  is  a 
four-cylinder  equipped  with  side-car. 
All  parts  are  to  be  made  and  assembled 
at  the  Bullard  plant,  but  the  company, 
it  is  understood,  is  not  engaged  in  the 
sales  or  distribution  of  the  product. 
The  surplus  capacity  of  the  Bullard 
plant  is  being  utilized  for  the  purpose 
and  the  new  work  will  not  in  any  way 
interfere  with  the  manufacture  of  the 
regular  product. 

Exports  of  Industrial 
Machinery  in  1921 

Exports  of  American  industrial  ma- 
chinery show  an  increase  of  something 

like  170  per  cent  in  value  in  1921 
over  1913,  according  to  the  Industrial 
Machinery  Division  of  the  Department 
of  Commerce.  The  figures  are  contained 

in'  a  special  review  of  the  machinery 
export  situation. 
The  impression  that  our  foreign 

trade  has  collapsed  is  not  justified  in 
so  far  as  exports  of  machinery  are 
concerned,  says  the  review  in  pointing 
out  that  exports  of  such  machinery 
for  the  first  eleven  months  of  1921 
were  valued  at  $238,007,585,  against 
$92,312,457  for  all  of  1913.  While 
official  figures  for  the  calendar  year 
1921  are  not  yet  available,  $250,000,000 
is  a  conservative  estimate  of  the  total 
value  of  the  trade  during  the  year. 

Automobile  Production 
In  analyzing  business  conditions  as 

of  Jan.  1,  the  Federal  Reserve  Board 
makes  the  following  reference  to  the 
automobile  industry: 

"Manufacturers  are  awaiting  the  re- 
sults of  the  automobile  shows  be- 

fore determining  their  manufacturing 
schedules  for  the  coming  year.  Novem- 

ber production  is  apparently  less  than 
for  the  previous  months,  manufacturers 
having  63  per  cent  of  the  passenger 
car  output  of  District  No.  7  (Chicago) 
producing  69,125  cars  in  November,  as 
compared  with  84,913  cars  in  October. 
November  carload  shipments  were 
14,061,  as  compared  with  17,676  carloads 
in  October,  while  drive-aways  decreased 
from  12,808  to  10,509  machines.  Fac- 

tory sales  in  November  are,  however, 
stated  to  have  increased  over  October. 

Marvin  Heads  U.  S.  Tariflf 
Commission 

A  statement  issued  at  the  White 
House  announces  that  the  President 
has  designated  Thomas  O.  Marvin,  of 
Massachusetts,  to  be  chairman  of  the 
United  States  Tariff  Commission  for 
the  year  beginning  Jan.  15,  1922,  and 
William  S.  Culbertson.  of  Kansas,  to 
be  vice-chairman  of  the  commission  for 
the   same  period. 

Mr.  Marvin  has  been  a  member  of  the 
commission  since  his  appointment  by 
President  Harding  in  March,  1921.  Mr. 
Marvin  succeeds  to  the  chairmanship 
held  until  this  time  by  Thomas  Walker 
Page,  of  Virginia.  Mr.  Page  will  re- 

main as  a  member  of  the  commission. 
Mr.  Culbertson  has  been  a  member 

of  the  commission  since  its  organization 
under  the  provisions  of  the  Act  of  Sept. 
8,  1916.  His  first  term  expired  in  1921 
and  he  was  reappointed,  first  by  Presi- 

dent Wilson  and  later  by  President 
Harding,  for  the  term  ending  in  1932. 

Jones  &  Laughlin  To  Build 
Steel  Plant 

The  report  from  Chicago  that  the 
Jones  &  Laughlin  Steel  Co.  of  Pitts- 

burgh, is  negotiating  for  approximately 
1,000  acres  of  land  in  the  Chicago  steel- 
making  district  to  be  used  as  a  site 
for  a  steel  works,  has  been  confirmed 
by  an   official   of  the  steel  company. 

The  company  is  negotiating  for  a 
large  parcel  of  land  in  Hammond,  Lake 
County,  Indiana,  to  be  used  as  the 
future  site  for  blast  furnaces  and  steel 
works.  The  conclusion  of  the  transac- 

tion is  contingent  upon  certain  things 
being  done  by  the  interests  in  Ham- 

mond, which,  if  satisfactorily  per- 
formed, will  result  in  the  land  being 

acquired  for  the  purpose  stated. 

Screw  Thread  Commission Will  Stay 

In  view  of  any  lack  of  objection  to 
the  continuance  of  the  term  of  the 
National  Screw  Thread  Commission,  it 
is  probable  that  no  hearings  will  be 
held  on  this  bill  by  the  Senate  Com- 

mittee on  Manufactures.  The  Com- 
mittee will  discdss  the  bill,  which 

has  already  been  favorably  reported  in 
the  House  of  Representatives,  at  its 
next  meeting. 

The  sentiment  of  the  committee  is 
said  to  be  favorable  to  the  bill  and  it 
is  expected  to  pass. 
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The  Business  Barometer 
This  Week's  Outlook  in  Commerce,  Finance,  Agriculture  and 

Industry  Based  on  Current  Developments 
t«Y  THEODORE  H.  PRICK 

Editor,  Comntercr  and   FinaNCc,  New    York 

<Copyr<f*r.    rhtodorr   H.   Pricr   Pubhaking  Corporation,  IS  Exchange  Place,  Si  to  York) 

Last  week  the  State  of  OreKon  sold 

$10,000,000  soldiers'  bonus  bonds  b«ar- 
inc  41  per  cent  interest  at  a  little 

above  par.  Soldiers'  bonus  bonds  pre- 
viously sold  by  other  states  total 

<  169,000,000.  Many  of  the  remaining 
states  that  have  not  yet  sold  bonus 
bonds  have  actually  authorized  or  con- 

template issues  of  from  $5,000,000  to 
$45,000,000. 

The  news  from  Washington  indicates 
that  before  the  end  of  the  present 
■Wiion  Congress  will  find  a  way  to 
distribute  a  bonus  of  from  one  to  four 
billions  among  the  soldiers.  This  is 
not  written  in  the  hope  of  preventing 
such  prodigality  but  to  call  attention 
to  its  probable  consequences.  Most  of 
this  money  Miill  be  spent  as  soon  as 
it  is  received  by  those  for  whom  it  is 
intended. 

To  it  will  be  added  the  enormous  sum 
realized  from  the  other  state  securities 
and  the  municipal,  county,  road,  drain- 

age and  irrigation  bonds  that  have  been 
marketed  of  late.  Their  aggregate  is 
unknown  but  it  runs  into  the  billions. 
At  the  National  Roads  Congress  held 
in  Chicago  last  week  J.  E.  Pennypacker, 
secretary  of  the  National  Asphalt 
Association  estimated  that  "nearly 
$1,250,000,000  is  available  for  road 
building  this  year  from  Federal,  State 
and  County  appropriations,  tax  levies 
and  bond  issues  and  that  more  than 
700,000  men  will  be  employed  in  road 
construction  and  patrol  work"  while 
this  money  is  being  spent 

The  railroads  and  other  corporations 
who  have  recently  been  able  to  sell 
bonds  will  also  spend  most  of  the  new 
money  raised  in  construction  work  in 
which  labor  will  be  employed.  The 
Union  Pacific  ordered  $10,000,000  worth 
of  new  equipment  the  other  day.  The 
Burlington  is  arranging  for  a  bond 
issue  of  $30,000,000  the  proceeds  of 
which  are  to  be  spent  for  additions  and 
improvements  and  numberless  other 
borrowers  are  taking  advantage  of  the 
present  money  market  to  supply  them- 

selves with  funds  that  will  sooner  or 
later  be  disbursed  in  wages. 

Paue  Prosperity 
Some  may  call  this  inflation  land 

condemn  it.  They  will  probably  be 
right  in  so  far  as  the  bonus  gratuities 
are  concerned,  but  it  is  futile  to  rail 
at  what  we  cannot  prevent.  It  is  a 
condition  and  not  a  theory  that  con- 

fronts us  and  the  fact  is  that  during 
the  next  twelve  months  an  unusual 

amount  of  "easy"  money  will  be  put 
into  circulation.  It  promises  to  be  a 
year  of  expansion  as  1921  was  one  of 
contraction  and  since  expansion  gen- 

erally fosters  speculation,  advancing 
prices  with  what  we  call  prosperity 
now  seem  indubitably  indicated.  I  say 
"what  we  call  prosperity"  for  It  is 
doubtful  whether  real  prosperity  can 
be  created  by  taxing  one  class  of  the 
people  that  the  Government  may  dis- 

tribute largess  among  another  class  but 

that  is  what  the  politicians  seem  bent 
upon  and  while  all  patriotic  business 
men  should  protest  against  such  waste- 

fulness thi'y  must  in  self  protection 
be  opportunists  in  dealing  with  condi- 

tions that  must  be  endured  because  they 
can't  be  cured. 

Another  development  that  must  be 
reckoned  with  is  the  possibility  that 
a  new  political  party  may  shortly  come 
into  existence.  After  the  Civil  War 
we  had  the  Greenback  Party.  It  grew 
strong  enough  to  induce  the  eminent 
philanthropist,  Peter  Cooper,  to  accept 
Its  nomination  for  the  Presidency  m 
1876  and  at  the  Congrressional  elections 
of  1878  it  polled  over  a  million  votes 
and  elected  fourteen  Congressmen  who 
held  for  a  time  the  balance  of  power 
in  the  House. 

Strength  of  Farmer  Party 

The  strength  of  what  is  called  the 
"Agricultural  Bloc"  in  Congress  sug- 

gests that  this  bit  of  history  may  be 
in  some  respects  repeated  and  that  a 
well  organized  agrarian  party  may 
be  bom  of  the  travail  of  the  post  war 
period.  If  this  shall  come  to  pass  the 
probability  is  that  the  credit  resources 
of  the  nation  will  be  somewhat  lavishly 
used  in  the  interest  of  agriculture,  for 
the  successful  insistence  of  the  Senate 

"Bloc"  upon  the  enlargement  of  the 
Federal  Reserve  Board  so  that  a  farmer 
can  be  added  to  it  is  not,  to  say  the 
least,  suggestive  of  further  deflation. 
The  protests  of  the  bankers  against 
the  recognition  thus  accorded  agricul- 

ture upon  the  ground  that  it  is  "class 
legislation"  hardly  seem  consistent 
with  the  fact  that  the  present  law 
expressly  provides  that  at  least  two 
members  of  the  Federal  Reserve  Board 
shall    be    men    of    banking    experience. 
The  Agricultural  Conference  con- 

vened by  the  President  to  meet  in 
Washington  Monday  is  another  evidence, 
as  it  is  a  recognition,  of  the  farmer's 
political  self  consciousness  and  power. 

These  quasi  political  considerations 
are  dealt  with  at  length  this  week  be- 

cause their  economic  importance  is 
great  and  is  being  gradually  recognized. 
On  the  Stock  Exchange  where  it  would 
naturally  be  first  appreciated  the  feel- 

ing has  been  almost  buoyant.  One 
group  of  securities  after  another  has 
advanced.  The  improvement  in  each 
case  is  attributed  to  a  different  reason 
but  underlying  the  upward  tendency  is 
a  recognition  of  the  ease  with  which 
money  can  be  and  is  being  borrowed. 
As  the  buying  has  turned  to  stocks, 
bonds  have  been  somewhat  quieter  but 
the  demand  is  still  equal  to  the  of- ferings. 

The  commodity  markets  are  not,  how- 
ever, as  yet  affected.  The  single  ex- 

ception is  sugar,  which  is  slightly 
higher  and  growing  firmer  despite  the 
widely  exploited  surplus.  Cotton  has 
been  more  resilient  than  it  was  last 
week  and  has  recovered  some  of  the 
decline  recorded  earlier  in  the  year. 

I 
It  is  another  case  of  a  surplus  that 

has  been  over  exploited.  There  is 

enough  cotton  for  the  world's  immediate 
requirements  but  the  owners  are  able 
to  hold  it  and  unwilling  to  sell  it  unless 
they  can  get  what  they  think  it  is worth. 

Wool  continues  surprisingly  firm. 
Prices  seem  to  advance  at  each  suc- 

cessive auction  sale.  The  woolen  goods 
trade  is  waiting  for  its  cue  on  the 
American  Woolen  Co.'s  opening  to  be 
held  this  week.  At  the  convention  of  the 
National  Wholesale  Dry  Goods  Asso- 

ciation held  in  New  York  last  week  the 
feeling  seemed  cheerful  and  confident. 
There  is  nothing  new  to  say  about  the 
other  staples  of  civilization  except  that 
the  merchants  who  handle  them  and 
the  manufacturers  who  fabricate  them 
seem  to  be  cheerful  and  hopeful. 

The  Disarmament  Conference  is  still ' in  session  at  Washington  but  the  public 
have  ceased  to  be  much  interested  in 
the  maze  of  Oriental  politics  through 
which  the  conferees  are  now  trying  to. 
find  their  way.  American.s  have  also 
grown  a  bit  weary  of  trying  to  inter- 

pret the  kaleidoscopic  changes  in 
European  politics  that  are  reported 
from  day  to  day.  The  disposition  is  to 
wait  upon  the  economic  Congress  that 
is  to  be  held  in  March  at  Genoa. 
Pending  that  event  international 

trade  is  marking  time  except  as  Europe 
is  able  to  find  the  gold  or  sell  us  goods 
that  we  will  take  in  payment  for  the 
necessaries  that  she  must  buy  from  us. 
The  stock  market  in  London  is  boom- 

ing on  easy  money.  Rates  are  down 
to  1  per  cent  on  call  loans  and  2S  per 
cent  on  90-day  acceptances. 
The  newspaper  despatches  indicate 

that  there  has  been  a  <iistinct  revival 
of  both  confidence  and  activity  in 
Canada  since  the  beginning  of  the 
year.  The  Province  of  Quebec  is  said 
to  be  making  $4,000,000  a  year  out  of 
the  liquor  business,  now  a  governmental 
monopoly  in   that   Province. 

Gold  Reserve  Grows 

The  weekly  statement  of  the  Federal 
Reserve  System  shows  a  reserve  ratio 
of  76  per  cent,  which  is  an  advance  of 
1.3  for  the  week.  The  gold  on  hand 
has  been  increased  by  about  $3,000,000. 
The  total  now  amounts  to  $2,899,000,000, 
which  exceeds  by  nearly  $500,000,000 
the  total  of  Federal  Reserve  Notes 
outstanding.  These  figures  portray  a 
financial  situation  that  is  without 
precedent  in  the  history  of  this  or  any 
other  country. 

If  the  plethora  of  lendable  credit 
that  they  reflect  does  not  soon  commence 
to  make  itself  felt  in  increased  com- 

mercial and  industrial  activity,  then 
we  shall  have  to  revise  a  theory  that 
even  the  most  orthodox  economists 
have  always  accepted. 

Briefly  .stated,  it  is  that  when  in- 
terest rates  are  low  and  money  can 

be  easily  borrowed  people  will  borrow and  buy. 



January  26,   1922 Cut  Production  Costs — With  Modem  Equipment 160a 

The  Trend  of  Business 

Improvement — Plants 
Resuming 

The  Osgood  Bradley  Car  Co.,  Wor- 
cester, Mass.,  is  arranging  to  increase 

its  working  force,  now  numbering 
about  600  employees,  at  an  early  date. 
The  plant  is  working  on  a  48-hour  week 
schedule.  A  recent  contract  placed 
with  the  company  covers  the  construc- 

tion of  thirty  all-steel  passenger  cars 
for  the  New  York,  Ontario  &  Western 
Railroad  Co.,  estimated  to  cost  about 
$600,000,  or  approximately  $20,000  a 
ear. 

The  Cadillac  Motor  Car  Co.,  Detroit, 
Mich.,  a  subsidiary  of  the  General 
Motors  Corporation,  has  resumed  opera- 

tions at  a  normal  rate  of  production 
at  its  plant. 

The  Delaware,  Lackawanna  &  West- 
ern Railroad  Co.  has  resumed  opera- 

tions at  its  repair  shops  at  Scranton, 
Pa.,  Kingston,  Pa.,  and  East  Buffalo, 
N.  Y.,  giving  employment  to  about  3,000 
men.  The  plants  had  been  closed  for 
about  three  weeks. 

The  American  Radiator  Co.,  Chicago, 
111.,  is  operating  its  southern  plants, 
including  the  Birmingham,  Ala.,  works, 
at  full  capacity,  with  frequent  overtime 
schedule. 

Smith  &  Wesson,  Springfield,  Mass., 
manufacturer  of  revolvers  and  pistols, 
resumed  operations  at  its  plant  on  Jan. 
16,  after  a  shut  down  dating  from  last 
July.  A  wage  reduction  of  20  per  cent 
has  been  made  effective. 

The  General  Motors  Corporation  has 
resumed  operations  at  its  motor  truck 
manufacturing  plant  at  Pontiac,  Mich., 
following  a  shut  down  for  the  holidays 
and  inventory.  A  production  of 
schedule  of  twenty-five  trucks  per  day 
has  been  arranged,  the  majority  to  be 
of  the  lighter  models. 

The  Missouri-Pacific  Railroad  Co.,  St. 
Louis,  Mo.,  has  resumed  operations  at 
its  different  repair  shops,  including  the 
works  at  Kansas  City  and  De  Soto, 
Mo.,  Hoisington,  Kan.,  Sedalia,  Mo.,  and 
Little  Rock,  Ark.  The  company  h^s 
awarded  a  contract  to  T.  S.  Yeake  & 
Co.,  608  South  Dearborn  St.,  Chicago, 
111.,  for  extensions  in  the  engine  house 
at  the  Hoisington  plant,  to  cost  about 
$12,000. 

The  Chandler  Motor  Car  Co.,  Cleve- 
land, Ohio,  has  doubled  the  working 

force  at  its  plant  recently,  and  plans  to 
make  further  increases  within  the  next 
month.  The  production  schedule  for  the 
first  quarter  of  the  year  calls  for  a 
larger  output  than  for  the  same  period 
of  a  year  ago. 
The  Cumberland  &  Pennsylvania 

Railroad  Co.  has  resumed  operations 
at  its  shops  at  Mount  Savage,  Md., 
giving  employment  to  about  200   men. 

The  West  Penn  Steel  Co.  has  resumed 
full  operations  at  a  portion  of  its  plant 
at  Brackenridge,  Pa.  Other  depart- 

ments at  the  works  are  running  on  a 
part  time  schedule. 

The  General  Electric  Co.  is  operating 
its  plant  at  West  Lynn,  Mass.,  on  a 
five-day  week  basis  at  the  present  time, 
as  compared  with  a  low  point  of  pro- 

duction at  about  .50  per  cent  capacity 
during  last  summer. 
The  Hornell  Repair  &  Construction 

Co.,  which  has  been  operating  the  re- 
pair shops  of  the  Erie  Railroad  at 

Hornell,  N.  Y.,  for  about  two  years  past, 
has  taken  over  the  shops  of  the  same 
railroad  at  Susquehanna,  Pa.,  and  will 
operate  that  plant  in  the  future.    Opera- 

tions will  proceed  at  once  for  contract 
repair   work   for   the   road. 
The  Fairbanks  Steam  Shovel  Co., 

Marion,  Ohio,  is  planning  for  the  early 
resumption  of  operations  at  its  foundry, 
following  the  installation  of  additional 
furnace  equipment  at  the  plant,  now 
under  way. 

The  United  States  Steel  Corporation 
is  arranging  to  convert  and  utilize  a 
portion  of  the  plant  of  its  subsidiary 
organization,  the  Chicksaw  Shipbuild- 

ing &  Car  Co.,  on  the  Chicksaw  River, 
near  Mobile,  Ala.,  for  railroad  car  con- 

struction, and  has  taken  an  order  for 
2,000  cars  from  the  Seaboard  Air  Line 
Railway  Co. 
The  Willys-Overland  Co.,  Toledo, 

Ohio,  is  increasing  the  capacity  of 
its  subsidiary,  the  Wilson  Foundry 
and  Machine  Co.,  Pontiac,  Mich., 
for  the  production  of  motors  for 
the  Willys-Knight  automobiles,  and  will 
inaugurate  operations  on  the  new 
manufacturing  basis  at  the  plant  early 
in  February.  Equipment  from  the 
Elyria,  Ohio,  works  of  the  company  is 
being  removed  to  the  Pontiac  plant 
for  the  enlarged  production.  Two  of 
the  buildings  of  the  former  Flanders 
automobile  works  at  Pontiac  will  be 
used  by  the  company  for  motor 
assembling  operations.  Employment 
will  be  given  to  additional  workers  at 
the  plants. 

The  Western  Maryland  Railroad  Co., 
Baltimore,  Md.,  has  leased  its  repair 
shops  at  Hillen  and  Port  Covington, 
Md.,  to  private  interests,  headed  by 
C.  J.  Wolf,  heretofore  general  fore- 

man of  the  Baltimore  terminal  of  the 
company.  The  change  became  effective 
on  Jan.  15.  The  plants  will  continue 
in-  operation  for  car  and  locomotive 
repair  contract  work  for  the  railroad. 

Civil  Engineers  Convene 
at  New  York 

The  sixty-ninth  annual  meeting  of  the 
American  Society  of  Civil  Engineers 
was  held  in  New  York  City  on  Jan.  18, 
19  and  20.  The  business  meetings  and 
technical  sessions  were  held  in  the  En- 

gineering Societies  Building,  Thirty- 
ninth  Street.  The  annual  reception  and 
dinner-dance  was  held  in  the  Hotel 
Pennsylvania  on  the  evening  of  the 
eighteenth. 
A  series  of  excursions  in  and  about 

New  York  gave  the  visiting  members 
ample  opportunity  to  inspect  some  of 
the  biggest  industrial  plants  and  con- 

struction works  in  the  vicinity.  Among 
the  places  visited  were  the  Stock  Ex- 

change, Federal  Reserve  Bank  (now  in 
process  of  construction),  American 
Bank  Note  Co.,  Hell  Gate  Power  Sta- 

tion and  the  plant  of  the  McGraw-Hill 
Publishing  Company. 

The  technical  sessions  covered  water 
and  rail  transportation,  public  high- 

ways, financing  and  banking,  public 
works,  and  administration.  General 
discussion  followed  each  subject. 

On  Wednesday  morning  the  society 
conferred  honorary  membership  on  the 
following:  Eugene  Schneider,  of  Paris; 
M.  Luigi  Luiggi,  of  Rome;  Samuel  Rea, 
Ambrose  Swasey  and  Howard  A.  Car- 

son, of  the  United  States.  George  A. 
Webster,  president  of  the  society,  made 
the  presentation  addresses. 

John  Ripley  Freeman,  of  Providence, 
R.  I.,  was  elected  president  for  1922. 
Carl  Edward  Grunsy,  of  San  Francisco, 
and  Robert  Ridgeway,  of  New  York, 
were  elected  vice-presidents. 

Christopher  Miner  Spencer 
Dead  at  Hartford 

Christopher  Miner  Spencer,  one  of 
the  old  time  "Yankee"  inventors  and  a 
pioneer  in  many  of  the  lines  that  now 
form  important  units  in  the  machinery 
and  machine  tool  industries,  died  on 
Saturday  Jan.  14  at  the  home  of  his 
son  Roger  Spencer,  in  Hartford,  Conn. 
He  was  eighty-eight  years  old. 

Mr.  Spencer  was  born  in  South  Man- 
chester, Conn.,  June  20,  1833,  a  de- 
scendant of  early  colonial  settlers.  His 

boyhood  was  spent  in  his  home  town 
and  at  an  early  age  he  entered  a  local 
machine  shop  as  an  apprentice.  From 

1854  to  1857  he  was  employed  at  Colt's 
Armory  in  Hartford,  where  was  de- 

veloped the  interest  in  firearms  that 
led  to  the  invention  and  patenting  in 
1860  of  the  Spencer  repeating  rifle 
which  was  used  in  the  Civil  War,  and 
which  Mr.  Spencer  personally  demon- 

strated to  President  Lincoln. 
In  1869  he,  in  company  with  Charles 

E.  Billings,  organized  the  Billings  & 
Spencer  Co.,  for  the  manufacture  of 
drop  forgings,  sewing  machine  parts, 
and  similar  articles.  He  later  turned 
his  attention  to  screw  machines  and 
with  George  A.  Fairfield  organized  the 
Hartford  Screw  Machine  Co.  in  1876. 
Both  these  concerns  are  large  factors 
in  the  industrial  life  of  Hartford  at  the 

C.  M.  SPBXCER 

present  time.  Mr.  Spencer  was  instru- 
mental in  developing  the  crude  and 

half-complete  screw  machine  of  that 
early  period  into  marvelously  per- 

fect full  automatic  machines  of  the 
present  day  and,  up  to  the  time  of  his 
death,  was  retained  in  an  advisory 
capacity  by  the  New  Britain  Machine 
Co.  in  the  turret  machine  manufactur- 

ing department. 
The  wonderful  mechanical  potentiali- 

ties of  such  a  machine  as  the  automo- 
bile could  hardly  escape  the  attention 

of  such  a  thoroughgoing  mechanic  as 
Mr.  Spencer,  and  it  is  said  that  he  ex- 

perimented upon  a  steam  driven  wagon 
or  buggy,  and  actually  drove  such  a 
machine  through  the  streets  of  Hart- 

ford as  long  ago  as  1862.  In  later 
years  the  airplane  attracted  his  in- 

terest. For  the  past  two  years  he  has 
been  deeply  engrossed  in  the  study  of 
the  mechanical  details  of  aircraft  and, 
despite  his  advanced  years,  had  made 
about  twenty  flights  in  and  about 
Connecticut. 
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McCabo  and  Sheeran  Organ- 
ize Machinery  Corporation 

H«rry  McCulx'.  formerly  viiv-presi- 
dent  and  nutnag«r  of  the  McCabe 

Machtn«o'  Corporation,  and  Frank StMcran,  formerly  treasurer  and  sales 
manager  of  the  same  company,  have 
or|[aiuzed  the  McCabe  &  She«nn  Ma- 

chinery Corporation  with  oAcea  at  149 
Broadway,  New  York  City. 
This  concern  will  act  as  machine  tool 

acents  in  the  East  and  will  also  carry 
a  complete  line  of  second  hand 
machines. 

« 

Hibbard  Resigns  as 
Commissioner 

The  executive  committee  of  the  Na- 
tional MeUl  Trades  Association  has 

accepted  the  resiKnation  of  John  D. 
Hibbard  as  commissioner  of  the  orsran- 
iaation.  Mr.  Hibbard  has  held  this 
position  since  December,  1912. 

Mr.  Hibbard  has  been  succeeded  by 
Homer  D.  Sayre,  who  has  been  secre- 

tary of  the  association  since  1907,  and 
Dm  secretaryship  has  been  filled  by 
Louis  M.  Fischer. 
The  headquarters  of  the  association 

are  in  Chicago. 

Taft-l*ierce  Officials  in  Reor- 
ganized Eraser  Co. 

Five  former  officials  of  the  Taft- 
Pierce  Manufacturing  Co.,  of  Woon- 
socket,  R.  I.,  have  severed  their  con- 

nections with  that  concern  and  have 
become  stockholders  in  the  reorganized 
Warren  F.  Fraser  Co.,  of  Westboro, 
Mass.,  which  was  incorporated  in  1914, 
to  manufacture  cylindrical  grinding 
machinery.  The  men  are  Sydney 
Player,  Joseph  N.  Bethel,  Richard  S. 
Staples,  Herbert  S.  Indge  and  Alfred Box. 

The  executives  of  the  reorganized 
company  are:  Warren  F.  Fraser,  presi- 

dent; Frank  H.  McCloskey,  vice-presi- 
dent; Sydney  Player,  general  manager; 

M.  J  Cashmer,  treasurer;  R.  S.  Staples, 
assistant  treasurer  and  metallurgist; 
H.  S.  Indge,  chief  engineer;  A.  E.  Box, 
factory  superintendent. 

Gov.  Hartness  Better 
The  many  friends  of  Governor  James 

Hartness,  of  Vermont,  (president  of  the 
Jones  A  Lamson  Machine  Co.,  Spring- 
tield,  Vt.)  will  be  pleased  to  hear  that 
he  has  passed  the  crisis  and  is  reported 
to  be  out  of  danger.  The  Governor  has 
been  seriously  ill  with  pneumonia. 

Buffalo  Engineers  in  Perma- 
nent Quarters 

Announcement  comes  from  Buffalo, 
N.  Y..  that  the  Engineering  Society  of 
BuiTalo  has  established  a  permanent 
headquarters  in  the  Iroquois  Hotel,  in 
that  city.  Clubroonis  and  a  meeting 
hall  have  been  fitted  out  for  the  com- 

fort of  the  membership,  which  is  now 
reported  as  six  hundred.  A  series  of 
luncheon  meetings  has  been  very  suc- 

cessful. On  Feb.  14  the  regular 
monthly  meeting  will  be  addressed  by 
Prof.  R.  H.  McKee,  of  Columbia  Uni- 

versity. He  will  speak  on  "Gasoline 
from  Oil  Shale." 

The  Morelj  Machinery  Corporation, 
of  Rochester,  N.  Y.,  has  purchased  the 
plant  formerly  occupied  by  the  Defiance 
Check  Writer  Corporation,  at  792  St 
Paul  St,  Rochester.  The  Morley  con- 

cern manufactures  iron  planers  and 
special  machinery,  and  is  the  successor 
of  the  W.  A.  Wilson  Machine  Co.  and 
the  Rochester  Boiler  Works. 

The  property  of  the  Mutual  Truck 
Co.,  of  Sullivan,  Ind.,  which  was  to 
hare  been  sold  recently  by  the  receiver, 
the  National  Bank  of  Sullivan,  will  be 
offered  for  sale  again  about  the  first  of 
Fabmarv.  At  the  sale  held  last  week 
the  highest  bidder  was  Sherman  Os- 

borne, of  Bloomfleld,  who  offered  |9,750 
for  tne  property.  The  property  will 
b«  readvertised  for  sale.  The  property 
was  appraised  at  $124,466.21  and  the 
liabilitie!!   are   $83,401.10. 

The  Ansted  Engine  Co.,  recently  or- 
ganized at  Indianapolis,  Ind.,  to  make 

an  automobile  motor  invented  by  George 
Moore,  of  Connersville,  Ind.,  has  re- 

ceived an  order  for  30,000  motors  from 
tb*  Darant  Motor  Co.  These  motors 
will  be  ptit   in   the  new  Durrant  cars. 

Negotiations  extending  over  the  past 
nine  months  have  culminated  in  the 
Durchaie  by  the  Warren  Tool  and 
Forge  Co.,  of  Warren,  Ohio.,  of  the 
properties  of  the  American  Block  and 
Nanufactoring  Co..  and  the  General 
ICaDeable  Co..  which  henceforth  will 
be   operated   ander   the   name  of  the 

Warren  Forge  and  Tool  Co.  The  War- 
ren Tool  and  Forge  Co.,  will  continue 

to  operate  under  the  management  which 
has  conducted  its  affairs  since  its  or- 

ganization. James  D.  Robertson,  of 
Pittsburgh,  is  president;  M.  J.  Konold,  of 
Warren,  vice-president;  George  Konold, 
of  Warren,  treasurer  and  general  man- 

ager; George  F.  Konold,  Jr.,  secretary. 
The  capitalization  of  the  company  un- 

der the  purchase  is  $1,800,000. 
Announcement  was  made  recently  by 

William  S.  Carleton  and  Edward  E. 
Dean,  proprietors  of  the  Kokomo  Ma- 

chine Co.,  Kokomo,  Ind.,  that  Cleo  W. 
Adams  has  been  employed  as  general 
manager  of  the  plant.  Mr.  Carleton 
and  Mr.  Dean  recently  acquired  the  in- 

terests of  P.  A.  Wiley  and  Charles 
Wiley,  and  are  now  sole  owners  of  the 
stock.  The  company  reports  that  its 
business  has  grown  rapidly  in  the  last 
two  years. 

The  Keller  Foundry  Co.,  of  Knox- 
ville,  Tenn.,  will  increase  its  producing 
capacity  approximately  one  -  third 
through  the  construction  in  the  near 
future  of  two  all-steel  factory  build- 

ings, according  to  R.  A.  Keller,  head 
of  the  business.  The  new  factory  will 
be  located  at  East  Jackson  Ave.  and 
the  Southern  Railway. 

At  a  meeting  held  at  Marietta,  Ohio, 
last  week,  of  directors  of  the  Pittsburg 
Tin  Plate  and  Steel  Corporation,  Sam- 

uel L.  Black,  of  Columbus,  was  re- 
elected president;  A.  V.  Somers  of 

Marietta  was  named  vice-president, 
treasurer  and  general  manager;  and  0. 
G.  Toner,  secretary. 

At  the  annual  meeting  of  the  Green- 
field Tap  and  Die  Engineering  Club,  in 

Greenfield,  Mass..  held  on  Jan.  9,  C.  H. 
Norton,  of  the  Norton  Grinding  Co., 
gave  an  address  on  "Industrial  Rela- 

tions." I,.  M.  Lamb  succeeded  Walter 
G.  Carpenter  as  president. 

The  Chapman  Valve  Co.,  Springfield, 
Mass.,  opened  its  new  steel  foundry 
building  for  public  inspection  on  Jan. 
17.  The  machinery  is  electrically  oper- 

ated throughout. 

The  Rose  Machine  and  Spring  Co., 
formerly  the  Buckeye  Machine  and 
Spring  Co.,  Canton,  Ohio,  has  been  in- 

corporated here  for  $50,000.  D.  H. 
Rose,  who  has  operated  the  Buckeye 
Machine  and  Spring  Co.  for  several 
years,  will  be  the  head  of  the  new  con- 

cern. Other  incorporators  are  Wendell 
Herbruck,  F.  B.  Melchoir  M.  Sana- 
franek  and  J.  Stinson.  Enlargement 
of  the  plant  along  general  lines  is 

planned. 
J.  K.  Williams  has  been  elected  a 

director  of  the  Franz  Foundry  and  Ma- 
chine Co.  at  the  annual  meeting  of 

the  stockholders.  Other  officers  elected 
were  C.  Franz,  president;  C.  W.  Franz, 
vice-president;  John  A.  Brittian,  secre- 

tary; VV.  H.  Parry  treasurer;  J.  M 
Alderfer,  R.  J.  Coleman  and  C.  M. 
Mishler,  directors. 

A  new  600-ton  blast  furnace,  just 
completed  at  a  cost  of  $5,000,000,  will 
be  put  in  operation  this  week  by  the Trumbull  Cliffs  Furnace  Co.  at  War- 

ren, Ohio. 

The  Thompson-Copeland  Co.  Inc.,  has 
been  incorporated  under  the  laws  of 
Massachusetts  to  manufacture  nuts, 
lock-washers,  cotter  pins,  light  stamp- 

ings, screw  machine  products,  etc.  The 
capital  stock  is  $50,000.  The  officers 
are:  President,  John  T.  Brierly,  form- 

erly with  the  Hobbs  Manufacturing 
Co.;  vice-president,  Eugene  A.  Cope- land;  treasurer  and  manager,  H.  C. 
Thompson.  The  new  concern  has  taken 
over  the  interests  of  the  Worcester  Nut 
Co.,  and  will  continue  this  line  in  con- 

nection with  its  other  products.  The 
offices  are  on  Vine  St.,  corner  of  Cherry 
St.,  Worcester,  Mass. 

The  Harley  Co.,  Springfield,  Mass., 
has  opened  under  new  management 
with  100  men  and  will  add  to  the  num- 

ber as  becomes  necessary.  It  is  stated 
that  negotiations  are  well  advanced  for 
contracts  for  castings  and  drop  forg- 
ings  amounting  to  $6,000,000,  half  of which  will  be  sublet  to  other  concerns. 

The  William  Powell  Co.,  Cincinnati, 
Ohio,  manufacturer  of  valves,  has  ac- 

quired the  plant  of  the  Cincinnati 
Grinder  Co.  and  will  use  it  as  a  manu- 

facturing plant  to  make  iron  and  steel 
valves.  The  old  plant  at  2525  Spring 
Grove  Ave.,  will  be  used  to  manufac- 

ture brass  valves  only.  The  new  plant 
is  located  on  Colerain  Ave. 

The  Lanston  Monotype  Machine  Co., 
of  Philadelphia,  has  purchased  the 
plant  and  equipment  of  the  Barrett 
Adding  Machine  Co.,  of  Philadelphia. 
The  manufacture  and  distribution  of 
listing  and  adding  machines  will  con- 

tinue  under  the   new  management. 

The  Seneca  Iron  and  Steel  Co.,  Buf- 
falo, N.  Y.,  reports  that  it  is  at  present 

working  on  a  50  per  cent  production 
basis,  having  seven  of  its  fourteen  mills 
in  operation.  Officials  of  the  company 
are  optimistic  as  to  the  future  and 
expect  to  employ  many  men  before spring. 
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George  R.  Olson,  formerly  sales- 
man in  the  Middle  Western  States  for 

Landers,  Frary  &  Clark  Co.,  New  Bri- 
tain, Conn.,  has  recently  joined  the 

sales  staff  of  Wiebusch  &  Hilger,  Ltd., 
110  Lafayette  St.,  New  York,  and  will 
cover  the  Middle  Western  States  for 

the  company,  making  his  headquarters 
in  the  Chicago  office  of  the  firm. 

P.  T.  Irvin,  formerly  sales  manager 
of  the  Lincoln  Twist  Drill  Co.,  Taun- 

ton, Mass.,  has  recently  been  chosen 
manager  of  the  small  tools  division  of 
the  Greenfield  Tap  and  Die  Corpora- 

tion, Greenfield,  Mass. 
Edmund  S.  Wolfe,  president  of  the 

First  National  Bank  of  Bridgeport, 
Conn.,  has  recently  been  appointed  re- 

ceiver of  the  Coe-Stapley  Manufactur- 
ing Corporation,  West  Haven,  Conn., 

manufacturer  of  sheet  metal  goods,  etc. 
Mr.  Wolfe  states  that  the  present  pro- 

ceeding is  largely  for  the  purpose  of  re- 
organization. 

P.  Leroy  Harwood,  of  New  London, 
Conn.,  has  been  appointed  receiver  of 
the  Groton  Iron  Works,  Inc.,  Groton, 
Conn.  The  appraisers  named  are 
Archibald  M.  Main,  of  Groton,  and 
Elias  F.  Morgan,  of  Norwich. 

A.  V.  AViLSON,  who  for  fifteen  years 
has  been  engaged  in  engineering  con- 

struction work  in  the  southern  field, 
has  organized  the  Southern  Machinery 
and  Equipment  Co.,  in  Atlanta,  Ga., 
a  new  concern  to  handle  machinery 
and  cover  the  entire  Southeastern  ter- 

ritory. The  company's  address  is 
Hrfaley  Bldg.,  Atlanta,  Ga. 

G.  D.  East  has  been  appointed  dis- 
trict sales  manager  for  the  Newton 

Steel  Co.,  Youngstown,  Ohio,  with 
headquarters  in  Cleveland,  Ohio. 

Fred  J.  Griffiths  has  announced  his' 
resignation  as  superintendent  and  vice- 
president  of  the  Central  Steel  Co.  of 
Massillon,  Ohio.  He  has  been  identified 
with  the  company  since  1914. 
Edgar  Bourquin,  1347  Main  St., 

Waltham,  Mass.,  has  recently  ar- 
ranged to  act  as  distributor  in  the  East 

for  the  Ames  lettering  instrument 
made  by  the  O.  A.  Olson  Manufactur- 

ing Co.,  Ames,  Iowa. 
H.  A.  Fisher,  plant  engineer  of  the 

Worcester  Pressed  Steel  Co.,  has  taken 
over  the  duties  of  the  chief  engineer, 
Mr.  Marcheseault,  who  recently  re- 

signed, and  will  hereafter  have  charge 
of  all  new  development  work  in  addi- 

tion to  the  duties  of  plant  maintenance. 
Eliot  B.  Drury  has  resigned  his  po- 

sition as  chief  of  the  research  depart- 
ment of  the  Greenfield  Tap  and  Die 

Corporation  to  become  sales  promotion 
manager  for  the  American  Wringer 
Co.,  Woonsocket,  R.  I. 
Arthur  H.  Graepenhan,  formerly 

chief  draftsman  for  the  John  Steptoe 
Co.,  is  now  connected  in  the  same  ca- 

pacity with  the  Cincinnati  Ball  Crank 
Co. 

W.  C.  Stripe,  previously  engineer  of 
the  Philadelphia  office  of  the  Combus- 

tion Engineering  Corporation,  is  now 
in  charge  of  the  new  branch  office  at 
Pittsburgh,  Pa.  Otto  de  Lorenzi,  test 
engineer,  has  been  transferred  from 
the  New  York  to  the  Chicago  office  of 
the  Combustion  Engineering  Corpora- 
tion. 

Charles  D.  Blackwelder,  mechani- 
cal engineer,  formerly  with  the  Ameri- 
can Machine  and  Manufacturing  Co., 

has  recently  returned  to  this  country 

after  several  years'  service  in  India 
and  Ceylon  on  engineering  work.  He 
is  now  located  in  Greenville,  S.  C. 

Zeno  D.  Barns  has  been  appointed 
manager  of  the  Cleveland  office  of  the 
Ajax  Metal  Co.,  of  Philadelphia,  Pa. 
Mr.  Barns  was  formerly  with  the  West- 
inghouse  Electric  and  Manufacturing 
Co. 

W.  A.  Patterson,  who  has  been  as- 
sociated with  the  Westinghouse  Elec- 

tric and  Manufacturing  Co.  for  the 
past  sixteen  years,  has  resigned  to  be- 

come vice-president  of  the  Kaestner  & 
Hecht  Co,  electric  elevator  builders,  of Chicago. 

W.  D.  Blatz  has  been  appointed 
general  sales  manager  of  the  Bridge- 

port Brass  Co.,  Bridgeport,  Conn.  Mr. 
Blatz  has  been  connected  with  the  com- 

pany for  six  years.  ^ 
C.  H.  Davies  has  resigned  his  posi- 

tion as  head  of  the  sales  department 
of  the  S.  E.  Bowser  Pump  and  Tank 
Co.,  Chicago,  111.  He  is  now  in  charge 
of  advertising  and  marketing  with  the 
Citrus  Products  Co.,  of  Chicago. 
Roland  Gerry,  a  director  in  the 

Jones  &  Laughlin  Steel  Co.,  Pittsburgh, 
Pa.,  has  been  appointed  special  sales 
representative  of  the  company  for  the 
United  States  and  Canada. 

William  B.  Todd,  vice-president  of 
the  Unior  Drawn  Steel  Co.,  Beaver 
Falls,  Pa.,  has  been  appointed  manager 
of  the  cold-rolled  department  of  the 
Jones  &  Laughlin  Steel  Co.,  Pittsburgh, Pa. 

William  N.  McMunn,  formerly 
with  the  Whiteman  &  Barnes  Manu- 

facturing Co.,  Chicago,  111.,  is  now  with 
the  Parish  &  Bingham  Corporation, 
Cleveland,  Ohio. 
John  M.  Murphy,  of  the  J.  H. 

Murphy  Iron  Works,  was  re-elected 
president  of  the  New  Orleans  Metal 
Trades  Association,  at  its  annual  meet- 

ing held  recently.  C.  F.  Rantz  was 
elected  vice-president,  and  Warren 
Johnson  secretary-treasurer. 

W.  C.  Starkey,  who  has  been  chief 
engineer  of  the  Ohio  Brass  Co.,  for  a 
number  of  years,  has  become  vice-presi- 

dent and  directing  engineer  of  the 
Stevenson  Gear  Co.,  Indianapolis,  Ind. 
Mr.  Starkey  is  prominent  in  engineer- 

ing circles  and  an  expert  on  tool  equip- 
ment and  gear  cutting  devices. 

W.  W.  Clark,  export  manager  of  the 
Hart-Parr  Co.,  tractor  manufacturers, 
is  now  in  Australia  where  the  company 
has  established  a  business  in  the  past 
two  years.  Before  returning  to  the 
United  States  Mr.  Clark  will  spend 
sometime  in  the  Philippine  Islands  on 
Hart-Parr  business. 

R.  W.  Funk,  superintendent  of  the 
Titan  Metal  Co.  since  the  erection  of 
the  plant  here  six  years  ago,  has  re- 
signed. 

his  father,  and  in  1871  became  a  prac- 
ticing lawyer.  From  childhood,  how- 
ever, his  mind  had  turned  toward 

mechanical  inventions  and  while  study- 
ing law  he  began  experimenting  with 

various  devices  for  automotive  vehicle:;. 
An  engine  supplied  with  kerosene  and 
nitrous  oxide  gas  proved  a  failure,  but 
his  next  scheme  was  triumphant.  This 
consisted  of  an  engine  of  the  compres- 

sion type,  with  gasoline  for  fuel.  In 
1879  he  applied  for  letters  patent 
thereon.  In  1900  he  began  the  suit 
against  the  Ford  Motor  Co.,  the  Pan- 
hard  and  Levasseur,  and  other  concerns 
in  this  country  and  in  Europe,  for  in- 

fringement upon  his  patent.  "The  case 
was  a  long  and  vigorously  contested 
one,  but  was  finally  decided  against 
Mr.  Selden.  Mr.  Selden  was  president 
of  the  Selden  Motor  Co.  of  Rochester. 
He  retained/  and  greatly  prized  his 
first  successful  gasoline  engine,  which 
was  made  in  the  shop  of  Frederick 
Michel,  in  Rochester. 

Robert  Bailey,  retired  vice-presi- 
dent of  the  Morris  &  Bailey  Steel  Co., 

of  Wilson  Station,  Pa.,  died  at  his  home 
in  Cleveland,  Ohio,  last  week. 

T.  Clark  Dill,  founder  of  the  T.  C. 
Dill  Machine  Co.,  Inci,  Philadelphia, 
died  on  Jan.  6  of  heart  failure.  Mr. 
Dill  began  as  a  machinist  and  his 
early  experience  with  slotting  machines 
led  to  the  designing  of  the  well-known 
Dill  slotter  with  the  adjustable  head. 
Mr.  Dill,  although  of  a  quiet  and  retir- 

ing disposition,  was  well  known  among 
his  fellow  members  of  the  National 

Machine  Tool  Builders'  Association,  and 
his  genial  manner  and  consistent  at- 

tendance will  be  missed  at  the  coming 
conventions. 

Harry  O.  Stage,  president  of  the  H. 
O.  Stace  Iron  Works,  of  New  Orleans, 
La.,  died  last  week.  He  was  fifty-one 

years  old. 
James  A.  Brady,  founder  and  presi- 

dent of  the  James  A.  Brady  Foundry 
Co.,  Chicago,  111.,  died  in  that  city  on 
Jan.  9.  He  was  seventy-four  years  old. 
Mr.  Brady  organized  the  company 
which  bore  his  name  in  1899,  and  was 
its  president  and  general  manager  until 
his  retirement  about  ten  years  ago. 

Herman  Herold,  owner  of  the  Her- 
old  Machine  Works,  Lima,  Ohio,  died 
in  that  city  on  Jan.  11.  He  was  forty- 
eight  years  old. 
Arthur  Seymour  Brown,  vice-presi- 

dent of  the  Ansonia,  Conn.,  branch  of 
the  American  Brass  Co.,  Waterbury, 
Conn.,  died  on  Jan.  11  at  his  honie,^  in 
Orange,  Conn.  Mr.  Brown  was  forty- 
five  years  of  age.  He  has  been  with 
the  American  Brass  Co.  for  some  time, 
and  was  also  identified  with  other  in- 

dustrial concerns  of  Connecticut. 

George  Baldwin  Selden,  who  has 
been  called  the  "Father  of  the  Auto- 

mobile," died  at  his  home  in  Rochester, 
N.  Y.,  on  Jan.  17.  He  was  a  graduate 
of  Yale  University,  studied  law  under 

National    Association    of    Mannf artnrers : 
Special  convention  on  tariff  legislation.  .Ian. 
30  and  31,  New  Willard  Hotel,  Washington, 
D.  C.  G.  S.  Boudinot.  50  Church  St..  New 
Yorlj  City,  is  secretary. 
American  Boiler  Manufacturers'  AsHOrin- 

tion:  Winter  meeting,  Feb.  13,  Fort  Pitt 
Hotel,  Pittsburgh.  Pa.  H.  N.  Covell.  sec- 

retary,   191    Dilfeman    St.,    Broolclyn,    .V.    Y. 
American  Institute  of  Electrical  Knffl- 

neerg:  Mid-winter  meeting  Fob.  15,  16  iind 
17.  Engineering  Societies  Building.  New 
York   City,    F.    I...    Hutchinson,    secret.ary. 
American  Institute  of  Minlnur  and  Metal- 

lurgical EngineerH:  Annual  meeting  Feb. 
20  to  24.  Engineering  Societies  Building, 
New  Yo/k  City.     B.  Staughton,  secretary. 
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UnlM  Tool  Ob,  Omnca^  Uaaa. 
'Amorkaut  MaohtnkM."  fttpt.    1.   19tl 

Th*  aBflslit  »r  «piBdl*  Bugr  b*  ■•<  at 
•tt)-  uici*  •><>>  c>><f  t>aa«  o««r  a  ndlu* 
of  17*  d«c  .  an<l  tl(tit*n«d  in  poaltlon 
by  BkMiiw  of  a  ilraw-al««r«  and  knurltd 
oat.  Ck>«*  adjuauaent  la  prorid«4  Ui 
aajr  «t  tha  poalttona  by  tha  amall  rac- 
alAtlnc  acr«w  at  the  and  of  th«  lavar 
tfcaLoaiTiaa  tba  aplndla  A  V-ilot  In 
tba  Mwa  ptOTldaa  for  tb«  U8«  of  tha 
loQl  In  eooaacUoa  witb  round  work. 
•ad  a  paJr  of  puab  pluga  la  each  end 
of  tha  baaa  anablaa  tba  Uninc  up  of 
work  fttiaa  tba  tept  aids  or  bottom  of 
a  Plata.     WaigM.  t  lb. 

I    Scr»w-I'Ut«  SrU I        Prail  &  Whitney  Co.,  Hartford.  Conn. 
"American  Machinist."   Sept.   1,   1921. 

The  taps  and  dice  Included  In 
these  seta  are  aome  of  the  regular 
product  of  the  company.  The  va- 

rious seta  include  from  Ave  to  nine 
sizes  of  taps,  either  taper  or  plug 
or  both,  with  correapondint:  dies. 
Either  U.  S..  S.  A.  E..  or  Whit- 
worth  Standard  threads  can  bo 
furnished.  The  aeta  containing 
nve  or  aeven  sixea  of  taps  and  dies 
include  one  tap  wrench  and  one 
die  stoclc.  while  the  seta  of  nine 
aisea  contain  two  tap  wrenches 
and  two  die  atocka.  Each  sat  is 
pacl(ed  in  a  case,  togetber  witb  a screwdriver. 

•ad  Baralahlac  Taal.  Fard  Cyiladar 
Indluu  Ttel  Co..  RtcbmoDd.  Ind. 

'AMOtrlcma  Macbtnlat,"  Sept.  I. 

Tlila  rauBar  and  bumUbln|r  tool 
are  (or  rcSnlshinK  the  cylinder 
l>or««  of  Ford  and  K»rdson  m- 
Klnaa  It  la  clalmwd  tbat  the  use 
ot  tbam  prtm  tha  eyllndar  walla  a 
amnwtb.  hard  flnlah.  Tba  reamer 

tan  Inaaitad  bladea  of 
Itaal  and  of  lenctb 

Dt  to  allow  for  (rlndinc. 
Tha  ntetbod  of  boldinc  the  blades 
kaapa  tbam  at  tba  proper  adjuat- 
mofit.  TIM  pllol.  whlcb  la  of  tool 
>:■  •■!.  bardancd  and  ground,  la  free 
Ui  turn  •nd  gulda  tbe  reamer.  The 
t  '.rntablnc    tool    contalna    twenty 

'.iilng  rollara,  made  of  bigb  oar- 
•^  ■!>  stceL  •nd  lutfdeaad  and  ground. 

i*n. 

«MU«I.  Kptadle  IpMd.  Variable^  Uqald 
Oilgear  Co.,  Milwaukee.  Wis. 

"Amarican  Macblniat,"  Sept.  8.  1111. 

Tbia  darlea  la  Intandad  for 
transmitting  tbe  power  from  • 
llnMhaft  or  eontMit-spaad  motor 
to  ihr  spindle  of  •  machine  tool, 
giving  any  need  daslrad  between 
the  Ifinlta.  The  drive  la  through 
liquid  praaaara.  both  a  pump  unit 
and  a  motor  unit  oonnectad  by. 
draullcally  being  provided.  By 
varying  tba  atroka  of  tbe  pump. 
tha  speed  of  the  hydraulic  motor 
and  of  tba  spindle  can  be  readily 
vsrlad.  An  automatic  overioadlng 
guar  ia  provided  to  reduce  tba 
spead.  also  by  r<-duclnK  the  stroke^ 
when  tba  lathe  ia  taking  too  heavy 
a  cul.  The  thrusta  of  the  plunger* 
and  no  connacting  rods  are  used. 

Dle-8luklns  Maehlnr.  .\utouiatlo 
Keller  Mechanical  Kngruvln^  Co..  BroolUyn.  N.  T. 

"American  Maohinlst,"  Sept.   8,   1921. 

The  machine  can  be  operated 
either  automatically  or  semi-au- 
tomatlcally,  reproducing  in  iron 
or  steel  the  roaster  form,  which 
can  be  made  of  wood  or  plaster. 
Very  light  pressure  is  applied  by 
the  tracer  on  tin-  ina.ster.  ul- 
thougb  a  heavy  pressure  can  bo 
applied  to  the  cutting  tool.  The 
machine  Is  electrioBlly  operated, 
and  hand  wheels  are  not  provided. 
By  means  of  push  buttons,  all 
the  movements,  feeds  and  rapid 
traverses  can  be  controlled.  The 
machine  is  adapted  to  making  diea 
for  drop-forging  work,  as  well  aa 
for  sheet-metal  forming. 

Threading  Mnrhine,  Bench 
Ci'ometric  Tool  Co.,  New  Haven,  Conn. 

"American  Machinist,"  Sept.  8,  1921. 

The  machine  is  fitted  wl^h  a 
si'lf-openlng  rotary  die  head  to 
lut  threads  of  fine  pitch  on  diame- 
t.rs  from  A  to  A  in.  The  bod 
of  the  machine  consists  of  a  sin- 

gle casting,  and  carries  a  spin- dle mounted  on  bronte  bearings 
and  driven  by  a  three-step  cone 
imlley.  Adjustable  stops,  ar- 

ranged on  the  trip  rod,  govern 
the  point  of  opening  and  closing 
tha  die  head.  The  carriage  is 
etjulpped  with  a  two-]awed  chuck, 
operated  by  a  handwheel.  and  it  travels  on  a  round  shaft.  The 
macnine  ih  urraneeu  ror  DoltinR  to  u  bench,  or  it  may  l>u  mouuteo 
on  a  separate  peUeslal. 

t«cha*aaUas  XaehUe,  Aaloautto 
Stolp  Co..  Oenava.  X.  T. 

"Amerloaa  Maohinlst,' 

Ttia  machlna 
aaamad  artkd«s  dlract  from  tba 
blank  without  an  extra  operation, 
and  it  Is  alao  aqulppad  with  h 
><'ir-r«-edlng  attachment,  by  which 
l'.Mk-«eaffl«d  tubas  can  be  pro- 
•luord  direct  from  •  eoO  of  naUL 
1 1  win  lock-s«am  tubes  uf  any 
tliK.knaaa  of  m«tal.  and  taper 
lubaa  within  certabi  limits.  Tb« 
maahlne  can  fa*  uaed  for  tha  man- 
•faeutre  of  such  •rtlelra  ••  tla 
rana.  mailing  lubes  and  mulHer 
lubaa. 

Filing  Attaehnient.  Drill  Press 
Utility  Tool  and  Manufacturing  Co., 

2717  Lafayette  .Wi'.,   St.   I.ouIh.   Mu 
"American  Machinist,"  Sept.  8, 

This  filing  attachment  is  Intended 
for  application  to  drilling  machines. 
It  consists  of  a  housing  which  slips  on 
the  spindle  sleeve,  imd  which  contains 
a  pair  of  bevel  gears  operated  by  the 
machine  spindle.  To  one  of  the  guars 
Is  attached  a  crank  that  serves  to  re- 

ciprocate a  abaft,  the  lower  end  of 
which  carries  a  file.  The  attachment 
will  accommodate  files  up  to  16  In.  in 
length.  The  ram  Is  adjustable  for  any 
angle  up  to  90  deg.  with  tbe  aplndle. 

1911. 

CUp,  paste  onS  X  5-in.  cards  and  file  aa  desired 
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Machine  Tools  and 
Machinery  Wanted 
Hschine-tool  wantR  published 

without  charge 

Cal..  Los  Angeles — The  Atchison,  Topeka 
&  Santa  Fe  Ry.,  Kerikhoft  Bldg. — traveling 
crane  extending  length  ot  proposed  machine 
shop,   65   X  510  ft.,  at  San  Bernardino. 

Conn.,  Danbur,v — K.  M.  Beers,  51  Main 
St. — one  ton  chain  hoist  for  automobile 
repair  work. 

Conn..  Se.vmour — F.  Holbrook,  Derby  Ave. 
one  small  grinder  for  farm  work. 

III..  Chicago — The  Chicago  Machine  Tool 
Co.,  649  West  Washington  Blvd. — one  26 
in.  Libby  turret  lathe,  late  type. 

III.,  Chicago — A.  B.  Segur  &  Co.,  728 
West  Madison  St. — one  punch  press.  14  in. 
back  ojjening  clutch   on  sliding  ways. 

III.,  Chicago — F.  P.  Smith  Wire  &  Iron 
Wks..  3346  Clybourn  Ave.,  A.  McClure, 
Purch.  Agt. — one  power  press  14  or  16  ft. 
long  also  a  43  ft.  span  crane  about  5  ton, 
motor  height. 

III.,  Chicago — The  Quick  Service  Radiator 
Repair  Co.,  2341  Cottage  Grove  Ave.,  B. 
Wade.  Purch.  Agt. — one  J  in.  electric  drill, 
tinner's  tools,  one  small  power  hammer  and machinery  for  making  radiator  cores. 

III..  Chicago — J.  A.  Toff.  122S  '.Vinnimac 
Ave. — one  lathe  and  one  drill  press. 

III..  Chicago — W.  K.  Williams,  28  East 
Jacl^son  Blvd. — one   20  in.   crank  shaper. 

III.,  Streator — The  Streator  Community 
High  School  I'ist.,  R.  C.  O.sborn,  302  East 
Main  St..  Pres. — manual  training  eciuipment 
for  proposed  Community  High  School. 

III..  Sycamore  —  The  Chicago  Insulated 
Wire  &  Mfg.  Co.. — one  surface  grinder,  ca- 

pacity to  swing  up  to  24  in.  in  diameter 
(used). 

in..  Virden — The  Bd.  Educ,  F.  H.  Shriver, 
Secy.  —  manual  training  and  domestic 
science  eciuipment. 

111..  Waukegan — .1.  S  Heath  Co.,  J.  S. 
Heath,  Jr..  Purch.  Agt. — one  Smurr  & 
Kauren  No.  2  automatic  wire  crimping, 
cutting  and   counting  machine. 

Md..  Cumberland — The  Cumberland  Sales 
&  Service  Station.  Virginia  Ave.  and  5th 
St. — machine  shop  equipment  for  repair 
and  service  departments  of  proposed  sales 
station. 

MasH.,  Lowell  —  The  T^amson  Co.  196 
Walker  St.,  manufacturer  of  carrier  tubes, 
steel  conveyors,  etc. — one  double  end  punch, 
■with  capacity  ii  in.  hole  through  ^  in.  plate. 36  in.  gap  on  one  end  and  1  2  in.  gap  on  the 
other,  also  one  double  angle  shear,  capacity 
6  in.  X  6  in.  x  3  in.,  for  plant  at  Esistwood, N.  y. 

Mich..  Detroit — The  Grennan  Cake  Corp.. 
1230  17th  St. — equipment  for  bakery,  in- 

cluding machinery  for  mixing  dough  and 
h.indling  cakes. 

Mich.,  Detroit — The  Grosse  Pointe  Motor 
Service  Garage.  16701  .Jefferson  Ave. — auto- 

mobile .service  station  machinery. 
Mich..  Detroit — I.amh  Co..  193S  Franklin 

St. — N'o.  fifi  Ileald  internal  grinder.-,  also cylinder  reboring  tools. 

.Mo..  Hannibal — C.  Miner.  313  Main  St.. 
will  receive  bids  until  Feb.  15.  equipment 
for  eeneral   shop  and  radiator  repair  shop. 

including  cornice  brake,  bender  and  auto- 
mobile  radiator   core,    boring   machine,   etc. 

Mo.,  Joplin. — The  Spotless  Cleaners  & 
Dyers,    106    Main   St. — cleaning   machinery. 

-Mo.,  Webb  City— The  Rock  Hill  Paint  & 
Cloth  Co..  R.  Porter.  Secy. — paint  making 
machinery,  rock  grinders  and  pulverizers. 

N.  J.,  Newarlt — The  Wigder  Mfg.  Co.,  28 
Wickliffe  St. — one  automatic  droii  hammer, 
600  or  800  lb.  (used  if  In  good  condition). 

N.  Y.,  Buffalo— .H.  Schumacker,  c/o  E.  S. 
Williams,  59  Highgate  Pk.  —  small  foot 
power  lathe. 

N.  Y..  Buffalo — One  12  ft.  machine  for 
corrugating  flat  and  galvanized  steel  sheets 
with  forms  for  3  J  in.  and  IJ  in.  standard 
corrugations.  Address  W.  F.  Schweigert, 
Secy,  of  the  Niagara  Machine  &  Tool 
Wks.,  637-697  Northland  Ave. 

N.  Y.,  Buffalo— J.  M.  Sparks  Wholesale 
Dairy,  146  Prospect  Ave.,  J.  M.  Sparks, 
Purch.  Agt. — metal  turner  and  bench  folder 
for  repairing  milk  cans. 

N.  Y.,  New  York — The  Janusch  Mfg.  Co., 
282  East  135th  St. — four  speed  lathes,  two 
turret  lathes  and  one  screw  press. 

N.  Y.,  New  York — Kays  Inc.,  204  East 
107th  St, — one  bench  lathe  and  one  milling 
machine. 

N.  Y..  New  York — The  Natl.  Biscuit  Co., 
10th  Ave.  and  15th  St. — equipment  for  pro- 

posed factory  and  warehouse  at  Cincin- nati, O. 

N.  Y..  New  York — The  Progressive  Die 
Cutting  Co.,  204  Greene  St. — ^three  shears, 45  in.  long. 

N.  Y..  Rochester — The  Bd.  Educ. — equip- 
ment for  foundry,  automobile  and  sheet 

metal  shop,  in  connection  with  proposed 
high  school  on  Hudson  and  Norton  Sts. 

N.  C,  Wilmington — Carter's  Production Wk.s.,  210  South  Water  St.,  O.  Carter,  Mgr. 
— one  automatic  saw  sharpener  for  single 
saws. 

O..  .4da — The  McCurdy  Mfg.  Co..  S.  M. 
McCurdy,  Purch.  Agt. — rae  al  working  ma- 

chinery of  all  kinds. 
O..  Cincinnati — The  Jones  Machine  Tool 

Co.,  435  East  Pearl  St.,  H.  C.  Jones,  Purch. 
Agt. — one  double  crank  geared  press,  sim- 

ilar to  Bliss.   No.  2J.   35   to  40  ton  pres.sure. 
One  l.ono  ampere  plating  dynamo.  8  to 

12   volts. 
One   belt  driven   200  lb.  drop  hammer. 
One  No    60   Heald  cylinder  grinder. 
O..  Cincinnati  —  W.  Powell  Co..  2525 

Spring  Orove  Ave..  R.  McFarlan.  Purch. 
Agt. — ^equipment  for  the  manufacture  of iron  and   steel  valves. 

O..  Cleveland — The  Bd.  Educ.  East  6th 
.St.  and  Rockwell  .\ve. — two  12  in.  wood- 

working sjjoed  lathes,  motor  driven,  with 
55  in.  beds  and  two  with  72  in.  beds,  also 
one  20  in.  pattern  maker's  lathe,  motor driven. 

O.,  Cleveland — The  city,  J.  F.  Maline, 
nir.  of  Pub.  Serv.— one  direct  heat  rotary 
dryer. 

Ore.,  Portland — The  Treasury  Dept.,  J. 
A.  Wetmore,  Superv.  ."^rcht..  Wa.sh..  D.  C, 
will  receive  bids  until  Feb.  10.  for  the  in- 

stallation complete  of  mail  conveying  ma- 
chinery in  the  United  States  Post  Office, 

here. 
Pa..  Dormont  —  The  Bd.  ICduc.  —  shop 

equipment  including  lathes  for  vocational 
department  of  high  school  now  under  con- struction. 

Pa.,  Johnstown— The  Bensholf  Printing 
Co,.  1110  Franklin  St.,  H.  M.  Benshoff, 
Prop. — linotype  machine,  pres.ses,   etc. 

Pa.,  Phila. — The  Boice  Folding  Box  Co., 
Ogden  and  Hallon  St.  W,  S.  Boice  4020 
Spruce  St.,  Pres. — automatic  folding  and cutting  machines,  also  general  equipment 
for  paper  box  manufacturing. 

Pa„  Fhlla. — L.  F.  Seyfert's  Sons.  Inc., 437-41  North  3rd  St„  L.  J.  Hay,  Purch. 
Agt. — .several  24-36  and  42  in.  Bullard  New 
Era  type  vertical  boring  mills. 

Pa..  Phlla. — The  Tasty  Baking  Co.,  2335 
Sedgley  St. — .automatic  mixers,  automatic 
formers,  conveyors,  electric  furnaces,  etc. 

Pa.,  Pittsburgh — Hubbard  &  Co.,  6301 
Butler  St.,  manufacturer  of  shovels — two 
12  ft.  rotary  annealing  furnaces  with  con- 
veyors. 

Pa..  Pittsburgh — ^The  Pittsburgh  &  West 
Virginia  R.R..  Wabash  Bldg. — one  42  in. car   wheel  borer. 

Pa..  Sharpsburg- J.  E.  Klug,  205  8th  St. 
— small  woodworking  lathe  or  speed  lathe 
(used  if  in  good  condition). 

Pa..  Washington — G.  Kestrick,  988  Bruce 
St. — metal  working  machinery  including 
lathe,  drill  press  and  shaper  (used  if  in 
good  condition). 

Tenn..  Camden — R.  R.  Melton — machinery 
and  materials  for  the  manufacture  of 
patent  auto  license  plates. 

Va.  Richmond  ^  Hackley  Morrison  Co., 
16J  North  9th  St. — one  punch,  24  in.  archi- 

tectural jaws  with  motor,  %  in.  or  1  in. 
capacity. 

One  punch,  12  in.  architectural  jaws  with 
motor.   !J  in.  capacity. 
Two  riveting  hammers,  capacity  J  in. 

rivets. 
One  chipping  hammer.  Little  David,  or 

equivalent. One  rivet  forge,  oil,  portable,  compressed 
air  blaze,  300  rivets  per  hour. 

One  portable  electric  drill,  capacity,  \l 
in.  holes. 

Bridge  reamers,  drills,  rivet  sets,  J  in, 
to  1   in. 

One  grinder,  motor  or  belt  type,  2-12  in. X  2  in.   wheels,   heavy  work. 
One  bolt  and  pipe  threading  machine, 

capacity  to  H   in.  bolts  and  2   in.  pipe. 
One  pipe  bending  machine  to  take  up  to 

2  in.  pipe,  hand  operated. 
One  power  hack  saw,  capacity  6  x  6  or 

S  X  8.  high  speed. 
Four  span  geared  hoists,  capacity  "  ton, 

Yale  preferred. 
Hand  threading  .stocks  and  dies,  g  in.  to 

11  in. One  16  or  20  in.  crank  shaper. 
Eight  compound  rests  for  19  in.  LeBlond 

lathe.s. One  No.   3  or  No.    4   stone  cru.sher. 
One  No.  5  (^hampion  portable  crusher with  screen  and   elevator. 
One  25  to  40  ton  .standard  gage,  saddle 

tank   locomotive. One  4   in.  sand  pump. 
One   6   in.   sand   pump. 
One  10  to  15  ton  complete  raw  water 

ice  plant. 
One  20  ton  wagon  scale. 
One  No.  5  or  No.  6  Roots  or  Connors- 

viUe   positive   blower. Advise  as  to  shipping  points. 

V».,  Wytheville — R.  P.  John.son,  O.  M. 
Johnson.  Purch.  .\gt. — one  6  or  8  in.  x  2\ 
or  30  in.  heavy  planer  and  matcher;  must 
be  modern,  good  fast  feed  (used). 
One  10  to  20  ton  ice  plant,  complete 

with  boiler. 
One  I  yd.  clamshell  bucket,  Hayward 

preferred. One  set  of  12  x  12  in.  derrick  irons  and 
sheaves,  complete,  for  wood  beam  derrick. 
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Task  plates  are  quoted  at  the  Pittsburirh  mills  at  $1.60; 
strartural  shapes  and  soft  ste«l  bars  at  $1.50@$1.60  per 
100  Ih.  Heavy  tonnas«3  seem  to  be  maintaininir  the  $1.50 
price  very  (irmly  with  slight  tendency  to  move  toward  $1.60. 

Chicaito  mill  quotations  on  structural  shapes,  plates  and 
bars  ranire  from  11.60  to  $1.70  or  10c.  per  100  lb.  above  the 
Pittsbur||4i  base. 

Reductions  in  dealers*  purchasing  prices,  at  the  New  York 
warehouses,  are  quoted  on  old  metals.  Copper,  light,  and 
bottoms  are  quoted  at  9c.  as  against  die;  heavy  brass  at  6c., 
reduced  from  7c..  and  light  brass  at  4|c,  as  compared  with 
5c.  per  lb.  one  week  ago. 

Copper  and  linc  show  considerable  dullness  in  the  New 
York  warehouses,   with  tin   quiet  and  lead   fairly   steady. 

Linseed  oil  is  quoted  in  New  York  at  75c.  as  against  73c. 

per  gal.  in  5-bbL  lots. 

IRON  AND  STEEL 

PIG  IRON  —  Prr  groM   ton  —  Quotations   compiled    by   The 
Matthew  Addy  Co.: 

CINCINNATI 

No.  2  Southern    $22.50 
Northern  Basic        22.02 
Southern  Ohio  No.  2       23.52 

NEW  YORK— Tidewater  Delivery 
Southern  No.  2  (Silicon  2.25  to  2.75)       28.  SO 

BIRMINGHAM 
No.  2  Foundr> 18.00 

PHILADELPHIA 

Eastern  Pa.,  No.  2x.  2.25-2.75  sil   •  20. 76 
Vintinia  No.  2....                                     28.74 
Basic                                    20.75 
Grey  Forge    22.50 

CHICA(» 
No.  2  Foundry  local    2 1 .  70 
No.  2  Foundry,  Southern,  sil  2.25^2.75    H.<<(> 

PITTSBURGH,  indudiag  Ireight  charge  from  Valley 

No.  2  Foundry    22 .  46 
Basic    20.'«, 
BcMcmer    2 1 .  96 

SHEET'S — Quotations  arc  in  rents  per  pound  in  various  cities from  warehouse;  also  the  base  quotations  from  mill: 

Piltsburnh, 
larKC 

Blue  Annealed     Mill  Lots  New  York  Cleveland  Chicago 
No.  10            2.25  3.2K  3.10  3  38 
No.  12             2.30  3.33  3.15  3.43 
No.  14            2.35  3.38  3.20  3.48 
No.16            2.55  3.48  3.30  3  58 

Black 
Nof.  17and21.          2.85  3.80  3.55  3.95 

N'os.  22  and  24.           2.90  3.85  3.60  4  00 Nos.  25and26.           2.95  3.90  3.65  4  05 
No.  28            3.00  4.00  3.75  4  15 

Galvanized 
Nos.  10  and  II.           3.00  4.00  3.75  4  15 
Nos.  12  and  14.           3.10  4.10  3.85  4  25 
Nos.  17  and  21.           3.40  4.40  4  15  4  55 
So*.  22and24.           3.55  4.55  4.30  4  70 
No.26             3.70  4.70  4.55  4  85 
N*.2S            4.00  5.00  4.75  5.15 

WROUGHT  PIPE — The  FollowinK  discounts  are  to  jobbers  for 
carload  lots  on  the  latest  PittsburRh  basinKcaril: 

Inches 
1  to  3... 

Steel Black 

71 

Iroit 

Black 
. .     44) BUTT  WELD 

lalv.  Inches 
SSJ  JtolJ.. 
LAP  WELD 
511  2   

55J  21  to  4.. 

41  to6  . 7  to  12.. 

BUTT  WELD,  EXTRA  STRONG,  PLAIN  ENDS 
ItolJ       69  574  JtolJ       44J 
2  to  3       70  S8J 

LAP  WELD,  EXTRA  STRONG,  PLAIN  ENDS 

Galv. 

29J 

2    64 

21  to  6    68 
7  to  8    65 
9  to  12    64 

51J 

sol 
39} 

42J 
42i 

40i 

2       62 
2ito4       66 
4}  to  6       65 
7  to  8       61 
9  to  12       55 

Malleable  fittings. 

SO 
54 

S3 

47 

41 

2    401 

2J  to  4    431 
4jto6    421 
7  to  8    351 
9  to  12    301 

29; 

271 

301 

27 

31 
30 
23 
18 

Classes  B  and  C,  Banded,  from  New  York 
stock  sell  at  net  list.    Cast  iron,  standard  sizes,  20-5%  off. 

WROUGHT  PIPE— Warehouse  discounts  as  follows: 
New  York     Cleveland         Chicago 
Black  Galv.  Black  Galv.  Black    Galv. 

1  to  3  in.  steel  butt  welded.  66%  53%  60}%  471%  621%  481% 
21  to  (.in.  steel  lap  welded.  61%   47%    581%   441%   S9J%   45}% 

Malleable  jittinns.     Classes  B  and  C,  Banded,  from  New  York 
stock  sell  at  list  less  10%.    Cast  iron,  standard  sizes,  32-5%  off. 

MISCELLANEOUS — Warehouse  prices  in  cents  per  pound  in 
100-lb.  lots: 

New  York  Cleveland  Chicago 
Open  hearth  spring  steel  (base) 
Spring  steel  (light)  (base)   
Coppered  Bessemer  rods(base). 
Hoop  steel   ,   
Cold  rolled  strip  steel   
Floor  plates   
Cold  finished  shafting  or  screw. 
Cold  finished   flats,  squares..  .  . 
Structural  shapes  (base)   
Soft  steel  bars  (base)   
Soft  steel  bar  shapes  (base).  .  . 
Soft  steel  bands  (base)   
Tank  plates  (base)   
Bar  iron  (2.00(^2. 10  at  mill).  . 
Drill  rod  (from  list)        5S@iO% 
Electric  welding  wire 

I'::;:; 

Atoi. 

4.50 6.00 

4.50 

6.00 6.00 

6.00 7.00 

8.00 

6.03 

3.38 
2.96 3.13 6.25 

8.25 

6.50 

4.60 
4.56 3.40 

3.45 
3.25 

3.40 
3.95 

3.75 3.90 

2.63 2.46 2.63 

2.53 2.36 

2.53 
2.53 

2.36 

2.53 

3.13 3.13 
2.63 

2.46 

2.63 

2.68 3.52 
2.78 

)@iiO% 

ss% 50% 

8..50. . . . 
.n@i3 7.15.... 

11(^12 6.7S.... 
.10@11 

METALS 

Current  Prices  in  Cents  Per  Pound 

Copper,  electrolytic  (up  to  carlots).  New  York.  . 
Tin,  5-ton  lots.  New  York . .  ._   
Lead  (up  to  carlots),  St.  Louis,  4.60;  New  York. 
Zinc  (up  to  carlots),  St.  Louis,  5.10;   New  York. 

....  14.37J 

....  33.00 

....  5.00 

....  5.50 

Aluminum,  98  to  99%  ingots,  1-15  New  York  Cl
eveland  Chicago tonlots     19.20        20.00  IS. 00 

Antimonv  (Chinese),  ton  spot       5. SO  6.50  6.75 
Copper  sheets,  base     21.25         22.00  23.00 
Copper  wire  (carlots)   15@1S.2S     17.00  16. 25 
Copper  rods  (ton  lots)      19.75         24.00  19.50 

Copper  tubing  (100-lb  lots)     21.25         24.00  23.00 
Brass  sheets  (100-lb.  lots)      16.75  17.00  1H.7S 
Brass  tubing  (100-lb.  lots)     18.50         19.50  20.50 
Brass  rods  (1, 000-1  b.  lots)      14.75         16.00  15.75 
Zinc  sheets  (casks),  (8%  dis.  carlots)..    10. .50         10.65  15.75 
Nickel  (ingot  and  shot),  Bayonne,  N.  J.  41 .00              
Nickel  (electrolyric),  Bayonne,  N.J.  .   44.00       

Solder  (}  and  1),  (case  lots)      19. (X)         23.';0  19.25 
Babbitt  metal  (best  grade)     33.00        42.50  36.00 
Babbitt  metal  (commercial)      16.00  13.50  9.00 
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Shop  Materials  and  Supplies   | 
SPECIAL  NICKEL  AND  ALLOYS— Price  in  cents  per  lb. 

Malleable  nickel  ingots    45 
Malleable  nickel  sheet  bars    47 

Hot  rolled  rods.  Grades  "A"  and  "C"  (base)    60 
Cold  drawn  rods,  Grades  "A"  and  "C"  (base)    72 
Copper  nickel  ingots    37 

Hot  rolled  copper'nickel  rods  (base)    45 
Manganese  nickel  bot  rolled  (base)  rods  "!)"■ — low  manganese  64 

Manganese  nickel  bot  rolled  (base)  rods  "D" — high  manganese  67 

Base  price  of  monel  metal  in  cents  per  lb.,  f.o.b.  Bayonnc,  N.J.: 
Shot      35.00     Hot  rolled  machined  rods  (base)..        53.00 

Blocks      35.00     Hot  rolled  rods  (base)       42.00 

Ingots     3S.00     Cold  drawn  rods  (base)        56.00 
Sheet  bars...    40.00     Hot  rolled  sheets  (base)       55.00 

OLD  METALS — Dealers'  purchasing  prices  in  cents  per  pound: 
New  York  Cleveland  Chicago 

Copper,  heavy,  and  crucible      11.25 
Copper,  heavy,  and  wire      11 .00 

Copper,  light,  and  bottoms  .'       9.00 
Lead,  heavy       4 .  00 
Lead,  tea        3.00 

Brass,  heavy       6.00 
Brass,  light        4.50 

No.  1  yellow  brass  turnings        S .  75 
Zinc        3.00 

TIN  PLATES — American  Charcoal  Plates^Bright — Cents  per  lb 

New       Cleve- 
York         land      Chicago 

"AAA"  Charcoal  Melyn  Grade: 
IC,  20x28,    112  sheets       20.00       18.25  18.50 
IX,  20x28,    112  sheets        22.50       21.00         20.90 

"A"  Charcoal  Allaways  Cjrade: 
IC,  20x28,    112  sheets        17.00       16.00         17.00 
IX,  20x28,    112  sheets        20.00       18.75  19.60 

Coke  Plates,  Bright 
Prime,  20x28  in.: 

100-lb.,        112  sheets        12.50       12.00  14.^0 
IC,  112  sheets        12.80       12.30         14.80 

lerne    Plate 

Small  lots,  8-lb.  Coating: 
100-lb.,    14x20         7.00         5.60  7.25 
IC,  14x20         7.25         5.85  7.40 

11.50 11.00 

11.00 10.00 
9.00 8.75 

3. 75 3.50 

2. 75 3.00 
6.50 6.50 
4.50 

5.00 5.50 r>.7s 

2.50 
2.75 

MISCELLANEOUS 

New  York 

}iO.  071^)50. 
.055^.09 

Cotton  waste,  white,  per  lb.  .  .  . 
Cotton  waste,  mixed,  per  lb..  .  . 
Wiping  cloths  per  M.,  13 1x13 j.. 
Wiping  cloths  per  M.,  13Jx20i. 
Sal  soda,  100  lbs   
Roll  sulphur,  2-bbl.  lots  per  100 

lb.....   

Linseed  oil,  per  gal.,  5  bbl.  lots. .  . 
White  lead,  dry  or  in  oil      100  lb.  kegs 
Red  lead,  dry      1001b.  kegs. 
Red  lead,  in  oil      100  lb.  kegs. 
Fire  clay,  per  75  lb.  bag   
Coke,  prompt  furnace,  ConncUsvillc   
Coke,  prompt  foundry,  Connellsvillc   

2.10 

2.55 

.75 

Cleve- 
land 

10   30.12 

.09 50.00 
55.00 
3.00 

Chicago 
■fiO.13 

.11 
55.00 

65.00 
2.65 

3.25  3.50 
.  7t,  .  79 

New  York,  12.25 
New  York,  12.25 
New  York,  13.75 
.80  1.00 

.per  net  ton   ?2.75 
per  net  ton      3  .  75 

SHOP  SUPPLIES 
Current  Discounts  from  Standard  Lists 

.34.00  off 

65-5% 

60% 

New        Cleve- 

,,     ,  .  York  land    Chicago Machme  Bolts: 

All  sizes  up  to  1x30  in      60-5%         60%  60-10-10% 
Uandllx3in.  uptol2  in       50%   60-10-10%   60-10% 
With  cold  punched  sq.  nuts        50%          
With  hot  pressed  hex.  nuts  up  to  1x30 

in.  (plus  std.  extra  of  10%)       55% 
Button  head  bolts,  with  hex.  nuts        35%     ?3.90  net 

Hex.  head  and  hex.  nut  bolts         40% 
Lag  screws,  coach  screws         65% 

Carriage  bolts,  upto  1  In.x30in    50-10%    50-10-10%  SO-5% 
Bolt  ends,  with  hot  pressed  nuts       60% 

Tap  bolts,  hex.  heads        25% 

Semi-finished  nuts  f  and  larger        75% 

Case-hardened  nuts         65% 
Washers,ca»t  iron,  ̂ in.,  per  1001b.  (net)  $4.50 

Washers,cast  iron,  jin.per  1001b.  (net)  3.75 

Washers,  round  plate,  per  100  lb.  Off  list  4.00 

Nuts,  hot  pressed,  sq.,  per  100  lb.  Off  list  3.00 

Nuts,  hot  pressed,  hex.,  per  1001b.  Off  list  3.00 

Nuts,  cold  punched,  sq.,perl001b.Offlist  3.00 
Nuts,coldpunched,hex.,perl001b.Offlist  3.00 

Rivets: 

Rivets,  ̂   in.  dia.  and  smaller        60-5%  60-10-10%      65-5% 
Rivets,  tinned..         60-5%  60-10-10%  4ic.net 
Button  heads  j-in.,  i-in.,  1x2  in.  to  5 

in.,  per  100  lb   (net)      $3  .  50 
Cone  heads,  ditto   (net)         3 .  60 

Ij    to    Ij-in.    long,    all    diameters, 
EXTRA  per  100  lb         0. 25 

i  in.  diameter    EXTRA        0.  IS 
I  in.  diameter    EXTRA       0.50 
1  in.  long,  and  shorter    EXTRA       0.50 
Longer  than  5  in    EXTRA       0.25 
Less  than  200  lb    EXTRA       0.50 
Countersunk  heads     EXTRA 

Copper  rivets    60-5% 
Copper  burs    40% 

75% 

35.50 

3.75 

3.00 

3.00 

3.00 3.00 

3.50 

3.60 

•      55% 

80% 

33.50 

3.50 

3.50  net 
4.00 4.00 
4.0C 

4.00 

3.43 

3.53 

0.15 0.15 0.50 
0.50 
0.25 0.50 

0.35       34.03  base 
40-10%     50-10% 

15%        10% 

Lard  oil,  pure,  (50  gal.  bbl.)  per  gal..       30.90      30.85         30.90 
Lard  cutting  oil  (50  gal.  bbl.)  per  gal.         0.60        0.50  0.55 

Machine  oil,  lubricating,  per  gal           0.45         0.35  0.40 

Belting — Present  discounts  from  list  in 
fair  quantities  (j  doz.  rolls) 
Leather; 

Light  grade       50-5%     50-5%   60-10% 

Medium  grade. 45%  40-10-21%     50% 

Heavy  grade         40% 
Rubber  and  duck: 

First  grade       50-10% 

Second  grade        60-10% 
Abrasive  materials — In  sheets  9x11  in.: 

No.  1  grade,  per  ream  of  480  sheets, 
Flint   paper          36. 16 

Emery   paper        ,    8.80 
Emery  cloth               29.48 
Flint  cloth,  regular  weight,  width  3} 

in..  No.  1  grade,  per  50  yd.  roll,         4.50 

Emery  discs,  6  in.  dia.,  No.  1  grade, 

per  100. 
Paper   

40%       40-5% 
50-10%       

60-5%  60-5% 

33.85 

11.00 

32.75 

Cloth. 
1   32 
3.20 

36.48 

8.80 

29.48 
4.95 

1.49 3.20 



160h AMERICAN     MACHINIST Vol.  56,  No.  4 

Alte—apt««1  Bmm   Utg. 
lodcm  ■!»«  nulttm  maohteWT.  alec- •••<■ 

— 4riUfac 
Joailn.  Til  lAyton  Ave. 

machiiM,    borli^K   mill    and    dull 

WW.  Baa  Clalrv^BKU  CUIr»  County.  Q. 
Oiboimi,  Purvli.  Act. — machinery  Includ- 
tac  Imml  drtIK  |ir— ««,  eif..   (or  OMchine 

l.l.il.:lll..|l 

ilpm,    ni'  s, 

wad  veetal  woodw-orkiiiK  u   ^., 
Wta..     Hariay^— The     RalnrrI    A     Norman 

Motor  Co — oiwitno  Korac«   Uinkii,   puinpo 

Wl».   A 
Ooor  Go,  IS*   Kunl«a  St 

I.     fvwal    aaiMtpi 

Wla.  LaCto—  Bfitih  BroK  Co.  Front 
and  Poarl  Sia. — aato  eyliader  grioder. 

Wla..  MadUao  Fridmaii  P»|><T  Box  Co., 
Hi  K«cvn(  St..  I.  Fvldrnaii.  I'urch.  Axt. — 
foMtnc  marhlnc  and  printinc  maoitne. 
BMMor  power. 

WU..  Mllwaak**  —  The  Fvnske  Tlr«  Jk 
Radiator  Wka,  1701  Grand  Av«. — vulcunls- 
lac  martilno  mad  air  oomprMaor. 
Wla,  mwaako*— Ftler  *  Stowvll  Co.. 

Ill  B«clier  St-  J.  Monachan.  Purch.  Act. — 
one  cMiwMa  and  (ore*  (or  (oundry. 

Wla.  MUvaakw— The  International  Har- 
vaater  Co.,  :17  Urvcon  St. — sasoline  storage 
tank  and  puni|i. 

Wis..  MUwaak**— Jenaen  Ik  Lindemann. 
Il«&  tith  St.  ( niana(acturer«  of  sheet 
netal^  A.  Jetuen,  Porch.  Act.— one  puncli 

Wlk,  MllwaakM — Marks  Braa.  T>yo  Wkx.. 
ll«7  \V«-I1>  St. — vat».  etc.,  (or  pro[ioHed  dye 
work!  on  .S'orth  Ave. 
Wlk  mioaake*— The  Phoenix  Knittini; 

!>>..  :»8  Bway. — apeclal  dye  work  ma- 
chinery. 

WU..  Mllwaakeo  —  O.  Rathmiinn.  Ill 
*2nl  \vr.  (stone  cvtter)— one  i  ton  crane. 

Wl>..  Milwaakeo  —  O.  C.  Rewt-li.  i:s4 
North  I'ltri-"-  Si. — one  lutlie.  onv  drill  prc.MS 
and  one  Kr^ndir  (or  auto  repair  work. 
WU_  Mll»aake«^-r.  riech,  tnS  llth  St. 

inuinufai-iureni  uf  screens  and  aaah> — one 
aha|>rr  alMUt   4   (U 

Wis..  Maarae— P.  A.  Ru(  Co.— mechanical 
haklnje  equipment.  Including  mIxerH,  etc, 
motor  power. 

WU..  Rhiaeilaader — 1Ui  Inelandrr  Box  * 
I.umU'r  <°n. — woodmaklng  machinery  and nalllns  marhlne. 

Wl»_  alMboyraa  —  Verhulxl  Itros.  Co., 
Krle  .We. — special  woodworklni;  machinery 
(or  proposed  plant  on  Calumet  St. 

Win.,  MiebsyBaa — The  Wisconsin  Hotel 
Co .  A.  N.  Merrltt.  Pre«..  Hotel  Foeste — 
iwo  10  hp.  Ice  machines,  laundry  equipment 
inrlodinc  two  washinx  machines,  manslers, 
etc. 

Wto-  at^saa  Fala^— R.  K.  Newhy.  11$ 
fltrdnga  Ave< — aato  repair  shop  equipment. 

Win,  Marssoa  Bar— The  Sturgeon  Bay 
F'r«lt  CO. — special  machinery  (or  pro|>osed 
cannhic  factory. 

Wis.,  West  AlUs— The  Kroenlii{r  Constr. 
Co.,  t«th  and  Oreenfleld  Ave*.,  R.  Kroening, 
Purch.  Act. — woodworkinc  lathe. 

Oat..  Drssdsa  —  The  Dresden  Machine 
Shop  *  Oarace— equipment  (or  machine 
iiwp  and  auto  repair  shop. 

Oat..  KlasuvHIe— The  Cnniullnn  Toliacoo 
Orawers*  Co. — i-qulpmenl,  tsnkK.  cutters  and 
special  machinery  for  the  manufacture  o( 
(ertlltsers  (or  tobacco  growers. 

Oat_  lists  ■  el  ̂   A.  Mnlmlm  Pumlture 
C5o-— equipment  for  machlru'  j-hopM.  small 
metal  worklns  tools,  drills  and   lathea 

Oal..  Ml.  Marys  —  Dlvinneys  QuraKe — 
•qnlpment  for  irarace  and  auto  repair  shop. 

\     Metal  Working  Shops 

t'aL.  Haa  Heraardlsw  —  The  Atchison. 
Topeka  *  Mania  Ke  Kv..  KerckhofT  BIdK., 
Vo»  Aoselea,  Is  r»-elvlnK  bliN  (or  (he  con- 
•tiwetien  of  a  I  story,  <5  x  &|i>  (t.  machine 
aliop.  hnv.  Kstlmated  (XMt.  1100,000.  Pri- 

vate plans. 

_  Caaa..  BsHferd  —  3.  Relbert,  Mountain 
Bd..  West  Hartford,  la  havinc  plans  pre- 

pared (or  the  eonstructlon  o(  a  i  story,  53 
X  tt9  ft.  carase  and  repair  shop  on  Park 

■t.  BMlmated^  coat.  tsf.OOO.  (i.  h.  Mat- tfeawa.  41  CampSekl  Ave.,  Archt 

Ceaa~.  SealMactaa— Peek,  Stow  A  Wilcox 
Co.,  Railroad  Kq..  Is  recelvlnc  new  bids  (or 
tka  ooaatractloo  o(  a  1  story.  t7  x  180  ft. 
feardanlOK   ihop,   a    1   story,   (•   x   156   ft. 

icrindliiK  bulldiitc,  and  a  1  story,  :>:•  x  100 
ft.  addition  to  (orce  shop.  ICstimuted  cost, 
tlt6,00U.     Private  plans. 

Coaa.,  SIrattsrd  (Bridgeport  P.  0.)— 
Hollander  Hros.,  JtO  <}eonre  St.,  are  haviuK 
plana  prepared  (or  the  conKlructlun  of  a  S 
.Hiory.  .■>.■>  X  1(14  ft.  factory  on  Seymour  St., (or  the  iiiaiiufuoture  of  metal  tirouUs.  fi^ti- 
ma(ed  i-ust.  »5u.00ii.  DavLs  &  Dane,  1024 
Main  St.,  UriUgeport.  Arclits. 

Csaa..  WalUagfonl  —  I>ockwood  Qreene 
A  Co..  .\rohts.  uml  Kngrs..  101  Park  .We., 
New  Vork  City,  are  rtveiving  bid.s  for  the 
construction  of  a  i  story.  SO  x  lou  ft.  hard- 

ware factory  on  C'lierry  St.,  (or  H.  L.  Juild 
&  (.'o..  13  South  Clierry  St.  ICstimated  co.si, 
IIUU.UUO.      Noted   Aug.    i&. 

lad.,  KvaasvUle^The  Kvansville  Struc- 
tural Supply  Co..  21S  lat  Ave.,  Is  luivinK 

plan.s  prepared  for  the  construction  of  a  i 
story,  100  x  200  ft.,  fabricating  plant  on 
Uivlsion  and  Kerth  Aves.  Kstlmated  coat, 
|4l',t>UU,     Private  plans. 

Kaa..  Mlrhlla — W.  P.  Innes.  112  North 
Lawrence  Ave.,  is  having  plans  prepared 
(or  the  construction  o(  a  1  story,  85  x  147 
(t,  garage.  ICstlmated  cost,  {50,000.  R 
Korsblom,   405  Sedges' ick   Bldg.,  Archt, 

Md.,  Baltimore  —  J.  Lnmple,  15  North 
Fremont  .\ve..  Is  having  plans  prepared 
for  the  construclton  o(  a  1  story,  60  x  65 
(U  garage  on  North  FVemont  Ave.  Kstl- 

mated cost,  $76,000.  J.  R.  Forsythe,  232 
St.  Paul  St.,  Archt 

Md.,  rumberland — The  Cumberland  Sales 
*  Service  Htatiun  is  having  plans  prepared 
for  the  construction  o(  a  100  x  150  (t. 
sales  and  service  station  on  Virginia  Ave. 
and  5th  St.  Kstima(ed  cost,  $100,000.  T. 
W.  BIddle,  Jr.,  Cunil)erland.  Archt. 

Mleh..  KNeanaba — The  Wolverine  Delta 
Motor  Co.  will  open  bids  about  Feb.  1  (or 
the  construction  o(  a  1  or  2  story,  100  x 
140  (t.  gurage.  Kstimated  cost.  $80,000. 
Hubert  &  Nelson,  Menominee,  Archts. 

Mo.,  Hi.  iMnln — The  Audrey  Realty  Co., 
614  Cheslnul  S(.,  is  havInK  plans  prepared 
for  the  ironstruction  of  a  1  story.  100  x  125 
ft.  garage.  K.stiniated  cost,  $45,(io«.  Wed- 
emeyer  &  Nel.soii,  Wainwright  Bidg.,  Archts, 

Mo..  Wt.  Loolii— G.  G.  Hoffman  Magneto 
Co.,  39J2  Olive  St.,  has  awarded  the  con- 

tract for  the  construct  ion  of  n  1  story.  100 
X  234  ft.  salesroom,  garage  and  service  sta- 

tion at  3872  Wa.shington  St.  Kstimated 
cost,  $50,000.  S,  O.  Iloflman,  Pros.  Noted 
Jan.  IS. 

N.  Y.,  New  York — I.  Langner,  c/o  J. 
DeHart,  Archt.  and  Kngr.  1041  Fox  St., 
will  build  a  2  story,  35  x  60  ft.  giirage  on 
185th  St.  and  Bway.  Kstimated  cost, 

190,000. 
S.  Y.,  New  York — The  Tunnel  Oarage, 

2  Charlton  St„  plans  to  build  a  ino  x  120 
(t.  garage  on  Broome  and  Thompson  Sts. 
Kstimated  cost,  $75,000.  O.  L.  Stcvers, 
Pres.     Private  plans. 

N.  Y..  Roehenter — The  Bd.  Educ.  has  had 
preliminary  plans  prepared  (or  the  con- 

struction of  a  3  story,  346  x  4.'>0  ft.  and 
100  X  100  ft.  high  school,  including  a  ma- 

chine shop,  auto  shop  and  foundry,  on 
Hudson  and  Norton  Sts.  Estimated  cost, 
$4,000,000,  E.  S.  Gordon,  125  Sibley  Bldg,, 
Archt. 

O.,  Cleveland — The  Mueller  Electric  Co., 
2143  Fairmount  Kd.,  has  had  pkins  pre- 

pared for  the  construction  of  a  1  and  2 
story,  63  x  94  (t.  (actory  and  garage  on 
East  31st  St.,  near  Payne  Ave.  Kstimated 
cost.  $50,000.  O.  S.  nider  A  Co.,  Century 
Bldg.,  Archts. 

Pa.,  on  Clly— The  Oil  Well  Supply  Co., 
is  building  a  60  X   170  ft.  steel  (oundry. 

Pa..  Phlla. — J.  Peldmnn,  Ijinroln  Bldg., 
will  rci-elve  bids  until  Feb.  1  for  the  con- 

struction of  a  I  story,  80  x  120  f(.  garage 
at  Il»  Wlldey  St.  Kstimated  cost.  $40,000. 
I.  W.  Levlne.   Mbcrty  Uldg.,  Archt. 

Pa..  PIMsbnrgh — The  Standard  Sanitary 
Mfg.  Co..  Preble  Ave.,  has  awarded  the  con- 

tract for  (he  cons(ruc(ion  of  a  1  story, 
117  X  110  (t.  plating  plant. 

Pa..  Plltabargh — The  Westlnghousi'  Elec- 
tric t  .Mfg.  <•..  l->aHt  PitlsburBh.  will  soon 

award  the  contract  (or  the  construction  of 
a  4  story.  1 00  x  200  ft.  maniifaciiiring  and 
storage  building  on  Lang  and  .Siisiiuehanna 
Aves.,  here.  B.  H.  Prack,  Keystone  Bldg., 
Archt. 

Pa.,  Royersford — The  Royersford  Needle 
Wks  has  awarded  the  contract  for  the 
construction  of  a  2  story,  60  x  150  ft.  and 
24  X  32  ((.  needle  (actory.  Estimated  cost, 

$20,000. 
Pa..  Hhrron — The  Wilton  Tool  Co..  2123 

Grand  Ann  Ave..  Detroit,  Mich.,  is  having 
plans  prepared  (or  the  construction  of  two 
1  story  factories,  one  60  x  200  ft.  and  other 
20  X  100  (t.  Hydraulic  Steel  Cra(t  Co.. 
nilnolt  Bldg.,  Cleveland.  O..  Ehgrg. 

Mis.,  HoHey  — The  Unineri  &  Norman 
Motor  I  o.  is  hB\1ng  plana  prepared  for the  construction   of  a   1  and   2  story.    60  x 

li^]  fV.^'T,"?''  ""  *'■''  ̂ '''^-  Eatimate.l  cost. 
$50,000.     Private  plans.     Noted  Jan.    I'.i. 

Wis..  Milwaukee — The  International  Har- 
vester Co  .  217  Oregon  St.,  is  receiving  bids (or  the  construction  o(  a  1  story,  50  x  100 

tiA  ̂^-I'^'V.  .""  ,  "'V*'  ̂ '^  I'^tiraaled  cost, 
$40,000.     Private  plans. 

Wis..  Sheboygan — J.  Hamacheck  &  Sons, 
Two  Klvers.  are  having  plans  prepared  (or the  construction  of  a  1  story,  40  \  50  ft 
garage  on  !tth  St.,  here.  Estimated  cost! $50,0«(i.  Aiiaress  E.  A.  Juul,  Imlg.  Bldg. 
bheboygan,  Archt.  and  Engr. 

Wis..  Sterens  Point  —  R.  B.  Newby,  119 
Strongs  Ave.,  purchased  a  site  on  Main St.  and  plans  to  build  a  1  story,  71  x  115 
ft.  garage.  Kstimated  cost,  $40,000.  Archi- tect not  selected. 

Ont..  Welland— The  Welland  Machine  & 
Fdry  Co.  plans  to  build  an  addition  to  its 
plant.  L.  It.  Weeks  Kng.  Co.,  Erie.  Pa. 

Engrs.  
• HMMnMlMllln,IMill,nlH«MHni«MM,HniillllilMlinilMUIMt),ll(   tiKMMim 

General  Manufacturing  | 

Cal..  Kureka— The  Bd.  of  Supervisors  o( 
Humboldt  County  will  soon  receive  bids 
for  Uie  construction  of  a  heating  and  laun- 

dry plant  addition  to  Its  Tubercular  Hos- 

pital. 
^  '''4-'„„**'!f  »'"'•  —  The  Virden  Packing Co.  1300  Bryant  St.,  San  Francisco,  has 
awarded  the  contract  for  the  construction 
of  a  packing  plant  on  J  St.  from  5th  to 
9th  Sts.,  hera     Estimated  co.st,   $250,000, 

Conn.,  Ilamden  (New  Haven  P,  O.) — A. 
W.  Flint  Co.,  407  Winthrop  Ave.,  plans  to 
build  a  1  story,  50  x  200  ft.  factory  on 
Dixwell  Ave.,  for  the  manufacture  o(  lad- 

ders, etc.     Architect  not  selected. 

N.  J..  HiDomfleld — The  Amer.  Book  Co.. 
Washington  Sq.,  .New  York,  has  had  plans 
prepared  for  (lie  construction  of  a  1  story 
book  plant,  here.  Kstimated  cost,  $160,- 
000.  Austin  Co,,  217  Bway.,  New  York, 
Archts.  and  Engrs.     Noted  Jan.  6. 

C,  Cincinnati  —  The  Natl.  Biscuit  Co.. 
10th  Ave.  and  IBth  St.,  New  York,  and 
401-07  Lock  St.,  Cincinnati,  la  having  plans 
prepared  for  the  construction  of  a  7  story, 
140  X  463  ft.  factory  and  warehou.se  at  617 
Hunt  St.,  here.  Kstimated  cost,  $2,500,000 
Private  plans, 

O..  Cleveland — The  Leatherkraft  Co.,  c/o 
J.  J.  Metcalf,  1255  We.st  4th  St.,  plans 
to  build  a  2  story,  60  x  100  ft  commercial 
building  and  factory  at  5914  Cedar  Ave. 
Kstimated  cost,  $60,000.  Architect's  name 
withheld. 

Pa.,    Johndtown — The    BenshoflF    Printing 
Co.,  1110  Franklin  St.,  plans  to  build  a  3 
story,  90  x  100  ft  printing  plant  on  Frank- 

lin St.,  to  replace  one  destroyed  by  fire. 
Estimated  cost  $150,000.  H.  M.  Benshoff, 
Prop.     Architect  not  selected. 

Pa..  Phlla, — C.  E.  Wunder,  Archt.  1416 
Locust  St..  will  receive  bids  until  Feb.  16 
(or  the  construction  of  a  2  story  twine  fac- 

tory on  Delaware  Ave.  and  Dickenson  St, 
for  the  Morrlce  Twine  Mills,  84  Tosker  St, 

Wash..  Taeoma — The  Tacoma  Ico  &  Re- 
frigerating Co.,  South  2fith  and  Adams 

Sts.,  plans  to  build  a  5  story  cold  storage 
plant,  (400.000  cu.ft.  capacity)  and  Ice 
plant  (output,  100  ton  every  24  hours). 
Estimated  cost  $250,000. 

Wis..  Fond-do-T,ar  —  The  Combination 
Door  Co.,  180  Buggies  St.,  has  awarded  the 
contract  for  the  construction  of  a  2  story, 
50  X  90  (I.  door  factory.  Kstimated  cost, 
160,000.     L.  Schmidt  Pres. 

Wis..  Oconomowoe— The  llurtgcn  Dairy 
Co.  has  awarded  the  contract  for  the  con- 

struction of  «  2  story,  30  X  104  (t.  dairy. 
Etlmated  cost,   $25,000. 

Win..  PTymonth — The  Badger  Cabinet  Co. 
plans  to  build  n  2  story.  60  x  135  ft.  chair 
(actory.  Estimated  cost,  $50,000,  Architect 
not  selected. 

Wis.,  Raelne — Bondgard  &  Ohrlstcnsen, 
2222  Kinzle  Ave.,  Ik  having  plans  prepared 
(or  the  I'onstructioii  of  a  4  story,  i5«  x 

150  (t  plant  on  Mound  St.,  for  the  manufac- ture of  wood  products.  Kstimated  cost, 
$50,000.  A.  A.  Gullbert  Robinson  Bldg., 
Archt 

Wis,,  Spencer — The  Spencer  Condonsary 
Co.,  c/o  B.  Buss,  Marlon,  plans  to  build 
a  2  story.  45  x  110  ft,  dairy  on  M«ln  St, 
here.  Estimated  cost,  $75,000.  Architect 
not  selected. 
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Does  Uncle  Sam  Owe  You  Anything? 
Amortization,  What  It  Is  and  Who  May  Claim  It— How  It  Is  Determined— How 

Affected  by  Salvage— Claims  Must  Be  Filed  by  March  15, 1922 
By  ERNEST  F.  DuBRUL 

General  Manager,   National  Machine  Tool  Builders'  Association 

MOST  manufacturers  engaged  in  so-called  es
sen- 

tial industries  during  the  war,  made  additional 
capital  investment  during  the  years  1917  and 

1918 — investment  of  the  class  that  Congress  designated 
as  allowable  deduction  from  income  in  computing  taxes. 
Few  manufacturers  entitled  to  this  deduction  have 
taken  it,  and  consequently  many  have  overpaid  taxes, 
particularly  in  1918,  because  of  ignorance  of  their 
rights  under  the  law.  Congress,  in  the  law  of  1921, 

put  a  time  limit — March  15,  1922 — beyond  which  date 
amortization  claims  may  not  be  filed.  The  manufac- 

turer who  sleeps  on  his  rights  beyond  that  date  will 
be  unable  to  recover  such  overpayments. 

Under  the  law,  amortization  is  permitted  in  case 
buildings,  machinery,  equipment,  or  other  facilities 
were  constructed,  erected,  installed,  or  acquired  on  or 

after  April  6,  1917,  for  the  production  of  articles  con- 
tributing to  the  prosecution  of  the  war.  This  broad  and 

elastic  inclusion  would  cover  any  industry  that  was 
considered  essential  by  the  War  Industries  Board.  Blast 
furnaces,  steel  mills,  machine-tool  shops,  shipyards, 
smelters,  sugar  refineries,  food  canneries,  clothing  fac- 

tories, etc.,  erected,  equipped  or  irrevocably  contracted 
for  between  April  6,  1917,  and  Dec.  31,  1918,  would 
likely  be  entitled  to  claim  amortization.  It  is  not  neces- 

sary that  the  product  was  sold  to  the  Government,  nor 
even  to  government  contractors,  to  bring  the  manufac- 

turer of  essentials  within  the  rule. 

What  Is  Amortization? 

The  dictionary  defines  amortization  as  meaning  to 
destroy,  to  kill,  to  deaden.  In  the  accounting  sense,  as 
in  the  Revenue  Law,  it  is  a  deduction  which  destroys 
book  values  representing  plant  or  equipment  used  for 
the  production  of  articles  contributing  to  the  prosecu- 

tion of  the  war.  If  the  useful  value  of  that  equipment 
has  been  entirely  lost,  the  book  value  should  be  wiped 
out.  If  the  value  in  use  has  not  completely  disap- 

peared, but  has  been  reduced,  then  the  book  value 
should  be  written  down  to  the  figure  that  will  reflect 
only  the  fair  value  as  a  productive  asset. 

The  law  is  very  plain,  and  the  discussion  of  this 
provision  by  Congress  is  very  plain.  Senator  Simmons 

on  Feb.  11,  1919,  said,  "If  by  reason  of  the  investment 
of  his  profits  he  (the  manufacturer)  had  constructed 
a  plant  which  was  necessaiy  in  time  of  war  to  meet  the 
demands  which  were  made  upon  him  at  that  time  for 
production,  but  which  after  the  war  has  depi-eciated  in 
value  because  not  needed;  in  that  case,  under  the 
amortization  provision,  he  will  be  allowed  to  amortize 
to  the  full  extent  of  the  depreciation  in  value.  Of 
course,  if  there  is  salvage,  he  would  be  allowed  to 
amortize  only  down  to  the  salvage  value." 

Congress  recognized  that  large  investments  con- 
tributing to  the  prosecution  of  the  war  had  little  value 

left  after  the  war  was  over,  and  allorwed  a  reasonable 
deduction  from  income  for  such  amortization  before 
a  taxable  income  is  considered  to  be  earned.  Many 
concerns  who  tremendously  expanded  their  plants  and 
equipment  to  furnish  the  articles  demanded,  now  find 
themselves  not  only  burdened  with  this  over-expansion 
in  plant  facilities,  but  at  the  same  time  they  find 
demand  entirely  too  small  to  even  use  their  normal  or 
pre-war  facilities.  On  the  over-expanded  facilities  they 
have  to  pay  carrying  charges,  such  as  maintenance, 
repairs,  insurance,  etc.,  to  their  great  financial  loss. 
Far  from  being  an  asset,  such  facilities  are  a  liability; 
instead  of  producing  revenue  they  are  a  source  of  ex- 

pense. These  carrying  charges  orf  the  unnecessary 
plant  must  be  paid  from  the  earnings  of  that  part  of 
their  investment  that  existed  before  the  United  States 
entered  into  the  war. 

To  get  back  to  a  readjustment  basis,  the  manufac- 
turer so  over-expanded  must  re-concentrate  his  activ- 

ities. If  he  can  sell  off  the  excess  plant  the  solution 
is  simple,  but  where  such  disposition  cannot  be  made, 
it  is  not  so  easy  to  solve  the  problem.  Still,  unless 
the  manufacturer  creates  a  new  starting  point  from 
which  he  can  being  again  in  closer  harmony  with 
normal  conditions  he  is  at  a  disadvantage  compared  to 
the  competitor  who  did  not  contribute  to  the  prosecu- 
tiorn  of  the  war  to  the  same  extent  of  expansion.  The 
law  is  drawn,  and  is  plain  in  its  intent,  to  permit 
taxpayers  to  write  off  all  the  excess  investment  as 
quickly  as  possible.  Economically  considered,  the  tax- 

payer had  no  net  income  until  such  excess  had  been 
returned  to  him  through  revenue. 

Amortization  may  exceed  income  for  one  year,  and 
in  such  case  the  amortization  should  be  carried  forward 
and  deducted  from  operating  income  of  succeeding 
years,  until  the  amortization  has  been  fully  compensated 
by  income. 

Though  the  law  is  very  plain,  the  Revenue  Depart- 
ment has  made  conflicting  regulations,  which  the  tax- 
payer will  often  find  it  best  to  ignore,  and  rely  on  the 

law  itself.  Some  taxpayers  have  made  inadequate 
deductions  under  early  regulations,  and  in  such  cases 

the  taxpayers  should  re-open  their  returns  in  the  light 
of  conditions  which  are  now  entirely  different  from 
what  they  were  when  the  first  regulations  were  made. 

Amortizable  property  must  have  been  provided  be- 
tween April  6,  1917,  and  Dec.  31,  1918,  or  irrevocably 

contracted  for  during  that  time,  even  though  paid  for 
after  that  time.  No  property  installed  prior  to  April  6, 
1917,  is  subject  to  amortization.  If  construction  was 
commenced  before  that  date,  but  completed  after  that 
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date,  onlj-  the  part  completed  after  that  date  can  be 

•mortixed.  It  may  be.  of  course,  that  a  plant  completed 

before  that  date  became  obsolete  later  on,  but  in  such 

case  ite  value  is  deductible  as  obsolescence,  or  loss  of 

useful  value,  and  not  as  amortization. 

How  Amortization  Is  Determined 

The  total  amount  to  be  amortized  is  the  difference 

between  the  cost  of  the  property  and  its  value  at  the 

dose  of  the  period  of  the  war.  The  property  lost  its 

value  when  the  war  ended,  and  when  property  is  sold 

at  a  specific  price  there  is  no  question  about  the  loss. 

The  sale  "itself  is  complete  evidence  of  the  total 
amortization  or  loss  of  value  that  can  be  claimed.  The 

same  is  true  of  property  definitely  discarded,  or  that 
will  be  discarded  at  a  known  date. 

Another  class  covers  building.s,  machinery,  and  equip- 
ment which  still  have  and  probably  will  continue  to  have 

a  certain  value  in  use  to  the  taxpayer  in  his  going  busi- 

ness. This  is  called  "Class  II  Amortization."  If  the 
value  of  such  property  for  sale  is  greater  than  its  value 

in  use  to  the  taxpayer,  the  useful  value  must  be  dis- 

regarded, and  allowance  may  be  claimed  only  on  the 
basis  of  the  sales  value.  This  is  perfectly  reasonable, 

as  the  taxpayer  should  sell  property  that  is  not  worth 
as  much  to  him  in  his  business  as  its  salvage  value. 

If.  on  the  other  hand,  its  worth  to  him  in  his  going 

business  is  more  than  its  salvage  value,  but  less  than 

its  original  cost,  then  his  claim  for  reasonable  amortiza- 
tion is  only  this  difference  between  its  value  in  use  and 

the  original  cost,  and  he  cannot  claim  down  to  the 
salvage  value. 

The  only  way  that  a  sales  value  can  be  determined  is 
on  a  bona  fide  offer  to  buy.  The  mere  asking  price  which 
one  puts  on  his  property  does  not  determine  its  value 
unless  someone  were  willing  to  take  it  at  that  price. 

The  Treasury  Department's  regulations  of  April  17, 
1919,  attempted  to  limit  the  allowance  to  25  per  cent 
of  the  cost  price.  But  the  law  did  not  put  any  specific 
percentage  as  to  the  amount  of  claim,  but  said  the 

allowance  should  be  "reasonable."  Any  regulation  that 
would  limit  the  claim  to  25  per  cent  when  the  loss 
was  more  than  that  would  go  contrary  to  the  law.  The 
department  has  attempted  to  preserve  a  margin  of 

safety,  and  does  not  seem  to  grant  in  the  "tentative 
allowance"  all  that  the  taxpayer  may  finally  be 
entitled  to. 

The  law  was  based  on  the  assumption  that  war  facil- 
ities produced  an  income  only  while  being  used.  If 

profitable  use  was  diminished  or  extinguished  by  the 

war's  end  there  should  be  an  adjustment  of  the  apparent 
profits  by  taking  the  amount  of  the  loss  actually  sus- 

tained. The  department  put  into  the  regulations, 

Article  188.  the  words  "under  stable  post-war  condi- 
tions," but  no  one  has  any  trustworthy  information  even 

as  yet  as  to  what  is  to  be  considered  a  stable  post-war 
condition,  and  the  law  does  not  mention  any  such 
limitation. 

The  taxpayer  has  the  privilege  of  fixing  the  amount 
to  be  deducted  for  amortization  purposes,  and  as  long 
as  such  amount  is  reasonable  he  cannot  be  required  to 
make  a  guess  as  to  what  future  values  might  be.  On  that 
ground,  once  his  claim  is  filed  within  the  statutory  period 
ending  March  15,  1922,  either  the  taxpayer  or  the  Gov- 

ernment may  re-open  it  after  tentative  allowance,  in 
the  light  of  trustworthy  information  procurable,  up 
to  March  3,  1924.    If  the  taxpayer  retains  the  property 

and  does  not  sell  it,  he  does  so  in  the  hope  of  some 
profitable  use  at  some  future  time,  but  if  this  hope  does 
not  materialize  he  is  not  bound  by  the  prospective  valua- 

tion which  he  may  have  put  on  the  property  at  the  time 
of  its  retention. 
The  commissioner  may,  before  March  3,  1924,  re- 

quire an  appraisal  and  a  redetermination  of  the  tax. 
If  such  appraisal  indicates  an  unreasonably  large 
claim,  the  taxpayer  would  be  subject  to  penalties  for 
understatement   of  tax.     To   prevent   understatements 

I90e  1909  I9K)    1911    1912    I9li  I9M    1913    1916   1917   1916    1919  1920  1921 

CHART   1.      RELATIVE   UNIT  SALES,   UNIT  CAPACITY  AND 
PERMANENT  ASSETS,  1908-1921   INCLUSIVE 

the  department  has  not  been  allowing  as  large  sums 
as  would  seem  reasonable  in  many  cases.  It  may  be 
that  the  courts  will  broaden  the  regulations  to  comply 
with  the  law. 

COMPUTATION   OP  AMORTIZATION 

Class  I  amortization  is  relatively  simple  to  determine. 
This  covers  buildings,  machinery  and  equipment  that 
have  been  discarded  or  will  be  discarded  at  a  known 

date.  Class  II,  the  more  difficult  of  determination,  cov- 
ers property  which  still  has  and  probably  will  continue 

to  have  a  value  in  use  in  the  going  business,  when  the 
useful  value  is  not  to  be  taken  at  less  than  the  salvage 
value.  Salvage  value  was  ruled  to  be  the  value  ruling 

during  the  first  part  of  1919,  but  this  value  is  abnor- 
mally high;  later  interpretation  and  application  of  the 

law  and  regulations  has  become  more  rea.sonable  and 
liberal. 

It  is  not  necessary  for  the  taxpayer  to  actually  wreck 
buildings  or  to  scrap  or  sell  equipment  in  order  to 
obtain  relief  to  the  maximum  degree  of  a  Class  I 
amortization.  Buildings  may  be  abandoned  so  far  as 
productive  activities  are  concerned,  and  the  cost,  less 

salvage  value  of  the  material  that  entered  into  construc- 
tion of  the  building,  can  be  claimed  as  amortization. 

By  so  doing,  the  taxpayer  receives  relief  for  such 
period  during  which  the  building  is  not  necessary  to  the 
productive  activities  of  the  plant.    If,  before  March  3, 
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1924,  that  particular  building  is  needed,  it  is  merely 
a  matter  of  restoring  to  the  Government  the  part  of 

the  replacement  cost  of  the  building  which  had  been 
taken  as  amortization.  This  can  be  accomplished  by 

filing  with  the  Government  an  affidavit  to  the  effect  that 

the  building  is  not  in  use  and  will  not  be  used  without 

reporting  such  use  to  the  Government  and  making 
proper  restoration.  This  naturally  promotes  the  most 
efficient  use  of  all  the  facilities  remaining,  and  is  con- 

sistent with  the  best  shop  practice.  If  the  building  is 
not  suitably  located,  or  is  of  a  design  which  would  not 
be   used  later,   it  remains   discarded   until  torn  down. 

Machinery  and  equipment  may  be  left  in  position  and 
not  put  to  use.  It  can  be  tagged  as  indicating  it  to  be 
out  of  use  or  of  no  particular  value,  so  far  as  the  imme- 

diate future  demand  indicates.  Such  items  must  be 
reported  to  the  department  in  due  form,  together  with 
an  affidavit  that  they  have  no  value  in  use  and  will  not 
be  used  without  notifying  the  department  and  making 
the  restoration  of  the  percentage  of  the  replacement 
value  previously  allowed  as  amortization  of  such  items. 
The  management  is  not  required  by  the  law  to  make 
wild  guesses  that  may  not  be  realized.  Discarded  equip- 

ment might  be  entirely  superseded  by  new  and  mora 
desirable  machinery  by  the  time  that  the  discarded 
machinery  could  be  used  for  production.  When  the  old 
machinery  would  be  sold  and  the  transaction  closed,  the 

full  pro-of  of  amortization  should  be  made.  The  entire 
difference  between  the  cost  to  the  company  and  the 
sales  realization  would  determine  the  amount  to  be 
returned  to  the  taxpayer  by  the  Government,  or  restored 
to  the  Government,  as  the  case  might  be. 

In  many  cases  there  is  a  partial  use  of  equipment  that 
would  not  have  been  provided  had  it  not  been  for  the 
war.  In  such  case  a  determination  must  be  made  as  to 
its  value  in  use,  compared  to  its  salvage  value,  and  the 
building  or  equipment  amortized  down  to  the  larger 
figure  of  the  two. 

A  table  such  as  the  one  shown  will  be  of  assistance 

in  determining  how  much  amortization  exists.  The  fig- 

ures in  column  II,  "Units  Shipped,"  and  column  III, 
"Unit  Capacity,"  show  typical  experiences  in  actual 
cases.  Column  IV,  "Percentage  of  Shipments  to  Capac- 

ity," shows  a  high  degree  of  productive  efficiency 
reached  in  years  of  active  demand.     Column  V,  "Per- 

1918  additions  cost  100  per  cent  more  than  the  pre-war 
units. 

Chart  I  shows  Permanent  Assets,  Shipments,  and 
Capacity.  Chart  II  shows  Shipments  and  Fixed  Charges 
plotted  cumulatively,  and  particularly  shows  by  project- 

ing "Shipments"  from  1908  to  1914,  that  the  height 
actually  reached  by  1921  would  not  likely  have  been 
reached  until  1928  were  it  not  for  the  war  demand. 
It  also  shows  how  fixed  charges  will  be  out  of  all 
proportion  to  future  production.  The  maximum  demand 
in  the  pre-war  cycle  was  supplied  by  operating  with 
over  92  per  cent  efficiency  in  1909.  In  no  year  was  the 
1909  demand  equalled  until  the  year  1915,  when  more 
demand  was  created  by  the  war. 

Looking  at  Chart  I,  it  is  evident  that  except  for 
another  war  there  is  no  human  probability  for  this 

FIGURES  OF  COMPARSION  TO  HELP  IN  DETERMININQ 
AMORTIZATION 
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CHART  2.     CUMULATIVE  CHART,   SHOWING  UNIT  SALES. 
FROM  1918  TO  1921,  INCLUSIVE,  COMPARED  TO 
FIXED  CHARGES   ON  PERMANENT  ASSETS 

manent  Assets,"  assumes  these  to  have  been  $1,000  per 
unit  of  capacity  in  1914;  and  that  the  units  added  in 
1915  cost  about  the  same  as  those  installed  before  the 
war;  that  those  in  1916  cost  25  per  cent  more;  that 
the  1917  additions  cost  75  per  cent  more;  while  the 

Production  to End  of 
Year Units  Shipoed 

Unit  Capacity 
Capacity Year 

1908 183 350 52.3 

$350,000 
1909 324 

350 

92.6 350,000 
1910 

318 

350 90.9 350,000 
1911 221 350 63.1 

350,000 
1912 274 350 78.3 350,000 
1913 243 

350 

69.4 350,000 
1914 131 350 37.4 350,000 
1915 361 

400 

90.2 400,000 
1916 539 600 89.8 650,000 

1917 
709 

800 

88.6 
1,000,000 1918 990 

1,200 

82.5 
1,800,000 

1919 
416 1,200 

34.7 1,800,000 1920 

486 
1,200 

40.5 1,800,000 1921 76 

1,200 

6.3 1.800,000 

concern  to  use  the  extra  capacity  installed  to  fill  war 
orders.  It  is  a  reasonable  conclusion  that  all  the  capital 
invested  after  1914  is  dead;  that  from  a  business  point 
of  view  it  has  no  useful  value,  and  is  today  worth  only 

what  it  will  bring  on  the  second-hand  market.  As  the 
second-hand  market  is  glutted  with  similar  equipment 
offered  by  others,  and  probably  will  continue  glutted 
for  some  years,  it  would  be  manifestly  unreasonable 
for  the  Kevenue  Bureau  to  take  as  salvage  value  the 
figures  of  early  1919,  before  any  one  had  a  chance  to 
dismantle  and  sell  off  the  surplus  whose  existence  causes 
the  glut.  In  this  case  the  facts  apply  to  all  invest- 

ment made  after  1914,  so  the  investment  made  in  1917 
and  1918  comes  under  Class  I  amortization.  The  1915 
and  1916  investment  should  be  written  off  as  obsoles- 

cence, or  loss  of  useful  value. 

This  particular  case  is  not  exceptional,  but  is  rather 
typical  of  various  whole  industries  whose  peace  time 
product  had  a  use  in  the  prosecution  of  the  war.  Any 
concern  who  can  secure  through  its  trade  association 
composite  figures  of  unit  sales,  compiled  from  reports 
of  other  manufacturers  in  its  own  line  can  better  sus- 

tain a  claim  than  if  such  figures  are  lacking. 

amortization  claims  must  be  reflected  in 
The  Books 

Article  186  of  Regulations  45  is  very  clear  on  the 
point  that  amortization  claimed  must  be  reflected  in  the 
books  and  accounts  submitted  to  stockholders,  and  in 
credit  statements  made  to  banks.  If  written  off  the 
books,  amortized  capital  will  more  likely  be  blotted  out 
of  all  deluded  hopes  that  it  will  some  day  be  productive. 
This  should  help  in  readjustment.  Retained  as  physical 
property,  even  at  salvage  value,  dead  equipment  becomes 
a  continuous  burden.  It  takes  money  to  maintain  and 
shelter  it.  It  creates  continuous  expense  for  taxes  and 
insurance.  Its  idleness  cost  is  increased  through  loss 
of  interest  on  the  salvage  value  that  could  be  invested 
in  securities  producing  a  net  revenue.     Retained  too 
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long  and  in  too  great  an  amount,  it  leads  to  ruin,  and 
its  final  liquidation  takes  place  through  bankruptcy. 

Ever>-  unit  of  unnecessary  capacity  depreciates  the 
value  of  all  the  necessar>'  capital  required  in  an  indus- 
tr>-.  Coming  years  will  likely  be  highly  competitive 
and  only  those  concerns  will  suni'ive  who  have  stripped 
for  the  race  and  carry  no  surplus  weight.  Over-expan- 

sion that  was  caused  by  the  war  demand  must  and  will 
be  liquidated  either  voluntarily  or  through  bankruptcy. 
Over-expanded  plants  that  do  not  work  to  the  highest 
efficiency  will  suffer  needless  loss  through  unnecessary 
costs  due  to  idleness.  War-expanded  plants  must  be 
put  to  work,  or  their  orwners  will  pay  a  pretty  penalty 

in  carr>'ing  charges.  These  cannot  be  absorbed  over 
a  small  production  made  in  competition  with  plants 
that  are  of  efficiently  small  size  corresponding  to  small 
output. 

There  are  not  many  ways  to  make  excess  plant  valu- 
able by  putting  it  to  work.  One  is  by  widening  the 

normal  market  for  the  old  line  of  goods.  This  way 
requires  no  reorganization  of  the  busines  or  jts  policies. 
In  some  lines  having  a  relatively  elastic  demand,  price 
reduction  would  widen  the  demand,  but  in  other  lines 
lower  prices  do  not  provide  any  stimulus.    In  such  cases 

price  reductions  merely  decrease  total  income  a.s  well 

as  unit  profit.  A  variant  of  the  "widening"  method  is 
to  bring  out  some  revolutionai-y  design  of  an  old  prod- 

uct that  makes  all  previously  made  product  of  that  class 
obsolete  or  undesirable.  Style  changes  do  this  in  the 
clothing  trades. 

A  second  method  is  by  consolidation  of  direct  com- 
petitors, thereby  concentrating  production  that  would 

otherwise  be  scattered.  This  involves  dismantling  and 
selling  off  discarded  plants,  but  enables  the  product  of 
the  consolidated  concern  to  be  produced  at  a  profit. 
A  third  method  is  by  merger  of  concerns  making 

allied,  but  non-competing  lines.  Besides  the  dismantling 
and  sale  of  the  discarded  plants,  this  involves  some 
reorganization  of  business  policies. 
A  fourth  method  is  to  seek  out  some  entirely  new 

product  to  be  made  either  along  with  the  old  or  as  an 
entire  substitute.  This  involves  additional  investment, 
much  change  in  policy,  and  the  usual  risk  and  cost  of 
entering  a  new  field. 

Unless  some  means  are  found  to  put  this  idle  capital 
to  work,  or  to  discharge  it  by  selling  off  the  excess 

plant  and  equipment,  the  sheriff's  red  flag  may  tell  the final  story. 

Have  You  Deducted  for  War  Facilities? 
Reasons  for  Permitting  Amortization — Conditions  Under  Which  Amortization  Can  Be 

Claimed — How  To  Proceed  in  Presenting  the  Case  to  the  Tax  Authorities 
By  F.  R.  WEAVER 

Thompson  *  Worley.  14  Wall  St,  New  York  City 

THE  most  important  act  of  the  special  session  of 
Congress  called  just  after  President  Harding  took 
oflkre,  was  the  passage  of  the  new  tax  law  known 

as  the  Revenue  Act  of  1921.  It  does  not  differ  greatly 
from  the  earlier  act  of  1918,  except  that  it  reduces  rates 
and  abolishes  the  Excess-Profits  Tax  after  1921.  There 
is,  however,  one  feature  that  engineers  and  practical 
manufacturers  are  certain  to  find  of  interest.  Every 

one  was  familiar  with  the  fact  that  the  1918  act  per- 
mitted a  deduction  for  what  was  called  the  amortization 

of  war  facilities.  The  new  law  repeats  the  provision 
of  the  old  relating  to  this  deduction,  but  has  made  a 
moat  significant  addition  in  prescribing  a  limit  to  the 
time  within  which  claims  for  amortization  can  be  made. 
It  requires  such  claims  to  be  filed  not  later  than  the 

time  for  filing  the  returns  for  the  taxpayer's  taxable 
year  1921,  which,  for  persons  who  do  their  business  on 
a  calendar  year  basis,  means  March  15,  1922.  The  time 
remaining  for  those  taxpayers  who  have  not  yet  filed 
a  claim  is  thus  very  short.  There  are  many  such  who 
have  never  filed  a  claim  because  they  were  uncertain 
whether  they  had  one.  Such  uncertainty  may  arise  out 
of  lack  of  understanding  as  to  the  limits  of  what  may 
be  included  as  war  facilities,  or  out  of  lack  of  familiarity 
with  what  constitutes  amortization.  This  article  will 
sketch  in  broad  outline  the  conditions  under  which 

amortization  can  be  claimed,  and  the  way  to  proceed  in 
presenting  the  case  to  the  tax  authorities. 

The  hi8tor>-  of  the  past  few  years  is  familiar  to 
e>'er>-  one.  We  all  know  how  the  country's  industrial, 
mining  and  transportation  plant  was  expanded  during 
the  war  to  meet  the  demands  of  the  Government  for 

war  materials  of  all  sorts;  how  the  countr>-  built  up  a 
yreat  merchant  marine  to  transport  to  the  battle  front 

the  men  who  fought,  the  supplies  on  which  they  sub- 
sisted, and  the  materials  that  literally  blasted  the  enemy 

into  surrender.  The  Government  itself  put  up  a  small 
part  of  this  additional  plant;  private  capital  did  the 
rest.  Few  expected  that  after  the  war  they  would  find 
a  use  for  peace  time  purposes  for  the  whole  of  their 
expanded  plants,  mines  and  fleets.  Furthermore,  the 
cost  of  the  new  facilities  created  for  war  purposes  was 

invariably  inflated  by  high  war-time  costs.  It  was 
generally  believed  that,  once  the  country  got  back  on 
a  normal  peace-time  basis,  a  large  part  of  the  added 
plant  would  be  unusable,  or  at  least  not  fully  utilized 
for  a  long  time,  and  that  part  which  could  be  actively 
employed  would  have  a  value  much  less  than  its  cost. 
Here,  then,  were  two  kinds  of  losses  that  everyone 
foresaw  would  occur  with  the  transition  from  war  to 

peace.  Who  were  to  bear  these  inevitable  losses  ?  Con- 
gress, wisely  and  with  an  instinctive  feeling  for  fair- 

ness and  justice,  said  that  a  part  of  them  .should  be 
borne  by  the  Government  by  permitting  the  taxpayer 
to  deduct  such  losses  in  computing  his  taxable  income 
for  the  years  when  he  was  getting  war  profits.  Such 
was  the  purpose  of  the  sections  of  the  tax  laws  that 
deal  with  amortization. 

The  first  question  that  the  law,  both  present  and 

former,  requires  the  taxpayer  to  put  to  himself,  in  de- 
termining whether  he  is  entitled  to  claim  amortization, 

is:  Did  I,  on  or  after  April  6,  1917  (the  date  war  was 

declared),  make  any  expenditures  on  buildings,  machin- 
ery and  equipment,  or  other  facilities,  that  produced 

articles  contributing  to  the  prosecution  of  the  war,  or 
on  vessels  that  transported  men  or  materials  contribut- 

ing to  carrsing  on  the  war?  He  will  have  no  doubt  as 
to  whether  such  expenditures  were  made,  but  may  be 
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uncertain  as  to  whether  they  were  for  war  purposes. 
If  he  used  the  added  plant  on  work  on  a  government 
contract,  or  subcontract,  he  is  clearly  entitled  to  amorti- 

zation; if  it  was  used  to  produce  luxuries,  such  as  fine 
lingerie  for  the  wives  of  the  new-rich,  he  is  as  cer- 

tainly not  entitled  to  it.  But  between  these  two  ex- 
tremes there  are  many  cases  that  involve  real  doubt. 

No  hard  and  fast  rule  exists  for  definitely  determining 

whether  a  given  industry  was  in  the  "contributory" 
class.  The  Treasury  Depai'tment  has  shown  a  broad 
and  enlightened  attitude  in  applying  this  test.  Each 
case  must,  however,  finally  stand  on  its  own  legs.  If 
the  taxpayer  used  his  added  plant,  in  whole  or  in  part, 
in  prosecuting — directly,  or  as  a  sub-contractor  or  sup- 

plier— any  business  included  among  the  essential  indus- 
tries by  the  War  Industries  Board,  he  is  justified  in 

answering  the  question,  put  at  the  beginning  of  this 
paragraph,  in  the  affirmative. 
Many  taxpayers,  legally  entitled  to  make  a  claim,  are 

defeated  because  of  inability  to  substantiate  any 
amount.  The  laws  contain  no  formula  for  computing 
the  amortization  deduction;  they  do  not  even  indicate 

the  factors  for  deriving  such  a  formula.  The  only  pro- 
visions are  that  the  deduction  must  be  a  "reasonable" 

one.  The  Treasury  Department  has  promulgated  cer- 
tain more  or  less  indefinite,  rules  as  to  what  it  thinks 

that  means,  in  its  Regulations  45.  These  are  all  state- 
ments of  rather  general  principles  that  require  experi- 

ence and  the  exercise  of  an  informed  judgment  in  their 
application  to  the  many  and  varied  situations  and  com- 

binations of  facts  that  confront  the  individual  taxpayer 
whose  problems  are  inevitably  concrete  and  definite. 

Basis  for  Computing  Amount  of  Claim 

Many  war  contracts  were  made  on  what  is  known  as 

the  "cost-plus"  basis.  These  frequently  provided  for 
including  in  cost  an  amount  for  what  they  described  as 

"amortization  of  additional  plant."  The  Government 
made  similar  allowances  to  contractors  in  the  general 
final  settlements  that  followed  the  hurried  cancellation  of 
commitments  after  the  signing  of  the  armistice.  The 
amount  of  these  allowances  was  usually  based  on  ap- 

praisals of  War  or  Navy  Department  engineers.  Those 
contractors  received  a  shattering  shock  when  the  tax 
gathering  arm  of  the  Government  told  them  they  would 
have  to  include  stich  allowances  in  their  gross  income. 

Some  of  them,  misled  by  the  similarity  in  names,  there- 
upon proceeded  to  claim  an  amortization  deduction  for 

tax  purposes  equal  to  the  amount  of  such  allowances, 
thus  completely  offsetting  their  inclusion  in  gross  in- 

come; but  the  Treasury  had  a  second  surprise  in  store 
for  them.  It  told  them  they  could  do  no  such  thing,  and 
that  the  amount  deductible  for  tax  purposes  would  be 
computed  according  to  Treasury  rules,  without  regard 
to  any  contractual  expressions  of  other  departments  of 
the  Government.  For  example,  if  a  war  contractor  had 
expended  $100,000  on  additional  plant  which  the  War 
Department  appraised  at  $25,000  at  the  end  of  the  war, 
he  would  receive  an  allowance  of  $75,000  in  the  settle- 

ment. Now  comes  the  Treasury  and  requires  him  to 
include  that  allowance  in  income,  adding  it  to  his  profits. 

If  he  seeks  to  offset  this  by  an  "amortization"  deduc- 
tion of  $75,000  and  the  Treasury  considers  $10,000 

enough,  his  claim  will  be  disallowed  as  to  $65,000 

thereof.  Thus  he  is  taxed  by  one  government  depart- 
ment on  $65,000  which  he  was  allowed  by  another  gov- 

ernment department  for  amortization  of  war  plant.  The 
glad  feeling  of  relief  felt  when  the  War  Department 

allowed  him  the  $75,000  vanishes  before  the  worry  of 
providing  funds  to  pay  tax  on  $65,000.  The  Treasury 
still  maintains  its  position  on  this  matter,  and  no  one 
can  hope  to  prove  the  amount  of  his  amortization  claim 
by  merely  showing  how  much  he  was  allowed  therefor 
under  a  government  contract  or  settlement. 

The  Situation  after  the  Armistice 

Most  war  work  ceased  rather  abruptly  soon  after  the 
armistice.  The  manufacturer  who  had  expanded  his 
plant  for  war  work  then  found  himself  in  an  uncomfort- 

able situation.  Part  of  the  added  facilities  were  useless 
when  war  production  stopped;  the  rest  were  usable  in 
his  regular  peace-time  pursuits  only  if  there  were  suf- 

ficient demand  for  all  his  output  from  the  inci'eased 
plant.  The  first  class  presents  no  great  difficulties  and 
the  rules  presented  for  it  are  rather  simple.  If  the  non- 
usable  facility  was  sold  the  deduction  is  the  difference 
between  the  selling  price  and  the  cost,  less  depreciation 
to  Jan.  1,  1918;  if  it  has  been  .set  aside  for  sale  but  not 
yet  sold  at  the  time  the  claim  is  made,  present  regula- 

tions permit  the  estimated  selling  price  to  be  substituted 
for  the  actual  selling  price  in  that  formula.  Some  of 
the  facilities  may  not  have  been  salable,  and  now  rest 
quietly  in  the  industrial  graveyard  without  hope  of 
resurrection.  These  can  be  amortized  down  to  their 
estimated  value  at  the  time  they  were  discarded,  or  will 
be  discarded  as  war  facilities;  and,  if  at  the  time  the 
claim  is  made,  they  have  only  junk  value,  they  can  be 
amortized  down  to  that  figure.  These  rules  do  no  more 
than  recognize  what  every  practical  person  knows.  Even 
apart  from  the  law  on  amortization  the  taxpayer  would 
be  allowed  to  deduct  losses  incident  to  sale  or  abandon- 

ment of  plant.  But  the  important  distinction  between 
taking  it  as  an  ordinary  loss  and  as  an  amortization  de- 

duction is  this:  If  it  is  merely  deductible  as  a  loss  it 
will  have  to  be  taken  in  the  year  of  sale  or  scrapping; 
if  as  amortization,  it  is  deductible  during  the  period  of 
war-work  which  includes  the  high  tax  years. 

The  really  difficult  problems  of  amortization  arise  in 
cases  where  the  facilities  were  transferred  to  peace- 

time production.  Many  manufacturers  found  that  they 
could  fully  use  their  entire  additional  plant  during  the 
over-flow  of  prosperity  that  came  just  after  the  armis- 

tice. The  present  industrial  depi-ession  sharply  re- 
minded them  that  their  plants  were  too  large  for  nor- 

mal periods.  Accordingly,  some  of  the  facilities  have 
now  been  abandoned  with  small  hope  of  ever  being  used 

again ;  some  are  only  partly  employed.  The  Treasury's 
present  rules  permit  the  cost  of  such  facilities  to  be 
amortized  down  to  their  value  in  use  to  the  taxpayer  in 
his  going  business.  That  value  in  use  must  be  measured 
by  applying  physical  factors  of  present  use  to  average 
normal  capacity.  The  proof  of  such  excess  capacity  to 
the  satisfaction  of  the  Treasury  Department  requires 
the  presentation  in  properly  organized  form  of  a  mass 
of  detail  and  analysis  that  can  be  no  more  than  sug- 

gested within  the  compass  of  a  short  article  which  aims 
solely  to  outline  the  problem  and  its  underlying  prin- 

ciples. 
Reference  was  made  near  the  beginning  to  the  in- 

flated costs  of  war-time  plant  additions.  If  the  teach- 
ings of  past  history  furnish  any  guide,  it  is  certain 

that  the  normal  post-war  price  level  will  settle  below 
that  prevailing  during  the  war  period.  What  with  the 

slogan,  "Win  the  war  at  any  cost,"  the  inflation  of  credit 
through  the  Federal  Reserve  Bank  system,  and  the  re- 

duction of  the  labor  supply  as  the  armies  were  gathered. 
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there  was  loosed  an  onry  of  competitive  bidding  for 

material  and  labor  that  drove  prices  to  heights  thereto- 
fore undreamed  of.  Even  if  a  taxpaj-er  can  fully  employ 

his  pn-yf&T  plant  and  its  war-time  additions  under  his 
normal  post-war  situation,  he  will  be  at  a  decided  dis- 

advantage with  new  competitors  who  can  get  the  same 
siie  plant  at  a  much  smaller  capital  cost.  There  is  no 
doubt  that  Congress  intended  to  permit  the  amortization 
to  cover  this  financial  factor  of  excess  costs  as  well  as 

Um  mere  loss  due  to  over-expansion  of  the  physical 
plant  Unfortunately,  the  Treasury  has  not  up  to  the 

present  time  applied  this  method.  It  is  difficult  to  es- 
cape the  conclusion  that  force  of  economic  circumstance 

will  soon  compel  it  to  permit  "squeezing  out"  the  excess 
war  costs  through  the  amortization  deduction. 

The  preceding  discussion  has  been  almost  exclusively 

limited  to  the  law  and  the  Treasur>''8  interpretation  of  it. 
Some  readers  may  have  filed  claims  less  favorable  than 
the  law  allows ;  or,  if  as  favorable  as  the  law  permitted 
at  the  time  of  filing,  for  less  than  they  feel  they  could 
now  claim  and  substantiate.  In  either  case,  there  is 
nothing  to  prevent  them  from  amending  their  earlier 
claims.  Others  may  have  filed  no  claim  through  over- 

sight or  ignorance  of  their  legal  rights.  Such  persons 
must  hasten  to  file  claims  prior  to  filing  their  return 
for  1921,  which  will  ordinarily  be  March  15,  1922.  All 
will  be  interested  in  the  practical  steps  necessary  to 
present  their  cases  before  the  Treasury.  One  thing  is 
as  certain  as  death  itself,  the  department  is  not  going 

to  expend  its  energy  putting  the  taxpayer's  claim  in 
proper  shape.  Its  business  is  to  collect  taxes,  not  to 
show  the  taxpayer  ways  of  saving  them.  The  latter 
must  prepare  his  own  claim,  and  be  prepared  to  prove 
it  when  subjected  to  the  rigorous  examination  of  the 

Trea8ur>''8  amortization  engineers  and  accountants,  who 
win  most  certainly  examine  his  property  and  books.  In 
the  normal  course  of  events  the  taxpayer  receives  a  let- 

ter from  the  Treasury  announcing  the  results  of  such 
examinations  in  the  form  of  an  additional  assessment 
or  refund,  usually  the  former.  He  then  has  thirty  days 
to  file  exceptions  before  the  assessment  is  listed  with 
his  local  collector.  Thereafter  he  can  file  various  claims, 
but,  if  his  claim  involves  an  amortization  problem,  he 
must  prepare  this  in  the  form  the  Treasury  requires. 

The  Treasury  has  to  pass  on  thousands  of  amortiza- 
tion claims.  To  facilitate  its  own  processes,  it  has 

evolved  a  standard  set  of  forms  "and  method  for  pre- senting such  claims  before  it.  Detailed  schedules  must 
be  submitted  which  require  painstaking  care  and  famili- 

arity with  technique  in  their  preparation.  The  wise 
taxpayer  cannot  afford  to  turn  over  the  entire  prepara- 

tion of  his  claim,  which  may  involve  very  large  amounts, 
to  his  accounting  department.  The  technical  questions 
involved  can  be  correctly  answered  only  by  persons 
familiar  with  engineering  and  industrial  technique.  The 
co-operation  of  his  tax  department  is  equally  indis- 

pensable. The  amortization  section  of  the  income  tax 
unit  consists  of  highly  specialized  technicians  competent 
to  pass  on  the  engineering,  economic,  accounting  and 
financial  aspects  of  a  claim.  It  numbers  among  its 
members  expert  tax  men  and  accountants,  technical  en- 
fineers  and  men  with  practical  shop  experience.  The 
knowledge  and  experience  that  collaborate  to  prepare  a 
claim  for  amortization  should  be  no  less  broad  and  in- 
elusive  than  that  which  will  pass  on  it  to  determine  its 
validity.  The  accountant  functions  in  that  the  tax- 

payer's hooks  of  account  must  reflect  the  deduction  in 

the  reduced  value  of  the  assets;  the  appraisal  and  indus- 
trial engineers,  in  their  knowledge  of  cost  of  construc- 

tion and  of  value  in  operation ;  the  tax  man  in  his  ability 

to  correlate  the  facts  with  the  Treasury's  rules.  It  is 
exceedingly  important  for  those  who  hope  to  make  their 
claims  stand  up  under  the  minute  scrutiny  of  the  ex- 

perts of  the  amortization  section,  to  base  them  on  the 
true  opinions  of  practical  shopmen  and  engineers. 

The  taxpayer  should  go  to  the  men  who  are  using  the 

facilities,  to  the  plant  engineer,  the  shop's  foremen,  and 
even  the  mechanics  operating  individual  units  in  ques- 

tion. He  should  view  the  facilities  through  their  eyes 
before  deciding  as  to  their  value  and  utility  in  his  going 
business.  Thus  let  us  imagine  the  general  manager  in 

his  daily  "walk  through"  the  plant  has  his  attention 
drawn  to  a  large  radial  drill  press,  which  he  has  not 
seen  in  operation  since  the  war.  On  inquiry  he  learns 
that  it  is  occasionally  used,  but  that  it  merely  performs 
the  functions  of  a  much  smaller  machine.  Here  then  is 
something  which  represents  excess  capacity,  some  item 
of  equipment  that  may  be  amortized.  As  seen  through 
the  eyes  of  the  casual  observer  this  machine  is  a  power- 

ful productive  unit  in  excellent  condition;  but  as  seen 
through  the  eyes  of  the  foreman  directing  its  use  it  is  a 
cumbersome,  almost  useless  element  in  his  department, 
performing  the  functions  of  a  similar  machine  which 
would  represent  less  than  half  the  capital  investment. 

This  article  would  miss  part  of  its  purpose  if  it  did 
not  reiterate  the  provision  of  the  present  law  requiring 
claims  to  be  filed  not  later  than  the  time  of  filing  the 
tax  returns  for  1921.  The  time  remaining  is  short. 
Get  your  foot  in  the  door  even  if  you  have  to  change 
shoes  later.  It  is  hoped  this  discussion  may  help  tax- 

payers, first  to  determine  whether  they  have  a  fair  claim 
that  can  be  substantiated,  and  next  to  understand  the 
way  to  proceed  to  get  what  the  law  intends  them  to  have. 

Painting  Machine  Tools  White 
By  D.  a.  Nevin 

On  page  1018,  Vol.  55,  of  American  Machinist,  Mr. 
Sheldon  advances  some  excellent  reasons  for  painting 
machine  tools  white. 

There  is  much  difference  of  opinion  in  regard  to  this 
practice,  as  was  evidenced  some  fourteen  years  ago  at 
the  old  factory  of  the  Remington  Arms  Co.,  Ilion, 
N.  Y.,  where  a  number  of  old  machines  were  to  be 
repainted  and  the  writer  scraped  away  a  small  area 
upon  them,  exposing  alternately  several  colors  as: 
white,  dark  grey,  green,  and  even  red. 

A  few  of  the  large  factories  that  have  painted  their 
machines  white  have  returned  to  the  universal  grey- 
black  because,  for  one  reason,  the  operator  was  using 
all  of  his  spare  time  in  keeping  the  machines  clean. 

The  writer  is  of  the  opinion  that  white  machine 
tools  are  like  white  automobiles — very  good  looking 
when  new,  but  impracticable.  Machine-tool  builders 
realize  this  and  have  almost  universally  adapted  the 
various  shades  of  iron  grey.  Machines  operating  on 
cast  iron,  such  as  planers,  shapers,  milling  machines, 
drill  presses,  etc.,  do  not  retain  a  clean  appearance,  and 
certainly  no  attempt  should  be  made  to  clean  them 
when  in  operation. 

The  flow  of  lubricating  oil  over  a  white  screw-machine 
or  turret-lathe  gives  to  the  machine  an  untidy  appear- 

ance; but  there  may  be  exceptions  where  lighting 
conditions  are  of  more  importance  than  appearances. 
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The  American  Valuation  Plan 
By  H.  L.  Henry 

Manager,  the  Geneva  Cutlery  Corporation,  Geneva,  N.  Y. 

(Editors  Note:  In  a  recent  editorial  we  gave  the  grounds  upon 
which  the  professional  economists,  as  a  eroup,  take  a  stand  in 
opposition  to  the  American  Valuation  plan.  We  are  fortunate 
enougli  to  liave  as  a  result  the  following  comment  which  very 
definitely  favors  the  plan  and  which  wo  are  glad  to  publish  as 
presenting  the  subject  from  another  point  of  view.) 

I  was  interested  in  reading  the  editorial  that  ap- 
peared on  page  80  of  the  American  Machinist, 

entitled  "The  American  Valuation  Plan,"  and  I  am 
wondering  just  how  much  the  statement  of  such  men 
as  Professor  Tausig  and  his  brother  economists  means 
to  a  magazine  like  the  American  Machinist,  and 
particularly  to  that  large  proportion  of  your  subscribers 
who  are  directly  and  indirectly  affected  by  the  reaction 
that  invariably  results  from  near  free-trade  conditions 
in  the  United  States. 

Without  holding  any  brief  for  Professor  Tausig  and 
the  average  economist,  you  know,  as  well  as  everyone 
else,  that  these  men  are  bom  free-traders,  and  in  the 
arguments  set  up  by  them  they  never  go  into  statistics 
which  show  trade  conditions  in  the  United  States  as 
related  to  any  particular  tariff  bills.  Further,  it  is 
very  easy  to  check  up  trade  conditions  and  their  rela- 

tion to  tariff. 

In  a  way,  I  am  digressing  somewhat  from  the  subject. 
The  American  Valuation  Plan  was  the  title  of  your 
editorial,  and  I  am  wondering  if  it  has  ever  occurred 
to  you  that  the  administrative  end  of  nearly  every  tariff 
bill  that  we  have  had  in  this  country  has  been  prac- 

tically written  by  the  importing  interests.  Has  it 
occurred  to  you  that  we  are  the  only  civilized  people 
in  the  world  who  allow  the  foreigner  to  appraise  the 
goods  that  he  lands  in  our  ports?  A  casual  examina- 

tion of  Customs  House  conditions  will  easily  prove 
that  statement. 

Under  today's  tariff,  and  under  practically  all  of our  tariff  bills,  every  United  States  appraiser,  when 
he  walks  into  his  office  in  the  morning,  is  supposed 
to  know  the  foreign  market  value  of  every  one  of  the 
thousands  of  articles  shipped  from  abroad  into  the 
United  States ;  these  invoices  are  supposed  to  represent 
the  export  value;  and  he  is  required  by  law  to  know 
the  impossible.  For  more  than  one  hundred  years 
this  condition  has  existed,  and  by  virtue  of  it,  our 
appraisers  have  learned  to  look  for  undervaluations; 
and  although  they  are  able  to  open  only  one  case  in 
ten,  on  an  average,  they  find  25  per  cent  of  the  invoices 
presented  each  day  have  to  be  arbitrarily  raised. 

Approximately  one  hundred  and  ten  foreign  countries 
are  using  our  ports.  We  are  today  the  easiest  market 
in  the  world  for  the  foreign  exporter,  and  I  would  sug- 

gest, Mr.  Editor,  that  you  acquaint  yourself  with  the 
conditions  in  the  many  factories  subscribing  to  your 
magazine. 
Why  should  not  the  American  Valuation  Plan  be  used  ? 

It  does  away  with  the  present  premium  of  the  cheapest 
foreign  labor;  it  will  do  away  with  the  present  sub- 

sidizing of  foreign  employers  who  pay  the  lowest  wage 
in  a  country  of  lowest  exchange;  it  will  prevent  the 
wholesale  undervaluation  now  existing,  by  doing  away 
with  the  incentive  to  undervalue;  and  it  will  tax  every 
foreign  country  the  same,  regardless  of  exchange  con- 

ditions and  labor  conditions,  for  the  privilege  of  selling 
goods  in  the  American  market.  Further, — and  this  is 
an  important  reason  that  is  not  always  mentioned — 
the  rates  intended  to  be  collected  will  be  collected;  the 

revenue  will  undoubtedly  be  increased,  but  that  does 
not  mean  that  the  man  on  the  street  is  going  to  pay 
more  for  his  goods.  What  it  does  mean,  however,  is 
that  the  importer  is  going  to  shorten  his  profits. 
Otherwise,  why  this  hectic  struggle  with  the  expendi- 

ture of  well  over  one  million  dollars  on  propaganda 
by  the  imported? 

The  American  Valuation  Plan  has  nothing  to  do  with 
rates.  It  is  simply  a  method  of  providing  a  basis  on 
which  to  collect  rates.  The  adoption  of  the  American 
Valuation  Plan  does  not  necessarily  mean  higher  priced 
goods — it  has  invariably  worked  out  that  if,  through 
some  mistake  in  Washington,  an  article  is  over-pro- 

tected, then  domestic  competition  will  very  shortly 
reduce  prices  to  a  low  level. 
We  would  like  to  have  our  work  shops  full;  we  hate 

to  have  the  United  States  of  America  trying  to  absorb, 
at  the  expense  of  American  industry  and  the  American 
work  bench,  the  hundreds  of  millions  of  imports  now 
flooding  our  markets.  And  I  am  complimenting  you 
to  the  extent  of  supposing  that  you  are  for  an  adequate 
tariff,  and  I  hope  a  tariff  based  upon  American 
valuations. 

Safety  First 
By  Robert  Grimshaw 

To  lessen  the  danger  arising  from  carelessness  on  the 
part  of  foreigners  who  do  not  understand  English,  I 
have  prepared  the  following  list.  It  shows  the  spelling 

of  the  words  "Notice!  Danger!"  in  eighteen  different 
languages.  The  translations  have  been  verified  by  com- 

petent persons  and  by  the  foreign  language  bureau  of 
the  American  Red  Cross. Czech, 

Danish, 
Dutch, 

English, 

Flemish, 
Finnish, 
French, 
German, 

Hungarian, 
Italian, 

Lithuanian, 
Norwegian, 
Polish, 

Russian, 

Serbo-Croat, 
Slovene, 
Swedish, 
Yiddish, 

Pozorl 
Vssr! Achting! 

Notice! Achting! 

Huom! 
Avis! 
Vorsicht! 

Vigydzz! Badate! 
Temyk! 
Vasr!  Forsigtig! 

Bacznosc! 
BHVfMaHie! 
Pozor! 
Pozor! Se  upp! 

Nehezpeci! 
Forsigtig! 

Gevaar! 
Danger! 
Gevaar! 
Vaarallistat 
Danger! 

Gefahr! Veszelyi! 

Pericolo! 
Pavojus! 
Fare! 

Niebezpieczenstwo! 
OrachocTb! 

Opasno! Navamo! 

Farligt! 

Payment  of  Unemployment  Relief 
By  S.  N.  Bacon 

On  page  1001,  Vol.  55,  of  American  Machinist,  Mr. 
Watts  points  out  that  unemployment  relief  is  actually 
being  paid  but  in  a  most  inefficient  manner.  Would  not 
some  lasting  service  be  eventually  accomplished  if  a 
number  of  readers  would  express  their  opinions  on  this 
subject?  Especially  the  many  who  are  in  a  position 
which  gives  them  intimate  knowledge  of  these  matters. 
Why  not  the  compulsory  application  of  a  portion  of 

every  employee's  wages  to  a  fund  for  unemployment 
relief,  on  a  plan  similar  to  that  now  used  extensively 
for  the  purpose  of  sick  benefits. 
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Gear  Tooth  Shapes 
By  E.  W.  miller 

Ohlrf  Knirine«r.  Fellow*  a«ar  Shaper  Co. 

(Continued  from  last  week's  issue) 
THE  involute  curve  has  its  origin  at  the  base  line, 

but  its  length  may  be  anything  from  zero  at  the 
starting  point  on  to  infinity.  The  tracing  point 

carried  in  a  cord  being  nuiny  times  unwound  from  the 
base  cylinder  may  extend  the  involute  to  any  desired 
length.  An  example  of  involutes  developed  by  unwind- 

ing the  cord  the  complete  circumference  of  the  base 
circle  is  presented  in  Fig.  14.  and  results,  as  sho\vn,  in 
a  pair  of  one-tooth  gears  in  theoretically  perfect  action. 
The  application  of  the  involutes  as  here  arranged  offers 
an  interesting  study.  Although  of  little  or  no  value  as 
actual  driving  members,  the  extremities  at  which 

in\'olute  action  may  take  place  is  here  made  plain  and 
the  nature  of  the  cur\'e  made  clearer. 

It  will  be  noted  that  each  of  the  two  involutes  con- 
stitutes an  unsymmetrical  tooth.  If  A  acts  as  a  driver, 

turning  in  direction  indicated  by  the  arrow,  B  will 
rotate  in  the  opposite  direction.  Contact  will  take  place 
along  the  tracing  cord  exactly  as  in  cases  previously 
cited.  The  length  of  the  line  of  action  represents  the 
circumference  of  the  base  circle,  and  in  this  case  is  the 
normal  pitch  of  the  involute.  It  is  rather  startling  to 
realize  that  the  circular  pitch  of  these  two  involutes 
developed  on  a  base  circle  of  only  H  in.  is  15.537  in.  It 
is  of  passing  interest  to  note  that  the  pressure  angle 
must  always  be  72  deg.  21  min.  when  a  single  involute 
effects  complete  rotation  of  a  single  engaging  involute. 

The  pressure  angle  of  72  dt'jt.  21  min.  is  excessive,  and 
these  curves  are  obviously  incapable  of  transmitting  any 
but  the  lightest  loads. 

To  transmit  power  smoothly  and  positively  from  one 
pitch  line  to  another  it  is  necessary  to  provide  a  num- 

ber of  teeth,  thus  permitting  a  selection  of  that  part 
of  the  involute  best  suited  for  the  purpose.  In  Fig.  15 
a  long  involute  /  has  been  developed  from  the  base 
circle  B.  Any  point  on  this  involute  may  be  taken  as 
determining  a  pitch  diameter  upon  which  teeth  may  be 
produced,  the  number  of  teeth  being  determined  by  serv- 

ice required.  Circles  C,  D,  E,  F  and  G  represent  such 
pitch  lines.  Upon  these  pitch  circles  teeth  have  been 
drawn  and  one  side  of  a  tooth  upon  each  pitch  circle  is 
composed  of  an  involute  /.  Teeth  of  various  pitches 
have  been  drawn  to  make  plain  the  possibility  of  a  wide 
choice.  The  pressure  angle  increases  as  the  larger  pitch 
diameters  are  utilized  and  in  the  case  of  circle  C  it  has 
reached  60  deg.  If,  after  due  consideration,  it  is  decided 
to  produce  teeth  on  circle  D  to  run  with  similar  teeth  on 
a  pitch  circle  of  identical  diameter,  it  is  necessary  first 
to  establish  the  center  distance.  Since  the  two  gears 

are  to  be  of  equal  pitch  diameter  this  center  distance 'is 
determined  by  making  L  equal  R.  Then  the  center  of 

the  mating  gear  is  at  O'.  A  base  circle  A  described 
from  O'  and  having  the  same  diameter  as  B  becomes 
tangent  to  the  line  of  action. 

Involutes  developed  from  this  second  base  circle  A 

DimmftrmI  piHh  ' O-iOZZ,' nS' 

Circulmr  p/teh  '^4^^  IS-S3T 
—4  945'Plfch  dlom. 

V\a.  U.     SIN'OLK  TOOTH  OEIARS.     FIO.  IB.     PRBSBURE  ANOLE  VARIES  WITH   PITCH   DIAMETER 
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and  so  spaced  on  line  M  as  to  accord  with  tooth  spacing  path  thus  bending  inward  and  away  from  the  straight 

on  D  will  operate  satisfactorily  provided:  (1)  That  line  representing  the  line  of  action.  If  this  tracing^ 
there   is   no   involute    interference;    (2)    that   there    is      point  is  assumed  to  have  traveled  from  J  to  X   (which 

lO.    16.     r.\*l'KUFKKK.VCE  OP 
TKF:TH.        fig.     17.       INTER- 
LO<"KIXG    TEETH.       FIG.     18. 

.ACTION    WITH    A    RACK 

FI&.16 FIS.IT 

ample  are  of  action;  (3)  that  excessive  slippage  is 
avoided;    (4)  that  a  proper  pressure  angle  is  selected. 

These  four  points  are  of  vital  importance  in  stand- 
ardization work,  and  each  will  receive  careful  attention. 

The  use  of  the  diagram  shown  in.  Fig.  8  is  an  effort 
to  emphasize  strongly  the  fact  that  the  base  circle  is  the 
root  and  seed  of  the  involute,  and  is  an  attempt  to 
ground  our  thinking  in  terms  of  base  circles  and  center 
distances.  These  are  the  fundamentals,  and  they  should 
not  escape  us.  On  the  other  hand,  it  is  not  recom- 

mended that  the  procedure  followed  in  Fig.  15  be  used  as 

common  practice.  The  "base-circle,  center-distance" 
attitude  of  mind  is  most  important  in  determining  the 
standards.  Once  the  best  portion  of  the  involute  is 
determined,  center  distances  may  be  standardized,  deter- 

mined from  the  diametral  pitch  employed,  thus  following 
present-day  practice. 

Two  engaging  involutes  contact  along  their  line  of 
action,  and  the  driver,  if  uniformly  rotated,  imparts 
uniform  rotation  to  the  driven.  If,  however,  the 
involute  length  is  so  great  as  to  extend  beyond  the 
point  of  tangency  of  base  circle  and  line  of  action 
of  the  mating  gear,  the  uniform  rotation  of  the  driven 
member  ceases  and  the  involutes  are  said  to  interfere. 
The  point  of  tangency  is  called  the  interference  point. 

In  Fig.  16  the  two  involutes  /  and  F  are  assumed  to 
have  been  contacting  steadily  along  their  lines  of  action, 
the  driver  /  causing  uniform  rotation  of  F.  When  point 
J  is  reached  all  involute  action  ceases,  since  involute 
F  cannot  extend  below  the  circle  upon  which  it  has 
been  developed.  The  continued  uniform  rotation  of  A 
causes  I  to  drive  B,  the  coTitact  of  F  being  always  at  J. 
For  purposes  of  illustration  the  involute  length  is  de- 

termined by  a  4-in.  radius.  The  base  circle  radius  is 
2  in.  With  these  radii  it  is  plain  that  as  A  is  rotated, 
a  point  at  the  4-in.  radius  will  move  twice  as  far  as  a 
point  at  the  2-in.  radius. 

A  tracing  point  carried  on  the  line  of  action,  after 
arriving  at  /,  will   be  wound   upon  base  circle  B,  its 

is  the  intersecting  point  of  base  circle  B  with  circle  C),- 
it  is  apparent  that  a  point  in  C  will  have  moved  twice 
this  distance.  If,  then,  a  distance  twice  JK,  indicated 

by  NM,  is  laid  off  on  circle  C  beginning  at  point  N' (which  represents  the  end  of  involute  /),  it  is  found 
that  M  representing  the  extremity  of  this  line  lies  out- 

side the  base  circle  B.  To  have  moved  in  unison,  / 
and  N  would  have  come  together  at  K.  Actually,  when 
/  has  reached  K,  N  has  arrived  at  M.  This  means  that 
as  A  is  uniformly  rotated,  the  rotation  of  B  is  gently 
accelerated. 

In  this  same  figure  a  rack  tooth  R  is  shown  engaging 

involute  /'.  If  a  point  on  base  circle  A  moves  from  J' 
to  P,  a  point  on  the  pitch  diameter  moves  distance  DE, 

as  does  also  any  point  on  the  rack  pitch  line.  Lay- 
ing off  this  distance  on  a  line  parallel  to  the  rack  pitch 

line  and  passing  through  the  end  of  the  rack  tooth  at 

G,  the  left-hand  extremity  is  located  outside  the  base- 
circle  at  P.  This  again  shows  interference.  To  entirely 
avoid  interference  the  rack  tooth  should  be  shortened 

to  length  Y  when  operating  with  /'.  When  I  and  F 
are  operating  together,  the  involute  length  .should  equal 
N.  The  difference  in  Y  and  N  is  appreciable,  indicat- 

ing the  greater  tendency  of  the  rack  tooth  to  interfere. 
When  involutes  take  the  form  of  symmetrical  teeth 

employed  in  the  transmission  of  power,  the  presence  of 
interference  prevents  operation.  This  is  made  plain 
by  Figs.  17  and  18.  The  acceleration  of  the  driven 
member  B,  Fig.  17  (as  explained  by  Fig.  16),  is  pre- 

vented by  positive  contact  of  teeth  C,  D  and  E.  Likewise 
in  Fig.  18,  the  rack  B  driving  A  cannot  accelerate  the 
rotation  of  A  by  reason  of  the  contact  of  teeth  C,  I> 
and  E.  This  assures  that  gears  and  racks  with  teeth 
extending  beyond  the  interference  point  will  positivel.v 
lock,  becoming  inoperative. 

The  addendum  of  a  gear  tooth  is  known  as  that  tooth 
length  which  extends  above  the  pitch  circle.  The  deden- 
dum  is  the  tooth  length  below  the  pitch  circle  and  is 
equal  to  the  addendum.    The  clearance  represents  extra 
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depth  of  cut  to  assure  space  between  the  bottoms  of  the 
teeth  and  the  ends  of  the  mating  teeth.  The  sum  of  the 
addendum,  the  dedendum  and  the  clearance  equals  the 

whole  depth  of  tooth.  The  circle  representing  the  out- 
side diameter  of  the  gear  is  sometimes  called  the 

addendum  circle.  Fig.  19  makes  plain  the  application  of 
the  various  terms. 

The  arc  of  action  is  that  arc  through  which  a  gear 
tooth  moves  from  the  point  at  which  it  first  contacts  a 
mating  tooth,  to  the  point  of  which  the  contact  ends. 
Fig.  20  indicates  two  gears  in  mesh.  Contact  in  this 
diagram  begins  at  the  intersection  of  one  addendum 

circle  with  the  line  of  action  (note  points  B  and  B'), 
and  ceases  at  the  intersection  of  the  line  of  action  with 
the  addendum  circle  of  the  mating  gear  (note  points  A 

and  A').    It  ia  important  that  a  pair  of  teeth  shall  re- 

irdi   

no.   1».     TERMS  APPLYING  TO  ONE  TOOTH 

main  in  engagement  until  another  pair  can  engage, 
thuB  taking  up  the  load.  If  this  does  not  occur,  the 
gears  operate  with  a  bumpy,  jerky  motion,  and  are  said 
to  fail  of  continuous  action. 

The  convenient  term  "normal  pitch"  has  been  used  to 
define  the  distance  from  one  side  of  a  tooth  to  a  corre- 

sponding side  of  the  next  tooth  measured  on  the  line  of 
action.  This  obviously  is  the  circular  pitch  of  the  gear 
measured  on  the  base  circle,  since  these  corresponding 
aides  are  traced  by  points  fixed  in  a  cord  unwound  from 
the  base  circle.  The  normal  pitch  arc  is  established 
by  a  length  on  the  base  circle  equal  to  the  normal  pitch. 
It  is  evident  that  the  actual  arc  of  action  must  be 
greater  than  the  normal  pitch  arc  to  assure  continuous 
action.  In  the  case  shown,  the  actual  arc  of  action 
greatly  exceeds  the  normal  pitch  arc.  The  maximum 
arc  of  action  is  obtained  when  the  addendum  circles 
pass  through  the  interference  points,  as  indicated  by 
the  dotted  lines. 

The  slippage  is  an  element  which  deserves  careful 
investigation.  It  obviously  should  be  reduced  to  a 
minimum  approximating  rolling  action  as  nearly  as 
possible.  In  Fig.  21,  two  involutes  developed  on  base 
circles  at  center  distance  Z,  are  in  contact  at  the  pitch 
line.  Beginning  at  the  involute  origin  the  base  circles 
have  been  spaced  in  equal  divisions  as  indicated  by  Nos. 
1,  2.  3,  4,  etc.  If  we  still  think  of  the  cord  with  its 
tracing  point,  it  is  plain  that  when  unwound  from  the 

arc  No.  1,  it  has  developed  the  involute  length  1'.  It  is 
of  great  importance  to  note  that  although  7  exactly 
equals  1,  the  length  of  involute  T  is  several  times 

greater  than  1'.  It  is  also  plain  that  when  these  angles 
have  moved  to  such  position  that  lines  L  and  N,  repre- 

senting the  tracing  line,  lie  in  the  line  of  action,  length 

r  will  begin  to  pass  over  length  7'.  An  angular  move- 
ment equal  to  1  of  the  base  line  divisions  causes  7'  to 

pass  completely  over  1'.  The  difference  in  these  two 
lensths  evidences  excessive  sliding.     From  this  it  is 

evident  that  the  extremely  short  length  1'  is  responsible 
for  a  very  considerable  arc  of  movement.  It  is  note- 

worthy that  lengths  4'  contacting  near  the  pitch  line 
are  identical,  but  due  to  the  position  they  take,  a  slight 
slippage  occurs.  The  straight  line  diagram  shown  in 
the  lower  portion  of  Fig.  21  furnishes  a  simple  and 
convenient  means  of  comparison  of  the  percentage  of 

slippage. 
In  Fig.  22  the  same  base  circles  and  involutes  are  em- 

ployed, but  the  center  distance  is  increased  an  amount  Y. 
The  effect  of  this  is  to  greatly  increase  the  pressure 
angle  and  results,  as  reference  to  the  lower  diagram 
will  show,  in  a  great  reduction  in  slippage.  Although 
the  total  length  of  the  involute  is  identical  with  Fig. 
21,  loss  of  the  involute  is  utilized,  having  the  effect  of 
a  shorter  tooth. 

Attention  is  called  to  the  marked  bend  of  the  involute 
near  the  base  circle.  The  straight  length  C  laid  off  on 
a  radial  line  passing  through  the  origin  of  the  involute, 
departs  markedly  from  the  involute.  The  same  length 
C  laid  off  perpendicular  to  line  B,  deviates  but  little 
from  the  curve.  It  is  plain  that  the  farther  the  involute 
extends  from  the  base  circle  the  more  nearly  it 
approaches  a  straight  line.  The  nearer  two  mating 
involutes  approach  a  straight  line,  the  less  they  slide 
upon  each  other  as  has  been  evidenced  by  the  slippage 
diagram.  The  greatest  curvature  is  near  the  base 
circle.  Therefore  that  portion  is  most  responsible  for 
tooth  slippage.  It  may  be  logically  concluded  that  the 
active  profiles  of  engaging  tooth  should  be  kept  as  far 
as  practicable  from  the  base  circle. 

Presswie  Angles  and  Interchangeability 

The  pressure  angle  is  of  great  importance  in  deter- 
mining an  interchangeable  system.  Together  with  the 

addendum  it  determines  the  possible  range  of  involute 

FIO.    20.     TETIMS    USED    WITH    GEARING 

action  between  the  various  members.  It  is  common  to 
make  the  addendum  equal  the  reciprocal  of  the  diametral 

pitch.  For  example,  the  addendum  of  an  8-pitch  gear 
is  made  i  in.  As  a  starter  it  may  be  well  to  determine 
the  necessary  pressure  angle  to  assure  interchangeability 
of  all  members  from  12  teeth  to  a  rack  when  the  adden- 

dum equals  the  reciprocal  of  the  pitch. 
The  two  extreme  members,  namely  the  12-tooth  pinion 

and  the  rack  obviously  present  the  limiting  ca.se.  In 
Fig.  23  is  shown  a  12-tooth  pinion  of  one  diametral 
pitch.  The  problem  is  to  find  the  pressure  angle  which 

shall  fix  the  interference  point  in  line  AA'.     Using  a 
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right  triangle,  as  shown,  let  the  point  N  lie  in  line 

AA'.  Shift  triangle  about,  keeping  N  in  AA'  until 
side  T  passes  through  point  0,  and  side  R  through  D. 
Draw  CO  and  CD.    The  angle  COD  is  the  desired  pres- 

example  shown  in  Fig.  25  may  serve  to  illustrate  this. 
A  pitch  line  force  EO  coming  against  the  inclined  sur- 

face of  a  gear  tooth  resolves  itself  into  force  FO,  acting 
along  the  line  of  action,  as  shown.    The  amount  orf  load- 

Lenqfh dirc/e  fv Slippaqe  In  ns.2l  is  209% 
tjrea+er  than  in  F16.ZZ 

FIG. 21 

FIG.     21.     EXCESSIVE    TOOTH    SLIPPAGE. 

sure  angle  and  equals  24  deg.  20  min.  It  may  be  math- 
ematically checked  by  simple  triangulation.  In  Fig. 

24  a  pair  of  12-tooth  pinions  is  observed  to  clear  the 
interference  points  by  a  wide  margin.  Obviously  a 
24-deg.-4-min.  pressure  angle  assures  an  interchangeable 
system. 

One  factor  to  be  considered  when  determining  the 
pressure   angle   is    its   effect    on   bearing   loads.      The 

i-Prkh  lint 

FIG.     22.     SLIPPAGE    GREATLY    REDUCED 

increase  by  reason  of  the  pressure  angle  is  graphically 
indicated  by  D.  It  is  apparent  that  the  increase  is  in 
ratio  of  EO :  FO  of  right  triangle  OEF,  and  is  therefore 
proportional  to  the  secant  of  the  angle. 

The  table  on  the  line  cut  gives  the  secants  of  several 
angles.  The  column  on  the  right  compares  the  load  with 
144  deg.  in  terms  of  percentage. 

In  Fig.  26  is  shown  two  12-tooth  pinions  in  mesh. 

FI&.Z4 N   F 

FIG.  23.     FINDING  THE  PRESSURE  ANGLE.      FIG.   24.     ACTION  WITH  GEARS  AND   RACK 
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The  pressure  angle  is  24  deg.  4  min.  Above  is  shown 

«  rack  engaging  a  pinion.  In  full  lines  the  teeth  of 

both  pinion  and  rack  are  shown  having  an  addendum  of 
0.2  in.  The  normal  pitch  is  2.858  in.  and  the  excess 

engagement  of  the  two  pinions  is  0.4  in.  This  indicates 

U  per  cent  more  travel  than  is  actually  necessary  to 
effect  continuous  action.  The  rack  and  pinion  as  shown 

abo'e  have  25  per  cent  more  than  is  required.  Tf  the 
addenda  are  made  1  in.,  as  indicated  by  dotted  lines, 

the  exce.«s  action  is  considerably  increased,  as  is  indi- 
cated by  these  figures.  It  is  to  be  noted  that  the  teeth 

in  both  pinion  and  rack  clear  the  interference  point  by 
a  good  margin  when  the  addendum  of  both  is  0.8  in. 

FIO. I.\TRE.\SE  OF  LOAD  O.V  TKKTH 

importance.  Special  cases  arise  and  have  recently  been 
much  discussed.  It  is  perhaps  timely  to  direct  atten- 

tion to  the  fact  that  formulas  assuring  the  very  best 
pressure  angle  and  tooth  proportions  for  any  specified 

When  using  a  pressure  angle  of  24  deg.  4  min.  the  load 
on  the  bearings  is  6  per  cent  more  than  when  employ- 

ing an  angle  of  14i  deg.  This  increase  is  little  and 
may  be  considered   negligible. 

It  appears  from  an  investigation  of  thi.s  kind  that  a 
24-deg.  pressure  angle  with  an  0.8-in.  addendum  may 
furnish  a  highly  satisfactory  interchangeable  standard. 

It  is  not  believed  that  this  matter  can  be  easily  and 
cheaply  settled.  Much  experimental  work  should  be 
carried  on  in  a  pain.staking  and  unselfish  fashion. 
Undoubtedly  it  would  best  be  done  in  a  place  fitted  up 
for  research  work,  all  experiments  being  made  on  the 
aame  devices  in  the  same  way,  and  careful  record  kept 
of  results.  In  judging  the  all-around  performance  of 
gear  teeth,  the  matters  of  noise,  durability,  strength 
and  other  lesser  factors  should  influence  our  conclusions. 

We  should  make  every  effort  to  carry  on  the  work  to 
completion.  Unquestionably  the  money  cost  of  such 
work  would  be  considerable,  and  this  matter  of  finance 
mu.Ht  necessarily  receive  our  attention. 

This  paper  has  dealt  largely  with  an  interchangeable 
standard:     It  is  undoubtedly  a  matter  of  paramount 
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FIG.   2<i.      WITH   TWO   U'-TOOTIl   PIXIO.VS 

pair  or  pairs  of  gears  may  be  easily  worked  out.  Pos- 
sibly a  secondary  standard  covering  these  special  cases 

would  be  advisable  and  prove  to  be  part  of  the  work. 
There  is  nothing  mysterious  about  these  special  cases, 
and  further,  they  may  all  be  handled  by  any  of  the 
commonly  used  processes  of  today,  thus  making  the 
possibility  of  their  production  open  to  all. 

In  conclusion  it  is  pointed  out  that  a  number  of  factors 
such  as  the  arc  of  approach,  arc  of  recess,  tooth  strength 
and  extent  of  tooth  surface,  which  are  of  importance, 
have  not  been  touched  upon;  but  time  has  not  permitted 
their  elaboration  and  they  have  been  left  for  future 
consideration.  An  effort  has  been  made  to  show  the 
exact  nature  and  the  possibility  of  the  involute  in  the 
hope  that  we  may  make  the  best  use  of  this  knowledge 
in  our  work  of  standardization. 
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Cylinders  for  the  Mack  Motor 
Fixtures,  Trams  and  Gages  for  Locating  the  Cylinder  from  tlte  Bore — Inspection  Methods 

Which  Secure  Results — Volume  of  Compression  Chamber  Tested  by  Liquid  Gage 
By  FRED  H.  COLVIN 
Editor,  American  Machinist 

THE  Mack  motor  has  its  cylinders  cast  in  pairs 

which  are  of  the  L-head  type.  The  top,  sides  and 
bottom  are  milled  in  the  first  operation  in  the 

Ingersoll  machine  shown  in  Fig.  1.  Figs.  1  and  2,  show 
the  construction  of  the  railing  fixtures  which  have 
many  points  of  interest. 

Great  care   is  taken  to  maintain   uniform   cylinder 
wall  thickness  and  so  the  cylinder  block  is  located  by 

block.  It  will  be  noted  that  the  two  cylinder  blocks 
are  not  alike,  the  forward  block  having  an  oil  pocket 
for  the  oiling  system.  Another  view  of  the  cylinder 
block  is  shown  at  C,  Fig.  2. 

Drilling  the  water  cover  holes  and  also  two  i-in. 
holes  in  the  base  for  future  location  points  comes 
next  and  is  followed  by  the  rough-boring.  Then  comes 
the  heat-treatment,  or  annealing  for  twelve  hours  at 

FIG.  1.     THE  FIRST  MILLING  OPERATION.     FIG.  2.     FIXTURES  AND  SETTING  GAGES 

the  outside  of  the  cylinder  wall,  using  the  trams  and 
locating  gages  shown.  The  trams  AA,  Figs.  1  and  2, 
have  dowels  which  fit  into  the  holes  shown  in  the  fix- 

ture and  locate  the  cylinders  endwise.  Each  tram 
covers  two  pairs  of  cylinders.  The  castings  are  also 
carefully  leveled  with  reference  to  the  bore  by  means 
of  the  gages  and  the  surface  gage  shown  at  D,  Fig.  2. 
Means  of  leveling  are  provided  by  the  bars  BB, 
carrying   hardened    pins   which    support   the   cylinder 

800  to  900  deg.  F.  This  relieves  the  stresses  and  is  a 
practice  that  has  much  to  commend  it.  After  anneal- 

ing, the  top  and  bottom  surfaces  are  finish-milled,  and 
then  the  cj^linders  are  finish-bored  and  reamed,  leav- 

ing 0.002  in.  for  finish  by  rolling.  The  allowance  for 
finish  boring  is  from  0.020  to  0.025  inch. 

The  finish  boring  is  shown  in  Fig.  3,  a  Foote-Burt 
machine  being  used.  The  cylinders  are  located  from 
the   milled   base   fiange   and  the   two   bores,   and  are 

FIG.  3.     FINISH-BORING  THE  CYLINDERS.     FIG.  4.     ROLLING  THE  CYLINDER  BORES 
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held  in  position  by  the  plates  AA,  which  are  operated 
by  the  handles  BB.  The  grages  are  shown  at  C.  The 
bores  are  chamfered  at  the  bottom  for  connecting-rod 
clearance. 

Boring  \'alve  pockets,  drilling  and  tapping  holes  for 
studs  and  bolts  and  water  testing  for  leaks  come  next 
and  then  the  rolling  or  burnishing  as  shown  in  Fig. 
4.  R  will  be  noted  that  one  cylinder  is  burnished  at 
a  time  and  that  the  rollers  are  not  quite  straight  with 

the  bod)'  of  the  tool.  This  method  has  been  found 
ver>-  satisfactorj-,  tests  at  different  points  of  the  bore 
showing  unexpected  accuracy.  As  with  other  methods 
of  finish,  much  depends  upon  the  care  with  which  the 
operation  is  handled. 

Inspection  is  ver>'  thorough  as  it  is  realized  how 
car«   at   this   point  affects   the    life   and    satisfactory 

is  for  measuring  the  bore  but  for  holding  the  gage 

parallel  in  the  bore. 
Cylinder  diameter  is  tested  by  the  dial  star  gage 

shown  at  B,  Fig.  5.  This  gage  has  three  arms  or 
prongs  which  make  contact  with  the  cylinder  wall. 

K1>J    S.     TWO  OK  THE  INSPECTION  TESTS 

•ervice  of  a  motor.  Squareness  of  the  bore  with  the 
base  is  carefully  checked  as  shown  at  A,  Fig.  5.  Here 
the  gage  fits  one  of  the  bores  while  the  test  is  made 
with  tissue  paper  on  the  opposite  side  of  the  block, 
as  can  be  seen.  While  the  squareness  is  tested  in  two 
directions,  it  is  recognized,  that  the  fore-and-aft  square- 
nen  ia  by  far  the  more  important. 

Lack  of  squareness  in  this  direction  has  a  disastrous 
effect  on  both  bearings  of  the  connecting  rod,  on  the 
pistons  and  on  the  cylinder  walls.  It  also  wears  the 
crank  pin  unevenly  at  the  ends  and  affects  the  piston 
pin  in  a  similar  manner.  Accuracy  in  this  detail  de- 
Mrvca  more  attention  than  it  usually  receives  and  it  is 
therefore  all  the  more  interesting  to  note  on  that  account 
as  it  adds  greatly  to  the  life  of  a  motor  and  to  its 
performance  even  before  it  requires  overhauling.  It 
pays  big  dividends  to  the  user  and  reflects  on  the  builder 
•a  well. 

Details  of  this  gage  are  shown  in  Fig.  6,  which 
needs  little  explanation  except  to  point  out  the  contact 
points.  There  are  four  solid  guiding  points  for  each 
end  of  the  cylinder  and  two  spring  plunger  contacts 
above  and  below  the  fixed  guides.  In  the  end  view, 
A  and  B  are  shown  two  of  the  solid  guides  and  C  and 
D  the  spring  contacts  90  deg.  apart.    Neither  of  these 

x-nso'^ 
Fia.  6.     DETAUiS  OF  SQUARENESS  GAQB 
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FIG.    7.      OAOE  FOR  TESTING   COMPRESSION  SPACE 

The  cylinder  is  tested  at  different  points  of  the  bore 
and  is  held  within  very  close  limits. 
A  liquid  test  of  the  compression  chamber  is  made 

by  means  of  the  gage  shown  in  Fig.  7.  The  piston 
A,  which  is  supported  by  the  upper  arm  B,  is  slipped 
into  the  cylinder  until  the  hook  C  contacts  with  the 
base  flange.  Passing  through  the  top  of  the  piston 
plate  D  are  the  tube  E  and  the  valve  rod  F. 

After  the  gage  is  in  place  the  tube  and  piston  are 
filled  with  water  to  the  upper  tolerance  mark  G.  Then 
the  valve  H  is  opened  by  means  of  the  lever  7  and  the 
compression  space  fills  with  water.  This  should  lower 
the  water  to  the  level  marked  standard  at  J,  the  lower 

limit  being  marked  "tolerance"  at  K.  This  makes  an 
easy  method  of  testing  and  has  proved  very  satis- 
factory. 
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Facing  Tools  for  Turret  Lathes — Cutting  Action  of  Facing  Tools — Counterbores,  Shoulder  Tools 

and  Adjustable  Cutter  Heads — Adaptation  of  Standard  Tools 

CUTTER  heads  of  various  sorts  are  used  for  boring 
and  facing,  sometimes  in  combination  with  boring 
bars  and  at  other  times  alone.  Tools  may  be  used 

for  only  one  surface  which  is  to  be  faced,  or  they  may 
be  utilized  for  turning,  boring  and  facing  a  number  of 
different  diameters  or  shoulders.  The  shape  of  the 
work  and  the  material  to  be  cut  influence  the  design  to  a 
great  extent,  particularly  with  respect  to  the  form  of 
the  tools  and  their  adjustments.  If  intended  for  boring 
only,  the  head  may  be  single  or  multiple,  according  to 
the  work  which  it  has  to  do.  A  cutter  head  can  often  be 
used  to  advantage  for  rough  boring  large  diameters 
when  a  great  amount  of  stock  is  to  be  removed. 

Cutting  Action  of  Tools 

We  have  already  considered  the  position  and  shape 
of  tools  used  for  turning  and  boring,  but  the  operation 
of  facing  has  not  been  taken  up.  In  turret-lathe  work, 
facing  operations  are  often  attended  with  considerable 

"chatter,"  which  may  be  due  to  a  number  of  causes, 
such  as  back-lash  in  the  spindle  of  the  machine,  loose 
gibbing,  a  worn  feed  screw,  incorrect  feeds  used  on  the 

machine,  improper  methods  of  holding  work,  and  posi- 
tion or  shape  of  tool  with  respect  to  the  work.  The 

machine  troubles  can  usually  be  easily  remedied,  but  the 
position  and  shape  of  the  tools  used  are  both  dependent 
on  the  design. 

If  a  turret-lathe  spindle  is  slightly  loose  in  its  bear- 
ings, there  will  be  chatter  in  the  facing  operation,  no 

matter  what  kind  of  tools  are  used.  End  play  in  the 
spindle,  also,  is  likely  to  produce  more  or  less  chatter, 
but  this  trouble  can  be  easily  remedied  by  proper  adjust- 

ment. A  loose-fitting  bearing  may  require  re-babbitting 
before  satisfactory  results  can  be  obtained;  or,  if  taper 
bushings  are  used  as  spindle  bearings,  it  may  be  neces- 

sary to  take  them  up  in  order  to  remove  all  vibration. 
When  the  turret  gibs  are  not  set  up  snugly,  chatter  may 
develop  due  to  a  lift  at  these  points,  but  the  remedy  for 
this  condition  is  obvious.  Oftentimes  certain  types  of 
tools  may  appear  to  produce  chatter  and  the  tools  will 
therefore  be  blamed,  when  in  reality  the  cause  lies  in 
the  various  adjustments  of  the  machine  itself. 

The  matters  of  feeds  and  speeds  also  are  important 
in  their  connection  with  the  use  of  facing  tools  or  cutter 

For  the  authors'  forthcoming  book.     All  rights  reserved. 

heads.  The  correct  feeds  and  speeds  can  only  be  deter- 
mined by  experiment,  as  the  quality  of  the  material,  the 

depth  of  the  chip  and  the  amount  of  surface  which  is 
being  faced  all  govern  the  feed  to  some  extent.  A  great 
many  facing  operations  do  not  use  machine  feeds  at  all, 
the  required  power  being  applied  entirely  by  hand. 
'When  cutter  heads  are  used  in  combination  with  facing 
tools,  the  feeds  may  be  used  part  way  on  the  work,  but 
the  final  finishing  is  done  by  hand  pressure. 

The  amount  of  surface  to  be  faced  affects  the  design 
of  tools  strongly.  On  certain  kinds  of  facing  operations, 

too  many  teeth  or  cutter  blades  acting  on  the  same  sur- 
face will  cause  the  tool  to  function  improperly  on  account 

of  the  pressure  required  to  force  the  tools  into  the  work. 
Illustrations  of  this  condition  will  be  given  later. 

In  considering  the  cutting  action  of  a  facing  tool  used 

in  the  turret  lathe,  we  must  pay  attention  to  the  posi- 
tion of  the  tool  with  respect  to  the  center  of  the  work. 

Fig.  310  shows  several  examples  which  illustrate  these 
points.  In  the  example  A  a  facing  tool  B  is  shown  on 
the  center  line  of  the  work.  A  tool  set  in  this  way 
removes  the  metal  without  any  shearing  action,  as  the 
chip  is  removed  on  a  line  radial  with  the  center  of 
rotation  of  the  work.  In  order  to  obtain  a  shearing 
action  and  make  the  cutting  easier,  the  tool  should  be 
placed  above  center,  as  shown  at  C.  The  diagram  at  D 
illustrates  the  cutting  action,  and  clearly  shows  the 
reason  why  it  is  so  much  easier  when  the  tool  is  placed 
in  this  position.  From  these  examples  we  determine  a 
point  of  importance  in  connection  with  the  design  of 
facing  tools ;  that  is,  that  all  tools  of  this  nature  should 
be  placed  ahead  of  center.  If  the  tool  is  placed  con- 

siderably below  center  a  shearing  action  is  also  obtained, 
but  the  chip  tends  to  crowd  toward  the  center  and  would 
be  likely  to  clog  up  tools  after  continued  use. 

In  facing  wide  surfaces  such  as  that  shown  in  the 

example  at  £"  a  flat  tool  F  held  in  a  holder  G  may  be 
made  to  produce  good  results,  providing  it  is  set  well 
above  the  center  and  held  rigidly  so  that  it  will  not 
chatter.  It  is  much  wiser  to  avoid  broad  cuts  if  possible, 
praticularly  when  cutting  steel;  and  if  a  crossfeeding 
movement  is  available,  it  is  better  to  use  it  rather  than 
to  make  a  wide  facing  tool  like  the  one  illustrated.  With 
a  single-point  tool  like  that  shown  at  H  the  stock  can  be 
removed  quite  rapidly  by  feeding  in  the  direction  shown 
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by  the  arrow.    Much  depends  upt>n  the  number  of  tools 
which  are  used  for  other  operations  on  the  work,  and 

it  is  not  always  possible  to  obtain  a  single-point  effect 
in  facing 

By  using  a  cutter  head  like  that  sho\n\  at  K,  wide 
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surfaces  can  be  faced  successfully.  It  is  a  good  idea  to 
notch  the  cutters,  as  shown  at  L  and  M,  making  the 
notches  in  such  a  way  that  they  will  overlap  each  other 
and  not  produce  a  grrooved  surface  on  the  work.  It  is 
better  to  use  two  cutters  as  in  the  example  K,  rather 
than  a  single  cutter  as  shown  at  F,  although  the  single 
cutter  can  be  made  to  produce  results  when  used  with 
care.  The  double  cutter,  however,  gives  a  balanced 
effect  and  will  be  found  better  in  ordinary  practice. 

COUNTERBORES   AND   SHOin^DER   TOOLS 

Facing  tools  are  often  made  in  the  form  of  a  flat 
cutter  like  that  shown  at  A  in  Fig.  311.  They  may  be 
used  in  connection  with  a  boring  bar  or  separately, 
according  to  the  requirements  of  the  work.  When  a 
tool  of  this  sort  is  used,  it  should  not  be  ground  radially, 
but  each  side  should  cut  ahead  of  center  an  amount  equal 
to  half  the  thickness  of  the  cutter.  When  made  in  this 
wa.v,  the  cutting  action  is  easier  and  the  upkeep  of  the 

tool  simpler.  Ver>'  good  results  can  be  obtained  by  this 
design  when  the  surfaces  to  be  faced  are  not  broad,  but 
are  like  that  shown.  An  end  mill  of  the  shell  type  is 
often  used  for  a  facing  operation,  as  in  the  example 
shown  at  B.  It  is  often  possible  to  use  a  standard  mill 
for  the  purpose,  inserting  a  pilot  bar  C  of  suitable  size 
and  driving  the  mill  by  means  of  a  collar  D  with  a  suit- 

able key  at  E.  Face  mills  used  in  this  way  should  have 
teeth  cut  ahead  of  center.  Many  times  it  will  be  found 
profitable  to  grind  away  some  of  the  cutting  teeth  in 
order  to  make  the  cutting  action  easier,  if  standard  tools 
are  used.  The  fewer  the  number  of  teeth,  the  easier 
the  tool  will  cut;  and  the  pressure  required  is  not  .so 
great.  The  number  of  teeth  in  contact  is  a  very 
important  point  in  connection  with  face  mills. 

A  ver>'  good  illustration  is  shown  at  F,  in  which  a 
xpecial  face  mill  G  is  used  to  form  a  large  radius  H  in 
the  bottom  of  a  cast-iron  bushing.  In  this  particular 
example,  the  diameter  of  the  cutter  is  3.185  in.  and  the 
radius  to  be  cut  is  i  in.  The  writers  designed  this  tool 
with  eight  teeth,  but  found  on  trial  that  it  was  almost 
impouible  to  force  it  into  the  work  with  sufficient  pres- 

sure to  make  it  cut.  The  tool  was  removed  from  the 

bar,  and  ever>'  alternate  tooth  was  ground  away  so  that 
it  did  not  cut;  after  this  another  trial  was  made  and  the 

cutter  was  found  to  work  satisfactorily.  In  analyzing 
this  condition,  it  will  be  seen  that  the  total  surface 
covei-ed  by  the  eight  teeth  amounted  to  over  54  in.  A 
man  would  scarcely  attempt  to  face  a  piece  of  work  with 
a  cutter  5i  in.  wide,  even  if  it  were  to  be  notched  in 

eight  places.  Why  then  should  it  be  considered  prac- 
tical to  do  the  same  thing  with  a  face  mill  having  an 

equal  amount  of  contact? 
These  points  are  not  usually  considered  by  a  tool 

designer,  yet  they  are  of  great  importance.  The  same 
mistake  is  frequently  found  in  tools  bought  on  the  open 
market,  as  many  of  these  have  too  many  teeth,  so  that 
they  do  not  cut  freely.  In  automobile  accessory  stores  it 
is  possible  to  purchase  valve-seating  tools  for  facing  off 

FICJ.  Sll.     COUNTERBORES  AND  SHOULDER  TOOLS 

the  angular  cast-iron  surfaces  on  the  cylinder  blocks. 
The  writers  have  never  seen  one  of  these  tools  properly 
made,  as  they  usually  have  from  twelve  to  sixteen  teeth, 
and  it  is  very  nearly  impossible  to  use  pressure  enough 
to  make  them  cut  on  the  valve  seat. 

In  making  up  tools  for  facing  two  shoulders  in  a 
certain  relation  to  each  other  when  the  two  dimensions 

are  important,  the  designer  is  confronted  with  the  prob- 
lem of  preserving  the  two  shoulder  distances  after  the 

tool  has  been  reground  several  times.  A  very  common 

way  of  making  a  shoulder  facing  tool  is  shown  at  A', which  is  a  flat-blade  cutter  for  facing  the  shoulders  L 
and  M.  The  accuracy  between  these  two  shoulders  must 
be  preserved,  which  means  that  each  time  the  cutter  is 
reground  the  dimensions  at  these  two  points  must  be 
very  carefully  held  to  size.  This  makes  an  expensive 
grinding  operation  which  can  be  avoided  by  using  a 
different  type  of  tool. 

In  the  example  0,  the  tool  is  circular  in  form  and  the 
shoulders  P  and  Q  are  turned  on  the  plug.  Both  of 
these  shoulders  are  then  faced  off  on  a  left-hand  helix 
of  the  same  lead  for  both  shoulders.  The  tool  is  ground 
radially  on  the  surface  R,  and  as  the  shoulders  P  and  Q 
are  on  parallel  surfaces,  the  center  distance  is  always 
preserved  when  grinding,  without  any  difficulty.  Tools 
of  this  nature  will  be  found  excellent  when  work  of  this 
kind  is  to  be  done. 

Small  Cutter  Heads 

When  facing  small  diameters  a  cutter  head  is  often 
made  up  with  a  bar,  either  piloted  or  otherwise;  as  a 
single  unit.  Occasionally  the  facing  tools  are  inserted 
in  a  separate  collar,  which  is  pinned  to  the  bar  or 
driven  by  means  of  a  key.  Designs  like  those  shown  in 

Fig.  312  are  often  made  with  four  flat-blade  cutters 
having  their  cutting  edges  on  center.     The  blades  are 
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held  in  slots  and  fastened  by  some  convenient  method. 
This  variety  of  facing  head  is  really  nothing  more  than 
a  face  mill  with  inserted  blades.  It  will  do  good  work, 
but  has  no  particular  advantages  over  the  two-  or  three- 
blade  variety.     It  takes  considerably  more  pressure  to 

FIG.   312.      SMALL  PLAIN  FACING  HEADS 

cut,  but  this  is  not  usually  objectionable  on  small 
diameters,  as  the  total  amount  of  surface  faced  is  not 
great. 

In  the  example  A  the  bar  B  is  enlarged  at  C  to  give 
support  to  the  four  cutters  D.  The  latter  are  of  the 

flat-blade  type  set  in  slots  in  the  bar,  and  the  cutters 
are  finished  all  over  so  that  they  fit  the  slots  accurately. 
They  are  held  in  place  by  headless  setscrews,  as 
indicated.  These  setscrews  may  be  of  the  hollow-head 
type  or  have  slotted  heads  for  use  with  a  screwdriver. 
There  is  no  fine  adjustment  to  the  cutters  on  this  type 
of  head,  and  the  blades  must  be  ground  in  position  in 
order  that  they  may  all  cut  equally.  If  this  is  not  done, 
considerable  trouble  may  be  experienced  in  setting  them. 
The  example  shows  the  blades  on  center,  but  it  is  better 
if  they  are  arranged  slightly  ahead  of  center,  as  pre- 

viously mentioned. 

Another  example,  shown  at  E,  is  a  head  of  .somewhat 
similar  type  except  that  the  member  F  is  separate  from 
the  bar  and  the  cutters  G  are  short.  The  blades  are  held 
in  place  by  means  of  two  square-head  setscrews  H.  The 
collar  is  milled  away  to  allow  ready  access  to  the  set- 
screws.  This  gives  a  very  neat  construction,  and  one 
which  is  inexpensive  to  manufacture.  The  blades  in  this 
example  can  be  ground  in  the  collar  separate  from  the 
bar.  if  desired,  but  there  is  no  fine  adjustment  for  the 
blade.s.  Both  of  these  forms  are  in  common  use  ̂ ^r 
facing  work  of  small  diameters. 

There   are  various  methods  which  can   be   used   for 

adjusting  cutter  blades  in  a  facing  head.  It  is  always 
difficult,  however,  to  adjust  all  four  blades  so  that  they 
cut  equally,  although  very  good  results  can  be  obtained 
by  making  adjustments  on  the  machine  and  setting  each 
blade  out  so  that  it  strikes  the  surface  which  is  to  be 
finished.  When  using  this  method,  it  is  necessary  to 
make  sure  that  the  faced  surface  is  perfectly  true,  as 
otherwise  the  cutter  setting  would  be  incorrect. 

In  the  example  shown  in  Fig.  313  the  work  A  is  to  be 
cut  out  at  B  and  faced  at  C.  The  body  of  the  tool  D 
is  fitted  to  the  turret,  and  it  has  a  pilot  E  at  the  forward 
end  in  order  to  guide  and  steady  it  during  the  cutting. 
The  body  of  the  tool  is  slotted  in  four  places,  as  shown 
at  F,  these  slots  being  cut  on  a  back  taper.     The  tools 
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FIG.    314.      STANDARD  FORMS  OF  FACING  TOOLS 

G  are  flat  and  are  held  in  place  by  setscrews  H.  The 
blades  are  hardened  and  ground  all  over,  and  are  fitted 
accurately  to  the  slots,  so  that  they  have  a  bearing  on 
the  tapered  portion.  The  collar  K  is  countersunk  at  an 
angle,  so  that  it  fits  the  bevel  L  on  the  ends  of  the 
cutters.  This  collar  can  be  adjusted  until  it  is  in  con- 

tact with  all  the  blades,  thus  tending  to  hold  them 
down  and  giving  opportunity  for  end  adjustment.  A 
suitable  locknut  is  provided  at  M.  This  type  of  tool 
is  not  in  common  use,  yet  there  are  certain  cases  where 
a  design  of  this  sort  may  be  found  convenient. 

Care  must  be  taken  on  any  kind  of  a  facing  head  that 
the  overhang  from  the  turret  is  not  too  great,  unless 
proper  support  can  be  obtained  by  the  use  of  a  pilot. 
Not  only  must  the  body  of  the  tool  be  well  supported, 
but  the  cutter  blades  themselves  must  be  held  rigidly, 
and  they  should  not  project  a  great  distance  in  front  of 
the  tool  body.  Various  methods  of  adjustment  will 
suggest  themselves  to  the  designer,  and  the  examples 
given  here  represent  some  which  have  been  used  with 
success. 

We  wish  to  point  out  again  the  importance  of  placing 
tools  for  facing  ahead  of  center,  although  several  of  the 
examples  given  here  show  them  directly  on  center.  It 
frequently  happens  that  tool  designers  do  not  appreciate 
the  value  of  the  shearing  cut,  and  they  place  the 
cutters  on  center  when  they  could  just  as  well  be  placed 
ahead  of  center  and  thus  obtain  a  better  cutting  action. 
We  emphasize  this  point  because  It  is  not  always  done, 
and  the  writers  consider  it  of  sufficient  importance  to 
mention  it  several  times. 

There  are  a  number  of  standard  forms  of  holders  in 
which  cutters  can  be  placed  for  various  kinds  of  facing 
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and  turning  operations.  Several  of  these  standard  tools 
are  shown  in  Fig.  314.  In  the  example  A.  the  body  of 
the  tool  fi  is  so  arranged  that  it  can  be  attached  to  the 
face  of  the  turret.  The  extensions  C  and  D  are  slotted 
and  provided  with  a  number  of  setscrew  holes,  as  shown, 
so  that  one  or  more  cutters  can  be  placed  in  each  side, 
according  to  the  requirements  of  the  work.  A  center 
hole  is  also  provided  at  E,  so  that  a  pilot  or  a  boring 
bar  can  be  used  in  connection  with  the  facing  tools. 

Opportunities  frequently  occur  in  turret-lathe  work 
when  a  tool  of  this  sort  will  be  found  useful;  and,  as 
the  device  is  substantially  made,  it  will  withstand  the 
strains  imposed  upon  it.  It  is  particularly  desirable  to 
use  a  tool  of  this  sort  with  a  pilot  or  a  piloted  boring 

bar,  except  in  cases  when  verj'  light  cuts  are  being  made 
and  it  may  be  found  unnecessary. 

An  example  showing  the  application  of  the  same  tool 
is  given  at  F.  The  tool  body  G  is  fitted  to  the  turret, 
and  a  pilot  H  is  provided.  In  the  end  of  the  pilot  a  set- 
screw  K  holds  the  flat  blade  cutter  L,  which  is  here  used 
for  facing  a  boss.  The  cutter  blade  M  faces  the  flange, 
and  a  chamfering  tool  N  breaks  the  comer.  In  addition, 
O  is  used  for  turning  the  outside  diameter,  and  as  all 
of  the  tools  are  used  at  the  same  time,  the  production 
obtained  is  exceptionally  good. 

Another  type  of  tool  which  can  be  used  for  similar 
work  is  shown  at  P.  It  is  provided  with  a  shank  Q 
which  fits  the  turret  of  the  machine.  An  application  of 
this  tool  to  a  piece  of  work  is  shown  at  R.  A  piloted 
counterbore  S  is  used  to  finish  the  pocket.  A  flat-blade 
cutter  T  faces  the  end  of  the  hub,  and  a  chamfering 
tool  U  cuts  out  the  form  and  angle  as  indicated.  The 
advantage  of  tools  of  this  sort  is  that  they  are  ready 
when  wanted,  and  they  can  be  quickly  adapted  to  suit 
a  given  condition  by  the  use  of  flat-blade  cutters,  boring 
tools,  counterbores  and  the  like.  It  is  often  possible  to 
use  holders  of  this  kind  for  work  which  is  to  be  made 
up  rapidly,  leaving  very  little  time  to  design  and  build 
tools  of  a  special  nature  that  might  otherwise  be 
required. 

British  and  International  Engineering 
Standards 

During  the  war  and  the  subsequent  extraordinary 
boom  of  1919,  British  buyers  at  home  and  abroad  at 
times  bought  materials  and  manufactured  products 
based  on  other  than  British  standard  specifications. 
The  whole  complexion  of  the  markets  has  now  changed, 
according  to  a  report  from  Trade  Commissioner  Hugh 
D.  Butler,  as  the  manufacturers  in  this  country  are  look- 

ing for  new  contracts  and  offer  prompt  deliveries.  Nat- 
urally, they  are  making  every  effort  to  procure  all  con- 

tracts let  under  British  auspices,  as  in  the  case  of  the 
Greenwich  power  apparatus  described  later  in  this  arti- 

cle. However,  buyers  for  Indian  railways,  British  Colo- 
nies, and  British-controlled  industries  liere  and  abroad, 

in  addition  to  British  sources,  now  have  other  European 
suppliers  in  the  Belgians,  Germans,  and  Swis,  who  are 
Mffer  to  supply  machinery  on  British  specifications  in 
case  their  own  specifications  would  not  be  accepted. 
Heretofore,  the  manufacturers  of  these  countries  have 
Midom,  if  ever,  manufactured  to  British  specifications. 
Maajr  American  manufacturers  and  producers  of  all 
lines  of  goods,  :n  the  past  have  been  criticized  in  the 
markets  of  the  world  on  account  of  the  fact  that  they 

Ci]tnpll«>d    In    th«    Indtutriiil    Harhlnory    Division,    Bureau    of 
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would  not  manufacture  goods  on  other  than  American 
standards  and  to  meet  the  varying  demands  of  different 
markets.  Of  course,  it  is  usually  much  more  expensive 
for  them  to  manufacture  on  the  basis  of  other  standards, 
but  in  somewhat  less  degree  this  is  also  the  situation  of 
the  nationals  of  other  countries. 

A  large  American  manufacturer  who  was  about  to 
make  a  tender  on  a  contract  which  included  a  quantity 
of  steel  tubes,  went  to  a  tube  manufacturer  in  the 

United  States  in  order  to  get  his  cost  for  this  spe- 
cialty. British  specifications  were  written  into  the 

proposal,  and  British  standards  call  for  quite  elabo- 
rate tests.  The  American  tube  manufacturer  in  this 

case  was  not  making  these  requirements  his  standard 

and  prudently  refused  to  bid.  It  is  very  easy  to  under- 
stand his  position,  as  profitable  orders  have  heretofore 

proved  unprofitable  on  account  of  bids  offered  and  ac- 
cepted under  such  circumstances. 

American  manufacturers  bidding  on  apparatus  and 
supplies  purchased  by  British  engineers  in  the  future 
will  find  that  there  will  be  few  opportunities  to  bid 
unless  they  are  in  a  position  to  estimate  on  the  basis 
of  British  standard  specifications.  This  will  entail 
careful  study  of  these  specifications,  and  the  methods 
of  inspection  and  testing.  In  many  instances,  this  study 
will  have  to  be  made  in  London,  otherwise  profitable 
business  will  not  result  where  American  bids  are  ac- 

cepted. 
Protection  for  British  MANUFAcrimERS 

Recently  there  has  been  a  great  deal  written  and 
spoken  in  Great  Britain  about  the  need  for  the  protec- 

tion of  British  markets  against  unfair  foreign  com- 
petition. The  key  industries  and  anti-dumping  legis- 

lation just  passed  by  Parliament,  have  been  the  con- 
crete proposals  behind  which  protectionist  sentiment 

has  rallied.  In  this  connection,  it  is  interesting  to  note 

that  British  engineering  specifications  give  varying  de- 
grees of  protection  to  British  manufacturers  depend- 

ing on  the  extent  to  which  other  nationals  have  become 
prepared  to  meet  the  demands  of  these  specifications. 
Of  course,  as  each  of  the  other  manufacturing  and  buy- 

ing countries  has  developed  its  own  specifications  and 
standards,  British  makers  are  also  at  a  disadvantage 
when  figuring  on  such  proposals. 

With  the  greater  development  of  international  trad- 
ing has  come  the  realization  of  the  fact  that  interna- 

tional standards  should  be  developed  as  soon  as  possible. 
A  step  in  this  direction  was  taken  last  April  when 

the  secretaries  of  the  Engineering  Standards  Associa- 
tions of  the  United  States,  the  United  Kingdom.  Hol- 
land, Switzerland  Belgium,  Norway,  and  Canada  met 

unoflfcially  in  London  to  lay  the  foundation  for  inter- 
national co-operation  in  the  development  of  the  stand- 

ards of  the  future. 

One  of  the  purposes  of  a  visit  of  American  steel  man- 
ufacturers in  Great  Britain  in  1918  was  to  develop  this 

subject.  Also,  the  International  Chamber  of  Commerce, 
at  the  London  Congress  of  that  body,  proposed  that  its 

executive  should  "get  in  touch  with  the  different  na- 
tional (standards)  organizations  with  a  view  to  co-or- 

dinating and  diffusing  the  results  of  their  work." 
There  probably  has  been  further  development  of  in- 

ternational standards  in  the  electrical  industry  than  in 

any  other  branch  of  the  engineering  trades.  The  Inter- 
national Electrotechnical  Commi-ssion  was  organized  in 

1906,  and  has  since  developed  a  number  of  definite  in- 
ternational standards  adhered  to  by  20  leading  countries. 
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Practical  Helical  Spring  Calculation 
The  Essentials  of  Spring  Design — Analyzing  Spring  Troubles  Mathematically- 

The  High  Cost  of  Poor  Engineering — Helps  for  the  Designer 
By  ALEX  TAUB 

Research  Engineer,  General  Motors  Corporation 

FOR  many  years,  "helical  springs"  have  been  the subject  of  several  interesting  and  instructive 
articles,  all  of  which  are  available  for  perusal  and 

discussion.  In  carrying  on  this  work  to  the  extent  of 
adding  another  article  to  the  list,  the  object  is  not  to 
improve  upon  or  disagree  with  the  work  already  done, 
but  to  simplify  the  mathematical  calculations  and  to 
emphasize  one  popular  and  fast  spreading  evil,  namely: 
The  danger  of  leaving  to  the  judgment  of  the  spring- 
maker  the  predetermination  of  the  working  conditions 
of  the  spring. 

In  placing  the  responsibility  for  the  characteristics  of 
the  spring  upon  the  spring  manufacturer,  an  engineer  is 
staking  the  reputation  of  his  product  upon  a  guarantee 
that  may  prove  solid  but  stands  an  equal  chance  of  being 
flimsy. 

Realizing  that  the  public  judges  the  merits  of  any  car 
by  the  service  it  gives,  nothing  should  be  left  undone  to 
eliminate  cause  for  complaint.  A  poor  reputation,  once 
gained,  is  a  hard  thing  to  overcome,  and  although  the 
spring  manufacturer  may  be  conscientious  to  the  last 

TABLE    I  —  TABLE    SHOWING    COMPARISON    OF    SPRING 
CALCULATION,  TEST  OP  ACTUAL  SPRINGS,  AND  FIGURES 

TAKEN   FROM   A    PROMINENT    MAKER'S    CHART 
Chart 

Defleition        0.1125 
stress        47,200  Ih.  sq.in. 
Load    72!  lb. 
Deflection          0,1 56  in. 
stress         51.560  lb.  sq.in. 
Load           64.3  1b. 
Deflection        0.1356  in. 
tStress         41 ,400  lb.  sq.in. 
Load    7lilb. 

degree,  his  work  consists  of  manufacturing  springs  to 
the  data  furnished  him,  and  he  therefore  cannot  be  at 
all  times  the  proper  judge  of  the  working  conditions  or 

the  stress  under  which  the  car  builders'  spring  must 
operate. 

Checking  Spring-Maker's  Figures 
Recently  the  writer  was  asked  to  check  the  figures 

making  up  a  spring  chart  that  was  published  and  dis- 
tributed by  a  large  manufacturer  of  springs.  The 

figures  incorporated  in  the  chart  were  offered  as  a  basis 
for  calculation  and  selection  of  springs.  Table  I  shows 
a  chart  of  results  of  part  of  this  check.  In  each  instance 

a  certain  spring  was  taken  from  stock,  the  character- 
istics were  taken  from  actual  test  of  the  spring,  the 

dimensions  were  noted  and  calculations  made  with  them 
as  a  basis.  The  same  dimensions  were  then  used  to 

select  chaiacteristics  from  the  spring  chart.  An  exam- 
ination of  the  table  will  prove  my  contention  that  spring 

makers'  figures  are  not  always  dependable. 
So  much  for  a  direct  comparison.  Now,  place  this 

spring  chart  in  the  hands  of  the  average  designer.  He 
will  naturally  make  his  selections  in  all  faith,  trusting 

the  springmaker's  figures  as  being  above  suspicion. 
But  it  so  happens  that  this  particular  spring  chart  has 
based  its  calculations  on  stressing  of  springs  from  90,000 
lb.  per  square  inch  to  120,000  lb.  per  square  inch.  Since 
60,000  lb.  per  square  inch  is  practically  the  limit  for 
stress  for  any  helical  spring  of  regular  spring  stock, 

Actual  Spring Calculated 

0.1125 0.1125 
43,800  lb.  sq.in. 43,3501b.  sq.in. 

681b. 66  91b. 
0   156  in. 0.156  in. 
47,280  lb.  sq.in. 46,8101b.  sq.in. 

581b. 57  3  1b. 
0.1356  in. 0.  1356  in. 
26,890  lb.  sq.in. 27^890  lb.  aq.in. 

66  1b. 66.81b. 

and  further,  since  there  are  springs  that  should  not  be 
stressed  over  40,000  lb.  per  square  inch,  it  is  quite 
obvious  what  must  happen  to  springs  selected  promis- 

cuously from  such  a  chart. 
The  writer  here  wishes  to  offer  full  apologies  to 

certain  spring  manufacturers  that  he  has  knowledge  of, 
who  do  not  come  under  the  above  category.  There  are 
some  manufacturers  who  are  to  be  congratulated  on  the 
quality  of  the  springs  they  place  on  the  market  and  the 
excellent  service  their  factories  render— due  to  their 
knowledge  of  their  product. 

It  is,  however,  a  doubtful  practice  under  any  condition 
to  place  yourself  in  the  hands  of  your  source  of  supply, 
accepting  a  product  on  which  depends  performance  and 
reputation,  without  adequate  consideration.  Springs 
should  be  designed  to  function  indefinitely;  yet  without 
knowledge  of  the  stress,  not  even  a  rough  estimate  of 
its  life  can  be  made.  The  argument  is  advanced  by 
engineers  that  should  all  possible  dimensions  be  placed 
on  the  drawings,  the  spring  manufacturers  could  furnish 
springs  that  were  up  to  specifications  as  far  as  the  in- 

spection department  could  be  capable  of  proving,  but 
they  might  have  been  spoiled  in  heat-treating  and  yet 
have  to  be  accepted  by  the  buyer,  since  they  were  up  to 

specifications. 
But  suppose  that  the  safe  working  stress  were  placed 

on  the  drawing  in  the  form  of  a  note  such  as  "This 
spring  must  be  capable  of  withstanding  a  fiber  stress 

of  50,000  lb.  per  square  inch."  Assuming  that  the 
working  stress  was  45,000  lb.,  this  would  give  the 
engineer  a  margin  of  safety  and  still  be  lacking  of 
hardship  to  the  spring  manufacturer.  There  can  be  no 
question  as  to  extra  charges  for  living  up  to  this  stress, 
since  all  that  is  required  of  him  is  to  elimniate  faulty 
heat-treating,  which  is  absolutely  his  affair ;  also,  he  will 
wind  springs  without  twisting  the  wire,  which  is  strictly 
his  business  too.  With  these  points  taken  care  of,  there 
con  be  no  question  as  to  springs  being  satisfactory  to 
engineer,  manufacturer  and  ultimate  user. 

Spring  calculation,  like  all  of  the  other  engineering 
calculations,  can  be  carried  to  the  extreme.  It  can 

be  made  worthy  of  the  attention  of  a  mathematical  pro- 
fessor or  it  can  be  arranged  to  suit  the  simple  drafting 

room  conditions.  It  is  to  be  regretted  that  engineers 

generally  "lean"  to  extremes.  Their  calculations  must 
be  based  on  minute  derivations  to  satisfy  themselves  or 

calculation  is  entirely  omitted.  The  writer  has  endeav- 
ored here  to  bring  the  practice  of  spring  calculation 

down  to  the  most  practical  basis,  and  in  the  event  where 
"time  is  the  essence,"  Table  II  and  the  charts  (Figs. 
1  and  2)  will  sufl^ce,  as  they  have  been  worked  out 
with  the  formulas  later  referred  to  as  a  basis,  and 
thoroughly  checked.  These  charts  are  being  used  as  a 
standardized  method  of  obtaining  spring  data  by  several 
different  engineering  organizations,  some  of  which  are 
among  the  largest  in  the  country. 

In  introducing  spring  calculation,  I  will  place  these  data 
before  you  in  such  a  manner  as  to  make  evident  the 
advantage  of  their  use  and  the  disadvantage  of  their  omis- 
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sion.  by  relating  actual  instances  of  spring  troubles  and 
their  elimination. 

Our  first  instance  refers  to  a  large  engine  manufac- 
toring  plant  which  received  a  complaint  from  their 
largest  customer  to  the  effect  that  an  oil  pump  plunger 

D«fl*ction   par  Coil  for  OottM   Unot 

3<ie>oooooooo 

Deflaction  p«r  Coil  iv  Heovv  lines 

FIO.  1.     MAIN  CHART  FOR  SPRING  CALCULATION 

spring  was  giving  a  good  deal  of  trouble,  and  that  break- 
ages amounting  to  25,000  had  up  to  that  time  been 

recorded.  Investigation  of  this  condition,  which  was 
made  by  the  writer,  brought  to  light  the  fact  that  the 
drawing  from  which  the  spring  was  made  was  void  of 
aU  controlling  data.  Therefore,  in  order  to  define  the 
trouble,  it  was  necessary  to  procure  a  sample  of  the 
springs  u.sed  and  obtain  the  data  direct. 

The  free  length  of  the  sample  spring  was  1.225  in.; 
the  length  at  the  maximum  compression  was  found  to  be 
0.725  in. ;  then  obviously  the  spring  was  deflected  a  total 
of  *  in.  There  being  four  effective  coils,  the  deflection 
per  coil  was  0.125  in.  Other  dimensions  that  it  was 

necessary  to  obtain  before  proceeding  with  the  inves- 
tigation were:  the  outside  diameter,  which  was  found 

to  be  H  in.;  and  the  diameter  of  the  wire,  which  was 
0.091  inch. 

Then,  with: 
F  =  Deflection  per  coil. 
S  =  Stress. 
W  =  Load. 
C  =  Torsional  modulus  elasticity  (10,500,000). 
D  =  Outside  diameter  of  coil. 
d  =  Diameter  of  wire. 

Then: 

W P.G.  (d)* 
BCD-  d)» 

Transposing  values,  we  have: 

,  _  0.125  -   lOjm  X  (0.091)« 
**       "  8  X  (0.8125  -  0,091)' 

Therefore,  working  load  of  spring  =  30  lb 
Hence,  stress  is: 

W  (D  -  d) 

*       0.8927  X  (</>• 

Tranxpoxing  values,  then  stress  equals: 

=  30  lb. 

_      30    .  vO.8125  -  0.091)       „„,,„,,  .     , 

^  =       0.3927  X  (0.091)'      =  ̂?'^^^  ̂ ^-  P*"" 
 ̂'^'"'''^  ''''^ Here  was  the  seat  of  the  trouble,  since  the  sprintr 

was  obviously  over-stressed,  regardless  of  function ;  and 
when  the  actual  operating  conditions  are  taken  into 
consideration,  this  point  becomes  doubly  apparent.  The 
conditions  were:  operating  in  oil,  actuating  at  every 
revolution  of  the  camshaft  as  a  valve  spring;  and  since 
a  spring  of  this  actuation  should  not  be  stressed  above 
45,000  lb.  per  square  inch,  the  reader  will  agree  that  the 
engineer  guilty  of  omitting  calculation  of  stress  in  this 

spring  was  responsible  for  all  breakages.  Ten  minutes' 
calculation  would  have  saved  the  cost  of  the  springs,  the 

labor  of  the  assembling — which  was  probably  several 
times  more  than  the  cost  of  the  material — also  the  tie-up 
of  cars  for  the  period  over  which  the  pumps  were  out 
of  commission;  and  last,  but  not  least,  the  jeopardizing 

of  the  car  manufacturers'  reputation. 
The  reader  will  note  the  emphasis  placed  upon  the 

spring  working  in  oil.  This  might  appear  as  an 
advantage,  whereas  actually  such  a  condition  can  be  a 
distinct  disadvantage  as  acid  and  other  foreign  matter 
within  oil  speedily  reduces  the  resiliency  of  springs. 
Hence,  springs  actuated  with  a  high  frequency,  when 
made  from  steel  wire  and  operating  in  oil,  should  of 
necessity  be  copper-plated. 

To  get  back  to  the  investigation,  we  have  so  far 
analyzed  the  cause  of  failure  and  have  proved  the  source 
of  the  trouble.  Now  let  us  design  a  spring  that  will  be 
minus  the  discrepancies  that  existed  in  the  former 
spring.  Since  the  faulty  spring  had  a  diameter  of  wire 
of  0.091  in.  and  under  the  conditions  was  stressed  to 
73,143  lb.  per  square  inch,  and  since  stress  varies  as 

3     d     ei    d    cs 
Pitch  Diameters 

I'IG.    2.      LOAD  CH.\RT 

the  cube  of  the  diameter  of  wire,  a  slight  increa.se  in 

the  diameter  of  the  wire  should  be  sufiicient.  We  will 

then  increase  the  wire  from  0.091  in.  to  0.1055  in.,  and 

since  in  our  particular  instance  we  can  increase  our 

outside  diameter  slightly,  we  will  assume  the  known 

dimensions  of  our  spring  to  the  0.1055  in.  diameter  of 
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wire  and  U  in.  outside  diameter  of  coil  with  four  and 
one  half  effective  coils.    The  change  from  four  effective 
coils  to  four  and  one  half  being  made  to  insure  sufficient 
length  of  spring  a  minimum  deflection. 

With  a  load  of  30  lb.,  then  stress  is : 

W  (D-d) 

0.3927  X  d» 
Transposing : 

S  = 
30  X  (0.844  -  0.1055) =:  48,500  lb.  per  square  inch. 
0.3927  X  (0.1055)' 

Although  this  is  a  fair  stress,  the  load  for  a  plunger 
pump  is  unnecessarily  high. 

Therefore : 

If  48,500  =  30;  then  45,000  =  28J  lb. 
Hence,  we  will  change  the  load  to  28*  lb.;  then  stress 

equals  45,000  lb.  per  square  inch.     This  latter  being  a 
fine  working  stress. 

Then: 

W  (D-d)^ Deflection  per  coil  =  F 

Transposing: 

28.5  X  (0.844  -  0.1055)^ 

G  V  d* 

10*  M  X  (0.1055)« 
:=  0.068  in.  per  coil. 

Then  free  length  of  spring  equals: 
Compressed  length  plus  total  deflection  = 

0.725  +  (4i  X  0.068)  ==  1.032  in. 
Therefore,  the  specifications  for  an  ideal  spring  for 

the  above  condition  are  as  follows: 
Diameter  of  wire  0.1055  in. 
O.D.  n  in. 
Number  of  effective  coils  4i 
Compressed  length  (When  under  load 

of  28J  lb.)  0.725  in. 
In  addition  to  the  above  specifications,  the  following 

note  should  be  added:  "This  spring  must  be  capable  of 
withstanding  stress  of  50,000  lb.  per  square  inch." 
Sample  springs  were  made  to  these  specifications,  tried 
out  and  found  satisfactory. 

REStJLTS  OF  Poor  Engineering 

Having  given  an  instance  of  the  advantage  of  math- 
ematically analyzing  springs  to  determine  fundamentals, 

we  will  illustrate  the  advantage  of  mathematical 
analysis  of  springs  to  determine  upon  the  design  of 
adjacent  parts.  It  is  quite  often  the  case  where  the 
dimensions  of  spring  aperture  or  cage  have  been  arbi- 

trarily determined  upon  that  the  working  condition  of 
the  spring  will  be  hopelessly  complicated.  An  actual 
instance  follows :  It  was  desired  to  install  a  very  simple 
plunger  type  of  oil  pump  for  a  small  engine,  the  pump 
being  actuated  by  a  cam  and  spring.  The  diameter  of 
the  plunger  was  arbitrarily  set  at  A  in.,  necessitating  a 
stroke  of  A  in.  in  order  to  obtain  the  required  displace- 

ment. The  housing  containing  this  pump  was  designed 
for  minimum  weight,  permitting  a  maximum  outside 
diameter  of  JS  in.  for  the  spring. 

The  engine  was  built;  the  spring  being  considered  a 

small  detail,  was  just  "wound  up"  and  assembled  in 
place.  The  result  was  a  broken  connecting  rod,  due 
to  seizure  of  the  wrist  pin,  brought  about  through 
breaking  down  of  the  lubricating  system,  and  this 
latter  was  caused  by  breaking  of  the  spring.  Although 
several  replacements  were  made,  no  better  results  were 
obtained.  A  spring  with  a  maximum  load  of  10  lb.  and 
a  minimum  load  of  3  lb.  was  desired.    The  dimensions 

arbitrarily  set  in  design  but  forced  on  the  spring  were 
as  follows:  Maximum  ii  in.  outside  diameter  and 
minimum  of  hi  in.  inside  diameter.  The  initial  com- 

pressed length  being  set  at  1  in.  and  the  maximum 
compressed  length  being  A  in.  The  spring  used  was 
made  from  wire  of  0.040  in.  diameter,  ii  in.  inside 
diameter  of  coil  and  seven  effective  coils. 

Hence,  the  stress  was: 

S  = 

WX  (D-  d) 

.3927  X  d* Transposing: 

10  X  (.344  -f  .040) 

.3927  X  (.40)' 
154,000  lb.   per  square  inch. 

The  cause  of  failure  of  the  above  spring  is  obvious 
and  it  can  readily  be  seen  that  had  the  above  calcula- 

tion been  made,  this  spring  would  not  have  been  used. 
A  wire  of  greater  diameter  was  necessary.  Now,  let 
us  take  the  largest  diameter  of  wire  that  can  be  used 
without  interfering  with  working  conditions,  this  being 
0.054  in.  Then  with  hi  in.  inside  diameter  and  0.054  in. 
diameter  of  wire,  the  outside  diameter  will  be  0.452  inch. 

Another  point  that  must  be  considered  is  the  number 
of  coils,  and  in  this  case  it  is  necessary  to  obtain  the 
maximum.  Since  the  maximum  compressed  length  has 
been  arbitrarily  fixed  at  A  in.,  the  number  of  effective 
coils  will  be  eight.  Allowing  one  and  one  half  coils  for 
closed  ends,  the  length  of  spring  will  be  .513  in.,  giving 
approximately,  0.007  in.  clearance  between  coils  at 
minimum  working  length.  This  is  certainly  close 
enough ;  in  fact,  it  is  hardly  practical. 

The  stress  is: 

S  = 

WY.  {D-d) 
.3927  X  (d)' Transposing : 

S  = 

10  X  .416 

,3927  X  (.054)' 
53,430  lb.  per  square  inch. 

A  stress  of  53,430  lb.  per  square  inch  is  surely  high; 
but  with  the  small  diameter  wire,  this  might  pass, 
although  we  have  approached  the  ragged  edge  of  safety. 

Deflection  per  coil  ̂ =  F.    F  = 
8  X  Ty  X  (£>  -  dy 

D  X  (dy 

rr  •         v       8  X  10  X  (.416)'       ,^  __  . 
Transposing:  F  =  jq*  ̂   x  (.054)'  =  """^^^^  ̂ "• 

Free  length  =  Maximum  compressed  length  + 
8  X  0.0645  =  0.5625  +  0.5160  =1.0785  in. 

Total  length  of  spring  at  initial  compression  has  been 
arbitrarily  set  at  1  in.  in  design  of  adjacent  parts.  Then 

   1.0785  -  1 deflection  per  coil  at  initial  position  =  - 8 

.0098  in. 

mx.    ••.-,,     J        10  X  .0098       ,  _.,  ,, 
The  initial  load  =   0645 —  ̂ ^ 

This  is  positively  the  best  spring  that  could  be  fitted 
into  the  space  alotted,  but  it  is  unsatisfactory  as  we 
know  that  it  is  highly  stressed  for  a  spring  actuated  at 
camshaft  speed;  also  there  is  insfficient  clearance 
between  coils  in  maximum  compressed  position,  and  the 
spring  has  an  initial  load  that  is  too  light  to  overcome 
the  inertia  of  the  moving  parts  and  body  of  oil  to  be 
raised. 
Now  let  us  revert  to  the  original  designing  of  the 

housing  containing  the  plunger.     From  the  foregoing, 
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it  is  obvious  that  the  diameter  of  wire  should  be 
inereaaed  in  order  to  obtain  a  better  working  stress; 
farther,  there  will  be  an  advantage  gained  in  decreasing 
the  stroke  of  the  plunger  by  increasing  the  diameter 
slixfatly.  This  will  permit  of  a  greater  deflection  per 
coil  at  the  initial  position.  It  will  also  be  advisable  to 
make  provision  for  a  greater  number  of  coils  and  addi- 

tional clearance  between  coils  at  the  maximum  coro- 
preaaed  position. 

Aasttming  the  diameter  of  the  wire  to  be  0.0625  in. 
instead  of  0.054  in.,  and  as  this  will  increase  the  outside 
diameter,  provision  should  be  made  in  the  housing  for 
so  doing,  and  allowance  should  also  be  made  for  an 
increased  size  of  plunger.  Then  assuming  the  size  of 
the  plunger  to  be  i  in.  in  diameter,  which  will  decrease 
the  stroke  to  A  in.,  we  have  an  inside  diameter  for  the 
spring  of  H  inch. 

Then: 

WX{D-d) 

S  = 

0.3927  X  id)' 
Transposing: 

10  X  (0.406  4-  0.0625)        .„  ,^  ,.  ,    . 

0.8927  X  (0.0625)'     "=  *^'^^  '**•  P**"  ̂ ^"
*''*  '"<^''' 

8XW  X  iP  -  d)* 

G  X  (d)* 

0.0512  in. 

Deflection  per  coil  =  F  = 

Transposing : 

8  X  10  X  (0.468)» 

lOi  m  X  (0.0625)* '' Assuming  the  number  of  effective  coils  to  be  ten  and 
the  number  of  dead  coils  for  closing  to  be  two,  clearance 
between  coils  to  be  ̂   in. ;  then  the  maximum  compressed 
lenth  = 

10(0.0625  -f  A)  -f  2  X  0.0625  =  5!  in. 
Hence  initial  length: 

Maximum  compressed  length  -|-  stroke  of  plunger 
or:  i!  +  A  =  lA  in. 

Free  length  of  spring  = 

Deflection  per  coil  -\-  Number  of  effective  coils  + 
Maximum  compressed  length  or: 

(0.0512  X  10)  +  J!  =  1.418  in. 

And  deflection  per  coil  at  initial  compressed  length  =- 
1.418  -  1.2187 

10 
Load  at  initial  compressed  position 

=  0.01993  in. 

10  X  0.0199 =  3.9  lb. 

0.0512 

Summing  up  the  results,  and  also  the  changes  made 
to  accomplish  them,  we  have:  increased  diameter  of 
plunger,  shortened  stroke  of  pump,  increased  clearance 
around  spring ;  and  we  have  provided  for  a  spring  A  in. 
longer  in  maximum  working  length.  Also,  we  have 

designed  a  spring  with  a  better  working  stress,  a  prac- 
tical working  clearance  between  coils  and  a  sufficient 

working  tension  in  the  initial  position  to  adequately 
perform  its  function.  Had  proper  consideration  been 
given  to  the  spring  at  the  outset,  many  unhappy 
moments  would  have  been  spared. 

Table  II  incorporates  an  actuation  chart  that  gives 
recommendations  for  various  safe  stresses  for  different 
functions. 

Use  of  Spring  Chart 

The  spring  charts.  Figs.  1  and  2,  were  evolved  with 
the  idea  of  eliminating  as  much  as  possible  of  the  labor 
attached  to  spring  calculation  and  to  surround  the 
Tarious   points    that  create    poor   design    in    springs. 

thereby  removing  this  source  of  trouble  and  yet  permit 
of  an  intelligent  and  safe  selection  of  springs.  Springs 
included  in  these  charts  cover  every  size  of  wire  under 
the  Washburn  &  Moen  gage,  which  is  the  gage  used  for 

TABUS  II. — TABUE  SHOWI.NG  WORKING  STRESSES  FOR 
DIFFERENT  CONDITIONS 

Type  Actuation  Strew,  Lb. 
Valve  spring       Continuous  and  Hudden  tnrreaae  and 

deiTeaae  A  upto  )in.  dia.  wire       40,000-45,000 
riuDfer  (princ       Continuous   and    rapid   inrreaae   and 

deweaae  A  ui>  to  A  in       45,000-50,000 
Retrartinc  spnncs       InrreuiBg  and  dpirea«inB  at  long  intpr- 

.     .,       ,  vala,  A  up  to  1  in       50,000  55,000 Anti-Itattlers       Continuoua  preaaure,  stationary  A  to 

.     .,        ,  A  in       55,000-60,000 .^nti-Kattler*.       Continuoua  preaaure.  stationary  A  to 

„,      .  Jin   ,          50,000-55,000 LIutrJi  sprins       Increaaing  and  decreaiunK  at  long  inter- 

„,      .  vaU.  A  up  to  A  in       40,000-45,000 Clutch  spring       IniTeaaing   and    derrpaiung     at     long 

„    ,^  inter\'ala,  A  up  to  A  in       45,000-50.000 (  arburetor    ^ring    of 

muaic  wire       Inoreaxing  and  dorreasing  from  "  0  "  to 
No.  14  W.M  ,  0  0326in       60,000-70,000 

spring  steel  wire.  Further,  these  charts  have  been 
calculated  for  every  pitch  diameter  in  tenths,  from  two 
tenths  up  to  three  and  two  tenths.  (0.2  to  3.2).  Prac- 

tically every  possible  spring  has  been  calculated  individ- 
ually under  the  above  formulas  and  all  springs  included 

in  these  charts  are  calculated  on  a  basis  of  60,000  lb. 
stress,  which  is  safe  for  ordinary  steel  springs. 

Assuming  that  a  spring  capable  of  giving  a  maximum 
load  of  50  lb.  is  desired  to  be  used  as  a  retracting  spring. 
The  actuating  chart  in  the  corner  of  the  main  chart 
(Fig.  1)  shows  that  60,000  lb.  stress  is  O.K.  for  this 
type  of  spring.  Therefore,  from  the  load  chart  (Fig. 
2)  we  find  that  the  50  lb.  line  intersects  wire  line 
0.1205  in.  (diameter  of  wire)  at  a  point  corresponding 
to  0.83  in.  pitch  diameter.  If  this  diameter  is  too  small 
and  a  greater  pitch  diameter  is  desired,  we  find  that  a 
50-lb.  line  would  intersect  0.1350  in.  (diameter  of  wire) 
at  1.16  in.  pitch  diameter.  Or  if  a  still  larger  pitch 
diameter  was  desired,  we  find  that  the  50-lb.  line  inter- 

sects 0.1483  in.  at  1.55  in.  pitch  diameter.  However,  if 
these  pitch  diameters  are  all  too  large,  we  find  the  chart 
does  not  show  a  spring  for  this  load  of  smaller  pitch 
diameter  than  0.82  in.,  therefore,  we  could  use  a  spring 
of  60-lb.  maximum  capacity  which  we  find  will  be  0.1206 
in.  at  0.7  in.  pitch  diameter.  However,  we  would  only 
deflect  this  spring  five-sixths  of  its  total  or  charted 
deflection  and  the  stress  would  be  proportionately  less, 
stre.ss  being: 

60,000  X  60 
60 

=  50,000  lb.  per  square  inch  stress. 

It  is  well  to  state  here  that  a  wire  of  0.1206  in. 

diameter  wound  at  0.7  in.  pitch  diameter,  is  an  undesir- 
able spring,  as  this  small  diameter  is  somewhat  difficult 

to  manufacture  in  this  size  wire.  For  this  reason,  where 
load  cannot  be  selected  direct  from  chart  without  re- 
proportioning,  dimensions  should  not  be  used  unless 
necessary,  as  they  will  be  found  in  every  instance  to 
form  a  costly  spring,  this  point  being  one  of  the 
advantages  of  this  chart. 

The  Factor  op  Efficiency 

Especially  does  this  appear  true  when  efficiency  is 
taken  into  consideration.  If  the  safe  load  of  this  spring 
would  be  60  lb.,  then  when  only  used  to  50  lb.  this 
spring  would  not  be  used  to  its  maximum  ability  and 
therefore  would  be  only  84  per  cent  efficient.  Now, 
assuming  that  for  the  50  lb.  spring  the  0.83  in.  pitch 
diameter  and  0.1205  in.  wire  fitted  our  conditions,  then 
turning  to  deflection  chart  we  find  that  0.83  in.  pitch 
diameter  intersects  curve  0.1205  in.  wire  at  0.103  in. 
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deflection,  for  deflection  per  coil.  However,  this  deflec- 
tion is  for  the  maximum  load  for  this  spring,  which  was 

60  lb.    Therefore,  deflection  per  coil  at  50  lb.: 

F  ̂  

50  X  0.103 60 =  0.086  in. 

Then  total  deflection  =  0.086  in.  times  number  of 
effective  coils.  We  will  assume  that  the  number  of 

effective  coils  is  ten. — Thus  the  free  length  of  spring 
can  be  readily  obtained,  which  will  be  0.086  X  10  = 
0.86  in.  Plus  10,  times  the  diameter  of  the  wire,  since 
at  least  this  much  must  be  incorporated  in  the  spring 
to  obtain  ten  effective  coils,  this  will  give  a  total  of 
10  X  0.1205  in.  plus  total  deflection  which  is  0.86  in. 
Thus  we  have  a  total  of  2.065  inches.  Now,  if  the  ends 
of  the  springs  are  closed  and  ground,  at  least  one  and 
one-half  diameters  must  be  allowed  for  dead  wire,  which 
will  bring  the  total  to  2.246  inches. 
Under  the  above  conditions,  the  spring  would  be 

closed  when  under  maximum  load;  that  is,  there  would 
be  no  clearance  between  coils.  As  this  is  not  practical, 
we  must  now  add  to  the  total  the  amount  of  clearance 
per  coil  times  the  number  of  coils.  Assuming  that 

■h  in.  per  coil  is  to  be  allowed,  which  is  ample,  then  we 
have  as  length  of  spring  2.246  in.  plus  10  X  "^,  which 
gives  us  a  total  free  length  of  spring  of  2.870  or 
21  inches. 

Then  we  have  as  spring  data  for  a  particular  spring: 
50  lb.  load. 

50,000  lb.  stress  (to  be  used  as  a  retracting  spring). 
0.1205  in.  diam.  of  wire. 
0.830    in.  pitch  diam.  of  coils. 
0.086    in.  deflection  per  coil. 

25  in.  free  length  of  spring. 
And  a  maximum  compressed  length  of  spring: 

21  in.  minus  total  deflection,  which  equals 
IJ  inches. 

These  data  are  absolutely  complete,  giving  the  de- 
signer knowledge  of  every  possible  function  and  factor 

that  is  necessary  in  spring  design.    Where  an  open-end 
spring  is  to  be  used,  one-half  diameters  should  be  al- 

lowed for  dead  metal,  for  at  least  this  much  will  be  in- 
effective.   Where  an  extension  spring  is  to  be  used,  no 

allowance  need  be  made. 
It  will  be  noted  that  the  charts  have  a  series  of  dotted 

curves  in  addition  to  full  curves.  The  dotted  curves 

as  designated  represent  the  heavy-duty  wires  for  loads 
very  seldom  used.  However,  procedure  for  selecting 
springs  will  be  similar  to  the  procedure  in  selecting 
springs  from  full  lines. 

I  desire  to  draw  attention  to  the  chart  in  the  corners 
of  the  main  charts  that  describe  the  actuation  of  the 
spring  to  be  designed.  In  designing  the  valve  spring, 
which  requires  the  greatest  attention,  the  stress  to  be 
used  is  40,000  lb.  Since  the  chart  is  calculated  on  the 
basis  of  60,000  lb.  stress,  a  spring  must  be  selected  that 
is  50  per  cent  or  more  greater  than  the  load  desired. 
In  other  words,  if  it  is  desired  to  select  a  valve  spring 
capable  of  a  maximum  load  of  80  lb.,  a  designer  will 

select  a  spring  from  chart  for  80  plus  40,  wfiich  is  BO 
per  cent  of  the  original,  thereby  obtaining  120  ̂ lb.  Thien 
proceed  as  above  on  chart.  This  will  give  a  pitich 

diameter  of  1.1  for  a  diameter  wire  0.177  inches.        ' 
If  a  larger  pitch  diameter  is  desired,  select  from 

wherever  the  load  line  intersects  the  diameter  wire  line. 
For  instance,  it  will  be  noted  that  1.1  in.  is  a  rather 
small  diameter  for  this  size  of  wire  and  it  might  be 
desirable  to  use  a  diameter  of  1.3  in.  As  will  be  noted, 
this  pitch  diameter  line  intersects  the  0.192-in.  wire 
line  at  130  lb.  load.  This  would  mean  that  if  this  spring 
was  used  for  80  lb.  a  greater  factor  of  safety  would  be 
obtained  and  therefore  a  somewhat  better  spring.  The 
greater  the  factor  of  safety,  or,  in  other  words,  the 
smaller  the  stress  of  a  valve  spring,  the  greater  the  life 
of  the  spring  and  the  greater  speed  and  rough  usage 
it  will  stand  without  breakage. 
A  similar  ruling  holds  good  for  plunger  springs, 

which,  being  of  a  smaller  diameter,  can  be  stressed 
somewhat  higher.  When  selecting  a  plunger  spring,  a 
load  33  per  cent  or  more  greater  should  be  selected,  thus 
obtaining  stress  of  45,000  lb.  In  selecting  a  pitch 
diameter,  it  would  be  well  to  select  such  a  one  as  would 
decrease  this  stress  rather  than  increase  it. 

There  is  a  further  notation  made  in  regard  to  clutch 
springs.  These  springs  are  generally  of  the  heavy 
duty  type  and  should  be  so  constructed  as  to  outlive 
any  other  portion  of  the  clutch.  This  condition  will 
be  obtained  if  stress  of  50,000  lb.  is  not  exceeded,  which 
means  that  when  selecting  clutch  springs,  a  load  20 
per  cent  greater  than  load  desired  should  be  chosen, 
thereby  obtaining  the  necessary  50,000-lb.  stress.  In 
selecting  pitch  diameters,  a  smaller  stress  should  be 
favored. 

Modern  Implements  in  Colombia 
Small  amounts  of  farm  machinery  are  being  success- 

fully introduced  into  Colombia,  according  to  a  report 
received  recently  from  vice  consul  Edmund  B.  Mont- 

gomery, Barranquilla,  Colombia.  Modem  plows  are 
in  fairly  general  use  in  the  region  of  the  Cauca  Valley, 
and  a  number  of  farm  tractors  are  also  being  used. 
Due  to  difl!iculties  of  transportation  and  communica- 

tion, information  is  not  available  as  to  the  attitude 
taken  by  the  farmers  toward  these  tractors,  nor  as  to 
their  success  in  using  them. 

Colombia  is  essentially  an  agricultural  country  and 
the  government  is  making  every  effort  to  develop  the 
farming  resources  of  the  country.  There  is  a  tendency 
to  increase  the  area  of  land  under  cultivation  and  on 
the  whole  the  farmers  are  better  off  than  they  were  in 
1914.  However,  farming  methods  have  always  been 
primitive  and  farm  labor  is  plentiful  and  seems  to  be 
increasing.  These  factors  will  undoubtedly  tend  to 
prevent  the  introduction  of  modern  agricultural  ma- 

chinery on  a  large  scale  for  some  time  to  come. — Com- 
merce Reports. 
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Taper  Gages 
By  H.  M.  Flnxell 

When  manufacturing  component  parts  that  have  taper 

holes  and  taper  shafts,  it  is  important  to  have  a  system 

of  gaffes  arranged  so  that  a  quick  check  for  accuracy  of 

the  gages  can  be  obtained  at  any  time. 

The  tapers  considered  in  this  article  are  the  S.A.E. 

standard  tapers  1,  IJ,  li,  li.  li  and  13  in.,  maximum 
diameter,  but  the  same  system  can  be  applied  with 
variation  to  similar  work. 

The  gage  for  the  taper  hole  as  shown  at  A,  Fig.  1,  is 
a  taper  plug  made  so  that  wear  can  be  compensated  for 

by  regrinding  the  limit  edges,  also  change  in  limits  can 
be  taken  care  of  by  the  same  means,  whether  the  limits 
are  increased  or  decreased  by  regrinding  the  taper  or 
limit  edges  accordingly. 

The  conventional  taper  gage  as  shown  at  B  is  inflex- 
ible, and  can  be  easily  spoiled  in  the  making  by  grinding 

a  trifle  small,  as  with  a  taper  of  li  in.  per  foot,  the 

lateral  movement  is  eight  times  the  change  in  the  diam- 

:,ymmm 

WmM 

r\(\.  X.     IMPROVED AND  COXVKNTIONAL.  TAPER 
PLUG  OAOB8 

eter;  that  is,  0.0006  in.  on  the  diameter  would  mean 
0.004  in.  on  the  face  or  end  of  the  taper  gage. 

Referring  to  A  the  body  of  the  gage  is  simple  to  make 
and  finish,  because  the  accuracy  is  determined  by  mak- 

ing the  lateral  movement  a  function  of  the  diameter, 
thus  decreasing  the  error  by  one-eighth.  Also,  the  final 
grinding  of  the  limit  faces  is  done  on  a  surface  grinding 
machine  equipped  with  a  fine  feed,  so  that  cuts  of 
0.00025  in.  are  easily  obtained  in  the  lateral  direction  of 
the  gage. 

The  finishing  operations  of  this  gage  are:  Q)  Grind 
the  jmrallel  diameter  to  maximum  size  :^  0.001  and 
aqoare  up  the  handle  end  at  this  setting  so  that  this  end 
can  be  used  on  the  magnetic  chuck  of  a  surface  grinding 
machine;  f2)  grind  taper  so  that  it  coincides  with  the 
parallel  surface  approximately  at  the  mill  cuts;    (3) 

grind  limit  edges  to  suit  the  master  receiving  gage; 
(4)  insert  handle  and  crosspin. 
When  using  this  gage  a  dark  line  is  shown  when  the 

limit  edge  is  out  of  the  hole,  but  if  it  passes  into  the 

tll||il|lii.i.i   

FIG.    :>.      MASTER    RKi  i;i\l.NG    GAGK.    AND    PLUG    GAGE 
FOR  CHECKING  IT 

hole,  no  line  is  visible.  This  makes  it  much  easier  to 

use. 
The  master  receiving  gage  for  the  taper  plug  is  shown 

at  C  in  Fig.  2,  and  is  a  base  of  cast  iron  machined  all 
over,  with  three  hardened  and  ground  steel  inserts,  and 
has  lines  etched  on  one  of  the  inserts  to  which  the  high 
or  low  limit  edge  erf  the  plug  gage  must  correspond. 
This  should  be  noted  on  the  gage  drawings  to  avoid  any 
confusion. 

The  plug  shown  at  D  is  the  master  plug  for  checking 
the  receiving  gage  C  and  also  for  establishing  the  etched 
lines  in  the  first  place.  This  plug  should  have  marked 
on  it  whether  it  is  made  to  high  or  low  limits.  This  plug 
is  easily  made  and  quickly  checked.  The  short  parallel 
diameters  showTi  must  be  held  closely  to  size,  but  this 
is  easily  controlled  on  the  grinding  machine.  After  the 
parallel  diameters  have  been  finished,  they  should  be 
di.scolored  by  a  weak  solution  of  acid  or  copper.  Then 
grind  the  taper,  and  the  junction  of  the  taper  and  the 
parallel  surfaces  will  be  the  maximum  diameter  to  the 
high  or  lew  limits  according  to  which  has  been  decided 
upon.  The  discoloring  of  the  short  surfaces  helps  to 
define  the  junction  much  more  clearly.    Should  regrind- 

FIG.   3. MASTER  PLUG  GAGE  FOR  TOOLROOM   AND 

INSPECTOR'S  USB 

ing  become  necessary  at  any  time,  all  the  jupction  points 
will  merely  move  up  a  little,  but  they  will  all  be  correct 
by  simply  grinding  the  taper. 

The  following  gages  should  be  made: 
Two  master  receiving  gages  as  at  C,  Fig.  2;  one  for 

the  toolroom  and  one  for  the  chief  inspector's  use. 
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One  master  gage  as  at  D;  this  gage  to  control  the  two 
master  receiving  gages. 

Two  master  gages  similar  to  that  shown  in  Fig.  3, 
with  sizes  suitable  for  working-ring  gages ;  one  for  tool- 

room and  one  for  inspector's  use. 
With  this  equipment  any  working  gage,  taper  plug  or 

taper  ring  can  be  checked  quickly,  and  in  case  of  doubt 
being  thrown  on  the  master,  the  checking  of  the  master 

plug  is  easily  done  by  mici-ometer  or  with  a  measuring 
machine  and  a  sine  bar. 

Lathe  Fixture  for  Finishing  Round 
Work  All  Over 

By  Charles  Dorsch 

Some  cast-iron  rollers  were  to  be  finished  all  over 
and  counterbored  from  each  side,  as  shown  at  A  in 
the  illustration,  to  receive  bearings.  As  the  finished 
pieces  must  run  true,  it  would  have  been  impracticable 
to  hold  them  on  an  arbor  in  the  usual  way  because  of 
the  small  diameter  of  the  central  part  of  the  hole  and 
the  difficulty  of  making  the  second  counterbore  in  exact 
alignment  with  the  first. 

The  pieces  were  first  roughed  out  by  holding  them  in 
a  chuck  and  turning  as  far  as  the  jaws  would  allow, 
the  outer  face  and  one  counterbore  being  finished  at  this 
setting.  The  piece  B  was  then  fitted  to  the  faceplate 
of  the  lathe  and  secured  by  the  screws  C.  The  hub  D 
was  turned  to  a  close  fit  for  the  already  finished  counter- 
bore. 

The  pieces  were  then  wrung  on  the  hub  and  fastened 
by  means  of  the  screws  and  clamps  E,  the  screws  F 

JIG WHICH   THE   WORK   WAS    HELD 

acting  as  heels,  or  blocks,  for  the  clamps.  After  finish- 
ing the  second  counterbore  and  a  portion  of  the  exposed 

face,  the  screw  G  was  passed  through  the  bore  into  the 
hub  D,  which  was  tapped  to  receive  it.  The  straps  and 
bolts  E  and  F  were  then  removed  from  the  faceplate  and 
the  machining  completed.  A  very  satisfactory  job  was 
obtained. 

Easing  the  Pressure  on  a  Cutting-Off  Tool 
By  Clarence  B.  Coe 

Every  mechanic  who  uses  a  cutting-off  or  parting 
tool,  knows  what  trouble  they  sometimes  experience, 
especially  in  deep  cuts,  because  of  the  tendency  of  the 
tool  to  dig  in  or  tear  the  sides  of  the  cut,  often  breaking 
the  tool  or  distorting  the  work. 

CUTTING  -  OFF      T  O  O  t, 
DESIGNED  TO  REDUCE 

PRESSURE 

I  find  that  a  narrow  groove  ground  in  the  edge,  as 
shown  in  the  illustration,  will  eliminate  the  trouble  to  a 
great  extent  and  permit  a  faster  speed  and  feed  to  be 
used,  with  less  grinding.    A 
groove  about  A  in.  deep, 
gave  the  best  results  on  a 
tool  i  in.  wide. 

My  theory  is  that  with  a 
flat  surface  on  the  tool  an 
extra  heavy  chip  is  a  little 
wider  than  the  cut  itself, 
and  the  friction  against  the 
sides  of  the  cut  causes  an 
extra  strain  on  the  tool  and 

forces  it  still  further  into  the  metal  until  something 
gives  away.  With  the  groove  in  the  tool,  the  chip 
removed  is  the  same  shape  as  the  top  of  the  tool.  The 
groove  in  the  chip  will  allow  it  to  be  compressed  into 
the  narrower  cut  before  there  is  friction  enough  to 
cause  extra  strain  on  the  tool. 

Punch  and  Die  Design 
By  Elam  Whitney 

Referring  to  the  article  on  "Punch  and  Die  Design," 
published  on  page  773,  Vol.  55,  of  American  Machinist, 
attention  is  called  to  the  custom  of  designers  showing 
the  part  after  being  formed,  necessary  information  re- 

garding the  condition  of  the  work  previous  to  this  opera- 
tion being  omitted.  The  writer  has  often  been  con- 

fused and  put  to  unnecessary  expense  because  of  these 
omissions,  especially  on  forming  dies  for  work  on  which 
a  previous  forming  operation  had  been  performed.  On 
these  dies  work  clearance  is  often  overlooked  until 
after  the  punch  and  die  have  been  hardened. 

The  large  typewriter  and  adding  machine  companies 
for  some  years  past  have  made  it  a  practice  to  illus- 

trate and  dimension  the  blank  size  and  various  stages 
of  forming  and  drawing  operations  on  the  part  draw- 

ing, thus  providing  for  this  information  being  kept 
up-to-date  when  changes  are  made  on  the  part.  No 
part  dimensions  are  given  on  the  design  of  the  punch 
and  die,  and  allowances  for  shaving  and  trimming  are 
called  for  on  the  part  drawing. 

Dimensions  of  work  before  bending  and  forming  are 
computed  as  accurately  as  possible,  reference  being 
made  to  data  accumulated  in  years  of  practice  and 
having  reference  to  size  and  quality  of  stock.  Final 
corrections  are  made  on  the  part  drawing  after  com- 

pletion of  the  punch  and  die  and  these  seldom  amount 
to  more  than  0.001  or  0.002  inch. 

Micrometer  Stop  Attachment 
By  J.  J.  Sherman 

It  is  very  difficult  to  do  an  accurate  machining  job 
on  a  machine  not  equipped  with  micrometer  adjust- 

ment. The  writer  had  a  proposition  of  this  kind 
put  up  to  him  some  time  ago,  and  to  meet  the  need 
designed  the  attachment  shown  herewith.  It  will  be 
seen  that  with  slight  modification  this  stop  can  be 
made  adaptable  to  a  number  of  different  machines, 
lathes,  planers,  boring  mills,  etc. 

The  one  shown  is  for  a  boring  mill,  and  consists  of 
a  tool  steel  body  A  tapped  for  ten  threads  per  inch 
and  counterbored  to  receive  the  neck  of  the  dial  knob 

B.  The  cone  point  screw  C  fitting  in  the  V-groove  makes 
a  snug,  and  at  the  same  time  a  loose  running,  fit  pos- 
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sible.  The  pins  D  act  as  a  key  in  the  keyway  of  stud 
E  which  slides  in  the  hole  through  the  knob.  The 

dial  is  graduated  to  100  parts  which  in  combination 
with  the  10-pitch  screw  gives  direct  reading  in 
thousandths.  A  vernier  could  readily  be  added  if 

thought  desirable.  Three  lero  lines  are  provided  to 
make  the  device  adaptable  to  any  position. 

The  clamping  plate  F  is  held  in  place  by  the  fillister 

head  screw  and  is  clamped  by  the  headless  setscrews 

S«ction  I- 1  Section  l-I  |-!     I- 

UICROMETER  STOP  FOR  LATHE.  PLANER.  ETC. 

C.  The  clamping  plate  may  be  made  according  to  the 
design  of  the  crossrail  or  ways  on  the  machines  to 
which  the  fixture  is  attached. 

In  operation,  either  end  of  the  screw  can  be  brought 
up  against  the  head  or  carriage  and  the  device 
clamped.  Then  the  screw  is  backed  off  the  required 
amount  and  the  carriage  brought  to  meet  it.  Or,  if 
movement  in  the  opposite  direction  is  desired,  the 
carriage  is  moved,  keeping  the  screw  against  it  by 
turning  the  knob. 

Making  Bolts  With  Threads 
Clear  to  the  Head 

By  Tom  Mateee 

Recently  we  had  to  produce  quite  a  large  number  of 
bolts  li  in.  in  diameter  and  9  in.  lomg  that  had  to  be 
threaded  right  up  to  the  head,  and  the  job  called  for 
the  screwing  of  these  bolts  up  through  a  bed  plate  to 
make  a  water-tight  fit  between  the  bolt  heads  and  the 

plate. 
It  was  impossible  with  our  dies  to  make  a  good  job 

of  these  bolts  without  recessing  them  and  also  running 
them  over  with  a  die-nut.  This  all  took  time  and  the 
result  did  not  look  right. 

I  took  bars  of  li-in.  cold  rolled  stock,  threaded  them 
the  full  length,  cut  them  off  in  suitable  lengths  for  the 
bolts  and  beveled  one  end,  as  shown  in  the  sketch.  Stand- 

ard li-in.  hexagMi  nuts  were  countersunk  to  match, 
run  on  the  threaded  pieces  until  they  were  flush,  and 

UEADINQ    A    BOLT   BY    WELDINO   A    NUT  ON   IT 

welded  in  place.    The  welding  took  about  three  minutes 
each. 

They  were  better  looking  bolts  than  were  produced  by 
the  other  method  and  cost  only  about  half  as  much  to 
produce,  besides  the  saving  in  stock. 

Formula  Used  in  Milling  Cutter  Design 
By  Carl  H.  Briggs 

The  accompanying  illustration  represents  the  cross- 
section  of  a  serration  broach  used  in  broaching  the 
V-shaped  grooves  in  small  metal  rings.  The  teeth 
in  these  broaches  are  milled  to  the  V-form  with  special 
form-milling  cutters. 

It  viiU  be  apparent  that  the  accuracy  of  the  outside 
diameter  O  of  the  broach,  depends  largely  on  the 
accuracy  of  the  dimension  T  of  the  milling  cutter. 
This  dimen.<«ion  may  be  readily  computed  by  means 
of  the  following  formula: 

sin.    -JIT-  -  q\  B  =•  T.     (Where  .V  =  number  of  teeth) 

(tan^){0-B) And  sine  a  = B approximately. 

This  formula  has  been  used  quite  frequently  by 
the  writer  in  connection  with  broach  design,  but  it 
will  be  quite  apparent  to  the  reader  that  .it  is  capable 

SECTION  OF  BROACH 

of  a  more  general  application  and  for  this  reason 
should  be  of  value  to  the  readers  of  American  Ma- 
chinist. 

While  the  formula  is  close  enough  for  ordinary 
practice,  if  absolute  accuracy  is  desired,  the  sine  of 
a  should  be  found  by  the  following  formula: 

Sin  a  - 
(tan  2  j  [(0  -  5)  +  versin  a B 

Tapping  With  a  Bent  Tap — Discussion 
By  Milton  Wright 

On  page  857,  Vol.  55,  of  American  Machinist,  there 
is  an  article  by  C.  W.  Frank  describing  a  device  for  the 
continuous  tapping  of  small  nuts  by  means  of  a  bent  tap, 
and  suitable  mechanism  for  holding  and  rotating  the 
nuts.  It  may  interest  your  readers  to  know  that  such 
a  device  has  been  on  the  market  for  several  years  and 
that  taps  in  all  sizes  up  to  J  in.  are  supplied  by  many  of 
the  larger  tap  and  die  manufacturers. 
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EDITORIALS 

Save  the  Air  Mail 
IT  IS  ALMOST  unbelievable  that  the  Appropriations 

Committee  of  the  House  of  Representatives  of  the 
great  United  States  of  America  makes  no  provision  for 
continuing  the  air  mail  service,  but  such  is  the  case. 
The  amount  asked  for  is  about  5  per  cent  of  the  cost  of  a 
battleship  and  is  insignificant  when  its  effect  on  a  new 
and  growing  industry  is  considered. 

Everyone  with  any  semblance  of  vision  knows  that 
aviation  has  come  to  stay,  but  that  it  must  be  encour- 

aged and  developed.  After  less  than  four  years  the 
U.  S.  Air  Mail  is  acknowledged  to  be  the  most  successful 
air  service  in  the  world. 

It  is  apparently  up  to  the  Senate  to  put  the  air  mail 
budget  back  in  the  appropriation  bill.  For  back  it  must 
go,  in  some  way  or  other;  unless  we  are  ready  to  ac- 

knowledge to  the  world  that  we  are  willing  to  retard 
aircraft  development. 

Aircraft  development  has  many  possibilities  as  to 
adding  another  great  industry  to  our  list  of  mechanical 
achievements.  Whether  or  not  it  will  ever  equal  the 
automobile  industry  time  alone  will  tell.  But  only  those 
utterly  devoid  of  vision  can  fail  to  believe  that  it  will 
grow  to  large  proportions.  Whether  this  growth  is 
rapid  or  unduly  retarded  depends  largely  upon  continu- 

ing the  air  mail  service. 
Every  citizen,  business  man  or  otherwise,  who  wants 

to  see  this  country  take  its  rightful  place  in  aviation 
development,  should  leave  no  stone  unturned  to  see  that 
the  air  mail  gets  its  appropriation  without  delay. 

Write  your  Senator  today. 

What  About  the  Second-Hand  Market? 
CHARLES  F.  KETTERING,  the  humorous  genius 

of  the  automotive  industry,  administered  several 
sugar-coated  but  extremely  potent  pills  of  thought  to 
the  diners  at  the  annual  function  of  the  automotive 
engineers.  He  told  them  that  there  would  be  no  second- 

hand car  problem  for  the  manufacturers  to  worry  about, 
if  they  made  their  new  cars  better  than  the  ones  the 
owners  are  trying  to  trade  in.  If  you  will  take  time  to 
investigate  and  analyze  the  question  you  will  find  that 
he  is  not  far  wrong. 

Tighten  up  a  few  nuts  on  last  year's  flivver,  take  up 
the  bearings,  stick  in  a  few  new  bushings  and  see  if 

it  won't  run  as  well  or  better  than  a  new  one.  No 
wonder  there  is  a  second-hand  problem! 

Can  it  be  possible  that  the  same  shoe  fits  the  machine 
tool  builders  or  any  other  branch  of  the  great  machin- 

ery industry?  Is  the  modern  textile  machinery  so  very 
different  from  that  built  five  years  ago — will  it  turn 
out  better  cloth  more  quickly  and  cheaply?  Will  the 
typewriter  you  bought  last  week  give  better  letters  than 
the  one  it  replaced,  unless  the  old  one  was  worn  out? 

Mr.  Kettering  says  that  when  an  industry  gets  too 
big,  advancement  ceases  because  it  costs  too  much  to 
make  changes.  If  he  is  right  he  has  handed  us  a  very 
disquieting  thought.  If  not,  somebody  ought  to  take  up 
the  cudgels  and  prove  him  wrong. 

The  Brain  Strike — A  Menace  to  Progress 
THE  various  and  sundry  kinds  and  classes  of  labor 

strikes  are  too  common  to  need  comment.  The  capi- 
tal strike  which  has  been  incited  by  our  bungling  tax 

laws  and  which  manifests  itself  in  the  investment  of 

large  incomes  in  tax-free  securities,  is  also  coming  to 
be  recognized  by  thoughtful  people  and  even  by  a  few 
of  our  legislators.  But  the  brain  strike,  while  it  has 
gone  on  for  years,  has  passed  unnoticed. 

Credit  is  due  Harry  L.  Horning,  a  vice-president  of 
the  Society  of  Automotive  Engineers,  for  calling  atten- 

tion to  the  menace  to  our  continued  progress  which  lies 
in  allowing  this  brain  strike  to  go  on.  He  pointed  out  the 
fact  that  our  antiquated  and  ponderous  patent  laws  and 
overworked  and  inadequate  patent  office  were  seriously 
retarding  the  progress  of  inventive  genius  in  the  United 
States.  Many  an  inventor  has  let  valuable  ideas  remain 
undeveloped  and  unrevealed,  because  of  the  conviction 
that  he  would  not  get  anything  for  the  invention. 

If  necessity  is  the  mother  of  invention,  the  hope  of 
reward  is  usually  the  father.  It  is  dangerous,  there- 

fore, to  stand  idly  by  and  permit  the  continuance  of  a 
situation  that  wipes  out  the  hope  of  reward. 

Much  depends  on  the  brains  of  the  country.  A  high 
standard  of  living  for  men  who  work  with  their  hands 
has  been  set  and  no  one  wants  to  see  that  standard  low- 

ered. It  cannot  be  maintained,  however,  if  the  workers 
hold  back,  and  particularly  if  they  are  not  given  better 
tools  and  machinery  to  increase  their  individual 
capacity. 

The  brain  strike  must  be  settled  and  settled  quickly 
by  sane  congressional  action  on  the  bills  to  help  the 
patent  office.  You  can  do  your  part  by  writing  to  your 
representative. 

Public  Representation  in  Railroad  Disputes 
A  NEWS  item  in  this  issue  contains  a  recommenda- 

tion by  the  railroad  committee  of  the  United 
States  Chamber  of  Commerce  which  is  worthy  of  care- 

ful consideration.  It  is  suggested  that  a  commissioner- 
general  of  transportation  be  appointed  by  the  Presi- 

dent, to  represent  the  transportation  interests  of  the 
country  as  a  third  party  in  the  hearings  before  the 
Interstate  Commerce  Commission  and  the  Railroad 
Labor  Board.  In  the  first  case,  as  we  understand  it, 
he  would  uphold  the  transportation  interests  of  the 

public  as  against  the  railroad  executives  and  the  ship- 
pers, and  in  the  second  case  as  against  the  railroad 

managers  and  the  labor  leaders. 
Some  people  will  look  upon  the  suggestion  as  the 

first  constructive  one  that  has  been  put  forward  in 
years,  others  will  see  visionary  radicalism  and  worse. 
At  present  it  is  only  a  suggestion  and  can  but  gain 
by  constructive  criticism.  The  idea  of  public  repre- 

sentation in  disputes  before  government  commissions 
and  boards  has  been  gaining  ground  recently,  but  so 
far  as  we  know  this  is  the  first  concrete  recommenda- 

tion from  a  national  body  embodying  it.  The  fate  of 
the  recommendation  will  be  interesting. 
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Shop  Equipment  News 
Streine  Gap  Shear 

The  Streine  Tool  and  Manufacturing  Co.,  New 
Bremen.  Ohio,  has  recently  placed  on  the  market  the 

power-driven  shear  shown  in  the  accompanying  illus- 

8TREINE  GAP  SHEAR 

tration.  The  machine  has  a  capacity  for  cutting  g-in. 
and  lighter  annealed  steel  plates.  The  one  shown  has 
a  shear  blade  74  in.  long,  so  that  it  is  adapted  to  cutting 
plates  6  ft.  in  width.  However,  the  machine  can  be 
furnished  in  any  desired  size. 

The  housings  are  provided  with  gaps,  so  that  long 
plates  can  be  split.  The  machine  is  intended  for  use 
with  a  lii-hp.  motor,  the  ratio  of  reduction  of  the  gears 
being  16  to  1.  The  flywheel,  which  serves  as  a  pulley, 
is  42  in.  in  diameter  and  weighs  1,260  lb.  It  ordinarily 
runs  at  a  speed  of  280  r.p.m.,  so  as  to  give  eighteen 
strokes  per  minute  of  the  cutter  bar. 

One  of  the  principal  features  of  the  machine  is  the 
design  of  the  cutter  bar  or  crosshead.  The  bar  is  of 

box-type  construction,  and  is  provided  on  the  back 
with  two  deep-section  longitudinal  ribs  and  three  cross- 
ribs,  thus  giving  unusual  strength  and  stiffness  to  the 
bar.  This  construction  eliminates  the  necessity  for 
truss  rods,  and  keeps  the  cutter  bar  from  deflecting 
under  strain.  Long  bearings  are  provided  for  the  cross- 
head  in  slides  in  the  housings,  taper  gibs  being  provided 
so  that  adjustment  may  be  made  when  necessary. 

The  cutter  bar  is  connected  to  the  eccentrics  by  means 
of  adjustable  links,  so  that  the  shearing  knives  may  be 
either  raised  or  lowered  when  required  for  such  pur- 

poses as  the  splitting  of  long  stock  or  shearing  plates 
to  the  full  length  of  the  knives.  The  hold-down  or  clamp 
is  automatically  operated,  and  is  equipped  with  com- 

pensating springs  to  take  care  of  any  unevenness  or 
variation  in  the  thickness  of  the  metal. 

The  machine  is  fully  equipped  with  front,  side  and 
back  gaces,  the  back  gage  being  actuated  through  a 

and  miter  gears.    The  back  gage  is  operated  by 

means  of  a  irank  handle,  and  the  gear  shaft  is  made  in 
two  pieces  and  joined  together  by  means  of  a  sleeve. 
It  is  thus  possible,  by  loosening  the  sleeve  and  re-set- 

ting the  gears,  to  place  the  gage  either  parallel  with  or 
at  an  angle  to  the  blades. 

The  housings  are  deeply  ribbed  and  of  heavy  con- 
struction ;  and,  while  the  shear  bed  is  also  heavily  made, 

it  can  be  adjusted  to  suit  the  requirements  of  the  work. 
Graduations  in  sixteenths  of  an  inch  are  marked  from 
the  edges  of  the  shear  blades  to  the  ends  of  the  front 
gage  supports,  thus  enabling  the  operator  to  set  the 
gages  accurately. 

The  eccentrics  are  double  keyed  and  shrunk  onto  the 
eccentric  shaft,  while  the  bearings  of  the  eccentric  shaft 
are  split  and  can  be  readily  adjusted  or  replaced.  The 
gears  used  are  made  of  semi-steel  castings  and  the  pin- 

ions of  steel  forgings.  The  clutch  is  made  of  forged 
steel,  and  is  fitted  with  tool-steel  pin  and  finger.  The 
machine  can  be  arranged  for  motor  drive.  With  a  6-ft. 
shear  blade,  it  requires  a  floor  space  of  84  x  120  in.,  and 
has  an  overall  height  of  88  in.  It  weighs  approximately 
18,500  lb.,  complete  for  shipment. 

Pratt  &  Whitney  Large  "Trilock" Plug  Gages 

On  page  325,  Vol.  55,  the  "trilock"  reversible  plug 
gage  made  by  the  Pratt  &  Whitney  Co.,  of  Hartford, 
Conn.,  was  described.  The  gage,  shown  in  the  accom- 

panying illustration,  is  now  manufactured  in  diameters 

of  2J  in.  and  larger.  The  wide  "go"  plug  is  lightened 
by  a  web  and  flange  internal  construction.  The  two 
disks  are  forced  into  the  ring  on  a  taper  before  grind- 

ing, and  grip  the  central  tube,  holding  the  parts securely. 

The  reversible  feature  provides  double  the  usual 
wearing  surface.  Three  prongs  on  the  handle  are 
forced  into  three  grooves  in  the  bushing,  providing  a 
three-point,  self-centering  support  without  rock  or 
shake.     The  washer  at  one  end  and  the  handle  at  the 

p.  A  W.  "TRIIXJCK"  PLUG  C.AC.ES 

other  bear  on  both  the  stay-tube  and  the  disks,  bind- 
ing the  assembled  gagehead  to  the  handle. 

Reversible  and  renewable-end  trilock  gages  can  be 
supplied,  either  single-  or  double-ended,  the  threaded 
ones  in  all  sizes  above  4  in.  and  the  plain  cylindrical 

gages  -fii  in.  and  above. 
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Ferracute  Horning  Press 
111  the  accompanying  illustration  is  shown  a  special 

norning  press  recently  built  by  the  Ferracute  Machine 
Co..  of  Bridgeton,  N.  J.  The  press  is  driven  by  an 
electric  motor  resting  on  a  shelf  bolted  to  a  tablet  cast 
in  the  frame.  The  motor  shaft  carries  a  raw-hide  pin- 

ion that  meshes  with  teeth  cut  in  the  periphery  of  the 
flywheel.  This  arrangement  dispenses  with  belt  con- 

nection, and  has  the  additional  advantage  of  placing 
the  motor  out  of  the  way  and  economizing  space.  The 

wheel  is  not  only  entirely  surrounded  with  a  heavj- 
guard,  but  has  a  wire  mesh  cast  between  the  flywheel 

ki;kkacutk  iiok.mng  pkes-s 

spokes,  thereby  preventing  accidents  to  arms  or  hands 
when  the  wheel  is  in  motion. 

The  horn-hole  in  the  frame  is  74  in.  in  diameter,  and 
43  in.  from  the  floor.  The  horizontal  distance  from  the 
center  of  the  ram  to  the  front  of  the  frame  is  11  in. 
Guides  are  planed  in  this  vertical  front  to  enable  an 
adjustable  bed  to  be  affixed  at  various  heights  and 
square  with  the  bottom  of  the  ram,  the  connections  being 
made  by  means  of  large  bolts  and  dowels.  The  wide 
variation  in  distance  between  the  bed  and  ram,  to- 

gether with  the  facilities  for  horning  and  the  unusual 
height  of  the  press,  provide  for  a  greater  latitude  of 
work  than  is  customary.  The  press  shown  is  the  fourth 
in  a  series  of  five  sizes. 

Bickford-Switzer  "Cutwell"  Reamer 
The  taper  reamer  shown  in  the  accompanying  illus- 

tration has  recently  been  placed  on  the  market  by  the 
Bickford-Switzer  Co.,  Greenfield,  Mass.  The  reamer  has 
three  right-hand  helical  flutes,  the  cutting  lands  being 
very  rugged  and  milled  with  a  hook  or  undercut.  The 
reamer  is  so  sharpened  that  two  of  the  lands  are  re- 

lieved clear  up  to  the  cutting  edge,  while  the  third  land 

is  relieved  for  only  about  twa-thirds  of  its  width,  leav- 
ing the  remainder  of  a  circular  section  to  act  as  a 

steadyrest  and  prevent  the  right-hand  helical  flutes  and 
the  undercut  from  drawing  the  tool  into  the  work. 

The  reamer  can  be  best  driven  by  power,  as  in  a  drill- 

BICKFOKI>-.SVVlTZHU    ■•(■rT\\  l:i.l.-    UKA.MKU 

ing  machine,  and  when  used  in  steel,  will  shear  the 
metal  so  that  the  chips  look  like  steel  wool.  The  tool  is 
sold  under  the  name  "Cutwell."  It  is  claimed  for  the 
reamer  that  it  will  not  catch  nor  draw  into  the  work, 
that  it  does  not  chatter,  that  it  cuts  as  a  drill  does,  and 
that  it  works  best  when  driven  by  power. 

The  same  principle  is  employed  in  a  chucking  or  hand 
reamer  for  parallel-sided  holes.  In  this  case  the  reamer 
is  made  with  three  equally  spaced  and  fully  relieved 
cutting  lands.  Midway  between  two  of  these,  is  a  nar- 

row unrelieved  land  which  acts  as  a  steadyrest  to  keep 
the  reamer  from  drawing  in  or  chattering,  and  also 
serves  in  connection  with  one  of  the  cutting  edges,  to 
furnish  a  place  to  measure  the  diameter  of  the  reamer. 

U.  S.  Electrical  Tool  Bench  Drill  Stand 
In  the  accompanying  illustration  is  shown  a  stand 

made  by  the  United  States  Electrical  Tool  Co.,  Cincin- 
nati, Ohio,  and  intended  for  the  holding  of  portable  elec- 

tric drills,  so  as  to  adapt  them  to  precision  work.  The 
drill  may  be  easily  clamped  on  the  sliding  head  of  the 
stand,  and  then  fed  to  the  work  by  means  of  a  long 
hand  lever.  The  height  of  the  drill  above  the  table 
may  be  adjusted  by  sliding  the  head  on  the  vertical 
column.     The  base  is  provided  with  T-slots. 

The  stand  is  particularly  adapted  to  use  in  automobile 
garages  and  repair  shops.  It  is  adapted  to  the  holding 
of  the  2-  or  i-in.  portable  electric  drils  made  by  the 
concern.  Its  weight  without  the  drill  in  place  is  68 
pounds. 

V.    S.   ELECTRICAL  TOOL   UlULL   STA.ND 
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ments  are  provided,  in  order  to  set  the  attachment 

quickly  and  accuratelj'  to  the  work  to  be  engraved.  The 
lower  member  of  the  attachment  is  directly  over  the 
center  of  the  spindle  and  carries  the  former  block,  this 
Vkxk  being  a  hardened  piece  of  steel  of  the  same  shape 

as  the  engraved  surface,  except  reversed.  The  arrange- 
ment controls  also  the  vertical  movement  of  the  spindle. 

The  table  i»  10  in.  wide,  30  in.  long  and  2  in.  thick 
at  its  thinnest  part.  It  is  provided  with  three 
T-alots  i  in.  in  width.  There  is  an  oil  groove 
at  each  edge  so  that  oil  or  cutter  lubricant  can 
be  drained  into  the  pockets  at  the  end.  It  is 
provided  with  a  gib  and  with  a  locking  screw 
to  hold  it  in  position. 

On  u  bracket  at  the  right  side  of  the  machine 

is  mounted  a  copy  holder.  Its  position  is  ad- 
justable to  compensate  for  changes  in  the  re- 

duction of  motion  in  the  pantograph.  Special 
types  of  holders  to  suit  the  work  at  hand  can 
be  furnished. 

It  is  stated  that  when  cutting  steel  a  finish- 
ing cut  is  required  in  order  to  give  a  smooth 

surface.  In  cast  iron,  however,  no  finishing 
cut  is  neces.sary,  provided  that  the  tool  is  run 
to  the  full  depth.  In  roughing,  a  cut  i  in.  in 

depth  ma>-  be  taken  in  cast  iron,  i  in.  in  steel 
and  i  in.  in  brass.  Letters  can  be  quickly  en- 

graved in  either  the  sunken  or  the  relief  style. 
It  is  stated  that  a  letter  H  in.  high  was  sunk 
into  cast  iron  at  a  single  cut  i  in.  deep  in  a  total  time 
of  two  minutes. 

The  machine  is  48  in.  in  depth,  its  width  overall  is 
60  in.,  and  the  height  is  68  in.  The  approximate  net 
weight  of  the  belt-driven  machine  is  1,800  lb.,  while 
when  boxed  for  shipment,  the  weight  is  2,300  lb.  The 
contents  of  the  export  box  are  148  cu.ft.  The  weight 
of  the  motor-driven  machine  is,  of  course,  increased  by 
that  of  the  electrical  api>aratus. 

Pratt  &  Whitney  "Trusform"  Gages 
with  Square  Anvils 

The  "Trusform"  gages  made  by  the  Pratt  &  Whitney 
Co..  of  Hartford,  Conn.,  and  previously  described  in 

American  Machinist  on  page  1144,  Vol.  54,  can  be  fur- 
nished with  large  square-head  anvils,  as  shown  in  the 

accompanying  illustration.  The  adjustment  and  lacking 
device  is  the  same  as  that  previously  described,  two 
opposed  headless  setscrews  in  the  frame  pulling  against 
«*ch  other. 

Square  anvils  permit  of  working  up  to  a  shoulder. 
and  give  a  larger  wearing  surface.  This  type  of  anvil 
is  interchangeable  with  the  round-head  type,  and  new 
anvils  may  be  substituted  at  anv  time. 

Greenfield  "Hydroil"  Internal 
Grinding  Machine 

The  Greenfield  Tap  and  Die  Corporation,  of  Green- 
field, Ma.ss.,  has  recently  placed  on  the  market  the  in- 
ternal grinding  machine  shown  in  Fig.  1.  High  traverse 

speeds  are  employed  on  the  machine.  The  wheel  spindle 
is  carried  on  a   slide  controlled   by  a   feed-.screw   cali- 

flQL'AKE  A.WILH  O.V  P.  it   W.   TRrSKORM"  OAGK 
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brated  for  feed  increments  of  0.00025  in.  on  the  bore 
diameter  of  the  work.  The  work  table  reciprocates  upon 
ways  at  right-angles  to  the  wheelslide  ways,  and  carries 
a  work  head  for  holding  and  rotating  the  piece. 

The  speed  of  the  table  traver.se  is  controlled  by  the 
regulation  of  a  sensitive  throttle  valve  which  admits  oil 
under  low  pressure  to  a  distributing  valve,  controlled  by 
the  limit  stops  of  the  table,  and  thence  into  either  end 
of  a  double-acting  cylinder,  the  piston  of  which  is  at- 

tached to  a  crosshead  on  the  under  side  of  the  table. 
Great  flexibility  of  table  control  is  thus  obtained. 
Table  speeds  from  2  to  36  ft.  per  minute  are  employed 
in  the  usual  range  of  operation,  while  maximum  speeds 
of  50  ft.  per  minute  are  possible.  Special  designs  can 
provide  for  faster  operation,  should  it  be  desired. 

There  are  no  definite  stations  of  speed  setting,  as  in 
mechanical  drives,  so  that  the  most  minute  shading  of 

speed  is  easily  possible.  The  valve  construction  pro- 
vides for  shockless  reversal,  the  cut-oflf  and  admission 

being  so  controlled  as  to  give  uniformly  accelerated 
motion  of  the  piston.  The  time  required  to  accomplish 
a  reversal  is  so  small  that  with  a  IJ-in.  stroke  the  table 
will  reverse  320  times  per  minute  without  shock.  A 
pressure-relief  valve  allows  the  table  to  stop  without 
damage  when  overloaded.  This  feature  also  permits 
accurate  positioning  of  the  table  for  grinding  against 
a  shoulder.  A  screw-adjusted  table  stop  locates  the 
table  position.  By  the  combined  use  of  reversing  and 
locating  stops,  the  table  can  be  held  to  within  0.0005  in. 
limit  on  reversal,  without  sacrifice  in  operating  speed. 

The  work  is  revolved  toward  the  operator  at  the  top, 
while  the  wheel  turns  away  from  the  operator  at  the 
top.  The  diamond  contacts  on  the  back  of  the  wheel 
throwing  the  du.st  down,  instead  of  up  into  the  air. 
Spindle  bearing  pressures  are  in  the  same  direction 
whether  the  wheel  is  grinding  or  running  free.  This 
eliminates  "hunting"  in  the  bearings,  and  overcomes  one 
source  of   "bell-mouth"   grinding.      Ball    bearings   are 
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generously  employed  throughout.  The  standard  spindles 
provided  with  the  machine  are  mounted  upon  ball  bear- 

ings, having  thrust  adjustment  so  as  to  eliminate  shake 
due  to  either  axial  or  radial  pressure. 

A  good  commercial  finish  free  from  chatter  is  obtain- 
able with  these  spindles.  Where  an  exceptional  mirror 

finish  is  desired,  production  rates  are,  of  course,  sacri- 
ficed to  some  extent,  and  special  types  of  spindles  can 

be  furnished  for  this  class  of  work.  However,  the  high 
operating  speeds  show  to  advantage  even  on  this  class 
of  work,  and  very  fine  finishing  jobs  are  accomplished 
more  rapidly  than  on  slower  moving  machines.  The 
chief  merit  of  the  machine  lies  in  its  ability  to  remove 

stock  rapidly  in  roughing  operations.  For  holes  of  3-in. 
bore  or  greater,  the  machine  is  stated  to  remove  at 
least  1  cu.in.  of  hardened  steel  per  minute,  floor  to  floor, 
assuming  a  reasonably  fast-operating  holding  fixture. 

For  large  bearing  races  having  straight  holes  a  spe- 
cial type  of  workhead  is  provided  which  chucks  several 

races  end  to  end,  holding  them  endwise  between  a 
plunger  operated  by  oil  pressure  and  an  iris-plate 
mechanism  fashioned  on  the  style  of  a  camera  shutter. 
A  view  of  the  head  is  shown  in  Fig.  2.  The  plunger 
ejects  the  load  at  the  end  of  the  operation  when  the  iris 
is  opened.  By  the  use  of  loading  pots,  this  fixture  also 
grinds  such  work  as  piston  rings.  The  production  is 
high,  it  being  stated  that  a  single  machine  has  ground 

25,000  piston  rings  per  10-hr.  day,  a  helper  being  em- 
ployed to  load  the  pots. 

Rapid  working  is  facilitated  by  the  following  points: 
The  high  speed  of  the  table  traverse  allows  the  rapid 

FIG.    2. CHUCKING    ARRANGEMENT   OP 
GRIXDIXG   MACHINE 

"HYDROIL" 

exposure  of  the  work  surface  to  the  wheel  face,  so  that 
the  wheel  actually  cuts  away  more  material  in  a  given 
time  with  less  friction  and  heat  losses  than  in  slow- 
traverse  operations.  Rapid  sizing  is  obtained,  because 
the  rapid  application  of  relatively  light  cuts  minimizes 
the  springing  away  or  gouging  action  of  the  wheel. 
A  single  hand  lever  controls  all  table  motions.  Pulling 
the  lever  toward  the  operator  runs  the  table  back  to  its 
station,  where  it  remains  while  size  plugs  are  being 
used.  Another  movement  of  the  same  lever  brings  the 

table  up  to  the  operating  position,  where  it  automati- 
k'cally  continues  to  reciprocate  between  the  working  limit 
Istops.    A  pedal  is  used  to  stop  and  start  the  work. 

The  heavy  construction  minimizes  distortion  and  vi- 
bration, and  allows  accurate  positioning  in  spindle  feed- 

ling.    The  feed  index  mechanism  is  located  by  "feel"  as 

well  as  by  sight,  allowing  the  operator  tc  better  watch 
his  work.  The  diamond  holder  fixture  swings  out  of  the 
way,  but  can  be  quickly  located  at  itsi  previous  position 
on  the  table  by  a  single  motion.  A  water  supply  is  pro- 

vided for  cooling  the  diamond.  Spindles  are  of  the  unit 
type,  and  can  be  exchanged  very  quickly  and  easily. 
The  machine  is  self-contained,  except  for  a  portable 
water  tank,  made  separate  to  provide  for  quick  cleaning. 

The  machine  is  the  design  of  R.  L.  Morgan,  formerly 
principal  owner  orf  Churchill-Morgan-Crittsinger,  of 
Worcester,  Mass.  This  concern  was  recently  purchased 
by  the  Greenfield  Tap  and  Die  Corporation,  and  forms 
a  part  of  the  machine  tool  division  with  which  Mr.  Mor- 

gan is  connected. 

Collins  Valve-Facing  and  Tool-Grinding 
Machine 

The  machine  shown  in  the  accompanying  illustration 
has  recently  been  placed  on  the  market  by  the  Ford  C. 

Close  Co.,  Inc.,  2  Rector  St.,  New  York,  N,  Y.  The  de- 
vice is  known  as  the  Collins  valve-facing  and  tool-grind- 
ing machine,  and  is  intended  for  doing  precision  work 

in  the  surfacing  of  the  valves  and  the  valve  seats  of 
automotive  engines. 

A  1-hp.  motor  carries  a  6-in,  grinding  wheel  at  each 
end  of  the  spindle.  The  motor  can  be  furnished  for 
either  direct  or  alternating  current,  and  operates  at  a 
speed  of  3,450  r.p.m.  The  wheel  at  the  left  is  intended 
especially  for  the  grinding  of  cutting  tools,  and  is  pro- 

vided with  a  tool  rest.  However,  a  buffing  wheel  may 
be  mounted  in  this  position  if  desired.  The  wheel  at 
the  right  is  used  for  facing  the  conical  surfaces  of  the 
valves  and  for  grinding  the  reamers  used  in  cutting  the 
valve  seats.  Both  wheels  are  provided  with  hoods 
fastened  to  the  frame. 

The  valve  to  be  ground  is  mounted  in  a  spring  collet 
that  grips  the  stem  near  the  head  of  the  valve,  the  re- 

mainder of  the  stem  also  being  held  in  position  so  as  to 
center  and  steady  the  work.  The  chuck  is  mounted  on 
a  swiveling  base  carried  on  a  compound  slide.  It  is  thus 
possible  to  set  the  valve  for  the  angle  required,  and 
hold  it  rigidly  in  position.  By  means  of  a  transverse 

screw,  the  valve  may  be  positioned  for  the  pi'oper  depth 
of  cut.  By  turning  the  crank  on  the  feed  screw,  longi- 

tudinal motion  may  be  given  to  the  work,  so  as  to  move 
it  back  and  forth  across  the  face  of  the  grinding  wheel. 
The  chuck  is.  so  geared  to  the  feed  screw  that  it  is  re- 

volved when  the  screw  is  turned.  The  tool  for  grinding 
the  valve  seats  in  the  cylinder  block  is  mounted  in  the 
same  position  in  the  spring  collet  that  the  valve  is 
placed,  thus  insuring  that  the  same  angle  is  obtained 
on  both  the  cutter  and  the  valve. 

COLLINS    VALVE    AND    TOOL-GRINDLN'G    MACHINK 
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Reed-Prentice  Center-Driven  Lathe 
The  center-driven  lathe  with  the  short  head  shown 

in  the  accompanying  illustration,  has  recently  been 
placed  on  the  market  by  the  Reed-Prentice  Co.,  Wor- 
c«Bter,  Mass.  This  t>'pe  of  machine  was  orijrinall>' 
desifned  for  turning  the  rear  axles  of  automobiles,  but 

has  proved  itself  of  great  value  in  other  fields,  particu- 
larly for  turning  both  ends  of  mine-car  axles.  The 

only  limitation  is  that  the  work  cannot  be  turned  at  the 
center  portion,  this  being  the  part  which  is  gripped  to 
provide  the  necessary  torque. 

The  headstock,  placed  at  the  center  of  the  machine, 
carries  tt^x)  chucks,  one  at  each  end  of  the  spindle.  The 
chucks  are  generally  of  the  floating  type,  so  that  they 
will  position  themselves  properly,  relative  to  the  outside 
diameter  of  the  work  when  the  jaws  are  tightened,  at 
which  point  they  are  securely  clamped  against  the 
shoulder  on  the  main  spindle.  By  this  means,  the  work 
is  positively  driven  and.  being  held  rigidly,  maintains 
the  natural  position  of  the  shaft  without  any  deflection 
due  to   springing  under  pressure. 

The  spindle  itself  is  made  of  cast  iron,  has  a  large 
hole  through  its  entire  length  and  rotates  in  cast-iron 
journals,  the  driving  gear  being  mounted  directly  on 

REED-PRBNTICB    CENTER-DRIVEN    LATHE 

the  spindle.  In  extreme  cases  where  the  shafts  are 
particularly  short,  one  of  the  chucks  is  omitted,  thereby 
permitting  the  carriages  to  come  closer  to  the  headstock. 

The  drive  to  the  headstock  spindle  is  from  a  motor 
of  at  least  7}-hp.  rating  mounted  at  the  rear  of  the 
bed,  and  driving  direct  to  the  sprocket  gear  on  the  head 
spindle  through  silent  chain.  This  assures  the  delivery 
of  the  full  capacity  of  the  motor  to  the  spindle  without 
any  slippage.  The  motor  is  controlled  by  a  treadle  at 
the  front  of  the  machine  which  actuates  a  clutch, 

thereby  releasing  the  gearing  of  the  head  without  stop- 
ping and  starting  the  motor. 

The  left-hand  taiistock  has  an  extra  large  spindle 
with  two  holes  running  through  its  entire  length.  One 
of  the  holes  carries  a  standard  center,  while  the  other 
is  a  clearance  hole  through  which  the  work  is  passed 
during  the  loading  and  unloading  operation.  By  with- 

drawing the  index  plunger,  which  is  shown  at  the  front 
of  the  left  taiistock,  the  spindle  may  be  revolved, 
thereby  bringing  the  clearance  hole  into  proper  align- 

ment with  the  hole  in  the  headstock  spindle,  at  which 
position  the  work  may  be  entered  or  withdrawn  from 
the  headstock. 

After  the  work  has  been  passed  into  the  head,  the 

index  plunger  is  again  released  and  the  spindle  rotated 
180  dt'g.,  thus  bringing  the  center  into  the  proper  posi- 

tion for  guiding  the  work.  The  withdrawal  of  the 
index  plunger  is  automatically  actuated  by  the  rotation 
of  a  large  handwheel,  due  to  the  fact  that  there  is  a 
certain  angle  of  free  rotation  in  which  the  cam  sur- 

face on  the  hub  of  the  handwheel  withdraws  the  plunger. 
By  continuing  to  rotate  the  handwheel,  the  spindle  will 
then  pick  up  the  motion,  and  finally  bring  the  center 
or  clearance  hole  into  the  desired  position. 

There  is  no  axial  adjustment  to  the  left-hand  spindle, 
this  being  taken  care  of  by  the  longitudinal  action  of 
the  spindle  in  the  right-hand  taiistock,  which  is  similar 
to  the  standard  engine-lathe  taiistock.  For  long  or 
short  work,  either  taiistock  may  be  undamped  from  the 
bed  and  moved  to  the  proper  position.  The  arrangement 
of  the  tailstocks  provides  supports  close  to  the  cuts  on 
the  work.  It  eliminates  excessive  floor  space,  which 
would  be  necessary  if  the  bed  were  of  sufficient  length 
to  slide  the  tailstocks  out  of  the  way  when  loading  or unloading. 

The  two  carriages  have  their  bridges  off  center,  per- 
mitting close  positioning  to  the  headstock.  The  blocks 

are  arranged  to  receive  special  magazine  toolholders, 
Each  carriage  has  a  motion  obtained  by  an  eccentric 

and  link  by  which  the  operator  may  feed  the 
tools  in  to  a  pre-determined  diameter,  at  which 
point  the  motion  stops  automatically. 

The  longitudinal  feed  is  then  engaged,  and 
after  turning  the  desired  length,  a  tripping 
mechanism  automatically  releases  the  link  and 
cam  action,  which  immediately  allows  the  tools 
to  recede  from  the  finished  work,  so  that  they 
will  not  score  it  when  they  are  returned  to 
their  starting  position.  Each  carriage  has  its 
own  automatic  feed  trip,  although  they  are 
both  driven  by  a  single  set  of  gearing  at  the 
extreme  left  of  the  machine.  Both  carriages 
and  aprons  feed  toward  the  headstock  and  per- 

form simultaneous  onerations  on  each  end  of 
the  shaft. 

A  back  -  arm  attachment  has  been  incorpo- 
rated for  each  carriage,  so  that  the  squaring  of 

shoulders  as  well  as  grooving  at  the  extreme  ends  of  the 
shafts  can  be  performed  simultaneously  with  the  turning 
operation.  It  is  not,  however,  absolutely  essential  that 
the  machine  be  equipped  with  this  arrangement,  as  it  is 
possible  to  cover  a  wide  range  of  operations  without  it. 
The  following  arrangements,  showing  the  flexibility  of 
the  machine,  may  be  used.  The  machine  may  be  fitted 
with  front  blocks  for  diameter  turning  and  rear  blocks 
for  shouldering  and  taper  turning,  the  rear  blocks  being 

brought  into  operation  by  hand  after  the  diameter  turn- 
ing has  been  accomplished.  The  front  blocks  may  be 

used  for  diameter  turning  and  the  back  arm  for  shoulder- 
ing, necking,  chamfering,  or  grooving  simultaneously 

with  the  turning  of  the  front  tools ;  or,  auxiliary  hand- 
operated  blocks  can  be  introduced  at  the  rear  for  shav- 

ing the  radius  at  the  end  of  the  cylindrical  turning  or 
when  chamfering  corners. 

The  machine  is  equipped  with  an  oil  pan,  pump  and 
piping.  It  will  turn  shafting  up  to  21  in.  in  diameter. 
With  a  9-ft.  bed,  the  maximum  distance  between  the 
centers  is  72  in.  The  total  length  of  the  machine  is 
10  ft.,  and  the  total  width  40 J  in.  With  very  slight 
modifications,  it  is  possible  to  turn  shafting  up  to  3J  in, 
in  diameter. 
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Cleveland  Electric  or  Hand-Power  Crane 
The  Cleveland  Crane  and  Engineering  Co.,  Wiekliffe, 

Ohio,  has  recently  brought  out  the  "one-hand"  type  of 
crane   shown   in  the  accompanying   illustration.     The 

CLEVELAND    ELECTRIC    ONE-HAND    CRANE 

crane  is  equipped  with  an  electric  hoist  having  a  push- 
button control  at  the  bottom  of  a  pipe  carrying  the 

handle.  The  operator  thus  controls  with  one  hand  the 
raising  and  lowering  of  the  load,  as  well  as  the  moving 
of  it  to  any  position  desired,  the  other  hand  being  free 
to  steady  the  load. 

The  maker  calls  particular  attention  to  the  ease  with 
which  the  crane  can  be  caused  to  travel  on  the  runway. 

All  wheels  carrying  loads  are  equipped  with  ball  bear- 
ings.   It  has  a  capacity  up  to  1  ton. 

The  outfit  can  be  furnished  in  different  lengths,  the 
maximum  permissible  distance  between  the  runways 
being  24  ft.  The  depth  of  the  I-beam  varies  from  7  to 
10  in.,  depending  upon  the  distance  between  the  run- 

ways. If  desired,  a  slight  overhang  can  be  given  at  each 
end,  thus  permitting  of  a  26-ft.  I-beam.  The  crane  is 
particularly  adapted  to  wire  mills,  machine  shops, 
foundries  and  similar  installations  where  a  flexible  unit 
is  required.  The  crane  can  be  equipped  with  a  chain 
block  suspended  from  a  trolley  for  hand  operation,  in- 

stead of  with  the  electric  hoist. 

Wetmore  "Bull-Dog"  Heavy-Duty 
Expanding  Reamer 

The  Wetmore  Reamer  Co.,  62  South  27th  St.,  Milwau- 
kee, Wis.,  has  added  to  its  line  the  heavy-duty  expanding 

reamer  shown  herewith.  The  tool  is  known  as  the  "bull- 
dog" reamer,  and  can  be  furnished  with  either  six,  eight 

or  ten  blades,  according  to  the  size  of  the  reamer.  The 
blades  are  of  high-speed  steel,  and  the  body  is  made  from 
a  solid  piece  of  heat-treated  alloy  steel  guaranteed 
against  breakage  even  under  the  most  severe  reaming 
tests. 

The  blades  are  set  at  a  left-hand  angle,  which  prevents 
digging-in  while  cutting  and  also  minimizes  chatter.  It 
is  said  that  this  tool  gives  absolutely  smooth  holes  and 
does  not  score  while  backing  out  after  the  cut.  The 
front  cutting  edge  of  each  blade  is  set  on  a  3-deg.  angle, 
to  give  the  proper  rake  for  the  most  efficient  working  of 
the  tool. 

All  threads  are  milled  on  centers  to  insure  concen- 

tricity, and  the  blade  seats  are  ground  with  the  threads 
as  the  locating  points.  The  alloy-steel  cone  nut  and 
graduated  adjusting  screw  make  possible  quick  and 
accurate  adjustment  to  a  thousandth  of  an  inch.  A 
wrench  with  which  all  adjustments  can  be  made  is 
furnished  with  each  reamer.  A  feature  of  the  reamer 
is  the  tongue  drive,  which  relieves  the  strain  on  the 

WET.MORE  "BULL-DOG"  EXPANDING   KE.VJIEK 

coupling  nut.  The  tool  is  intended  for  constant  service 

on  jobs  where  an  accurate  heavy-duty  reamer  is  neces- sary. 

Valley  Buffer  and  Grinder 
The  Valley  Electric  Co.,  3157  South  Kingshighway, 

St.  Louis,  Mo.,  has  recently  placed  on  the  market  the 
floor  type  of  buffer  and  grinder  shown  in  the  accompany- 

ing illustration.  The  motor  is  totally  inclosed  and  dust 
proof.  Ball  bearings  are  used.  The  motor  shaft  is 
extended  and  threaded  at  both  ends. 

The  motor  is  mounted  on  a  heavy  cast-iron  pedestal. 
On  the  front  of  this  pedestal  is  a  safety  .switch  com- 

pletely wired  to  the  buffer,  so  that  it  is  only  necessary 
for  the  electrician  to  connect  the  wires  to  the  main 
terminals.  A  toolrest,  guards  and  a  driving  pulley  may 
be  furnished.  The  pulley  shown  has  a  wide  flat  face, 
so  that  an   air  compressor  utilizing  a  tight-and-Ioose 

V.\LLEY  BUFFER  AND  GRINDER 
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pulley  or  a  small  line  shaft  ma>'  be  operated  from  the 
machine.  The  machine  is  particularly  adapted  to  use  in 
tire  shops,  machine  shops  and  butAng  and  polishing 
roonw. 

The  motor  can  be  funii.^hed  either  single-phase  or  two 
or  three-phase,  to  operate  on  60-cycle  current  of  either 
110.  220  or  440  volts.  It  is  made  in  horsepowers  from 
}  to  4,  the  speed  being  1.800  r.p.m.  The  floor  space 
required  is  14  in.  in  diameter,  and  the  shipping  weight 
of  the  buffer  and  stand  varies  from  130  to  330  pound.s. 

**Standard"  Bench  and  Floor  Grinders 
The  accompanying  illustration  shows  the  J-hp.. 

alternating-current,  electric  grinder  recently  placed  on 
the  market  by  the  Standard  Electric  Tool  Co.,  Cincinnati, 
Ohio.  The  machine  is  fitted  with  double-row  ball  bear- 

ings, and  the  motor 

employed  is  manu- 
factured by  the  West- 

inghouse  Electric 
and  Manufacturing 
Co.,  being  equipped 

with  this  concern's 
latest  type  of  circuit 
breaker.  The  ma- 

chine is  made  in  both 
the  bench  and  floor 

types.  It  is  intended 
for  operation  on  al- 

ternating current, 
and  can  be  furnished 
for  either  110  or  220 
volts,  in  single,  two 
or  three  phases.  The 
motor  is  powerful 
and  quick  to  start. 
The  wheels  used  are 
8  in.  in  diameter,  and 
have  3-in.  face  and 
p-in.  hole.  They  ex- 

tend in  front  of  the 

body  of  the  motor, 
which  permits  of 

grinding  long  and  ir- 
regular castings  and 

bars.  The  mechanical  construction  of  the  grinder  is  rigid 
throughout.  The  floor  type  is  fitted  with  a  water  pot 
and  both  the  bench  and  floor  types  have  adjustable  tool- 
resta.  One  coarse  and  one  fine  wheel  are  regularly 
furnished  with  the  machine,  the  coarse  wheel  being 
suitable  for  castings  and  rough  work  and  the  fine  one 
for  tools  and  light  work.  A  quick  make-and-break 
switch  is  located  on  top  of  the  motor  within  easy  reach 
of  the  operator.  A  10-ft.  reinforced  cord  fitted  with  a 
plug  is  regularly  furnished.  The  net  weight  of  the 
bench  machine  is  110  lb.,  and  of  the  floor  machine  225 
pounds. 

Disston  Saw-Tooth  Chip  Remover 
A  simple,  positive,  automatic  device,  intended  for  re- 

moving the  chips  from  the  teeth  of  metal  saws,  has  just 
been  placed  on  the  market  by  Henry  Disston  &  Sons, 
Inc„  of  Philadelphia,  Pa.  This  chip  remover  consists 
of  a  special  toothed  wheel,  made  to  fit  any  type  of  saw, 
and  a  stud  to  carry  the  wheel,  as  shown  at  the  right  of 
the  accompanying  illustration.     It  keeps  the  saw  teeth 

•"STANDARD"  FLOOR   GUINKi: 

DISSTON    SAW-TOOTH    CHU^    HKMOVliU 

and  gullets  entirely  free  from  chips.  Consequently,  the 
saw  will  cut  more  easily  and  smoothly,  and  can  be  run 
faster  and  at  a  little  heavier  feed,  because  of  the  elimi- 

nation of  danger  from  the  chips. 
If  chips  from  the  cut  are  allowed  to  stick  to  the  sides 

and  points  of  the  saw  teeth,  they  score  the  work,  and  the 
result  is  a  rough,  uneven  cut.  Also,  the  teeth  are  likely 
to  crack  and  break  under  the  excessive  strain  imposed. 
These  troubles  are  particularly  noticeable  when  cutting 
soft  stock,  or  in  making  cuts  in  unusually  large  pieces. 
The  chip  remover  is  particularly  adapted  to  this  work, 
being  applied  as  shown  at  the  left  of  the  accompanying 
illustration. 

Ogle  Duplex  Valve  Milling  Machine 
The  machine  shown  in  the  accompanying  illustra- 

tion is  the  Ogle  duplex  valve  milling  machine  which  has 
recently  been  placed  on  the  market  by  the  Dale  Machin- 

ery Co.,  of  54  Lafayette  St.,  New  York,  N.  Y.,  and 
547  Washington  Blvd.,  Chicago,  111.  The  machine  is 
intended  expressly  for  milling  key-slots  in  automotive 
valve  stems,  although  it  can  be  used  for  cutting  similar 
slots  in  other  work  up  to  the  capacity  of  the  machine. 

The  major  woi-king  parts  of  the  machine  are  the  two 
heads,  each  having  its  own  spindle  and  pulley  and  col- 

let chuck  for  holding  the  end  milling  cutter.  The 
machine  is  belt-driven,  the  two  belts  which  operate  the 
spindles  running  in  opposite  directions,  so  that  right- 
hand  mills  can  be  used  in  both  heads.  A  device  is 
provided  for  holding  the  heads  stationary  while  cutters 
are  being  changed  or  adjusted.    The  work  is  held  in  a 

OGLE    DtTPLEX    VALVE    MILLING    MACHINB 
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V-block,  the  clamp  being  operated  by  means  of  the 
screw  at  the  right.  The  position  of  the  V-block  assures 
that  the  work  is  always  held  on  center,  regardless  of 
the  diameter  of  the  piece. 

The  cutters  operate  simultaneously,  the  heads  being 
fed  toward  the  center  of  the  piece  by  the  operation  of 
the  cams  shown  at  the  outside  of  each  head  on  the  main 
shaft.  The  feed  is  obtained  through  the  ratchet  at  the 
right  operated  by  mechanism  at  the  rear  of  the  machine. 
When  the  cutters  are  0.005  in.  apart,  one  automatically 
drops  back,  allowing  the  other  to  finish  the  cut.  The 
worm  mechanism  at  the  rear  operates  a  connecting  rod, 
which  connects  to  the  roar  of  the  slide  and  moves  the 
work  backward  and  forward  across  the  machine  in  order 

to  give  length  to  the  slot.  The  position  of  the  crankpin 
can  be  adjusted  to  give  any  length  of  slot  desired  up  to 
J   inch. 

The  machine  handles  work  up  to  J  in.  in  diameter, 
and  will  mill  slots  up  to  1  in.  in  diameter  and  i  in. 
long.  Lubricant  is  supplied  to  the  work  by  a  self- 
priming  pump,  located  at  the  left.  The  machine  is 
heavily  built.    It  occupies  a  bench  space  of  20  x  16  in. 

Pratt  &  Whitney  Spark  Plug  Gages 
A  set  of  limit  gages  for-  automotive  spark-plug 

threads  has  recently  been  placed  on  the  market  by  the 
Pratt  &  Whitney  Co.,  of  Hartford,  Conn.  It  is  made 
to  S.A.E.  standard  limits  and  consists  of  a  double-end 

limit  plug  gage  of  the  "trilock"  reversible-end  type, 
a  "go"  and  "no-go"  templet  in  one  unit,  and  a  setting 
plug  for  the  templet.  The  setting  plug,  shown  at  the 
right  of  the  accompanying  illustration,  consists  of  two 
threaded  members  and  one  cylindrical  plug  for  checking 
the  root  diameter. 

The  pitch  diameters  of  the  plugs  are  0.841  and  0.843 

P.  &  W.  SPARK  PLUG  GAGES 

in.,  the  tolerance  for  tapped  holes  thus  being  0.002  in. 
The  templet  pitch  diameters  are  0.836  and  0.839  in., 
giving  0.003  in.  tolerance  for  the  threads  on  the  body 
of  the  spark-plug.  There  is  thus  a  neutral  zone  of 
0.002  in.  between  the  maximum  spark  plug  and  mini- 

mum hole  sizes. 

The  gage  for  testing  the  holes  is  shown  at  the  left, 
and  is  similar  in  construction  to  those  described  on 
page  324,  Vol.  55,  of  AMERICAN  Machinist.  The 
reversible  plug  ends  provide  double  the  usual  wearing 
•surface. 

The  templet  can  be  seen  in  the  middle  of  the  illus- 
tration. The  taper  screw  permits  very  fine  adjustment 

of  pitch  diameter,  and  when  both  the  locking  arid  the 
adjusting  screws  are  tight,  the  threads  of  the  adjusting 

screw  form  a  dowel  in  both  planes.  The  "go"  and 
"no-go"  ends  are  placed  clo.se  together,  for  convenience 
in  spinning  on  the  work,  and  the  unit  is  handled  more 

readily  than  two  separate  templets.  The  "go"  side  of 
the  templet  is  cut  away  for  quick  identification  when 
using  the  gage  for  rapid  inspection. 

Oliver  No.  36  Motor-On-Arbor  Swing 
Cut-off  Saw 

The  No.  36,  motor-on-arbor,  swinging-type,  cut-off 
saw  shown  in  the  accompanying  illustration  has  recently 
been  placed  on  the  market  by  the  Oliver  Machinery  Co., 

OLIVER    KO.    36    MOTOR-ON-ARBOR    SWING    SATV^ 

Grand  Rapids,  Mich.  The  machine  is  made  with  three 
standard  lengths  of  frame,  5  ft.  5  in.,  7  ft.  5  in.,  and 
9  ft.  5  in.  The  saw  is  fully  protected  by  a  guard,  and 
the  arbor  is  mounted  on  ball  bearings. 

The  motor  operates  on  three-phase,  60-cycle,  220-  or 
440-volt  alternating  current.  It  has  3  hp.,  and  runs  at 
a  speed  of  3,600  r.p.m.  The  saw  carried  is  ordinarily 
16  in.  in  diameter.  The  chief  advantage  in  mounting 
the  motor  on  the  arbor  is  the  elimination  of  belts,  pulleys 
and  countershafts.  In  this  way,  the  over-all  efficiency 
of  the  mechanism  is  increased.  Due  to  the  fact  that 
there  are  no  moving  parts  except  the  saw  exposed,  the 
safety  of  the  operator  is  greatly  increased. 

The  motor  is  started  and  stopped  by  means  of  a  push 
button  placed  directly  above  the  motor  where  it  may  be 

conveniently  reached.  A  countei'balance  is  fastened  to 
one  of  the  standards.  It  consists  of  a  weight  and  a 
lever  so  mounted  as  to  enable  easy  swinging  of  the  saw 
while  cutting. 

The  device  can  be  furnished  with  the  motor  mounted 

on  top  of  the  swinging  bracket  and  belted  to  the  saw 
arbor.     Also,   it  can   be  furnished  for  drive   from  a 
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countershaft.  With  this  latter  arrangement,  larger  sizes 

of  saws  can  be  used.  When  sawing  planks  12  in.  wide, 

•  saw  16  in.  in  diameter  will  cut  up  to  4  i  in.  thick,  the 

18-Jn.  saw  up  to  6  in.  thick,  and  the  24-in.  saw  up  to  9  in. 
thick. 

Motor  Drive  for  Grand  Rapids 
Grinding  Machine 

The  illustration  shows  an  arrangement  recently 

perfected  by  the  Grand  Rapids  Grinding  Machine  Co., 

Grand  Rapids,  Mich.,  whereby  motor  drive  can  be 

applied  to  the  No.  1  universal  grinding  machine  made  by 
the  concern  and  described  in  the  American  Machinist 

on  page  S87,  Vol.  47. 
The  stand  consists  of  a  cast-iron  base,  into  which 

is  screwed  an  upright  section  of  heav>'  iron  pipe. 
carr>ing  at  its  top  a  table  casting  to  which  are  bolted 
the  motor  and  countershaft.  The  grinding  machine  is 

bolted  to  the  base  casting,  so  that  the  stand  and  ma- 

chine form  a  complete  self-contained  unit.  The  ar- 
rangement insures  alignment  of  the  countershaft  and 

machine. 

The  pipe  which  forms  the  upright  stands  directly  back 

of  the  machine,  where  it  cannot  interfere  with  the  oper- 
ator's movements.  The  machine  and  stand  occupy  little 

more  floor  space  than  a  belt-driven  machine.  The  motor 
and  countershaft  are  offset  to  different  sides,  so  that 

balance  is  obtained  for  the  entire  table  on  the  upright. 

The  starting  switch  is  located  on  the  column,  directly 

back  of  the  machine  and  within  easy  reach  of  the  oper- 
ator. Wiring  from  the  motor  to  the  switch  can  be 

carried  down  through  the  column  so  that  no  wires  are 

exposed.  Wires  can  be  brought  to  the  motor  either 
from  above  or  through  the  floor  below,  and  in  either 
case  they  are  fully  protected.  Any  make  of  motor  may 
be  used  and  a  reasonable  variation  in  motor  speeds  is 
allowable. 

Valley  Flexible-Shaft  Grinder 
The  flexible-shaft  grinder  ami  buffer  .shown  in  the  rc- 

companying  illustration  has  recently  been  placed  on  the 
market  by  the  Valley  Electric  Co.,  3157  South  Kings- 

V.4.L,L.KY   FLEXIBLE  .SHAFT  GRINDER 

highway,  St.  Louis,  Mo.  A  1-hp.  ball-bearing  motor  is 
u.sed  to  drive  the  wheel.  It  is  mounted  in  trunnions  ir 
a  fork  that  is  carried  on  ball  bearings,  so  that  the  motoi 
can  be  freely  swiveled  in  any  direction.  The  flexiblt 
shaft  permits  of  moving  the  wheel  to  any  positior 
desired.  Due  to  the  universal  motion  of  the  motor 
the  shaft  is  made  rather  short,  and  is  thus  able  tc 

operate  most  of  the  time  with  but  slight  bending.  Con- 
sequently, wear  in  the  shaft  is  reduced,  giving  longei 

life  to  the  outfit.  Different  types  of  abrasive  wheels 
may  be  employed.  It  is  not  necessary  to  change  th( 
position  of  the  piece  to  grind  it. 

The  device  is  furnished  with  a  flexible  electrical  core 
and  attachment  plug,  and  may  be  run  from  the  ordinarj 
lighting  circuit.  It  is  made  in  both  1  and  1  hp.  sizes 
to  operate  on  either  110  or  220-volt  alternating  current 
of  60  cycles  and  one-  or  three-phase.  As  a  direct-cur 
rent  machine,  it  can  be  furnished  to  operate  on  110  oi 
220  volts.  The  bench  space  reijuired  is  14  in.  square 
Its  weight  varies  from  60  to  80  lb.,  depending  on  the 
power,  and  the  shipping  weight  from  80  to  100  pounds 

INDIVIDUAL  >IOTOU  DRIVE  FOR  UH.UND  ItAI'lUH 
ORLVDINO  MACHINE 

Tractor  Contest  in  Brazil 
The  second  annual  tractor  demonstration  and  conies 

was  held  at  Santa  Cruz  under  the  auspices  of  the  Brazil 
ian  Ministry  of  Agriculture  on  Oct.  3  to  7,  inclusive.  A 
report  submitted  by  assistant  trade  commissioner  W.  E 
Embry  states  that  of  the  .seven  tractors  entered,  fiv( 
were  of  American  manufacture,  and  the  three  firs 
places  were  taken  by  American  machines.  The  othe; 
two  tractors  were  of  German  make — one  a  W.  D.  Largi 
and  the  other  a  W.  D.  Tank.  One  small  French  tracto: 
was  on  the  grounds  but  failed  to  take  part  in  any  demon 
stration. 

The  ground  on  which  the  trials  were  held  was  selectei 
by  lot.  Work  was  carried  on  under  difficult  conditions 
as  the  lots  were  covered  with  matted  crawling  vegela 
tion  of  various  descriptions  which  was  very  difficult  ti 
cultivate  by  any  method.  In  spite  of  this  handicap,  th 
American  tractors  without  exception  did  excellent  worl 

and  won  the  undivided  approval  of  the  various  judges 

The  German  tractor,  W.  D.  Large,  although  a  large 

powerful  machine  of  approximately  80  horsepowei 
failed  to  show  up  to  advantage. 
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Business  Paper  Editors  Meet 
the  Secretary  of  Commerce 
The  National  Conference  of  Business 

Paper  Editors  met  in  Washington  on 
Monday,  Jan.  23,  for  the  usual  monthly 
dinner  conference  with  Secretary 
Hoover.  After  luncheon  the  editors 
were  addressed  by  George  Otis  Smith, 
director  of  the  United  States  Geolojgical 
Survey,  on  the  work  of  the  Department 
of  the  Interior.  At  3:15  p.m.  they 
adjourned  to  the  council  room  of  the 
Chamber  of  Commerce  of  the  United 
States  and  discussed  the  national  prob- 

lems of  railroads,  tariff,  soldier  bonus 
and  the  "hardwood"  decision  with 
President  Defrees,  Vice-president  Good- 

win and  the  staff  of  the  chamber. 
At  dinner  Mr.  Hoover  discussed  the 

various  economic  problems  facing  the 
country  and  answered  numerous  ques- 

tions fired  at  him  by  the  editors. 

Iron  Production  in  South 
Shows  Improvement 

Official  figures  on  iron  ore  produc- 
tion in  Alabama  during  1921,  accord- 

ing to  advices  received  by  headquarters 
of  the  Southern  Metal  Trades  Asso- 

ciation in  Atlanta,  show  total  produc- 
tion during  the  year  of  less  than 

one-half  the  1920  record.  The  state 
produced  in  1921  2,927,(}1(}  tons,  as 
compared  with  5,891,011  tons  in  1920. 
Average  value  in  1920  was  $2.88  per 
ton,  and  in  1921  was  $2.15  per  ton. 
While  Alabama  is  by  far  the  largest 
iron  ore  producing  state  in  the  South, 
other  states  also  produce  to  some  extent. 

The  association  also  has  been  ad- 
vised of  official  pig  iron  production  in 

Alabama  in  1921,  the  total  being  1,190,- 
888  tons,  as  compared  with  2,392,000 
tons  in  1920.  The  slump  in  pig  iron 
production  continued  from  January  to 
July,  a  steady  decline  being  shown  each 
month.  At  that  time  production  began 
to  climb  and  in  December  had  reached 
117,886  tons,  which  is  the  official  figure 
for  the  last  month  of  the  year.  July 
production,  the  lowest  monthly  record 
of  several  years,  was  66,573  tons,  the 
recovery  since  then  as  compared  to  the 
low  point  being  about  75  per  cent. 
There  were  five  furnaces  in  blast  in 
July,  1921,  and  13  in  blast  Jan.  1,  1922. 
The  outlook  portends  close  to  a  normal 
year  in  pig  iron  production  during  1922. 

In  other  states  of  the  Southeast  pig 
iron  production  during  1921  was  almost 
negligible  for  the  industry  did  not  ex- 

perience the  rapid  recovery  the  last 
four  or  five  months  of  the  year,  as  did 
the  Alabama  district.  The  outlook  for 
1922.  however,  is  fair. 

Safety  Council  Census 
The  National  Safety  Council  is  now 

taking  a  census  which  when  completed- 
will  reveal  how  many  safety  workers 
there  are  in  the  machinery  industry 
and  where  they  are  located.  This 
census  will  include  all  persons  engaged 
in  safety  and  industrial  health  activi- 

ties in  all  industries,  and  those  who 
are  doing  public  safety  work  as  well. 
The  results  of  the  census  will  show 
how  the  machinery  industry  compares 
with  the  other  industries  in  respect  to 
the  number  of  persons  it  has  engaged 
in  safety  and  health  work. 

The  census  includes  not  only  mem- 
bers and  employees  of  members  of  the 

National  Safety  Council,  but  all  persons 
engaged  in  safety  and  industrial  health 
activities,  regai'dless  of  whether  they 
are  connected  with  the  council  in  any 
way  or  not. 
Every  reader  who  is  professionally 

engaged  in  industrial  or  public  acci- 
dent prevention  or  industrial  health 

work,  whether  he  is  devoting  all  or 
only  part  of  his  time  to  accident  pre- 

vention, is  urged  to  assist  in  the  taking 
of  this  census  by  sending  to  the  Na- 

tional Safety  Council,  168  North  Michi- 
gan Ave.,  Chicago,  his  name  and  the 

other  details  of  his  position. 
  *•   

Freight  Cars  Needed 
Improved  demand  for  railroad  equip- 

ment in  1922  is  confidently  expected  by 
W.  H.  Woodin,  president  of  the  Amer- 

ican Car  and  Foundry  Co.,  New  York. 
Mr.  Woodin's  survey  of  conditions  in- 

dicates that  approximately  half  of  the 
freight  cars  on  Amei'ican  railroads  need 
repairs.  New  freight  cars  ordered  during 
the  first  ten  months  of  1921  amounted 
to  only  13,227,  against  105,669  in  the 
whole  of  1920.  For  the  twenty-year 
period  ended  Dec.  31,  1920,  the  total  of 
new  freight  cars  ordered  amounted  to 
3,204,258,  the  yearly  average  being 
160,000. 

Strike  Losses  for  1920 
A  report  recently  issued  by  the 

Government  reveals  the  astounding  fact 
that  strikes  and  labor  walk-outs  during 
the  year  1920  cost  the  workers  who 
participated  in  them  the  sum  of 
$4,000,000,000.  This  amount  would  run 
the  Federal  Government  for  a  year. 

This  stupendous  amount  represents 
a  total  loss  of  cold  cash  through  idle- 

ness, an  amount  which  might  have  been 
earned,  spent  on  families  and  homes 
and  put  into  circulation. 

It  brings  us  to  a  very  pointed  ques- 
tion— "Does  it  nay?" 

Aerial  Transportation 
Company  Organized 

According  to  a  recent  issue  of  the 
Dayton  Journal  a  company  of  Dayton, 

Ohio,  men  are  planning  the  inaugura- 
tion of  an  airplane  passenger  service 

between  Dayton,  Cincinnati  and  Detroit, 
using  four  metal  ships.  W.  A.  Johnson, 
head  of  this  company  (the  Johnson  Air- 

plane and  Supply  Co.)  is  credited  as 
saying  that  capital  for  the  company 
will  amount  to  approximately  $250,000. 
Each  ship  will  carry  five  or  six  pas- 

sengers, and  the  rates  of  fare  will  be 
slightly  higher  than  the  current  rail- 

road fare.  Traveling  time  by  air  be- 
tween Detroit  and  Dayton  is  about  two 

hours,  while  it  takes  six  hours  to  make 
the  trip  by  rail.  Cincinnati  is  just  a 
short  jump  from  Dayton,  less  than  an 
hour  being  required  to  make  the  trip. 

As  soon  as  arrangements  have  been 
completed  the  company  will  begin  oper- 
ations. 

  *   

Ordnance  Dept.  Would 
Co-operate  with Industry 

The  Federated  American  Engineering 
Societies  has  referred  to  the  American 
Society  of  Mechanical  Engineers  a 
statement  from  the  Ordnance  Depart- 

ment of  the  Army  to  the  effect  that 
it  will  welcome  s.uggestions  as  to  closer 
co-operation  between  the  department 
and  manufacturers  of  mechanical  equip- 

ment. The  Ordnance  Department  is  de- 
termined to  do  everything  within  its 

power  to  make  its  designs  practical. 
The  Ordnance  Department  thoroughly 

recognizes  the  fact  that  in  a  great 
emergency,  such  as  the  last  war,  it  is 
practically  dependent  upon  the  industry 
of  the  country  to  procure  the  munitions 
which  it  is  required  by  law  1»  furnish 
the  Army.  To  this  end,  it  believed 
that  there  should  be  the  greatest  pos- 

sible co-operation  and  interchange  of 
views  at  all  times  between  the  depart- 

ment and  those  branches  of  industry 
which  would  be  called  upon  to  manufac- 

ture the  more  or  less  complicated  forms 
of  munitions.  The  department  there- 

fore, earnestly  desires  to  find  means  by 
which  its  designs  may  be  submitted  for 
criticism  and  suggestion  not  only  in 
regard  to  the  basic  principles  involved, 
but  as  regards  rapid  and  economical 
production  to  the  end  that  such  modi- 

fications may  be  incorporated  in  the 
drawings  to  do  away  with  as  much  of 
the  difficulty  of  production  as  can  be 
eliminated  without  impairing  the  neces- 

sary functioning  of  the  device. 
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As  «  delegate  to  the  National  A^i- 
cultural  Conference  I  spent  the  better 
part  of  last  week  in  Washintrton.  The 
experience  was  interesting,  for  although 
it  has  been  wittily  said  that  the  gather- 

ing did  not  include  many  farmers  from 
the  rural  districts,  the  leaders  of  the 
farmers'  orKanizations  were  there  in 
force  and  did  not  hesitate  to  express 
theniMlves. 

It  is,  ia  fact,  probable  that  the  "dirt" 
farmer,  to  ase  the  current  political 
sJanc  was  represented  more  effectively 
than  if  he  had  been  present  in  person, 
for  those  who  spoke  for  him  were 
used  to  speaking  and  thoroughlv  fa- 

miliar with  parliamentary  law  and  pro- cedure. 
In  his  opening  address  President 

Harding  showed  a  sympathetic  appre- 
ciation of  the  farmer's  predicament  and 

needs,  but  when  he  departed  from  the 
printed  copy  of  his  speech  to  take  an 
extemporaneous  flin^  at  the  agricultu- 

ral "bloc"  it  was  instantly  apparent 
that  many  if  not  a  majority  of  his 

audience  were  supporters  of  the  "bloc" 
of  whose  activities  he  disapproved. 

On  the  same  afternoon  William  Jen- 
nings Bryan,  who  was  in  the  audience 

but  not  among  the  speakers  on  the 
program,  was  called  to  the  platform  and 
heartily  applauded  for  a  speech  in 
which  ne  commended  the  Agricultural 
"bloc."  It  was,  he  said,  only  different 
from  the  ever  present  Wall  Street 
"bloc"  and  the  business  "bloc"  in  that 
It  worked  openly  and  not  in  secret.  He 
told  his  hearers  that  they  had  Congress 
"scared"  and  that  they  could  get  what 
they  were  entitled  to  if  they  insisted 
upon  it.  By  Thursday  afternoon  the 
feeling  had  risen  so  high  that  the  "in- 

surgents" were  able  to  pass  a  resolu- 
tion commending  the  President  and  the 

Secretary  of  Agriculture  for  calling  the 
conference,  but  also  commending  and 
approving  "the  action  of  those  members 
of  the  House  and  Senate  comprising 
the  Agricultural  bloc  who,  regardless 
of  party,  so  early  saw  t>ie  emergency 
and  have  so  consistently  supported  a 
constructive  program  for  the  improve- 

ment of  apiculture  and  the  betterment 
of  rural  life." Concurrently  there  was  to  be  heard 

much  talk  of  a  farmers'  party  with 
Senator  Kcnvon,  of  Iowa,  as  its  presi- 

dential candidate.  In  considering  the 
suggestion  allowance  should  be  made 
for  the  heated  imagination  of  excited 
men.  although  analogous  conditions 
have  often  brought  new  parties  into 
being. 
The  story  is  included  because  the 

political  developments  of  the  near  fu- ture seem  likely  to  have  a  profound 
effect  upon  business.  In  the  last  analy- 

sis nearly  every  one  of  the  innumerable 
proposals  made  for  the  betterment  of 
the  farmer's  condition  contemplate  the 
use  of  government  credit  or  money. 
They  range  from  a  demand  that  U.  S. 
'Treasniy  notes  or  greenbacks  shall  be 
iasDed  against  farmers'  obligations  or 
■(ricaltiual  products,  to  a  scheme  which 
calls  tar  a  practically  unlimited  bond 

issue  for  the  purchase  of  everything 
produced  on  the  farm  at  not  less  than 
cost  Some  of  them  are  practicable; 
others  are  chimerical.  In  the  former 
class  may  be  included  a  plea  for  the 
continuance  of  the  War  Finance  Cor- 

poration, or  its  equivalent,  and  a  plan 
for  supplying  crop  insurance  to  those 
who  are  willing  to  pay  for  it. 

But  even  the  most  meritorious  call 
for  the  use  of  huge  sums  of  money  that 
can  only  be  got  by  borrowing.  The 
same  statement  is  true  of  the  bonus  bill 
which  Congress  seems  determined  to 

pass  in  spite  of  Mr.  Mellon's  warning. 
Mr.  Bryan  is  right  in  saying  that  Con- 

gress is  scared  and  it  is  not  to  be  ex- 
pected that  it  will  refuse  to  deal  as 

liberally  with  the  farmers  as  with  the 
soldiers. 

Those  who  would  be  wise  will  there- 
fore prepare  themselves  for  a  flood  of 

new  government  bonds  and  an  increase 
in  taxation  in  the  near  future.  The 
first  effect  will  be  an  advance  in  inter- 

est rates  in  anticipation  of  which  the 
outstanding  Liberty  issues  have  declined 
slightly  during  the  week.  Other  bonds 
are  also  somewhat  lower. 

But  the  statement  of  the  Federal  Re- 
serve Banks  shows  a  reserve  ratio  of 

77.2  per  cent  as  compared  with  76  per 
cent  a  week  ago  and  a  gain  of  nearly 
$6,000,000  in  the  gold  on  hand.  With 
such  reserves  it  is  unlikely  that  gov- 

ernment borrowing  will  tighten  the 
money  market  mucn  for  the  funds  bor- 

rowed will  be  kept  with  the  banks  until 
they  are  disbursed  and  spent,  when  the 
secondary  effect  will  be  felt.  It  will  be 
credit  expansion,  inflation  and  higher 
prices  in  the  order  named,  just  as  they 
came  during  the  war  when  the  govern- 

ment was  borrowing  and  spending  so 
largely.  There  is  no  economic  sequence 
that  can  be  more  certainly  predicted. 
After  it  may  come  the  deluge  but  with 
that  we  need  not  concern  ourselves  at 
once,  though  the  farsighted  man  will  do 
well  to  secure  a  reservation  in  the  near- 

est ark  when  the  flood  commences  to 
rise. 

The  commercial  developments  of  the 
week  are  not  significant.  Cotton  has 
shown  a  declining  tendency  which  is 
variously  explained.  Fundamentally  it 
seems  to  be  due  to  a  feeling  that  an 
increased  rather  than  a  decreased  acre- 

age will  be  planted  this  year.  It  is  too 
early  for  definite  information  on  the 
subject.  The  demand  for  cotton  goods 
is  somewhat  slacker. 

The  action  of  the  American  Woolen 
Co.  in  putting  lower  prices  on  many 
heavy  weight  lines  at  their  opening  last 
Mooday  is  significant  in  view  of  the 
steady  climb  in  the  price  of  raw  wool, and  President  Wood  s  declaration  that 
there  will  be  no  more  wage  reductions. 
By  some  it  is  regarded  as  evidence  that  a 
shrewd  and  farsighted  manufacturer 
does  not  believe  that  the  public  is  yet 
willing  to  pay  higher  prices  for  finished 

products. It  seems  questionable  whether  under 
the  circumstances  raw  wool  can  hold 
Its  advance,  much  of  which  may  be  due 

to  speculation  engendered  by  the  tariff 
talk.  Dealers  were  delighted  with  the 

woolen  company's  prices,  and  sales,  es- 
pecially of  women's  wear,  were  so  heavy 

that  last  year's  record,  when  all  offer- 
ings were  sold  in  a  week,  may  be  sur- 

passed. Silk  and  rubber,  which  were 
advancing  until  recently,  have  both  de- 

clined sharply.  Rubber  has  dropped 
nearly  Ave  cents  a  pound  in  Loncion. 
The  financial  embarrassment  of  some 
large  dealers  is  said  to  be  the  cause  of 
the  decline  but  the  fact  is  that  all  the 
eiforts_  made  to  control  the  price  of  an 
excessive  supply  seem  to  have  failed. 

Raw  sugar  has  advanced  to  2^-11  cost 
and  freight,  ex-duty.  Futures  sympa- 

thized, but  have  reacted  slightly.  Gran- 
ulated is  up  to  5.10,  with  the  refiners 

apparently  oversold.  Sugar  is  still 
cheap.  The  American  consumption  in 
1921  was  90  lb.  per  capita,  an  increase 
of  nearly  3  lb.  over  1920  and  of  16  IK 
over  1918.  On  the  Stock  Exchange 
sugar  shares  have  been  active  and 
strong,  especially  those  of  the  producing 
companies.  Coffee  has  been  dull  but 
steady.  The  Brazilian  government  is 

not  apparently  disposed  to  be  aggres- sive in  asserting  its  admitted  control 
of  the  market. 

Copper  is  slightly  lower  and  the  steel 
industry  is  still  hopefully  waiting  for 
the  long  promised  activity.  The  rail- 

roads are,  however,  buying  a  little  more 
freely  and  their  traffic  is  improving  for 
car  loadings  have  increased  each  week 
since  New  Year's.  Incidentally,  the 
Agricultural  Conference  was  unanimous 
in  demanding  lower  freight  rates.  Pe- 

troleum is  unsettled  and  lower  prices 
in  the  mid-continent  field  seems  prob- 

able. Hoover  says  a  coal  miner's  strike 
April  1  appears  to  be  inevitable.  He advices  consumers  to  secure  their  re- 

quirements in  advance,  but  it  is  well  to 
remember  that  inevitable  strikes  are 
often  averted. 

The  stock  market  is  dull  and  some- 
what reactionary,  but  not  in  any  sense 

weak.  The  steel  merger  so  much  talked 
of  appears  to  have  stixick  a  snag.  In 
Europe  much  is  hoped  of  the  conference 
to  be  held  in  March  at  Genoa  and  people 
are  waiting  until  it  convenes.  After 
it  adjourns  they  will  probably  be  waltz- ing for  something  else. 

All  over  the  world  there  is  a  dispo- 
position  to  rely  on  conferences  and legislation  and  bond  issues  to  remedy 
conditions  that  would  probably  yield  to 
hard  work  inspired  by  faith  in  the  be- 

lief that  the  Lord  helps  him  who  helps 
himself.  This  faith  is  the  supreme  need 
of  the  present  hour. 

  » 

Metric  Referendum 
Whether  or  not  the  Chamber  of  Com- 

merce of  the  United  States  will  conduct 
a  metric  system  referendum  will  be 
determined  at  the  meeting  of  the 
national  council  of  the  Chamber  which 
will  be  held  in  Washington,  PV'b.  8  and 
9.  The  council  is  made  up  of  one 
representative  each  from  1,400  business 
organizations. 
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A  Business  Man's  Impressions  of  Germany 
Absolute  Demoralization  of  People — Growing  Hatred  of  Foreigners — 

Scheme  To  Get  Out  of  Indemnity — Government  Not  Popular 

When  I  was- in- Munich  during  April, 
May  and  June  ot  id^  year,  the  mark 
stood  between  55  and,65  to  the  dollar 
and  things  were  moving  along  fine.  The 
people  were  courteous  and  obliging,  and 
as  everyone  was  working  and  showed 
plainly  that  they  wanted  to  work,  I 
concluded  that  Germany  would  very 
soon  drag  herself  through  the  mire  and 
once  again  assume  her  old  position  in 
world  affairs.  From  that  time  on  busi- 

ness continued  to  improve  until  there 
was  not  one  single  man  out  of  work 
and  orders  were  piled  so  high  in  advance 
that  there  was  no  hope  of  ever  catch- 

ing up  with   the   demand. 
The  mark  continued  to  fall  slowly  on 

the  exchange  until  it  stood  around  140 
to  the  dollar  on  Oct.  15.  About  this 
time  I  left  for  Paris,  but  on  the  day 
we  crossed  the  frontier  the  mark  took 
one  mad  drop  of  45  to  195  points  and 
when  we  arrived  in  Niirnberg,  every 
German's  face  was  white  and  the  people 
seemed  almost  paralyzed.  All  the 
papers  issued  special  bulletins  on  the 
"Catastrophe  of  the  Mark." 

The  hotel  at  Niirnberg  which  Just 
three  days  previously  had  urged  me  to 
come  and  offered  the  same  old  rooms 
at  120  marks  per  day,  at  once  repudi- 

ated this  agreement  and  demanded  300 
marks.  The  proprietor  finally  com- 

promised on  220  marks  per  day,  saying 
that  he  would  be  compelled  to  advance 
the  rate  to  500  the  following  week. 
At  once  the  German  government 

threw  overboard  all  its  foreign  bills  of 
exchange  and  rallied  the  mark  back  to 
150.  Then  it  began  to  slide  again  and 
finally  hit  310,  came  back  to  240,  and 
closed  on  Nov.  22  at  280. 

The  Buying  Graze 

As  a  result  of  this  great  depreciation 
in  the  mark,  a  very  curious  condition 
prevailed.  To  begin  with,  the  rise  in 
prices  has  not  kept  pace  with  the  fall 
of  the  mark,  so  that  although  almost 
everything  has  doubled  in  price  within 
the  last  five  weeks,  living  is  even 
cheaper  now  than  last  summer  for 
people  with  currency  that  has  a  good 
exchange  value.  Last  summer  it  cost 
me  an  average  of  f  4  a  day  to  live  here 
with  the  mark  at  60;  it  now  costs  me 
only  about  $3  per  day  at  present  rates, 
regardless  of  the  fact  that  I  am  pay- 

ing double  the  number  of  marks  for 
everything.  A  most  curious  result  of 
this  drop  in  the  value  of  the  mark  is  the 
apparent  panic  of  the  German  populace. 
The  pe()i)le  are  rushing  to  buy  any  old 
thing  they  happen  to  see,  simply  to  get 
rid  of  their  paper  marks  and  to  get 
something  which  might  be  of  some  real 
value.  The  shops  are  stampeded.  Lines 
have  formed  on  the  sidewalks  and  in 
front  of  places  that  sell  woolens  and 
shoes,  sugar  and  foodstuffs,  and  it  has 
been  necessary  for  the  police  to  regulate 
the  crowd. 

The  shopkeepers  have  taken  advan- 
tage of  this  rush  to  raise  prices  hour 

by  hour,  so  that  the  panic  increases. 
The  newspapers  continue  to  fan  the 
flame  so  that  it  is  hard  to  say  just 
what   will    really   happen.      The    shop- 

By  an  AMERICAN  CORRESPONDENT 

keepers  in  order  to  blind  the  people  to 
the  fact  that  they  are  really  holding 
back  goods  for  higher  prices,  are  say- 

ing that  the  foreigners  have  been  at- 
tracted to  the  country  by  the  low  mark, 

and  are  swarming  into  Germany  and 
buying  up  all  the  available  goods  and 
food  supplies.  The  result  is  that  a 
movement  is  under  way  to  prevent  for- 

eigners from  buying  at  all,  or  only 
upon  the  payment  of  a  price  anywhere 
from  30  to  100  per  cent  advance  over 
the  regular  market  price.  Where  we 
were  once  received  with  open  arms  and 
a  smile,  we  are  now  either  ignored 
altogether,  refused,  insulted,  and  in 
some  cases  actually  thrown  out  of  the 
shops.  I  am  told  by  one  of  my  busi- 

ness acquaintances  here  that  he  has 
been  compelled  to  adopt  this  rule  be- 

cause his  employees  demand  it.  The 
Germans  themselves  are  literally  buy- 

ing their  heads  off. 

A  Morale  Collapse 

Whereas  universal  courtesy  toward 
foreigners,  and  particularly  toward 
Americans,  was  evident  last  summer, 
today  there  seems  to  be  nothing  but 
antagonism,  discourtesy,  rudeness,  open 
resentment  and  threat.  Walking  on  the 
streets  you  will  notice  people,  hearing 
that  you  speak  in  a  foreign  tongue,  turn 
and  call  after  you;  some  even  shake 
their  fists  and  threaten.  They  will  tell 
you  that  as  long  as  you  are  in  Germany, 
you  must  speak  German.  Hotels  will 
charge  you  double  rates,  will  make  writ- 

ten agreements  with  you  and  agree  to 
reserve  rooms  for  you,  and  then  when 
you  arrive  they  will  shunt  you  to  some 
inferior  room  and  will  repudiate  their 
written  agreement,  refusing  to  give  any 
decent  reason  but  simply  saying  that 
they  will  not  acknowledge  any  respon- sibility. 

Manufacturers  and  tradesmen  who 
have  made  written  agreements,  either 
repudiate  them  altogether  or  endeavor 
to  hold  you  up  for  higher  prices,  say- 

ing that  they  cannot  be  held  for  any 
contracts  they  have  made. 

It  is  very  apparent  to  me  and  to  all 
other  students  of  these  situations,. that 
the  German  people  have  suffered  a  men- 

tal collapse,  and  I  now  have  serious 
doubts  as  to  their  ability  to  come  back 
as  I  thought  they  would  a  year  ago. 
I  am  inclined  to  believe  that  the  drop 

in  the  mark  is  due  somewhat  to  "politi- 
cal manipulation"  and  that  after  the 

storm  has  cleared,  it  will  come  back 
again  to  where  it  was  in  June  of  last 
year,  although  there  are  some  very  in- 

fluential persons  here  who  believe  that 
it  will  sell  as  low  as  500  to  600  within 
a  month  or  so.  There  are  some  who 
think  that  this  prediction  comes  from 
governmental  sources. 

One  thing  is  positive  and  that  is  that 
Germany  is  doing  everything  within 
her  power  to  get  out  of  the  French  in- 

demnity payment,  and  I  believe  she  is 
willing  to  go  bankrupt  in  order  to  bring 
this  about.  A  very  significant  remark 
was  dropped  to  me  by  one  of  the  great German  officials.  When  I  mentioned 
the    system    of    permitting    individual 

tradesmen  to  raise  prices,  and  said  that 
the  German  government  could  remedy 
the  situation  by  imposing  a  tax  on 
goods  taken  out  of  the  country  by  for- 

eigners, this  tax  to  go  into  a  general 
fund  of  the  country,  he  replied  with  a 
significant  wink,  "And  to  France." 
Now  I  am  convinced  that  this  is  ex- 

actly the  situation;  that  if  the  govern- 
ment did  raise  such  a  fund  by  taxation, 

it  would  have  to  go  for  repatriation, 
and  the  Germans  would  lose  the  total 
amount.  The  government  pretends  not 
to  know  anything  about  the  individual 
merchant  and  his  price  raising  schemes. 
The  Germans  themselves  say  that 

their  government  is  no  good.  They  ask 
you  how  a  government  made  up  of  har- 

ness-makers, cobblers  and  others  of  the 
like,  can  be  good;  and  they  still  believe 
that  the  worst  king  or  military  ruler 
had  a  better  system  than  the  present 

government. 
Another  Revolution  Imminent 

It  is  freely  predicted  over  here  that 
revolution  will  occur  again  in  Germany 
within  six  months,  but  although  there 
is  a  great  under-current  of  rumor,  there 
has  been  no  outside  overt  act  so  far. 
The  collapse  is  bound  to  come  and  when 
it  does  no  one  knows  just  what  will 
happen. 

Never  in  all  my  life,  anywhere  on 
earth,  have  I  seen  the  spending  of 
money,  eating,  drinking  and  general 
jojrfulness  that  I  can  witness  any  after- 

noon in  the  "tea  room"  of  my  hotel. 
You  see  frowsy-headed  women  of  the 
most  vulgar  appearance  occupying  the 
most  expensive  seats  at  the  opera,  in 
the  restaurants,  and  buying  the  best  of 
clothes  in  the  shops. 

The  Germans  today  believe  that  it 
would  be  a  crying  shame  to  permit  an 
American  to  buy  the  product  of  their 
brains  for  so  little  as  the  German  mark 
value  means  when  measured  in  Ameri- 

can money.  They  believe  that  Wilson 
betrayed  them  and  made  Germany  poor, 
and  they  intend  to  take  it  out  of  every 
individual  American  who  passes  their 
way. 

The  system  of  taxation  is  changed  to 
suit  the  occasion.  The  police  have  pos- 

itively refused  to  give  me  any  informa- 
tion concerning  their  actual  schedule  of 

charges,  saying  it  is  their  affair  and 
none  of  my  business.  Upon  the  advice 
of  the  German  ambassador  in  Berlin, 
I  had  the  city  of  Niirnberg  issue  me  a 
permit  to  visit  Munich  and  paid  for  this 
paper  which  contained  the  state  seal. 
When  I  arrived  in  that  city,  the  police 
repudiated  the  permit,  saying  that 
Niirnberg  had  no  right  at  all  to  issue 
it,  as  Munich  being  the  capital  did  as 
she  liked  and  no  other  place  had  a 
similar  right.  It  cost  me  150  mark:-  to 
remain  a  few  days  and  upon  the  pay- 

ment of  an  additional  150  marks  I  was 
allowed  to  stay  a  month;  this  price  was 
later  raised  to  740  marks  and  finally 
compromised  for  500  marks.  Later 
they  refused  to  extend  my  permit  at 
all,  telling  me  there  were  too  many  for- 

eigners in  the  city  and  that  I  had 

better  "beat  it." 
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The  Trend  of  Business 

Improvement — Plants 
Resuming 

The  E.  G.  Bu<W  Manufacturing  Co., 
S6tk  St  and  Hunting  Park  Ave.,  Phila- 
^Ipbia.  Pa.,  manufacturer  of  steel 
automobile  bodies,  added  about  500  men 
to  its  working  force  last  month.  The 
pUat  is  now  operating  at  about  80  per 
ccfBt  td  normal,  with  a  number  of  de- 
•artBCBts  working  on  full  time  and  a 
few  on  an  overtime  schedule. 

The  Laconia  Car  Co..  Boston,  Mass., 
with  ptant  at  Laconia,  N.  H.,  is  ar- 
imngint;  for  increased  production  from 
SS  to  40  complete  freight  cars  in  the 

repair  departments  at  the  works. 
Fnaent  contracts  on  hand  cover  1,000 
cars  for  the  Boston  A  Maine  Railroad, 
and  500  cars  for  the  Maine  Central 
Railroad,  and  insure  continuous  opera- 

tion well  into  next  November. 
The  Fisher  Body  Co.,  Cleveland,  Ohio, 

■uiafactarer  of  automobile  bodies,  is 
Morating  its  local  plant  on  a  day  and 

Blfht  schedule,  with  three  8-hour  work- 
ing shifts.  About  2,000  employees  have 

Teeently  been  added  to  the  force. 
The  New  York,  New  Haven  A  Hart- 

ford Railroad  Co.  has  resumed  opera- 
tions at  its  locomotive  repair  shops  at 

New  Haven,  Conn.,  following  a  shut 
down  since  Dec.  24.  The  works  will 
rive  employment  to  about  2,000  men. 

The  Art  MeUl  Works,  Newark,  N.  J., 
b*s  adopted  a  full  time  production 
schedule  at  its  plant. 

The  John  A.  Roebling's  Sons  Co., 
Trenton,  N.  J.,  manufacturer  of  wires, 
cables,  etc.,  is  arranKing  for  immediate 
operations  in  a  new  building  now  being 
completed  at  the  plant. 
The  Rodney  Hunt  Machine  Co., 

Orange,  Mass.,  is  increasing  the  work- 
ing hours  in  a  number  of  departments 

at  its  plant. 
The  Chicago,  Rock  Island  &  Pacific 

Rjulroad  Co.,  Chicago,  111.,  is  increas- 
ing the  working  force  at  its  shops  at 

Chickasha,  Okla.  The  plant  is  now 

operating  under  a  5-day  week  schedule. 
The  Loch  A  Battista  Manufacturing 

Co.,  Bervkick,  Pa.,  manufacturer  of 
patented  flush  tanks,  etc.,  is  arranging 
for  immediate  increase  in  manufacture 
with  a  schedule  of  about  1,500  tanks  a 
month.  Additions  will  be  made  to  the 
working  force,  and  three  shifts  operated. 

Tbe  American  Steel  and  Wire  Co., 
Worcester,  Mass.,  is  operating  the  cable 

department  at  its  South  Works  at  full 

capacity  with  day  and  night  shifts. 
Other  branches  of  the  plant  are  work- 

ing on  a  lO-hour  day  basis,  including 
Saturday  mornings.  The  plant  is  now 

giving  employment  to  about  5,000  work- ers. An  increa.sc  of  from  15  to  20  per 
cent  in  manufacture  as  compared  with 

1921  operations  has  been  arranged. 
The  Bessemer  Motor  Truck  Co., 

Grove  City.  Pa.,  is  arranging  for  the 
immediate  removal  of  iu  works  to  ita 

new  plant,  recently  completed,  at 
Holmesbnrg.  near  Philadelphia,  where 

an  increased  working  force  will  be  em- 
ployed for  the  manufacture  of  motor 

tnKks,  parts,  etc.  The  new  plant  will 
hare  a  rated  capacity  of  close  to  3,000 
complete  trucks  a  year. 
The  Lapointe  Machine  Tool  Co, 

Hudson,  Mass.,  is  increasing  the  work- 
ing force  at  its  plant. 

The  Reeves  Manufacturing  Co^ 
Dover,  Ohio,  manufacturer  of  iron  and 
steel  products,  has  resumed  operations 
in   •   munber   of  departments    at    its 

plant,  which  have  been  idle  for  several 
weeks  past. 

The  American  Car  and  Foundry  Co., 
165  Broadway,  New  York,  N.  Y.,  has 
taken  oiders  for  600  sltel  hopper  cars 
and  500  box  cars  from  the  Luckawanna 
Railroad;  also  for  1,000  freight  cai-S from  the  Union  Pacific  Railroad;  and 
500  fri'iKht  cars  from  the  Illinois  Cen- 

tral Railroad.  The  work  will  be  dis- 
tributed among  the  different  plants  of 

the  company.  The  company  is  operat- 
ing at  close  to  normal  at  its  Pennsyl- 

vania works.  It  is  said  that  recent 
orders  will  increase  the  working  forces 

by  about  1,000  men. 

U.  S.  Chamber  Votes  on 
Tari£f  Principles 

The  results  of  Reft-iendum  No.  37, 
conducted  by  the  Chamber  of  Commerce 
of  the  U.  §.,  to  get  the  consensus  of 
opinion  of  its  members,  have  just  been 
announced.  The  referendum  covered  a 
variety  of  tariff  principles  and  was  the 
means  of  bringing  out  some  valuable 
information  on  how  the  manufacturers 
and  the  general  business  world  stood. 

The  principles  voted  on  were  as  fol- lows: 

(1)  The  committee  recommends  legis- 
lation permitting,  in  the  event  of 

changes  of  economic  factors,  adjust- 
ment of  tariff  rates  by  administrative 

authorities  within  limits  prescribed  by 

Congress  for  the  purpose  of  maintain- 
ing a  consistent  tariff  policy.  In  favor, 

1,588;  opposed,  384.  Chamber  com- mitted. 

(2)  The  committee  recommends  crea- 
tion of  a  Tariff  Adjustment  Board  to  ad- 

minister adjustable  rates.  In  favor, 

1379i;  opposed,  4814-  Chamber  com- mitted. 

(3)  The  committee  recommends  that 
there  should  be  reasonable  protection 
for  Ameiican  industries  subject  to  de- 

structive competition  from  abroad  and 
of  benefit  to  any  considerable  section  of 
the  country.  In  favor,  1,840 J;  opposed, 
27i.     Chamber  committed. 

(4)  The  committee  recommends  that 
the  anti-dumping  legislation  of  May, 
1921,  should  be  maintained  in  principle. 
In  favor,  l,846i;  opposed,  37i.  Cham- ber committed. 

(5)  The  committee  recommends  that 

the  principle  of  maintenance  and  en- 
couragement of  our  export  trade  should 

be  observed  in  tariff  legislation  so  far 
as  consistent  with  reasonable  protec- 

tion for  American  industries  of  benefit 

to  any  considerable  section  of  the  coun- 
try and  subject  to  destructive  competi- tion from  abroad.  In  favor,  1,7934; 

opposed,  594.     Chamber  committed. 
(6)  TTie  committee  recommends  that 

tariff  legislation  should  be  framed  and 
administered  with  a  view  to  meeting 
discriminations,  direct  or  indirect,  by 
other  countries  against  American  trade. 
In  favor,  1,868;  opposed,  26.  Chamber 
committed. 

(7)  The  committee  recommends  that 
the  present  system  of  valuation  for  levy 
of  ad  valorem  duties  should  be  main- 

tained. (Votes  in  opposition  to  this  rec- 
ommendation will  be  interpreted  as  in 

favor  of  "American  valuation.")  In 
favor,  979;  opposed,  833.  Chamber  has no  attitiide. 

(8)  Do  you  favor  postponement  of 
general  tariff  revision  until  conditions 
in  international  trade  and  finance  are 

sufficiently  stabilized  to  form  a  basis 
for  legislation  possessing  permanent 
value?  In  favor,  734;  opposed,  1,110. 
Chamber  has  no  attitude. 

How  Some  of  the  Cincinnati 
Shops  Are  (ietting  Ready 

for  Business 
The  Cincinnati  Bickford  Tool 

Company 

The  Cincinnati  Bickford  Tool  Com- 
pany is  following  a  practice  of  weeding 

out  such  machines  as  arc  a  little  below 
standard,  cither  through  severe  service 
or  because  of  the  better  performance  of 
later  models.  It  is  constantly  experi- 

menting with  various  designs  so  as  to 
know  the  effect  of  the  changes  on  per- formance. 

The  economical  drilling  of  holes  is 
an  obsession  with  H.  M.  Norris  and  D. 
C.  Klausmeyer,  officials  of  the  company,  J 
who  have  devoted  many  years  to  a  study  f 
of  this  problem,  and  who  are  just  as 
enthusiastic  in  the  development  of  new 
things  as  they  were  in  the  many  years 
gone  by.  There  is  no  guessing  in  their 
work;  all  things  are  cold  facts  relating 
to  deflection,  torsion,  power,  speeds,  etc. 

The  G.  a.  Gray  Company 

The  G.  A.  Gray  Co.  in  addition  to 
bringing  out  its  new  planer,  recently 
described  in  these  pages,  is  getting 
ready  for  business  in  several  other 
ways.  It  is  replacing  all  of  the  larger 
planers  with  the  maximum  service  type. 
While  some  of  the  machines  thrown 
out  are  of  recent  installation,  it  is  felt 
that  the  greatly  increased  production 
possible  with  the  new  planers  more  than 
justifies  the  expense  of  the  change. 

The  Gray  Co.  is  also  keeping  alive  the 
insurance  policies  for  all  its  men  who, 
through  no  fault  of  their  own,  are  now 
out  of  employment.  This  is  one  of  the 
things  which  cannot  fail  to  help  in 
cementing  the  bond  of  good  feeling 
more  closely. 

.    The  King  Machine  Tool  Company 

One  of  the  notably  optimistic  concerns 
is  the  King  Machine  Tool  Company.  It 
enlarged  the  shop  last  year  to  about 
double  its  original  size,  and  while  the 
changes  are  not  entirely  completed  as 
yet,  they  are  assuming  shape  and  the 
new  shop  will  have  many  advantages. 
The  office  is  also  new  and  is  plain,  neat 
and  substantial  in  every  way. 

The  shop  is  running  about  half  force, 
which  is  a  large  percentjige  in  these 
times,  and  is  building  both  for  shipment 
and  for  stock.  The  railroads  are  buying 
a  few  boring  mills  and  some  of  the 
orders  have  found  their  way  into  the King  shop. 

All  new  machines  in  the  plant  are 

motor-driven,  but  it  has  not  seemed  ad- 
visable to  change  over  the  whole  equip- 
ment. Vice-president  E.  A.  Muller  has 

not  forgotten  his  steam-power  trans- 
mission experience  and  it  stood  him  in 

good  stead  in  rearranging  the  plant. 

The  power  plant  is  unusually  quiet  and 
efficient  with  its  Uniflow  steam  engines 
as  the  prime  movers. 

The  shop  layout  has  several  interest- 
ing features  all  of  which  make  for  sim- 

plicity, ease  of  handling  work  and  com- fort of  the  men.  The  lack  of  red  tape 
in  the  shop  routine  is  noticeable. 

«A.  S.  M.  E.  News" 
The  American  Society  of  Mechanical 

Engineers  has  begun  the  publication  of 
a  semi-monthly  bulletin  which  has  been 

called  the  "A.  S.  M.  E.  News."  It  wiM 

carry  information  regarding  the  activi- 
ties of  the  society,  its  local  sections  and 

professional   divisions. 
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Business  Conditions  in  England 
By  our  LONDON  CORRESPONDENT 
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People  in  control  of  trade  and  indus- 
try in  Great  Britain  remain  hopeful, 

realizing  that  no  marked  improvement 
can  be  expected  until  taxation  is  re- 

duced and  foreign  markets  are  restored. 
They  are  slowly  recognizing  that  poli- 

tics and  policies  have  an  important 
bearing  on  ordinary  business.  Despite 
the  depressed  conditions  everyone  at 
least  appears  to  be  cheerful;  but  the 
fatalism  from  which  in  the  past  this 
feeling  was  in  part  derived,  is  giving 
way  to  real  concern  for  the  future,  and 
engineering  traders  have  frankly  been 
looking  forward  to  Cannes  for  inter- 

national adjustments  and  agreements, 
without  which  Great  Britain  will  have 
ext.  erne  difficulty  in  maintaining  her 
position.  As  far  as  it  has  gone,  the 
Washington  conference  has  certainly 
been  ameliorative  in  effect;  the  only 
regret  is  that  agreements  of  a  wider 
scope  could  not  have  been  effected.  We 
have  been  hearing  from  France  of  in- 

ternational corporations  to  help  in 
restoration  and  reconstruction  .on  the 
European  continent.  The  capital  sug- 

gested, twenty  million  pounds,  is  itself 
a  criticism  of  the  scheme.  Too  much 
hope  has  not  been  based  on  these 
rumors,  for  it  is  apparent  that  no 
permanent  improvement  can  be  effected 
until  the  German  reparations  problem 
is  tackled  again,  and  solved  according 
to  a  workable  plan ;  and  further,  that 
a  much  wider  trading  system  must  be 
possible  in  connection  with  Russia. 
Germany  and  Russia  together  figured 
largely  in  the  overseas  trading  of  Great 
Britain  before  the  war.  Either  they 
must  come  back,  or  equivalent  markets 
must  be  found  elsewhere.  The  latest 
return  gives  1,885,300  per.sons  on  the 
live  registers  of  the  employment  ex- 

changes in  the  United  Kingdom,  the  in- 
crease marking  the  decline  of  the  sea- 

sonal Christmas  employment. 

Finances  Are  Steady 

Great  Britain's  financial  year  closes 
at  the  beginning  of  April  rather  than 
with  the  calendar  year,  but  the  figures 
of  revenue  and  exjsenditure  for  the  nine 
months  ending  with  December  form  a 
rough  indication  as  to  how  the  budget 
will  work  out.  For  these  nine  months 
of  1921,  taxation  brought  in  £676,831,- 
000,  a  decrease,  as  compared  with  the 
previous  year,  of  nearly  £212,000,000. 
On  the  other  hand,  the  total  expendi- 

ture was  nearly  £740,000,000,  or  about 
£100,000,000  less  than  the  figures  for 
the  corresponding  period  of  1920. 
There  has  been  a  definite  tendency  to 
conclude  that  the  figures  given  imply  a 
deficit  on  the  budget  when  finally  made 
up.  This,  while  not  impossible,  is  by 
no  means  certain,  for  it  has  been  shown 
that  about  three-fifths  of  the  revenue 
e.stimated  has  been  received,  and  this  is 
not  far  behind  the  usual  proportion, 
while  the  expenditure  is,  on  similar  rea- 

soning, actually  lower  than  usual.  The 
chief  difference,  as  compared  with  a 
year  ago,  is  in  the  reduced  excess 
profits  duty.  But  this  was  budgeted 
for  and  the  other  principal  item, 
namely,  miscellaneous  receipts,  is  also 
not  greatly  below  estimate. 

While  dealing  with  figures,  bankers' 
clearings,  though  not  altoj^ether  con- 

nected,  may   be  mentioned.     The   total 

amounts  to  £34,930,559,000,  or  about 
£4,000,000,000  less  than  1920. 

Much  is  being  made  of  the  govern- 
ment committee's  efforts  to  economize 

by  reducing  expenditures,  and  pressure 
is  being  exerted  in  order  that  the  in- 

terim report,  circulated  among  min- 
isters concerned  a  short  while  ago, 

shall  be  published.  At  present  the  air 
is  full  of  rumors.  One  specially  per- 

sistent is  to  the  effect  that  a  cut  of 
£20,000,000  is  to  be  made  in  the  ex- 

penditure on  education,  the  effect  of 
this  being  to  rouse  the  opposition  of  the 
primary  school  teaching  profession  and 
still  further  extend  the  movement  to 
make  people  of  this  class  privileged 

persons. 
Great  Britain's  liabilities  have  been 

discussed  by  the  Chancellor  of  the  Ex- 
chequer, who  has  mentioned  that  520 

million  pounds  yearly  is  required  to 
pay  for  pensions  and  national  debt  serv- 

ices. Very  little  in  the  way  of  reduc- 
tion of  debt  has  been  accomplished. 

Of  the  total  debt,  which  is  about  £7,- 
700,000,000,  more  than  £5,307,000,000 
is  funded,  £1,100,000,000  is  owed  to  the 
United  States  and  the  rest  is  in  the 
form  of  a  floating  debt.  During  the 
next  nine  years  in  one  way  or  another 
about  £1,674,000,000  will  fall  due  for 
re-payment;  it  is  felt  that  the  policy  of 
re-borrowing  cannot  be  safely  continued 
for  very  long. 

Government  Aiding  Exports 

The  government  export  credits 
scheme  has  lately  been  of  service  to  the 
engineering  industry,  one  of  the  leading 
electrical  engineering  companies  having 
received  help  in  the  equipment  of  works 
in  South  Africa,  which  could  not  under- 

take to  pay  for  some  twelve  months. 
The  section  concerned  with  the  Over- 

seas Trade  Department  dealt  with  the 
proposal,  and  in  a  fortnight  settled  the 
matter.  This  has  encouraged  other 
firms  to  make  application  and  more 
than  half  a  dozen  schemes  of  engi- 

neering interest  are  now  under  con- 
sideration, two  of  them  relating  to  con- 

structional steel  work  on  the  continent 
of  Europe  and  in  Canada.  Electrical 
people  have  been  among  the  best  em- 

ployed of  engineers  during  the  slump, 
but  of  late  a  decline  has  been  experi- 

enced. Part  of  this,  however,  is  thought 
to  be  due  to  the  fact  that  the  commis- 

sioners who  are  considering  the  elec- 
trical supply  of  the  country  have  not 

yet  finished  their  work,  which  is  ex- 
pected to  exercise  a  marked  effect  on 

the  manufacturing  industry. 
The  rates  charged  for  the  transport 

of  materials  on  the  railways  have  long 
been  held  to  constitute  a  handicap  to 
trade  improvement;  in  particular,  the 
Federation  of  British  Industries  has 
exeited  itself,  and  lately  some  reduc- 

tions have  been  effected  in  charges  for 
iron  ore,  limestone,  etc.,  fuels,  including 
coal  and  coke,  etc.  But  the  lowering  of 
rates  is  not  thought  to  be  sufficient  to 
stimulate  trade  in  the  industries  con- 

cerned. In  any  case  it  has  been  urged 
that  reductions  should  be  general  and 
not  confined  to  the  materials  indicated. 
It  is  probable  that  before  long  every 
industry  will  make  a  demand  on  the 
railway  rates  tribunal  for  a  definite 
proportionate  reduction. 

The  machine  tool  industry  was  en- 
livened somewhat  during  the  past 

month  by  the  receipt  of  a  few  orders, 
though  their  effect  in  the  shops  can 
only  be  described  as  negligible.  A  trade 
revival  is  not  expected  in  this  direction 
for  another  .six  months,  though  some 
inquiries  suggest  that  export  conditions 
may  improve  before  long.  While  prices 
may  be  adjusted  in  special  circum- 

stances, some  firms  have  made  a  defi- 
nite cut,  in  one  case  of  25  per  cent,  the 

purpose  being  to  bring  in  ready  money. 
Nobody  doubts  that  the  machine  tool 
industry  has  been  and  is  passing 
through  a  period  of  great  stress,  but 
financial  failures  so  far  have  been  few 
in  number.  One  of  the  most  interest- 

ing items  of  news  is  the  announcement 
that  Dean,  Srriith  &  Grace,  Ltd., 
Keighley,  has  seceded  from  Associated 
British  Machine  Tool  Makers,  Ltd.  This 
was  the  last  of  the  twelve  firms  to 
enter  and,  opponents  of  the  scheme  will 
say,  the  first  to  leave.  A  period  like 
this  is  indeed  a  testing  time  for  an 
organization,  the  constituents  of  which 
bond  themselves  not  to  nroceed  outside 
certain  limits. 

Profits  Shrinking 

The  members  of  the  iron  and  steel 
industry  seem  to  be  more  hopeful,  and 
it  is  thought  that  in  price  British  pro- 

ducers can  now  compete  with  •  conti- 
nental. 

The  profits,  or  otherwise,  of  one  or 
two  engineering  concerns  may  be  men- 

tioned. Taking  first  Agricultural  and 
General  Engineers,  Ltd.,  which  has  an 
issued  capital  of  more  than  three  mil- 

lion pounds  and  holds  most  of  the 
shares  in  about  a  dozen  separate  engi- 

neering concerns;  here  it  has  been  de- 
cided not  to  pay  any  interim  dividend 

on  the  .first  and  second  cumulative 
preference  shares.  The  directors  have 
mentioned  signs  of  improvement  in 
trade.  Cubitt's  Engineering  Co.  shows 
a  loss  up  to  June  last  of  £79,358.  This 
company  is  not  yet  three  years  old,  and 
in  the  first  year  showed  a  net  profit  of 
£13,340.  Alldays  &  Onions,  Ltd.,  Birm- 

ingham, manufacturer  of  motor  cars, 
motorcycles,  compressed  air  hammers, 
furnaces,  blacksmiths'  equipment  and 
some  small  tools,  reports  a  loss  on  the 
year  to  July  last  of  £108,300.  The 
profits  having  fallen  the  previous  year 
to  £7,110,  various  changes  were  made  in 
personnel,  and  the  business  was  re- 

organized, only  to  lead  to  the  heavy  loss 
noted.  Previously  the  company  had 
been  in  the  habit  of  paying  about  10  per 
cent.  The  Coventry  Chain  Co.  reports 
a  profit  of  £35,546  as  compared  with 
£49,477  the  previous  year.  The  sub- 

sidiary company,  known  as  the  Coven- 
try Repetition  Co.,  manufacturer  of 

screws,  pins,  etc.,  showed  a  loss  in  the 
last  report  of  £38,000.  Brett's  Patent Lifter  Co.  shows  a  profit  for  the  year 
ending  with  October  last  of  £8,195. 
S.  Smith  &  Sons,  manufacturer  of 
motor  accessories,  shows  a  loss  for  the 
year  ending  with  last  July  of  £295,437, 
against  a  net  profit  on  the  previous 
year  of  £98,337,  a  debit  balance  of  £203,- 
985  being  carried  forward._  The  loss  is 
in  part  due  to  the  writing  down  of 
stocks  and  investments  and  to  expenses 
in  connection  with  a  debenture  issue. 
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Councillors  of  the  U.  S. 
Chamber  of  Com- 

merce to  Meet 
A  meetinj;  of  the  muro  than  1,400 

coonciUors  of  the  United  StMtcs  Cham- 
ber of  Commerce  will  be  helii  in  Wash- 

n^ton  on  Feb.  8  and  9.  At  that  time 
tliMV  will  be  a  diitcussiun  of  the  prop- 
••ition  of  makinK  compulsory  the  adop- 

tion of  the  metric  M^'8tc*m  in  the  United 
Stat««,  and  also  a  discussion  of  the  rail- 

road situation  and  consideration  of  the 
following  recommendation  which  is  put 
forwmid  by  the  railroad  committee  of 
the  chamber: 

"It  is  the  sense  of  this  committee  that 
there  should  be  some  firovernmental 

atcenc^'  adequately  equipped  having  ap- propriate jurisdiction  and  the  duty  to 
promote,  sustain  and  develop  the  trans- 

portation facilities  of  the  country  in  the 
liirht  of  the  public  interest  before  com- 

mittees of  Conpress  anil  b*'fore  the  vari- 
OQs  governmental  agencies  now  in  exist- 
MkM  or  hereafter  ircated  that  have 
power  of  action  or  decision  in  respect 
to  any  matters  affecting  transporta- 

tion." Purstiant  to  this  principle  the  com- 
mittee presents  the  following  recom- 

mendations: 
(1)  That  the  Chamber  of  Commerce 

urge  Congress  to  enact  appropriate 
legislation  authorizing  the  President  to 
appoint  and  prescribe  the  conipensation 
of  a  special  administrative  officer  with 
the  title  of  Commissioner  General  of 
Transportation. 

(2)  The  (ommissioner  should  hold  of- 
fice subject  to  the  will  of  the  President, 

and  upon  the  occurrence  of  a  vacancy 
in  the  office  the  President  should  ap- 

point and  prescribe  the  compensation 
of  a  successor. 

(3)  The  commissioner  should  be  se- 
lected because  of  his  familiarity  and 

experience  with  transportation  condi- 
tions, problems  and  necessities,  and 

should  Iceep  himself  informed  of  the 
transportation  needs  of  the  country  and 
make  such  recommendations  to  all  gov- 
ernmentaJ  agencies  charged  with  the 
regtilation  of  interstate  transportation 
as  he  may  find  will  be  for  the  public 
interest  and  will  tend  to  co-ordinate  the 
administration  of  the  laws  respecting 
interstate  transportation  by  land,  water 
and  air  for  the  promotion  and  develop- 

ment of  a  national  system  of  rail,  water, 
highway  and  aerial  transportation,  and 
will  make  possible  the  articulation  and 
economical  use  of  all  transportation 
facilities  including  tracks,  highways. 
terminals,  transfer  facilities,  docks  and 
landing  places.  The  commissioner 
sboiUd  maike  an  annual  report  of  these 
matters  to  the  President  for  transmis- 

sion to  Congress. 
(4)  The  commissioner  should  not  be 

permitted  to  engage  in  any  other  busi- 
ness, vocation  or  employment  during  his 

term  of  office,  nor  to  be  eligible  for  any 
etoctive  ofBce  within  two  (2)  years  after 
he  c pairs  to  be  commissioner. 

(5)  The  commissioner  should  ascer- 
tain and  report  to  the  President  from 

time  to  time  for  transmission  to  Con- 
ICresa  each  and  all  conflicting  or  inhar- 
moniotu*  functions  and  rulings  of  any 
•ne  or  more  bimrds,  commissions,  bu- 

reaus or  other  governmental  agencies 

with  respect  to  interstate  transporta- 
tion as  related  to  the  functions  an<l  rul- 

inirs  of  any  or  all  other  such  agencies 
that  cannot  be  so  reconciled  by  admin- 

istrative practices  as  to  promote  the 
general  development  of  a  co-ordinated 
s>'%tem     of     interstate    transportation; 

such  report  to  be  accompanied  by  rec- 
ommendations of  the  commissioner  de- 

signe<l  to  correct  and  remove  such  in- 
harmoniuus  pi-ovisions  and  practices. 

(6)  The  commissioner  should  render 
all  possible  assistance  to  the  Interstate 
Commerce  Commission  in  facilitating 
and  advancing  the  consolidation  of  rail- 

roads into  a  limited  number  of  compet- 
ing systems  as  authorized  in  the  Trans- 

portation .\ct,  1920. 
(7)  The  commissioner  should  be  noti- 

fied of  all  hearings  before  any  board, 
commission,  bureau  or  other  govern- 

mental agency  now  existing  or  here- 
after create*!  with  respect  to  transpor- 

tion,  rate's,  fares,  regulations,  terminal 
charges,  wages,  working  conditions  or 
other  subject  matter  alTecting  inter- 

state transportation;  and  should  be  en- 
titled to  be  heani  in  person  or  by  repre- 

sentative at  all  such  hearings  and  to 
produce  evidence  that  will  tend  towards 
a  result  that  will  promote  and  facilitate 
the  continuous  development  of  an  inter- 

state transportation  system  that  will  be 
a(le(|uate  and  efficient  to  meet  the  trans- 

portation needs  of  the  country. 
(8)  The  commissioner  should  be  auth- 

orized to  call  upon  any  department  or 
bureau  of  the  Government  for  any  in- 

formation as  to  interstate  transporta- 
tion matters  that  may  be  needed  by  him 

in  the  performance  of  his  duties;  and 
such  departments  and  bureaus  should 
be  required  to  furnish  such  information 
on  his  request. 

(9)  The  commissioner  should  be  auth- 
orized to  grant  federal  charters  to  cor- 

porations proposing  to  engage  in  inter- 
state transportation  by  land,  water  or 

air,  and  upon  application  therefor,  to 
convert  state  corporations  so  engaged 
into  federal  corporations  so  that  by 
such  conversion  the  existing  corporation 
shall  not  close  or  interrupt  its  business 
as  a  common  carrier,  nor  shall  any  of 
its  existing  obligations  to  others  nor 
any  existing  obligations  of  others  to  it 
be  in  any  manner  prejudiced  or  im- 

paired, but  it  shall  continue  as  a  cor- 
poration with  the  same  officers  and  di- 

rectors until  other  directors  shall  have 
been  chosen  under  the  federal  charter 
and  the  same  property  assets  and  busi- 

ness as  before  its  conversion,  save  only 
that  jurisdiction  over  it  as  a  corpora- 

tion shall  be  vested  in  the  Government 
of  the  United  States. 

(10)  The  Congress  should  make  ade- 
quate appropriations  for  carrying  out 

the  foregoing  provisions  until  such  time 
as  receipts  from  charter  license  fees  to 
be  authorized  by  Congress  are  sufficient 
for  this  purpose. 

The  committee  on  railroads  includes: 
George  A.  Post,  chairman;  Walter  S. 

Dickey,  F.  C.  Dillard,  Emory  R.  John- son, Charles  E.  Lee,  Thomas  C.  Powell, 
Wilmer  W.  Salmon,  George  W.  Sim- 

mons, Alexander  W.  Smith,  Harry  A. 
Wheeler. 

Distribution  of  Machinists 
Compared  to  1910 

Figures  just  made  public  by  the  Bu- 
reau of  the  Census  show  at  the  time 

the  1920  census  was  taken  there  were 
6,489  machinists  and  toolmakcrs  in  San 
Francisco,  as  compared  with  2,982  in 
1910.  Figures  for  other  localities  are 
as  follows:  St.  Ix)ui8,  8.771  in  1920, 
5,149  in  1910;  Newark,  N.  .1..  7,862  in 
1920,  n,982  in  1910;  New  Orleans,  2,079 
in  1920,  1,104  in  1910;  Seattle,  3,548 
in  1920,  1,437  in  1910;  in  the  state  of 
Colorado,  5,032  in  1920,  3,661  in  1910. 

Washington  Notes 
Bv  Paul  Wooton Washington  Coirespondont 

Reference  to  the  Transportation  Act 
itself  is  all  that  is  necessary  to  refute 
the  claims  that  the  administration  ha.s 
gone  over  the  head  of  the  Railroad 
Labor  Board  in  its  conferences  with 

representatives  of  the  railroad  execu- tives and  of  the  railroad  brotherhoods. 
The  law  provides  machinery  to  bring 
employer  and  employee  together.  The 
labor  board  was  intended  to  take  care 
of  only  those  questions  on  which  the 
railroad  management  and  the  em- 

ployees could  not  reach  an  agreement. 
Since  the  local  machinery  provided  in 
the  Act  never  has  functioned,  the  ad- 

ministration has  seen  no  impropriety  in 

attempting  to  start  it  working  and  re- 
lieve the  over- worked  labor  board  of 

as  many  cases  as  possible.  That  the 
administration's  efforts  in  that  regard 
have  been  successful  may  be  judged 
by  the  fact  that  agreements  already 
have  been  reached  for  regional  con- ferences. 

It  is  of  the  utmost  importance  to  the 
efficient  and  economical  conduct  of  rail 
transportation  that  the  management 
have  the  hearty  co-operation  of  the 
men  in  the  train  service  particularly.  J 

With  these  employees  working  earn-  1 
estly  to  make  the  best  possible  show- 

ing, very  material  savings  can  be  made 
in  operating  expenses.  For  this  reason 
there  is  an  argument  against  cutting 

the  salary  of  the  engineers,  conduc- 
tors, firemen  and  brakemen — the  em- 

ployees making  up  the  four  brother- hoods— ^when  a  10  per  cent  cut  in  their 
wages  would  mean  only  1.2  per  cent 
reduction  in  operating  expenses  and 

probably  would  make  it  impossible  to imbue  these  men  with  the  esprit  de 
corps  so  necessary  to  insure  maximum 
efficiency.  In  that  connection  it  also 
is  pointed  out  that  conductors  and  engi- 

neers have  had  relatively  small  in- 
creases in  pay  since  1914  as  compared 

with  the  increases  allowed  other  em- 

ployees. It  also  is  contended  that  men in  the  train  service  and  certain  other 
classes  of  railway  employees  have  a 
narrow  calling  in  that  their  skill  cannot 

be  applied  in  other  lines  of  endeavor. For  this  reason,  it  is  argued,  they 
should  have  a  higher  relative  wage  than 
those  engaged  in  a  type  of  railroad 
work  where  the  training  and  experience 
can  be  applied  in  comparable  lines  in 
other  industries. 

While  one  swallow  may  not  insure, 
the  immediate  approach  of  more  pro- 

pitious weather,  there  are  at  least  two 
harbingers  of  an  approaching  revival 
in  business.  One  is  the  activity  of 

banking  houses  in  their  search  for  in- 
vestments, and  the  other  is  the  status 

of  railroad  supplies  and  materials. 
While  it  may  be  said  that  the  banks 
at  this  time  will  be  interested  only  in 
gilt-edge  securities,  the  rapid  increase 

in  idle  capital  indicates  that  these^  in-  "J 
vestors  very  shortly  will  "go  into  ̂  

business." 

Since  the  railroads  are  the  purchasers 

of  some  20  per  cent  of  the  country's manufactured  commo<litie8,  it  is  of 
significance  to  know  that  they  are  now 
at  the  end  of  their  stocks. 

With  some  unemployment  prevailing, 

sight  frequently  is  lost  of  the  other  por- tion of  the  picture.  Eighty-five  per  cent 
of  the  people  in  the  United  States  are  at 
work  and  are  being  paid  at  a  relatively 

higher  level  than  at  any  time  in  twenty- five   years. 
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Timken  Bearing  Co.  Combustion  Corporation 
Wins  Patent  Suit  Opens  Branch  Offices 

The  right  of  the  Timken,'  Rolling  Mutually  satisfactory  arrangements 
Bearing  Co.  to  English  patents  on  have  been  made  between  the  Combus- 
the  machinery  invented  by  John  F.  tion  Engineering  Corporation  and  the 
Flaherty,  while  in  the  employ  of  the  George  J.  Hagan  Co.,  of  Pittsburgh, 
company,  was  upheld  in  a  decision  Pa.,  whereby  the  latter  company  dis- 

banded down  by  Judge  Krichbaum,  at  continues  representation  of  the  Com- 
Canton,  Ohio,  on  Jan.  13.  bustion  Engineering  Corporation. 

Flaherty  was  employed  by  the  com-  The  Combustion  Engineering  Corpo- 
pany  for   several   years   with   title   of  ration  has  opened  its  own  office  in  the 
master  mechanic.     It  was  agreed  that  First  National  Bank  Building  in  Pitts- 
his    principal    duty    was    the    improve-  burgh,  Pa.,  and  will  soon  open  an  office 
ment   and    development   of    machinery  in.  Cleveland,  Ohio,  both  of  which  will 
used  by  the  company  in  the  manufacture  be  in  charge  of  W.  C.  Stripe,  former 
of  roller  bearings.     All  of  these  were  manager  of  the  Philadelphia  office, 
assigned  to  the  company  with  the  ex-  The  George  .T.  Hagan  Co.,  will  retain 
ception    of   the    British    patent    rights  the  exclusive  agency  for  the  type  "H" 
on    one    machine,    which    Flaherty    re-  stoker,  formerly  known  as  the  Ameri- 
tained  in  his  own  name  and  sought  to  can  stoker,  for  use  in  Hagan  furnaces. 
transfer  to  the  Standard   Parts  Co.,  a    •   
competitor     of     the     Timken     concern.  Feikpr  Rpcio-nc  ac  A«!<:i<:f»nt 
The  Timken  company  filed  suit  to  com-  '  eiKCr  XiCblgnS  aS  ilSSlSiani 
pel  him  to  turn  over  the  patent.  tO  HoOVeF 

The   court  found  that   Flaherty  had 
voluntarily  turned  over  hi6  patents  on  ̂ -   '"■   Feiker,   vice-president  of  the 
his  other  inventions  to  his   employers  McGraw-Hill   Publishing   Co.,   who  for 
and   had    willingly   performed    all    the  ̂ ^^  P^***  eight  months  has  been  assist- 
things  necessary  to  establish  the  patent  '"^    Secretary    of    Commerce    Herbert 
rights    in    the    firm.      It    was    decided  Hoover  m  the  reorganization  of  the  De- 
from    correspondence    signed    by    Fla-  parti^ent  of   Commerce,  has  resigned. 
herty    that    he    considered    himself   to  ̂^'-  Pejker  has  not,  hovyever,  completely 
be   acting   as    an    agent   for   the   com-  '^'^'^^^'^"^  "'s  relations  with  the  Secretary 
pany  and  the  court  held  that  creation  °*".  *®.  department.     He  has  been  ap- 
of  the  inventions  was  part  of  the  work  P**'"**"  ̂   special  agent  of  the  Bureau 

for  which  he  was  employed  on  a  salary  "'  Foreign  and  Domestic  Commerce,  to 
^^_^___                       •'■  continue,  in  a  consulting  capacity. 

A     T»    •»-¥••»       Vv  hast  May,  Mr.  Feiker  was  given  leave 
A.  B.  Hller  Dead  '•^  absence  from  the  McGraw-Hill  Com- 

A    R    Wiio,-   itroii  1,.,^,..^  „„  *i,     XT  pany  to  join  the  Department  of  Com- 

Yoric    renri^nt^?  L    nf   fV,      T^^  ̂ T  »»««=«  ̂ ^  »  special  Administrative  As- TorK    representative    of    the    Jones    &  cicfant  of  .'^Prrpfai-v  HoAvpr 
Lamson    Co.,    died   Jan.   28.      He   was  ̂ ^^^^^^  '^^  aecretary  Hoover, 
born  in  Rockaway,  N.  J.,  in  1874,  and  -rx             j  r\  \         •     -r*      j 
one    of    his    early    mechanical    experi-  Howard  D.  LeWlS  Dead 
ences   was   in   the   old   Liberty  bicycle  Howard  D.   Lewis,  secretary  of  the 
factory  at  Rockaway.  Fitchburg  Machine  Works,  Fitchburg, 

Later    he    went    to    Orange,    N.    J.,  Mass.,   died   on   Jan.    26.     Before   be- 
entering    the    employ    of    Thomas    A.  coming   connected  with  the   Fitchburg 
Edison   in   the   screw  machine  depart-  Machine  Works,  he  was  as.sociated  with 
ment,  where  he  soon  rose  to  be  fore-  the    Allied     Machinery     Company    of 
man.    He  left  there  about  15  years  ago  America  in  this  country  and  in  Europe, 
to  jom  the  Jones  &  Lamson  Company,  and  before  that  with  the  Fairbanks  Co. 

  ♦ 

December  Exports  of  Metal-Working  Machinery 
Metal-working  machinery  was  exported  during  December  in  slightly  gi-eater volume  than  in  November.  While  the  increase  in  this  movement  was  small,  an 

analysis  of  the  figures  shows  the  encouraging  sign  that  exports  are  continuing 
•iu  i^^u  *'^  countries.  The  volume  of  business  has  been  greatly  reduced 

with  all  the  countries  on  the  list,  but  the  fact  that  a  certain  amount  of  business 
IS  being  maintained  throughout  the  world  is  thought  to  indicate  that  no  other 
country  is  making  decided  headway  in  its  competitive  efforts  against  American 
metal-working  machinery.  The  detailed  figures  for  December,  which  are  those 01  the  Bureau  of  Foreign  and  Domestic  Commerce,  are  as  follows: 
'*^*V*i".h»r'''"^    machinery:  Dec.  1920  Dec.  1921 j^dines      •...,...,    .  SC*?  .594  $1^  001 

Other  machine   tool.s   .11!!'!    1 ''64'939  219708 
?«    ?f"'"^  *"''  £'"'"'^'"&  »"a,chines   '    !!!!!  '5l!!293  63'088 ■*"  "*"«»■    1,557,881  370,036 

Total  metal-worlting  machinery    $3,766,707  $772,833 Exported  to: 

ge'Sium    $218,945  ^   $2,218 
Pi'ance       375.504  34.579 i'aly        33.748  4,932 Norway        ,    15.909  899 
^P^'n        70,716  I  12,134 
f,«'?'l™    •  ■  •  •    24,673  I     3,869 United  Kmgdom           899,789  164,587 
9'"'J<5^       254,622  72.104 
Mf'.xlco        -    ».-,0,604  22,652 Cuba       147.402  27,834 
Brazil        59,253  44,769 
Chile       121,250  3.552 Chma       54,715  14.590 
British  India       91,284  65,310 
Japan        385,351  99,574 
Australia        175,985  18,253 
Netherlands     ;       /    5  171 
Argentina   i  lo!370 
Dutch  East  Indies      ■•  /      4.390 
Other  countries    686,9.57    -  17l!o4  6 
Imports  of  machine  tools  continue  negligible.     The  value  of  those  imported  during 

December  was  $16,760. 

Trade  in  Iron  and  Steel 
for  November 

starting  with  September,  when  the 
turning  point  was  witnessed,  exports  of 
iron  and  steel  from  the  United  States 
gradually  worked  toward  a  higher  level, 
reaching  a  total  in  November  of  122,- 

835  long  tons,  20,30.3  tons  in  ''>■ 
of  October's  figure,  says  the  iron  and 
steel  division  of  the  Department  of 
Commerce.  It  is  necessary  to  go  baclc 
as  far  as  May,  when  138,106  tons  were 
sent  abroad,  to  find  a  better  record than  this. 

Improvement  over  October's  export 
showing  is  seen  in  the  majority  of 
items,  marked  gains  having  been  made 
in  steel  sheets,  rails,  and  tin  plates, 
which  more  than  accounted  for  the  re- 

sulting total  gain.  Slight  losses  were 
experienced  in  wrought  pipe,  steel 
plates,  barbed  .wire,  pig  iron,  hoops  and 
bands  and  railroad  spikes. 
Japan  takes  first  place  as  a  buyer  of 

American  iron  and  steel  in  November, 
virith  a  total  of  54,611  tons,  over  31,000 
tons  of  which  were  black  sheets,  the 
remainder  comprising  large  takings  of 
tin  plates,  rails,  wrought  pipe,  struc- 

tural steel,  wire  nails,  plain  wire,  wire 
rods  and  steel  plates. 

Canada's  share  in  November's  ex- 
ports of  iron  and  steel  amounted  to 

31,259  tons,  which,  together  with 
Japan's  total,  represented  70  per  cent 
of  the  month's  expoi-ts  to  all  coun- 

tries. _  Exports  to  Canada  comprised 
every  item  shown  in  the  table  excepting 
cut  _  nails,  its  principal  receipts  con- 

sisting of  steel  plates,  stnictural  steel, 
rails,  black  sheets,  barbed  wire,  billets, 
steel  bars,  tin  plates,  galvanized  sheets, 
wire  rods,  plain  wire,  and  pig  iron,  in 
the  order  named.  It  is  noted  that  7 
of  the  16  foreign  markets  listed  in  the 
table  belong  to  the  Latin  American 
group,  their  receipts  comprising  a  groat 
variety  of  products,  with  wrought  pipe, 
rails,  structural  steel,  steel  bars,  and 
black  sheets  predominating.  Of  the 
remaining  countries  in  the  table,  the 
principal  takings  of  each  were:  China 
— steel  bars,  rails,  and  black  sheets; 
Philippine  Islands — rails  and  black 
sheets;  British  India — structural  steel, 
wrought  pipe,  and  black  sheets;  the 
United  Kingdom — steel  plates  and 
wrought  pipe;  Australia — trails  (1,100 
tons);  Hongkong — tin  plates,  steel  bars, 
and  wire  rods;  and  Kwantung  Leased 
Territory — ^galvanized  sheets  and  wire nails. 

> 

Dean  Cooley  to  Spread  Gospel 
of  Engineers 

President  Mortimer  E.  Cooley,  of  the 
Federated  American  Engineering  So- 

cieties, will  leave  Ann  Arbor,  Mich., 
on  Feb.  5  for  a  flying  trip  through  the 
South  and  Middlewest.  He  will  visit 
the  leading  cities,  making  about  twenty 
speeches  during  the  trip,  which  has 
been  planned  to  further  the  organiza- 

tion of  the  federation  and  explain  the 

mission  of  ';he  engineer. Among  the  places  already  listed  on 
the  president's  schedule  are:  Kansas 
City,  Lawrence  and  Topeka,  in  Kansas; 
Oklahoma  City  and  Norman,  in  Okla- 

homa; Dallas,  Austin  and  Houston,  in 
Texas;  New  Orleans,  La.;  Montgomery 
and  Muscle  Shoals,  in  Alabama;  Atlanta 
and  Athens,  in  Georgia;  Nashville, 
Tenn.;  Louisville  and  Lexington,  in 
Kentucky.  He  is  expected  to  arrive  in 
Chicago,  March  10,  the  end  of  the  trip. 
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Screw  Thread  Bill  Passes 
House 

Despite  »ever*l  sarcastic  references, 
by  Rep.  Walsh  of  Mas.<«chusetts,  Ut 
the  Nmtional  Screw  Thread  Commission, 

and  to  SecreUr>-  Hoover,  the  House 
passed  the  bill  extending  the  life  of 
the  commission  for  five  years.  The 
bill  is  now  in  the  hands  of  the  Senate 

Committee  on  Manufactures  and  prob- 

ably will  be  reportetl  out  with  a  recom- 
mendation that  it  be  passed  without 

farther  public  hearings. 
KepresenUtive  Walsh  sUted  that 

wh«D  the  commission  was  created  "it not   even   dreamed   that   it    would 
take  any  considerable  time  to  complete 
iU  work."  "When  the  terra  of  the  Com- 

mission was  extended  before,"  Mr. 
Walsh  said,  "it  was  done  on  the  under- 

standing that  the  work  was  to  be  con- 
cluded speedily.  I  should  like  to  have 

somebody  besides  the  distinguished  and 
eminent  gentleman  (Mr.  Hoover)  who 

appeared  before  the  committee,  givi.' 
aome  good  reason  why  any  such  exten- 

sion should  be  granted  to  a  commission 
which  was  orpanized  during  the  war, 
and  which  we  were  told  would  be  able 
to  wind  up  and  standardize  most  of 
the  matters  with  which  it  was  dealing. 
Why  not  appoint  the  commission  for 

life?" Representative  Tilson,  of  Connecticut, 
explained  the  success  which  had  fol- 

lowed the  commission's  work  on  the 
standardization  of  screw  threads,  and 
toM  the  House  that  there  is  further 
need  of  standardizing  special  threads, 
stKh  as  those  used  on  pipes  and  on 
electric  fixtures.  He  also  explained 
that  the  commission  proposes  to  con- 

tinue its  work  so  as  to  include  the  mat- 
ter of  standardizing  the  material  of 

which  screws  are  made  and  to  take  up 
wire  sizes.  Mr.  Tilson  also  explained 
that  the  commission  serves  without 
pay;  that  it  has  no  clerical  personnel 
and  that  it  does  not  incur  printing 
expense.  He  told  how  the  members  of 
the  commission  had  made  a  trip  to 
Europe  at  their  own  expense  to  confer 
with  the  standards  commissions  of 
England  and  Prance.  He  said  that 
there  is  hope  that  within  the  next  five 
vears  international  standards  govern- 

ing screw  threads  may  be  adopted, 
"ftis  commission  is  unique,"  said  Rep- 

resentative Tilson,  "in  that  it  never  has 
cost  the  government  a  cent.  It  is  not 
contemplated  that  it  will  cost  anything, 
yet  is  doing  a  work  which  the  manu- 

facturers of  the  country  and  the  engi- 
neering profession  agree  is  one  of  the 

most  important  that  is  now  being  done 
by  any  commission  appointed  by  Con- 

gress.'' 
The  Federated  American  Engineering; 

Societies  has  urged  Senator  La  Follette, 
the  chairman  of  the  Committee  on 
Manufactures,  to  report  out  the  Na- 

tional Screw  Thread  Commission  bill 
without  further  hearings.  It  is  believed 
that  nothing  can  be  added  to  the  in- 

formation developed  by  the  House  com- 
mittee and  during  the  discussion  of  the 

bill  on  the  floor  of  the  House.  The 

advanUges  to  the  engineering  profes- 
sions of  the  work  done  by  the  Commis- 

sion was  pointed  out  and  prompt  action on  the  bill  urged. 

Work  Contivue8 

Sab-committees  to  consider  tap  and 
tap  drill  sixes  and  boltheads,  nuts  and 
wrench'-s  were  named  by  the  National 
Screw  Thread  Commission  at  a  meeting 
held   at   the   Bureau   of   Standards  on 

Jan.  17.  The  meeting  was  devoted 
almost  entirely  to  the  discussion  of 
tap  drill  sizes  and  tolerances  and  to 
the  standardization  of  boltheads,  nuts, 
and  wrench  dimensions.  These  two 

subjects  were  assigne<l  to  the  sub-com- mittees which  will  rush  the  work  on 
their  reports  in  order  that  they  may  be 
iubniitt.Ml  at  the  next  meeting  of  the 
commission  which  will  be  held  prior  to 
Mar.  1.  Wire  sizes  al.so  will  be  dis- 

cussed at  that  meeting.  The  personnel 
of  the  sub-committees  is  as  follows. 
Tap  and  tapdrill  sizes,  E.  C.  Peck, 
R.  E.  Flanders  and  Earl  Buckingham; 
boltheads,  nuts  and  wrenches,  F.  O. 
Wells,  Commander  J.  M.  Ferguson  and 
E.  H.   Ehrman. 

A.  S.  M.  E.  to  Re^^se 
Its  Constitution 

As  the  outcome  of  about  two  years' discussion  of  the  leading  policies  of  the 
.-Vmerican  Society  of  Mechanical  Engi- 
neei-s,  it  is  highly  probably  that  the 
year  1922  will  see  tnc  adoption  of  an 
entire  revision  of  the  constitution  under 
which  all  the  work  of  the  organization 
is  carrie<l  on.  The  proposen  constitu- 

tion will  1h>  shortened  to  about  one- 
fourth  of  its  nresent  length,  and  will 
contain  principles  only.  All  details  will 
be  transferred  to  the  by-laws.  Other 
important  recommendations  concern  a 
raising  of  the  standards  of  membership 
and  a  rearrangement  of  the  govern- 

ing boily  to  secure  better  professional 
representation. 
Two  big  meetings  of  the  society  will 

be  held  during  the  year,  and  there  will 
be  about  two-hundred  meetings  of  local 
sections.  The  general  meetings  will  be 
held  at  .\tlanta,  Ga.,  in  May,  and  in 
New  York  in  December.  The  meetings 
of  the  local  sections  will  be  held  in  the 

fifty-one  centers  thi-oughout  the  coun- 
try, in  which  the  society  conducts  a 

local  organization. 

r Business  Items 
The  New  England  Blower  Co.,  27 

Charter  Oak  PI.,  Hartford,  Conn.,  has 
been  incorporated  under  the  laws  of 
the  State  of  Connecticut,  to  manufac- 

ture blowers,  sheet  metal  products, 
etc.  Ivor  Miller,  80  Heath  St.,  Hart- 

ford, is  the  president;  Christian  B. 
White,  treasurer;  John  A.  Magnuson, 

secretarj'. 
The  Waterbury  Manufacturing  Co., 

236  Grand  St.,  Waterbury,  Conn., 
manufacturer  of  brass  goods,  recently 
bought  a  factory  building  on  College 
St.,  Middletown,  Conn.,  from  W.  E. 
Schroud.  It  is  planned  to  manufacture 
sheet  brass  goods  in  the  building. 

The  Mann  Edge  Tool  Co.,  Water  St.. 
Lewistown,  Pa.,  at  the  annual  meeting 
of  stockholders,  elected  the  following 
officers:  President,  John  Stephens,  Jr.; 
vice-president,  J.  A.  Muthersbaugh; 
secretary,  H.  R.  Manbeck;  treasurer, 
S.  B.  Weber.  Directors  include  officers 
and  A.  R.  Hayes.  J.  S.  Green,  Calvin 
Green.  J.  M.  Selheimer.  W.  W.  Cun- 

ningham, all  of  Lewistown,  Sidney  D. 
F"urst  and  Charles  Lunn  of  Lock  Haven, 
and  J.   A.    Knight   of  Williamsport. 

Papers  were  filed  recently  with  the 
Secretary  of  State  of  Indiana,  by  the 
Riess  Slanufacturing  Co.,  of  Indian- 

apolis, for  the  purpose  of  manufactur- 
ing and  selling  all  kinds  of  machines. 

tools,  etc.  The  company  was  orRani/.ed 
by  Frank  Reiss,  A.  M.  Stewart  and 
Henry  P.  Ross,  and  is  capitalized  at $75,060. 

The  Stewart-Burgan  Co.  has  boon 
incorporated  at  Toledo,  Ohio,  with  a 
capital  of  $25,000  to  manufacture  and 
sell  machinery  and  tools.  The  in- 

corporators are  A.  M.  Stewart,  2159 
Scottwood  Ave,  J.  H.  Burgan,  F.  H. 
Schroeder,  C.  B.  Halste<l  and  C.  T. 
Lambert,  all  of  Cleveland. 

The  Detroit  Marine  Aero  Engine  Co. 
has  been  incorporated  in  that  city  with 
Garfield  A.  Wood  as  president.  The 
company  will  manufacture,  buy,  sell 
and  repair  airplane  and  marine  motors. 
Other  officers  named  are:  A.  A. 
Schantz,  vice-president;  J.  L.  Barret, 
secretary-treasurer;  W.  C.  Rands,  Carl 
Fischer,  J.  A.  Allison  and  O.  F.  Barthel, 
directors. 

The  Dayton  Malleable  Iron  Co.  has 
purchased  the  Canton,  Ohio,  plant  of 
the  Timken-Detroit  Axle  Co.  Exten- 

sive alterations  in  plant  and  equipment 
will  be  made  as  the  new  owners  will 
operate  a  railroad  specialty  shop.  The 
Timken  concern  will  continue  to  manu- 

facture its  product  in  the  Detroit factory. 

The  Victor  Screw  Works,  Inc.  has 
consolidated  with  the  Peninsular  Milled 
Screw  Co.  Both  companies  are  situ- 

ated in  Detroit,  Mich.,  and  will  occupy 
a  new  plant  at  Hancock  and  Lawton 
Sts.  The  new  organization  will  be 
known   as   the   Victor-Peninsular   Co. 

Canada  Foundries  and  Forgings,  Ltd., 
has  opened  an  office  at  186  Bay  St., 
Toronto,  Canada.  Tim  W.  Rogers  is 
in  charge  of  this  branch. 

Curtis  &  Marble,  Worcester,  Mass., 
manufacturers  of  textile  machinery, 
report  good  business.  The  plant  is 
running  full  time  with  a  full  comple- 

ment of  workmen. 

The  Atlas  Die  Casting  Co.,  Worcester, 
Mass.,  is  working  on  a  full-time  basis. 
The  toolroom  is  in  operation  every 

evening  until  ten  o'clock. 
Sleeper  &  Hartley,  Inc.,  Worcester, 

Mass.,  reports  full-time  operations. 
Orders  have  been  received  for  standard 
and  special  machinery. 

The  Direct  Steel  Process  Co.  of  San 
Jose,  Cal.,  is  contemplating  building 
a  steel  plant  in  the  vicinity  of  San 
Francisco.  W.  O.  Bardee,  vice-presi- 

dent of  the  company,  has  conferred 
with  the  Chamber  of  Commerce  in  that 
city  regarding  the  matter. 
The  International  Purchasing  and 

Engineering  Co.,  Detroit,  Mich.,  an- nounces a  reduction  of  15  per  cent  in 

the  price  of  Dresser  electric  driven 
machines.  The  reduction  will  be  per- 

manent for   1922. 

The  Murphy  Valve  Co.  has  opened 
offices  in  the  Majestic  Bldg.,  Columbus, 
Ohio.  The  company  will  market  a 

valve,  the  recent  invention  of  D.  R. 

Murphy,  of  Newark,  Ohio,  who  is  head of  the  company. 

Ohio  Alloys  Company,  backed  by  New 

York  and  Chicago  capitalists,  has  pur- 
chased a  plant  at  Fortoria,  Ohio,  and 

will  remodel  it  to  manufacture  metal 

alloys.  It  is  expected  that  the  changes 
can  be  made,  machinery  installed  and 

the  plant  »eady  for  production  by  Mar. 
1.  The  new  concern  will  be  in  charge 
of  H.  J.  Hayden. 

The  Portage  Iron  and  Wire  Co.. 

Akron.    Ohio,    nt    its    annual    meeting 
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last  week,  elected  J.  A.  Bachmann 
president,  John  Kraker  vice-presicfent, 
J.  J.  Whitelaw  treasurer,  and  J.  A. 
Bachmann,  Jr.,  secretary.  The  new 
board  of  directors  is  made  up  of  John 
P.  Lind.  A.  Vollbracht,  Walton  Gruner, 
W.  F.  Ridge  and  John  A.  Greissing. 

The  Nilco  Lamp  Works,  St.  Marys, 
Pa.,  has  acquired  the  St.  Marys  plant 
of  the  Genei-al  Electric  Co.  Arrange- 

ments are  being  made  for  immediate 
operations.  The  Nilco  Company  also 
operates  a  plant  at  Emporium,  Pa. 
B.  G.  Erkskine  is  president  and  J.  C. 
Wortman,  vice-president. 

Reorganization  of  the  Central  Steel 
Co.,  Massillon,  Ohio,  has  been  completed 
and  operations  in  the  combined  plants 
will  be  started  soon.  Officers  elected 
are:  R.  E.  Bebb,  president;  F.  T. 
Griffith,  vice-president  and  general 
manager;  C.  E.  Stuart,  seci-etary-trea- 
.surer.  Vice-presidents  in  charge  of 
departments  are:  C.  C.  Chase,  Jr., 
sheet;  Harry  Baugle,  strip;  Ben  Fair- 
less,  operations;  Myron  Phillips,  pro- 

duction; J.  M.  Schlendorf,  sales.  The 
Central  Steel  Co.  is  a  combination  of 
the  Massillon  Rolling  Mills,  National 
Pressed  Steel  Co.  and  the  old  Central 
Steel  Co. 

William  K.  Singleton,  for  the  past 
seven  and  a  half  years  manager  of 
sales  for  the  Carnahan  Tinplate  and 
Sheet  Co.,  Canton,  Ohio,  has  severed  his 
connection  with  that  company  and  has 
taken  up  his  new  duties  with  the  tin 
plate  plant  of  the  American  Steel 
Company,  at  Pittsburg. 

R.  B.  Perry,  who  for  the  past  six 
years  has  been  connected  with  the 
Allen  Motor  Company,  has  resigned  as 
director  of  sales  and  service  to  join  the 
Atlas  Brass  Foundry  Co.,  of  Youngs- 
town,  Ohio,  in  the  capacity  of  general 
sales  manager. 

Frederick  W.  Andrews,  former  pur- 
chasing agent  of  the  United  States 

Hoffman  Machinery'  Co.,  of  Syracuse, 
N.  Y.  has  entered  the  automobile  busi- 

ness, forming  the  firm  of  Oswald  & 
Andrews  with  a  $25,000  capital. 
Charles  Oswald,  formerly  with  the 
Stowell  Motor  Car  Co.,  and  Harry  H. 
Skerritt  are  the  other  directors  of  the 
company. 

O.  W.  Howard,  of  the  general  sales 
department  of  the  Gilbert  &  Barker 
Manufacturing  Co.,  Springfield,  Mass., 
has  been  transferred  from  Springfield 
to  the  New  York  office  of  the  company. 

J.  A.  FORSITHE,  general  sales  man- 
ager of  the  Gilbert  &  Barker  Manu- 

facturing Co.,  Springfield,  Mass., 

recently  received  a  five  years'  service 
pin  from  the  company. 

K.  S.  Edwards,  of  the  Pacific  Coast 
Sales  Department  of  the  Gilbert  & 
Barker  Manufacturing  Co.,  Springfield, 
Mass.,  has  been  transferred  to  the  home 
office  where  he  will  assume  supervision 
of  all  retail  sales  activities  of  the  com- 

pany, and  in  addition  will  assist  gen- 
eral sales  manager  J.  A.  Forsithe  in  the 

Eastern  field.  C.  O.  Chauncey,  will 
assist  Mr.  Edwards  in  his  new  work. 

S.  M.  Archhui,  has  been  appointed 
superintendent  of  the  bank  lock  depart- 

ment of  the  Yale  &  Tovvne  Manufactur- 

ing Co.,  Stamford,  Conn.,  succeeding 
R.  C.  Lewis,  who  has  retired. 

R.  C.  Lewis,  superintendent  of  the 
bank  lock  department  of  the  Yale  & 
Towne  Manufacturing  Co.,  Stamford, 
Conn.,  has  retired  after  thirty-five 
years  of  service  with  the  company.  Mr. 
Lewis  will,  however,  remain  in  the 

company's  service  in  a  consulting capacity. 
W.  H.  SwiNK,  formerly  supervisor  of 

inspection  with  Supreme  Motors  Co., 
of  Warren,  Ohio,  is  now  employed  in  a 
similar  capacity  with  the  White  Motor 
Co.  in  Cleveland,  Ohio. 
Arthur  J.  Proctor,  efficiency  engi- 

neer with  the  Champion  Ignition  Co., 
of  Flint,  Mich.,  sailed  on  Jan.  19  for 
Liverpool,  England,  where  he  will 
spend  some  time  on  a  special  errand 
for  the  company. 

Mrs.  Matilda  S.  Dill,  widow  of  the 
late  president  of  the  T.  C.  Dill  Machine 
Co.,  of  Philadelphia,  Pa.,  has  been 
elected  president  of  the  company.  Her 
daughter,  Mrs.  Matilda  Dill  Moore,  has 
been  secretary  of  the  organization  for 
several  years. 

A.  M.  Brewster,  president  of  the 
Atlas  Die  Casting  Co.,  Worcester, 
Mass.,  addressed  the  local  section  of 
the  A.  S.  M.  E.  in  that  city  on  January 

24.    His  subject  was  "Die  Castings." 
T.  H.  Hays  has  been  appointed  man- 

ager of  the  Indianapolis  office  of  the 
Westinghouse  Electric  and  Manufac- 

turing Co.,  of  East  Pittsburgh,  Pa. 
A.  E.  Hitchner  has  been  appointed 

manager  of  the  industrial  department 
of  the  Westinghouse  Electric  and  Man- 

ufacturing Co.,  of  East  Pittsburgh,  Pa. 
Allan  A.  Ryan  has  resigned  as 

chairman  and  director  of  the  Stutz 
Motor  Car  Co.,  and  has  been,  elected 
chairman  of  the  newly  organized 
Frontenac  Motor  Co.,  capitalized  at 
$1,000,000.    Mr.  Ryan  is  now  in  Europe. 

S.  H.  Farkas  has  resigned  as  vice- 
president  and  director  of  the  Exeter 
Machine  Works,  Inc.,  of  West  Pittston, 
Pa. 

William  J.  Cleary  has  been  ap- 
pointed assistant  general  sales  man- 

ager of  the  Sharon  Pressed  Steel  Co., 
of  Sharon,  Pa.  He  will  be  located  in 
the  Dime  Bank  Bldg.,  Detroit,  Mich. 

George  W.  McCandless,  treasurer  of 
the  McConway-Torley  Co.,  and  also  of 
the  Valley  Steel  Products  Co.,  both  of 
Pittsburgh,  Pa.,  has  been  appointed 
Director  of  Public  Safety  in  that  city. 

The  Bureaa  of  For«lsn  and  DomcKtio 

Commerce.  l>ei»urtiiient  of  f'omn»erc*, 
WuHliliifcton,  l>.  ('..  liiiH  inqiiirieH  for  the 
aireltf'ieN  of  iiutehiiiery  uiul  niufhine  (oolii, 
Aii.v  iiiforniut  i«in  desireil  reffanlinii*  theite 
opportiiiiitie**  fan  he  Neeiired  from  the 
above  itililreHH  hy  referriiiK  to  the  number 
followinff   eaeh  Item. 

A  BolRlan  citizen  residing  in  London,  who 
is  now  in  tlie  I'nilcd  States,  desire.s  to 
secure  an  ai^ency  for  the  sale  in  England  of 
Iron  and  steel  and  textiles.  Reference 
No.  516. 
An  Industrial  establisliment  In  Belgium 

wishes  to  secure  an  aeency  (or  the  sale  of 
machine  tools  for  wood  working  and  metal 
working,  small  tools,  and  factory  supplies. 
Quotations  shoud  be  given  c.l.f.  Antwerp  or 
Ghent.  Catalogs  in  French  are  requested. 
Reference  No.  502. 

Quotations  are  desired  by  a  manufactur- 
ing Arm  in  Canada  on  large  quantities  of 

steel,  sheet  metal,  malleable  castings,  and 
plows.     Reference  No.  495. 
The  purchase  is  desired  by  a  Arm  in 

Canada  of  100  tons  of  dead  sott  steel.  Quo- 
tations should  be  given  f.o.b,  Pittsburgh. 

Pa.,  or  New  York  City.  Cash  to  be  paid. 
Reference   No.    518. 

The  purchase  is  desired  by  a  merchant  in 
Spain  of  general  hardware  and  steel  wire. 
Correspondence  should  be  in  Spanish. 
Catalogues  and  price  lists  are  requested. 
Reference  No.   623. 
An  agency  on  commission  is  desired  by 

a  firm  in  India  for  the  sale  of  hardware, 
knitting  machinery,  .sewing  machines,  au- 

tomobiles, bicycles,  typewriters  and  acces- 
sories. Quotations  should  be  given  c.i.f. 

Karachi  or  Bomlwy.  Payment  to  be  ar- 
ranged through  banks  by  confirmed  letter 

of  credit.     Reference  No.  626. 
A  commercial  agency  firm  in  Natal. 

South  Africa,  desires  to  secure  the  exclu- 
sive representation  of  firms  for  the  .sale  of 

corrugated  galvanized  iron,  bolts  and  nuts, 
wire  nails,  steel  plates,  bar  iron  and  steel, 
packings  and  sheetings,  tools  such  as 
shovels,  picks,  wrenches,  and  spanners ; 
twist  driil^  lubricators,  air  and  water 
valves,  pipmg  and  pipe  fittings,  rails  and 
fittings,  cotton  waste,  leather  and  balata 
belting,  and  brush  wire.  Reference  No. 628. 

Representatives  of  manufacturing  firms 
in  Canada  desire  to  purchase  direct  from 
manufacturers,  steel  .sheets,  gages  28  to  18. 
Quotations  should  be  given  f.o.b.  destina- 

tion. Cash  to  be  paid.  .Siiipment  shoul<l 
be  made  by  railroad.     Reference  No,  633. 

There  is  required  for  the  building  of  a 
railway  in  Mexico  4.400  tons  of  56-lb. 
rails  for  standard  gage  track,  with'fasten- 
ings,  either  continuous  joints  or  angle  bars, 
and  15  switches  complete.  Should  be  given 
f.o.b.  shipping  point,  or  c.l.f.  El  Paso,  Tex. 
Cash  to  be  paid.      Reference  No.  637. 

The  commercial  representative  of  firms 
in  India  desires  to  be  placed  in  touch  with 
manufacturers  of  cotton-mill  plants ;  1 
plating  machine,  1  bundle  press.  1  machine, 
of  50  drums :  3  sizing.  1  finishing  machine, 
1  calender  machine.  250  dobbies.  and  fit- 

tings for  sizing  and  mixing  machine.  Ref- 
erence No.   640. 

An  importing  firm  in  Sweden  desires  to 
secure  an  agency  for  the  sale  of  iron  and 
steel  goods  and  hardware.  Quotations 
should  be  given  c.i.f.  Harnosand  or  Stock- 

holm.     Reference  No.   652. 
An  American  commercial  agent  desires  to 

secure  representation  in  the  Orient,  where 
he  already  has  an  organization,  of  firms 
dealing  in  machinery,  mechanical  supplies, 
electrical  equipment,  hardware,  etc.  Ref- 

erence No.  668. 

J.  T.  Slingsby,  president  of  the 
Aborn  Steel  Company,  New  York,  was 
accidently  killed  by  a  shot  from  a 
revolver  on  Jan.  22.  Mr.  Slingsby  kept 
the  pistol  in  the  tool  pocket  of  his 
automobile  and  when  he  reached  in  to 
get  a  wrench,  the  gun  was  discharged 
and  the  bullet  entered  his  head.  He 
died  two  hours  later  in  a  hospital.  Mr. 
Slingsby  was  forty  years  old  and  was 

widely  "known  in  steel  manufacturing circles. 
Robert  M.  Keating,  inventor  of  the 

Keating  bicycle,  and  head  of  the  Robert 
M.  Keating  Co.,  manufacturer  of  the 
Keating  flush  valve,  Springfield,  Mass., 
died  in  his  home  in  that  city  on  Jan.  19. 
He  was  fifty-eight  years  old. 

Amerirnn  Boiler  Mannfnrtnrers'  Assoria- Hon:  Winter  meeting,  Feb.  13,  Fort  Pitt 
Hotel,  Pittsburgh,  Pa.  H.  N.  Covell.  sec- 
retar.v,  191  Dikeman  St.,  Brooklyn,  N.  Y. 
Ameriran  Institute  of  EUeetrlcal  Kngi- 

neers:  Mid-winter  meeting  Feb.  15,  16  and 
17.  Engineering  Societies  Building.  New 
Yori<   City.    F.    L.    Hutchinson,    secretary. 
Ameriran  Institute  of  Mining  and  Metal- 

lurgical Engineers:  Annual  meeting  Feb. 
20  to  24.  Engineering  Societies  Building, 
New  Y'ork  City.  B.  Staughton,  secretary- 
American  8ocletj-  for  Steel  Treating: 

Sectional  meeting.  New  York  City,  Mar.  3. 
Engineering  Societies  Building,  W.  H. 
Eiseman,  secretary,  .  4600  .  Prospect  Ave., 
Cleveland,   Ohio. 
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Cb>r«rlr,  Astuaatlr 
0»«  8clieii«at«d]r,  N.  Y. 

UMfalnM."  Sept  t.  IMl. 

Thi*    fimaa*    li    d«*tin«Ml    nri. 
marlbr  for  OMraUoa  at   ! 
F.  aJlhoack  tt  oaa  be  au 
au«  at  f.—  4ec.  F. 
■law  •Qulpaaaal   coaal»t.s   oi    the 
nirnaea,    tnutafomMr.    uiitonintic 
oeatroi  pauiel  and  a  (••iii|>>  i  ature- 
eoatrol       tnstrumenl.       which       ia 
BMUBt«d    on    the    sub-bus*     of    Um 
panel.      The    furnace'    foualata    of 
a   lure    sheet-aMcl   caaiiiK.    lined 
with  insulatlnr  material,  and  hav- 
tac   a    leml-cyllndrlcal    chamber. 
1C*  hetUlBK  elemrnt  oonelsts  of  a 

aUiiaowi  atrip  of  rvstator  ribbon 
IMe  arahea,  or  a  succ<-s- 

tt   awill  wliWiUu-    turn*    cen- 
to tiM  arch   of   the   (ur- q 

Cranr,  I'ortable,  Garace 

Kimball's  Qarace,  1S9  Aahraun  St.,  New  Haven.  Conn. 
"American  Machinist,"  Sept  8.  1921. 

The  crane  Is  for  use  In  saraires  or 
j  upon  the  road,  (or  lifttiiK  ull  or  part of  a  wrocktHl  or  dismantltHl  car.  The 

lefrs  are  of  standard  wroushi-lron  pipe, 
nttlne  into  weldt'U  steol  brackets  at- 

tached to  the  ends  of  the  crossbeam, 
and  they  may  be  of  any  leiiElh  de- 

sired. The  crossbeam  is  a  standard 
1-soction.  either  4  or  6  in.  in  deptli. 
The  hoisting  apparatus  consists  of  a 
winding  drum  and  wormwheel  cast  in 
one  piece  and  of  a  worm  and  crank 
handle.  supi)orted  by  a  bracket  on  one 
of  the  IcKS.  The  movable  yoke  en- 

circling the  beam  is  so  shaped  that 
it  BTips  the  beam  firmly  when  the  load 
is  applied.  The  apparatus  may  be 
quickly  disassembled. 

Tallace-Drop,  D.   C. 
Oiaral  Klectric  Co.,  Schenectady.  N.  T. 

"AmertoaB  Maehlntot."  Sept  I,  1911 

The  relay  Is  used  In  a  aystem  of  control  for 
direct-current  motors,  for  either  reverslne  or 
non-r«verainc  appllcatlona  It  combines  time 
and  current  limits,  allowing  high  torque  where 
list— Si  I  jr.  and  minimislnK  o'rrc.n  peaks  on 
Uaht  loads.  The  relay,  %.  !'>,cn  controls  the  ac- 
euaratin(  contractors,  la  operated  by  the  volt- 
ac«  drop  aero—  the  motor's  starting  resistor. It  has  two  independent  ma«netic  circuits,  the 
upper  ooa  anernaed  by  a  calibrating  coll  and 
th*  lowar  0D«  Dy  an  aaatstinc  coil.  The  volt- 
ac*  at  which  the  armature  will  close  the  con- 

tacts may  be  adjusted.  The  relay  posseaaea  a 
amall,  adJUHtabU-  time  las  In  the  releasing  of 
th*  armature  after  the  aaaiatins  ooU  l«  ahorted. 

Compass  and  Divider,  Combination,  "Cyma" 
Edgar  Bourquin,  1347  Main  St..  Waltham,  Mass. 

"American  Machinist,"  Sept.  8,  1921 

Two  divider  points,  n  lead  and  a  pen, 
are  Included  In  the  construction  of  the 
instrument.  Any  of  the  four  tools  can 
bo  brouglit  into  play,  thumbnuts  being 
provided  to  lock  the  legs  in  the  posi- 

tion desired.  The  divider  points  are 
claimed  to  be  strong  enough  for  in- 

scribing on  metal.  The  joints  and  ful- 
enirns  are  firm  fits  and  can  be  rigidly 
locked.  The  illustration  shows  also  a 
ojnibination  ruling  pen  and  pencil 
point,  and  a  single  ruling  pen. 

•■ard,  Power-Prcaa,   Safety 
Woodward  A  Wolf,   213   Rosemont  Ave.,  Trenton.  N.  J. 

"American  Machinist,"  SepL  8,  1921. 

The  device  is  Intended  for  at- 
tachment to  amall  foot-actuated 

preaaea.  At  the  beginning  of  the 
stroke,  the  guard  Is  well  out  of 
the  way.  When  the  press  begins 
Its  downward  stroke,  the  guard  is 
said  to  swing  W.-1I  across  the  dan- 

ger sone  In  only  1-in.  movement 
of  the  punch  or  upper  die.  The 
view  on  the  left  shows  the  guard 
in  a  position  in  front  of  the  die. 
while  on  the  right  It  is  at  the 
limit  of  its  stroke,  the  punch  be- 

ing at  the  bottom  of  Its  travel. 

Clotch  aad  Cet-off  raapllar,  Ban-Bearing 
HUliard  Clutch  and  Machinery  Co.,  BImira,  N.  T. 

"American  Machinixt."  SepL  8.  1921. 

Th»  oae  of  the  ball-bearings 
la  to  permit  of  high  speeds, 
•van  IV  to  2,000  r.p.m.  The 
ball  boarlng  sleeves  are  said  to 
temro  thai  the  sleeve  mem- 
her  Is  kept  in  proper  align- 

ment with  the  other  memlwir. 
The  bearing  capa  are  fliK-d with  felt  washers  to  exclude 
dost  and  retain  the  lubricant. 
W%tnir  ball  bearings  are  also 

In  the  high-speed  friction 
  t-oir    couplings,    for    use    In 
oooneetion  with  hlgh-spr«<l  gas 
eitrlnea  and  for  driving  c«n- 
irtfuKal  pomps,  blowers  and 
alr-comprcasers.  The  cut-off 
oeupliBga  aro  Buda  tor  ahaf  u 
1 A    to  3  H  in-   in  diameter. 

Pyrometer,  Compensated 
Brown   Instrument  Co.,   Philadelphia,  Pa. 

"American    Machinist,"   Sept    8,    1981. 

This  thermo-electric  pyrometer 
is  automatically  compensated  In 
the  Instrument  Itself  for  changes 
In  cold-Junction  temperature.  It 
includes  means  for  setting  the 
pointers  to  sero.  No  cold  well  In 
the  ground  nor  compensating  box 
is  necessary.  After  mounting  the 
Instrument,  the  pointer  is  set  by 
the  zero  adjuster  to  correspond 
with  the  index  on  the  scale. 
When  the  temperature  surround- 
inc  the  instrument  rises,  the  In- 
dix  automatically  rises.  Record- 

ing instruments  can  be  equipped 
with  this  automatic  compensation 
and  with  means  (or  setting  the 
pointer  to  xero. 

Base  Block,  Vernier  Height  Oage 
Art  Tool  Co.,   16  Montgomery  St.,  Bridgeport,   Conn. 

"Amerlcun  Machinist"  Sept  8,  1921, 

This  base  block  Is  Intended  to  hold  vernier 
ralipers  or  height  gages  In  an  upright  position 
when  using  them  for  laying  out  or  testing  work 
upon  H  bench  plate.  The  block  Is  made  of  car- 

bon steel  and  ground  and  finished  all  over.  A 
groove  passing  lengthwise  through  the  upper 
side  of  the  block  takes  the  Jaw  of  a  standjvrd 
lulght  gage.  A  flat-sided  taper  key,  locked  by 
Mi.ans  of  a  headless  screw  on  the  under  face 
of  the  block  Is  used  to  obtain  a  Arm  grip  upon 
the  gage  without  danger  of  marring  if. 

m 

i 

Clip,  paste  on  3  x  5-in.  cards  and  file  as  desired 



February  2,  1922 Eliminate  Waste — With  Modem  Equijyment 

NEWcr/MJ?  ENIvARGED 

2001 

■itiiMiiiiiiiMitiitinNiuuiiiiuic: 

Machine  Tools  and        | 
}       Machinery  Wanted       f 
I  Maehinr-tonl  wantn  published  | a  without   churge  I 

^■IIIIIIIIIDIIMIIIIIIIIMI   tllllltlllllllMlMllllllllllllMllillillilltHlllllllltinlHHIIIni^ 

Ala.,  BirminKliQiu — C.  T.  Lehmani  2300 
Ave.  A.,  C.  C.  I'lniiy,  I'uicli.  Agt. — 

One  eye  bolt  maohini'  of  type  and  capac- 
ity similar  to  Williams  &  AMiite  No.  2  eye 

bender,  arrangid  for  motor  drive. 

One  slow  spet'd  biilldozor  ot  .size  and  ca- 
pacity similar  to  W.  &  W.  Machine  No. 

29-U,  or  X}ax  machine  No.  10,  arranged 
for  motor  drive. 

One  30  in.  hot  saw  and  burring  machine, 
imilar  to  Ajax  No.  3,  complete  and 

.irranged  for  motor  drive,  current  available 
■i  phase,  60  cycle,  220  volt  (all  used). 

Ala.,  Pyrlton — J.  Boyd.  Route  2 — ^mica 
^rindins  machinery  and  ecjuipment. 

Conn.,  BridK(>port — The  Park  Ave.  Gar- 
aifr,  1608  Park  Avo.,  A.  Levine,  Purch. 
AKt. — chain  hoist  block  about  J  ton  ca- 
|)acity. 

I>el.,  TTilniinrfon — The  Wilmington  Sugar 
Refining  Co.,  Du  Pont  Bldg. — machinery 
for  proposed  sugar  refinery. 

Ga..  Brunswick — The  Brunswick  Cross 
Arm  Co.  Box  167^-one  cro.ss  arm  boring 
m.achine,  one  high  .speed  band  resaw,  fast 
feed  matcher  and  file  room  equipment. 

III.,  rhicago— The  Acme  Wood  Working 
Co.,  1320  Rawson  St. — one  Pringle  Brodie 
v-^iriety  lathe. 

III.,  Chica«a — B.  A.  Putter,  7871  Glen- 
wood  Ave. — small  bench  punch  press,  11 
in.  stroke,  6  in.  base  dio  between  ram  and 
bed,  also  automatic  wire  forming  machines. 

ni..  Cliicneo — The  N'atl.  Stamping  &Klec- 
tric  Wli.s.,  124  .South  Clinton  St. — one  36 
in.  power  square  shear. 

HI..  Chicaeo — The  B.  H.  Stafford  Furni- 
ture Co.,  218  South  Wabash  Ave — cabinet 

benches  and  250-165  degree  sprinkler 
heads. 

III.,  Chicaeo  —  v.  Throne.  Room  1750, 
MiCormick  BUIg. — one  Xo.  25  double  anvil 
ijpe  Diamond  hog,  cipacitv  .">  to  8  cords 
p<;r  hour  (used)  ;  Williams  varnish  scrap 
.schreildcr :  Williams-Miller  speci.al  size  No. 
12  pulverizer  known  under  old  name  as 

Miller  special  "G"  size. 
ni.,  OhipRKo — The  T^nrterwritcrs  Labora- 

lories,  207  Kast  Ohio  St.,  .V.  Peterson, 
I'lirch.  Agt. — one  2,  21  or  3  ft.  radial  drill 
press.  Machinr-  that  can  be  readily 
adapted  to  thf  drive  will  be  considered 
(2J  ft.  preferred,   good  make). 

III..  Syraniori— E.  J.  Morgan — pipe  ma- 
chine, 4  to  6  in.,  Beaver  or  other. 

HI.,  Toulon — The  Ed.  Educ,  J.  A.  Now- 
lan,  .Secy. — rtomostic  science  and  manual 
training  oquipment  for  proposed  Township 
High   School. 

ni..  Wiiinetkn— 1'  W.  Hubsch,  1072 
Spruce    St. — one    8    ft.    steel    cornice  brake. 

Kan.,  BnUlwin— W.  Hey — truck,  tractor, 
lathe  and  welding  eiiuipment. 
Ky..  I,exinKtnn — The  Amer.  Metallic 

Packing  Co. — modern  ice  machine,  15  to 
20  ton  capacity. 

I.a.,  New  OrlcaiiH  —  The  Estate  R.  G. 
Hol2or,  317  BurKunay  St.,  sheet  metal  work, 
etc.,  J,  E.  V.  Holzer,  Asst.  Mgr.,— crankshaft 
pirmdmg  machine  for  use  in  automobile  de- 

partment (new  or  used),  8  ft.  6  in.  to  10 
ft.  6  in.  power  cornice  press  brake,  bending 
capacity  vi   or  10  gage  (slightly  used). 

La.,  New  Orleans  —  The  Orleans  Steel 
Products  Co.,  Inc.,  1021-25  Bienville  St. — 
crankshaft  power  grinding  machine  or 
crankshaft  grinder  attachment  to  be  fast- 

ened to  lathe  (used).  Wants  catalogs  for 
power  machines,  also  attachments  for  doing 
crankshaft  work  for  automobiles,  etc. 

Mass..  Enfield — J.  E.  Hess,  P.  O.  Box 
144 — one  small  lathe  (used). 

Md„  Baltimore — The  Purchasing  Dept. 
of  the  Western  Maryland  R.R,,  Morris 
Bids. — machine  tools  for  rail  reclaiming 

plant. 
Md.,  Baltimore  —  S.  T.  Williams,  223 

North  Calvert  St.— one  piece  shafting,  11- 
13  ft.  long,  3,'s  in.;  one  30  x  8  in.  split 
pulley ;  3  post  hangers,  3  set  collars,  one 
clutch  and  sleeve,  all  for  3i\  in.  or  near 
this  ;  one  150  hp.  Corliss  or  similar  engine 
and  two  100-125  hp.  boilers. 

Mich.,  Detroit  —  The  Bd.  Educ,  1354 
Bway.  Ave.,  A.  Gadd,  Bus.  Mgr. — drill, 
brest  drill,  grinders  and  emery  wheel dressers. 

Mich.,  Detroit — The  Dept.  of  Purchases 
and  Supplies,  710  Marquette  Bldg.,  6.  J. 
Finn,  Comr. — one  earth  boring  and  pole setting  machine. 

Mich..  Detroit — The  Eagle  Bottling  Wks., 
4140  Antoine  St. — bottling  and  capping  ma- chinery. 

Mich.,  Detroit — H.  A.  Meier,  2153  Belle- 
vue  Ave. — one  motor  driven  air  compressor, 
6x8,  one  traveling  crane,  35  ft.  span,  one 
Ohio  grinder,  one  3  ton  electric  hoist  and 
one  planer,  42  in.  x  14  ft. 

Mieh.,  Grand  Rapidn — The  Grand  Rapids 
Metal  Products  Co.,  1530  Monroe  Ave.,  N. 
W. — two  spindle  drill  press  and  a  No.  2 
Warner    &    Swasey    screw    machine. 

Mieh.,  Lansinic — The  Robin.son  Drug  Co., 
107  North  Washington  St. — equipment  for 
small  ice  cream  manufacturing  plant  (used). 

Mo.,  Joplin — The  Conqueror  Trust  Co., 
120  West  4th  St.,  J.  G.  Starr,  Vioe-Pres.— 
tools,  lathe.s,  etc.,  for  garage  and  machine shop. 

Mo..  Monett — Butler  &  McCormick,  3rd 
St. — garage  tools,  vise,  bits  and  gasoline torch. 

Alo..  Monetti — Lawler  &  McKinney,  P.  O. 
Box  311. — gasoline  boring  machine. 

Mo.,  Webb  City— The  Webb  City  Stone 
Co.,  29  South  Main  St.,  or  P.  O.  Box  505, 
C.  Stupp.  Mgr. — one  18  or  20  in.  stone 
crusher  and  one  double  drum  hoist  and 
cable. 

N.  Y..  New  York — The  National  Railways 
of  Mexico,  Woolworth  Building — list  of  120 
machine  tools  for  their  railroad  shops  in 
Mexico.  The  list  includes  different  sizes 
and  makes  of  lathes,  shears,  drills,  grinders 
and  rolls. 

N.  Y.,  RocheHfrr — S.  Snyder,  531  Lyell 
\ve. — electric  trucks  for  factory  use  (new or  used). 

N.  Y..  Worcester — H.  Mooney — equip- 
ment for  garage,  including  taps  and  dies, 

adjustable  reamers,  battery  charging  out- 
fit, lathe,  air  compressor  and  tank,  vise, 

small  air  drill   (new  or  used). 

N.  C,  Wilson — Hackney  Bros.,  Inc.,  T. 
J.  Hackney,  Purch.  Agt.— complete  wood- 

working machinery. 

O.,  Cincinnati — Norton  Broadway  Mchy. 
Co.,  236  Bway.,  C.  H  Norton,  Purch.  Agt. 
— six    small    quick    change    gear    lathes; 

planer  grinder ;  No.  4  and  No.  5  inclinable 
press  to  weigh  from  4,000  to  5,000,  also  two 
smaller  inclinable  presses. 

O.,  Cleveland^-J.  C.  Heintz  &  Co.,  1319 
Main  Ave.  —  small  engine  lathe  (new  or used).    . 

O.,  Cleveland — The  Sandusky  Cement  Co., 
626  Engineers  Bldg.,  c/o  F.  Q.  Herman — 
three  overhead  traveling  cranes,  80  ft.  span, 
10  ton  capacity. 

O.,  Findlay— The  Visible  Pump  Co.,  S. 
B.  Rohrer.  Genl.  Mgr. — machinery  for  large 
machine  shop  including  lathes,  drill,  presses, 
grinders,  etc. 

O.,  Toledo — The  Natl.  Supply  Co.,  Clair 
and  Washington  Sts. — two  5  ton  traveling cranes. 

Okla.,  Nowata — The  Nowata  Star,  J.  G. 
Norton,  Mgr. — machinery  for  proposed 
newspaper  plant  on  Main  St. 

Okla.,  Okmulgee  — •  The  Okmulgee  Ma- 
chine Shop,  2nd  and  Alabama  Sts. — one 

large  16  ft.  lathe  and  1  small  lathe,  also 
forge   or  foundry  equipment. 

Pa..  Braddock  —  The  Bd.  Educ. — lathes 
and  equipment  for  vocational  department 
of  high  school. 

Pa..  Braddock — Zamore  &  Kurfeerst,  905 
Braddock  Ave. — steel  brake   (used). 

Pa.,  Charleroi — ^The  Charleroi  Iron  Wks. — one  keyseater. 

Pa..  Norristown  —  The  Hatchinson  Mfg. 
Co.,  Inc.,  manufacturers  of  woodworking 
equipment  —  additional  boring  machines, lathes,  etc. 

Pa.,  Oil  City — The  Bd.  Educ.^quipment 
for  vocational  department  of  new  high 
school. 

Pa.,  Phila.  —  The  Blum  Mfg.  Co.,  1020 
Market  St.,  J.  Blum,  Pres. — paper  box  cut- 

ting machine. 

Pa.,  Phila. — B.  Ettleman.  6617  Kingses-. 
sirig  Ave. — pneumatic  riveting  hammer,  air 
drill,   sealing  tools,   etc. 

Pa.,  Phila. — E.  J.  McAleer  &  Co.,  1422 
North  8th  St..  manufacturer  of  tinware — 
additional  power  presses  and  other  ma- chinery. 

Pa.,  Phila.— The  S.  &  M.  Dye  Wks.,  3419 
Richmond  St. — additional  weaving,  spinning 
and  drying  machines  for  new  addition  to factory. 

Pa.,  Phila. — The  School  District  of 
Phila.,  19  and  Chestnut  Sts..  M.  L.  Savage. 
.Supt.  of  Supplies — Bids  will  be  received 
until  Feb.  9  for  a  quantity  of  machinerj' 
for  manual  training,  metal  and  woodwork- 

ing  shops. 

Pa.,  PhUaj — The  J.  M.  White  Co.,  1116 
Olive  St..  J.  M.  White,  Pres. — automatic 
wire  braiding  machines  and  general  ma- 

chinery for  wire  braiding  plant. 
Pa,,  Pittsburgh — The  Findlays  Tire  Shop, 

4712  Baum  Blvd. — band  saw  and  electric drill. 

Pa.,  Pittsburgh — The  National  Tube  Co.. 
Frick  Bldg. — one  15  ton  overhead  crane 
for  Christy   Park  Wks.   at   McKeesport 

Pa.,  Pittsburgh — The  Pittsburgh  School 
of  Automobile  Engineering,  237  Collins 
Ave. — lathes,  drill  presses  and  garage 
equipment    (used). 

Pa..  Pittsburgh — C.  J.  Seyler,  626  Aspin 
St. — machinery  for  machine   shop   (used). 

Tenn.,  Knoxville — The  Appalachian  Mar- 
ble Co.,  Middlebrook  Park — 20  in.  power 

feed  drill  press ;  6  x  6  power  hack  saw ; 
18  in.  X  8  ft.  engine  lathe  with  counter- 

shaft; 16  X  16  back  geared  crank  shaper. 
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The  Weekly  Price  Guide 
This  Week's  Market 

Straetnral  shapes  quoted  at>$l.'n  per  100  lb.,  Pittsburffh. 
ia  lots  of  20  totts  or  more;  smaller  tonnafres  at  $1.60.  Plates 
and  bar*  continue  at  $1.50.  Pijr  Iron,  Eastern  Pa.  No.  2X, 

is  quoted  at  $22.^  as  against  $20.76  per  gross  ton  last  week. 

Metals  in  New  York  warehouse.s  report  demand  for  cop- 
per slicht;  tin  quoted  at  32c.  as  against  33c.;  zinc  at  Siic. 

as  compared  with  Sic.  per  lb.  last  "week,  and  lead  prices  firm 
bot  demand  small.  Babbitt  metaT  (best  grade)  is  quoted  at 

31c  (600  lb.  lots)  in  New  York  and  at  41c.  per  lb.  in  Cleve- 

Sal  soda  down  50c.  per  100  lb.  in  Cleveland  and  linseed  oil 
np  2e.  in  New  York  and  4c.  per  gal.  in  Cleveland.  Rise  in 
linseed  oil  attributed  to  increase  in  cost  of  flaxseed. 

Sobctantial  price  reductions  on  abrasive  materials  quoted 
in  New  York  and  on  shop  supplies  in  the  Cleveland  market. 
CUeaco  prices  firm  throughout  the  week. 

IRON  AND  STEEL 

PIG  IRON  —  Per  gross   toa  —  Quotations   compiled    by   The 
Matthew  Addy  Co.: 

CINCINNATI 

No.  2  Southern    122.50 
Northern  Basic    22.02 
Southern  Ohio  No.  2    23. S2 

NEW  YORK— Tidewater  Delivery 
Southern  No.  2  (Silicon  2.25  to  2.7S)      28.  SO 

BIRMINGHAM 

No.  2  Foundry    18.00 

PHII.ADtl.PHIA 

rastem  Pa.,  No.  2k,  2.25-2.75  sil    22 .  26 
Virrinia  No.  2    28.74 
Bawc    20.75 

Grey  Forge    22.50 

CHICAGO 

No.  2  Foundry  local    2 1 .  70 
No.  2  Foundry,  Southern,  sit  2.25@2.75    24.66 

PITTSBURGH,  including  freight  charge  from  Valley 
No.  2  Foundry    22.46 
Basic    20 .  96 
Bessemer    21.96 

SHEETS — Quotations  arc  in  cents  per  pound^  in  various  cities 
from  warehouse;  also  the  base  quotations  from  mill: 

Pitt,  burgh, 
l-arne 

Blue  Annealed  Mill  Lou 
No.  10    2.25 
No.  12    2.30 
No.  14    2.35 
No.  16    2.55 

Black 
Nos.  17and2l.  3  85 
Nos.  22and24.  2  90 
No*.  25  and  26.  2  95 
No.  28    3.00 

Galvanized 
No*.  10  and  II.  3  00 
Nos.  12  and  14.  3   10 
No*.  17  and  21.  3  40 
No*.  22  and  24.  3^5 
No.  26    3.70 
No.28    4.001 

New  York  Qeveland 
3.28 
3.33 
3.38 
3.48 

3.80 
3.85 
3.90 
4.00 

3  to 
3.15 
3  20 
3  30 

3  55 
3  60 

Chicago 
3.38 

3.43 3.48 

3.58 

3.95 

00 

10 
40 

^3 

70 

00 

65 

75 

75 

85 
IS 
30 
55 
75 

00 
05 
15 

4  15 
4.25 4.55 

4.70 
4.85 
5.15 

WROUGHT  PIPE— The  followinp:  discounts  are  to  jobbers  for 
carload  lots  on  the  latest  l*ittsl>nri(h  basing  catd: 

Steel 
Inches  Black 

lto3       71 

BUTT  WEl.D  Iron 
GaW.  Inches  Black 
581  J  toll       44S 
LAP  WEl.D 

SIJ  2       39| 
55i  2}  to  4       42| 
5l|  4|to6       42* 
50}  7  to  12       40J 

BUTT  WEl.D.  EXTRA  STRONG.  PLAIN  ENDS 
ItolJ       69  57*  }toU       44i 
2  to  3       70  585 

LAP  WKI.D,  EXTRA  STRONG.  PLAIN  ENDS 

2    64 

2Jto6    68 
7  to  8    65 
9  to  12    64 

62 

66 

65 
7  to  8       61 
9  to  12       55 

Malleable  fittings. 

2i  to  4. 

4|  to  6. 

SOI 

S4S S35 

2    40i 

2.;  to  4    43l 

4Jto6    421 7  to  8    35} 
9  to  12    301 

Galv. 

29} 

25} 

29} 291 

27i 

30} 

27 
31 
30 
23 
18 

Classes  B  and  C,  Banded,  from  New  York 
stock  sell  at  net  list.    Cast  iron,  standard  sizes,  20-5%  off. 

WROUGHT  PIPE— Warehouse  discounts  as  follows: 
New  York     Cleveland         Chicago 
Black  Galv.  Black  Galv.  Black    Galv. 

1  to  3  in.  steel  butt  welded.  6<.%   53%   60.i%   47J%  625%   485% 
25to6in.steellapwelded.  Mfl   47%    SSS^o   44|%   S<)J%   455% 

Malleable  fittings.     Classes  B  and  C,  Banded,  from  New  York 
stock  sell  at  list  less  10%.    Cast  iron,  standard  sizes,  32-S%  off. 

MISCELLANEOUS — Warehouse  prices  in  cents  per  po'.ind  in 
100-lb.  lots: 

New  York 
4  50 

6  00 7.00 

3.38 

Open  hearth  spring  steel  (base) 
Spring  steel  (light)  (base)   
Coppered  Bessemer  rod$(base). 
Hoop  steel   
Cold  rolled  strip  steel   
Floor  plates   
Cold  finished  shafting  or  screw. 
Cold  finished   flats,  squares..  . . 
Structural  shapes  (base)   
Soft  steel  bars  (base)   
Soft  steel  bar  shapes  (base). . . 
Soft  steel  bands  (base)   
Tank  plates  (base)   
Bar  iron  (2  00^2.10  at  mill) .  . 
Drill  rod  (froni  list}        5S@oO% 
Electric  welding  wiic: 

,",           8..50... 
J           7.15... 
/.  toj           6.75... 

25 

60 

45 

9S 

63 

53 

S3 
13 
63 

68 

Cleveland 
6.00 
6  00 
8  00 
2.96 
8.25 4.56 

3.25 
3.75 
2.46 
2.36 

2.36 
2^46 
3.52 

55% 

Chicago 
4.50 
6.00 

6.03 3.13 

6.50 3.40 

3.40 3.90 

2.63 
2.53 

2.53 3.13 
2.63 
2.78 

50% 

.umi 

.11^12 

.10@tlt 

METALS 

Current  Prices  in  Cents  Per  Pound 

Copper,  electrolytic  (up  to  carlots).  New  York    14.37J 
Tin,  5-ton  lots,  New  York    32.00 
Lead  (up  to  carlots),  St.  Louis,  4.60;  New  York    5.00 
Zinc  (up  to  carlots),  St.  Louis,  4.97};   New  York    S.37| 

Ai      •  no.     oQor   ■       •     1  ,e  New  York  Cleveland  Chicago 
Aluminum,  98  to  99%  ingots,  1-15  ■ ton  lots      19.20        20.00  18.00 

Antimony  (Chinese),  ton  spot       5. SO          6.50  6.75 
Copper  sheets,  base     21.25         22.00  23.00 
Copper  wire  (carlots)   15(0115.25     17.00  16.25 
Copper  rods  (ton  lots)      19.75         24.00  19.50 
Copper  tubinn  (l(X)-lb.  lots)     21.25         24.00  23.00 
Brass  sheets  (100-lb.  lots)      16.75         17.00  18.75 
Brass  tubing  (lOO-lb.  lots)     18.50        19.50  20.50 
Brass  rods  (1,000-lb.  lots)      14.75         16.00  15.75 
Zincshcets(casks).  (8%  dis.  carlots)..    10.50         10.65  15.75 
Nickel  (ingot  and  snot),  Bayonne,  N.J.  41  00              
Nickel  (electrolytic),  Bayonne, N.J.  .  44  00            ..... 

Solder  (}  and  J),  (case  tots)      I''. 1)0        23.''>0  19.25 Babbitt  metui  (best  grade)      31.00         41.00  36.00 
Babbitt  metal  (commercial)     16.00         13.50     _    9.00 



February  2,   1922 Cut  Production  Costs — With  Modern  Equipment 
200k 

Shop  Materials  and  Supplies 
SPECIAL  NICKEL  AND  ALLOYS— Price  in  cents  per  lb. 

Malleable  nickel  ingots    45 
Malleable  nickel  sheet  bars    47 

Hot  rolled  rods,  Grades  "A"  and  "C"  (base)    60 

Cold  drawn  rods,  Grades  "A"  and  "C"  (base)    72 
Copper  nickel  ingots    37 
Jlot  rolled  copper  nickel  rods  (base)    45 

Manganese  nickel  hot  rolled  (base)  rods  "D" — low  manganese  64 

Manganese  nickel  hot  rolled  (base)  rods  "D" — high  manganese  67 

Base  price  of  monel  metal  in  cents  per  lb.,  f.o.b.  Bayonnc,  N.J.: 
Shot     3S.00     Hot  rolled  machined  rods  (base) .. .     53.00 

Blocks     35.00     Hot  rolled  rods  (base)       42.00 

Ingots     38.00     Cold  drawn  rods  (base)       56.00 
Sheetbars...   40.00     Hot  rolled  sheets  (base)       55.00 

OLD  METALS — Dealers'  purchasing  prices  in  cents  per  pound: 
New  York  Cleveland  Chicago 

Copper,  heavy,  and  crucible      il.25         11.00         11.00 
Copper,  heavy,  and  wire      11.00         10.50         10.00 

Copper,  light,  and  bottoms       9.00  9.00  8.  75 
Lead,  heavy       4.00  3.50  3.50 
Lead,  tea        3.00  2.75  3.00 

Brass,  heavy       6.00  6  00  6.50 
Brass.light       4.50  4  25  5.00 

No.  1  yellow  brass  turnings        5.75  5.00  5.75 
Zinc        3.00  2. CO  2.75 

TIN  PLATES— American  Charcoal  Plates— Bright— Cents  per  lb 

New  Cleve- 
York  land      Chicago 

"AA.A"  Charcoal  Melyn  Grade: 
IC,                20x28,    112  sheets       20.00  18.25          18.50 
IX,              20x28,    112  sheets       22.50  21.00         20.90 

".\"  Charcoal  Allaways  Grade: 
IC,                20.'c2S.    112  sheets        17.00  16.00         17.00 
IX,               20x28,    112  sheets        20.00  18.75          19.60 

Coke  Plates,  Bright 
Prime,  20x28  in.: 

100-lb.,        112  sheets        12.50  12.00         14.50 
IC,               112  sheets        12.80  12.30         14.80 

lerne    Plate 

Small  lots,  8-lb.  Coating: 
100-lb.,    14x20         7.00  5.60           7.25 
IC,           14x20         7.25  5.85           7.40 

SHOP  SUPPLIES 
Current  Discounts  from  Standard  Lists 

MISCELLANEOUS 

Cleve- 
New  York  land 

20.07J@.$0.10   JO.  12 Cotton  waste,  white,  per  lb.  .  .  . 
Cotton  waste,  mixed,  perl  b..  .  . 
Wiping  cloths  per  M.,  UJxUJ.. 
Wiping  cloths  per  M.,  131x20|. 
Sal  soda,  100  lbs   
Roll  sulphur,  2-bbl.  lots  per  ICX) 

lb.....   
I.inseed  oil,  per  gal.,  5  bbl.  lots..  . 
White  lead,  dry  or  in  oil      100  lb.  kegs 
Red  lead,  drv     lOOIb.  kegs. 
Red  lead,  in  oil      100  lb.  kegs. 
Fireclay,  per  75  lb.  bag   
Coke,  prompt  furnace,  Councils villc. .  .per  net  ton   82.  7 
Coke,  prompt  foundry,  ConncllsviUe,. .  per  net  ton      3 

.055®;. 09 

2.10 

2.55 
.77 

.0') 

50.00 
55.00 
2.50 

3.25 

.SO New  Yo 
New  Yor 
New  Yor 

.80 

Chicago 

SO.  13 
.11 

55.00 
65.00 
2.65 

3.50 
.80 

k,  12  25 

k,12  25 
k,  13.75 1.00 

^$2. 'JO 

'    4.25 

New  Cleve- York  land    Chicago 

Machine  Bolts: 

,M1  sizes  up  to  1x30  in      60-5%  60-10%  60-10-10% 
IJ  and  11x3  in.  up  to  12  in       50%   60-10-10%    60-10% 
With  cold  punched  sq.  nuts        50%          
With  hot  pressed  hex.  nuts  up  to  1x30 

in.  (plus  std.  extra  of  10%)       55%           ..?4.00off 

Button  head  bolts,  with  hex.  nuts        35%     ?3.90  net          

Hex.  head  and  hex.  nut  bolts         40%              65-5% 
Lag  screws,  coach  screws        6S%                60% 
Carriage  bolts,  up  to  1  in.  x30in   SO-10%  60-10%    50-5% 
Bolt  ends,  with  hot  pressed  nuts       60%                 55% 
Tap  bolts,  hex.  heads        25%          

Semi-finished  nuts  I  and  larger        75%  75-10%         80% 
Case-hardened  nuts         65%          
Washers,ca3t iron,  Jin., per  lOOIb.  (net)      ?4.S0  ?3.50            $3.50 
Washers,cast  iron, iin.per  lOOIb.  (net)       3.75  3.50             3  50 
Washers,  round  plate,  per  100  lb.  Off  list     4  00               3.50  n.t 

Nuts,  hot  pressed,  sq.,  per  100  lb.  Offlist     3.00  3.50               4.00 

Nuts,  hot  pressed,  hex., per  1001b. Offlist     3.00  3.50              4.00 
Nuts,cold  punched,sq.,perlOOIb.Offlist     3.00  3.50               4.00 

Nuts,coldpunched,hex.,perl00lb.Otriist     3. CO  3.50               4.00 
Rivets: 

Rivets,  T^in.  dia.  and  smaller        60-5<o  60-10-10%      65-5% 
Rivets,  tinned         CO-.i'Jo  60-10-10%  4.;c.  net 
Button  heads  J-in.,  l-in.,  1x2  in.  to  5 

in.,perlOOIb   (net)      33.50  33.25            33  43 
Cone  heads,  ditto   (net)        3.60  3.35               3.53 

Ij    to    I'-in.    long,    all    diameters, 
£AT/f ./ per  100  lb         0.25             O.IS 

i  in.  diameter   EXTRA       0.15              0.15 
J  in.  diameter     EXTRA       0.50             0.50 
1  in.  long,  and  shorter    EXTRA       0.50              O.SO 
Longer  than  5  in    EXTRA       0.25             0.25 
Less  than  200  lb    EXTRA       0.50             0.50 
Countersunk  heads     EXTRA       0.  35        34.03  base 

Copper  rivets                      60-5%  50%      50-10% 
Copper  burs    40%  50%          

30.90 
0.40 

I.ard  cutting  oil  (50  gal.  bbl.)  per  gal.       30.90       30.85 
Machine  oil,  lubricating, (50  gal.  bbl.) 

per  gal           0.45        0.3S 

Belting — Present  discounts  from  list  in 
fair  quantities  (J  doz.  rolls) 

Leather: 

Lightgrade       50-5%     50-5%    60-10% 

Medium  grade    45%  4O-10-2J%     50% 

Heavy  grade    40%         40%       40-5% 
Rubber  and  duck: 

First  grade       50-10%    50-10%       

Second  grade    60-10%:     (<0-S%  60-5% 
Abrasive  materials — Insheets9xllin.: 

No.  1  grade,  per  ream  of  480  sheets, 

Flintpaper    35.84       3-'. 85       36.48 
Emery  paper   ,    8.80       11.00         8.80 
Emery  cloth    27.84       32.75       29.48 

Flint  cloth,  regular  weight,  width. 'J 
in..  No.  1  grade,  per  50  yd.  roll,        4.50                 4.95 

Emerv  discs,  6  in.  dia..  No.  1  grade, 
pcrlOO.  ,   ̂„ 

Paper    132                  1.49 
Cloth    3.02                  3.20 
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OMv— Th«    Dm     River 

Main  S      ~ 

C*..  tM  BmI  Main  St..  R.  N.  Cano 

Pw.     Stx  I  to  S  >-4.  dwnp  oara.  aMo or  awl  d«av  :  aawll  hoCMlnc  oiitlM  :  rotary 
■tiiMi;  oaa-kalf  mile  It  to  20  lb.  iwlajrlBS 

»»■■.  ■aaxTtn*  —  J.  O.  Duncan  Co.. 
Oatral  Sta..  marhiaorir  maa- 

B(««r  ruttlnc  back  c'^ro)!  iroa 
^  »-l4  Ik.  awinc  by  ]-«  (t.  iMis  uis<mI>  : 

wUnt  marhhn  to  out  srlint:i  oat  o(  wtxid 
nr  aakiac  ehaap  splint  bouom  ctetan*. 

Tmw^  KaaKTMa— TIm  Ka<un-<n(>  Content 
Produrtu  C»,  H.  A.  Awrln,  S.x:.v.— hrlck 
aa4  block  aaehlBca  alao  aeiror  pi|><'  furtus. 

Tvwt..  KaaxrilU — The  Whlt«  Oak  Corp., 
H.  T.  SiHncvr.  Trva.— ^«(alon«8  contala- 
lac  dka.  ■tanpinit  and  Mildnrlnic  rqulp- 
■MM :  woald  liko  to  mm  sp<>nit  w  ith  tlixao 
i>  a  Boaltloa   to  nianu(«rtur«   lif:ht   articlca 
or  Ua. 
T—  llMiBlala  riir — J.  T.  Ray — com- 

piala  marhtnrr>',  rlc  for  the  manufacture tlmmdj. 
Tes_  Ksde  r«.«  -The  Basle  Paaa  Oil  ft 

Oaa  Cb..  U  n.  llrauka.  Prea.— «ll  kinilx  of 
Maadanl  anal  ruiary  drilling  machinery 
•■4  aupiillra. 

Tex^  Headea — Tlie  Texns  Tinners  Sup- 
ply Co.,  XaiK-.'  and  Orayson  Sts.,  shoet 

metals  an<l  y|i<-<>i  tiirlul  pnxlucta,  W.  I>. 
Rocen.  I*uivli  Am.  —  tinnerK  sauariiiK 
■kaaia,  tlnmrs  formins  rolla,  all  kinds  uf 
tin  ahop  tools  and  auppliea,  also  4  ntui  r.  in. 
copper  ran  acrrws. 

Vm^  Lyvehbar* — The  Lynrhburtr  Paint  ft 
Color  <'orp. — c<>ni|>l<'ie  machinery  for  the 
mannfarture  of  paint,  including  mixers, 
•U. 

▼n,  Klehaaii«— W.  K.  Carter.  SOO  Sonth 
Lamhardy   St. — gaaoline  crane, 

W.  Va„  legaa — Oiiyan  Marhin-'  Shops. 
R  Shell.  Mcr.— «ne  I<  in.  or  14  in.  turret 
tathe  for  flmahlng  brni-H  bUKhins!),  nlHu  a<l- 
taatabte  rearoem  for  Kime ;  balanrine  rolls 
for  hiilanrlng;  armatures :  whe*-!  lathe  for 
tnmInK  stoel  wh<^l»  up  to  3t  In.  dlanii-t.r. 
grngt  31  to  48  in. ;  coM  saw,  «  in.  or  8  in. 
eaparlty :  wheel  pr(-^>..  ;oo  to  150  ton ;  aWt- 
tkv  abvar  and  punch  for  1  in.  plate. 

Wla..  rklltaa  — The  Chilton  T.tokle  Co., 
«/0  O.  J.  Boettch.T — ntachinerjr  for  the 
■HUNrfactur*  of  boUtlns  tackles, 

Whk,  0«4ak7— Polasek  Bros.,  *ZS  Car* 
MMar  Ato. — additional  sawins  machines, 
mclodhn  band  saw . 

Wis.,  Otm  Bar — ^The  Badger  Show  Case Wks..  133  .Vorth  IVarl  St.  —  additional 
woodworking   m^ohincry. 

Wla..  Oreea  Bay  —  The  HaKemeister 
Products  Co.,  Manitowoc  Bide.,  O.  Schober. 
Secy.^-dalr>'  machlni-ry,  refriseratlnK  ma- 
ehln«-ry  and  lee  machine  for  proposed  ice 
cream  plant  at   Marinette. 

Wla-  Keaaaha  —  The  Anderson  -  Jensen 
Col,  TtC  Rowland  Ave..  T.  W.  Anderson, 
Prea.  special  machini^ry  for  the  manufac- 
tara  of  phunblne  supplies. 
Wis.,  Maaltowoe  —  The  Hamacheck- 

Blcaer  Co..  11th  and  Franklin  Sta — repair 
■acfainery   for   Karate   on    Franklin    St. 

Wla..  Mllwaakre — The  American  Oranlto 
Wka..  lith  and  Cleveland  Aves. — moau- 
MSat  evttlac  machlnvry. 

Wla„  miwaakec — Byrne  Bros.  Co..  3118 
Biirleiarb    St. — gasoline    storage    tank    and 

Wla.,  Partaco— The  Hyland  G.iraeo  Co., 
J.  H.  .laekman.  Ptireh  .Vet. — auto  repair 
madilnt-ry,  includins  a  drill  press. 

Wis.,  Pralr<e-4a-t'hlrn — The  Prairie-du- 
Chl<n  Woolen  Jflll  Co..  K.  H.  Poebter. 
Pres. — special  and  new  machinery  inchid- 
lac  8  seta  cardhiK  asachines  for  proposed 
woolen  mill. 

WU^  Waawatoaa  .—  R.  OixainKer,  187 
State  St. — brake,  header  and  shear  for  sheet 
aetal  work.. 

Wla..  WaawataMi — R.  Mueller.  P.  O.  Box 
815 — rip  and  cross  cut  !<aw,  unlvirsal  table, 

Wl«..  Waawataaa — 'U'hipp  ft  Ooehel.  «7 
Vine  St..  J.  Ooebel.  Ptirrh.  Afft,— one  folder. 

Wis..  Wlaeaaala  Raplda  ^  The  Omnd 
Raphia  Canninc  Co..  H.  Dom,  Purch.  Art- 
— aortln*  machinery,  hullers  and  conveyors. 

I     Metal  Working  Shops 
Cat,  Saa  PmMlseo— A.  Uvenals,  1625 

nctfle  Ave.,  has  awarded  the  contract  for 
tha  eoostractlon  of  a  1  story  automobile 
vspalr  sbop  on  Pacine  Ave.  near  Larkin 
St  Bnmatad  cost,  812.000.  Noted 
Jan.    I*. 

_C««a_  Brhtaepaet — The  Southern  New 
BMcland  T'lrphono  Co,  114  Court  St..  New 
Haven,   plans    (n   oonstnict   a    rarace   and 

warehouse  on  Beechwood  Si.  and  Colorado 
.Ave.,    here. 

('ana.,  Harlfanl^nruKui  ^  Traulimaii, 
]40  Windsor  .\\e„  are  havinit  revisiMl  plans 
S>r.|»ai-«>»1  for  the  const ruft Ion  of  a  8  story. 
It  X  100  ft.  fraraire  on  Windsor  .Vve.  Ks- 
lininteil  coal.  lIUO.Oiio.  <;.  .\.  Zunner,  183 
Ul8h   St.,   Aroht.      Noted   Sept.    1$. 
Ceaa.,  Ilarltard — J.  Itiilx-rt.  Mountain 

lid.,  W.'si  Hartford,  Is  recelvinK  bids  for 
the  eon.stnution  of  a  1  story  52  x  J30  ft. 
RaraitK  on  l*ark  .St.  Bstimnted  eiuil,  880,- 
000.  O.  ir.  .Matthews,  48  Campfleld  Ave.. 
Archt. 

raaa.,  Waterbary — F.  F.  Klrschner.  14 
I*le<lniont  St.,  has  a«aril<il  tile  contract  for 
the  const  ruction  of  a  2  story,  80  x  I2&  ft. 
earaire.  saiv.s  and  service  station  on  South 
.Main    St. 

ni.,  fVeopart — The  Woodmanse  Mfif.  Co., 
10  Oalens  St.,  plans  to  liulld  a  2  story  fac- 

tory for  the  inanufuciure  of  windmllis. 
K.stlinated  cost,  $SO,0(V).  A.  Stecnrod, 
Secy.     Architect   not   selet'tid. 

lU..  Kerkford  —  G.  C.  l?ro\vn  and  W.  C. 
<;rl<lU..v,  !«;«  Ilorrinnn  Ulvil.,  will  soon 
anaril  the  com  run  for  the  iMiistructlon  of 
n  1  story,  CO  x  14S  ft.  caraKe.  a  86  X  80 
ft.  repair  shop  and  a  20  x  30  ft.  boiler 
plant  on  Auburn  .Ave.  Ratimated  cost, 
875.000.  r.  K.  Wolfley,  610  Stewart  Bldgr, 
Archt.     Noted  Dec.  22. 

Tb<I„  Indlaaapelis — W.  H.  Harrere,  Jr. 
and  D.  Miller,  c/o  City  Trust  Co..  are  rep- 
resentinir  local  liu-siiiess  men,  who  are  hav- 
inic  plans  prepared  for  tlie  coiLstniction  of 
a  •  story.  \35  x  1S6  ft.  Ifurace  and  auto 
storage  liulldinB  on  Illinois  St.  Kstlmated 
cost.  8700,000.  Bass,  KnowUon  &  I'o.,  801 
Hume-Manaur  Bldg.,   .Archts. 

»rd..  Bridewell  (Jessiips  P.  O.)— The 
Maryland  Ilou.sc  of  Conection.  Union  Trust 
nUlR.,  Italtimore,  has  awarded  the  contract 
for  the  con«tnictlon  of  a  2  story.  45  x  144 
ft.  work  shop.  here.  Kstlmnted  cost,  848,- 
S«0.     Noted   Jan.    1». 

Minn..  Dulutli — Jacobson  Bros.,  410  Co- 
lumbia Rldtc..  will  receive  bids  until  Feb. 

\&  for  llie  con.«I ruction  of  a  1  story,  7S  x 
140  ft.  ijrarage  on  {■liist  Superior  St.  Kx- 
tlmated  cost.  8100,000.  Halstead  &  Sulli- 

van 409  Palladlo  Bklgr.,  Arolit.^.  and  Knurs. 
Mo.,  Jeplln — The  Conqueror  Trust  Co., 

120  West  4th  St..  plans  to  build  a  garaKO 
and  machine  shop  on  Wall  St.  K.stimated 
cost.  $2.'>.uno.  J.  n.  Starr.  Vloc-Tres.  C. 
Sudhoelter  ft  Co.,   715  Jop'.ln  St,  Archts. 

.Mo..  St.  l«nls — W.  F.  Parks,  Frisco 
BIiIk.,  ix  havini;  plan.s  prepared  for  the 
construction  of  a  3  story,  08  x  180  ft. 
Ksrage  on  North  Euclid  Ave.  Kstimated 
cost,  850,000.  W.  H.  Mills.  Chemical 
nidg.,   Archt. 

Mo.,  8t.  T<oBla — 5^ruwrs,  Vandcrvoort  & 
Barney  Dry  Goods  Co.,  9th  and  OIlvo  Sts., 
will  soon  award  the  contract  for  the  con- 
strnctlon  of  a  4  story.  102  x  160  ft.  iraraKe 
on  St.  Charles  St.  Kstimated  cost,  8350,- 
000.     M.  L,.  Wilkinson,  prcs.     Private  plans. 

V.  J.,  ramdrn — S.  V.  Reeves  Stove  Co.. 
32nd  and  Haynes  Sts.,  will  build  a  2  story, 
40  X  40  ft.  foundry.  Kstimated  cost,  17,500. 

Pa.,  Beaver  Falla— The  Keystone  Driller 
Co.,  8th  Ave.,  manufaeturcrs  of  well  drlll- 
InB  machinery  and  pumps,  will  build  1 
story.  80  x  110  ft..  20  x  201  ft.,  80  x  ino 
ft  .and  80  X  80  ft.  factory  additions.  Kstl- 
mated  cost,   8200,000. 

Pa.,  Phlla.— The  Kolb  BnklnR  Co..  10th 
and  Ri.ed  Sts..  is  reeelvlni;  bids  for  the 
construction  of  a  1  story,  124  x  2<iO  ft. 
VaraKe  on  Broad  and  Greene  Sts.  Kstl- 
tnatid  cost  8*0.000.  H.  B.  Wcldon,  10 
South  18th  St.,  Archt. 

Pa.,  Phlla.— R  J.  McAleer  &  Co.,  1422 
North  8tli  St.,  has  awarded  the  contract 
for  the  construction  of  a  2  story,  40  x  60 
ft.  tinware  factory  on  North  8th  .St.  Ksti- 

mated coat,  86,000. 

Pa,.  PIttabnrsh — Tho  Oreenwood  Const  r. 
Co.,  Terniln.il  lililt'.,  S.  H..  tass<  mhlirs  of 
refrliferatint;  e<|uii>ment),  has  awarded  the 
contract  for  the  construction  of  a  l  story, 
82  X  88  X  130  X  108  ft.  shop  and  a  2 
story,  68  X  80  ft.  office,  on  Carson  and 
ZIth   ̂ ts      Esthnated    cost,    880,000. 

Wla..  Renoalia — The  Anderson  -  .Tenson 
Co.,  786  Rowland  Ax-e..  will  build  a  1  story, 
40  X  56  ft.  foundry  and  machine  shop  on 
Norman  St.  Kstimated  cost.  $10,000.  T. 
W.  Anderson,  Pres.     Private  plans. 

Wla.,  JIanltowoe — The  Hamacheck-Bleser 
Co.,  11th  and  Franklin  Sts..  la  huvlne 
plans  prepared  for  the  construction  or 
a  1  story.  60  x  189  ft.  Karate  on  Franklin 
St.  Estimated  cost.  85ii,OiiO.  Smith  & 
R'jmolds,    Dempsey    BIdif.,    Archts. 

Wla.,  Mllwaokee— Byrne  Bros.  Co..  8112 
Burleleh  St.,  will  bulM  a  2  atory.  82  x  60 
ft.  (tarare  on  Riibbard  St.  Kstimated  cost, 

t40,000. 

Mia..  Milwaukee  —  A.  Kaufman,  1325 
Vliet  St.,  Is  havliie  plans  prepared  for  the 
construction  of  a  1  and  2  story,  62  X  ItiO 
ft.  garage  on  7th  and  Walnut  Sts.  Esti- 

mated cost,  $40,000.  R.  B.  Williamson. 
Bway.   BIdg.,  Archt. 
gmt  UUIttHKi'IintlilllMIIH   tllHNMIII  milHtHMMtMlM  IHWMtiHMMMMSttI  IMMNNNft 

I   General  Manufacturing  | 

l>et.  Wilmington — Tho  Wilmington  Sugar 
Ileflning  Ca,  DuPont  Bldg.,  is  having 
plans  prepared  for  the  construction  of  a  5 
Story.  125  X  160  ft.  sugar  rellnery  (l.sl 
unit).  l->timated  cost.  8800,000.  Total 
cost,  81,500,000.  W.  J.  Wayte,  Grand  Cen- 

tral rulacc,  New  York,  Archt.  and  l!^igr. 

Ma.,  JopUa  —  Tho  Spotless  Cleaners  & 
Dyers,  106  Main  St..  plans  to  build  a  clean- 

ing plant  Estimated  cost,  $10,000.  Archi- 
tect not  Mieoted. 

Mo.,  Webb  City— The  Rock  ITIll  Paint  ft 
Cloth  Co.  plans  to  luiild  a  paint  factory  on 
Allen  St.  ]<:stimBteil  cost.  850,000.  K.  Por- 

ter, Secy.     Architect  not  selected. 

Okla,.  Nowata — R  A.  Swarts,  Aroht. 
Miami,  Okla.,  will  receive  bids  until  Feb. 
10  for  the  construction  of  a  1  story,  50  x 
120  ft  newspaper  plant  on  Main  St,  for 
the  Nowata  Star.  Kstimated  cost  $13,- 
000      J.  U.   Norton,  Mgr. 

Pa.,  Norrlatown  —  The  Hutchinson  Mfg. 
Co.,  manufacturer  of  woodworking  ma- 

chinery, will  liuild  a  60  X  160  ft  factory. 

G.  Li   Dannehower,  I'res. 
Pa..  Wllllamaport— H.  A.  Mooro,  114  Elm 

St.,  Milton,  has  purchased  a  site  on  Frank- 
lin Ave.  and  4th  St.,  here,  and  plans  to 

construct  a  2  story,  50  x  120  ft.  building 
supply  shop,  warehouse  and  power  plant. 
Estimated  cost,   $50,000. 

Wash.,  Seattle — The  General  Petroleum 
Corp.  of  California.  White  Bldg.,  plans  Im- 

provements to  Its  oil  station  and  terminal 
on  Harbor  Island,  Including  two  55,000 
bbl.  steel  tanks  for  fuel  oil,  two  10,000 
bbl.  steel  tanks  for  gasoline,  also  a  num- 

ber of  smaller  tanks.  Cost  to  exceed  $100,- 

600. Wis.,  Milwaukee — I.  Braun.  737  32nd  St., 
has  awarded  the  contract  for  the  construc- 

tion of  a  2  story,  25  x  80  ft  bakery  on 
Center  St     Estimated  cost  $40,000. 

Wis.,  sniwankee — The  Harsh  -  Chapllne 
Shoe  Co.,  694  Hanover  St.,  has  awarded  the 
contract  for  the  construction  of  a  2  story, 
30  X  110  ft  and  a  7  story,  78  x  160  ft.  fac- 

tory on  Reed  St.  Estimated  cost  $175,000. 
Noted  Jan.  6. 

Wla.,  Milwaukee  —  Lockwood  Green  ft 
Co.,  Archts..  38  South  Dearborn  St,  Chi- 

cago, are  revising  plans  and  will  rocelvi- 
bids  about  February  for  the  construction 
©fan  story,  260  x  315  ft.  tannery  at  G58 
Commerce  St..  here,  for  the  Amer.  Hide  & 
Leather  Co.,  1320  KIston  St.,  Chicago.  K.s- 

timated  cost,   $500,000. 
Wla.,  Milwaukee  —  Marks  Bros.,  Dye 

AVks.,  1107  Wells  St.  is  having  plans  pro- 
pared  for  the  construction  of  a  2  story, 
32  X  46  ft.  dye  works  on  North  Ave.  Esti- 

mated cost  $25,000.  O.  Zagel,  144  Oneida St..  Archt 

Wla.,    Wllwiinke    —    The    Phoenix    Kn!' ting    Wks.,     20S    Bway.,    is    receiving    l>i 
for    the    construction    of    a    6    or    7    stoi 
120  X   180  ft.  dye  plant  on  Milwaukee  ami 
Buffalo      Sts.       Kstimated      cost       $360,000. 
T./)ckwood    Greeno    H    Co.,    38    South    Dciir- 
liom  .St.,  Chicago.  Engrs.     Noted  Jan.  26 

Wis..  Sheboygan  —  Verhulst  Bros.  Co., 
Krie  Ave.,  will  Inilld  a  2  story,  48  x  70 
ft.  woodworking  plant  on  Calumet  fit  Es- 

timated cost  $45,000. 

Wla..  fitaricron  U«y — The  Sturgeon  Bay 
Fruit  Co.  plans  to  build  a  2  Htory,  100  x 
800  ft.  canninc  factory.  Kstimated  cost 
$100,000.      Aiclillecl   not    .selected 

Ont.,  Colllmrwood — The  Gonrlny  Shoe  Co. 
has  taken  over  an  old  f.nrtory  and  plans  to 
equip  name  for  Ita  own  use.  Estimated  rxjst 

JJ.^.ooo. 
Ont.,  KInrurdlue— D.  V.  R  Coombe  Fur- 

niture Co.  Is  having  plans  preparfsd  for  the 
construction  of  a  2  story  furniture  factory. 
Kstimated  cost,  $311,000.  i'rivate  plans. 
Noted   Dec.  1 

Ont.,  I.ond»B — B.  F.  Brighton,  479  Emery 
St..  plans  to  build  an  addition  to  his  bakery. 
Estimated  oost,     $25,000, 

Ont..  TJatnwrl  —  A.  Malcolm  Furniture 
Co.  plans  to  Inilld  an  addition  to  Its  dry 
kilns.      Estimated  eost.    $15,000. 

©•■•  Petriilra. — The  Canadian  Oil  Co. 

Is  ,.„  .dng  plans  pripnred  for  the  con- 
struction of  an  oil  nitration  plant  Esti- 

mated cost,  $30,000.  C.  A.  Hnle,  Mgr. Prlv.ite  plans. 
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You  Are  Probably  Entitled  to  Amortization 
Operation  Under  Priority  Indicates  Business  Was  Essential— The  Existence  of  Over- 

Expansion  and  Taxation  on  Excess  Profits  Are  Most  Convincing  Evidence 
By  J.  E.  PHILBRICK 

Ernst  &  Einst,  Hanna  Bldg.,  Cleveland,  Ohio 

THE  tremendous  over-expansion  In  buildings,  ma- 
chinery and  equipment  in  the  years  1917  and 

1918  among  taxpayers  who  engaged  in  the  pro- 
duction of  articles  contributive  to  the  prosecution  of  the 

war  and  the  attendant  high  taxes  paid  are  responsible 
today  for  the  vitally  needed  relief  by  amortization 

prescribed  in  the  law  and  interpreted  by  the  regula- 
tions. The  importance  and  seriousness  of  the  situation 

have  become  more  and  more  apparent  as  a  position 
more  consistent  with  a  stable  post-war  condition  is 
approached. 

The  question  arising  almost  at  the  outset  in  the  minds 

of  the  taxpayers  is,  "Who  is  entitled  to  Amortization?" 
In  other  words,  without  giving  consideration  to  the 
existence  of  over-expanded  facilities  and  excess  profits 
taxes,  the  taxpayer  hesitates  and  often  entertains  a 
doubt  as  to  whether  amortization  can  apply  in  his  case, 
solely  because  his  operations,  intensive  though  they 
were,  did  not  occur  in  connection  with  direct  govern- 

ment contracts.  Often  the  taxpayer  construes  the 
application  of  amortization  as  applying  to  merely 
specific  items  purchased  or  installed  for  some  particular 

government  -work.  This  is  an  erroneous  idea  enter- 
tained by  many  as  is  illustrated  by  the  following  ex- 
cerpts from  letters  which  have  been  received  on  this 

subject  from  two  specific  sources. 

"Wo  have  understood  that  we  have  no  chance  for 
claim;  while  we  did  not  do  any  direct  war  work,  our 
lathes  were  used  on  that  work.  The  building  we  are 
in  was  purchased  in  October,  1917,  and  some  of  our 
machinery  was  purchased  within  the  period  covered  by 

amortization.     We  shall  be  glad  if  you  will  advise  us." 
Again  another  taxpayer  writes  as  follows: 

"We  do  not  think  we  have  a  claim  for  amortization 
because  we  continued  to  manufacture  just  our  regular 
product  throughout  the  war  period.  While  we  pur- 

chased a  lot  of  additional  equipment,  it  was  only  to 
increase  our  capacity  and  there  are  few  if  any  special 
machines  that  cannot  now  be  used,  provided  we  have  the 

volume." 
Reference  to  the  Revenue  Act  of  1918  makes  it  clear 

that  the  differentiation  between  those  industries  to 

which  amortization  shall  or  shall  not  apply  is  as  be- 
tween essentials  and  non-essentials.  The  fact  that  any 

industry  was  allowed  to  operate  under  priority  is  evi- 
dence sufficient  of  i'.-  essential  character.  The  exist- 

ence of  over-expansij^  together  with  taxation  in  the 
excess  profits  brackets  is  most  convincing  evidence  that 
relief  by  amortization  is  available. 

The  excerpts  from  letters  presented  and  the  actual 
^experience  in   many  other   instances   show  that   there 
exists  only  a  hazy  conception  of  what  should  constitute 
the  amortizable  costs.     These  costs  are  essentially  the 

increase  in  permanent  assets  from  April  6,  1917,  to  Dec. 
31,  1918,  plus  any  1919  charges  which  were  irrevocably 
committed  for  in  1918. 

Many  taxpayers  who  have  problems  covered  by  other 
phases  of  the  tax  law  think  that  these  problems  are 
paramount,  overlooking  entirely  the  amortization  phase, 
when  in  reality  amortization  is  the  most  important  and 
as  such  stands  alone,  affecting  but  not  affected  by  any 
other  tax  problems  for  its  determination  must  be  made 
before  consideration  to  certain  other  tax  problems  can 
be  given.  This  being  the  case  there  is  not  the  slightest 
reason  why  a  claim  for  amortization  should  not  be  filed, 
wherever  it  exists.  As  a  matter  of  fact  it  is  vitally 
important  that  the  amortization  phase  of  the  tax  law 
be  given  first  consideration. 

As  the  relief  by  amortization  constitutes  a  reduction 
in  the  taxes  of  1918  and  1919  but  1918  for  the  most  part, 
as  this  was  the  year  of  greatest  earnings  and  highest 
taxes,  it  is  necessary  first  of  all  that  over-expansion 
in  the  nature  of  additions  to  buildings,  machinery  and 
equipment  actually  exist  and  stand  in  the  records  today 

as  "increase  in  permanent  assets." 
Second,  it  is  necessary  that  the  over-expanded  indus- 

try should  have  been  taxed  in  the  excess  profits  brackets 
(30,  65  or  80  per  cent)  in  the  year  1918  or  (20  and  40 
per  cent)  in  1919,  in  order  that  relief  by  amortization 
which  is  in  reality  special  depreciation,  shall  constitute 
a  relief  greater  than  ordinary  depreciation  which  is  the 
minimum  deduction  from  gross  income  in  computing 
taxes. 

These  two  requisites  existing,  the  determination  of 
the  justifiable  amortization  allowance  remains  only  to 
be  made  in  accordance  with  the  regulations  and  stand- 

ards of  the  amortization  section  in  order  to  secure 
examination,  approval  and  credit  against  any  taxes  due 
and  unpaid,  or  refund. 

The  existence  of  these  essential  factors  is  not  by  any 
means  a  criterion.  In  other  words,  the  absence  of  the 
excess  profits  bracket  in  the  taxation  for  1918,  with, 
however,  a  material  increase  in  permanent  assets,  does 
not  indicate  necessarily  that  the  particular  industry  is 
not  in  reality  subject  to  amortization.  It  may  be  that 
in  accounting  a  policy  of  liberal  expensing  of  capital 
charges  has  been  followed  which  when  corrected,  as  it 
surely  will  be  by  the  government  auditor,  will  develop 
the  fact  that  the  particular  tax  should  have  been  at  an 
excess  profits  rate.  Ignorance  during  this  most  inten- 

sive war  period  led  taxpayers  in  many  cases  to  amortize 
by  improper  expensing.  Amortization  is,  therefore,  the 
compensation  for  assessments  arising  from  this  source, 
thus  stabilizing  the  economic  and  operative  situation  by 
removing  from  the  taxpayer  the  burden  of  over-expan- 

sion which  really  existed,  whether  accounted  for  in  a 
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maimer  consistent  with  modern  accounting  principles 

ori^nall}'  or  subsequently  arranged  to  conform  to  these 
principles. 

At  the  signing  of  the  armistice  and  with  the  multitude 
of  cancellations  attendant  upon  it,  the  over-expansion 
became  in  some  cases  alarmingly  apparent  at  once.  The 
general  ignorance  of  the  existence  of  relief  by  amortiza- 

tion as  prescribed  in  the  law  or  the  scanty  knowledge 
of  ita  application,  if  existence  were  known,  accounted 
for  the  inaction  of  many  taxpayers  in  claiming  their 
relief  even  though  the  need  grew  more  urgent  day  by 
day.  Inadequate  claims,  also,  were  filed  by  those  whose 
imperfect  knowledge  of  the  law  and  regulations  oper- 

ated to  the  taxpayer's  detriment.  This  procedure,  was 
not  confined  to  taxpayers  alone,  but  was  also  followed  by 
incompetent  tax  advisers  acting  in  their  interests. 

The  claims  as  a  whole,  particularly  in  the  early  days, 
were  set  up  in  a  most  incomplete  manner,  one  which 
could  not  but  secure  disallowance  at  the  hands  of  the 
examiner  because  of  its  lack  of  conformity  to  the  re- 

quirements as  prescribed  in  the  regulations. 
Many  taxpayers  after  a  slight  decline  in  the  early 

part  of  1919  found  their  production  demand  soaring  to 
greater  heights  than  ever,  which  continued  well  into 
1920.  This  was  true  particularly  of  the  automotive 

industr}'. 
For  this  additional  production  the  taxpayer  was 

obliged  to  expand  further.  The  need  for  amortization 
in  these  cases  was  not,  therefore,  felt  until  the  latter 
part  of  1920  and  early  part  of  1921  during  which  time 
the  decline  which  was  destined  to  come,  arrived  and 
progressed  in  a  most  precipitous  manner. 

War  was  declared  on  April  6,  1917.  The  armistice 
was  signed  Nov.  11,  1918,  and  the  war  ended  formally 
March  3,  1921.  With  these  dates  clearly  in  mind  to- 

gether with  the  effects  resultant  of  the  war,  it  is  obvious 
that  in  the  cases  of  particular  industries,  a  further 
expansion  after  Nov.  11,  1918,  could  only  be  considered 
of  distinctly  abnormal  nature,  even  as  the  demand  for 
production  of  1917  and  1918  was  intensely  abnormal. 
The  1919  and  1920  production  was  due  entirely  to  the 
war  time  momentum,  depleted  commercial  inventories, 
and  the  justifiable  hesitancy  on  the  part  of  all  industry 
to  recognize  that  the  whole  period  was  non-represen- 

tative and  that  the  inevitable  decline  to  a  stable  position 
must  come  even  though  little  could  be  done  to  relieve 
the  situation  in  those  particular  cases  where  abnormal 
post-war  expansion  was  required.  Unfamiliar  with  the 
prolmble  results  and  without  regard  for  economic  law 
and  precedent  because  of  the  urgent  need  for  production 
in  the  shortest  space  of  time  and  with  no  time  for  retro- 
or  introspection,  the  manufacturing  industries  were 
obliged  to  expand  materially  to  meet  a  recognized 
greatly  increased  productive  demand.  Relief  for  this 
situation  by  amortization,  is  specifically  afforded,  thus 
compensating  in  a  measure  for  the  enforced  plant  ex- 

pansion. Had  there  been  sufficient  time  for  the  indus- 
tries to  investigate  and  analyze  the  subsequent  tremen- 
dous demand  of  1919  and  part  of  1920  they  would  have 

learned  by  plotting  the  projection  of  their  accumulative 
production  curve  over  a  representative  period  of  yearsr, 
that  the  1918  production  figure  could  not  possibly  under 
normally  prevailing  conditions  be  reached  for  several 
years  to  come.  A  realization  of  the  inevitable  results 

might  or  might  not  have  reduced  the  portion  of  over- 
expansion  for  which  no  relief  is  provided  in  the  Revenue 
Act  of  1918,  depending  on  the  volume  and  intensity  of 
productive  demand  and  the  general  outlook.    The  latter 

proved  of  little  value  as  a  guide  owing  to  the  sharpness  ̂  
of  the  break  when  the  decline  came. 

Unfamiliar  also  with  results  attendant  upon  the  situ- 
ation recently  experienced  because  the  resultant  effect 

had  not  yet  appeared,  and  in  no  position  to  prevent  it, 
some  industries,  particularly  the  automotive,  expanded 
further  because  of  the  fact  that  it  was  inadvisable  seem- 

ingly to  do  otherwise.  The  projected  accumulated  pro- 
duction curve  showed  in  the  face  of  all  the  facts,  that 

1918  production  could  not  possibly,  judging  by  sound 
precedent,  be  expected  for  some  years  and  indicated 
beforehand  the  increased  differential  between  invest- 

ment and  production,  all  this  with  a  dollar  value  decreas- 
ing rapidly  up  to  1919  and  increasing  thereafter  at  a 

relatively  rapid  rate.  This  in  itself  definitely  estab- 
lishes amortization  to  a  considerable  extent  and  also  the 

amount  of  post-war  expenditure  which  could  never  be 
reflected  in  production  owing  to  the  difference  between 
the  replacement  and  actual  cost;  in  other  words  100  per 
cent  loss  to  the  taxpayer. 

This  resultant  effect  of  the  war  upon  industry  ren- 
dered the  need  for  amortization  to  those  who  were- 

forced  to  expand  subsequent  to  the  signing  of  the  armis- 
tice, more  vital  than  the  need  for  amortization  to  those 

whose  expansion  ceased  with  the  signing  of  the  armis- 
tice. In  fact,  the  degree  of  over-expansion  subsequent 

to  the  signing  of  the  armistice  has  been  the  deciding 
factor  against  the  corporate  life  of  many  industries. 
The  reduction  in  value  of  amortization  as  a  relief  from 

over-expansion  is  evident  when  it  is  considered  that  an 
industry  expanded  a  given  amount  in  1917  and  1918 
receives  a  50  per  cent  relief  and  another  with  like  over- 

expansion  in  1917  and  1918  but  an  enforced  additional ' 
like  amount  in  1919  and  1920  receives  50  per  cent,  to 
be  sure,  of  the  1917  and  1918  over-expansion,  but  which 
applied  to  the  total  over-expansion  constitutes  a  relief  of 
but  25  per  cent. 

Both  the  uncertainty  of  the  future  with  respect  to 
demand  and  the  possible  change  in  character  of  produc- 

tion are  proof  sufficient  of  the  absolute  necessity  of 
reconcentrating  to  the  maximum  degree. 

This  frenzied  condition  of  1919  and  1920,  no  less 
frenzied,  however,  than  that  of  1917  and  1918,  con- 

stitutes in  itself,  then,  merely  the  last  half  of  the  whole 
war  period.  Statistics  in  general  of  this  period,  there- 

fore, can  constitute  no  criterion  by  which  to  judge  value 
in  use  of  a  plant  in  the  going  business  of  the  taxpayer, 
for  the  intensive  demand  is  gone.  The  need  for  the 
over-expansion  as  expressed  in  buildings,  machinery 
and  equipment  is  gone  and  indeed  all  of  the  over-expan- 

sion has  either  been  disposed  of  at  very  low  figures,  or 
destroyed,  or  is  subject  to  disposal  when  it  can  be 
marketed  at  all,  but  which  probably  will  be  scrapped, 
or  if  retained,  will  have  no  possibility  of  economic  value. 

Adjust  Plant  Facilities  Without  Sentiment 

These  facts  are  presented  to  convey  to  the  taxpayer's 
mind  the  absolute  necessity  of  co-operating  with  him- 

self to  re-adjust  his  plant  facilities  without  sentiment 
to  the  reasonable  limit.  The  taxpayer,  who  has  been 

obliged  to  over-expand,  is  sure  of  the  amortization  allow- 
ance. The  future  he  knows  nothing  about  except  that 

which  can  be  gleaned  from  past  operative  facts  and 
these  facts  surely  do  not  indicate  anything  which  could 
and  would  not  be  accomplished  by  reconcentration. 

In  fact  the  reorganization  of  facilities  so  far  as  is 
possible,  is  consistent  with  the  economic  law  relative  to 
production  and  investment  and  must  sooner  or  later  be 
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obeyed  or  the  natural  penalty  will  be  paid.  The  delay 
in  reconcentration  due  to  basing  of  plans  on  hopes  of 

the  future  is  absolutely  unsound  and  should  be  elimi- 
nated from  all  consideration  of  amortization.  Under 

the  regulations  amortization  is  divided  into  two  distinct 
classes,  the  first  known  as  Class  I,  dealing  entirely  with 
buildings,  machinery  and  equipment  which  have  been 
already  discarded  or  will  be  at  a  known  date  previous 
to  March  3,  1924.  The  second,  or  Class  II,  deals  with 
buildings,  machinery  and  equipment  which  have  and  vdll 
undoaibtedly  continue  to  have  a  certain  value  in  use  to 
the  taxpayer  in  his  going  business. 

Class  I  amortization  applies  particularly  to  those  who 
departed  from  their  production  of  a  standard  product, 
took  over  essential  work  or  intensified  production  of 
standard  material  and  prepared  for  the  same  by  the 
erection  of  buildings  and  the  installation  of  machinery 
and  equipment,  most  or  all  of  which  has  no  value  in  use 
to  the  company  in  its  going  business  and  is  therefore 
discarded  and  amortized  under  Class  I. 

Class  II  amortization  covers  buildings,  machinery  and 
equipment  which  have  a  certain  value  in  use  to  the 
taxpayer  in  his  going  business  and  probably,  within 
reason,  will  continue  to  have. 

The  rssidual  value,  of  course,  under  Class  I  consists 
of  either  salvage  or  scrap  values.  The  scrap  or  salvage 
values  during  the  war  period  were  abnormally  high  even 
as  all  constructive  material  costs  were  high.  With  the 
end  of  the  war  these  values  are  fast  approaching  the 
normal  so  that  claims  presented  today  or  later  under 
Class  I  or  Class  II,  because  of  the  position  of  the  useful 
value,  cannot  but  secure  the  maximum  degree  of  amorti- 

zation allowance.  The  fact  that  no  market  exists  today 
for  many  manufactured  articles  must  be  recognized  and 
the  advisability  of  scrapping  carefully  considered  in 
view  of  the  indeterminate  time  factor  relative  to  dis- 

posal by  sale  or  value  in  use,  with  the  attendant  de- 
terioration, possibility  of  changed  nature  of  product  and 

the  ability  to  buy  machinery  more  suited  for  the  par- 
ticular requirements  at  a  greatly  reduced  cost. 

In  the  taking  of  amortization  under  Class  I  or  that 
of  discarded  equipment,  the  procedure  is  divided  into 
two  distinct  divisions.  The  first  naturally  covers  build- 

ings, machinery  and  equipment  which  actually  have  been 
discarded.  The  second  is  created  by  the  understanding 
of  amortization  by  the  taxpayer  together  with  the  rea- 

sonable attitude  of  the  department  and  the  important 
part  which  reconcentration  can  and  must  play  for  his 
best  interests. 

In  developing  a  plant  during  1917  and  1918  to  meet 
the  abnormally  intensive  demand  for  war  requirements 
the  identity  of  the  pre-war  reasonably  efficient  plant  was 
lost  in  the  effort  to  turn  out  a  greatly  increased  produc- 

tion even  though  this  production  was  not  by  any  means 
consistent  with  the  investment. 

In  order  to  reconcentrate,  therefore,  it  must  be  first 
taken  into  consideration  that  the  pre-war  efficient  plant, 
because  of  the  destruction  of  its  identity  cannot  again 
be  reproduced  without  entailing  a  prohibitive  expendi- 

ture. Reconcentration  must  be  effected  regardless  of 
sentiment  in  order  to  bring  the  investment  and  produc- 

tion relation  into  a  position  as  economic  as  possible. 
In  so  doing  many  buildings  and  pieces  of  machinery 

and  equipment  are  discarded.  By  discarding  is  not 
meant  the  dismantling  and  removal  for  this  again  would 
entail  a  cost  which  would  obviously  be  unfair  to  the  tax- 

payer. The  attitude  of  the  department  has  been  most 
equitable  along  these  lines,  allowing  the  taxpayer  to 

discard,  notifying  the  commissioner  of  the  fact  and  fil- 
ing with  him  a  suitable  affidavit  to  this  effect  and 

agreeing  not  to  again  use  discarded  items  before  first 
reporting  them  to  the  commissioner,  at  which  time  the 
relief  originally  allowed  by  the  government  would  be 
restored,  at  least  to  the  extent  of  percentage  of  the  re- 

placement value.  • 

Restoration  of  Amortized  Facilities 

It  is  obvious  that  re-adjustment  at  the  present  time 
cannot  but  operate  for  the  best  interests  of  the  taxpayer, 
for  with  maximum  relief  allowed  and  the  reconcentrated 
plant  having  increased  production  because  of  demand 
up  to  100  per  cent,  it  is  apparent  that  this  plant  will  be 
operated  100  per  cent  capacity  and  at  the  greatest 
efficiency  before  the  idea  of  restoring  the  amortized 
facilities  would  be  entertained.  The  restoration  of 
facilities  is  nothing  more  nor  less  than  the  provision 
of  additional  facilities  if  the  amortized  ones  did  not 
exist,  which  surely  would  be  accomplished  through  the 
regular  channels  of  amortization  and  construction  in 
any  event.  The  distinct  advantage  of  the  restoration 
of  amortized  facilities  lies  in  the  fact  that  they  can  be 
operated  at  once  whereas  construction  of  additional 
buildings  and  the  purchase  and  installation  of  machinery 
and  equipment  require  a  considerable  length  of  time. 

The  consideration  of  Class  II  amortization  involves 

many  interesting  factors  which  do  not  present  them- 
selves at  all  upon  reading  the  regulations.  Statistics 

show  that  in  the  major  portion  of  manufacturing  indus- 
tries the  production  for  1921  at  least  has  been  less  than 

that  of  1916.  In  many  cases  the  average  of  1919,  1920 
and  1921  has  been  less  than  that  of  1916.  It  has  been 
shoviTi  that  the  war  period  was  essentially  1917,  1918, 
1919  and  1920,  the  distinctly  abnormal  condition  due 
to  the  war  prevailing  in  many  cases,  well  into  1920. 
The  unknown  factors  relative  to  the  years  to  come, 
during  which  production  will  continue  on  its  course, 
tend  to  reduce  the  actual  effective  relief  by  amortization 
owing  to  the  very  uncertainty  of  things. 

It  is  a  fact  that  the  declines  after  all  great  wars 
such  as  the  Napoleonic  and  Civil  wars  have  been  marked 
and  a  long  period  of  low  prices  and  high  dollar  value, 
relatively  speaking,  experienced.  With  the  war  period 

of  four  years'  duration,  so  far  as  its  effect  on  the  United 
States  is  concerned,  the  fact  remains  that  the  decline 
is  now  being  made  over  a  shorter  period  and  at  a  more 
rapid  rate  than  in  the  case  of  the  great  wars  mentioned. 

It  is  clear  beyond  question  that  wit.i  thie  post-war 
production  less  than  in  1916,  the  inves.  rr.ent  represen- 

tative of  increased  capacity  is  not  reflected  in  produc- 
tion which  is  therefore  proof  sufficient  of  maximum 

amortization.  In  other  words,  the  increased  investment 

of  the  war  period,  amortizable  or  non-amortizable  as 
distinguished  between  investment  of  1917  and  1918  and 
the  period  1919  and  1920,  represents  a  financial  burden 
which  has  no  economic  value,  or  value  in  use,  beyond 
the  reasonable  salvage  value  with  due  consideration  for 
the  replacement  value,  of  which  value  the  recent  rapid 
return  toward  the  normal  has  demanded  recognition  in 
the  consideration  of  amortization. 

In  the  consideration  of  amortization  from  a  Class  II 

or  "useful  value"  standpoint  many  cases  come  under 
observation  which  have  to  deal  with  plants  which  were 
entirely  adequate  before  the  entry  of  this  country  into 
the  war  but  which  expanded  tremendously  to  meet  the 
intensive  demand.  With  the  cessation  of  hostilities  and 

the  return  to  peace-time  operations,'  the  pre-war  plant 



AMERICAN     MACHINIST Vol.  56,  No.  6 

is  »gtdn  entirely  adequate  for  all  possible  demand  for 
production.  This  fact  can  be  easily  proved  as  can  the 
existence  of  no  irreater  \'oluine  of  business  now  than 
previous  to  the  war;  nor  can  this  volume  be  increased 
materially,  for  the  need  cannot  exist.  This  applies  par- 

ticularly to  shipbuilding  and  machine  tool  industries. 
The  return  to  thft  pre-war  plant  basis  has  been  ren- 

dered physically,  mechanically  and  practically  impos- 
sible owing  to  the  prohibitive  cost  of  so  doing.  This 

inabilit}-  to  return  to  the  pre-war  arrangement  which 
was  entireb'  adequate  and  with  no  possible  present 
demand  for  expansion,  has  made  it  necessary  to  retain 
certain  items  and  amortize  them  under  cla.ssiiication 

No,  2  or  'Value  in  use." 
It  is  clear  that  100  per  cent  value  in  use  cannot  be 

greater  than  the  replacement  value  and  can.  therefore, 

only  appl>-  to  the  portion  of  the  actual  cost  equal  to  the 
replacement  value.  This  factor  of  replacement  value 
cannot,  therefore,  be  disregarded  with  the  diflTerenlial 
between  it  and  the  actual  so  apparent  today.  It  is  the 
return  toward  normal,  which  dates  really  in  many  cases 
from  the  latter  part  of  1920,  the  1921  operative  results 
ha\ing  been  generally  less  than  those  of  1916.  and  the 
dechne  in  prices  which  have  made  it  imperative  to  take 
the  replacement  value  into  consideration. 

Repuicement  and  Salvage  Values 

Operative  facts  since  the  war  prove  general!\  that 
in  the  determination  of  amortization  under  both  classes 
the  salvage  values  must  be  takvn.  This  is  distinctly 
provided  for  in  the  regulations  vhich  state  specifically 
that  in  no  case  can  the  useful  value  be  taken  as  less 
than  the  salvage  value.  The  present  day  conditions, 
however,  being  nearer  a  stabl?  post-war  condition,  have 
automatically  demanded  recognition  of  the  replacement 
value,  whether  considered  by  reducing  the  actual  to 
replacement  cost  before  applying  salvage  values,  or  by 
adjustment  of  salvage  values  consistent  with  the  facts 
to  arrive  at  the  same  objective. 

The  applicatioi  of  reduction  factor,  however,  to  the 
actual  cost  to  arrive  at  the  replacement  figure  is  in  some 
cases  diflfcult  and  open  to  question.  This  can  be  com- 

pensated for  in  the  establishment  of  salvage  values 
which,  expressed  in  terms  of  replacement  values,  can  be 
determined  with  rea.sonable  accuracy.  It  is  apparent 
that  the  salvage  value  expressed  as  a  percentage  of  the 
actual  cost  is  essentially  a  considerably  greater  per- 

centage of  the  replacement  cost,  this  increment  increas- 
ing up  to  that  time  when  prices  shall  have  stabilized 

and  the  effective  dollar  value  become  uniform  over  a 

representative  period  of  time. 
The  regulations  interpreting  the  revenue  act  of  1918 

cover  various  prescriptions  which  must  be  observed  and 
phases  of  the  situation  which  must  be  considered  in  the 

preparation  o'  a  report  substantiating  an  amortization 
deduction. 

It  is  most  important  to  note  that  amortization  is  en- 
tirely divorced  not  only  from  any  and  all  other  tax 

problems  but  in  its  computation,  "all  al'owances  made 
to  a  taxpayer  by  a  contracting  department  of  the  gov- 

ernment or  by  any  other  contractor  for  amortization  or 
fall  in  value  at  property,  whether  such  allowance  were 
made  as  a  part  of  the  price  of  the  product  or  in  settle- 

ment of  claims  arising  out  of  the  cancellation  or  ter- 
mination of  contracts,  shall  be  included  in  gross  income. 

In  the  computation  of  taxes  all  payments  arising  out  of 
the  settlement  of  such  claims  shall  be  included  in  the 

accrued  income  of  the  taxable  year  in  which  such  cancel- 

lation or  termination  (whether  fnrmal  or  informal)  oc- 
curred. The  amount  of  amortization  to  be  allowed  as  a 

deduction  from  gross  income  for  the  purpose  of  the  tax 
shall  be  comp  ited  in  accordance  with  the  provision  nf 
Articles  lbl-189,  pursuant  to  which  the  deduction  must  , 
be  made,  and  not  upon  the  basis  of  any  amounts  con-  I 
tractually  or  otherwise  determined."  The  foregoing 
quotation  from  Article  181,  Regulations  45,  makes  it 
very  clear  that  the  existence  of  contracts  with  allow- 

ances for  amortization  or  fall  in  value  of  the  property 
does  not  in  any  way  affect  the  claim  for  amortization  of 
war  facilities  to  be  allowed  as  a  deduction  from  gross 
income  in  the  computation  of  the  tax. 

Too  much  credit  cannot  be  given  the  corps  of  engi- 
neers of  the  amortization  section  in  Washington,  who 

in  their  examinations  in  the  field  have  solved  the  vari- 
ous problems  relative  to  interpretation  of  the  regula- 

tions, consistent  with  the  date  of  examination,  in  a  most 
material  and  satisfactory  way.  These  interpretations 
became  absolutely  necessary  owing  to  the  fact  that 
literal  interpretations  of  the  regulations,  in  some  re- 

spects, could  not  at  the  time  of  exanrtnation  be  strictly 
adhered  to. 

It  was  early  recognized  that,  whereas  the  Regulations 

state:  "In  the  case  of  property  not  included  under 
Class  I  the  value  shall  be  the  estimated  value  to  the 
taxpayer  in  terms  of  its  actual  use  or  employment  in 
his  going  business;  such  value  to  be  not  less  than  the 

sale  or  salvage  value  of  the  property."  and  "In  the  de- 
termination by  engineers  of  the  Bureau  of  Internal 

Revenue,  of  the  proper  amortization  allowance,  the  esti- 
mated value  to  the  taxpayer  of  the  prorperty  in  terms 

of  its  actual  use  or  employment  in  his  going  business 

shall  be  as  of  the  time  of  such  termination,"  and  "In  the 
final  determination,  the  amount  of  the  amortization 
allowance  will  be  ascertained  upon  the  basis  of  stable 
post-war  conditions  under  regulations  to  be  promulgated 

when  these  conditions  become  apparent." 
Yet  in  the  case  of  many  claims  reviewed  and  examined 

in  the  field  in  1919  and  the  first  part  of  1920,  which  was 
a  part  of  the  war  period,  with  the  prevailing  abnormal 
and  non-representative  conditions  and  productive  facts, 
the  amortization  allowance  could  not  be  determined  as 
of  the  day  of  examination  because  the  war  and  its 
effect  was  not  then  over.  A  well  recognized  state  of 
abnormality  existed  so  that  in  no  way  could  the  reason- 

able deduction  for  amortization  be  determined  from  a 
comparison  of  data  which  were  known  to  be  distorted 
by  the  war  conditions  and,  therefore,  non-repre.sentative. 
Amortization  is  based  on  the  relation  of  the  value  in  use 
to  the  taxpayer,  of  the  amortizable  costs  in  his  going 
business,  not  the  value  in  use  of  the  amortizable  costs 
during  an  abnormal  period  in  his  abnormally  expanded 
Dusiness.  The  relation  of  value  in  use  in  his  going 
business  to  the  going  business  pre-war  capacity  plus  the 
expanded  capacity  on  a  uniformly  comparable  basis  de- 

termines the  amortization  allowance. 

It  is,  therefore,  apparent  that  the  year  1921  was  in 
reality  the  first  post-war  year.  With  the  useful  value 
below  the  salvage  in  the  majority  of  cases  today  they 
should  be  settled  on  the  salvage  value  basis  with  due 
consideration  to  the  replacement  value.  This  basis  for 
some  time  to  come  cannot  but  represent  an  additional 

burden  which  ̂ "/""ds  itself  seriously  in  consideration 
of  the  keen  competition  prevailing. 

The  only  real  difference  between  Class  I  and  Class  II, 
which  in  fact  automatically  becomes  Class  I  by  virtue  of 
the  position  of  the  useful  value,  is  that  in  the  case  of  a 
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straight  Class  I  property  the  amortization  is  arrived  at 
by  applying  the  salvage  value  percentage  to  the  bare 
cost  of  amortizable  items  and  100  per  cent  amortization 
to  the  contingent  costs;  whereas  in  the  case  of  Class  II 
amortization  because  of  the  low  position  of  the  useful 
value  relative  to  the  salvage  value,  the  salvage  value 
percentage  adopted  in  lieu  of  value  in  use  is  applied  to 
the  total  cost  of  any  particular  item. 

It  is  probably  true  that  whether  the  recession  toward 
normal  came  immediately  after  the  signing  of  the 
armistice  or  toward  the  end  of  1920  its  coming  was 
inevitable  and  undoubtedly  has  carried  below  the 
normal. 

The  abnormally  high  non-representative  productive 
figures  of  one  and  one-half  years  after  the  signing  of 
the  armistice  which  prevailed  in  some  lines  of  industry, 
particularly  the  automotive,  cannot  alone  be  taken  as 
any  criterion. 

The  real  factors  which  enter  into  the  determination 

of  value  in  use  are  the  high  figures  of  1919  and  one-half 
of  1920,  the  low  figures  of  several  more  years  which  can 
be  closely  figured  by  hypothesis  and  the  time  factor 
over  which  the  high  and  low  range  of  production  ob- 
tains. 

The  time  fatcor  of  the  low  range  will  predominate 
in  most  cases  which,  according  to  the  extent  of  pre- 

dominance, lowers  the  point  of  reasonable  useful  value 
below  the  mean  between  the  high  and  low,  to  that  which 
will  not  exceed  the  salvage  value  point  particularly  whern 
due  consideration  is  given  to  replacement  cost. 

The  regulations  provide  that  the  examination  up  to 
the  present  time  is  a  strictly  tentative  one,  which  ex- 

perience has  shown  is  well  fitted  for  the  very  contin- 
gency that  has  arisen.  It  has  allowed  the  taxpayer  to 

secure  a  portion  of  the  amortization  due  him  as  a  relief 
from  his  over-expansion  and  left  the  balance  as  a  factor 
of  safety  to  taxpayer  and  government  alike,  the  final 
determination,  after  sufficient  lapse  of  time  to  promote 
reasonable  stability,  to  determine  the  exact  balance  due. 

As  a  matter  of  fact  already  the  tentative  allowances 
made  are  found  to  be  in  many  cases  no  greater  than  the 
definitely  established  difference  between  cost  and  re- 

placement value  which  leaves  a  balance  equal  to  the 
difference  between  value  in  use  and  the  replacement 
value. 

Situation  at  the  Beginning  of  1922 

The  status  of  amortization  among  the  taxpayers  at 
the  beginning  of  the  year  1922  is  well  worth  a  brief 
review.  The  lapse  of  time  since  the  signing  of  the 
armistice,  together  with  the  known  character  of  the  war 
period  operations  up  to  March  1,  1921,  has  automatically 
determined  to  a  great  degree  the  standpoint  from  which 
any  report  substantiating  amortization  must  be  viewed. 

The  lack  of  positive  representative  data  up  to  1921 
obviously  and  irrefutably  has  operated  against  the  tax- 

payer whose  claim  was  filed  in  1919  and  some  in  1920. 
With  the  sluggish  return   from  a  productive  point 

below  normal  to  the  normal  it  is  clear  that  generally 
speaking  a  normal  salvage  value  basis  must  be  used  in 
determining  the  amortization  deduction.  The  salvage 
values  which  naturally  followed  the  frenzied  trend  of 
1917,  1918,  1919  and  part  of  1920  have  reached  a  sub- 

normal point,  but  a  point  which,  if  applied  to  the  re- 
placement value,  will  represent  a  more  equitable  salvage 

value  with  respect  to  normal. 
The  recognition  of  these  facts  indicates  clearly  that 

claims  figured  in  1919  particularly  and  many  in  1920 
have  not  been  equitably  settled  because  of  the  lack  of 
positive  stable  data  on  a  basis  fair  to  the  taxpayer. 
There  may  be  remote  cases  where  the  reverse  is  true. 
If  so  the  reopening  of  the  case  will  reveal  the  excess 
allowance.  In  the  great  majority,  however,  the  facts 
will  prove  a  balance  due  the  taxpayer. 

Reopened  cases  of  course  constitute  redeterminations 
and  are  subject  to  delay  sufficient  to  allow  original  de- 

terminations to  be  made  by  the  department. 
The  above  illustrates  the  meaning  of  the  part  of  Sec- 

tion 214  of  the  Revenue  Act  of  1918  which  states  that 
the  commissioner  may  and  at  the  request  of  the  tax- 

payer shall  re-examine  the  return. 
The  ultra-conservative  attitude  of  the  department  in 

handling  claims,  up  to  the  present,  unquestionably  due 
to  the  lack  of  positive  data,  operates  naturally  against 
the  necessity  for  reopening  on  the  part  of  the  govern- 

ment. The  same  factor,  however,  clearly  establishes  the 
advisability  of  reopening  on  the  part  of  the  taxpayer 
whenever  the  productive  facts  over  representative  post- 

war period  warrant  and  they  absolutely  warrant  today 
and  will  for  some  time  to  come,  according  to  all  indica- 
tions. 

There  are  many  taxpayers  who  have  filed  an  original 
claim  examination  of  which,  however,  has  not  been 
reached  by  the  examiners.  These  original  claims  either 
wholly  or  partly  unsubstantiated,  are  not  in  a  form 
acceptable  to  the  department.  It  is  most  advisable  then 
that  all  taxpayers  who  have  filed  claims  and  have  not 
been  examined,  should  attend  to  the  substantiation  at 
once  so  that  entire  or  substantial  disallowance  may  be 
avoided  and  a  re-examination  made  necessary  at  a  con- 

siderable later  date.  The  disturbing  feature  of  a  situ- 
ation like  this  is  that  any  assessments  made  must  be 

paid  and  the  amortization  ultimately  allowed  recovered 
subsequently  as  a  refund.  On  the  other  hand  with  the 
claim  properly  substantiated  at  the  time  of  the  engi- 

neer's visit,  the  claim  can  be  approved  and  credit  used 
against  any  possible  assessment  accruing  from  the  com- 

plete tax  examination  at  that  time.  The  vital  impor- 
tance of  this  feature  is  most  obvious. 

The  foregoing  consideration  of  amortization,  based 
largely  upon  experience,  answers  in  a  reasonable  and 
brief  manner  the  many  questions  which  naturally  arise 
in  the  mind  of  the  taxpayer.  The  practical  nature  of  the 
consideration  places  it  in  a  more  pertinent  position,  so 
far  as  the  taxpayer  is  concerned,  than  any  theoretical 
or  hypothetical  discussion  or  deduction. 
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The  Expanding  Markets  for  Machinery 
Volume  of  Exports  to  Europe — Value  of  Machinery  Exports  to  Latin  America- 

of  Japan  as  a  Market — Opportunities  in  Other  Countries 

-Importance 

By  W.  H.  RASTALL 
Oil»f,   Induntrhtl  Machinery  Division.   l>ei)artment  of  Commerce 

IN  PREVIOUS  articles,  attention  has  been  called  to 
the  chants  that  have  developed  recently  in  the  for- 
ei^  demand  for  American  machinery.  The  flow 

toward  Europe  represents  a  smaller  percentage  than 
formerly  while  the  demand  in  certain  other  countries 
is  rising:  rapidly.     The  chart.  Fig.  1.  was  published  in 

1915 13.3       1919      1920 

FIG.   I.      VALl-E  OF  EXPORTS   OF   MACHINEUT    FROM   THE 
TNITED  STATE.S   TO  JATAX.   CHINA.   BRITISH    INDIA 

AND   THE    DL'TCH    E.\ST    INDIES.    1910-1920 

Commerce  Reports  for  Jan.  16.  together  with  some  other 
data  to  illustrate  these  changes.  At  the  same  time  it 
was  pointed  out  that  although  Asia  had  absorbed  only 
7.4  per  cent  of  the  American  machinery  exports  of  1910 
and  6.8  per  cent  in  1913  the  indications  suggest  that  for 
1921  this  participation  will  prove  to  have  been  25  per 
cent. 

There  is  always  a  danger  that  a  statement  of  this 
kind  emphasizes  too  strongly  the  expansion  of  certain 
markets  and  a  chart,  Fig.  2,  has  been  prepared  show- 

ing the  experience  in  Latin  American  countries  cor- 
responding to  that  previously  published  for  Asiatic 

countries. 

It  is  regretted  that  it  is  not  yet  possible  to  present 
figures  showing  the  experience  for  1921,  but  the  neces- 
sar>'  data  are  not  available.  But  it  is  felt  that  in  the 
two  diagrams  the  record  presented  gives  the  experience 
of  those  markets  that  show  the  best  prospects  of  absorb- 

ing increasing  quantities  of  American  machinery  and 
deserve  corresponding  attention.  Obviously  conditions 
in  each  of  these  sections  are  vastly  better  than  in  pre- 

war days,  and  the  value  of  these  markets  has  advanced 
far  beyond  the  levels  that  were  then  considered  normal. 

The  charts  show  that  Cuba  was  one  of  our  very  best 

markets  for  machiner>'  through  1920.  It  is  recognized 
that  the  business  community  there  has  suffered  seri- 

ously since  then  and  it  will  require  more  time  for  mat- 
ters to  adjust  themselves,  but  the  value  of  the  market 

remains  and  trade  will  revive  as  soon  as  the  complica- 
tion.t  of  the  sugar  market  dissolve  and  a  reasonable 
period  of  reconstruction  elapses. 

Japan  probably  ranks  next  in  importance  and  during 

recent  yuart  has  been  one  of  the  most  consistent  machin- 
ery buyers  we  have.    It  is  true  that  a  great  deal  of  this 

equipment  was  employed  on  its  naval  program,  which 
it  is  understood  is  now  abandoned.  It  is,  therefore,  an- 

ticipated that  there  will  be  a  reduction  in  the  amount  of 
dockyard  equipment  absorbed  in  that  market  during  i\w 
next  decade.  On  the  other  hand,  industrial  Japan  i.s 
showing  very  rapid  development. 

Mexico  is  apparently  next  in  order  of  importance. 
There  is  reason  to  believe  that  this  market  has  been 
absorbing  important  quantities  of  American  machinery, 
and  if  relieved  from  further  political  disturbances  will 
need  additional  equipment  of  great  variety  and  in  large 
quantities.  The  greatest  care  should  be  exercised  in  the 
matter  of  terms  of  payment. 

China  has  been  absorbing  large  quantities  of  Ameri- 
can equipment  in  considerable  variety  and  it  would  ap- 

pear that  the  quantities  and  varieties  may  be  expected 
to  increase.  The  United  States  has  heretofore  secured 

only  about  30  per  cent  of  this  business.  It  is  hoped  that ' 
the  time  has  now  arrived  when  the  Chinese  will  buy 
increasing  quantities  of  equipment  and  also  will  buy  an 
increasing  share  from  American  suppliers. 

Brazil  and  Argentina  have  been  and  are  important 
markets.  Recently  there  has  been  a  disturbed  situation 
in  both  of  these  countries,  but  reports  indicate  that 
Argentina  has  liquidated  more  than  80  per  cent  of  the 
stocks  once  held  in  the  custom  house  and  Brazil  is  also 
making  good  progress. 

Similarly  British   India  and  the  Dutch  East   Indies 
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have  felt  the  shock  of  the  collapse  in  the  world's  mar- 
kets, but  are  now  on  the  road  to  recovery. 

It  would  appear  that  there  is  rea.son  for  a  good  deal 
of  optimism  regarding  the  eight  machinery  markets 
mentioned  above  and  several  of  the  other  lesser  impor- 

tant markets  from  the  American  point  of  view,  as  for 
instance  Australia  and  South  Africa.  Elven  though 
Europe  has  in  the  past  been  our  best  customer  and  is 
now  demoralized,  it  is  not  wise  to  allow  the  disappoint- 

ment there  to  hide  the  other  opportunities  which  are 
real  and  are  expanding. 
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Facing  Tools  for  Turret  Lathes  Continued — Arrangement  of  Blades  in  Cutter  Heads — Roughing 
and  Finishing  Heads — Combination  and  Universal  Tools 

VARIOUS  methods  of  holding  cutter  blades  in  posi- 
tion can  be  used  in  facing  heads,  some  of  these 

methods  being  similar  to  those  which  have  been 
described  in  connection  with  boring  bars.  The  manner 
in  which  the  blades  are  arranged  in  the  cutter  head 
naturally  determines  to  some  extent  the  method  of 
fastening  to  be  used,  but  there  are  several  points  of 
importance  which  should  be  carefully  thought  of  when 
determining  on  the  method  of  fastening. 

(1)  The  thrust  of  the  cut  should  come  against  the 
solid  portion  of  the  cutter  head  in  the  majority  of 
cases.  It  is  advisable,  however,  to  consider  the  operator 
and  his  convenience  when  determining  the  position  of 
the  various  screws,  pins  or  other  means  of  holding. 
This  point  is  not  of  so  great  importance  in  a  cutter  head 
which  is  simply  used  for  facing  one  surface;  but  when 
adjustments  must  be  made  for  several  diameters  and 
a  number  of  depths,  it  may  cause  a  great  deal  of  trouble. 

(2)  Cutter  blades  which  are  used  for  facing,  as  well 
as  those  employed  for  turning  and  boring,  should  be  well 
supported  as  near  to  the  cutting  point  as  possible,  in 
order  that  there  will  be  no  vibration  during  the  cutting 
action.  In  other  words,  blades  should  not  overhang  on 
the  cutter  head  any  further  than  is  absolutely  necessary. 
It  is  often  possible  to  carry  out  a  portion  of  the  head  to 
form  a  support  directly  imder  the  cutting  point. 

(3)  The  overhang  from  the  turret  is  important,  par- 
ticularly when  the  tool  cannot  be  piloted.  If  a  pilot  can 

be  used  in  a  bushing  fitted  in  either  the  chuck  or  the  face 
plate,  a  considerable  overhang  from  the  turret  can  be 
permitted;  otherwise  a  great  deal  of  trouble  may  be 
caused  by  chatter  in  the  unsupported  tool  body.  There 
are  cases  when  a  wide  facing  cut  must  be  taken,  and  yet 
there  is  no  opportunity  for  support  by  the  use  of  a  pilot. 
A  bracket  can  be  provided  on  the  cross  slide  or  on  the 
ways  of  the  machine  to  give  support  when  a  case  like 
this  is  found.  An  arrangement  of  this  kind  was  illus- 

trated in  connection  with  the  design  of  turning  tools  for 
bar  work.  If  it  is  not  possible  to  support  the  tool  by 
either  of  the  two  methods  mentioned,  the  tool  body  can 
be  designed  so  that  it  will  have  a  certain  amount  of 
spring  to  it,  excessive  vibration  being  absorbed  by  this 

spring.  The  tool  can  be  shaped  as  a  "goose-neck"  with 
the  hinge  point  above  the  center  of  the  work.  It  will 
then  spring  away  and  not  dig  into  the  work. 

For  the  authors'  forthcoming  book.     All  rights  reserved. 

The  points  mentioned  here  should  be  considered  by 
the  designer  when  laying  out  cutter  heads,  and  provision 
should  be  made  to  counteract  any  of  the  tendencies  men- 

tioned. It  is  not  possible  to  give  fixed  rules  for  the 
design  of  tools  like  these,  yet  the  designer  should  always 
keep  in  mind  the  results  produced  by  the  cutting  action 
of  the  tool.  The  pressure  applied  must  be  counteracted 
or  equalized  in  some  way  or  other. 

In  Fig.  315  is  shown  a  cutter  blade  A  used  in  a  head 
B  and  fastened  in  place  by  means  of  a  taper  pin  C.  The 
body  of  the  tool  is  slotted  at  D  in  such  a  way  that  the 
taper  pin  expands  the  slot  slightly  and  contracts  the 
portion  surrounding  the  cutter,  so  that  it  holds  the  latter 
securely.  Another  method  of  holding  cutter  blades  is 
shown  at  E.  Here  the  blade  is  held  in  place  against  the 
body  of  the  tool  by  a  straight  pin  F,  which  is  set  into  the 
end  of  the  holder  at  a  slight  angle  and  tapered  on  one 
side,  so  that  it  acts  as  a  wedge  against  the  cutter. 

In  the  example  shown  at  G  the  body  of  the  tool  is 
slotted  at  H  and  is  expanded  by  means  of  the  tapered 
pin  K.  At  L  is  shown  another  cutter  blade  which  is 
held  in  place  by  a  straight  pin  M  set  at  a  slight  angle  to 
the  edge  of  the  cutter  and  flatted  off  on  one  side,  so  that 
it  forms  a  wedge  and  holds  the  blade  in  place.  All  of 
these  forms  are  used  for  holding  cutter  blades,  and  the 
method  selected  should  be  one  which  is  most  suitable  for 
the  work  in  hand.  Care  must  be  taken  in  using  taper 
pins  to  provide  a  means  of  removing  them  when  it  is 
necessary  to  take  the  cutters  out.  This  can  be  done  by 
cutting  a  slot  or  drilling  a  hole  in  such  a  position  that 
the  pin  is  readily  accessible. 

The  example  at  AT  shows  a  counterbore  which  is  to 
some  extent  a  facing  tool,  although  it  bores  a  hole  and 
faces  the  bottom  of  it  at  the  same  time.  In  designing  a 
counterbore,  the  material  which  is  to  be  cut  must  be 
kept  in  mind,  as  it  has  an  influence  on  the  design.  For 
cast-iron  and  brass  work  the  flutes  O  are  often  made 
straight,  but  for  steel  they  are  cut  on  a  right-hand  helix 
of  about  15  deg.  Counterbores  for  small  diameters  are 
often  made  with  three  flutes  instead  of  four.  When  this 
design  is  followed,  the  size  should  be  stamped  on  the 
body  before  fluting,  as  it  is  difficult  to  measure  the 
diameter  afterwards.  Flutes  should  be  cut  deep  enough, 
so  that  they  come  a  trifle  under  the  diameter  of  the 
pilot,  in  order  to  produce  a  clean  hole.  When  the  pilot 
is  made  as  a  part  of  the  counterbore   (which  is  not 
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amally  done),  a  groove  is  provided  at  P  to  give  the 
neees^ary  clearance  for  the  cutting  teeth. 

The  action  of  a  counterbore  is  not  conducive  to  first- 
work,  except  for  the  facing  of  the  bottom  of  the 

ria.  SIS.     ARRANaEME:.NTS  OK  CUTTBRS 

hole.  The  inside  of  the  hole,  when  the  work  is  of  steel, 

i.>«  not  usually  very  smooth;  the  cutting  point  is  so  sharp 
that,  unless  a  ver>'  fine  feed  is  used,  the  results  obtained 
are  not  particularly  good.  However,  as  the  hole  pro- 

duced by  a  counterbore  is  usually  filled  up  by  the  body 
of  a  screw  or  a  stud,  its  appearance  is  not  of  great 
importance.  Different  sizes  of  pilots  may  be  used,  and 
various  methods  of  fastening  the  pilot  in  place.  Revolv- 

ing pilots  are  often  employed  in  work  where 
there  is  a  possibility  of  marring  a  previously 
finished  surface.  In  the  shell  type  of  counter- 

bore shown,  a  slot  is  provided  at  Q  for  driving 
purposes.  The  collar  R  on  the  bar  is  fitted 
with  two  keys  at  S.  Counterbores  are  often 
back  tapered  slightly  for  clearance. 

An  example  of  a  multiple  cutter  head  with 
adjustable  flat  blades  is  shown  at  T.  The 
blades  are  held  in  place  by  means  of  straight 
pins  with  tapered  sides  as  shown  at  U,  and  are 
adjusted  in  their  slots  l;y  the  two  nuts  at  V, 
which  are  moved  by  means  of  a  spanner 
wrench.  These  nuts  are  of  assistance  in  set- 

ting the  blades  out  to  depth,  and  they  also 
serve  as  a  buttress  for  the  rear  ends  of  the 
blades,  thus  giving  a  substantial  support.  This 
type  of  facing  head  can  be  used  as  a  counter- 

bore for  shallow  holes,  by  setting  the  blades 
forward  a  sufficient  amount.  For  deep  holes 
it  cannot  be  used  on  account  of  the  trouble 
which  would  be  caused  by  chips,  as  there  are 
no  flutes  in  the  tool  and  no  chance  for  the  chips 
to  work  themselves  out  of  the  hole. 

Mention  has  been  made  of  facing  heads 
which  can  be  used  for  boring,  turning,  cham- 

fering and  facing.  In  high-production  work 
tojjls  of  this  kind  are  often  used  both  for 
roughing  and  finishing  operations.  The  type 
of  head  used  depends  to  some  extent  upon 
whether  the  cut  is  for  roughing  or  finishing. 
Fig.  316  shows  a  roughing  head  at  A.  The  work 
to  be  done  consists  of  boring  the  inside  of  the 
flange,  turning  the  hub  and  facing  the  web.  The  two 
tools  at  B  and  C  bore  the  inside  of  the  flange  and  turn 
the  hub,  respectively.  These  tools  are  rectangular  in 
shape  and  are  set  at  a  slight  angle,  in  order  to  make 

diameter  adjustments  easily.  The  tools  at  D  and  E 
are  used  for  facing  the  inside  of  the  web.  These  tools 
are  wide  enough  so  that  one  mt  laps  over  the  other i>lightly. 

The  various  tools  are  held  in  place  in  slots  in  the  body 
of  the  tool  by  means  of  square-head  setscrews,  as 
indicated.  Adjustments  are  made  by  means  of  the 
screws  at  F  and  G.  The  body  of  the  tool  H  is  fastened 
to  the  turret  of  the  machine,  and  the  forward  end  is 

provided  with  a  pilot  A'  which  enters  a  bushing  in  the 
chuck,  thus  giving  support  to  the  entire  tool.  This 
pilot  is  important,  as  it  steadies  the  cut  and  prevents 
trouble  which  might  be  caused  by  vibration  due  to  a 
considerable  overhang  from  the  turret.  The  tools  used 
in  this  cutter  head  are  made  of  rectangular  stock, 
squared  up  on  two  sides  so  that  they  fit  the  slots 
properly.  It  will  be  noticed  that  the  thrust  of  the  cut 
is  taken  by  the  body  of  the  tool  in  some  cases,  while  in 
others  it  comes  against  the  setscrews.  The  i-eason  for 
this  arrangement  is  the  convenience  of  the  operator,  the 
screws  being  placed  so  that  they  are  easily  accessible. 

Another  example  of  a  cutter  head  is  shown  at  L. 
This  tool  was  designed  as  a  finishing  and  sizing  head. 
The  cutter  M  finish  faces  the  wide  flange  and  the  tool  N 
sizes  the  shoulder  at  this  point.  The  tool  0  cuts  the 
recess,  while  P  is  used  to  face  the  end  of  the  hub.  All 
of  these  tools  are  made  from  hardened  and  ground 
stock  of  such  size  that  they  accurately  fit  the  slots  in 
the  body  of  the  holder.  They  are  held  in  position  by 
means  of  strap  clamps,  as  shown  at  Q,  R,  S  and   T. 

Turrtf 
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Adjustments  are  made  by  setting  the  tools  up  against 
a  finished  piece  of  correct  size  before  setting  up  the 
clamps.  The  body  of  the  tool  V  is  of  cast  iron,  and  is 
bolted  to  the  face  of  the  turret.  A  revolving  pilot  is 
set  in  the  end  of  the  tool,  as  shown  at  V.  The  pilot  is 
mounted  on  a  stud  W  in  such  a  way  that  it  rotates  freely 
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when  in  the  work,  this  being  done  in  order  to  prevent 
marring  or  defacing  the  surface. 

The  two  tools  shown  in  this  illustration  are  very  good 
examples  of  the  type  of  facing  heads  that  the  designer  is 

®'^      ̂ **  Turret 

Work  A 

FIG.   317 COMBINATION   FACING.  TURNING  AND 
BORING   HEAD 

frequently  called  upon  to  make.  It  is  well  to  note  that 
all  facing  tools  are  set  well  ahead  of  center,  so  as  to 
produce  a  shearing  cut,  and  attention  is  also  called  to 
the  manner  in  which  the  facing  tool  M  is  used  in  con- 

nection with  the  sizing  tool  A^  By  using  this  method 
the  size  of  the  shoulder  can  be  preserved  accurately, 
even  if  the  facing  tool  M  becomes  slightly  worn.  The 
method  of  applying  tools  of  this  sort  to  the  turret  is 
dependent  entirely  upon  the  shape  of  the  latter,  and  this 
factor  occasionally  changes  the  design  to  some  extent. 
A  turret  of  the  flat  variety  naturally  requires  a  tool  body 
of  different  shape  than  a  hexagon  type  of  turret.  The 
matter  of  fastening  the  tool  body  to  the  turret  is 
important ;  and  in  exceptional  cases  when  very  heavy 
cutter  heads  are  used,  it  may  be  found  necessary  to  drill 
and  tap  additional  holes  in  the  turret,  in  order  to  give 
sufficient  stability  to  the  tools. 

Combination  Heads 

For  small  work  having  several  different  shoulders  and 
diameters  which  are  to  be  machined  in  relation  to  a  hole 

or  a  counterbored  portion,  cutter  heads  are  frequently 
designed.  A  very  good  example  of  this  type  of  cutter 
head  is  shown  in  Fig.  317,  in  which  the  work  A  is  to  be 
machined.  The  head  B  is  of  cast  iron  and  is  bolted  to 
the  turret.  Through  the  center  of  the  body  a  bar  C 
extends,  and  at  the  front  end  of  this  bar  a  counterbore 
D  is  fixed,  being  driven  by  means  of  a  key.  A  spotting 
drill  passes  through  the  center  of  the  counterbore,  as 
shown  at  E.  Both  the  spotting  drill  and  the  counterbore 
can  be  adjusted  independently,  and  in  addition  thereto, 
the  bar  C  which  holds  them  can  be  moved  backward  or 
forward  and  clamped  by  means  of  the  nuts  at  F.  The 
tools  G  and  H  are  hardened  and  ground  so  that  they  fit 
the  slot  in  the  head  K.  They  can  be  adjusted  independ- 

ently, yet  they  must  be  ground  accurately  in  order  to 
preserve  the  shoulder  distances. 

When  a  series  of  operations  are  to  be  performed  on  a 
piece  of  work  like  that  shown,  several  cutter  heads  of 
this  kind  can  be  used  with  various  arrangements  of  tools 
for  the  different  operations,  as  shown  at  L,  M,  N,  0  and 
P.  The  same  casting  can  be  used  in  all  these  cases,  and 
settings  of  the  various  tools  can  be  accurately  made  by 
means  of  gages.     For  screw-machine  work  of  moderate 

size,  tools  of  this  sort  are  very  useful  and  extremely 
accurate  work  is  produced  by  them.  The  operations  on 
the  work  can  be  arranged  progessively,  so  that  each 
tool  does  approximately  the  same  amount  of  work. 
When  used  in  connection  with  a  counterbore  and  spot- 

ting drill  like  that  shown,  a  part  of  the  hole  can  be 
bored  in  one  operation,  another  part  in  a  second  opera- 

tion, and  the  final  work  in  the  last  operation.  The 
amount  of  time  saved  by  this  method  is  readily  appre- 

ciated, especially  when  short  diameters  are  to  be  turned 
and  faced  at  the  same  time,  as  in  the  case  illustrated. 

It  is  possible  to  design  a  multiple  facing  head  which 
can  be  used  for  turning,  facing  and  boring,  and  which 
will  at  the  same  time  be  so  flexible  in  its  design  that  it 
can  be  adapted  to  a  number  of  different  kinds  of  work 
within  its  capacity.  An  example  of  a  tool  designed  for 
this  purpose  is  shown  in  Fig.  318.  The  body  of  the  tool 
A  is  of  substantial  section,  and  is  arranged  so  that  it 
can  be  fastened  to  the  turret.  This  body  extends  out- 

ward and  carries  a  bar  B  which  acts  as  a  pilot  in  a  bush- 
ing, either  in  a  faceplate  or  chuck.  As  it  is  easily 

removable,  it  can  be  replaced  by  a  boring  bar  carrying 
several  cutters,  if  desired.  The  upper  part  of  the  tool 
body  has  four  holes  C,  D,  E  and  F  at  different  distances 
from  the  center  of  the  holder.  A  toolholder  like  that 
shown  at  G  can  be  furnished  with  a  turning  or  boring 
tool  for  different  diameters.  In  fact,  several  tools  of 
this  nature  can  be  applied  to  the  different  holes  and 

t-uitable  adjustments  made  to  cover  a  considerable  range of  work. 

An  extension  member  or  bracket  at  H  is  tongued  to 
receive  a  block  K,  which  can  be  adjusted  and  furnished 
with  a  cutter,  as  shown  at  L.    On  the  opposite  side  of 

FIG.  318.     UNIVERSAL.  FACING  AND  TURNING  HE.\D 

the  holder  another  bracket  M  is  shown.  It  also  has  a 
holder  N  in  which  a  facing  tool  O  can  be  placed.  The 
body  of  the  holder  is  slotted  to  admit  a  flat-blade  cutter 
at  P,  and  suitable  setscrews  are  provided  for  holding  it. 
The  adaptability  of  a  cutter  head  of  this  sort  can  be 
readily  seen,  as  it  can  be  made  to  handle  a  great  variety 
of  work  by  suitable  changes  in  the  tool  blocks,  turning 
tools  and  facing  tools.  Opportunities  are  frequent  in 
general  manufacturing  for  the  use  of  tools  of  this  sort, 
and  the  designer  should  consider  making  provisions  for 
adjustment,  so  that  the  expense  of  a  cutter  head  will 
not  necessarily  be  borne  by  the  particular  job  for  which 
it  is  intended.  If  it  is  flexible  enough,  the  head  can  be 
used  for  a  number  of  different  cases. 
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Manufacture  and  Use  of  Diamond  Cutting  Tools 
111.    Diamonds  for  Drawing  Dies— Diamond  Dust  the  Only  Cutting  Medium — 

Methods  of  Reducing  Diamonds  to  Dust 

BY  ELLSWORTH  SHELDON 
New  BntrlanJ  EMItor,  American   Machinist 

CRYSTALS  of  diamonds  have  long  been  use
d  from 

which  to  make  the  small  die.s  with  minute  aper- 
tures that  are  used  for  drawing  wire.  Gold,  silver 

and  platinum  for  making  watch  chains,  mesh  bags  and 

similar  pieces  of  jewelr>';  the  countless  miles  of  fine 

w  9  ̂  

FIG.   15. 

A    DIAMOND 
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KIO.    14.      WIKK    DRAWl.NG    DIES   MOU.NTED 

copper  wire  used  in  sensitive  electrical  instruments,  the 
delicate  filaments  of  the  incandescent  lamp  and  many 
other  materials  used  for  hundreds  of  different  purposes 
are  drawn  smooth  and  uniformly  to  size  by  means  of 
diamond  dies.  These  dies  are  made 
in  sizes  ranging  from  0.0007  in.  for 
tungsten  filaments,  up  to  0.125  in. 
for  drawing  copper  wire  which  must 
be  very  smooth  and  held  to  very 
close  limits  in  the  matter  of  diameter. 
Though  the  cost  of  a  diamond  die 
is  relatively  high,  it  retains  its  size 
and  shape  for  so  much  longer  periods 
and  imparts  to  the  wire  a  finish  so 
much  superior  to  that  obtainable 
from  steel  dies  that  first  cost  need  not  be  considered. 

To  obtain  proper  support,  diamond  dies  are  mounted 
in  metallic  holders  or  settings,  a  group  of  which  is  shown 

in  Fig.  14.  Some  users  prefer  to  purchase  their  dia- 
monds unmounted,  aa  in  Fig.  15,  and  mount  them  them- 
selves, in  order  to  use  their  judgment  upon  the  .shape 

and  quality  of  the  stone  as  well  as  to  facilitate  inspec- 
tion of  the  hole. 

Drilling  the  Dies 

There  are  various  methods  of  drilling  and  polishing  a 
hole  in  a  diamond  drawing  die.  The  essential  steps  are 
to  take  a  flat  stone  of  proper  thickness,  rough  off  the 
front  and  back  sides  so  as  to  have  two  surfaces  approxi- 

mately parallel,  countersink  both  sides  and  then  drill 
and  polish  the  hole  to  a  very  smooth  finish  and  to  ac- 

curate diameter.  It  is  a  slow  process  to  drill  so  small 
a  hole  in  material  so  hard,  and  to  pierce  a  diamond  often 
requires  days,  even  with  ideal  proportions  as  to  length 
and  diameter  of  hole. 

The  countersinking  operation  is  shown  in  Fig,  16. 
The  stones  are  mounted  either  in  chucks  or  upon  face- 

plates by  means  of  diamond  cutter's  wax.  The  chucks 
and  faceplates  are  held  to  the  spindle  of  the  lathe  by  a 

floating  connection  that  allows  the  diamond  to  be  ac- 
curately centered  without  disturbing  the  wax  setting. 

Several  of  the  chucks  with  stones  mounted  in  them  are 
shown  at  the  base  of  the  toolrest. 

The  operation  of  countersinking  is  performed  by  hand 
in  much  the  same  manner  that  a  similar  cavity  would  be 
turned  in  a  piece  of  steel  upon  a  bench  lathe.  Several 
of  the  stones  are  carried  along  together,  and,  as  the 
chucks  may  also  be  screwed  upon  the  end  of  the  wooden 
handle  that  is  used  to  hold  the  tool,  any  stone  may  be 
used  indiscriminately  as  a  tool  or  as  a  piece  to  be 
worked  upon.  As  there  is  practically  as  much  material 
removed  from  the  tool  as  from  the  work,  an  expert  oper- 

ator can  thus  dress  a  number  of  stones  into  shape  very 
rapidly. 

Besides  the  countersinking,  there  is  more  or  less  turn- 
ing to  be  done  upon  the  stones  to  get  them  to  the  proper 

shape,  whether  they  are  to  be  made  into  drawing  dies 
or  used  for  other  purposes,  and  as  the  holding  chuck 
can  readily  be  floated  from  side  to  side,  the  operator  is 
enabled  to  cut  away  any  portion  of  the  stone  as  desired. 

Drills  Are  op  Steel  Wire 

Because  of  the  brittle  nature  of  the  diamond  it  is 

obviously  impossible  to  use  diamond  splinters  for  drill- 
ing the  small  holes  in  drawing  dies,  and  for  this  pur- 
pose needles  of  steel  wire  are  u.sed.  The  operation  is  not 

really  drilling,  but  lapping;  the  end  and  sides  of  the 
wire  becoming  charged  with  the  diamond  dust  and 
gradually  wearing  through  the  stone. 

There  are  several  types  of  machines  used  for  drilling 
dies  and  all  are  more  or  less  automatic.  Some  are  ver- 

tical and  others  horizontal,  and  advantages  are  claimed 
for  each;  the  principle  involved  is  the  same  in  all  cases. 
A  small  chuck  on  the  end  of  the  spindle  grips  the  stone, 
or  it  may  be  set  with  wax  on  a  faceplate.  It  is  the  die 
which  rotates  and  not  the  needle.  The  latter  is  so  slen- 

der in  the  smaller  sizes  that  to  prevent  it  from  bending, 

it  is  necessary  to  provide  means  of  adjusting  the  drill- 

VIG.  16.    TURNING  AND  COUNTKiUilNKINU  THE  DIAMONDS 



February  9,  1922 Eliminate  Waste — With  Modern  Equipment 211 

FIG.  17.  MACHINES  FOR  POINTING  PHONOGRAGU  NiSEDI^KS  FIG.  19.      SALVAGING  SMALL,  PARTICLES  OF  DIAMOND 

ing  pressure  to  a  fraction  of  an  ounce.  The  vertical 
machine  may  use  weights  and  a  balance  for  this  pur- 

pose, while  on  the  horizontal  machines  the  object  is 
accomplished  by  means  cf  springs.  The  needle  is  lifted 
out  of  contact  periodically  by  a  cam,  to  give  fresh  con- 

FIG.  18.     PARTIAL  VIEW  IN  WORKROOM 

tact  and  allow  the  mixture  of  diamond  dust  and  oil  to 
flow  under  the  point. 

One  prime  requisite  in  a  drawing  die  is  that  the  hole 
must  be  very  smooth.  The  surface  of  the  diamond  will 
probably  take  a  smoother  finish  than  any  other  material, 
and  this  fact,  together  with  its  undoubted  wearing 
qualities,  is  the  reason  for  its  being  selected  for  bear- 

ings in  instruments  where  friction  must  be  as  nearly 
zero  as  possible — as  for  instance  in  certain  types  of 
electrical  instruments.  To  polish  the  dies  the  needle 
carrying  bar  is  given  both  a  reciprocating  and  a  rock- 

ing or  swinging  movement  that  rounds  the  corners  of 
the  holes  and  blends  them  smoothly  into  clearance  spaces 
that  were  cut  in  the  stone  before  the  drilling  was  started. 
In  this  way  a  double  conical  hole  is  produced  that  has 
no  sharp  corners;  a  necessary  condition  in  wire  draw- 

ing dies. 
Though  all  of  this  work  must  be  under  the  supervision 

of  an  experienced  diamond  cutter,  the  actual  operation 
generally  devolves  upon  boys  or  girls,  each  of  whom  will 
operate  twenty  or  thirty  machines.  About  all  the  sepa- 

rators have  to  do  is  to  feed  diamond  dust  to  the  needles 

and  to  see  that  nothing  untoward  happens  up  to  the 
time  of  final  inspection  and  gaging  for  size. 

The  metal  settings  in  which  drawing  dies  are  mounted 
may  be  of  soft  steel,  german  silver,  or  brass.  In  general 
the  method  followed  is  to  cut  a  disk  from  an  inch  bar 

of  the  material,  counterbore  a  hole  halfway 
through  it  and  fit  a  smaller  disk  to  the  counter- 
bored  hole.  A  small  hole  is  then  drilled 
through  the  center  of  both  disks,  the  small  disk 
taken  out  and,  with  the  metal  heated  to  plas- 

ticity, the  diamond  is  dropped  into  the  cavity 
and  the  small  disk  pressed  gently  but  firmly 

upon  it. 
Any  degree  of  heat  short  of  that  to  be  ob- 

tained in  a  laboratory  furnace  will  not  injure 
the  diamond,  but  because  of  its  brittle  nature 
the  pressure  must  be  applied  very  gently  and 
with  thorough  understanding;  else  the 
diamond  will  be  shattered.  Hence  the  opera- 

tion is  only  for  the  experienced  diamond 
worker. 

After  mounting,  the  die  is  put  in  the  lathe 
and  trued  up  by  the  hole  in  the  diamond.    The 
metal  part  is  then  faced  and  turned  true  and 
the  center  cut  out  with  hand  tools  until  the 
opening  blends  into  the  countersunk  portion 
of  the  diamond. 

The  manifold  uses   in  industry  for  a  hard,  sharp 
pointed  tool  has  led  many  to  turn  to  the  diamond  for  this 
purpose  as  a  most  efficient  material.     Some  are  long 
sharp  points,  either  round  or  having  three  or  more  flat 
sides ;  others  have  a  blunt  polished  point  for  burnishing 

FIG.  20.  THE  BORTZ  CRUSHER'S  BENCH 
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sold  and  silver;  and  still  others  are  ball-shaped,  for  use 
on  phonograph  records.  They  are  all  made  by  a  process 
of  polishing  or  lapping  in  which  a  special  machine  is 
used;  and  in  some  cases  both  work  and  lap  must  rotate 
constantly.  A  row  of  the  special  machines  for  lapping 
diamond  points  is  shown  in  Fig.  17,  and  in  Fig.  18  is 
a  general  view  of  this  part  of  the  workroom. 

Making  the  Diamond  Dust 

Diamond  dust — about  the  only  cutting  "tool"  that  can 
be  used  for  working  diamonds — is  produced  from  frag- 

ments of  bortz  too  small  to  be  used  for  any  other  pur- 
pose. Were  it  not  for  the  value  of  the  dust,  there  might 

be  a  stage  at  which  the  fragments  would  be  of  no  value 
whatever,  but  as  the  dust  ranges  in  value  from  five  to 
twenty  dollars  per  carat  according  to  its  fineness  and 
clarity,  and  as  no  fragment  is  too  small  to  be  crushed, 
such  a  stage  is  never  reached;  therefore  all  sweepings 
and  other  refuse  from  the  workrooms  must  be  thor- 

oughly searched.  Even  the  work  benches  are  scraped 
periodically  and  the  diamond  dust  embedded  in  them  is 

reclaimed.  From  the  little  pile  of  "dirt"  before  him, 
the  diamond  worker  shown  in  Fig.  19  expects  to  retrieve 
twenty-five  or  thirty  dollars. 

The  crushing  bench  where  the  bortz  fragments  are 
converted  into  dust,  is  shown  in  Fig.  20.  The  imple- 

ments used  are  few 

and  simple:  A  mi- 
croscope with  which 

to  examine  the  crys- 
tals that  may  be  too 

valuable,  as  they 
are  to  be  reduced  to 
dust  of  lesser  value 

or  to  look  for  crys- 
tals that  may  not 

be  diamond  at  all; 
a  mortar  and  pestle 
of  hardened  nteel 
with  which  to  crush 

the  fragments;  several  wire  screens  to  grade  the  prod- 
uct at  different  stages  and  receptacles  to  hold  dust  and 

oiL 

No  screen  is  fine  enough  to  be  of  service  in  any  but 

the  preliminary  stages;  the  final  separation  is  by  flota- 
tion in  oil.  Pure  olive  oil  is  the  medium  u.sed,  and  dust 

from  the  mortar  is  put  into  the  bowl  of  oil  shown  in 
Fig.  20  until  a  sufficient  quantity  has  accumulated,  when 
the  mas.s  is  vigorously  stirred  and  a  definite  quantity 
poured  into  the  graduated  glass  where  it  is  allowed  to 
stand  for  five  minutes.  The  liquid  content  of  the  gradu- 

ate is  then  carefully  decanted  into  another  receptacle 
and  the  precipitate  gathered  up,  carefully  washed  and 

dried,  and  put  into  a  container  marked  "five  minute 
powder."  This  process  is  repeated  at  lengthening  inter- 

vals until  the  final  precipitate  is  taken,  at  which  time 
the  oil  will  be  practically  clear. 

A  quantity  of  fine  dust  is  shown  in  Fig.  21.  Small 
as  this  bulk  appears  it  is  altogether  too  valuable  to  be 
left  around,  and  these  bottles  were  taken  from  the  office 
safe  to  be  photographed. 

The  photographs  illustrating  the  manufacturing  sec- 
tions of  this  article  were  taken  in  the  workrooms  of  the 

Arthur  S.  Crafts  Co.,  125  Summer  St.,  Boston,  Mass., 
and  for  that  privilege  as  well  as  for  much  of  the  data 
from  which  this  article  is  compiled,  the  author  is  in- 

debted to  F.  L.  Huston  and  F.  F.  Gilmore  at  that  com- 
pany, whose  courtesy  and  coH)peration  is  hereby  ac- 

knowledged. 
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FIG.  ai.  O.NE  THOUSAND  DOLLARS 

Various  Methods  for  Hardening 

High-Speed  Steel 
By  a.  H.  d'Arcambal MetaUurgist,  Tratt  &  Whitixy  Co.,  Hartford.  Conn. 

In  this  paper  I  will  state  briefly  the  advantages  and 
disadvantages  of  different  hardening  methods  for  high- 

speed steel,  proposed  in  the  20  years  which  have  inter- 
vened since  Taylor  and  White  made  their  recom- mendations. 

Salt  bath  hardening  was  first  introduced  in  this 
country  in  1902.  Ordinarily,  barium  chloride  is  the 
salt  used  and  the  operating  temperature  is  from  2,000 
to  2,100  deg.  F.  (1.093  to  1,149  deg.  C.)  Graphite 
crucibles  are  used  for  holding  the  salt,  the  life  of  these 
crucibles  being  from  six  to  eight  heats.  The  tools  to 
be  hardened  are  immersed  in  the  hot  liquid  and  the 
tools  permitted  to  remain  until  the  entire  mass  of  the 
tool  has  attained  the  temperature  of  the  bath.  These 
tools  are  then  usually  oil-quenched,  and  drawn  to  from 
400  to  600  de<?.  F.  (204  to  316  deg.  C.)  in  oil,  depending 
upon  the  kind  of  tool. 

No  scaling  takes  place  by  this  method,  thus  producing 
a  cleaner  tool  than  in  muffle  furnace  hardening,  but  the 
method  has  the  following  disadvantages:  (1)  The 
quenching  temperature  is  too  low.  (2)  Soft  scale  is 
sometimes  produced.  (3)  Blistering  and  pitting  some- 

times occurs.     (4)  Pots  are  very  short  lived. 
It  is  a  well-known  fact  that  to  obtain  the  highest  de- 

gree of  red-hardness,  partial  austenization  must  take 
place.  This  means  quenching  from  a  temperature  of 
2,200  deg.  F,  (1,204  deg.  C.)  and  upward;  indeed,  the 
higher  the  quenching  temperature  above  2,200  deg.  F. 
(1,204  deg.  C.)  up  to  about  2,350  deg.  F.  (1,288  deg.  C.) 

the  greater  the  effect  called  "secondary  hardening" — 
the  added  hardness  gained  by  tempering  quenched  steel. 
We  have  heated  small  test-pieces  of  high-speed  steel 
\\  hours  in  a  barium  chloride  bath  at  2,100  deg.  F. 
(1,149  deg.  C),  but  the  microstructure  was  the  same 
as  when  left  in  the  bath  just  long  enough  for  the  heat  to 
soak  through. 

Blistering  and  pitting  of  tools  heated  in  a  barium 
chloride  bath  are  said  to  be  due  to  particles  of  the 
graphite  crucible  which  have  broken  loose  coming  in 
contact  with  the  tools  and  sticking  to  them.  Sometimes 
the.,e  blisters  or  beads  drop  off,  leaving  pits.  The 
longer  service  the  bath  has  seen  the  more  loss  is 
suffered  through  this  blistering  and  pitting. 
A  graphite  pot  lasts  only  from  six  to  eight  heats, 

making  this  method  of  hardening  quite  a  costly  one. 
A  new  salt  is  now  being  introduced  for  the  hardening 

of  high-speed  steel,  which  can  be  maintained  at  a  tem- 
perature of  2,200  deg.  F.  (1,204  deg.  C),  thus  being 

superior  to  the  barium  chloride  bath.  The  container 
used  is  a  graphite  crucible  with  a  cast-steel  liner.  In 
this  way  the  steel  pot  is  protected  from  the  flame,  and 
there  is  no  danger  of  blistering  or  pitting  from  par- 

ticles floating  through  the  bath. 

Pack  Hardening 

Pack  hardening  consists  of  packing  the  high-speed 
tools  with  charcoal  in  a  suitable  container.  The  con- 

tainer is  then  luted  carefully  with  clay,  and  the  whole 
placed  in  a  furnace,  the  temperature  brought  up  to 
around  2,200  deg.  F.  (1,204  deg.  C.)  and  held  there  a 
considerable  length  of  time.  Tools  are  then  removed, 
oil-quenched  or  air-cooled. 

This  method  gives  a  tool  free  of  scale,  but  has  the 



February  9,  1922 Eliminate  Waste — With  Modem  Equipment 213 

following  decided  disadvantages:  (1)  Quenching  tem- 
perature is  too  low,  and  (2)  tools  are  carburized.  We 

obtained  the  temperature  of  some  test-pieces  with  an 
optical  pyrometer  just  before  they  were  removed  from 
the  pack,  and  found  the  temperature  to  be  about  2,050 
deg.  F.  (1,121  deg.  C),  although  the  furnace  tempera- 

ture was  2,200  deg.  F.  (1,204  deg.  C),  and  they  had 
remained  1  i  hours  at  heat.  Sclero.scope  tests  and  micro- 

graphs verified  this  temperature.  Furthermore  test- 
pieces  showed  a  gain  of  0.40  per  cent  carbon  on  the 
surface  after  being  given  the  pack  treatment. 

I  have  been  informed  by  two  different  men  who 
attempted  this  method  that  at  times  the  cutting  edges 
of  the  tools  melted,  due  either  to  the  higher  carbon  con- 

tent of  the  surface  of  the  tools  or  to  the  tools  coming  in 
contact  with  each  other.  One  other  experimenter  tried 
to  use  a  cast-iron  box  for  packing,  but  as  cast  iron 
melts  at  about  2,200  deg.  F.  the  results  can  well  be 
imagined.  Carborundum  powder  has  been  suggested  as 
a  substitute  for  charcoal  for  a  packing  material,  as  the 

former  would  not  carburize  the  steel.  In  the  writer's 
opinion,  however,  high-speed  tools  treated  in  this  way 
would  be  inferior  to  tools  heated  in  the  semi-muffle  fur- 

nace, because  the  steel  would  have  to  remain  at  a  high 
temperature  for  a  long  time  when  pack  hardened,  thus 
producing  a  coarse-grained  structure. 
A  lead  bath  was  tried  quite  extensively  about  10 

years  ago  for  heating  high-speed  tools,  but  the  method 
did  not  prove  a  success.  At  2,200  deg.  F.  the  vapor  pres- 

sure of  lead  is  about  20  mm.  of  mercury,  so  that  severe 
volatization  will  inevitably  ensue.  It  is  also  quite  a 
problem  to  find  pots  to  hold  the  same.  Difficulty  is  also 
experienced  in  controlling  the  time  of  immersion,  as 
lead  is  a  very  rapid  heating  medium.  A  metallurgist 
for  one  of  the  large  tool  steel  mills  in  England  told  me 
recently  that  a  large  amount  of  high-speed  steel  was 
hardened  in  his  country  by  the  lead  bath  treatment. 
He  stated  that  they  were  able  to  obtain  a  very  pure 
grade  of  lead  and  could  operate  at  a  temperature  of 

2,300  ̂ eg.  F.  (1,260  deg.  C.).'  His  method  for  harden- 
ing a  i-in.  high-speed  hand  reamer  would  be  to  preheat 

to  1,500  deg.  F.  (816  deg.  C.)  in  a  muffle  furnace,  then 
transfer  the  tool  to  the  lead  bath  whose  temperature 
was  2,350  deg.  F.  (1,288  deg.  C).  hold  there  15  seconds 
and  cool  in  an  air  blast. 

Most  of  the  high-speed  steel  hardened  in  this 
country  is  heated  in  semi-muffle  furnaces,  oil  or  gas 
fired.  It  is  always -advisable  to  have  these  furnaces 
equipped  with  pyrometers,  using  noble  metal  couples. 
The  optical  pyrometer  is  also  satisfactory  for  control- 

ling these  high-temperature  furnaces. 
Work  to  be  hardened  should  be  preheated  to  1,500  to 

1,600  deg.  F.  (816  to  871  deg.  C),  and  when  thoroughly 
heated  through  at  this  temperature,  transferred  to  the 
high-temperature  furnace,  whose  temperature  is  higher 
than  the  desired  hardening  heat.    The  tool  is  left  in  this 

'At  this  temperature  the  vapor  pressure  of  lead  is  nearly  50 
mm.  of  mercury  (see  J.  Johnston,  /.  Ind.  Eng.  Chem.,  vol.  9, 
p.   873    (1917). 

furnace  until  the  cutting  edges  have  attained  the  proper 
temperature — about  2,300  deg.  F.  (1,260  deg.  C.) — and 
the  material  then  quenched.  Soaking  at  the  high  tem- 

perature is  to  be  avoided,  as  it  coarsens  the  grain  and 

is  likely  to  "burn"  the  steel.  In  such  practice  the  time 
factor  is  evidently  just  as  important  as  the  temperature. 
Quenched  tools  are  then  drawn  to  the  desired  tempera- 

ture. One  great  advantage  of  this  method  of  hardening 
is  the  high  temperature  attainable,  thus  producing  the 
greatest  degree  of  red-hardness  and  almost  complete 
solution  of  the  carbides.  The  disadvantage  is  that  the 
tool  scales  to  a  degree,  which  can  be  reduced  to  a 
minimum  by  a  thorough  preheating  and  the  proper 
mixture  of  fuel  and  air  in  firing  the  high-temperature 
furnace.  Large  high-speed  tools  have  been  very  suc- 

cessfully hardened  by  using  two  preheating  furnaces; 
the  first  is  maintained  at  a  temperature  of  about  1,100 
deg.  F.  (593  deg.  C.)  and  is  used  as  a  stock  furnace. 
The  temperature  of  the  second  preheater  is  1,700 
to  1,800  deg.  F.  (927  to  982  deg.  C).  The 
material  will  not  scale  in  the  first  preheating 
furnace;  while  the  steel  will  oxidize  in  the  second  pre- 

heater, it  requires  less  time  to  bring  it  to  heat,  thus 
reducing  scaling  to  the  least  possible  amount. 

Grinding  Wheels  Five  Feet  Wide 
The  American  Emery  Wheel  Works,  Providence,  R.  I., 

is  making  some  grinding  wheels  10  in.  in  diameter  by 
60  in.  face.  The  latter  dimension  is  not  a  misprint, 
even  though  it  may  seem  extraordinary. 

The  wheels,  or  drums  as  they  would  more  properly 
be  called,  are  built  up  by  regular  methods  from  abrasive 
and  bond,  and  are  fired  in  the  usual  manner.  They  are 
not,  however,  made  in  one  piece,  as  it  was  found  to  be 
impracticable  to  fire  a  wheel  so  wide  in  proportion  to 
its  diameter  and  get  good  results. 

The  drums  are  therefore  made  up  of  several  sections, 
each  section  a  complete  wheel  except  that  its  sides  are 
not  square  with  the  bore.  The  sides  are  quite  sharply 
angular,  so  that  when  the  sections  are  assembled  and 
drawn  together  upon  the  special  arbor  that  thus  be- 

comes an  indispensable  part  of  the  wheel,  the  joints 
do  not  run  true  around  the  periphery  but  gyrate  from 
side  to  side  and  thus  present  the  appearance  in  action 
of  a  single  continuous  surface.  This  method  of  joining 
the  sections  eliminates  the  possibility  of  leaving  marks 
to  correspond  with  the  joints  upon  the  surfaces  that 
are  ground  by  the  drums. 

These  solid  drums  are  to  take  the  place  of  the  built-up 
wooden  cylinders  that  have  heretofore  been  used.  The 

wooden  cylinders  were  covered  with  leather  and  "set  up" 
in  the  usual  manner  by  brushing  the  leather  surface 
with  glue  and  rolling  the  drum  in  the  abrasive.  The 
wood  wheels  required  redressing,  which  involved  soak- 

ing off  the  old  abrasive  and  replacing  it  with  new, 
every  few  days,  whereas  the  solid  drums  will  run  for 
a  year  or  more  without  attention.  They  are  used  in 
special  machines  for  surfacing  linoleum. 
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A  New  Era  for  Industrial  Relations 
Capital  Now  Contributing  in  Many  Definite  Ways  Toward  Industrial  Peace — Labor  Must 

Contribute  Increased  Production — Interdependence  Makes  Proper  Co-operation  Vital 
By  a.  H.  RODRICK 

MUCH  has  been  written  and  spoken  on  the  proper 

and  ideal  relationship  between  employer  and  em- 
ployee, otherwise  referred  to  as  capital  and 

labor.  Solutions  and  ideas  have  been  offered,  suggested 
and  recommended,  by  persons  in  authority  and  out  of 
authority  in  all  walks  and  vocations  of  life  for  perfect- 

ing an  ideal  state  of  industrial  relationship — sometimes 
referred  to  as  the  golden  age.  Whether  these  solutions 
have  been  weighed  in  the  balance  and  by  actual  tryout 

found  wanting,  is  a  question  which  can  only  be  deter- 
mined after  exhaustive  and  extensive  investigation, 

which  is  beyond  the  scope  of  this  article.  To  me  the 
only  successful  solution  is  the  one  that  advocates  a 
contribution  from  each  of  the  classes  involved,  and  the 
purpose  of  this  article,  therefore,  is  to  advance  such  a 
solution  with  the  hope  that  in  it  may  be  found  such 
worth  as  to  warrant  serious  consideration  towards  ap- 

plying it  in  actual  practice. 
The  relationship  between  employer  and  employee  dates 

far  back  in  the  annals  of  history,  and,  though  discussed 
to  a  greater  extent  today  than  heretofore,  it  is  not  of 
itself  a  new  question;  only  the  solution  for  a  troubled 
industrial  relationship  is  new.  The  earliest  recorded 
strike  was  that  of  the  Children  of  Israel,  and  was 

brought  about  as  the  result  of  Pharaoh's  order  that  the 
Israelites  should  provide  their  own  straw  to  make  bricks. 
The  outcome  of  this  dispute  between  employer  and  em- 

ployee, which  culminated  in  the  exodus  of  the  Israelites 
from  Egypt,  is  familiar  to  all  readers  of  history  and 
Holy  Writ.  From  those  early  days  to  the  present  his- 

tory records  innumerable  strikes  and  disputes  between 
the  employer  and  employee  in  various  classes  of  indus- 

try. As  the  cases  recorded  are  innumerable  so  the 
reasons  for  the  trouble  are  innumerable.  As  time  ad- 

vanced the  employees  organized  themselves  into  labor 
unions,  until  today  society  has  what  is  known  as  the 
labor  movement.  Some  of  these  unions  or  organizations 
are  purely  local  in  character,  existing  in  and  dealing 
only  with,  the  industry  of  which  they  are  a  part,  while 
others  cast  their  lot  with  a  larger  body  and  amalgamate 
themselves  with  other  trades  and  vocations. 

In  this  country  that  larger  body  is  the  American 
Federation  of  Labor,  and  to  all  intents  and  purposes 
directs  the  destiny  of  the  employees  in  practically  all 
trades.  Because  of  its  representative  membership  the 
propaganda  which  this  federation  publishes  and  the 
principles  it  advocates  not  only  speak  the  aims  and  views 
of  the  employees  but  have  an  effect  upon  public  opinion 
and  reasoning.  The  American  Federation  of  Labor  is 

organized  for  the  purpose  of  "self."  The  preamble  to 
Its  constitution  cites  that :  "Whereas,  a  struggle  is  go- 

ing on  in  all  the  nations  of  the  civilized  world  between 
the  oppressors  and  the  oppressed  of  all  countries,  a 
struggle  between  the  capitalist  and  the  laborer,  which 
grows  in  intensity  from  year  to  year,  and  will  work 
disastrous  results  to  the  toiling  millions  if  they  are  not 

combined  for  mutual  protection  and  benefit."  That  same 
constitution  gives  as  its  objects  the  formation  of  various 
kinds  of  unions,  local,  national  and  international;  en- 

couragement of  the  sale  of  union  label  goods;  the  secur- 

ing of  legislation  in  the  interest  of  the  working  people ; 

and  "influence  public  opinion  by  peaceful  and  legal 
methods,  in  favor  of  organized  labor."  The  two  chief 
unwritten  objects  of  this  federation  are  shorter  hours 
and  more  pay  for  the  employees.  It  apparently  takes  no 
account  of  co-operation  between  employer  and  employee, 
nor  does  it  advocate  increased  production  on  the  part  of 

the  emploj'ees,  and  the  elimination  of  trade  jurisdictional 
disputes  when  same  hinder  increased  production. 

Capital  and  Labor  Each  Helpless  Without 
THE  Other 

But  does  a  successful  solution  for  a  troubled  indus- 
trial relationship  call  for  a  contribution  from  the  em- 

ployees only?  Any  solution  which  advances  a  contribu- 
tion from  one  of  the  classes  only  will  fail.  There  must 

be  a  contribution  from  each  since  each  is  dependent 
solely  upon  the  other.  Certain  elements  are  involved  in 
the  making  up  of  capital  and  labor.  The  employer  must 
furnish  the  capital  which  is  the  first  necessary  element 
in  the  successful  conducting  of  the  business  or  industry; 
without  this  the  industry  cannot  be  started.  All  the 
labor  obtainable  will  be  of  no  avail  if  the  capital  is  not 
present  to  erect  the  shop  and  procure  the  machinery 
from  which  labor  produces  the  finished  product.  The 
employee  must  furnish  the  ability  to  produce,  and  must 
put  into  practice  the  knowledge  of  his  trade.  Capital 
is  obtained  through  the  production  of  labor,  and  labor 
is  obtained  through  the  offer  of  capital.  It  is  true  that 
there  would  be  no  capital  without  labor,  a  fortiori  there 

would  be  no  labor  without  capital.  Each  of  the  con- 
tending forces,  therefore,  is  depending  solely  for  its 

existence  upon  the  other;  the  success  of  one  is  the  suc- 
cess of  the  other;  the  failure  of  one  is  the  failure  of 

the  other;  the  interest  of  one  is  the  interest  of  the 
other;  and  the  only  successful  solution  is  the  one  which 
advocates  the  co-operation  and  contribution  of  each  to 
the  welfare  of  the  other. 

We  are  living  in  a  progressive  age;  the  day  of  lord  and 

serf  is  passed;  the  idea  of  master  and  servant  is  ob- 
solete; and  the  progressive  employer  in  keeping  with  a 

new  order  of  things  has  not  only  changed  but  has  com- 
pletely reversed  his  former  attitude  toward  his  em- 

ployees. In  practically  every  line  of  industry  where  the 
principles  of  scientific  management  have  been  installed 
will  be  found  an  employment  department  where  the 
hiring,  firing  and  welfare  of  the  employees  are  carried 
on  by  a  trained,  organized  force  under  the  directorship 
of  an  employment  manager,  sometimes  referred  to  as 

employment  engineer,  welfare  officer  or  director  of  per- 
sonnel. Employees  are  no  longer  hired  promiscuously 

nor  fired  indiscriminately.  The  whims  and  idiosyn- 
crasies of  unscrupulous  foremen  are  catered  to  no  longer. 

The  employment  department  by  job  analysis,  by  transfer 
from  one  shop  or  class  of  work  to  another,  by  the  fitting 
of  round  pegs  into  round  holes  so  to  speak,  maintains 
an  efficient  and  contented  organization,  thereby  improv- 

ing the  espri^  de  corps.  Such  a  system  not  only  elimi- 
nates the  awful  cost  of  turnover,  which  is  an  actual  ex- 

penditure of  dollars  and  cents,  but  shows  the  employer's 
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consideration  for  his  employees.  The  great  human  ele- 
ment in  industry  is  no  longer  ignored.  The  same 

thought  and  attention  that  is  given  to  the  purchase  of 
material  is  also  given  to  labor;  the  same  thought  and 
attention  that  is  given  to  the  preservation  of  machinery 
is  now  given  to  human  beings.  In  addition  to  this 
method  of  scientific  management  special  departments 
have  been  created  such  as  legal,  medical  and  dental  aid 
where  the  employees  can  secure  legal,  medical  and  dental 
advice  at  the  expense  of  the  employer.  Retirement,  sick 
and  pension  systems  have  been  inaugurated,  welfare 
and  athletic  societies  formed,  and  lunch  rooms  installed. 
Various  forms  of  insurance  for  the  care  of  employees 
injured  both  in  and  out  the  line  of  duty  are  in  vogue, 
and  in  some  industries  employees  have  representation 
at  the  council  table  of  the  management.  All  of  these 
departures  from  the  old  order  of  things  not  only  prove 

capital's  consideration  for  labor  but  represent  in  dol- 
lars and  cents  labor's  share  of  the  profits  of  the  industry 

of  which  it  is  a  part.  They  show  that  in  some  industries 
the  employer  is  making  at  least  a  part  of  the  contri- 

bution required  of  him  as  a  class  towards  that  successful 
solution  which  I  have  described  as  necessary. 

Employees  Can  Contribute  Increased 
Production 

The  employers  have  shown  what  contribution  they  can 
make;  it  remains  for  the  employees  to  show  what  con- 

tribution they  can  make.  At  a  recent  meeting  of  the 
executive  council  of  the  American  Federation  of  Labor 
the  secretary  of  that  federation  announced  in  the  public 
press  that  the  council  would  attempt  to  secure  for  labor 
a  share  in  the  profits  of  corporate  bodies.  I  have  already 

shown  where  capital's  contribution  to  the  welfare  and 
contentment  of  labor  represents  one  share  in  the  profits. 
Labor  cannot  expect  to  further  share  in  the  profits  of 
corporate  bodies  unless  it  makes  its  contribution  to  the 
success  of  those  bodies.  The  man  who  does  not  con- 

tribute cannot  expect  to  share,  and  when  there  are  no 

profits  there  can  obviously  be  no  share.  The  contribu- 

tion of  labor  to  capital'  lies  in  one  object  not  yet  made 
a  part  of  the  written  constitution  ai  organized  labor, 
and  that  object  is — increased  production.  It  has  been 

well  said  that  a  little  more  industry  wouldn't  hurt  in- 
dustry. Unless  labor  is  organized  in  a  manner  that  will 

increase  production  there  can  be  no  profits  out  of  which 

labor  could  claim  a  share.  The  denial  of  a  machinist's 
right  to  drive  a  nail  or  a  joiner  to  unscrew  a  nut — so- 
called  jurisdictional  disputes — not  only  retards  produc- 

tion but  in  many  cases  has  been  the  cause  of  stopping 
production  altogether.  Samuel  Gompers,  president  of 
the  American  Federation  of  Labor,  in  a  recent  magazine 
article  entitled  "Union  Labor  and  the  Enlightened  Em- 

ployer," said:  "Trade  unionism  is  a  prime  factor  for 
the  increase  of  production.     Trade  unionism  is  inter- 

ested vitally  in  increasing  the  volume  of  production." 
Mr.  Gompers'  statements  cannot  be  taken  seriously  in 
the  light  of  jurisdictional  disputes.  As  long  as  trade 
unions  jealously  guard  craft  prerogatives  a  whole 
hearted  effort  towards  increased  production  cannot  be 
put  forth.  The  argument  of  organized  labor  against 
increased  production  is  that  it  creates  unemployment. 

Professor  Norris  A.  Brisco  in  his  book  "Economics  of 
Efficiency,"  shows  by  a  concrete  example  that  this  con- 

tention is  not  well  founded.  He  says  in  part:  "History 
shows  that  increase  in  output  in  any  trade  always  re- 

sults in  more  men  being  employed,  and  usually  in  an 
increase  in  wages.  The  cheapening  of  any  article  in 
common  use  almost  immediately  results  in  an  increased 

demand  for  that  article." 
In  conclusion  the  only  successful  solution  for  a 

trouWed  industrial  relationship  is  one  which  has  for 
its  foundation  a  contribution  from  each  of  the  classes 
involved.  Since  capital  is  dependent  upon  labor  and 
labor  is  dependent  upon  capital,  these  two  classes  are 

no  longer  engaged  in  a  struggle,  "which  grows  in  inten- 
sity from  year  to  year,"  but  constitute  the  two  major 

parts  of  an  industrial  machine,  each  depending  on  the 
other  for  its  rightful  contribution  of  power  to  propel 
the  wheels.  Capital  must  give  to  labor  hours  and  wages 
commensurate  with  an  American  standard  of  living;  it 
must  not  look  upon  labor  as  a  commodity  but  must  at 
all  times  take  cognizance  of  the  human  element.  Labor 
must  give  to  capital  an  honest  return  in  effort;  it  must 
also  strive  to  increase  the  production  of  the  article  upon 
which  engaged.  When  each  has  made  its  contribution 
then  each  will  be  entitled  to  share  the  profits  whether 
they  be  cash  or  benefits  or  both.  It  is  believed  that  if 

all  employers  would  consider  the  welfare  of  their  em- 
ployees as  many  are  now  doing,  and  that  if  labor  would 

organize  for  increased  production,  a  new  era  for  indus- 
trial relations  would  dawn. 

Tapping  With  a  Bent  Tap — Discussion 
By  E.  D.  Ward 

In  looking  over  the  American  Machinist  on  page 
857,  Vol.  55,  I  was  interested  in  the  description  of  the 
use  of  the  bent  shank  tap.  I  presume  that  others  may 
take  the  matter  up  with  you,  but  for  fear  they  might 
not,  I  thought  I  would  call  your  attention  to  the  fact  that 
in  this  article  the  writer  mentioned  the  necessity  for 

having  the  shank  of  the  tap  smaller  than  the  root  diam- 
eter of  the  thread.  In  another  paragraph  he  suggested 

the  possibility  of  securing  a  pulley  tap. 
Pulley  taps  are  made  with  the  shanks  larger  than  the 

bottom  of  the  thread.  A  tapper  tap  is  what  he  should 
have  referred  to,  and  as  a  matter  of  fact,  bent  shank 

tapper  taps  are  regularly  made  and  listed  by  various 
tap   manufacturers. 



216 AMERICAN    MACHINIST Vol.  56,  No.  6 

Operations  on  the  Cylinders  of  the 
Wills  Sainte  Claire 

Closed  End  Cylinders  Require  Special  Tools  for  Machining  Combustion  Chambers — Special 
Boring  Machine  with  Inclined  Spindles — Heat-Treatment  Removes  Strains 

By  FRED  H.  COLVIN 
IMItOr.    AMERIl-AN    Mai-iiinist 

THE  motor  of  the  Wills  Sainte  Claire  resembles 

the  Liberty  in  several  waj-s,  both  in  design  and 
construction.  The  cylinders  are  of  cast  iron  in- 
stead of  steel,  and  in  block  instead  of  separate.  There 

are  two  blocks  each  having  four  closed-end  cylinders. 

and  bottom  of  the  skirt,  the  inlet  and  exhaust  flanges 
and  the  water  inlet  flange.  Points  of  interest  are  the 
spindles  A  at  an  angle,  the  plate  B  for  setting  the  cutter, 
the  stocky  spindles  and  the  keys  for  driving  the  cutters. 
The  bottom  flange  is  then  rough  profiled  and  finished  by 
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ma.  1.     MIUJNG  LOCATING  SPOTS  ON  FLANGE.     FIG.  2.     MILLING  ENDS  AND  SIDES  OF  CYLINDERS 

KIO.    S.      INCLINED  CTLINDEK   BORING   MACHINE.      FIG.    4.     CYLINDER  BLOCK  IN  PLACE 

This  arrangement  necessitates  special  tools  for  facing 
and  recessing  the  combustion  chamber.  After  the  pre- 

liminary cleaning  and  inspection  a  water  test  is  made 
to  prevent  any  machine  work  on  defective  castings. 
Core  holes  are  drilled,  plugged  and  water  tested,  after 
which  the  first  milling  operation,  Fig.  1,  mills  the 
spark  plug  bosses  and  also  several  locating  spots  on 
the  flange.  This  is  done  on  a  three-spindle  IngersoU  ma- 

chine, the  three  cutters  being  very  closely  grouped.  The 
cutters  at  A  mill  the  flange  spots,  one  of  the  spots  being 
shown  at  C.  The  method  of  clamping  the  work  is 
shown  at  B  and  the  guide  plate  for  setting  the  cutters 
Is  seen  at  D. 

The  next  milling  operation.  Fig.  2,  machines  the  top 

a  second  operation,  being  followed  by  several  drilling 
and  reaming  operations. 

The  rough  boring  is  done  on  a  special  four-spindle 
Foote-Burt  machine  which  is  shown  in  part  in  Figs.  3, 
4  and  5.  The  spindles  are  inclined  so  that  the  chips 
work  themselves  out  of  the  bore  instead  of  packing  into 

the  combustion  chamber.  The  recesses  around  the  bor- 
ing bars,  Fig.  3,  are  to  receive  the  projecting  ends  of 

the  cylinder  barrels.  The  flange  is  located  on  the  dowel 
pins  A  and  B  and  rests  on  the  positioning  spots  shown. 
One  of  the  holding  clamps  is  shown  at  C. 

In  Fig.  4  is  shown  the  cylinder  block  in  place,  the 
clamps  A  and  B  holding  the  block  under  pressure  from 
the  screws  C  and  D.    The  clamping  blocks  can  be  moved 
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FIG.    5.      THE    CHVTE    FOR  CHIPS.      FIG.    6.      THE   SECOND   DORING  CUT 

in  and  out  of  position  by  the  handle  E.  The  frame 
carrying  the  cylinder  block  moves  down  over  the  boring 
bars  and  the  chips  work  their  way  down  and  out  the 
spout  A  and  the  chute  B  in  Fig.  5.  This  saves  consider- 

able time  and  trouble  and  has  proved  very  satisfactory. 
The  second  boring  is  done  on  a  four-spindle  Foote- 

Burt  machine  as  shown  in  Fig.  6.  Here  again  the 
cylinders  are  located  by  the  bolt  holes  A  and  B  and  are 
supported  at  C.  Rams  D  and  E  come  up  from  the 

bottom  and  foi'ce  the  cylinders  in  place  against  the 
flange.  This  operation  removes  from  0.010  to  0.015  in., 
leaving  an  equal  amount  for  the  final  reaming  before 
the  grind. 

Machining  the  Combustion  Chamber 

The  combustion  chamber  is  next  rough-faced,  leaving 
Ti'.'  in.  for  finish.  The  tool  for  this  work  is  shown  in  Fig. 
7.  The  bar  A  fits  inside  of  the  sleeve  B,  which  in  turn 
fits  inside  the  cylinder  bore  and  is  anchored  by  the  pin 
C  entering  one  of  the  bolt  holes  in  the  flange.  The 
sleeve  serves  the  double  purpose  of  guiding  the  bar  and 
also  preventing  any  injury  to  the  cylinder  wall  from 
the  bar  itself. 

The  roughing  cutters  are  held  in  the  cutter  head  D, 
which  has  a  round  projection  E  fitting  up  into  the  end 

of  the  bar  and  held  by  the  headless  setscrew  F.  This 
projection,  however,  does  not  take  any  of  the  driving 
strains;  the  tongue  G  on  the  cutter  head  forms  a  key 
and  is  driven  by  the  slotted  end  of  the  bar. 

The  fillister  head  screws  H  prevent  the  sleeve  from 
slipping  off  the  bar  when  it  is  removed  from  the 
cylinder.  The  end  view  of  the  bar  shows  the  arrange- 

ment of  the  four  cutters,  as  well  as  the  location  of  the 
chip  breaking  grooves. 

Next  comes  the  rough-boring  of  the  combustion 
chamber.  This  is  done,  one  cylinder  at  a  time,  under  a 
Foote-Burt  heavy  duty  drilling  machine  as  seen  in  Fig. 
8.  The  cutting  tool  is  shown  at  A  and  is  fed  into  the 
work  by  the  action  of  an  angular  piece  on  the  collar  B. 
The  tool  is  shown  in  detail  in  Fig.  9.  The  main  bar  A 
carries  an  internal  bar  B  with  a  pin  through  the  upper 
end  to  prevent  its  turning.  The  angular  piece  C  slides 
in  a  hardened  bushing  in  the  bar  A  and  when  it  strikes 
the  adjustable  collar  D  it  is  forced  across  the  angular 
opening  in  the  bar  B,  moving  this  bar  down  by  the 
amount  of  the  space  E  and  in  turn  forcing  down  the 
piece  F.  This  piece  moves  the  cutting  tool  G  into  the 
work,  where  it  continues  counterboring  for  the  dis- 

tance shown.  The  spring  H  returns  the  bar  B  to  its 
proper  or  normal  position  as  soon  as  the  main  bar  A 

FIG.  8.     BORING  COMBOSTION  CHAMBEJR.      FIG.    10.      FINISHING  COMBUSTION  CHAMBER 
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has  been  withdrawn  so  that  the  angular  piece  C  rises 
above  the  adjustable  collar  D. 

Another  type  of  tool  is  used  in  Anishing  the  combus- 
tion chamber  and  is  shown  in  Fig.  10.  The  finishing  of 

both  the  counterbore  and  the  face  of  the  combustion 
chamber  is  accomplished  by  the  bar  shown  in  Fig.  11. 
The  bar  A  which  is  driven  by  a  substantial  tongue, 
carries  the  collar  B  containing  the  small  springs  shown. 
These  springs  bear  on  the  sleeve  C  which  runs  on  a  ball- 
thrust  collar.  The  pin  E,  fitting  in  a  bolt  hole,  holds 
the  outer  sleeve  from  turning. 

The  facing  and  counterboring  cutters  are  expanded 
by  means  of  the  angular  strips  F  as  the  bar  is  forced 
down.  These  cutters  are  shown  in  the  view  at  G,  which 
also  shows  the  way  in  which  the  cutters  are  held. 

The  bore  is  chamfered  and  is  next  reamed  for  grind- 
ing, in  the  machine  shown  in  Fig.  12,  which  also  shows 

the  type  of  finishing  reamer  used. 

PIG.  7.     TOOL  FOR  FACING  COMBUSTION  CHAMBER 

  I 

FIG.   9.     DETAILS  OF  BORING  TOOL 

(*-—  Z90t"->(  tOOOl' 
FIG,  IL     DETAILS  OF  FINISHING  TOOL 

PIG.  12.     THE  FINISH  REAMING 

Then  follows  a  number  of  drilling  and  tapping  opera- 
tions, including  the  holes  for  the  oil  tubes,  the  press- 

ing in  and  spinning  of  these  tubes,  pressing  in  valve 
stem  bushings,  and  the  milling  off  of  the  locating  spots 
of  the  flange.  Next  comes  a  heat-treatment  to  remove 
all  tension  from  the  castings.  Then  the  valve  stem 
bushings  are  finish  reamed,  the  whole  block  thoroughly 
washed  and  the  cylinder  bores  ground.  A  final  water 
test,  followed  by  the  last  inspection,  the  forty-seventh 
operation,  completes  the  work. 

How  One  Company  Is  Trying  to 
Help  Business 

If  buyers  and  sellers  could  get  together  and  make 
known  their  wants,  the  sales  effected  would  noticeably 
improve  business  because  all  buyers  are  sellers  and  all 
sellers  are  buyers. 

An  approach  toward  such  a  getting-together  has  been 
made  by  the  S.  Rose  Company,  Inc.,  of  New  York,  im- 

porters of  diamonds,  carbon  and  bort,  in  the  following 
letter  sent  to  a  large  number  of  its  customers: 

Are  you  interested  in  improving  the  general  condition  of 
business  throughout  the  country  and  will  you  give  assistance 
to  a  movement  to  bring  about  such  result? 
We  are  making  the  following  offer  to  more  than  one 

thousand  of  our  customers:  In  consideration  of  your  plac- 
ing an  order  with  us,  for  future  delivery,  for  such  goods 

as  you  may  require  in  our  line,  we  will  in  turn,  for  every 
order  given  to  us  in  reply  to  this  communication,  place  a 
reciprocal  order  with  other  concerns  for  tools,  machinery, 
metal,  and  various  other  commodities  required  in  our  plant. 

It  is  our  thorough  conviction  that  if  a  large  number  of 
manufacturing  concerns  would  adopt  the  plan  of  action 
as  suggested  above,  it  would  undoubtedly  have  the  effect 
of  placing  orders  on  the  books  and  thereby  encourage 
production  and  a  distinct  feeling  of  optimism  throughout 
the  manufacturing  world. 
We  earnestly  suggest  that,  as  executives,  you  place  this 

proposal  before  the  consideration  of  your  sales  and  produc- 
tion managers;  and  we  assure  you  that  any  suggestion 

that  you  may  have  to  offer  on  the  subject  will  be  appre- 
ciatively received. 

May  we  look  for  your  advice  and  assistance  in  this movement? 

This  letter  is  of  value  because  of  its  suggestiveness, 
seeming  as  it  does  to  point  a  way  to  dealers  in  supplies 
such  as  small  tools  to  get  buying  started.  Any  in- 

crease of  business  would,  of  course,  cause  greater  de- 
mand for  supplies  of  the  larger  class  and  for  machines. 
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Planing  Flat  Gibs 
A  Difficult  Job  in  Which  Proper  Clamping  Plays  a  Prominent  Part  —  Bending  a  Piece  to 

Have  It  Lie  Flat  on  Table  —  Tools  to  Use 

BY  TELL  BERNA 
Sales  Engineer,  The  G.  A.  Gray  Co. 

TO  ATTAIN  accuracy  in  planing  it  is  important 
to  devote  attention  to  the  proper  methods  of 
clamping  the  work  on  the  table.  Notwithstanding 

all  of  the  articles  and  discussions  which  have  been 
printed  from  time  to  time,  there  are  still  many  planer 
operators  who  have  not  grasped  the  fundamental  ideas 

involved  in  clamping  their  work.  The  object  of  clamp- 
ing is,  of  course,  to  prevent  the  work  from  shifting 

while  it  is  being  planed.  It  is  very  important  that 
this  be  done  in  such  a  manner  that  the  work  itself  will 

FIG.  1.     PLANER  TABLE  SET-UP  FOR  PLANING  THIN  GIBS 

not  be  distorted  by  the  clamping  device  and  equally  so 
that  the  planer  table  will  not  be  sprung  out  of  shape. 
It  is  quite  safe  to  say  that  most  planer  work  is  clamped 
too  tightly. 

A  thin  flat  cast-iron  gib  is  perhaps  a  particularly 
difficult  piece  to  plane  without  springing.  Such  a  gib 
is  so  thin  that  it  can  easily  be  bent,  yet  the  highest 
degree  of  accuracy  is  desired  so  that  it  may  be  used 
without  subsequent  scraping.  A  planer  table  set-up 
for  planing  a  job  of  this  character  is  shown  in  Fig.  1. 

The  relative  position  of  the  work  and  clamps  is  fur- 
ther detailed  in  Fig.  2.  The  block  A  in  the  T-slot  of 

the  table  is  a  sliding  fit  and  under  no  circumstances  a 
driving  fit,  since  to  drive  this  block  into  place  would 
tend  to  spring  the  table.  The  gib  is  pushed  firmly 
against  the  block  A  by  the  hardened  tool  steel  shoe  B. 
The  shoe  is  in  turn  clamped  against  the  gib  by  the 
spacer  C,  made  out  of  an  old  file  ground  to  shape. 
With  a  clamp  at  each  end  of  the  gib,  as  shovra  in  Fig.  1, 
the  piece  can  be  firmly  held  by  tightening  up  on  the 
clamp  nut  with  a  6-in.  wrench.  It  is  important  that 
good  judgment  be  used  in  tightening  the  nut,  since  it 
is  obvious  that  a  husky  operator  can,  spring  the  table 

if  he  is  careless.  As  the  gibs  lie  end  to  end,  the  clamp 
is  not  expected  to  take  any  of  the  endwise  thrust,  which 
is  the  greatest  force  to  be  resisted  in  holding  the  piece 
to  be  planed.  The  end  thrust  is  taken  by  the  strip 
which  is  laid  across  one  end  of  the  table.  This  strip 
is  pushed  against  two  stop  pins  on  the  outside  edges  of 
the  table  and  then  clamped  firmly  into  place  by  the 
nut  ani  bolt  in  the  middle  T-slot. 

The  first  cut  is  a  roughing  cut  over  one  of  the  wide 
surfaces  of  each  gib,  using  the  round-nose  tool  of 
common  form,  as  shown  at  A  in  Fig.  3,  with  a  feed  of 

:h  in.  and  removing  a  depth  of  about  9''2  in.  This 
should  leave  about  0.028  in.  of  metal  to  be  removed  by 
subsequent  cuts.  Using  too  coarse  a  feed  may  result 
in  breaking  out  too  large  a  chip  at  the  end  of  the  cut, 
thus  spoiling  the  work. 

The  pieces  are  now  reversed,  the  surfaces  just 
roughed  out  being  turned  down,  and  it  is  important 
that  the  middle  of  the  gib  should  be  in  firm  contact 
with  the  table,  since  the  clamps  hold  the  gibs  only  at 
each  end.  Before  clamping  the  gib  on  the  planer  table 
it  should  be  held  as  shown  in  Fig.  4  and  tapped  lightly 
on  a  block  of  babbitt,  the  blow  striking  on  the  still 
unfinished  surface.  This  causes  a  slight  curvature. 
The  gib  is  then  reversed,  and  when  laid  on  the  table  its 
middle  will  be  in  contact  with  the  table  and  its  ends 
slightly  raised.  The  effect  of  bending  the  gib  can  be 
judged  by  laying  it  finished  side  down  on  the 
planer  table  and  pushing  one  end  as  shown  in  Fig.  5. 
If  the  gib  revolves  about  its  center  as  indicated  by  the 
dotted  line  at  A,  we  know  that  the  ends  are  raised 
UD  and  the  piece  is  hollow  on  top.  If  the  piece  revolves 
about  the  further  end  as  shown  at  B,  we  know  that  it 

y -y    Y 

A  B 

FIG.   2.     DIAGRAM  OP  CLAMP  ARRANGEMENT  FOR 
HOLDIlirG    GIBS 

B  C 
FIG.   3.      PLANER  TOOLS   USED  FOR  FINISHING   GIBS 

is  either  straight,  or  arched,  so  that  it  is  hollow  on  the 
lower  side.  The  purpose  of  this  bending  is  to  make 
sure  that  when  the  ends  are  clamped  down,  the  entire 
gib  will  be  held  firmly  against  the  table.  This  can  be 
readily  tested  by  tapping  the  gib,  showing  whether 
there  is  firm  contact  or  not.  If  this  precaution  is  not 
observed,  the  center  of  the  gib  will  be  slightly  raised 
from  the  table  no  matter  how  hard  the  ends  are 
clamped;  the  cutting  tool  will  depress  the  center  of  the 
gib  as  it  passes  over  the  work,  and  will  not  result  in 
a  straight  or  accurate  job.  With  the  method  of  clamp- 

ing described  above  the  gib  is  absolutely  straight  after 

being  clamped  because  it  is  firmly  brought  into  coi'.tact 
with  the  table  at  all  points.    The  second  wide  surface 
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is  then  roujrhed  out  after  which  the  gib  is  set  up  on 
edffe  and  the  edfres  are  roughed  out,  leaving  about 
0.020  in.  for  the  subsequent  cuts. 

The  operator  should  now  select  on  each  piece  the 
smoothest  of  the  two  wide  surfaces  and  clamp  the  gibs 
with  these  surfaces  upward,  taking  care  to  see  that 
each  piece  lies  firmly  on  the  table  when  clamped.  The 
pressure  required  to  hold  the  gibs  for  the  fini.shing  cuts 
IS,  of  cours^  lighter  than  that  required  for  roughing 
out  and  therefore  the  effort  exerted  on  the  wrench  in 
clamping  should  be  correspondingly  lighter.  Selecting 
the  better  surface  in  this  way  eliminates  the  necessity 

of  taking  a  straightening  cut  on  this  surface  as  a  satis- 
factor>'  finish  may  be  obtained  with  one  finishing  cut. 
This  cut  removes  from  0.006  to  0.008  in.,  just  enough 
metal  to  get  a  true  flat  surface.  For  the  straightening 
and  finishing  cut  a  square-nosed  tool  B,  Fig.  3,  is  used. 
This  tool  is  about  3  in.  wide  and  is  used  with  a  feed 

of  about  s'i  in.  for  straightening  and  i  in.  for  finishing. 
For  finishing  steel,  the  tool  shown  at  C,  Fig.  3,  will 
leave  a  very  smooth  surface. 

The  gib  is  now  reversed  and  after  the  curvature  has 
been  reversed  so  that  the  piece  lies  flat  when  clamped, 
the  other  wide  surface  is  planed.  This  cut  is,  properly 
speaking,  a  straightening  cut,  removing  enough  stock 
to  leave  0.004  in.  for  the  finishing  cut.  Before  the 
latter  is  taken,  all  clamps  are  loosened  to  permit  the 
gib  to  change  shape  so  as  to  relieve  any  internal 
stresses.  This  finishing  cut  completes  the  operations 
on  the  wide  surfaces  and  should  leave  the  gibs  smooth 
and  of  accurate  thickness  at  all  points.  Usually  the 
gibs  will  be  perfectly  flat  after  the  last  finishing  cut  has 
been  taken  and  the  clamps  have  been  removed.  If, 
however,  they  resume  a  slight  curvature  it  is  a  very 
simple  matter  to  straighten  them  by  tapping  them  on 
a  babbitt  block.  If  the  planing  has  not  been  properly 
done,  the  gibs  will  not  be  of  equal  thickness  at  all  points 
and  it  vill  be  impossible  to  get  them  perfectly  flat  on 
both  surfaces. 

The  narrow  edge  with  the  best  appearance  is  now 
given  one  finishing  cut,  and  the  gibs  are  then  reversed 
to  take  the  straightening  and  finishing  cuts  on  the 
other  narrow  surfaces.  The  gibs  are  invariably  re- 
clamped  between  cuts. 

The  speeds  used  are  a  matter  of  judgment  and  ex- 
perience, and  depend  largely  on  the  hardness  of  the 

no.    4.      METHOD  OF  SPRINGING   OIB8    BEFORE    PLANING 
SECOND  SIDE 
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metal.  Cast  iron  may  usually  be  roughed  out  nt  48  ft. 
per  minute  and  finished  at  30  ft.  per  minute;  the 
straightening  cuts  are  taken  at  48  ft.  per  minute.     In 

doing  this  work  on  steel  strips  the  speeds  are  about 
the  same  but  depend  entirely  on  the  hardness  of  mate- 
rial. 

We  have  in  this  job  a  paradox  in  that  the  gibs  must 
be  bent  before  clamping  in  order  that  they  may  be 
straight  when  finished.  It  should  be  clearly  understood 
that  the  proper  clamping  plays  as  important  a  part  in 
the  work  as  any  other  element,  and  unless  the  operator 
is  willing  to  give  this  his  patient  attention  he  cannot 
get  the  best  results. 

The  Cost  of  Spoiled  Work 
Special  Correspondence 

Although  there  is,  unfortunately,  not  very  much  work 
to  be  spoiled  at  the  present  time,  it  is,  nevertheless,  an 
important  point  at  all  times  and  should  be  much  more 
carefully  considered  than  is  always  the  case.  An  excel- 

lent poster  on  this  subject  is  to  be  found  in  the  shop 
of  the  Lodge  &  Shipley  Machine  Tool  Co.,  Cincinnati, 
Ohio,  having  been  prepared  by  general  superintendent 
Fred  0.  Kent.     It  is  as  follows: 

SPOILED   WORK 

Stop  a  minute  and  consider  spoiled  work.  If  every  man 
in  this  shop  will  appreciate  fully  what  it  means,  the  amount 
can  be  cut  90  per  cent. 

There  is,  first,  the  direct  loss,  which  includes  the  cost  of 
the  material  and  the  labor  which  has  been  spent  upon  it. 
There  may  be  a  small  scrap  value,  but  otherwise  what  is 
lost  can  never  be  recoverd.  But  the  direct  loss  is  only  a 
beginning.  There  are  other  greater  losses.  Spoiled  pieces 
mu.st  be  replaced,  usually  in  a  small  quantity  lot.  It  costs 
from  three  to  ten  times  as  much  per  piece  to  make  ten 
pieces  in  a  lot  as  it  does  to  make  a  hundred;  sometimes  the 
ratio  is  even  greater.  Also  remember  that  rush  jobs  are 
always  more  expensive  than  regular  jobs,  and  replacement 
of  spoiled  work  is  always  a  rush  job. 

While  this  small  quantity  job  is  beinp  done,  there  might 
be  made  instead  of  it,  some  other  job  which  is  crowded  out 
of  its  place  in  the  schedule  by  the  spoiled  work.  The  up- 

setting of  the  manufacturing  schedule  is  the  hardest  thing 
to  put  an  exact  value  upon,  but  is  the  greatest  loss  that 
we  have,  due  to  spoiled  work. 
Remember  that  raw  material  not  only  costs  money,  but 

is  often  very  hard  to  get.  Every  time  the  foundry  runs 
on  a  short  lot  of  a  few  pieces  to  replace  spoiled  work,  it  is 
taking  time  that  would  produce  much  needed  material  for 
regular  work.  It  is  also  taking  the  time  of  the  purchasing 
department  in  getting  the  order  for  this  replacement  ma- 

terial pushed  ahead  of  the  older  orders  already  placed. 
Sometimes  it  is  almost  impossible  to  get  the  replacement 
material  at  all,  and  by  the  time  it  is  obtained,  the  work  for 
which  it  is  needed  has  been  delayed  beyond  the  possibility 
of  any  approach  to  efBcient  production.  In  certain  cases, 
such  delay  has  caused  a  loss  through  penalty,  which  has 
more  than  wiped  out  any  profit  on  the  order.  Also,  where 
there  are  no  penalties  involved,  the  shortage  on  the  erection 
floor  will  put  off  the  shipment  of  some  given  machine  at  a 
time  when  there  is  nothing  else  that  can  be  substituted  for 
it  on  the  shipment  schedule.  This  is  a  loss  that  can  never 
be  made  up. 

Work  that  is  imperfectly  done,  so  that  it  must  be  done 
over  or  patched  up,  may  save  the  direct  loss  of  the  material, 
but  the  delay  due  to  time  spent  on  it  is  just  as  serious  and 
expensive  as  in  the  case  of  spoiled  work. 

Careful  observation  of  three  small  rules  will  help  greatly: 

F'rst:  Make  sure  that  the  first  piece  in  every  set-up  is 
paued  by  the  inspector  before  doing  any  further  work  on 
the  job.     This  is  a  simple  rule,  and  must  be  obeyed. 
Second:  If  a  blueprint  is  smudged  so  that  you  cannot  be 

sure  of  the  figures,  or  if  you  are  in  doubt  as  to  the  meaning, 
put  it  up  to  the  foreman.  Don't  guess.  Better  lose  time 
making  sure  than  spoil  work.  Don't  use  an  indistinct  blue- 

print; insist  on  a  fresh  one. 
Third:  Don't  use  a  jig  or  tool  that  you  think  is  in  bad 

shape,  put  it  up  to  the  foreman.  Don't  use  any  jig  before 
you  are  sure  you  understand  how. 

Cutting  down  spoiled  work  will  save  money,  increase  the 
production,  cheapen  the  cost  and  raise  wages. 
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The  Dimensioning  of  Dovetails  on  Drawings 
System  for  Giving  All  Necessary  Figures  and  Enabling  Checking  —  Two  Separate 

Sketches  Made  of  Each  Dovetail — Proper  Tolerances  for  Each  Dimension 
By  H.  M.  FUNNELL 

THE  method  of  dimensioning  dovetails  on  shop 
drawings  of  machine  parts  should  be  considered 
under  two  headings:  (1)  The  drawing  should 

'  show  the  starting  or  basic  point  of  the  dovetail  under 
consideration,  so  that  all  future  checkings  or  redesigns 
can  be  based  on  a  correct  understanding  of  the  original 

figures.  Many  times  dimensions  are  given  to  the  near- 
est convenient  fraction,  which,  considering  the  taper 

gib,  may  be  quite  correct  from  the  shop  point  of  view; 
but  the  fraction  gives  no  clue  to  the  basic  figures; 
and  the  checker  has  to  calculate  and  guess  in  order  to 
determine  the  starting  point  or  basic  figure.  (2)  The 
drawing  should  show  all  dimensions  that  are  necessary 
for  the  shop  to  have  in  order  to  manufacture  the  part, 

and  these  dimensions  shoulc'.  be  in  decimals  and  frac- 
tions, according  to  their  importance. 

However,  if  we  put  the  basic  figure  on  the  working 
drawing,  it  may  cause  confusion  and  questioning  in 
the  shop.  Therefore,  it  is  suggested  that  a  separate 
sketch  be  made  of  each  dovetail  part  on  the  detail  draw- 
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FIG.   1.     LAYOUT  FOR  DOVETAILS  WITHOUT  GIBS 

ings,  one  for  the  shop  and  one  for  reference.  These 
separate  sketche.'i  need  not  be  to  scale,  but  should  be 
clearly  marked  to  indicate  what  they  are  for,  as  shown 

in  the  accompanying  diagrams.  The  reason  for  mak- 
ing a  separate  sketch  of  the  working  dimensions  is 

that,  generally,  a  dovetail  is  drawn  so  small  that  it  is 
not  clear  where  dimension  lines  are  intended  to  be. 

Dovetails  can  be  divided  into  two  classes:  Dove- 
tails without  gibs,  and  dovetails  with  gibs,  meaning 

taper  gibs,  as  a  gib  adjusted  by  screws  is  merely  a 
straight  dovetail  made  larger  to  accommodate  the  gib. 

Considering  the  first  class,  or  dovetails  without  gibs, 
it  is  obvious  that  the  final  adjustment  must  be  secured 
by  scraping  to  a  fit.  On  the  working  sketch  for  this 
type.  Fig.  1,  we  should  show  the  dimensions  marked 
B,  C,  D  and  F  on  the  male  part  of  the  dovetail;  and 
B2,  C2,  D2  and  H  on  the  female  part  of  the  dovetail. 
On  the  basic-figures  sketch  we  should  show  A  and  E 
for  the  male  part,  A2  and  E2,  for  the  female  part,  and, 

of  course,  the  dovetail  angle  in  all  cases,  and  the  ball 
diameter  where  needed. 

It  is  obvious  that  dimensions  B,  B2,  D  and  D2  should 
be  fractions.    The  dimension  F  is  given  as  E-iti  in.  to 
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FIG.   2.     DOVETAILS  WITH  TAPER  GIBS 

provide  clearance  under  the  dovetail.  The  dimensions 
C  and  C2  are  given  in  three-place  decimals,  because  it 
is  desired  to  eliminate  scraping  as  much  as  possible; 
but  since  some  scraping  must  be  done  for  the  final 
fitting,  there  is  no  justification  for  giving  a  four-place 
decimal. 

Dimension  H  is  given  as  E  ±0.002,  because  the  ball 
reading  C2  depends  upon  it;  but  the  same  reason  as 
just  given  does  not  make  it  desirable  to  hold  it  closer. 
Dimensions  A,  A2,  E  and  E2  on  the  basic-figures 
sketch  should  be  in  decimals  to  four  places,  so  that  cal- 

culations can  be  made  correctly,  and  thereby  avoid  addi- 
tion of  errors. 

Considering  the  second  class,  or  dovetails  with  taijer 
gibs,  we  have  a  condition  where  a  certain  amount  of 
latitude  can  be  allowed,  as  we  have  a  take-up  by  means 
of  the  tapered  gib.  On  the  working  sketch  for  this 
type,  shown  in  Fig.  2,  we  should  show  the  dimensions 
marked  A3,  B3,  D3,  H3  and  K3  on  the  male  part,  and 
A^,  BJt,  DJt,  m  and  Ki  on  the  female  part.  On 
the  basic-figure  sketch,  we  should  show  A5,  E8,  G2  and 
G3  for  the  male  part,  and  A6,  E3,  GU  and  G5  for  the 
female  part,  showing  the  dovetail  angle  in  all  cases. 

Dimensions  AS  and  Ak  can  be  given  as  a  three-place 
decimal  ztO.OOS,  thereby  allowing  the  shop  to  measure 
over  the  sharp  corners.  The  taper  gib  will  take  up  any 
error  due  to  the  tolerance  or  to  the  fine  edge  being 
slightly  broken.  Dimensions  BS,  B4,  D3  and  DJ,  are 
obviously  to  be  given  in  fractions. 

Dimensions  H3  is  given  as  a  three-place  decimal,  and 
is  equal  to  the  basic  figure  ±0.002  in.,  or  £75-0.015 
±0.002,  the  reason  being  that  A3  depends  upon  HS 
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when  the  angle  is  constant,  and  also  that  clearance  is 
provided  by  making  it  0.015  less  than  E3. 

Dimension  KS  and  Ki  should  be  a  three-place  decimal, 
so  that  the  taper  for  the  gib  can  be  af^certained. 
Dimension  A5  should  be  a  decimal,  and  is  the  basic 
slot  minus  GS.  Dimension  ES  should  be  a  decimal, 

othenK'ise  AS  would  be  incorrect,  since  the  angle  is 
always  constant. 

GS  and  GS  should  be  decimals,  GS  being  put  on 
the  basic  sketch  as  a  precaution  against  using  G2  in 
the  wrong  plane.  Gi  is  at  the  narrow  end  of  the  gib 
space.  Dimension  m  should  be  a  fraction  equal  to  ES, 
any  tolerance  taken  in  the  shop  on  a  fraction  being 
taken  care  of  by  the  clearance  provided  by  H3. 

Dimension  A6  should  be  in  decimals,  and  is  equal  to 
AS  plus  GS.  Dimension  Gi  and  GS  should  be  decimals. 
Gi  is  at  the  wide  end  of  the  gib  space.  GS  being  shown 
as  a  precaution  against  using  Gi  in  the  wrong  plane. 

With  the  sketches  shown  on  the  drawings,  errors  can 
be  detected  with  a  minimum  of  trouble,  and  if  the 
various  dimensions  are  tabulated  as  shown,  it  is  easy 
to  make  all  drawings  to  one  standard.  The  writer  once 
checked  up  some  dovetails  on  a  machine  that  had  been 
built  for  years  and  found  out  that  if  the  dovetails  had 
been  made  to  the  drawings,  the  machine  could  not  have 
been  assembled.  The  good  sense  of  the  shop  foreman 
and  co-operation  had  put  the  work  through;  but 
imagine  the  results  if  work  had  been  let  out  under  con- 

tract to  another  company  and  it  had  made  the  various 
parts  to  the  drawings,  and  then  could  not  have 
assembled  them.  The  result  would  be  that  several  of 

the  highest-paid  executives  in  both  concerns  would  put 
in  valuable  time  to  straighten  it  out,  when  a  little 
more  time  of  a  much  lower-paid  man — and  only  one 

man's  time  at  that — would  have  prevented  not  only  the 
trouble,  but  the  extra  expense  as  well. 

The  Lubrication  of  Bearings 
Common  Sense  in  Locating  Oil  Holes — Bevelled  Edges  Aid  in  Proper  Lubrication- 

Chamfered  Piston  Rings  Have  Increased  Life — Retaining  Oil  in  Bearings 
By  JOHN  S.  WATTS 

NOTWITHSTANDING  that  considerable  advance 
has  been  made  in  the  study  of  the  action  of 
lubricant  in  bearings,  the  knowledge  so  gained  is 

not  being  applied  to  many  bearings  outside  of  a  few  in 
the  more  important  mechanisms.    The  cause  of  this  dis- 

FIO.  I.  OIL  OK  ROLLERS  WILL  BE  Pl'SHED  AWAY  UNLESS  THE  SLIDING  .MEM- 
BEn  IS  BEVELLED.  FIG  2.  PROPER  PO.SITION  OF  OIL  HOLE  IN  BEARING 
FOR  CONTINt'OL'S  PRESSURE.  FIG.  S.  PROPER  POSITION  OF  OIL  HOLES  IN 
BEARING  yon  ALTER.NATI.NG  PRESSURE.  FIG.  4.  HEARING  RELIEVED  AT 

MEETING  EDGES.  FIO.  5.  EDGES  OF  PISTON  RINGS  SHOULD  BE  CHAMFERED 

OR  ROUNDED.  FIO.  «.  METHOD  OF  OILING  A  SLIDE  VALVE.  FIG.  7.  ROUNDED 
ENDS  OF  BEARINGS  AID  IN  RETAINING  OIL 

regard  of  the  correct  principles  of  lubrication  cannot  be 
other  that  apathy  or  ignorance,  as  there  is  in  nearly  all 
cases  no  additional  cost  incurred  by  applyinjr  the  lubri- 

cant properly. 
In  a  general  way  the  problem  may  be  stated  to  be 

that  of  first  insuring  that  the  oil  will  get  completely 
between  the  two  surfaces,  and  secondly  that  the  oil  be 

not  permitted  to  escape  before  it  has  completed  its 
work.  With  forced  or  flood  lubrication  a  bearing  may 

be  successfully  oiled  even  if  the  oilways,  etc.,  are  not 

laid  out  as  well  as  they  might  be,  and  the  common 

bearing  occasionally  oiled  by  a  squirt  can  can  be  made 

to  use  the  oil  to  much  better  purpose  if  the  oiling  ar- 
rangements are  given  a  little  study. 

First  take  the  question  of  getting  the  oil  between  the 
sliding  surfaces.  It  is  absolutely  essential  that  the  oil 
be  admitted  in  such  a  way  that  it  will  be  drawn  into 
the  bearing.  The  action  is  very  similar  to  that  of  a 
machine  on  skids  being  traversed  along  on  rollers.  When 

the  skids  are  bevelled  off  at  the  ends 
as  shown  in  Fig.  1,  they  will  ride  up 
onto  the  roller  ahead  of  them  quite 
easily,  but  if  the  ends  of  the  skids 
were  cut  off  square,  it  is  obvious  that 
the  roller  would  be  simply  pushed 
ahead  and  never  get  under  them. 
Then  again,  if  the  weight  imposed 
upon  the  rollers  is  too  great  the  rollers 
will  collapse,  which  is  analogous  to  a 
bearing  having  pressure  enough  upon 
it  to  squeeze  out  the  oil. 

In  a  cylindrical  bearing  the  same 
action  takes  place  as  shown  in  Fig.  1 ; 
the  shaft  being  smaller  than  the  hole 
we  get  the  wedging  action  indicated 
in  Fig.  2,  in  which  the  clearance  is 
exaggerated  to  show  more  clearly  the 
way  the  oil  is  drawn  in  between  the 
bearing  surfaces.  In  such  bearings 
the  most  essential  point  is  to  locate 
the  oil-hole  so  that  the  oil  will  be 

drawn  into  the  bearing  easily.  To  insure  this,  the  oil 

hole  must  be  at  the  point  where  the  pressure  is  least, 

as  shown  in  Fig.  2,  because  at  that  point  the  clearance 
between  the  shaft  and  the  bearing  is  greatest.  It  will  be 

obvious  that  if  the  oil  hole  is  located  at  point  A,  it  will 

be  difficult  if  not  impossible  for  any  oil  to  enter,  and  that 

what  little  does  get  in,  will  tend  to  escape  from  the 

bearing  before  it  is  dragged  around  to  the  point  B, 
where  it  is  required. 

When  the  pressure  on  a  bearing  is  a  reversing  one, 
as  on  the  main  bearing  of  a  steam  engine,  there  should 

preferably  be  two  oil  holes,  as  in  Fig.  3.  If  owing  to 

the  lack  of  space  it  is  impossible  to  find  room  for  both 

oil  holes,  the  single  oil  hole  should  be  drilled  off  the 

rr:^ 
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center  of  the  bearing,  as  otherwise  if  it  is  drilled  as 
snown  in  Fig.  2,  the  up  and  down  movement  of  the 
shaft  in  its  bearing  will  tend  to  pump  the  oil  out  of  the 
bearing. 

A  further  improvement  in  this  type  of  bearing  is  to 
cut  it  away  at  the  sides,  as  shown  in  Fig.  4.  The  space 
so  formed  acts  as  an  oil  reservoir  and  gives  the  oil  a 
much  better  opportunity  to  get  in  under  the  loaded 
part  of  the  bearing.  The  part  cut  away  is  of  little  or 
no  value,  and  so  does  not  reduce  the  effective  bearing 
surface  any  appreciable  amount.  If  the  bearing  should 
heat  up,  the  effect  is  for  the  shell  to  close  in  and  grip 
the  shaft  sideways,  thus  increasing  the  friction  and 
quickly  causing  a  dangerous  over-heating.  As  bearings 
that  are  cut  away  at  the  sides  cannot  expand  enough  to 
grip  the  shaft,  this  danger  is  averted.  To  prevent  the 
oil  escaping  at  the  ends  of  the  bearing,  a  small  portion 
at  each  end  is  left  unrelieved. 

Returning  to  flat  sliding  bearings,  it  will  be  clear 
that  if  the  edges  of  the  sliding  part  are  left  square, 
the  effect  will  be  to  scrape  off  the  oil  and  such  parts  as 
piston  and  piston  rings  should  always  be  slightly  cham- 

fered or  rounded  off  as  shown  in  Fig.  5.  Actual  experi- 
ence has  demonstrated  that  piston  rings  so  made  will 

outwear  those  made  with  sharp  corners,  because  of  the 
oil  being  able  to  get  between  the  bearing  surfaces. 

There  are  some  few  cases  where  it  is  not  permissible 
to  round  off  the  edges  of  the  sliding  part  such  as  in 
steam  engine  slide  valves,  the  edges  of  which  have  to  be 
sharp  and  square  to  perform  their  functions  in  cutting 
off  the  steam.  The  next  best  method  to  adopt  in  such 
cases  is  to  cut  an  oil  groove  in  the  stationary  part,  as 
shown  in  Fig.  6,  and  so  long  as  this  groove  is  kept 
filled  with  oil,  the  slide  valve  in  passing  over  the  groove 
will  pick  up  some  oil  at  each  stroke. 

If  the  principle  indicated  by  Fig.  1  is  kept  in  mind, 
there  need  be  little  difficulty  in  placing  the  oil-grooves 
and  holes  in  any  particular  case  so  that  the  oil  will  be 
dragged  in  to  the  place  where  it  is  most  needed.  The 
next  point  to  watch  is  that  of  keeping  the  oil  from 
escaping  from  the  bearing  too  quickly.  Where  the  oil 
that  escapes  is  caught  in  an  oil-reservoir  and  returned 
to  the  bearing  this  problem  is  solved,  but  it  is  not  al- 

ways possible  or  advisable  to  arrange  this  and  the  next 
best  thing  to  do  is  to  make  the  bearing  so  that  the  oil 
will  be  retained  as  long  as  possible. 

If  a  bearing  is  made  (as  it  usually  and  wrongly  is) 
with  square  ends,  the  oil  that  reaches  the  ends  will 
trickle  away  to  waste. 

If,  however,  the  ends  of  the  bearing  are  rounded  off 
as  shown  in  Fig.  7,  it  will  be  held  in  the  space,  sTiown 
in  solid  black,  a  much  longer  time  than  it  otherwise 
would  be. 

Holding  Down  a  Job 
By  W.  C.  Searle 

Holding  down  a  job  is  made  up  of  two  problems.  One 
is  having,  or  being  able  to  acquire,  the  ability  to  do  the 

Iwork
.  That  is  the  techn

ical  part.  The  
other  is  the 

ability  to  get  along  with  one's  associates  so  that  the 
friction  is  not  enough  to  cause  a  "fire." 

I  went  to  work  for  a  concern  making  a  special  type 
of  machine.  I  spent  a  number  of  months  on  the 
assembly  floor  and  running  off  machines,  then  on  the 
road  demonstrating  and  selling. 

Here  is  where  I  first  began  to  meet  the  personality 

machine  according  to  directions,  to  run  it  a  certain 
speed  in  the  proper  direction  and  have  fixtures  made  for 
holding  the  work,  according  to  directions  sent  him  from 
the  home  office.  When  this  was  done  the  demonstrator 
came,  spent  three  or  four  days  explaining  operations  and 
adjustments,  and  teaching  an  operator  how  to  run  t{ie 
machine.  Sometimes  a  test  for  six  to  eight  hours  would 
be  required  to  set  a  pace  for  the  operator. 

It  was  the  demonstrator's  job  to  make  a  good  impres- 
sion on  the  customer,  answer  all  his  questions  and  make 

the  machine  stay  sold.  Naturally  the  demonstrator 
must  be  on  his  best  behavior  all  the  time.  He  may  be 
exasperated  by  machines  not  ready  or  wrongly  set  up, 
but  he  must  not  lose  his  temper  as  the  customer  may 
want  more  machines. 

The  worst  case  I  experienced  was  where  the  customer 
had  used  a  machine  for  a  couple  of  years  and  had  not 
given  it  any  care.  He  had  then  written  in  telling  what 
poor  work  the  machine  did. 

I  went  to  see  the  machine  and  found  it  badly  battered 
and  covered  with  dirt  showing  what  abuse  it  had  had. 
An  examination  showed  that  it  was  a  factory  job  to 
put  the  machine  in  shape  to  run  and  I  so  reported  both 
to  the  customer  and  to  the  home  office. 
A  few  days  later  I  received  from  the  home  office  a 

copy  of  a  letter  written  by  this  customer  saying  that  he 
was  much  dissatisfied  and  that  the  demonstrator  had 
been  there  and  evidently  did  not  know  the  machine  as 
he  was  unable  to  get  any  better  work  from  it  than 
he  did. 

As  a  matter  of  fact  no  work  had  been  produced  on 
this  machine  for  several  months  and  I  had  not  attempted 
to  produce  any. 

This  was  one  of  ray  failures  on  the  personality  side, 
as  I  should  have  convinced  the  proper  person  of  the 
correctness  of  my  judgment  before  leaving  the  factory. 

After  a  couple  of  years  of  this  kind  of  work  I  went 
back  to  the  home  office  as  an  instructor  and  was  in  turn 
foreman,  toolroom  foreman  and  tool  designer. 

I  had  my  mind  set  on  becoming  assistant  superin- 
tendent for  the  shop  was  well  equipped  and  growing 

larger.  The  superintendent  and  I  had  many  discussions 
and  when  I  thought  I  was  right  I  stuck  to  my  side, 
although  when  a  decision  was  reached  I  did  my  best 
to  carry  out  instructions.  I  placed  too  much  emphasis 
in  my  own  mind  on  the  correctness  of  my  mechanical 
judgment  and  not  enough  on  avoiding  the  hard  comer* 

of  the  superintendent's  personality. 
The  result  was  that  after  being  with  this  company 

about  five  years  the  superintendent  decided  he  could  get 
along  better  without  me.  The  manager  was  very  con- 

siderate, telling  me  that  because  I  didn't  fit  in  one  place 
was  no  reason  why  I  shouldn't  get  along  well  in  another 
and  gave  me  ample  time  to  find  another  job.  The  super- 

intendent was  afterwards  factory  manager  but  was 
finally  compelled  to  leave  because  of  crooked  work.  But 
the  fact  remains  that  if  I  had  studied  him  and  his 
methods  and  reactions  more,  I  could  have  governed 
myself  so  as  not  to  antagonize  him  and  could  probably 
have  kept  my  job. 

I  have  tried  to  make  clear  that  holding  down  a  job 
involves  not  only  being  able  to  learn  to  do  the  work  but 

also  means  a  conscious  studying  of  one's  superior 
officers  so  as  not  to  be  conspicuously  objectionable. 

Of  course  there  are  some  men  you  cannot  work  for 
and  retain  your  self  respect.  In  that  case  the  only 
thing  to  do  is  to  get  out.  But  there  is  nearly  always  a 
middle  road  that  can  be  taken  with  safety  and  honor. 
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Improvised  Grinding  Machines 
By  Leonard  H.  Anderson 

In  the  shops  of  the  Scott  &  Williams  Co.,  manufac- 
turer of  knitting  machinery  at  Laconia,  N.  H.,  there 

is  much  light  grinding  to  be  done  upon  pieces  of  such 
Urge  diameters  that  any  commercial  grinding  machine 
capable  of  swinging  them  would  be,  in  weight  and  cum- 
bersomeness  of  operation,  out  of  all  proportion  to  the 

actual  work.  Special  machinerj'  was  therefore  necessary 
and  the  best  way  of  providing  it  was  to  build  up  the 
lathes  shown  in  Figs.  1  and  2,  and  fit  them  with  suit- 

able spindles  to  carry  the  grinding  wheels. 
It  will  be  noted  that  the  raising  blocks  are  so  shaped 

as  to  bring  the  centers  well  over  the  back  shear.  It  is 

never  necessarj'  to  get  the  grinding  wheel  back  of  the 
centers  and  this  arrangement  renders  the  full  length 
of  the  cross-slide  available,  besides  keeping  the  work 
back  where  a  piece  of  large  diameter  will  not  project 
unduly,  and  be  in  the  way  of  the  operator. 

At  the  moment  of  photographing  the  machine,  it 
was  set  up  for  one  of  the  smallest  pieces  that  come  to 
it,  but  thirty  minutes  later  it  was  swinging  a  piece  to 
its  full  capacity. 

All  of  the  movements  of  the  original  lathe,  Including 
the  compound  rest,  are  available,  and  the  machine  will 
thus  handle  any  job  that  may  be  expected  of  any  grind- 

ing machine— external,  internal,  facing,  parallel  or 
tapered. 

Rapid  removal  of  stock  is  not  required.  Because  of 
the  nature  of  the  work  that  it  is  called  upon  to  do, 
the  parts  to  be  ground  are  all  within  very  close  grind- 

ing allowances,  and  the  small  spindle  and  wheel  will 
take  care  of  the  work  as  readily  as  a  heavier  one; 
besides  being  much  easier  to  manipulate. 

One  of  the  jobs  that  frequently  comes  to  these  ma- 
chines is  the  grinding  of  internal  and  external  radii 

upon  the  countless  small  cam-shaped  pieces  that  enter 

into  knitting  machine  construction.  The  machine 
shown  in  Fig.  2  is  set  up  for  this  work. 

The  large  ring  mounted  upon  the  faceplate  is  not  a 
piece  to  be  ground,  but  is  a  fixture,  to  the  interior  of 
which  may  be  fastened  dozens,  or  even  hundreds,  of 
the  small  cams;  none  of  which  will  be  more  than  an 
inch  in  its  greatest  dimension.  The  pieces  are  attached 
by  machine  screws  passing  through  from  the  outside 
of  the  fixture  and  entering  tapped  holes  in  the  cams; 
the  same  tapped  holes  by  which  they  are  later  secured 
to  their  respective  places  in  the  knitting  machine. 

There  is  no  adjustment  to  the  fixture.  Its  internal 
diameter  must  be  such  that  when  the  cams  are  attached 
to  it  the  grinding  radius  will  be  correct.  A  fixture  is 
provided  for  each  size  of  knitting  machine,  and  also 

ViO.  I.     UATHE  KITTED  UP  AS  A  ORINDINO  MACHINB 
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for  grinding  external  radii  when  that  operation  is  nec- essary. 

Circular  grooves  in  the  faceplate  fit  the  shoulders 
of  the  fixtures  so  that  no  time  is  lost  in  centering  them. 
If  the  ring  enters  its  respective  groove  in  the  plate 
and  is  drawn  to  place  with  the  screws  that  pass  through 
from  the  back  of  the  latter,  the  operator  knows  that 
it  is  properly  located  and  will  run  true. 

Milling,  Facing,  and  Cutting  Gear  Segments 
By  Milton  Wright 

The  turning  and  facing  of  gear  segments  in  a  lathe 
are  usually  rather  slow  operations  because  of  the  inter- 

mittent cut  which  cannot  be  balanced  and  the  fact  that 
during  a  large  part  of  each  revolution  of  the  work  the 
cutting  tool  is  idle.  The  illustration  Fig.  1,  shows  how 
the  work  is  accomplished  in  one  shop  by  the  use  of  a 
special  device  in  a  milling  machine. 

The  device  consists  primarily  of  a  frame  that  can  be 
fastend  to  the  table  of  the  milling  machine  by  means 
of  two  T-head  bolts  and  nuts,  the  frame  providing  (wo 
bearings  in  which  the  work  arbor  is  held  parallel   to 
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FIG.  1. MACHINING  A  GEAR  SEGMENT  ON  A 
MILLING   MACHINE 

the  spindle  of  the  milling  machine.  The  outer  bearing 
is  so  made  that  it  can  be  taken  off  by  loosening  a  single 
clamping  bolt  for  the  purpose  of  changing  the  work. 

To  the  inner  end  of  the  work  arbor  is  keyed  a  worm- 
wheel,  driven  by  a  worm  which  receives  its  motion  from 
a  second  worm  and  wheel,  driven  in  turn  by  a  universal 
joint  that  is  a  part  of  the  regular  feed  movement  of 
the  milling  machine.  The  gearing  and  one  half  of  the 
universal  joint  are  carried  by  a  bracket  which  is  an 
extension  of  the  frame. 

The  work  is  held  in  position  upon  the  arbor  by  a 
key,  and  is  further  secured  by  a  follow  nut  which  clamps 
it  against  a  shoulder.  The  work  of  milling  the  out- 

side and  facing  both  sides  is  done  simultaneously  by 
a  gang  of  three  milling  cutters  so  proportioned  that 
the  central  cutter  mills  the  periphery  of  the  segment 
while  the  pair  of  side  milling  cutters  is  reducing  the 
face  width  to  the  required  dimension. 
When  a  piece  is  finished  and  removed  from  the  arbor 

the  first  worm  may  be  dropped  out  of  mesh  with  its 
wheel  and  the  arbor  turned  back  to  bring  the  work- 
holding  key  in  the  right  position  for  starting  another 
piece.    After  a  cut  is  started  the  machine  may  be  left 
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to  itself  until  the  work  is  finished  and  the  feed  stops, 
the  operator  meanwhile  attending  to  other  machines. 

The  teeth  are  cut,  five  at  a  pass  as  shown  in  Fig.  2, 
on  a  Brainard  automatic  gear  cutting  machine.  The 
unusual  feature  of  this  method  is  the  shaping  of  the 
cutters  so  that  five  teeth  may  be  cut  at  once  with  so 
little  change  in  tooth  form  that  the  segment  will  run 
freely  with  its  mating  pinion  without  undue  shake. 

A  test  block  with  a  pinion,  and  a  stud  for  the  hub 
of  the  segment  is  kept  near  the  machine  so  that  each 
segment  may  be  tested  in  mesh  with  a  master  pinion 
as  it  is  taken  from  the  arbor. 

Fitting  Loom  Pulleys  With  New  Hubs 
By  William  Kibler 

In  our  shop  we  have  more  than  a  thousand  of  the 
loom  pulleys  shown  in  the  illustration,  more  than  one- 
quarter  of  which  have  been  fitted  with  new  hubs  to 
replace  breakages.  The  new  hubs  with  which  the 
pulleys  are  fitted  enable  us  to  force  them  on  the  shaft 
under  hydraulic  pressure  of  ten  tons,  and  pulleys  so 
repaired  have  never  given  subsequent  trouble  in service. 

The  broken  pulleys,  one  of  which  is  shown  at  the 
left  in  the  picture,  are  centered  up,  bored  and  faced 
to  take  the  new  hub  which  is  supplied  with  a  flange 

FIG.    2.      CUTTING  FIVE  GEAR  TEETH  AT   ONE   PASS 

NEW   HUBS    IN    OLD    PULLEYS 

by  which  it  is  bolted  to  the  web  of  the  pulley.  The 
pulley  to  the  right  has  been  fitted  with  a  new  hub, 
while  the  one  in  the  center  has  been  prepared  for  the 
new  hub,  which  is  shown  below  it. 

Broaching  With  a  Bearing  Ball 
By  Charles  E.  Frank 

A  good  way  to  finish  the  bore  of  small  drawing  dies 
that  must  be  accurate  and  have  a  very  smooth  surface, 
is  to  bore  them  to  within  one  or  two  thousandths  of  the 
finished  size  and  then  push  through  them  a  bearing  ball 
of  the  required  diameter. 

A  punch  should  be  made  a  close,  though  not  tight,  fit 
for  the  hole  and  the  end  cupped  to  match  the  ball.  It  is 
but  the  work  of  a  moment  to  push  the  ball  through  the 
hole  with  this  punch  under  an  arbor  press  and  the 
finish  will  be  superior  to  any  that  can  be  obtained  with 
a  reamer.    Plenty  of  oil  should  be  used. 

Bearing  balls  may  be  obtained  at  small  cost  in  almost 
any  of  the  smaller  sizes  and  one  ball  will  broach,  or 

burnish,  many  holes.  Moreover,  in  the  matter  of 

replacements,  the  new  die  will  be  exactly  the  same  size 
as  the  old  one  if  broached  with  the  same  ball. 
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Dri>ing  a  Bench  Lathe  with  an 
Electric  DriU 
By  R.  W.  Hutton 

During  a  temporary  shut  down  we  had  occasion  to 

make  a  number  of  small  shouldered  studs  or  pins  from 

EMERGENCY  DRIVE  FOR  BENt'H  LATHE 

drill  rod.  and  having  no  power  available  for  the  bench 

lathe,  we  improvised  the  method  shown  in  the  sketch. 

An  electric  drill  was  suspended  by  a  stout  wire  from 

the  ceiling  in  such  a  manner  that  it  was  practically  in 

alignment  with  the  spindle  of  the  lathe;  it  was  braced 

in  position,  as  shown,  by  a  board  nailed  to  the  back- 
board of  the  bench.  The  drill  rod  was  then  passed 

clear  through  the  lathe  spindle  and  into  the  drill  chuck, 

thus  being  rotated  by  the  electric  drill  and  held  true 

by  the  spring  collet  of  the  lathe. 
The  lathe  belt  was  removed  to  allow  the  spindle  to 

turn  freely.  When  the  available  length  of  wire  in  the 

chuck  was  used  up  in  making  successive  pins  we  could 

move  the  brace  or  substitute  a  new  rod.  The  whole 

set-up  required  but  a  few  minutes  time  and  saved  a 

lot  of  tedious  labor  in  "  pulling  the  belt." 

Handy  Screwdriver 
By  Alfred  T.  Grkgory 

On  page  938,  Vol.  56.  of  the  American  Machinist, 
Charles  H.  Willey  describes  a  handy  screwdriver  that 

can  very  easily  be  made.  My  experience  with  .screw- 
drivers has  been  that,  while  they  at  times  need  con- 

siderable leverage,  they  also  need  a  great  deal  of 

perpendicular  pressure.  In  the  screwdriver  shown  in 

Mr.  Willey's  article  it  would  be  difficult  to  apply  much 

perpendicular  pressure,  as  there  is  no  smooth  gripping 

surface  directly  over  the  blade.  To  overcome  this  de- 
fect I  would  suggest  that  the 

tool  be  changed  to  correspond 

with  the  sketch  herewith.  In- 
stead of  making  the  arms 

straight,  I  have  set  them  to  form 

an  equal  angle  on  both  sides. 
With  this  screwdriver  both  parts 

may  be  gripped,  furnishing  a 

good  solid  support  for  perpendic- 
ular pressure  and  also  giving  a 

fairly  good  leverage.  If  the 
leverage  is  not  sufficient  a  pipe 
or  monkey  wrench  may  be 

HAN-DT  requisitioned  as  was  done  with 

gcREWT)RiVER    Mr.  Willey's  tool. 

r*4) 
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Repairing  a  Broken  Valve  Chest 
on  a  Hoisting  Engine 

By  F.  C.  Sin  back 

Some  years  ago  the  writer  had  occasion  to  make  an 

emergency  repair  on  a  small  hoisting  engine,  the  steam 
chest  of  which  had  been  broken  out  as  shown  in  Fig.  1 

because  of  water  freezing  in  it  on  a  cold  night. 

The  place  was  a  small  coal  mine  and  no  welding 

apparatus  was  avail- 
able, nor  was  the 

machine  shop  equip- 
ment all  that  could  be 

desired  for  the  han- 
dling of  such  special 

jobs.  Time  was  the 

important  considera- 
tion and  I  devised 

the  method  which  I 

have  tried  to  illus- 
trate in  Fig.  2,  using 

the  drill  press  and 
small  lathe,  which 

were  the  only  ma- 
chine tools  at  my 

disposal.  The  job  was  prepared  for  the  patch  by  drilling 
chipping  and  filing  the  edges  of  the  break  as  straight 
and  as  square  with  each  other  as  possible.  Next  a 
piece  of  cast  iron  IJ  in.  thick  and  of  suitable  size  was 
drilled  out  of  a  scrap  casting  (the  broken  frame  of 
an  electric  locomotive)  and  the  edges  chipped  and  filed 
to  fit  as  neatly  as  possible  into  the  break. 

This  patch  was  now  drilled  edgewise  for  the  two 
shouldered  studs  shown  in  Fig.  2,  and  the  drilling 
continued  into  the  metal  of  the  cylinder,  which  was 
then  tapped  for  the  studs.  The  studs  were  so  spaced 
that  their  upper  ends  corresponded  to  the  holes  in 
the  cover  of  the  valve  chest,  and  the  studs  thus  served 
the  double  purpose  of  holding  down  the  patch  and 
I.olding  on  the  cover. 

A  strip  of  copper  -At  in.  thick  and  li  in.  wide,  with 
holes  to  correspond  to  the  studs,  was  now  laid  in  the 
bottom  of  the  break,  the  patch  set  in  and  the  long- 
shouldered  studs  screwed  home.  Cap  bolts  through  the 
end  walls  of  the  chest  into  the  patch  served  to  draw 
the  end  joints  up  good  and  snug. 

To  make  these  end  joints  steam  tight,  A  in.  holes 

were  drilled  along  each  joint,  as  indicated  in  Fig.  2, 

FIG.    1.     VALVE  CHEST  OF  HOIST- 
I.N'G    EXGI.VE,    CRACKED 

BY   FREEZING 

FIG     2.      SHOWING    HOW  THE 
IIREAK    WAS    REPAIHEP 

80  spaced  that  half  of  each  hole  was  in  the  patch  and 

half  in  the  end  wall,  and  far  enough  at  one  side  of 

the  center  to  avoid  drilling  through  the  cap  bolts.    Soft 
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I copper  wire  {>.  in.  in  diameter  was  cut  into  pieces about  i  in.  long  and  each  piece  driven  in  tightly  and 
swaged  in  place  as  much  as  possible  by  the  use  of  a 
long  hardened  steel  set  a  trifle  smaller  in  diameter 
than  the  hole. 

When  the  li-.-in.  holes  were  thus  filled  with  copper  the 
upper  surface  of  the  walls  was  dressed  smooth  with 
a  file  and  the  cover  put  on.  A  thin  caulking  tool  was 
used  to  upset  or  caulk  the  copper  strip  at  the  bottom 
of  the  joint. 

The  time  of  the  repair  was  12  hours  and  the  joint 
showed  no  leakage  under  working  pressure.  The  repair 
seems  to  be  permanent. 

Signal  for  Automatic  Screw  Machines 
By  D.  a.  Nevin 

A  novel  method  for  saving  time  and  increasing  the 

production  of  a  Brown  &  Sharpe  automatic  screw  ma- 
chine, is  illustrated  herewith. 

A  No.  2  automatic  machine  was  used  for  performing 
a  second  operation  on  a  part  made  from  bar  stock  in 
another  machine,  and  all  operations  such  as  drilling, 

ELECTRIC  SIGNAL  OX  AUTOMATIC  SCREW  MACHINE 

reaming,  threading,  etc.,  were  performed  automatically, 
as  was  also  the  opening  of  the  chuck.  The  work  was 
loaded  into  the  chuck  by  hand. 

The  automatic  shut  off  A,  with  which  these  ma- 
chines are  equipped,  was  adjusted  so  as  to  shut  off 

the  machine  after  the  chuck  was  opened,  but  as  the 
operator  was  in  charge  of  four  other  machines  he  was 
not  always  aware  that  the  machine  was  idle.  The  turret 
advanced  so  slowly  in  operation  that  its  movement  could 
not  be  discerned  at  a  short  distance  and  the  sound  of 
the  annunciator  bell  was  inaudible  because  of  the  noise 

of  near-by  machines  operating  upon  square  stock. 
The  factory  manager  devised  an  automatic  signal 

by  mounting  the  electric  bulb  B  upon  a  stand  similar 
to  those  used  for  supporting  the  stock  when  fed  into 
the  machine.  The  bulb  is  connected  to  the  starting 
and  stopping  lever  by  a  pull  chain  which  is  hooked  to 
the  shouldered  screw  C,  added  to  the  lever  for  that 
purpose. 
When  restarting  the  machine  the  chain  is  given  an 

extra  pull  to  extinguish  the  light,  as  these  pull  sockets 
alternate  for  light  and  darkness. 

An  Improved  Taper  Ring  Gage 
By  W.  Burr  Bennett 

The  sketch  herewith  shows  an  improved  ring  gage 
which  has  proved  very  handy  in  use.     It  is  simply  a 
combination  of  the  step-type  taper  ring  gage  and  the 

IMPROVED  TAPER  RING    GAGE 

plate  or  jaw-type  taper  gage.  Its  advantage  lies  in  the 
fact  that  all  observations  are  completely  visible. 

The  taper  part  of  a  shaft  which  is  to  be  gaged  is 
shown  at  A,  and  B  is  the  ring  gage  itself.  The  ring 
gage  has  the  usual  limit  step,  as  at  D,  for  gaging  the 
taper  fit  on  the  small  shoulder  of  the  piece,  but  in  addi- 

tion to  this  a  "pie  section"  or  segment  is  cut  out,  as  at  C, 
which  allows  the  inspector  to  see  if  the  taper  is  uniform 
and  if  it  makes  good  contact  with  the  gage  throughout 
its  length.  Of  course,  this  gage  does  not  have  the  advan- 

tage of  the  adjustable  feature  of  the  adjustable  jaw 
gage,  but  in  the  opinion  of  our  shop  it  is  a  distinct 
improvement  over  the  plain  step  ring  gage. 

The  gage  is  made  from  a  good  non-shrinking,  oil- 
hardening  steel  and  is  either  ground  or  lapped  out. 

Keeping  a  Belt  Tight 
By  Harold  F.  Blanchard 

The  problem  of  keeping  a  belt  tight  has  been  solved 
in  a  new  and  original  way  by  an  English  inventor. 
Heretofore  it  has  been  customary  to  keep  a  belt  tight 
by  adjustment  of  the  distance  between  the  pulleys;  or 
if  this  is  not  feasible,  by  supplying  an  idler  pulley 
which  is  mounted  on  a  spring,  which  holds  the  belt 
tight.     A  new  device  employs  a  small  pressure  roller, 

backed  by  a  coil 

spring.  The  roller  is 
placed  in  contact 
with  the  belt  at  the 

point  where  the  belt 
becomes  tangent  to 
the  pulley.  A  very 

slight  pressure  of 
this  roller  results  in 

a  greatly  increased 
grip  of  the  belt  on 
the  pulley.  This 
feature  can  best  be 

realized  by  remem- 
bering that  a  sailor 

can  hold  a  ship  by 
exerting  a  very 
small  pull  on  a  rope, 

if  he  first  passes  the  rope  just  once  around  a  post.  The 
same  principle  applies  here,  except  the  angle  of  wrap, 
instead  of  being  somewhat  more  than  360  deg.,  is 
usually  closer  to  180  degrees. 

DEVICE   FOR    KEEPING   A   BELT 
TIGHT 
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EDITORIALS 

An  Important  Industry  Is  Being 
Handicapped 

AVERV  good  mechanic  likes  to  work  at  something 
./\new,  to  devise  a  newer  and  better  way  of  doing 
woric.  And  to  this  desire  we  are  indebted  for  our  ad- 

vance in  manufacturing  methods.  But  as  many  a  good 
mechanic  knows  to  his  sorrow,  the  cost  of  developing 
new  machines  is  disa^itrous  unless  this  cost  can  be 
distributed  over  a  large  output,  for  it  seldom  happens 
that  the  purchaser  is  willing  to  pay  for  the  cost  of 
development. 

A  somewhat  similar  ca.se  e.xists  in  connection  with 
aircraft  at  the  present  time.  Several  excellent  machines 
were  designed  as  a  result  of  war  demands.  The  cost 
of  development  was  high  and  in  order  to  be  reimbursed 
for  this  as  well  as  to  make  a  profit,  what  appear  to  be 
very  high  prices  were  named  in  some  of  the  later  bids 
for  army  planes. 

These  bids  seeming  too  high,  the  army  custom  appears 
to  be  to  award  orders  to  low  bidders  whether  or  not  they 

are  the  originators  of  the  machine.  Orders  for  a  well- 
known  bomber  were  awarded  to  a  rival  concern  at  a 
much  lower  price,  a  price  which  incidentally  is  not 
likely  to  pay  for  the  cost  of  construction. 

In  the  interest  of  national  economy  it  is  necessary 
that  purchases  of  all  kinds  be  made  at  fair  figures. 
But  great  discretion  must  be  shown  or  we  shall  greatly 
handicap  a  new  industry.  If  the  price  bid  by  those 
who  developed  special  machines  at  great  expense  was 
too  high,  would  it  not  have  been  better  to  effect  a 
compromise  if  possible,  rather  than  turn  the  order  over 
to  builders  who  were  not  familiar  with  all  the  details 
of  design  and  construction?  The  cost  to  such  builders 
must  include  many  tools  and  fixtures  with  which  the 
originators  are  already  supplied. 

Why  not  lay  more  of  the  cards  on  the  table,  show- 
ing what  the  development  cost  was,  how  much  is  allot- 
ted to  cover  development,  the  probable  cost  of  manu- 

facture, and  finally,  the  profit  expected,  much  of  which 
must  go  for  future  development?  New  industries  re- 

quire more  considerate  treatment  than  do  tho.se  already 
established.  And  we  need  to  develop  our  aircraft 
industries. 

For  Your  Own  Good,  Listen 
to  the  Salesman 

DON'T  turn  away  salesmen  without  seeing  what 
they  have — especially  now.  In  days  gone  by,  with 

the  man  at  the  order  desk  so  overworked  that  he  entered 

orders  in  his  sleep,  with  the  purchasing  agent  over- 
whelmed by  requisitions,  and  with  the  manager  think- 

ing production  details  twenty-four  hours  a  day,  it  was 
no  great  fault  to  pass  up  a  salesman.  But  with  con- 

ditions as  they  are.  If  one  out  of  twenty  interviews 
yields  knowledge  of  a  machine  or  tool  that  can  effect 
a  worth-while  saving,  the  time  given  to  all  of  them 

has  been  well  spent.  And  it  isn't  always  well  to  leave 
this  work  to  the  purchasing  agent.    In  many  plants  the 

man  in  charge  of  production,  or  the  manager,  should  be 
on  the  job. 

Such  conclusions  are  the  result  of  very  simple  reason- 
ing. Right  now  every  manager  should  be  planning  his 

future  methods.  Doing  so  involves  studying  his  preseni 
equipment  and  finding  out  what  there  is  on  the  market 
that  will  reduce  his  production  costs.  In  his  own  in- 

terest he  should  not  turn  away  the  man  who  comes  to 
his  office  to  tell  him  about  improved  equipment.  These 
are  the  times  when  brains  are  being  worked  hard  to 
produce  superior  machines  and  tools  and  they  are  cer- 

tain to  be  successful. 

Reports  have  it  that  on  account  of  the  many  machine- 
tool  salesmen  cm  the  road,  it  is  becoming  very  difficult 
to  see  a  manager.  A  condition  like  that  should  not 
prevail  because  the  man  sent  away  may  be  the  very  one 
who  is  packing  around  real  money-saving  information. 
"I'll  see  him,  anyway,"  expresses  a  much  better  attitude 

than  does,  "What's  the  use?" 

Inadequate  Accident  Compensation 
WITH  the  campaigns  for  safety  and  the  adoption 

of  laws  for  accident  compensation  in  most  states, 
we  have  fancied  that  industrial  accidents  were  almost 

a  thing  of  the  past,  a  remnant  of  the  dark  ages  of  in- 
dustry. With  this  in  mind  it  is  both  startling  and  dis- 

turbing to  note  the  statements  of  E.  H.  Downey,  of  the 
Pennsylvania  State  Department  of  Insurance,  in  an 
address  before  the  American  Economics  Association  at 
Pittsburgh. 

According  to  Mr.  Downey,  these  laws  are  all  sadly 

inadequate  and  the  compensation  rarely  exceeds  one- 
quarter  of  the  financial  cost  of  the  injuries.  In  other 
words,  while  we  have  made  a  beginning,  we  have  fallen 
far  short  of  what  we  intended  to  accomplish  and  must 
take  further  steps  to  secure  greater  protection  to  the 
workers  in  industry. 

Another  disturbing  statement  is  that  preventable  ac- 
cidents still  form  a  very  large  percentage  of  an  almost 

unbelievably  large  total.  In  six  years,  industry  in 
Pennsylvania  killed  16,000  people  and  disabled  over  a 
million  more. 

Federal  statistics,  though  not  as  complete  as  they 
might  be,  indicate  that  at  least  20,000  American  work- 

ers are  killed  each  year,  100,000  permanently  disabled 
and  2,500,000  injured  to  the  extent  of  losing  workinjr 
time.  These  figures  indicate  clearly  that  there  is  still 
much  to  be  done  to  bring  our  industries  to  a  safe  and 
sane  point. 

Industry  has  made  many  strides  during  the  past  fif- 
teen years  in  the  humanizing  of  relations  between  em- 

ployers and  the  employed.  But  with  these  figure;-' 
staring  us  in  the  face  we  can  hardly  consider  the  work 
finished,  even  so  far  as  physical  injuries  are  concerned. 
Indifference  to  the  injury  of  shopmen  and  failure  to 
compensate  fully  for  injuries  received  will  undo  much 
harmonizing  which  may  have  been  accomplished  by 
other  means.  We  have  made  a  good  beginning — let  us 
see  that  we  carry  through  to  a  satisfactory  ending. 
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Shop  Equipment  News 
Boye  &  Emmes  Coneless  Engine  Lathe 
An  18-in.  geared-head  engine  lathe,  designated  by 

the  builders  as  a  "coneless"  lathe,  has  recently  been 
brought  out  by  the  Boye  &  Emmes  Machine  Toal  Co., 
Cincinnati,  Ohio.  Except  for  the 
headstock,  the  reversing  gear  and  the 
arrangement  for  mounting  the  driv- 

ing motor,  this  lathe  is  the  same  as 
the  standard  engine  lathe  built  by  the 
company  as  redesigned  in  1919.  At 
the  time  the  redesigning  was  done, 
plans  were  under  consideration  for 
building  the  coneless  headstock.  and 
all  parts  were  made  strong  enough 
to  meet  the  requirements  of  the 
present  job. 

A  front  view  of  the  coneless  lathe 
is  shown  in  Fig.  1  and  an  end  view  in 
Fig.  2.  Fig.  3  is  a  top  view  of  the 
headstock  with  the  cover  removed. 
No  gears  are  mounted  in  the  cover, 
which  carries  only  two  levers  and 
hardened  shifting  forks. 

Twelve  spindle  speeds  are  obtain- 
able by  shifting  the  jaw  clutches  con- 

trolling the  action  of  the  thirteen 
gears  in  the  headstock.  Gears  are 
constantly  in  mesh  and  run  in  an  oil 
bath.  No  gears  are  shifted  endwise.  The  design  is  such 
that  it  is  impossible  to  engage  conflicting  ratios  of  gears, 
as  will  be  evident  if  Fig.  3  is  studied. 

The  gears  and  clutches  are  all  of  steel,  hardened  and 
tempered  in  oil,  and  careful  tests  have  proved  them  to  be 
more  than  strong  enough  to  withstand  any  load  that 
the  driving  belt  will  transmit.     The  clutch  jaws  have 

an  included  angle  of  6  deg.  and  a  back  angle  of  10  deg., 
which  construction  facilitates  engagement  and  disen- 

gagement. The  clutches  are  broached  for  a  sliding  fit 
on  the  six  splines  milled  integrally  with  the  heat-treated 
alloy-steel  shafts. 

FIU.  1.  BOYE  &  EMMES  CONEI^ESS  ENGINE  LATHE 
.Specifications:  Swing:  over  bed,  19J  in.;  over  carriage,  13i  in.  Journal  diameter: 

front,  3 J  in.;  rear,  2 J  In.  Journal  length:  front.  5 J  in.;  rear,  3 A  in.  Taper.  No.  4 
Mor.se.  Diameter  of  spindle  nose,  3  in.  Hole  in  spindle,  H  in.  Tailstock  spindle: 
iliHmeter.  2  ,'x  in.  ;  travel,  9  in.  Distance  between  V's  ;  on  carriage,  14  in. ;  on  lieadstock, 
9  in.  Travel  of  compound-rest  top  slide,  4J  in.  Cuts  threads,  2  to  56  per  In.  Feeds. 
i  to  224  per  in.  Lead  screw  threads,  4  per^in.  Size  of  tool  bit,  8  x  li  in.  Distance 
between  centers  with  8-ft.  bed,  4  ft.  2  i 
with   taper  attachment,   10   ft.   x  3   ft. 
Weight,  4.270  lb. 

Floor  soace  with  8-ft.  bed :     10  ft.  x  3  ft. ; 
in. ;    with   motor  drive,   10   ft   x   3   ft.   7   in. 

The  end  view 

weight   obtained 

FIG.  2.     END  VIHW  OF  CONELESS  LATHE 

in  Fig.  2  shows  the  even  balance  of 

by  putting  the  back-gears  in  front. 
Drive  is  from  the  countershaft  or  constant-speed  motor 
through  belt  to  the  pulley  shown  at  the  upper  left  of 
Fig.  1,  which  pulley  is  connected  to  the  headstock  gears 
through  friction  clutches  for  forward  and  reverse  drive. 
The  cabinet  leg  has  two  horizoiital  planed  strips,  both 

jig-drilled  and  tapped,  and  the  upper  one  with  a  planed 
slot.  All  lathes  are  finished  with  these  planed  strips 
whether  motor  drive  is  ordered  or  not,  thus  making  it 
possible  to  attach  a  motor  at  any  future  time.  The 
motor  and  an  idler  pulley  are  mounted  on  a  base  plate 
which  is  jig  drilled  to  match  the  cabinet  leg. 

The  vertical  lever  to  the  right  of  the  apron  in  Fig.  1 
starts,  stops  or  reverses  the  main  spindle  through  the 
friction  clutches  mentioned.  An  auxiliary  lever  for 

performing  the  same  functions  will  be  seen  a  short  dis- 
tance to  the  left  of  the  apron. 

All  levers  used  are  either  drop  forgings  or  ste^l  cast- 
ings and  the  main  spindle  is  a  chrome-nickel-steel  ham- 

mered forging,  heat  treated.  All  bearings,  including 
the  main  spindle  bearings,  are  phosphor  bronze.  It  will 
be  noted  from  Fig.  3  that  the  headstock  cover  does  not 
have  to  be  removed  when  the  main  spindle  bearings  need 

adjustment. 
Any  standard  make  of  constant-speed  motor  may  be 

used,  providing  it  does  not  have  a  speed  exceeding  1,160 
r.p.m.  A  3  to  5-hp.  motor  is  recommended.  The  driv- 

ing pulley  is  13  in.  in  diameter,  and  has  a  4-in.  face  for 
3J-in.  double  belt.  It  should  run  at  350  r.p.m.  which 
gives  a  range  of  spindle  speeds  from  9  to  350  r.p.m. 

The  top  cover  of  the  headstock  has  a  plug  which  may 
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FIG.   J.     HE.\USTOOK   UIC.VRS  OF  CONEUESS   UATHK 

be  removed  when  oil  is  needed,  and  there  is  a  glass  oil- 
level  tube  mounted  on  the  headstock. 

The  tailstock  is  of  the  cut-away  type  to  permit  of 
swiveling  the  compound  rest  parallel  with  the  shears, 
and  has  a  side  set-over  for  taper  turning. 

All  feeds  reverse  in  the  apron,  which  is  of  the  double- 
plate  type,  with  bearings  on  both  ends  of  all  shafts  and 
studs.  Longitudinal  and  cross  feeds  cannot  be  engaged 

while  screw-cutting.  Forty  threads,  from  2  to  56  per 
inch,  can  be  cut  without  changing  gears.  For  metric 
and  odd-size  pitches,  the  stud  and  intermediate  gears 
may  be  changed  or  transposed. 

The  equipment  includes  large  and  small  face  plates, 
one  pair  of  centers,  a  center  bush,  a  steady  rest  and  full 
set  of  wrenches.    Specifications  are  shown  under  Fig.  1. 

Chapman  Ratchet  Screwdriver 
The  ratchet  screwdriver  shown  in  the  accompanying 

illustration  has  recently  been  placed  on  the  market  by 
H.  D.  Chapman,  2929  Clifton  Ave.,  Baltimore,  Md.  It 
is  manufactured  by  the  G.  H.  Binder  Machine  Co., 
3407  Clifton  Ave.,  Baltimore.  The  device  is  made  in 
three  sizes.  Its  purpose  is  to  enable  the  obtaining  of 
a  strong  torque  on  the  screwdriver  at  the  same  time 
that  the  axial  pressure  is  applied. 

The  end  or  top  of  the  handle  is  rigidly  fastened  to 
the  shank  or  blade.  The  lower  part  of  the  handle  at 
tM  center  of  the  tool  is  free  to  rotate  about  the  shank. 

By  means  of  a  ratchet  device,  this  lower  handle  may  be 
engaged  with  the  blade,  so  that  it  is  free  to  turn  in 
one  direction  only.  The  ratchet  mechanism  is  so  con- 

structed that  the  direction  of  free  rotation  of  the  handle 
may  be  reversed.  The  tool  may  thus  be  used  for  both 
tightening  and  loosening  screws,  to  enable  the  obtain- 

ing of  greater  turning  force.  The  ratchet  mechanism 
enables  speedy  operation,  and  eliminates  the  necessity 
of  removing  the  blade  from  the  slot  in  the  screw  between 
each  turn  that  is  made. 

Liberty  "Elteco"  Cylinder 
Grinding  Machine 

The  Liberty  Tool  Co.,  1080  Springfield  Ave..  Irving- 
ton,  N.  J.,  has  recently  placed  on  the  market  the 
"Elteco"  cylinder  grinding  mjichine  shown  in  the  accom- 

panying illustration.  The  machine  is  intended  for 
attachment  to  an  engine  lathe  having  a  swing  of  14  in. 
or  more.  The  work  holder  is  mounted  on  the  carriage 
of  the  lathe,  the  spindle  head  is  mounted  on  tRe  ways, 
and  the  headstock  of  the  machine  is  utilized  to  drive 
the  mechanism  for  imparting  a  rotary  feed  motion  to 
the  wheel  spindle.  The  latter  arrangement  permits  of 
as  many  changes  of  rotary  feed  as  there  are  speeds  for 
the  spindle  of  the  lathe. 

All  sizes  of  cylinder  blocks  can  be  ground,  the  inside 
dimension  of  the  angle  plate  being  33  in.  in  length. 
The  opening  between  the  parallel  bars  on  the  plate  can 
be  varied  from  2J  to  7  inches.  Straps  and  the  neces- 

sary screws  for  holding  the  blocks  in  place  are  fur- 
nished. Movement  alomg  the  bed  is  obtained  by  the 

carriage  of  the  lathe.  The  work-holding  block  is  pro- 
vided with  a  screw  1  in.  in  diameter  for  ti'ansverse 

feed.  The  work  is  raised  and  lowered  by  means  of 
screws  placed  at  each  end. 

The  spindle  is  mounted  in  three  S.K.I*,  self-aligning 
ball  bearings,  and  the  main  bearing  is  made  of  phosphor 
bronze.  It  is  driven  by  means  of  a  ̂ -hp.  electric  motor, 
current  ordinarily  being  taken  from  a  lighting  circuit. 

CHAPMAN  RATCHBT  BCREWDKIVBK 

■ELTECO"  CYL.1NDEK  UKIXUING  .VTTACHilENT  ON  LATHE 

The  spindle  extension  is  14  in.  in  length;  the  main 
spindle  is  43  in.  in  diameter  and  Orh  in.  in  length. 
An  eccentricity  up  to  1  in.  in  diameter  can  be  obtained, 
the  amount  being  varied  by  means  of  a  screw  graduated 
to  0.0005  in.  Cylinder  bores  from  2\h  to  7  in.  in  diam- 

eter can  be  ground.  The  speed  of  the  spindle  is  5,600 
revolutions  per  minute. 

The  rotary  feed  motion  of  the  grinding  spindle  is 
obtained  from  the  spindle  of  the  lathe,  a  sprocket  fast- 

ened on  a  taper  fitted  in  the  lathe  spindle  serving  to 
drive  a  chain  connected  to  the  grinding  machine.  The 
longitudinal  feed  of  the  work  is  obtained  by  using  the 
feeds  provided  for  the  lathe  carriage.  The  machine  is 
fully  equipped  with  the  necessary  sprocket  wheel,  dia- 

mond dresser,  abrasive  wheels,  screw  jack,  holding 
straps,  clamping  and  drawing  .screws,  and  wrenches.  It 
weighs  approximately  500  lb. 
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Brown  Duplex  Forming  and 
Cutting-Off  Machine 

The  L.  P.  Brown  Machine  and  Tool  Co.,  Attleboro, 
Mass.,  has  recently  developed  a  machine  for  the  form- 

ing and  cutting-off  of  such  small  parts  as  do  not  require. 

BROWN    DUPLEX   AUTOMATIC    FORMING    MACHINE 

the  use  of  turret  tools,  but  which  would  ordinarily 
be  machined  on  an  automatic  screw  machine.  This 

machine,  shown  in  the  accompanying  illustration,  pro- 
vides for  the  rapid  and  accurate  production  of  such 

parts,  releasing  larger  and  more  expensive  machines  for 
work  that  will  more  completely  employ  their  functions. 

The  machine  has  two  spindles,  and  handles  bar  stock 
up  to  3-in.  in  diameter,  producing  two  identical  or  dis- 

similar parts  at  each  cycle.  Both  spindles  are  driven 
through  a  single  three-step  cone  and  spiral  gearing. 
A  two-speed  countershaft  provides  six  speed  changes 
from  240  to  1,820  revolutions  per  minute.  The  driving 
cone  runs  on  roller  bearings. 

The  feeding  mechanism  is  independent  of  the  forming 
movements  and  may  be  set  to  feed  any  length  up  to  3  in. 
Or,  by  providing  extra  sets  of  dogs  for  the  feeding  cam, 

it  can  be  made  to  "repeat"  and  deliver  stock  up  to  12  in. 
in  length  at  each  cycle.  The  chucks,  are  adjusted  by 
means  of  nuts  at  the  rear  end  of  the  spindle  and  may 
easily  be  changed.  They  are  so  designed  that  the  collets 
themselves  do  not  move  with  the  feed  and  thus  there  is 

no  danger  of  variable  feed,  by  reason  of  endwise  move- 
ment at  the  moment  of  closing. 

The  spindles  are  hardened,  ground  and  lapped,  and 
run  in  phosphor-bronze  bearings  that  are  adjustable  to 
compensate  for  wear.  The  thrust  is  taken  at  the  rear 
end  of  the  spindles  on  hardened  steel  and  phosphor- 
bronze  washers. 

The  forming  tools  are  carried  upon  a  single  cross- 
slide  and  operate  simultaneously,  though  independent 
adjustment  is  provided  for  each.  The  cutting-off  tools 
are  carried  upon  slides  that  are  disposed  at  an  angle  of 
30  deg.  to  the  vertical,  to  allow  clearance  between  the 

forming    and    the    cutting-off   tools.      Both    cutting-off 

slides  are  operated  from  the  same  cam  and  move 
together,  though  the  toolholders  are  capable  of  inde- 

pendent adjustment. 
The  machine  occupies  a  floor  space  of  44  in.  parallel 

to  the  spindles  and  26  in.  at  right  angles  thereto.  The 
equipment  includes  a  two-speed  countershaft,  two 
spring-chucks  and  feeding  fingers,  two  wire  stands,  oil 
pump  and  piping,  and  all  necessary  wrenches. 

Warner  &  Swasey  Bevel  Gear  Attachment 
The  Warner  &  Swasey  Co.,  Cleveland,  Ohio,  has  re- 

cently brought  out  an  attachment  for  use  on  its  No. 
3-A  universal  hollow-hexagon  turret  lathe  when 
machining  bevel-gear  blanks.  The  attachment,  which 
is  shown  from  above  in  the  accompanying  illustration, 
can  be  interchanged  with  the  top  slide  of  the  regular 
carriage,  so  that  the  machine  may  be  used  part  time 
on  other  work  than  bevel  gears,  if  desired.  The  con- 

struction is  heavy  and  rigid,  so  that  cuts  to  .the 
capacity  of  the  cutting  tool  may  be  taken.  The  device 
can  cut  all  standard  angles  on  blanks  up  to  14  in.  in 
diameter. 

The  two  tool  slides  are  operated  by  the  hexagon 
turret  and  saddle.  The  shaft  shown  between  the  ways 
of  the  machine  is  mounted  on  the  turret  and  engages 
a  double  pinion  in  the  saddle.  This  pinion  engages 
also  a  rack  in  the  saddle,  transmitting  to  it  motion 
toward  the  rear  of  the  machine.  The  movement  ro- 

tates two  other  double  pinions,  which  engage  with 
racks   fastened  to  the  tool   slides.     The  front  slide 
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WARNER   &    SWASEY    BEVEL   GEAR    ATT.\CI1.MENT 

operates  on  one  side  of  the  gear  and  the  rear  slide  on 
the  other,  both  moving  at  the  same  time.  In  this 
way,  faces  of  bevel  gears  can  be  quickly  machined. 

Armstrong  Chain  Pipe  Wrench 
The  Armstrong  Bros.  Tool  Co.,  Chicago,  111.,  has 

recently  placed  on  the  market  the  chain  pipe  wrench 
shown  in  the  accompanying  illustration.    The  jaws  are 

ARMSTRONG    CHAIN    PIPE    WRENCH 
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prorided  with  longr  bearings  on  the  bar,  and  with  flangres 
to  iruide  the  chain  and  to  protect  it  from  abrasion. 
Two  chrome-nickel  steel  bolts  serve  to  fasten  the  jaws 
to  the  bar.  The  construction  is  said  to  prevent  the 
tendency  of  the  jaws  to  work  loose  and  to  spread,  thus 
allowing  the  chain  to  become  wedged  and  damaged  by 
pinching. 

The  handle  is  forged  high-carbon  steel,  and  the  jaws 
•re  drop  forged  and  hardened.  Two  types  of  chain  can 
be  furnished,  the  flat-link  style  as  shown,  and  the  cable- 
link  chain.  The  wrench  is  made  in  seven  sizes,  for  use 
on  pipe  and  fittings  from  i  to  16  in.  in  size.  The 
wrenches  vary  in  length  from  20  to  78  in.;  in  weight 
from  5i  to  98  lb.,  and  in  length  of  chain  from  13A  to 
72  in.,  depending  upon  the  size  of  the  wrench. 

Louisville  Sensitive  Electric 
Drilling  Machine 

The  Louisville  Electric  Manufacturing  Co.,  Louisville, 
Ky.,  has  recently  placed  on  the  market  the  12-in.  motor- 
driven  sensitive  drilling  machine  illustrated  herewith. 

The  operating  han- 
dles are  arranged 

for  ease  and  con- 
venience of  opera* 

tion.  The  spindly 
is  made  of  high* 
grade  spindle  steel, 
and  is  counterbal- 

anced by  a  spring. 
The  rotor  of  the 
motor  and  the 
friction  disk  are 
mounted  on  ball 
bearings.  The 
maximum  driving 
pull  is  determined 
by  the  weight  of 

the  disk,  being  con- 
stant. The  friction 

drive  is  completely 

inclosed  and  so  con- 
structed that  the 

friction  surfaces 
are  kept  free  from 
oil.  The  speed  of 
the  spindle  can  be 
easily  adjusted. 
The  table  is  coun- 

terbalanced by  a 

weight  in  the  col- 
umn. The  motor 

and  controlling 
Bwitch  are  built  in  the  machine.  The  motor  is  of  rugged 
construction  and  can  be  furnished  to  suit  the  character- 

istics of  the  circuit  available.  The  machine  is  made  in 

both  the  bench  or  floor  types.  A  V-block,  and  cup  and 
point  centers  are  furnished  as  standard  equipment. 

The  capacity  of  the  machine  is  up  to  a  i-in.  hole  in 
the  center  of  a  12-in.  circle.  The  greatest  distance  from 
the  table  to  the  spindle  is  39  in.,  the  vertical  adjust- 

ment of  the  table  being  32  in.,  and  that  of  the  spindle 
arm  8  inches.  A  i-hp.  motor  running  at  1,725  r.p.m. 
ia  used.  The  speed  of  the  drill  spindle  varies  from  4!)0 
to  1,200  r.pjn.  The  maximum  height  of  the  machine 
with  the  spindle  up  is  76  inches. 

LiOl'I8VII.L.B  .SE.N-.SITIVB  DRILL- 
ING MACHINE 

Pangborn  Portable  Sand-Blast 
The  Pangborn  Corporation,  Hagerstown,  Md.,  has  re- 

cently placed  on  the  market  a  hose-type  sand-blast  of 
such  small  size  that  it  can  be  picked  up  and  easily  car- 

ried by  the  oper- ator. The  hose 
machine  consists 
of  a  suction-type 

gun,  with  the 
blast  action  con- 

trolled by  a  trig- 
ger in  thehandle. 

Compressed  air 
passing  through 

the  air  jet  cre- ates a  vacuum, 

by  which  the 
sand  or  metallic 
abrasive  is 
brought  from 
the  hopper  to  the 
gun  body.  The 
body  forms  a 
mixing  chamber 
for  the  air  and 
abrasive,  and 

gives  it  a  swirl- 
ing action,  in- 

creasing the  ef- 
fectiveness of 

the  blast  stream. 

Quickly  inter- 
changeable noz- zles, one  being 

shown  on  the  floor  in  the  accompanying  illustration, 
make  possible  the  use  of  the  device  on  a  variety  of  work. 
The  blast  operates  on  any  air  pressure  from  as  low  as 
5  lb.  up  to  100  lb.  The  operator  is  usually  protected  by 
a  special  helmet  and  heavy  gloves. 

A  small  cabinet  that  can  be  set  over  the  hopper  of 
the  hose  sand-blast  can  be  supplied,  the  illustration 
showing  it  in  use.  It  furnishes  a  means  of  cleaning 

small  parts,  being  a  complete  and  self-contained  con- 
tinuous-operation cabinet  sand-blast.  In  this  case,  the 

operator  is  not  exposed  to  flying  particles,  but  views 
the  action  through  the  glass. 

Simplex  Precision  Toolmakers'  Knee  and Box  Parallel 
The  Simplex  Tool  Co.,  Woonsocket,  R.  I.,  has  recently 

placed  on  the  market  the  precision  toolmakers'  knee 
shown  at  the  right  of  the  accompanying  illustration. 

PANGBORN  PORTABLE  SAND  BLAST 
AND  CABINET 

SIMPLEX  BOX  PARALLEL  AND  TOOLMAKERS'  KNER 
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■The  device  is  particularly  adapted  to  use  on  gage  and 

»  small  work  of  a  light  character,  and  may  be  employed 

■  for  both  inspecting  and  laying  out  work  of  this  nature. 
It  can  be  used  either  with  or  without  a  magnetic  chuck, 
being   clamped   directly    to   any    desired   surface.      The 
knee  is  made  in  ojie  size,  2i  x  3  x  4  inches. 

The  precision  box  parallel  shown  at  the  left  has  also 
been  placed  on  the  market  very  recently.  This  device 
is  intended  for  larger  work  than  the  ordinary  parallels, 
and  is  for  use  in  either  the  machine  shop  or  toolroom 
for  inspecting  and  laying  out  large  work.  It  is  made  in 
four  sizes  from  4x4x6  in.  to  6  x  14  x  16  inches. 

Both  the  parallels  and  the  knees  are  made  of  the  best 
grade  of  cast  iron  and  ground  to  a  very  smooth  and 
accurate  finish. 

Louisville  Motor-Driven  Hack-Sawing 
Machine 

The  motor-driven  hack-sawing  machine  shown  in  the 
acompanying  illustration  has  recently  been  placed  on 
the  market  by  the  Louisville  Electric  Manufacturing  Co., 
Louisville,  Ky.  The  motor  and  control  switch  are  built 
into  the  machine  in  such  a  manner  as  to  be  out  of  the 
way   and   protected   from    injury.     The  machine   is   of 
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symmetrical  design,  and  the  controls  are  conveniently 
located  for  operation. 

The  vise  swivels,  and  is  graduated  to  facilitate  cut- 
ting angles.  The  stroke  is  adjustable  from  5  to  7 

inches.  Two  speeds,  45  and  90  strokes  per  minute,  are 
provided,  so  as  to  suit  the  work.  Stock  up  to  5  in. 
thick  can  be  cut.  The  saw  blade  is  16  in.  in  length. 
Since  the  saw  slide  is  above  the  blade,  chips  can  not 
fall  between  the  sliding  surfaces. 

The  feed  is  Ijy  gravity,  and  the  saw  arm  can  be  raised 
and  held  in  any  position.  An  automatic  stop  is  ar- 

ranged to  stop  the  motor  when  the  piece  has  been  cut 
off.  The  mccor  is  fitted  with  ball  bearings,  and  can  be 
furnished  for  the  circuit  available.  It  has  a  capacity 

o-f  i  hp.  An  oil  pump  can  be  furnished.  The  machine 
can  be  mounted  on  wheels  to  make  it  portable.  It  is 
36  in.  high,  occupies  a  floor  space  of  18  x  36  in.,  and 
weighs  4.50  lb. 

Evansville  Garage  Arbor  Presses 
The  Evansville  Arbor  Pressi  Co.,  Evan.sviUe,  Ind.,  hat^ 

added  to  its  line  the  hand-operated  arbor  presses  shown 
in  the  accompanying  illustration.    The  pres.ses  are  in- 

KVANSVlI.l.lJ  GAKAUI':  AKHOU  I'llESSliS 
Si)eciflcatioii.s :  Diameter  of  work  iuoommodutijd :  No.  8,  30  in.  ; 

No.  9,  40  in.  Largest  arbor  opi'ninK.  8  in.  Capacity  over  tal)le: 
No.  S.  275  in.;  No.  8-B.  36  in.;  .No.  9,  30  in.;  No.  9-B,  443  in. 
Hciglit:  No.  8,  72  in.;  No.  9,  77  in.  Floor  simce:  No.  8,  38  x  40 

in.;  No.  9,  36  x  51  in.  .Vet  weiglit :  .Xo.  8,  ."i8r,  lb.;  No.  8-B,  4.")i) 
lb.:  No.  9,  715  lb.  ;  No.  9-1:.  r,S.".  lb. 

tended  especially  for  automobile  repair  shops  and  sei-vice 
stations,  and  are  each  made  in  two  sizes. 

Presses  Nos.  8  and  9,  shown  on  the  left  are  made 

with  stationary  cast-iron  tables  having  10-in.  open- 
ings. Two  U-shaped  castings  are  furnished,  with 

which  the  size  of  the  opening  may  be  reduced  to  fit 
different  classes  or  sizes  of  work.  The  table  on  the 

No3.  8-B  and  9-B  presses,  shown  at  the  right,  consists 
of  a  pair  of  adjustable  side  bars.  The  larger  size,  No. 
9-B,  is  constructed  of  a  heavy  6-in.  channel  frame 
bolted  to  cast-iron  bases.  The  channel  uprights  are  40 
in.  apart.  The  side  bars  which  form  the  table  are 
adjustable  to  any  height,  this  table  being  equipped  with 
steel  sliding  supports  for  u.=:e  when  straightening  shaft.s 
and  rods.  The  operator  stands  directly  in  front  of  the 
work  while  using  the  press.  Quick  return  of  the  ram 
is  obtained  by  means  of  the  hanJwheel.  Adjustable 
friction  rollers  bear  against  the  ram. 

Porter  Utility  Offset  Screwdriver 
The  Porter  Products  Corporation,  with  offices  at 

Syracuse,  N.  Y.,  and  factory  at  Brewerton,  N.  Y.,  ha.s 

recently  placed  on  the  market  the  utility  offset  screw- 
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driver  shown  in  the  accompany injr  illustration.  The 
device  19  intended  for  workinx  in  close  quartors,  being 

dex-eloped  especially  for  automobile  use,  where  compact- 
ness of  construction  prevents  the  use  of  the  ordinary 

screwdriver.  The  device  operates  on  the  -same  prin- 
ciple as  a  wrench:  that  is,  with  the  handle  at  ritrht- 

ancles  to  the  axis  of  the  screw. 
On  each  of  the  four  sides  of  the  head  is  u  blade  set 

at  an  angle  of  4.5  deg.  to  the  one  on  either  side  of  it. 
It  is  possible  to  drive  a  .screw  in  a  place  where  only 
one-eighth  of  a  turn  of  the  handle  about  the  axis  of  the 
screw  is  possible,  a  quarter  revolution  of  the  tool  in 
the  fingers  bringing  the  blade  in  position  to  engage  the 
slot  for  each  succe.«ssive  stroke.  When  there  is  room 
for  a  quarter  turn  on  the  screw,  the  tool  is  rotated  a 
half  revolution  between  each  stroke. 

Becau.se  of  the  fact  that  a  powerful  leverage  is  ob- 
tained on  a  screw,  large  wood  screws  or  machine  screws 

can  be  easily  set  up  tightly.  The  tool  is  useful  for 
loosening  screw  bolts  that  have  rusted  in  place.  The 
screwdriver  is  made  of  tough  steel  and  heat-treated. 
The  blades  are  accurately  machined,  so  as  to  engage 
the  screw  slot  pasitively.  The  tool  is  made  iu  three 
sizes,  \,  i  and  }  in.,  the  thickness  of  the  Wades  being 
0.040.  0.050  and  0.078  inch. 

Liberty  "Elteto"  Portable  Bench 
Cutter-Grinding  Machine 

The  accompanying  illu.Htration  shows  a  cutter-grind- 
ing machine  recently  placed  on  the  market  by  the 

LibeHy  Tool  Co..  1080  Springfield  Ave..  Irvinjrton.  N.  .1., 

KUTKCO"    UK.VfH    •■fTrKlf  '  ilCI  .SI  >l.\i:    .MACHINE 

under  the  trade  name  of  "Elteco."  The  device  is  easily 
portable,  and  is  intended  for  use  on  a  bench  for  cutter 
grinding  ordinarily  performed  on  larger  machines.  No 
countershaft  is  necessary,  the  machine  being  driven  by 
a  motor  taking  power  from  (he  lighting  circuit. 

The  motor  has  a  capacity  of  i  hp.,  being  driven  by 
either  direct  or  alternating  current,  as  r^'quircd.  It 
is  mounted  on  a  slide  so  as  to  adjust  the  tension  of  the 
belt  by  which  it  is  connected  to  the  wheel  spindle.  The 
spindle  carrying  the  abrasive  wheel  is  hardened  and 
ground  nnd  mounted  in  adjustable  taper  Ijearings,  so  as 
to  compensate  for  wear.  The  wheel  head  is  provided 
with  a  transverse  movement  of  4  In.  obtained  by  means 
of  a  crank-operated  screw. 

Work  requiring  straight  grinding  is  mounted  on  cen- 
ters, the  swing  being  7  inches.  The  maximum  distance 

l)etween  the  centers  is  9  in.  Foi-  the  grinding  of  cut- 
ters re(|uiring  angles  or  tapeis,  an  attachment  not 

shown  is  provided  for  mounting  on  the  table.  The  longi- 
tudirial  movement  of  the  attachment  for  feeding  the 
work  is  12  in.,  the  feed  screw  being  operated  by  a 
crank.  The  machine  is  fitted  with  a  grinding  wheel, 
two  arl>ors,  and  with  two  spwial  studs  eqiiip|)ed  with 
spacing  collars  for  holding  the  work  while  grinding  on 
angles. 

Coats  Piston-Ring  Prestometer 
The  Coats  Machine  Tool  Co.,  Inc..  110  West  40th  St., 

New  York,  N.  Y.,  has  recently  placed  on  the  market 
the  in.strument  showni  in  the  accompanying  illustration 
for  gaging  the 

thickness  of  pis- 
ton rings.  The 

device  consists 

of  the  prestom- 
eter fluid  mi- 

crometer gage 

mechanism 

fitted  to  a  spec- 
ial base  suited 

to  the  require- 
ments of  the 

work.  It  pro- 
vides a  means  of 

very  rapidly  in- 
specting the 

thickness  of  pis- 
ton rings  and 

work  of  a  sim- 
ilar nature.  The 

base  plate  is 
made  of  cast 
iron,  instead  of 
ca.se  -  hardened 

steel,  as  form- 
erly employed 

for  the  prestometers.  The  reason  for  the  u.se  of  iron  is 
that  the  steel  plates  are  apt  to  warp  and  become  bulged 
in  the  center.  The  ba.se  is  fitted  with  collapsible  legs, 
so  that  it  can  be  either  tilted  or  u.sed  in  a  flat  position, 
as  best  suited  to  the  position  of  the  operator  and  the needs  of  the  work. 

The  wing  back  stops  facilitate  the  setting  of  the 
work.  The  chief  feature  of  the  device  is  in  the  two 
slots,  extending  radially  at  60  deg.  lo  each  other  from 
the  point  of  contact  of  the  nieasuiing  ball.  These  two 
slots  hold  contact  points  that  are  adjustable  in  posi- 

tion, so  as  to  accommodate  rings  of  any  diameter  up 
to  5  in.  The  piston  ring  rests  on  the  two  movable  con- 

tact points  and  on  the  stationary  one  directly  tinder 
the  ball  of  the  prestometer,  thus  giving  a  three-point 
support  and  removing  the  ring  from  contact  with  the 
base  while  it  is  being  gaged.  The  contact  points  consi.st 
of  standard  1-in.  steel  balls.  These  balls  may  be  easily 
removed  from  the  holder  by  means  of  a  pin,  so  that 
they  can  be  replaced  when  worn.  It  is  necessary  to 
make  the  contact  points  renewable,  because  of  the  fact 
that  freshly  ground  rings  .show  a  considerable  abra- 

sive action  when  they  are  slid  across  the  contact 
points  continually 
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Cros^-Slide  Stop  for  Worcester  Lathes 
A  stop  lor  limiting  the  movement  of  the  cross- 

Slides  of  lath«'a  has  been  devised  by  the  Worcester  Lathe 
jO.,  Worcester,  Mass.  The  device  is  applicable  to  any 

flathe  of  this  concern's  manufacture,  without  other  alter- 
<ations  of  the  machine  than  the  substitution  of  a  cross- 
feed  screw  with  a  longer  shoulder.  The  illustration 
shows  two  views  of  the  device,  the  view  at  the  left  giv- 

ing the  normal  positioK  of  the  parts,  while  at  the  right 
the  handle  has  been  removed  from  the  screw,  the  hold- 

CROSS-SMDK  STOP  FOR  WOKl'ES'l'l.;!!  I.A'I'HKS 

ing  screws   withdrawn   from  the  cover  and  the  latter 
swung  to  one  side  to  disclose  the  working  parts. 

Referring  to  the  view  at  the  right,  a  pinion  keyed  to 
the  cross-feed  screw  is  at  all  times  in  mesh  vfith  a  gear 
which  turns  freely  on  a  stud  set  into  the  back  of  the 
case.  The  ratio  of  reduction  is  three  to  one.  Back  of 
the  gear  and  turning  upon  the  same  stud  is  a  worm 
wheel,  meshing  with  a  worm  keyed  to  the  short  spindle 
that  terminates  in  the  knurled  adjusting  knob  and 
graduated  dial  at  the  left  side  of  the  box. 

In  adjacent  faces  of  the  gear  and  worm  wheel  are 
stop  pins,  one  pin  in  each  part  and  located  at  the  same 
radial  distance,  so  that  when  the  worm  wheel  and  gear 
are  clo.se  together  the  pins  will  interfere.  The  gear 
cannot,  therefore,  turn  through  a  complete  revolution. 
The  cam  lever,  shown  at  the  left  of  the  box,  operating 
in  a  groove  in  the  hub  of  the  gear,  serves  to  slide  the 
latter  to  and  from  the  worm  wheel,  so  that  the  stop 
pins  either  will  or  will  not  interfere,  according  to  the 
position  of  the  lever. 

In  cutting  a  thread,  or  in  other  work  where  the  tool 
point  must  be  fed  in  by  small  and  definite  increments, 
the  cros.s-slide  is  run  forward  in  the  usual  manner  with 
the  device  inoperative,  until  the  tool  point  is  nearly  or 
quite  to  cutting  position.  The  cam  lever  is  then  turned 
forward  to  slide  the  gear  toward  the  worm  wheel.  The 
knurled  knob,  and  through  it  the  worm  wheel,  is  now 
turned  back  until  the  stop  pins  are  in  contact,  thus 
Betting  a  positive  stop  for  further  forward  rotation  of 
the  cross-screws. 

To  allow  the  tool  point  to  advance  0.001  in.,  the  dial 
is  turned  forward  one  graduation,  thus  slightly  separat- 

ing the  stop  pins  and  allowing  the  cros.s-feed  screw 
handle  to  be  turned  forward  by  that  amount.  Because 
of  the  large  reduction  obtainable  through  the  worm  and 
worm  wheel,  the  0.001 -in.  graduations  on  the  dial  are 
«paced  h  in.  or  more  apart.  This  permits  of  adjust- 

ment of  the  tool  within  very  close  limits. 

'    The  advantagfe  of  the  device  lies  in  the  fact  that  the 

stop  is  imposed  against  the  rotation  of  the  screw,  in- 
stead of  against  the  forward  movement  of  the  slide. 

Therefore,  no  excess  pressure  inadvertently  applied  to 
the  handle  will  move  the  tool  beyond  its  predetermined 
imit,  for  the  reason  that  such  excess  pressure  cannot 
be  transmitted  to  the  slide.  By  turning  back  the  cam 
lever,  the  device  is  thrown  out  ai  action  without  dis- 

turbing its  setting.  The  slide  may  then  be  run  for- 
ward or  back  at  will,  and  returned  to  its  former  posi- 

tion with  certainty  by  merely  turning  the  lever  to  re- 
engage the  stop  pins. 

Farm  Machinery  Needed  in  Italy 
Improvement  in  the  demand  for  agricultural  imple- 

ments in  Italy  has  been  noticed  of  late,  which  seems  to 
presage  the  end  of  the  suspended  business  in  agricul- 

tural supplies  resulting  from  the  "buyers  strike"  of 
last  spring,  which  was  caused  largely  by  the  high  cost 
of  American  machinery  through  the  sharp  rise  in  dol- 

lar exchange. 

American  machinery  retains  its  popularity,  but  the 
low  cost  of  production  in  European  countries  is  a 
serious  factor,  which  the  American  manufacturer  must 
take  into  consideration  in  order  to  maintain  his  hold 
in  this  market.  Plows  are  being  manufactured  in  Italy 
at  the  rate  of  3.10  lire  per  kilo,  as  compared  with  3.70 
to  3.80  lire  at  the  beginning  of  the  year  (1  lira  =  $0,193 
U.  S.  currency  at  normal  exchange).  Due  to  the  low 
exchange  value  of  the  mark,  Germany  is  offering 
plows  as  low  as  3  lire  per  kilo.  The  same  condition 
prevails  regarding  other  implements.  For  example, 
German  mowers  are  being  offered  at  1,400  lire  and 
American  mowers  at  2,300  lire.  However,  the  German 
machine  is  very  inferior  to  the  American,  and  this 
superiority  is  appreciated  by  Italian  buyers. 

There  are  protective  duties  on  practically  all  agri- 
cultural implements,  the  duty  on  tractors  being  espe- 

cially high.  It  varies  from  60  to  95  gold  lire  per  quin- 
tal, the  variation  depending  on  the  weight  of  the  trac- 

tor. This  seriously  affects  the  importation  of  foreign 
tractors  and  results  in  most  of  the  demand  being  sup- 

plied by  Italian  manufacturers. 
In  1920  the  United  States  supplied  37,674  quintals 

of  the  125,276  quintals  representing  the  total  importa- 
tion of  farm  machinery  in  Italy,  or  30  per  cent,  against 

79  per  cent  of  the  total  imported  the  previous  year. 
The  exports  of  implements  from  the  United  States  to 
Italy  in  1920  were  35  per  cent  less  in  value  than  for 
1919,  and  for  the  first  nine  months  of  1921  they  showed 
a  decrease  in  value  of  75  per  cent  as  compared  with 

the  corresponding  period  of  1920. — Commerce  Reports. 

Railroad  Equipment  in  Russia 
Production  of  locomotives  and  railway  cars  in  Soviet 

Russia  by  the  twenty-one  factories  engaged  in  this  work 
shows  a  considerable  decline  for  the  first  six  months  of 

1921,  as  compared  with  the  latter  half  of  1920,  the  con- 
tributing causes  being  lack  of  provisions  and  scarcity  of 

fuel,  as  stated  in  a  report  from  Consul  Leslie  A.  Davis, 
at  Helsingfors,  Finland. 

Twenty-one  locomotives  were  constructed  during  the 
first  six  months  of  1921,  compared  with  39  for  the  last 

six  months  of  1920,  while  only  229  cars  were  built  dur- 
ing the  former  period  as  against  257  during  the  latter 

period.  Construction  of  rolling  stock  has  decreased  each 
year  since  1915  and  practically  none  is  now  going  on. 
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NEWS    SECTION 
The  week  of  February  5  to  12  /s  National  Smile  Week 

Perfect  Package  Campaign 
a  Success 

Shippers  of  the  country  made  a  score 
of  99.10  p*r  c*nt  in  the  "Perfect  Pack- 

age CanipaiKn,"  according  to  a  re<'apit- ulation  of  the  results  of  the  movement 
jost  announced  by  the  joint  cani|)aisrii 
committee  of  the  American  Railway 
Aaaociation  and  the  American  Railway 
Express  Co.,  which  conducte<l  the  cam- 
paiirn  throui;hout  the  country  last  No- 

vember. Rept>rt»  of  the  business  han- 
dled and  the  number  of  exceptions 

taken  on  packages,  bei-ause  of  some 
error  or  defect  in  packing,  marking  or 
retfistration,  were  tabulated  in  Chicajro. 

During  the  "Perfect  Package  Month," 
as  November  wa.s  desii;nate<l,  the  rail- 

roads were  credited  with  handling  9,- 
339,745  freight  shipments,  to  which 
101,760  exceptions  were  filed  by  the  car- 

riers. During  the  same  period,  the  ex- 
press company  handled  10,K>)ll,.'t.^2  ship- ments, to  which  81,070  exceptions  were 

taken.  In  other  wonls,  all  of  the  car- 
riers handled  20,239,097  shipments, 

freight  and  express,  on  which  182,830 
exceptions  were  entered  by  carriers, 
gi\-inir  a  national  percentage  of  99.10 
per  cent. 

These  figures  were  tabulated  from  re- 
ports re<-eive<i.  up  to  December  22.  1!»21, 

from  1,294  cities  in  the  United  State.s, 
divide*!  into  five  classes,  according  to 
population.  The  exception  reports 
covered  errors  made  by  shippers  in  the 
packing  and  marking  of  shipments,  and 
in  making  out  bills  of  lading  or  express 
receiptii.  A  number  of  the  smaller 
communities  failed  to  forward  their  re- 

ports in  time  and  were  not  included  in 
tbe  recapitulation. 

  SMILE   

To  Build  Shipyards  at 
Budapest 

A  correspondent  in  Rurope  informs 
«is  that  the  firm  of  Schneider-Creusot 

Co..  which  is  known  as  the  "Krupp" 
of  France,  has  entered  into  a  contract 
with  tbe  Hungarian  government  to 
construct  3  huge  commercial  port  at 
Bodapest.  The  improvements  will  in- 
chide  extensive  docks,  large  storage 
buildings,  repair  shops  and  shipyards. 
According  to  the  terms  of  the  contract. 
the  Schneider-Creusot  firm  will  hold  a 
monopoly  for  the  entire  exploitation  of 
the  port  for  a  period  of  sixty  years, 
after  which  time  the  Hungarian  state 
takes  possession. 

Commerce  Commission  Con- 
siders Freight  Rates 

That  railroad  rates  on  iron  ore  should 

be  reiluceil  materially  has  been  the  con- 
tention uf  many  witnesses  appearing 

recently  before  the  Interstate  Com- 
merce Commission  during  the  consider- 

ation of  the  case  which  involves  a  re- 
view of  the  rate  structure  of  the  entire 

country.  P.  S.  Sprague  appeared  for 
the  Lake  Superior  Iron  Ore  Associa- 

tion. His  argument  dealt  chiefly  with 
the  rates  from  the  mines  to  the  upper 
Lake  ports,  but  the  need  for  the  reduc- 

tion also  applies  between  the  Alabama 
mines  and  Southern  furnaces.  Closely 
linked  with  this  demand  has  been  the 
insistence  that  the  rates  on  pig  iron 
must  be  reduced  before  any  material 
reduction  in  the  cost  of  steel  can  be 
effected.  The  present  rate  on  pig  iron 
was  declared  by  some  witnesses  to  be 
throttling  the  whole  foundry  industry. 
Judging  from  (|uestions  asked  and 

the  general  attitude  of  the  commissioni 
it  seems  probable  that  rates  will  be  re- 
<luced  on  basic  commodities,  particularly 
on  low-class  freight.  It  is  very  evident, 
however,  that  the  commission  is  going 

to  be  absolutely  sure  that  the  trans- portation machine  is  not  impaired  by 
these  reductions.  The  members  of  the 
commission  in  each  instance  are  calling 
for  facts  and  figures  and  apparently  are 
not  convinced  that  a  reduction  in  rate 
in  many  cases  will  mean  increased 
revenue  through  an  increased  volume  of 
business. 

Practically  all  witnesses  agree  that 
coal  should  be  favored  in  the  matter 
of  reductions.  The  general  opinion 
seems  to  be  that  coal  rates  should  at 
least  be  relieved  of  the  1920  increases. 
In  that  connection,  it  is  pointed  out  that 
iron  ore  rates  have  not  been  increased 
to  the  same  relative  extent  as  have  the 
rates  on  coal. 

  SMILE   

Machinery  Tax-Free  in  Italy 
.\n  article  under  the  heading  "Tariffs 

and  Tra<le  Regulations,"  in  Commercr 
hcvovts  for  Jan.  30,  advises  that  the 
Italian  government  has  reinstated  the 
provisions  of  a  decree  authorizing  the 
admisRion  of  machinery  and  construc- 

tion material  for  use  in  establishing 
new  industries  or  for  use  in  new  indus- 

trial procedures  installed  in  old  indus- 
trial establishments  free  of  customs  and 

consumption  taxes. 

Non-Magnetic  Compass 
for  Aircraft 

Much  thought  has  been  given  to  the 
development  of  a  non-magnetic  compass 
light  enough  for  use  on  aircraft.  Many 
engineers  have  been  at  work  on  it  and 
some  very  definite  plans  have  been 
under  way  for  at  least  two  years,  al- 

though no  such  compass  was  on  the 
market.  The  Bureau  of  Standards 

now  announces  that  after  a  year's  work on  the  problem  it  has  produced  a 
compass  of  this  type,  crediting  the 
idea  and  its  development  to  Drs.  Paul 
R.  Heyl  and  Lyman  J.  Briggs,  both  of 
the  bureau. 

The  action  is  said  to  depend  upon  a 
revolving-  coil  of  wire  and  is  claimed  to 
function  vei-y  satisfactorily  both  in 
straight  flying  and  in  stunting  air- 

planes. The  weight  is  given  at  13  lb., 
which  is  little  more  than  half  the 
weight  limit  set  by  air  service  men. 

  SMILE   

Foundryraen  Change 
Meeting  Place 

Final  arranj.-'enients  have  been  made 
for  holding  the  annual  convention  and 

exhibit  of  the  American  Foundrymcn's Association  and  allied  societies  in 
Rochester,  N.  Y.,  during  the  week  of 
June  5,  instead  of  in  Cleveland  as  was 
previously  announced. 

This  (leci.«iiin  was  reached  following 
Conferences  on  Jan.  IS  and  19,  with 
Mayor  Kohler,  of  Cloveliind,  at  which 
time  it  was  learned  that  due  to  the  in- 

complete condition  of  Public  Hall,  it 
would  be  inipossiblc  to  hold  the  con- vention in  Cleveland.  The  activities 
will  be  held  at  Exposition  Park. 

  SMILE   

Federal  Commission  Frees  ̂ 
Machinery  Builders 

The  Fe<leral  Trade  Commission  has 
dismissed  complaints  of  unfair  competi- 

tion again.°t  certain  companies  engajred 
in  the  manufacture  and  sale  of  road 
machinery.  The  companies  are:  Buf- 

falo-Steam Roller  Co.,  Buffalo,  N.  Y.; 
Barber  Asphalt  Paving  Co.,  Philadel- 

phia, Pa.;  Dyar  Supply  Company,  Cam- 
oridge,  Mass.;  Universal  Road  M.i- 
chinery  Co.,  Kingston,  N.  Y.;  New  Eng- 

land Road  Machinery  Co.,  Boston, 
Mass.;  and  Buffalo-Springfield  Roller 
Co.,  Springfield,  Ohio. 
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The  Swiss  Machinery 
f  Industry  in  1921 

By  a  Courespondent  in  Thoune 

The  Swiss  machinery  industry  went 
through  a  severe  crisis  in  1921.  The 
export  trade  has  greatly  decreased,  due 
partly  to  the  large  stocks  of  raw  mate- 

rial which  were  bought  at  high  prices 
and  which  have  not  yet  been  consumed, 
but  chiefly  on  account  of  the  deprecia- 

tion of  foreign  exchange.  The  price 
of  pig  iron  fell  from  30  francs  per 
quintal  in  January,  1921,  to  17  and 
even  to  15  francs  in  November  and 
December.  Copper  dropped  from  21.5 
to  173;  zinc  from  512  to  350;  steel 
from  47  to  27;  seamless  tubes  fix)m  128 
to  .54,  and  so  on  down  the  line.  Labor 
conditions  also  contributed  largely  to 
the  depression.  The  establishment  of 
the  8-hr.  day  and  higher  wages  has  had 
a  disastrous  influence  upon  the  indus- 

try^ In'  several  branches  of  the  ma- 
chinery industry  the  working  day  has 

already  been  prolonged  and  wages  have 
been  reduced,  in  the  first  attempt  to 
come  back  to  pre-war  conditions. 
The  locomotive  industry  alone  has 

had  no  reason  to  complain  as  it  suf- 
fered very  littl,e  from  the  general 

depression.  This  is  due  chiefly  to  the 
fact  that  on  account  of  the  electrifica- 

tion of  the  Swiss  Federal  Railways,  as 
well  as  most  of  the  private  lines,  con- 

siderable orders  for  electric  locomcrtives 
were  placed.  The  manufacture  of 
steam  locomotives  has  largely  de- 

creased. This  bi-anch  of  the  Swiss 
industry  has  lately  received  some  oi'ders from  abroad. 

Machine  Tools  Overstocked 

The,  machine  tool  industry,  however, 
was  not  as  active.  The  home  demand 
was  very  small,  manufacturers  buying 
only  the  tools  that  are  absolutely  nec- 

essary; stocks  of  American,  German 
and  English  machines  are  still  plentiful 
and  imports  of  these  tools  into  Switzer- 

land has  been  reduced  to  a  minimum. 
The  activity  in  the  motor  and  accessory 
industries,  though  not  to  be  compared 
with  former  years,  was  in  some  respects 
satisfactory.  Exports  of  enibroiderv 
from  Switzerland  fell  from  215,000,000 
francs  in  1913  and  425,000.000  francs 
in  1919,  to  134,000,000  francs  in  1921. 
The  demand  for  cotton  and  woolen 
spinning  and  weaving  machinery  was 
also  very  small. 

The  automobile  industry  suffered  very 
badly.  The  sale  of  war  stocks,  espe- 

cially of  heavy  motor  trucks,  had  a 
deplorable  influence  on  this  industry 
and  one  of  the  largest  Swiss  manu- 

facturing plants  was  obliged  to  shut 
down  on  account  of  a  lack  of  orders. 
The  large  electric  manufacturing 
I'lants  of  the  country  profited  by  the 
numerous  orders  placed  by  the  rail- 

ways, and  also  booked  quite  a  few 
important  orders  from  foreign  nations. 

•  Several  larger  orders  were  received  for 
turbines,  dynamos  and  motors.  The 
demand  for  agricultural  machinery  and 

implements  is  also  small,  the  "  local mai-ket  being  well  supplied  by  foreign n.anufacturers. 

Since  the  autumn  of  1920,  the  pa- 
rajysis  of  the  buying  power  of  Switzer- 

land has  become  more  and  more 
evident.  The  low  rate  of  exchange 
enables  other  countries  to  replace  the 
high-priced  Swiss  machines  by  their 
own  cheaper  makes,  thus  diminishing 
the  export  market. 

Some  Statistics  on  Japanese 
Machine  Tool  Imports 

and  Exports 
Comparison  of  export  figures.  Great 

Britain,  U.  S.  A.  and  .lapan: 
All  kitids  of  Machine  tools 
machines  only 

Great               1913  370,000,000  viMi  10,000.000  von 
Hritain....!  1920  374,000,000  vcn  21.700.000  vcn 
r.  8.  A....  I  1913    32.000.n00  vcn 

\  1920  494,000.000  vcn  96,000.000  vcn 
.Tapan        1920     17,000,000y<!n  800,000  yen 

Imports  of  machine  tools  into  Japan 
were: 

la  weifthl.  111.  In  price,  yen 
1912    12,600,000  3,960,000 
1913    9,950,000  3.280,000 
1914    7,690,000  2,480,000 
1915    2,390.000  890.000 
1916    3.200.000  1,780,000 
1917    6,240,000  3,200,000 
1918    8,900,000  6.640.000 
1919    10,240,000  10,560,000 
1920    .      14,470.000  13,650,000 

Machine  tools   imported  into  Japan 
during  1920  were: 
I.nlhcs        4,800 
Turret  latlies    |00, 
Planers    3ftO, 
Shaping  machines    500, 
Vertical  planers     280, 
Drilling  machines    800. 
Milling  machines    1,580, 
Boring  inacliines    700, 
Gear-cutting  machines 
Sawing  machines   
Hammers   
Compressors   
liencling  machines   
Punching  and  shearim; 
Grinding  machines 
MisccllancoiLs   

20 
40. 

500, 

50, 40 

190 

210, 

150 

,000  ven 

,000  yen 
,000  yen 
,000  yen ,000  yen 
,000  yen 

,000  vcn 
,000  yen 

.000  vcn 
,000  vcn 
,000  vcn 
,000  yen 

.000  -vcn ,000  yen 
,000  yen 
.000  vcn 

A  comparison  of  the  numbers  of 
foreign  and  domestic  made  machine 
tools,  actually  in  use  in  shops  of  ship- 

builders and  ship  repairers  follows: 

Domestic       Foreign   '^  of 

%  '■;,       Whole Lathes     
Turret  lathes   
Planers   
Shaping  machines   
Vertical  planers   
Drilling  macliincs   
Milling  nuichincs   
IJoring  machines   
Gear  shapers   
Sawing  machines   
Hammers   
Presses   
Compressors   
Hcnning  maehinee   
Punching  and  shearing . 
Grinding  machines   
Miscellaneous   

49.6 

41.8 SO. 6 

58.8 
56.5 
49.6 
47.6 

26.4 46.2 

48.0 59.1 

47.1 64.2 

58.1 60.2 50.1 

61.4 

50.4 

58.2 
49.4 
41.2 
43.5 

50.4 52.4 
73.6 
53  8 

52.0 
40.9 
52.9 35.8 

41.9 39.8 

49.9 

38.6 

0.8 
0.4 
3.7 
0.8 

1.6 
1.8 
5.7 
6.5 
3.7 

Comparison  of  the  numbers  of  for- 
eign and  domestic  made  machine  tools, 

actually  in  use  at  150  works. 
Domestic       Foreign 

Lathes   
Turret  lathes   
Planers   
Shaping  machines   
\'ertical  planers   
Drilling  machines   
Milling  machines   
Itnring  machines   
Gear  shapers   
Sawing  machinefl   
Hammers   
Presses   
Compreaflors   
Hcnding  machines   
Pmiching  and  slicaring. 
Clrinding  maehincj*.  .  .  . 
M  iseellaucotts   

66 
59 
53 
63 
61 
51 
47 
46 
23 43.6 

49.6 
63.6 

31.2 

56.1 

54.9 37.2 

52  9 

% 
33.4 40.1 

47.0 

36.6 
38.7 

48.3 

52.3 53.7 

76.3 56.4 

50.4 
36.4 68.8 

4J.9 
45.1 62.8 
47.1 

.of 

Whole 

42.0 

2.3 
3. 

4. 

2. 
15. 
2. 

6. 
I. 

1. 

1.6 
596 
0.6 

3   5 
4.2 

1,9 

The  following  figures  were  compiled 
from  diagrams  is.sued  by  the  Japanese 
government's  statistical  bureau: 

PrcKhiction  of  all    Kxpwrts  of  ;ill  Kx|>.,res  nf 
kinds  of  ina'-him-s  k  iti^l.s  nf  macliincs  niaenine  tools 
in  the  count r>-   from  tliccountrv  only 

1915  2.00O000v<n 

1916  8, 500.000  v.  ri      8,500.000  vcn    1917  10.000,000  yen     9.200.000  vcn  640.000  vcn 
1918  19.000.000  y.n   15.800.000  veil  1.01)0,000  vcn 
1919  13,500.000  y.n   16,700.000  vcn  '160000  vcn 

1920  9,500.000  ven   17,000.000  v.n        800  000  "vcn 

Patent  Office  Bill  Passes 
House 

Despite  the  opposition  of  such  influ- 
ential members  as  majority  leader 

Mondell  and  Chairman  Madden  of  the 
Appropriations  Committee,  the  House 
passed  without  amendment  the  Patent 
Office  relief  bill  by  the  overwhelming 
vote  of  305  to  44.  The  Senate  Com- 

mittee on  Patents  expects  to  consider 
the  bill  immediately  and  it  is  known 
that  a  majority  of  the  committee  favors 
the  reporting  of  the  bill  to  the  Senate 
on  the  earliest  possible  date. 

The  opposition  to  the  bill  was  based 
largely  on  the  ground  that  increases  in 
salary,  in  some  cases  amounting  to  as 
much  as  50  per  cent,  are  being  allowed 
to  one  group  of  employees.  If  the 
same  salary  scale  were  applied  to  the 
three  hundred  thousand  other  em- 

ployees of  the  Government,  outside  the 
postal  service,  it  would  mean  a  tre- 

mendous increase  in  the  Federal  ex- 
penditure. Messrs.  Mondell  and  Mad- 

den urged  that  Patent  Office  employees 
await  the  passage  of  the  Lehlbach  re- 

classification bill  which  has  already 
passed  the  House. 
Mr.  Mondell  contended  that  the 

higher  rates  are  too  high  and  the  per- 
sonnel provided  is  unnecessarily  large. 

The  main  three  provisions  of  the  bill 
are  that  it  provides  a  substantial  in- 

crease in  salaries,  particularly  to  the 
technical  employees  of  the  Patent 
Oflice;  it  provides  for  an  increased  per- 

sonnel, and  authorizes  an  increase  in 
fees  sufficient  to  cover  the  increased 
expenditures.  Due  to  the  low  salary 
scale,  the  Patent  Office  has  lost  a  large 
percentage  of  its  more  experienced  ex- 

aminers and  workers  with  technical  ex- 
perience. During  the  last  sixteen 

months  there  has  been  a  turn-over  in- 
volving one-fourth  of  the  total  force 

of  437  examiners.  As  pointed  out  by 
Representative  Vestal  of  Indiana,  who 
was  one  of  the  active  supporters  of 
the  measure,  this  has  caused  the  work 
to  be  handled  much  more  slowly  until 
the  work  of  the  office  is  60,000  applica- 

tions behind.  It  also  was  pointed  out 
that  the  work  in  the  Patent  Office  is 
increasing  by  leaps  and  bounds.  Dur- 

ing the  calendar  year  of  1919  the  num- 
ber of  patent  applications  totaled  more 

than  76,000 — exceeding  by  19,000  the 
number  of  applications  filed  in  1918. 
The  1918  total  was  exceeded  by  24,000 
applications  in  1920,  and  1921  exceeded 
1918  by  30,000  applications.  In  1921 
there  were  87,408  applications  for 
patents,  5,596  applications  for  designs, 
and  16,234  applications  for  trade-marks, 
making  a  total  of  109,238  applications. 
This  is  an  increase  in  work  during  four 
years  of  65  per  cent. 

Technical  societies  and  other  or- 
ganizations are  largely  responsible  for 

the  pressure  which  forced  the  passage 
of  the  bill  over  the  protest  of  House 
leaders.  This  .support  came  principall.v 
from  the  National  Research  Council, 
American  Engineering  Council,  Manu- 

facturing Chemists  Association,  Ameri- 
can Institute  of  Electrical  Engineers. 

American  Patent  Law  Association, 
Mational  Association  of  Manufacturers, 
American  Society  of  Civil  Engineers, 
American  Society  of  Mechanical  Engi- 

neers, National  Automobile  Chamber 
of  Commerce,  Automotive  Electrical 
Association,  Electrical  Manufacturers 
Club,  American  Institute  of  Mining  and 
Metallurgical  Engineers,  American  Bar 
Association,  and  the  American  Chemical Society. 
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Manufacturers  Urge  Ameri- 
can Valuation  Principles 

Anu-ric«n  VHluation  will  bf  nuiors*^ 

by  tfa*  Seiuite  Finance  Committe*-.  This 
is  the  conrlusion  of  most  of  thitse  who 
■ttfindlwl  tb«-  siKvial  tariff  convention 
•f  the  National  Association  «f  Manu- 
flMtuivrs,  which  was  held  in  Wa.-«hinjr- 
toa.  Jan.  30  and  31.  The  delay  on  the 
put  of  the  ciminiittt'e  in  ajrreeinK  to 
the  plan  Uid  down  in  the  hill  passeci 
by  the  House  of  Repn-sentatives,  has 
been  doe  to  the  determined  opposition 

of  two  Republican  members  of  the  com- 
mittee. This  was  reveale«l  when  dele- 

etioos  of  manufacturers  called  on  the 
natora  and  Representatives  of  their 

respective  states.  The  names  of  the 
two  Senators,  who  are  held  to  be  re- 

sponsible for  the  delay,  wen-  not  dis- 

The  eatheriiiK  of  several  hundred 
manufacturers  from  all  part><  of  the 
country  demonstrated  that  there  is  little 
division  of  opinion  amonf;  them  as  to 
the  necessity  for  levyinir  the  ad  valorem 
riwticw  on  .\nierican  prices.  This  opin- 
ioa  is  so  universally  held  because  manu- 

facturers Kcnerally  believe  that  no 
equitable  foreifjn  value  can  be  arrived 
at  with  currencies  in  a  jumble  and  with 
opportunities  favorinf;  more  than  ever 
the  under\'aluation  of  foreifm-made 
Koods. 

The  convention  listened  with  careful 
attention  to  a  <letailed  statement  by 
H.  E.  Miles,  of  Racfne,  Wis.,  who  ap- 

peared in  opposition  to  American  valu- 
ation. 

Fraudulent  Valuation 
One  of  the  most  siirnificant  features 

of  the  convention  was  the  establishment 
beyond  any  reasonable  doubt  that 
under-valuation  and  fraud  are  practiced 
to  a  very  considerable  extent  by  many 
foreiirn  producers.  The  testimony  of 
men  who  have  first-hand  information  in 
this  connection  was  convincinfr  on  that 
point.  AmonK  the  others  who  brought 
out  that  phase  of  the  situation  was 
William  BurRess.  of  the  Unite<l  States 
Tariff  Comniission.  He  told  of  several 
trips  which  he  had  made  abroad  to  in- 

vestigate fraud  in  the  valuation  of  com- 
modities intended  for  sale  in  the  United 

States.  The  extent  of  under-valuation 
"went  far  beyond  my  anticipation  or 
KTcateat  truess,"  he  said. 

**Tl»e   trreat   body  of  the  importers," 
continoe<l    Mr.    Burgess,    "are    just    as 
honest  as  is  the  frreat  body  of  manu- 

facturers,  but   one    dishonest    importer 
can  have  a  very  demorali'/.inp  influence. 
He  can  import  his  kooHs,  valuing  them 
at  such  a  price  that  will  demoralize  the 
other  importers  and  c-onipel  them  either 
to  go  out  of  business  or  to  follow  his 
examples.      1    have    made    six   trips   to 
different  parts  of  Europe  and  another 
to  the  Orient  to  look  into  the  matter  of 
valuation.      I   was   made   to   realize  the 
impossibility    of    finding    true    foreign 
market  values.    On  one  trip  I  developed 
the  fact  that  I  could   not  get  a  wc-dee 
into  any    information    for   two    months 
after  my  arrival.     Afterwards  I  found 
that  it  was  on  account  of  a  rin);,  tied 
up   with    certain    ofTicials   of   our    own 
Government  who  had  advise*!  the  manu- 

facturers on  the  other  side  that  I  was 
cominfr  over  and   to   look   out   for   me. 
I   had   a  commission    from   one  of  the 
larKPst  houses  in  this  country  to  make 
such  purchases  for  its  account  as  would 
eatablish  a  true  wholesale  selling  value 
abroad.     Th<i  man   who   was   honestly 
cndeaYorini;  to  find  out  the  prices  and 

purviittse  the  goods  for  me  was  boycot- ted. Orders  were  issued  from  New 
Sork  to  see  that  he  jrot  no  more  goods. 
Every  manufacturer  in  that  line  in 
France,  in  Germany,  in  Holland  and  in 
BelKiuMi  refuseti  to  sell  him  goods.  He 

was  ruined  financially." 
Walter  Camp,  of  {''onnecticut.  in  the 

course  of  his  remarks  said:  "This  is 
the  Ganlen  of  Eden.  This  is  the  place 
where  they  all  want  to  come.  This 
country  is  the  plai-e  where  thi'y  want  to 
tish  and  they  want  us  to  cut  bait.  Do 
not  be  dei-eived  by  those  who  are  inter- 
e8te<i  in  telling  us  that  we  must  have 
a  big  export  trade  now  that  our  fac- 

tories are  so  expan<led.  Do  not  follow 
false  counsel  and  let  those  who  give  it 
romc  in  behind  you  and  take  the  domes- 

tic trade  which  constitutes  90  per  cent 
of  our  business,  while  you  are  chasing 
poor  credit  customers  who  consume  10 

per  cent  of  our  output." An  original  communication  from  a 
member  of  the  Gennan  economic  council 
was  presented  at  the  convention,  show- 

ing how  German  manufacturers,  barred 
from  many  countries,  are  forced  to  sell 
goods  at  such  low  prices  in  the  United 
States  that  in  some  cases  they  have  put 
Japanese  plants  out  of  existence.  A 
substjintiated  example  was  given  in  the 
form  of  a  thermos  bottle  which  cost  9.2 
cents  to  make  in  Germany.  The  cost  on 
a  similar  article  made  in  Norwich, 
Conn.,  was  $1,011. 

It  was  contended  that  the  American 
valuation  plan  is  only  a  form  of  admin- 

istration and  has  nothing  to  do  with 
rates.  It  was  declared  repeatedly  that 
it  is  the  only  recour.se  against  fraud- 

ulent valuations  and  is  absolutely 
necessary  to  break  up  the  form  of  man- 

ufacturers who  ship  their  goods  to 
themselves  in  this  country.  If  a  manu- 

facturer invoices  goods  to  himself  he 
can  value  it  at  nearly  any  price  that  he 

may  choose. 
"On  to  Germany" 

One  of  those  who  spoke  told  how  the 
Board  of  Appraisers  at  New  York  had 
sent  a  highly  qualified  agent  to  Ger- 

many in  an  effort  to  get  the  proper 
value  of  the  German  product.  He  went 
to  the  manufacturing  town  and  endeav- 

ored to  get  the  value.  His  presence 
was  discovered  and  both  the  Mayor  and 
the  Chief  of  Police  advised  him  to  leave 
the  town  as  soon  as  possible.  In  fact 
he  was  followed  through  the  streets  and 
was  branded  as  an  American  spy.  He 
was  denied  all  information.  This  was 
cited  as  characteristic  of  the  difRculty 
in  establishing  values  in  a  foreign 
country. 

Herbert  J.  Wynne,  of  Rochester, 
N.  Y.,  told  of  a  trip  he  made  to  Germany 
last  October.  Out  of  400  first-class  pas- 

sengers, 300  were  men  headed  for  Ger- 
many to  buy  anything  they  could  buy. 

One  of  the  passengers  confided  to  Mr. 
Wynne  that  he  had  a  letter  of  credit  in 
his  p<K-ket  foi-  *2ri0,000  and  he  expressed 
the  hope  that  he  would  be  able  to  spend 

every  cent  of  it  in  Germany.  "You 
know,  you  get  very  intimate  on  ship- 

board," said  Mr.  Wynne,  "and  I  was t<ild  more  tricks  than  I  ever  believed 
existed.  I  was  told  how  to  cheat  the 
United  States  Government  and  partic- 

ularly how  I  could  cheat  the  German 

government." Mr.  Miles,  who  appeared  in  opposi- 
tion to  the  .\mericBn  valuation,  de- 

clared that  there  is  nothing  in  the 
thermos  bottle  example  that  can  be 
stopped  by  American  valuation.  It  is 
like    taking    a    headache    powder    for 

corns,  he  said.  It  wonld  take  1,000 
per  cent  duty  to  protect  against  that 
German  thermos  bottle,  he  pointed  out, 
and  the  American  people  never  have 
stood  for  more  than  a  50  per  cent  duty 
and  even  that  rate  could  not  be  ap- 

plied very  frequently.  You  can  save 
the  cutlery  industry  by  a  500  per  cent 
tariff,  but  that  is  like  shooting  into 
a  crowd  of  friends  because  there  is 
one  man  in  the  crowd  you  want  to 
get.  You  would  have  to  cut  loose  for- 

ever from  England,  our  greatest 

buyer;  from  Canada,  our  second  great- 
est buyer,  and  from  all  the  people  with 

whom  we  fought  in  the  war.  Prices 
of  329  different  articles  retailed  in 
stores  increased  260  per  cent  from  1914 
to  1919,  Mr.  Miles  said.  Under  Ameri- can valuation  the  tariff  would  go  up 
260  per  cent.  He  urged  that  the  tariff 
be  handled  so  that  the  jieople  will 
respect  it  and  not  turn  on  it  and  force 
it  down  to  an  unreasonable  level. 
"There  is  some  under  valuation,"  said 
Mr.  Miles,  "but  it  applies  on  a  very 
small  percentage  of  tne  imports." The  convention  adopted  a  memorial 
urging  the  President  and  C<ongress  to 

retain  the  provisions  of  America  valu- ation in  the  Fordney  tariff  bill.  A 
committee  of  ten  was  appointed  by  the 
chair  to  present  these  views  to  the 

parties  named. 
  SMILE   

Crissinger  Suggests  Inter- National  Exchange 
A  suggestion  for  the  .stabilization  of 

international  exchange,  made  recently 
in  a  public  address  by  D.  R.  Crissinger, 
comptroller  of  the  currency,  has  at- 

tracted wide  attention  in  financial 
circles.  The  following  paragraphs  give 
his    ideas   stripped   of  detail. 
The  history  of  monetary  systems, 

under  a  fair  analysis,  will  justify  the 
conviction  that  it  is  possible  to  create 

a  special  medium  of  accounting  and settlement  for  an  especial  class  of 

transactions,  namely,  those  in  inter- 
national trade,  and  gradually  to  lift 

this  trade  above  the  ruck  of  disor- 
ganized domestic  money  conditions. 

Whether  such  an  institution  should 

engage  in  deposit  and  discount  opera- 
tions, has  been  the  subject  of  much 

discussion.  That  it  should  do  so,  con- 
fining its  operations  carefully  to  the 

furtherance  of  international  trade, 
would  not  be  at  all  difficult  to  con- 

template. Such  an  institution  might  issue  an 
international  currency,  or  it  might  con- 

duct its  operations  in  the  terms  of 
American  dollars,  Swiss  francs,  Dutch 
guilders — of  any  money  system  that  is 
recognized  as  securely  on  a  gold  basis. 
Former  Secretary  of  the  Treasury  Shaw 
recently  proposed  the  employment  of 
the  American  dollar  in  settlement  of 
international  transactions,  pointing  out 
that  the  amount  of  dollars  that  would 
require  to  fee  actually  shipped  from 
country  to  country  in  settlements  would 
be  almost  ridiculously  small  in  propor- 

tion to  the  volume  of  business  done. 
The  idea  of  an  international  trade 
banks  is  not  essentially  different,  and 
it  would  appear  more  effectively  be- 

cause it  would  not  be  .subject  to  the 
charge  that  the  money  and  banking 
syst«"m  of  a  particular  country  were 
getting  too  great  a  prestige.  It  is  not 
impossible  or  impracticable,  provided 
we  have  vision,  imagination  and  initia- 

tive enough  to  lead  us  to  a  careful 
exploration  of  possible  methods. 
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Business  wwaM  be  better  in  the 
United  States  of  thoughtful  men  were 
not  somewhat  «l«rmed  at  the  reckless- 

ness of  the  pi»i»Iic  borrowinj?  that  is 
being  planned.  At  Albany  a  measure 
that  calls  for  the  expenditure  of 
$3^9;00e,000  m  improving  the  port  of 
New  York  is  being  favorably  consid- 

ered. State  or  City  bonds  will  havj 
to  be  soW  to  raise  this  money.  As 
to  the  cost  of  the  Federal  bonus  pro- 

posed, the  S.ecretary  of  the  Treasury 
ftays  that  it  is  estimated  at  from 
$1,500,000,000  to  about  $5,250,000,000. 
The  minimum  amount  immediately  re- 
<iuired  is  put  at  $425,000,000  a  year  for 
the  nejct  two  years.  Tliis  sum  repre- 

sents the  interest  on  ten  billion  dollars 
for  a  year  at  41  per  cent- 

State  bonus  legislation  which  calls 
for  many  millions  is  pending  in  Colo- 

rado, Connecticut,  Delaware,  Florida, 
Indiana  and  Maryland.  In  other  states 
the  bonus  bond  issues  made  or  definitely 
in  contemplation  aggregate  $424,000,- 
000,  and  Massachusetts  has  already 
distributed  $20,000,000  among  her 
soldiers,  most  of  which  has  been  raised 
by  taxation. 

It  is  estimated  that  over  $1,250,000,- 
000  will  be  expended  in  road  consti-uc- 
tion  this  year.  Bonds  will  be  issued 
to  raise  most  of  this  money  and  because 
tax  exempt  securities  can  be  so  readily 
sold  nearly  evci*y  political  community 
in  the  country  is  pledging  its  credit 
to  get  funds  that  will  be  given  away 
or  spent  for  public  improvements  that 
may  or  may  not  be  essential. 

Will  Bring  Inpij^tion 

No  one  can  even  guess  how  much 
money  will  be  thus  provided  and  dis- 

bursed within  the  present  year.  The 
total  can  hardly  be  less  than  two  bil- 

lion dollars,  in  addition  to  the  regular 
Federal,  State,  City  and  County 
budgets.  The  result  must  be  a  general 
increase  in  taxation  and  while  the  first 
effect  of  putting  all  this  money  in  cir- 

culation will  be  to  raise  prices  and 
inflate  credit,  those  in  whom  the  instinct 
of  thrift  still  survives  are  really  aghast 
at  the  remoter  prospect. 

I  know  that  to  be  of  any  value  this 
letter  must  be  a  pi'actical  common 
sense  interpretation  of  the  week's  bu.si- 
ness  news,  rather  than  a  recital  of  the 
meaningless  details  of  the  various 
markets,  and  I  am  therefore  moved  to 
say  that  since  it  seems  presently  im- 

possible to  check  the  prevailing  ex- 
travagance in  public  expenditure  we 

must  be  prepared  for  the  inevitable  but 
meretricious  boom  that  it  will  inspire. 
Whether  it  be  wisely  or  wastefully 
spent  the  expenditure  of  two  billion 
dollars  will  put  a  lot  of  people  at  work 
and  the  wages  earned  will  be  used  to 
buy  the  things  that  are  for  sale. 

This  is,  in  fact,  one  of  the  main  argu- 
ments used  to  justify  these  enormous 

appropriations  by  the  legislators  who 
vote  them   and   it  would   have   force   if 

the  taxes  were  not  already  so  high 
that  they  are  paralyzing  and  the  sale 
of  tax  exempt  securities  paying  a  com- 

paratively low  rate  of  interest  did  not 
so  deplete  the  supply  of  capital  that 
private  enterprise  is  at  a  great  disad- 

vantage in  the  money  market.  But 
protest  against  them  as  we  may  we 
must  take  things  as  they  are  and  in 
trying  to  understand  the  commercial 
and  financial  developments  we  should 
not  ignore  the  shadows  that  coming 
events  cast  before  them.  The  advance 
in  cereals,  especially  wheat,  the  firmer 
markets  for  hogs  and  hog  pi-oducts  and 
the  improvement  in  sterling,  which  is 
now  only  12  per  cent  below  par,  all 
probably  represent  the  first  response 
of  sensitive  markets  to  the  impending 
expansion  of  American  credit  that  will 
be  called  inflation  when  it  ends  and 
and  contraction  sets  in.  In  time  the  up- 

ward movement  is  likely  to  extend 
itself  to  other  commodities.  In  each 
case  it  will  probably  be  attributed  to 
special  causes,  just  as  the  advance  in 
wheat  is  related  to  the  "drought  talk" 
but  underlying  the  whole  series  of 
bullish  phenomena  is  a  widening  appre- 

hension of  the  fact  that  the  supply  of 
money  will  shortly  be  augmented  and 
that  it  will  move  with  increasing 
velocity  from  hand  to  hand. 

That  this  process  has  already  com- 
menced is  perhaps  indicated  by  the 

Federal  Reserve  Bank  statement  which 
shows  a  decline  of  one  per  cent  in  the 
reserve  ratio,  despite  another  increase 
of  $7,000,000  in  the  goW  held.  It  may, 
however,  be  premature  to  assume  that 
the  reserve  ratio  has  passed  its  maxi- 

mum, although  there  are  many  things 
that  suggest  that  conclusion.  None 
of  the  other  markets  as  yet  seem  to 
share  the  buoyancy  noticeable  on  the 
Chicago  Board  of  Trade,  but  sugar,  of 
which  we  consume  ninety  pounds  per 
capita,  costing  at  six  cents  a  pound 
(about  $600,000,000)  has  been  very 
steady  and  a  rapid  distribution  of  the 
much  talked  of  surplus  seems  in 

progress. 
Commodity  Market  Firm 

It  is  to  be  doubted  whether  the  im- 
portance of  sugar  in  our  national  food 

bill  is  generally  understood.  It  is 
second  only  to  wheat,  for  which  we 
pay  an  average  of  probably  $800,000,- 
000  a  year.  As  this  comes  to  be  appre- 

ciated a  greatly  increased  interest  is 

to  be  expected  in  sugar  "futures,"  which are  now  actively  traded  in  on  the  New 
York  Coffee   and   Sug^r  Exchange. 
Cotton  has  also  been  somewhat 

firmer  during  the  week.  The  influences 
at  work  in  the  cotton  market  are  so 
complex  and  often  so  invisible  that 
they  defy  analysis,  but  here  again  it 
seems  possible  that  the  effect  of  possible 
inflation  is  being  felt  in  advance.  There 
is  no  immediate  scarcity  of  cotton  in 
prospect  and  there  is  a  growing  belief 
that  an  increased  acreage  will  be  planted 

this  spring,  but  at  or  about  sixteer 
cents  the  market  shows  great  resist- 

ance, although  the  bears  nave  had  a 
threatened  strike  in  New  England  and 
a  panicky  collapse  in  the  price  of  East India  cotton  to  help  them. 

In  the  cotton  goods  market  business 
is  dull.  The  heavy  losses  caused  by 
the  failure  of  Childs,  Joseph  &  Co., 

who  owe  about  $8,000,000,  have  ha.' 
a  dispiriting  effect.  A  large  portion 
of  this  sum  is  due  on  account  of  cotton 
goods  sold  for  export  and  there  is  sms: 
hope  of  any  substantial  recovery.  Wool 
is  another  article  that  is  mysteriousl;; 
firm.  Statistically,  supplies  are  ample, 
but  at  each  successive  auction  sale 
there  are  buyers  for  c'ei-y  poum! 
offered. 

And  so  I  miirht  yo  through  th^ 
whole  list  ot  commodities.  Rubber  and 
silk  are  the  rniy  important  staples  that 
have  not  skowii  an  upward  tendency 
and  their  weakness  seems  to  be  due 
mainly  to  conditions  in  the  Orient 
rather  than  here.  The  steel  industry 
is  rather  more  active  but  there  is  still 
plenty  of  room  for  improveniea:. 
Copper  is  static  but  it  is  significant  that 
Phelps,  Dodge  &  Co.  are  to  resume 
mining  operations.  After  a  year  of 
great  depression  the  shippinji  business 
seems  to  be  picking  up  and  freight 
rates  are   advancing. 

Bond  Sales  Increasing 

Ir.  the  financial  market  Liberty  Bonds 
have  recovered  some  of  last  week's  de- 

cline in  the  hope  that  a  Bonus  Bond 
ssue  may  be  averted,  but  the  bond 
max-ket  generally  is  easier  and  appears 
to  be  satiated.  Some  of  the  recent 
issues,  including  the  $30,000,000  sold  by 
the  Chicago,  Burlington  &  Quincy  Rail- 

road, are  below  the  issue  price  upon 
reselling  by  underwriters.  Upon  the 
whole  stocks  are  firmer,  but  the  activity 
has  been  sporadic  and  it  cannot  be  ex- 

plained by  a  generalization.  The 
liquidation  of  marginal  holdings  was 
completed  months  ago  and  prices  now 
respond  readily  to  bullish  manipula- 

tion when  it  is  applied;  but  there  is 
no  spontaneous  bullishness  as  yet. 

The  news  from  Europe  has  no  special 
significance  for  American  business 
men.  Those  who  expected  that  the 
existence  of  the  alchemists  stone  would 
be  revealed  at  the  Genoa  Conference 
are  somewhat  disappointed  that  Uncle 
Sam  is  not  likely  to  attend  and  there 
is    talk   of   postponing   the    gathering. 

It  does  not  make  much  difference. 
The  world  is  tired  of  inconsequent  con- 

ferences. It  is  time  for  it  to  stay 
at  home,  work  hard,  economize  and 
stop  borrowing.  When  we  learn  to 
do  this  in  America  we  will  prosper,  but 
it  seems  probable  that  we  are  going 
to  have  one  more  inflationary  fling  be- 

fore we  are  willing  to  settle  down  and 
save  money.  Meanwhile  "Watch  your 
step"  shouldbe  the  motto  of  those  who 
can  keep  their  heads. 
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The  Trend  of  Business  Im- 
provement— Plants 

Resuming 
Th*  General  Elettric  Co.,  Windsor. 

Cunn..  is  operating  it3  local  plant  on 
a  full-time  schedule,  and  employees  who 
have  been  with  the  company  for  a 
period  of  five  years  or  lonjfer  have 
received  a  bonus  of  S  per  cent,  based 
oi4  their  .  earnings  for  the  lust  six 
months  of  1921. 

The  Standard  Castinirs  Co.,  Lansing. 
Mich.,  ha.«  resumed  production  at  its 
plant  followinK  a  shut  down  of  several 
weeks. 
The  Hedden  Iron  Construction  Co- 

New  York,  is  operating;  its  structural 
steel  and  iron  works  at  West  Elixabeth, 
X.  J.,  at  full  capacity  »ith  regular 
workinfr  force. 

The  Lackawanna  Railroad  is  arrang- 
ing for  increased  operations  at  its  East 

Buffalo,  N.  Y.,  shops  and  about  250 
men  will  be  added  to  the  force.  The 

company  has  placed  orders  for  new 
machine  touts  to  cost  about  |l8a,000, 
a  number  of  which  will  be  installed  at 
the  local  plant  and  the  remainder  placed 
in  service  at  the  Scranton,  Pa.,  works. 

The  Ideal  Furnace  Co.,  .Milan,  Mich., 
has  lesumed  operations  at  its  plant 
after  a  shut  down  of  several  weeks. 

The  Rolls-Royce  of  America,  Inc. 
i.<<  operating  its  automobile  manufac- 

turing plant  at  Springfield.  Mass., 
under  a  48-hour  week  schedule,  and 
has  added  a'lout  seventy-five  men  to 
the  working  force  within  the  past  fort- 

night, bringing  the  total  employees  to 
about  300. 

The  National  Maccore  Co.,  Kalama- 
zoo, Mich.,  is  arranging  for  immediate 

increased  production  at  its  plant  for 
the  manufacture  of  automobile  motors. 
Orders  have  been  received  from  the 
Checker  Taxicab  Co.,  Chicago,  111.,  for 
1,800  motors,  and  from  the  Common- 

wealth Motors  Co.,  Chicago,  for  750 
« ngines,  the  contracts  totaling  more 
than   11,500,000    in   value. 

The  Erie  Railroad  Co.  has  resumed 

operations  at  its  shops  at  Homell,  N. 
v.,  following  a  shut  down  for  a  number 
of  weeks.  The  working  force  will  be 
increased  gradually  until  a  full  quota 
of  men  is  employed. 

The  Ninth  Street  Pipe  Shops,  Gads- 
den, Ala.,  have  resumed  production  af- 
ter an  idle  period  of  several  weeks, 

and  have  booked  orders  insuring  op- 
erations for  some  time  ahead. 

The  Arvac  Manufacturing  Co.,  Ati- 
derson,  Ind.,  manufacturer  of  di.sc  uni- 

versal joints  for  automotive  service, 
is  arranging  plans  for  immediate  in- 

creased production  at  its  plant,  and 
will  place  orders  for  additional  ma- 
rhinery  for  plant  expansion.  Orders 
have  lieen  taken  from  the  Velie  Motors 
Co.,  Moline,  111.,  for  1,000  disc  joints 
for  February  delivery,  and  for  about 
CfiOO  joints  for  propeller  shaft  work. 
R.  O.  Bright  is  president. 
The  Phoenix  Iron  Works,  Meadvillc, 

Pa.,  will  increase  operations  at  its  local 
plant  for  the  fabrication  of  about  5,000 
ions  of  steel  plate,  to  be  used  in  con- 

nection with  an  order  for  seventeen 
uil  ctorage  tanks  for  the  Sinclair  Crude 
Oil  Producing  Co.,  to  be  located  at 
rushing,  Okla.  Each  tank  will  be  of 
M).000  barrela   capacity. 

The  American  Furnace  and  Foundry 
Co.,  Milan,  Mich.,  is  operating  at  capac- 

ity, and  plans  for  early  increaae  in 
operationa  for  the  production  of  fur- 
pscn  and  furnace  castings.    Tentative 

plans  ai-e  being  considered  for  the  erec- tion of  a  new  addition. 
The  Gray  &  Davis  Co..  Boston,  Mass., 

manufacturer  of  starting  and  lighting 
systems  for  automoibiles,  is  increasing 
production  at  its  plant  for  equipments 
for  the  American  Bo.sch  Magneto  Co. 
Manufacture  in  January  exceeded  12,- 
r>00  systems,  as  compared  with  9,093 
in  December,  and  the  production  sched- 

ule calls  for  15.000  in  .March. 
The  Standard  Steel  Car  Co.,  Pitts- 

burgh, Pa.,  has  taken  a  contract  for 
the  construction  of  fifty-three  steel  mail 
and  baiTKajre  cars  for  the  Chicago,  Bur- 

lington &  Quincy  Railroad,  and  will 
handle  the  work  at  its  plant  at  Ham- 

mond,  Ind. 
The  Martin-Parry  Corporation,  York, 

Pa.,  manufacturer  of  automobile  bodies, 
is  arranging  a  production  schedule  of 
40,000   motor   truck    bodies   during   the 

S resent  year,  to  be  use<l  by  the  Willys- 
iverland  Co.,  Toledo,  Ohio.  The  work 

will  be  divided  between  the  company's 
shops  at  York,  and  at  Indianapolis,  Ind. 
The  company  has  plans  under  con- 

sideration for  the  establishment  of  a 
branch  plant  at  St.  Louis,  Mo.,  and  for 
a  new  mill  in  Louisiana. 
The  Illinois  Central  Railroad  Co., 

Chicago,  III.,  has  placed  orders  for 
36,000  tons  of  steel  rails,  the  contracts 
bemg  divided  between  the  Tennessee 
Coal,  Iron  &  Railroad  Co.,  Birmingham, 
Ala.,  20,000  tons;  the  Illinois  Steel  Co., 
Chicago,  11,000  tons;  and  the  Inland 
Steel  Co.,  Chicago,  5,000  tons. 

The  Tranaue  &  Williams  Steel  Forg- 
ing Corporation,  Alliance,  Ohio,  has  re- 

sumed production  at  its  local  plant 
following  a  curtailment  for  a  number 
of  weeks. 

The  Buffalo  Steel  Car  Co.,  Buffalo, 
N.  Y.,  will  give  employment  to  about 
300  men  at  its  local  plant  for  repair 
work  on  850  hopper  and  box  cars  for 
the  Lackawanna  Railroad.  Operations 
at  the  shops  will  be  increased. 

The  Bryden  Horseshoe  Works,  Cata- 
sauqua.  Pa.,  operated  by  the  Manufac- 

turers' Iron  &  Steel  Co.,  are  maintain- 
ing continuous  production  and  have 

plans  in  progress  for  early  increase  in 
capacity. 

The  Central  Foundry  Co.,  New  York, 
N.  Y.,  has  resumed  operations  at  its 
branch  plant  at  Medina,  N.  Y.,  follow- 

ing a  period  of  curtailment;  the  plant 
gives    employment    to    about    100    men. 

Acer  &.  Wheadon  Co.,  Medina,  N.  Y., 
manufacturer  of  sheet  metal  products, 
is  operating  at  full  capacity  and  plan 
to  double  the  present  plant  output  with 
employment  of  about  fifty  additional 
nien.  Plans  are  under  way  for  the 
erection  of  an  addition,  85  x  100  ft., 
to   provide  for  the  expansion. 

The  Westinghouse  Electric  and  Manu- 
facturing Co.  has  added  200  to  the  pro- 

duction force  at  its  Springfield  (Mass.) 

plant  and  is  now  employing  1,300.  This 
mcrease  is  due  principally  to  the  rapid 
rise  in  demand  for  radio  apparatus.  All 

the  company's  oixlers  for  small  radio 
sets  are  being  manufactured  there.  A 
convention  of  sales  managers  from  all 
branches  east  of  Chicago  was  held  at 
the  plant  .Ian.  26  and  27,  for  the  pur- 

pose of  giving  instruction  in  the 
mechanism  and  use  of  various  Westing- 
house  products. 

Rolls-Royce  of  America,  Inc.,  Spring- 
field, Mass.,  is  making  weekly  addi- 

tions to  its  factory  force,  and  is  now 
employing  300.  The  basic  pay  rate 
has  been  reduced  from  57  to  42  cents 
an  hour,  with  a  continuance  of  the 
bonus  system  hitherto  in  force. 

Chicago  Letter 
There  is  continued  dullness  in  the 

local  machine  tool  market.  Inquiries  as 
a  whole  are  fairly  plentiful  but  in  most 
cases  are  for  small  and  miscellaneous 

equipment.  A  few  dealers  report  Jan- 
uary business  as  very  good.  Nothing'  as yet  has  been  done  by  the  Rock  Island 

Railroad  on  its  large  list,  issued  some- 
time ago.  The  Santc  Fe  has  made  addi- 

tional purchases  this  week  and  at  the 
present  time  is  inquiring  for  three 
motor-ilriven  tool-post  grinders  for  in- 

ternal and  external  grinding.  The  Illi- 
nois Central  is  still  holding  off  with  its 

shop  equipment  list  but  it  is  expected to   be   heard   from    soon. 
Sometime  ago  the  Streets  Company 

issued  a  large  list  of  machinery  and 
equipment  wanted.  It  later  developed 
that  they  were  contemplating  to  under- 

take the  manufacture  of  steel  cars  and 
the  list  was  only  to  gi"e  them  a  better 
idea  of  the  project.  The  local  dealers 
have  hopes  that  this  will  really  develop 
into  business  later.  The  American  Car 
and  Foundry  Co.  is  contemplating  a  new 
plant  for  the  manufacture  of  steel  cars. 
A  few  weeks  ago  a  group  of  Southern 
lumbermen,  represented  by  James  N. 
Litsey  of  this  city,  purchased  thirty- 
eight  acres  of  land  near  Fifty-second 
Ave.  and  West  Pershing  Road  and  an- 

nounced through  Mr.  Litsey  that  they 
were  contemplating  th'.'  erection  of  a 
$250,000  plant  to  build  and  repair  rail- 

road freight  cars. 
The  Checker  Taxicab  Co.  placed  an 

order  last  week  for  a  few  lathes  and 
other  equipment.  The  American  Steel 
Foundries  purchased  a  .Vo.  IJ  Cincin- 

nati cutter  and  tool  grinder.  The  G.  A> 
Ball  Bearing  Manufacturing  Co.  has 
moved  into  its  newly  erected  plant  and 
is  expected  to  be  in  the  market  for  at 
least  a  few  new  machines.  The  Vienna 
Model  Bakery  Co.  has  not  awarded  the 
contract  for  the  construction  of  its 
new  plant  but  expects  to  within  a  few 
da.vs.  It  will  cost  approximately  |150,- 
000  with  equipment. 

Notices  of  auction  sales  are  numerous, 
very  much  to  the  discontent  of  the 
dealers.  Auction  sales  have  been  goir  g 
on  for  the  past  six  or  eight  months  at 
an  average  of  about  two  a  week.  La:»t 
week  there  were  four:  The  Central  Toi>I 

and  Supply  Co.,  39  South  Desplaini.'s 
St.;  Hermes  Manufacturing  Co.,  448  tf. 
Well  St.;  Chas.  Schultz  Paper  Box 
Manufacturing  Co.,  2373  Milwaukee 
Ave.,  and  the  Universal  Service  Co., 
4527  West  Lake  St.  The  influence  of 
these  bankruptcies  is  largely  offset  by 
the  number  of  new  corporations. 

Great  crowds  attended  the  Automobile 
Show  and  the  general  opinion  among 
the  exhibitors  was  that  it  was  a  great 
success.  In  addition  to  the  automobiles 
and  accessories  there  was  a  good  dis- 

play of  machinery  and  machine  tools. 

  SMILE   

Automotive  Stocks  in  Brazil 
Imports  of  automobiles  into  Rra/.il 

have  been  insignificant  for  several 
months  past,  with  few  German,  Belgian, 
and  Italian  cars  arriving.  Sales  from 
the  stocks  of  American  cars  have  con- 

tinued, due  to  price  offers  at  fixed  ex- 
change rate  of  five  or  six  milreis  to 

the  dollar.  The  demand  for  cheaper 
American  cars  has  been  good,  espe- 

cially for  use  as  taxis,  the  Fiat  bemg 
their  most  important  competitor.  There 
has  been  little  business  in  higher-priced 
passenger  cars. — Cnmvirrcr   f'rporfs. 
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The  Northern  Motor  and  Machine 
Co.  has  been  incorporated  at  Tonasket, 
Wash.  Capital  stock  $25,000.  In- 

corporators are  C.  N.  Merrill  and  M.  E. 
Bowen. 

The  Standard  Motor  Co.  has  been 
incorporated  in  Springfield,  Mo.,  to 
manufacture  and  repair  motors  and 
automobiles.  ,T.  G.  Graves,  P.  R.  Palmer 
and  C.  E.  Woodruflf  are  named  as  direc- 
tors. 

The  Frank  G.  Payson  Co.,  ChicaKo, 
III.,  general  sales  agents  for  "LoKan" 
air  operated  devices,  has  been  dissolved. 
The  sales  of  Lojran  products  will  be 
handled  fi'om  the  Logansport,  Ind.,  office 
of  the  Logansport  Machine  Co.,  with 
Frank  G.  Payson  in  charge. 

The  Wayne  Machinery  Co.,  Taylor 
St.,  and  Lake  Erie  R.R.,  Fort  Wayne, 
Ind.,  with  branches  in  Louisville,  Ky., 
and  Dayton.  Ohio,  announces  that  it  is 
not  connected  in  any  way  with  any  con- 

cern of  a  similar  name. 

A  controlling  interest  in  the  Bollman- 
Wilson  Foundry  Co.,  Cincinnati,  Ohio, 
has  been  purchased  by  William  Gilbert, 
president  of  the  Cincinnati  Steel  Cast- 

ings Co.  The  amount  concerned  is  said 
to  be  $150,000. 

Employees  of  the  Springfield  (Mass.) 
Armory  have  voted  not  to  accept  a  pay 
reduction  ranging  from  10  to  25  per 
cent.,  recently  announced  by  the  com- 

mandant. Owing  to  objections  by  union 
machinists  it  was  also  voted  not  to  form 
a  welfare  association  among  the  em- 
ployees. 

The  Connecticut  Iron  and  Metal  Co., 
63  Knowlton  St.,  Bridgeport,  Conn., 
has  recently  filed  papers  of  dissolution 
with  the  Secretary  of  State  of  Connecti- 
cut. 

The  Dayton-Dowd  Co.,  Quincy,  111., 
announces  the  opening  of  a  district 
office  in  Pittsburgh  at  809  Keenan  Bldg., 
which  will  handle  the  sales  of  that  com- 

pany's centrifugal  pumps  and  under- 
writers' fire  pumps.  The  office  will  be 

in  charge  of  T.  J.  Barry,  who  for  the 
past  several  years  has  been  connected 
with  the  home  office  on  engineering 
and  sales. 

As  the  result  of  action  taken  in  the 
Kosciusko,  Ind.,  Circuit  Court  recently, 
W.  S.  Felkner  has  been  named  receiver 
for  the  Economy  Tool  Co.,  at  Warsaw, 
Ind.  He  is  instructed  by  order  of  the 
court  to  dispose  of  the  assets  and  to 
pay  the  creditors.  Mr.  Anderson,  head 
of  the  concern,  was  in  court  and 
asserted  that  the  assets  of  the  com- 

pany are  almost  double  the  liabilities, 
indicating  that  the  receiver  will  be  able 
to  pay  afi  claims  in  full.  The  Economy 
Tool  Co.  moved  to  Warsaw  from  Chi- 

cago about  a  year  ago. 

The  Bass  Foundry  and  Machine  Co., 
of  Fort  Wayne,  Ind.,  has  filed  articles 
to  increase  its  capital  stock  from  $1,- 
700,000  to  $2,100,000.  The  amount  of 
$400,000  will  be  raised  by  an  issue  of 
6  per  cent  cumulative  stock,  which  is  to 
be  used  to  replace  bonds  of  the  com- 

pany, officials  state. 

W.  H.  Sawtell  is  now  tool  equip- 
ment engineer  for  the  Mehl  Machine 

Tool  and  Die  Co.,  Roselle,  N.  J. 
Harry  A.  Hopf,  formerly  organiza- 

tion counsel  of  the  Federal  Reserve 
Bank  of  New  York,  has  established  the 
H.  A.  Hopf  Co.,  with  offices  in  the 
Barrett  Bldg.,  40  Rector  St.,  New  York 
City.  Mr.  Hopf  will  practice  manage- 

ment engineering  and  will  be  assisted 
by  Mark  W.  Jones,  formerly  of  the 
Edison  industries;  R.  C.  Poster,  of 
DuPont  de  Nemours  &  Co.;  and  G.  B. 
Duck.  Walter  S.  MacArthur  will  be 
Western  representative  with  offices  in 
the  Webster  Bldg.,  Chicago,  111. 

Robert  M.  Gates  has  resigned  as 
engineer  for  the  Lakewood  Engineering 
Co.,  Cleveland,  Ohio. 

H.  D.  .James,  manager  of  the  central 
engineering  department  of  the  Westing- 
house  Electric  and  Manufacturing  Co., 
East  Pittsburgh,  Pa.,  has  been  elected 
president  of  the  Engineers'  Society  of 
Westei-n  Pennsylvania.  Frederick  Crab- 
tree  was  elected  vice-president. 

R.  M.  Williams  has  been  elected 
president  of  the  Thomas  Cox  Machinery 
Co.,  Little  Rock,  Ark.  Mr.  Williams 
takes  the  place  of  A.  B.  Cox,  who 
resigned  Jan.  1. 

L.  H.  Houghton  has  been  appointed 
superintendent  of  the  machine  tool 
division  of  the  Greenfield  Tap  and  Die 
Corporation,  Greenfield,  Mass. 
Andrew  H.  Green,  Jr.,  vice-presi- 

dent of  the  Solvay  Process  Co.,  Syra- 
cuse, N.  Y.,  has  been  elected  president 

of  the  Charcoal  Iron  Co.  of  America. 
Mr.  Green  fills  the  chair  recently 
vacated  by  Frank  W.  Blair,  who  re- 
signed. 

A.  J.  Hamblen  has  recently  been 
transferred  from  the  Pacific  coast  sales 
division  of  the  Gilbert  &  Barker  Manu- 

facturing Co.,  to  the  general  sales 
department  at  the  home  office  in  Spring- 

field, Mass. 

M.  D.  MORLEY  has  been  appointed 
far  eastern  sales  and  engineering  re- 

presentative of  the  Combustion  Engi- 
neering Corporation  and  is  located  at 

present  in  Manila,  P.  I. 
Sydney  E.  Phillips,  Hartford,  Conn., 

has  recently  been  appointed  temporary 
receiver  of  the  Connecticut  Blower  Co., 
Inc.,   Sheldon   St.,  Hartford. 

L.  C.  Ferguson,  of  the  general  sales 
department  of  the  Gilbert  &  Barker 
Manufacturing  Co.,  Springfield,  Mass., 
has  recently  been  assigned  to  the 
Chicago  office  of  the  company,  to  have 
charge  of  the  sales  promotion  work 
in  that  territory. 

Henry  C.  Stevenson,  ."505  Warner 
Bldg.,  Bridgeport,  Conn.,  has  been  ap- 

pointed receiver  of  the  Garrison  Com- 
pany, Inc.,  manufacturing  engineer, 

with   a   plant   at  Bridgeport,    Conn. 
S.  C.  Hope,  of  the  general  sales 

department  of  the  Gilbert  &  Barker 
Manufacturing  Co.,  Springfield,  Mass., 
has  recently  returned  home  after 

eighteen  months'  stay  in  Europe. 
Donald  F.  Hodgdon  has  been  trans- 

ferred from  the  position  of  instructor 
in  machine  shop  practice  at  the  Motor 
Transport  Training  School  at  Camp 
Holabird,   Baltimore,  Md.,  to  the  posi- 

tion of  assistant  head  of  the  ma- 
chinist department  of  the  War  Veterans 

Bureau,  Vocational  School  No.  1,  Camp 
Sherman,  Chillicothe,  Ohio> 
Burton  C.  Warner,  secretary  of  the 

Baird  Machine  Co.,  Stratford,  Conn., 
machinery  manufacturers,  was  elected 
a  vice-president  and  a  director  of  the 
Stratford  Trust  Company,  at  the  an- 

nual meeting  held  recently. 
E.  S.  CusHMAN,  of  the  general  sales 

department  of  the  Gilbert  &  Barker 
Manufacturing  Co.,  Springfield,  Mass., 
has  recently  been  placed  in  charge  of 
the  independent  oil  .sales  division  of  the 
company.  K.  A.  Martenson,  vdll  be 
assistant  to  Mr.  Cushman. 
H.  L.  Carpenter,  Jr.,  has  been  ap- 

pointed traveling  representative  in 
Western  Pennsylvania  for  the  Ajax 
Metal  Co.,  of  Philadelphia,  Pa.  Mi-. 
Carpenter  was  formerly  in  charge  of 
the  company's  offices  in  Pittsburgh  and in   Philadelphia. 
William  B.  Todd,  vice-president  of 

the  Union  Drawn  Steel  Co.,  Beaver 
Falls,  Pa.,  has  boon  appointed  sales 
manager  of  the  cold-rolled  department 
of  the  Jones  &  Laughlin  Steel  Co.,  of Pittsburgh,  Pa. 

Clifford  Watson,  vice-president  and 
director  of  the  Sheet  Metal  Manufactur- 

ing Co.,  Youngstown,  Ohio,  announces his  resignation  from  those  offices. 
H.  W.  Cross,  formerly  of  the  General 

Electric  Company,  is  now  manager  of 
the  New  England  office  of  the  C.  H. 
Wheeler  Manufacturing  Co.,  at  Boston, Mass. 

Henry  A.  Carpenter,  former  presi- 
dent of  the  New  England  Foundry- 

men's  .Association,  died  suddenly  on Jan.  29  at  his  home  in  Providence,  R.  I. 
He    was    fifty-three    years    old. 

George  W.  Elmes,  treasurer  of  the 
William  T.  Johnson  Co.,  Cincinnati, 
Ohio,  machinery  dealers,  died  in 'New- 

port, Ky.,  on  Jan.  24.  He  was  sixty- five  years  old. 
John  Henry  Lewis,  president  of 

the  Jones  &  Lewis  Bolt  Manufacturing 
Co.,  of  New  York  died  last  week  at 
his  home.  Mr.  Lewis  was  also  presi- 

dent of  the  William  Gaskel  Bolt  Manu- 
facturing Co.,  of  Greenpoint,  Long Island. 

Road  Builders  Exhibit 
Latest  Machinery 

Over  two  million  dollars'  worth  of 
machinery,  materials  and  equipment 
was  exhibited  at  the  twelfth  annual 
congress  and  show  of  the  American 
Road  Builders'  Association.  The  exhibit 
occupied  the  large  Chicago  Coliseum 
and  annexes  for  five  days — Jan.  1(5  to 
20  inclusive.    There  were  177  exhibitors. 

The  convention  sessions  brought  out 

many  technical  papers  which  pi-ovided 
much  discussion  of  the  problems  of  road 
builders.  Legislation  received  a  great 
deal  of  attention,  the  congress  endors- 

ing the  Woodruff  Highway  Bill,  now 
pending  in  Congress,  which  appropriates 
$100,000,000  as  Federal  aid  for  road 
building. 
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Art    "Hwl   C&,    l<    Montcamery    St.,    llrUiK^-pon     t'oiiiu 
"AiDMrlcaB  Madtinist,"  S«ii(<-niU>r  S.  1921 

bt  UilfiMS*<d  fur  liolillnK  u  <1li'  tind 

■Midi  MSMker  whin  itoriblni;  or  "oS-MPtiliiK" 
MtaaMbla  to#aaoconiinudHt<*  p«mch«so(dlffiT>'iii 
h^hta,   aiHl  ioloui   in    th<-  croaabar  permit   ih< 
tool  to  mdapt  ttseir  to  vuryUur  wMibn.  T)it-rf 
ar*  BO  acrew  or  loo«i>  pins  In  th«  to^x.  Tli-  y 
aro  Crae  ta  be  moved  up  or  down  whrii  no 
work  Is  in  the  cbunp.  tind  will  hold  hrmly 
■cainst  th«  prv»ar»  of  (In-  M-n'WK  wli>-n  (he 
Mat  fall  into  any  of  ili>-  iiot<-h>'N  uimiii  ih<r  l>ur>^ 
11m?  clamp  la  made  of  i-aM'tiurdunvd  mild  sUvU 

T»«llilt».    MtHitdurd. 

N.w  KiikUiixI  T<m>1  and  Machine  <'o..  Inc.,  61  Taylor  St..  Sprlnp- 
Hold,    Ala.t.". 

".Vinerlcun    Ma«-hlnl»t,"    .September    8,    1921 

Tlio  tooltills  iiro  s<ii(l  to  >M>  <->it  fi-om 
;iiinpnl.*tl  bars  of  hiK;b>'Kt  (|iuillt>  biKli- 
sptM'd  st.'f'I.  Tbry  art»  forPHil.  hunlfitt  il 
;iii<l  Kroiiiiil  (o  Mtuiidard  shniM's.  with 
siaiMlaril  rlt'araiic«-H.  1  Tutting  tMlu^s 
arc  provldf'il  on  butli  tMidH.  The  liM<- 
Inrlmb'S  diamond  points,  sido  tools. 
»t»nnd-Hosr  tfK>lH,  U.  S.  .Stundanl  thri'ail 
looLs  for  all  pitclK's,  V-thrtuid  toots  iinil 
>-ut-o(t  toolM.  The  sizi«  furnlshi  d  ar. 
A.    i.    A.  I.    ,1.   and  i  Inch. 

Otimdrr.    Paeaautlir.  Tarbiavlrpr. 

Onsrad  itat-hluo  Worlu,  In<-.,  390S  Palmer  St.,  Chicago,  UL 
■•Am.>rtc»n    Mm-hinlKi."   .S.-|>t.>nili«'r    15.    I9S1 

I    T«.  "luldrra,    Sprlnar. 
I        WlUard  Tool  Co.,   Inc..   105   East  Main  St..  Chicago,  IlL 

j  "American    Machinist,"   September   15,    1921 

Tbta  d«vio»  baa  a  hlKh-aix'rd 
liMilor  propelled  by  oomprrmuMl 
air    aad    Intended    eapeolaJly    for 

_    jriadtec    whwila       It    In 
that  the  motor  attuinn  a 

Bead  aa  hiKh  a.x  sn.ooo  r.p.m.. 
the  Bp«^>'d  iM.inK  <-<>ntroll<Hl  by 
m^unM  of  a  \h1\.-  at  Ihf  fnlrnii«-« 
of  thi'  air  to  th.^  liousbiK.  .\\ 
thoukti  thi-  cuMipl.'to  unit  w<>iKli> 
aaiy  SI  lb.,  it  in  wld  to  Im*  eaiNibl. 
OC  ptodaclnK  i  bp.  Th.'  unit  cin 
IM  ImM  In  the  hand  and  oprrat<-<l 
the  aame  aa  a  purtublt<  Krlnd.-r. 
It  la  v^pFClally  lni<-ii<t>-d  for  attacliiiifiit  to  nracliiiK-  iouIn  und 
boMIni;  IIxturi>K  fur  Hp<-c'ial  purpooi-M  can  Ix-  (urul.shud.  The 
(riader  ordinarily  r«^ulreii  10  to  13  ru.ft.  of  fruu  air  p.>r  minute 
al    a    prNtHuro  of    70    to    1"0    lb.    p,r    miuar.-    Inch. 

I 

r«Habl».   KIcctrir. 

Uarnetic   Tool   Co..    S»(>I   Carroll    .\vf..   Chicago,    111. 
"American    MuidibilHi."    SiptuinlMir    IS,    1921 

i    Iti. 
rlKbl. Th<<  t<«>l  ItaM  u  cnpucliy  of 

A  Ktitnd.  fihown  at  th*- 
mak.'M  the  tool  Kerv..  aa  a  nniall 
drill  pr.'m.  The  motor  Ik  s<-rii'K 
wound,  haii  a  large  coniiniilulor. 
and  an  «lunilnum  ventilatlni;  fan 
The  If. -am  ar.-  luirdcnol  an<l 
Kroui«l.  and  all  ar<'  r»movablo. 
The  Kplndb-  shaft  is  <'<|uipp<-d  with 
ball  thrtlst  lH?«rlni;b  und  runs  In 
hronae  beorinic.  \  i-wltch  (rlv<>M 
ooatrol  of  th>-  Im.l  at  thn  handle. 
All  ronnc-tlons  ar>-  mad.'  in  the 
>wlti-h    (mih.    th.-    eov.T    of    which 
la    r    •  !.         Th>!    commutator 
ma  '-t.-d  and  lb**  brUHlith 
rpi'  Illy    by    taking    oH    a 
COV.  .      |.r..,.- 

The  holder  is  made  of  drop- 
forged  st.H'l.  and  is  hardened  to 

a  spriner  temper.  The  "jfoose- neck  la  formed  by  means  of  a 
anw-cut  through  the  body  of  the 
Hbank.  At  the  top  of  the  illustrn- 
lion  is  shown  the  regular  form  of 
ihreadinK  and  formini;  toolholder 
havine  a  rlRht-hand  offset.  The 
loolliit  is  carried  In  a  square 
lii-uarht-d  hole,  and  a  non-bindlne 
■■lainpInK  device  operated  from 
lb.'  .side  is  employed  to  hold  it 
ill  place.  At  the  bottom  of  the 
illuHtrutlon  Is  the  cut(lnK-o(f  tool- 
bolder  of  the  right-hand  offset  type.  The  outtlng-oft  tool  is 
also  made  in  a  right-hand  straight  style.  The  device  la  ina<l<' in    uiites. 

U<irlng    Ilrad,    Adjnitable, 
Jilckert-Shafer   Co.,    Krle,    Pa. 
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HiMk,  TmI.   TMlmakct'a. 
Art  TMI  Co..   1<  Montgora.-ry  Ht.,   tiridKnport,  Conn. 

"AmiTlcsin    M««'hlnlat."    H.-ptemlxT    I.I.    1921 

This  miuarliig  and  Icalini;  bl'Kdc  is  for  u<-> 
In  layinic  out  and  irMting  work  upon  th.- 
ktodi  piato.  It  Is  hardened  and  ground 
■•■ara  and  trne  m  all  planea,  and  th»  V- 
gniave  la  aocuralely  locatiid  with  rr-'^]:-  <  t 
to  thi-  »ldM<.     It  U  clalm'.'d  to  b«-  fr«.-.?  i 
-mtr   to   "OOol    liK'h.      A    yoke    Is    funi   
to  hold  rouiMl  work  In  the  "V,"  the  >ok. 
bHnc  held  III  sloiK  that  are  milled  In  lb' 
■MM  fitrt:  !is  tlM!  "V,"  so  that  thu  bliM-l; 
ml  reat  auoarely  opoa  any  on«  of  tie 
Mkar  ■»«  ahlea.  Taived  boles  arc  locat.-<l 
M  eonvmiWit  place*  on  each  of  the  surfaces 
to   fnca.late   clamping. 

The  di'Vk^o  Is  pixivided  with  two 
hollow-hi'iid  selHcrews  for  holdfiiK 
the  cutting;  tool  in  tlie  shank,  and 
can  bo  furnished  with  the  size 
and  style  of  taper  shank  required. 
.V  micrometer  dial  is  used  to  vary 
ibe  ecceiilrlclty  of  the  toolholdInK 
shank.  The  dial  can  be  set  to 
Zero  for  any  aetiliiK  of  the  tool. 
.\  clump  Imtli  loeks  tho  tool- 
holder  In  the  required  position 
and  draws  It  ugain.st  the  body.  The  head  Is  made  in  three  sizes 
The  adJiiHtment  of  the  tool  each  side  of  center  is  }  in.  for  the 
Xo.   1   size,   i  in.  for  the  No.  2,  and  1  In.   for  tho  No.   3. 

Iloring,  DrllUng  and  Milling  .Machine.  P.  «  H. 

Pawling   &   Tlarnlscbfennr   ('n.,    38th    and    National    Aves., waukee.    Wis. 

".\merlciin    MaebiiilHt."   September   22,    1921. 

The  nsichlne  is  nisule  In  K.;veral 
sizes,  the  one  illustrated  being  the 
.Mo.  4-K,  the  smallest  of  the  scries. 
It  Is  intende<I  to  drive  high-speed 
tools  to  the  limit  of  their  capae- 
it.v.  The  principal  features  to 
which  the  maker  culls  attention 
ire  tho  narrow  KUldInK  HUrfuces, 
the  ffH!d  screws  operating  in  ten- 

sion, the  pnivisloii  f«>r  taking?  up 
\\ear  on  till  slldln^r  parts,  and  the 
eiiiirullzMl  control.  There  are 
elKlit  Inring  and  drilling  foods 
for  the  spindle,  operating  In 
either  direction,  and  eli^ht  mllllne: 
feuds  to  the  column   and   saddle. 

.MII- 

constant  speed  of   tin   ft.   per  iiilii. 
The   rapid   power  traverse  has 

nil),  pcfff  on  3  r  5-in.  carda  and  file  aa  desired 
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All   Investigiitlou  of  the   KttHBlle   of   Met»l». 
By   H     )■■     Mooro   and   J.    B.    Kommers, 
researob       piofis«ois      of      (tiiBiiu-erintt 
malerialH,   UniversHr  of  Illinois.     BuUi^- 
tin  No.  124  of  Kngin.MMlne  I'.xperiment 
Station.     Univf-rsity     of     Illinois.       In- 

vestigation   conducted     in    co-operation 
with    tlie    National    Ilcsearch    Council, 
the    Engineering    Foundation    and    the 
General     IClectric    Co.       Paper    coyer.'?. 
185    pages.    6x9    in.,    4C    illustrations 
and    charts,    12    tahle.s.      Published    by 
the   Univir.sity   of  Illinois,    Urhana,    111. 
Price   95    cents. 

The    voluiiit?   tells   of   the   conditions,    the 
procedure  and   the  results  obtained  in  tests 
on   the  failure  of  ferrous  metals  under  re- 

peated   stress.      It   contains  much   informa- tion in  the  form  of  micrographs  and  curves. 

It  was   observed  that  there  was  a  well-de- fined  critical    stress   at   which   the   relation 
between  unit  stress  and   the  number  of  re- 

versals necessary  to  cause  failure  changed 
markedly.     No  simple  relation  between  the 
endurance   limit   and    the    elastic   limit   was 
found,  no  matter  in  what  manner  the  latter 
was      determined.        The      ultimate      tensile 
strength    and     Brinell    hardness    furnislied 
better  indices  of  the  endurance  limit.     The 
"rise  of  tcniiieratiire"  method  also  may  be 
used    for   this    purpose.      The    volume   gives 
the  relative  merits  of  other  methods  of  de- termining the  endurance  limit,  and  explains 
the   phenonema   observed    in   each    case.      It 
gives    recommendations    for   further   experi- ments      The   r<i)ort  is  valuable   because   of 
the   first-liiind    data    that    it    contains,    and 
because  it  contributes  .some  real  thought  M 
the   subject  of  the  failure  of  metals  under 
repeated  stress. 

Htructnre  »inl  Belateil  Properties  of  Metals. 
Ciroulnr  No.  113  of  the  Bureau  of 
Standards ;  can  be  obtained  from  Su- 

perintendent of  Documents,  Govern- 
ment Printing  Olfice,  Washington,  D.  C. 

Price  twenty-five  cents. 
This  circular  which  replaces  one  of  earlier 

date  (No.  42,  Metallographi<:  Testing),  Is 
a  comprehensive  discussion  of  that  phase 
of  metallogiiiphy  indicated  by  the  -above title.  The  numerous  examples  which  have 
been  used  throughout  the  test  have  been 
taken  from  the  results  of  metallographic 
examination  made  by  the  bureau,  of  speci- 

mens submitted  tor  examination,  as  well 
as  those  usi^<l  for  research.  The  various 
methods  for  revealing  the  micro-structure 
as  well  as  the  meaning  of  the  features  re- 

vealed are  discussed,  and  a  list  of  re-agents 
for  revealing  the  niicrostructure  included. 
By  means  of  numerous  "live"  examples  the conditions  which  -.iffect  the  structure  of 
metals  are  discussed,  also  the  effect  of 
structural  features  upon  mechanii^al  and 
chemical  properties  of  metals.  A  rather 
comprehensive  discussion  of  the  applica- 

tions of  the  microscopy  of  metals  is  given. 

rrlction  and  tarr.viiig  C'lipiieit.v  »f  Ball  and 
Roller     BearijiBK.       'reclinologie     Paper 
No.    201,  Bureau  of  Stamlards  ;  can  he 
obtained    from    SuperintiMiilenl    of    Doc- 

uments,    Government     Printing     Offlce, 
Washington,  D.  C,  price  ten  cents. 

The  experiments  .about  wliieh  this  paper 
Im  written   were  undertaken   by   the   Bureau 
of    Standards,    at     the    suggestio?^    of    the 
Navy   Deirartment,   to   determine   the  maxi- mum   safe    load,    and     the    static    friction 
under  load,  of  ball  and  flexible  roller  bear- 

ings      Tests   were   made    on   balls   of    1.00, 
1.25  and  1.50  in.  diameter  In  grooved  races 
md  on  rollers  1.25  in.  in  diameter  and  5.25 
n.  long  in  flat  and  cyTindrical  races.     The 
ratio  of  friction  to   load  is   practically   ron- 
titant  and  equal  to  O.OOOr.5  for  all  three  sizes 
<if  balls  up  to  a  ■critical"  load  which  varies 'vith     the     diameter     of     ball.      A     similar 
"critical"  load,  2.'i.0fl0  lb.,  was  found  tor  the IXjUer   bearings    with   a   ratio   of    friction   to 
load  equal  to  0.00075.        ,^     „^    ,,„  .^. 

The  paper  was  iirein>rad  by  H.  L.  Wintte- 
inore  and  S.  N.  Petrenko,  mechanical  en- 

gineers of  the  bureau. 
Krttik    de»     ZfltHtuilieiiverfalirens.       By     I. 

M     Witte.     Seventy    fi    x    81-in.    pages. 
Published   by   Julius    Springer,    Berlin. 

This  is  a  short  study  of  the  progress  and 
present    status    of    time    and    motion    sludy 
work  in  America  and  Germany.   One  chapter 
is  devoted  to  the  Taylor  time  studies,  one  to 
time  studv  in  .Xmeinca  and  one  to  time  study 
in  Germany.     Of  the  other  two  one  is  intro- 

ductory   and     the    other    describes    modern 

motion'  study  pr.actice  as  developed  by  F.  B. and  I>.    M.  Oilbreth.  .         ,,   ̂  
A  chronological  bibliography  is  added  as 

an    appendix. 

The  Bnrran  of  Foreign  and  Domestio 
Coniineree.  Oepartment  of  Commerce, 
WaxliltiKton,  l>.  ('.,  hiiN  InquirleH  for  the 
HKeneies  of  iiiaehiiiery  nnd  niai'lilne  tools. 
An.v  liirornialioii  ilesirrd  reuardlnK  these 
oiiporliiiiitieH  eiiii  lie  <4**eured  from  the  above 
aililreHN  \ty  rcferriiiic  to  the  number  follow- 
IlilC    eaell    item. 

.V  coranieriial  aKeiuy  firm  in  Spain  de- 
sires to  purchase  and  secure  an  agency  for 

the  sale  of  nil  kinds  of  tools,  machine 
tools,  steel  and  iron  tubes  for  steam,  gas, 
and  water.  Quotations  should  be  given 
c.i.f.  Spanish  port.  l*a>'nient  to  be  made on  arrival  of  goods.  (Correspondence  should 
be  in  French  or  Spanisli.  Reference  No. 660. 

A  commission  agent  in  Palestine  desires 
to  purchase  and  secure  the  representation 
of  firms  for  the  sale  of  general  hardware, 
safes,  galvanized-iron  pipes,  water  pumps, 
motor  -vehicle  accessories.  Quotations 
should  be  given  c.i.f.  Jaffa.  Reference  No. 
664. 

A  firm  engaged  in  the  gtineral  commission 
business  in  .\rgentina  desires  to  secure  the 
representation  on  commission  from  manu- 

facturers of  iron  and  steel,  construction 
materials,  plain  and  barbed  wire.  Refer- 

ence No.  677. 
An  agencv  is  desli-ed  by  a  commission 

merchant  in  .Spain  for  the  sale  of  electri- 
cal supplies,  railway  supplies,  such  as  rails, 

ties,  plates,  bolts,  nuts,  switches,  and 
frogs ;  machinery  ;  electric  motftrs ;  small 
pumps,    etc.      Reference    No.    704. 

The  purchase  and  agency  are  desired 
from  manufacturers  by  a  mercliant  in  India 
for  the  sale  of  cycles,  motorcycles  and 
motor  cars.  Quotations  should  bo  given 
c.i.f.  Madras.  Payment  to  be  made  against 
documents.       Refi-renco    No.    681. 
A  trading  immpany  in  Kngland  desires 

to  purchase  engineering  spares,  lubricators 
in  cast  iron.  malleabU-  iron,  l")lued  steel, 
and  brass ;  light  feed  and  telltale  lubrica- 

tors ;  lubricating  oils,  fuel  oils.  Diesel  oil, 
and  gas  oil.  Quotations  should  be  given 
c.i.f.  Engli.sh  port.  Terms:  ("ash  against 
documents  on  inspectif  ii  »)f  goods.  Refer- 

ence  No.    702. 
A  commercial  agency  Arm  in  Sweden 

wishes  to  seciure  the  representation  of 
firms  for  the  sale  of  automobiles.  Quota- 

tions should  be  given  c.i.f.  Stockholm  or 
Goteborg.      Reference  No.    687. 

Catalogs,  prices,  and  full  information  re- 
garding sawmill  machinery  are  requested 

By  a  business  man  in  Nigeria,  Africa.  He 
is  particularly  interested  in  the  piirchasi-  of a  device  for  sawing  trees  into  boards, 
scantlings,  etc.  Quotations,  if  possible, 
should  be  given  c.i.f.  Lagos,  Africa,  or 
f.a.s.  New  York.     Reference  No.   688. 

Arc  WeWlnir:  Westinghouse  Electric  and 
Manufacturing  Co.,  East  Pittsburgh.  I'a. A  small  leaflet.  No.  1S25,  published  by  this 
company,  covering  the  use  of  arc  welding 
for  repair  and  reclam-ation.  It  also  tells 
how  costs  can  be  reduced  by  the  use  of  arc welding. 

Industrial  Salvation:  By  Clinton  B. 
Woods,  industrial  engineer,  1421  Chestnut 
St„  Philadelphia,  Pa.  A  constructive  anal- 

ysis of  the  present  industrial  situation  with 
many  pointed  suggestions  for  remedies.  Mr. 
Woods  attributes  the  chaotic  state  of  affairs 
In  many  businesses  to  a  lack  of  proper 
accounting  methods,  which  leaves  the  manu- facturers in  darkness  as  to  his  costs  at  a 
time  when  he  needs  this  mforinatlon  most. 
Mr.  Wood  is  a  noted  authority  on  indus- 

trial   enginei^ring   ((uestifms. 
Handbook  for  l)riUers:  Pamphlet  dis- 

tributed bv  tlie  Cleveland  Twist  Drill  Co.. 
Cleveland,  Ohio.  It  Is  intended  for  stu- 

dents in  drilling  problems,  and  Is  an  In- 
troduction to  the  theory  underlying  the  use 

of  the  twist  drill. 
Tndnstrial  Keliabllltatlon:  Federal  Board 

for  Vocational  Education,  Washington,  D. 
C.  Bulletin  No.  70  of  Series  3,  on  services 
of  advisement  and  co-operation  in  civilian 
rehabilitation  of  persons  disabled  in  in- 

dustry or  otherwise.  It  deals  speeiflcally 
with  some  of  tlie  concrete  problems  of 
industrial  rehabilitation.  The  material  was 
gathered  l>v  F.  G.  Elton  and  J.  A.  Kratz. 
of  the  board,  and  Dr.  Frank  Harrison,  of 
the  r.   S.   Public  Health  Service, 

Hunter  Saws  and  TooIn.  Hunter  Saw  and 
Machine  Co.,  Pittsburgh,  Pa.  Catalog  K 
illustrating  and  describing  a  comprehensive 
line  of  solid  and  Inserted  tooth  metal 
cutting  circular  saw  blades,  inserted  tooth 
setting  device,  .serrating  device,  slate  saws, 
pipe  cutters,  circular  knives,  rotary  shear 
blades,  saw  sharpening  machines,  rivet  sets, 
chi.sel  blanks  and  a  few  specialties.  The 
booklet  is  beautifully  made  up  with  Illus- trations and   a  substantial  cover. 

Inserted  Tooth  Cutters.  IngersoU  Mill- 
ing Machine  Co.,  Rockford,  111.  A  four-page 

circular  devoted  to  a  description  of  five 
types  of  IngersoU  cutters. 

National  Keyseatlnir  Millers.  National 
Machine  Tool  Co.,  Cincinnati,  Ohio.  A 
twenty-page  catalog  illustrating  and  de- 

scribing a  line  of  keyseating  millers  for 
use  in  a  drilling  machine  for  milling  in- 

ternal key  seat.s.  The  catalog  covers  twenty 
different  diameters  of  millers. 

Ollxear  Control  Pumps.  The  Ollgear  Co., 
SO  Twenty-seventh  .St.,  Milwaukee,  Wis. 
Bulletin  No.  6.  describing  the  latest  model 
oil  gear  control  pump  manufactured  by  this 
company ;  illustrations  showing  the  con- struction of  individual  parts  are  provided, 
na  well  as  detailed  specifications. 

Wagrner  Polyphase  Motor.  Wagner  Elec- 
tric Manufacturing  (Jo.,  St.  Louis,  Mo.  Cir- 

cular describing  the  new  Wagner  Pow-R- 
full  motor. 

Nlafcara  Presses.  Niagara  Machine  and 
Tool  Works,  Buffalo,  N.  Y.  A  voluminous 
catalog,  No.  54,  bound  in  imitation  leather, 
containing  about  300  pages  of  descriptions 
of  the  various  squaring  and  rotary  shears, 
rolls,  punches,  tinsmiths'  tools  and  machines, power  presses,  etc.  Complete  and  detailed 
Information  on  each  machine  is  given  and 
the  pages  are  well  illustrated  with  pictures 
of  the  complete  machines  and  individual 

parts. 

Watrner  White  Hitht  Converters,  Wagner 
Electric  Manufacturing  Co.,  St.  Louis.  Mo. 
A  series  of  small  circulars  describing  the 
Wagner  white  light  converter.  Type  S.  C. 
The  covers  of  each  circular  picture  some 
famous  movie  star,  a  novel  way  of  at- 

tracting attention  to  the  material  Inside. 
Universal  Grinder.  Arva  Stroud,  327 

Broadway,  New  York  City.  Circular  de- 
scribing in  truly  Gallic  fashion,  a  line  of 

grinders  manufactured  by  Rene  Volet,  In 
France.     Nine  operations  are  illustrated. 

Drill  and  Tap  Grinders.  Bickford-Swit- 
ter  Co.,  Greenfield,  Mass.  Catalogs  describ- 

ing, with  Illustrations,  some  new  principles 
of  design  in  drill  grinding  machines.  Speci- 

fications for  each  machine  are  furnished. 
Sebastian  I-athes.  Sebastian  Lathe  Co., 

Cincinnati,  Ohio.  Catalog  No.  26,  describ- 
ing by  word  and  picture  a  comiprehenslve 

line  of  cone  head,  geared  head  and  quick- 
change  lathes. 
Blackmer  Pumps.  Blackmer  Rotary 

Pump  Co.,  Petoskey,  Mich.  A  circular 
briefly  Illustrating  a  few  Blackmer  pump- 

ing unit.s. "Cewe"  Cutting  Machine.  General  Weld- 
ing and  Equipment  Co.,  74  Brookline  Ave., 

Boston.  Mass.  Catalog  describing  the 
"Gewe"  automatic  cutting  machine,  patents 
for  which  are  now  pending. 
Franke  Flexible  ConpIinK*.  Smith  ft 

Scrrell  Co.,  New-ark.  N.  J.  Bulletin  No.  32 
describing  a  line  of  flexible  couplings  for 
direct-connected  machines.  The  couplings 
are  made  by  the  Fr;mke  Co.,  New  Bruns- wick. N.  J. 

Forthcoming  Meetings 

American  Boiler  Manafiu-turers'  AsBoela- tion:  Winter  meeting,  Feb.  13,  Fort  Pitt 
Hotel,  Pittsburgh,  Pa.  H.  N.  Covell  sec- retary,   191    Dlkeman    St..   Brooklyn.    N.    Y. 
American  Instltnte  of  RIeetrical  Knti- 

neers:  Mid-winter  meeting  Feb.  15,  16  and 
17  Engineering  Societies  Building.  New 
York    City,    F.    L.    Hutchinson,    secretary. 

American  Institute  of  MinlnK  and  Metal- 
liirKiriil  Knicineers:  .\unual  meeting  Feb. 
"0  to  24.  Engini'eriiiK  Societies  Building, 
New    York   City.      R.    Staughton,    secretary. 

.\iueriRan  Haoiet.v  for  Hteel  Treating: 
S.-ctional  meeting.  New  York  City,  Mar.  3, 
Hotel  Mc.41pin.  34th  St.  &  Broadway.  W.  H. 
Eiseman,  secret,Try.  4600  Prcspect  Ave., 
Cleveland.    Ohio. 
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AlUioagh  the  Pittsburgh  mill  prico  of  $1.50  on  struc- 
tar»l  »tee\  continues  to  prvvail.  it  i.<t  applicable  to  increa.s- 
incly  smaller  tonnaKes.  Quotations  a-s  low  as  $1.40  per  100 
lb.  on  soft  steel  bars  and  tank  plates  have  been  effecte<l  on 
sufficiently  lanre  orders.  Mill  shipment-^,  New  York,  on  bars, 
shapes  and  plates  are  quoUnl  at  $I.83(^$1.88  por  100  lb. 

Electrolytic  copper  in  New  York  warehouses  is  quoted 
at  Mic.  as  airainst  14Sc.;  tin  at  32ic.  advanced  from  32c. 

and  rinc  at  h\e.  as  compared  with  last  we  \'s  quotation  of 
Sic.  per  lb.  Lead  demand  steady  but  prices  remain  un- 

changed. Zinc  sheets  (casks)  in  fair  sized  lots  are  quoted 
at  9.1&C.  as  a^inst  10.66c.  per  lb.  in  Cleveland  warehouses. 

Dealers'  purchasing  prices  on  old  metals  have  dropped  U". 
per  lb.  on  all  classes  of  non-ferrous  materials  and  discounts 
•n  leather  beltine  have  declined  about  5  points  in  the  New 
York  market. 

Linaeed  oil  is  quoted  in  New  York  at  79c.  as  ai;ainst  77c. 
and  in  Chicago  at  84c.  as  compared  with  80c.  per  iral.  one 
w«Bk  tLgO. 

IRON  AND  STEEL 

PIG  IRON  —  Per  gross   ton  —  Quotations   compile  '    by   Th  , Macthew  Addy  Co.: 

CINCINNATI 

No.  2  Southern   ,     $22.50 
Northern  Batic   ,       22  02 
Southern  Ohio  No.  2       2 '.52 

NFWVORK-TidewaterDeliv  ry 
Southern  No.  2  (Silicon  2.25  to  2.75)       28.50 

KIRMINGHAM 

No.  2  Foundry        18.00 

PHILADELPHIA 

Lastern  Pa.,  No.  2x.  2.2$-2.75  sil   
VirEinia  No.  2 . .  .    
Baiic             
(Irey  Force      

CHICAGO 

No.  2  Foundry  Imal 
No.  2  Foundry,  Suuilirrn,  til  2.25^2.7$   

PIITSBLRGH,  incluJinK  freight  charge  from  Valley 
No,  2  Foundry         22. 46 

Basic    '.     20!'^(. 

T) 

'(. 

28 

74 

20 

75 

22 Hi 

21 

70 

24 

u, 

      *i.  ^\j 

SHEETS — Quoiariuiio  jic  in cenu  pt  r  ixmnj  in  t  prions  lities 
from  warehoiite; alto  the  bate  <|uotaiiont  fruni  mill: 

Pilt»l>(irich, 
l.aruc 

Blue  Annealed Mill  1  ott New  York Cleveland 
Chicai[0 

No.  10   

2.1'^ 

3  2H 3   10 3   38 No.  12   2.30 i  33 
3   15 

3.4.i 3  48 .No.  14   2. 35 3.38 3  20 
No.  16   2  55 3.48 3  30 3  58 

Black 
No».  17  and  21. 2  85 3.80 3.55 

3  95 No*.  22  and  24. 2  90 3.85 3.60 4  00 
Not.  25  and  2i.. 2  95 3.90 3.65 4  05 

No.  28   3  00 
4.00 

3.75 
4.15 

Gslvanized 
Not.  10  and  11. 3  00 

4  00 
3.75 

4  15 

Nos.  i:  and  14. 3  10 4  10 
3.85 

4  25 

No*.  17  and  21. 3  40 4  40 4  15 4  55 
Ko«.  22  and  24. 3  55 4  >S 4  30 4  70 
N«.Z6   3.70 4  70 

4.55 4.85 

fU.U   400 5  go 4.75 5  IS 

WROUGHT  PIPE— The  foIlowinR  discounts  are  to  jobbers  fur 
carload  lots  on  the  latest  PittshiitKh  basing  card: 

Inches 
1  to  3.  . . 

Steel Black 
71 

2    64 

2Jto(i    68 

7  ro  8    6'; 9  to  12    64 

BUTT  WFI.D 
Galv.  Inches 

58J  .'to  1.5.. LAP  WILD 

51{  2   

55J  2.5  to  4.. 
51}  4lto(.. .504  7  to  12.. 

Iron 

Black ..     44i 

BUTT  WELD,  EXTRA  STRONC. 

      39* 

      42| 
      42| 

      40i 

'LAIN  ENDS 

(^alv. 

29} 

25} 

29.', 

29} 
274 

to  14       444        304 ltol4       69  57i 
2  to  3       7ti  58J 

LAP  WELD,  EXTRA  STRONG,  PLAIN  ENDS 

2Jto4: 

62 

66 

to  6       65 
7  to  8       61 
9  to  12       55 

Malleable  fittings. 

504 

41} 

2       404  27* 
24  to  4       434  314 
44  to  6       42}  304 
7  to  8        354  234 
9  to  12        304  184 

Classes  B  and  C,  Banded,  from  New  York 
stock  sell  at  net  list.    Cast  iron,  standard  sizes,  20-5%  off. 

WROUGHT  PIPE— Warel.onse  discounts  as  follows: 
New  York      Cleveland  Chicago 

•        Black  Galv.  Black  Galv.  Black    Galv. 
1  to  3  in.  steel  butt  welded.  6(.%   53%   60*%   47J7o   624 

24_to6in.  steel  lap  welded.  <.1%^  47%    584%    4+4%   S9J* 
"    '"'  d  C.  Banded,  from  N 

Cast  iron,  standard  sizes,  32-5%  off". 

,'0  t'7o   -""OS'  c  »-»5yo  5*^4 
Malleable  fittinus.    Classes  B  and  C.  Banded,  from  New  York 

{f!l 

stock  sell  at  list  less  10% 

MISCEI.LANEOUS- 100-lb.  lots: ■Warehouse  prices  in  cents  per  pound  in 

Open  hearth  spring  steel  (base) 
Spring  steel  (light)  (base)   
Coppered  Bessemer  rods(basc). 
Hoop  steel   
Cold  rolled  strip  steel   
Floor  plates   
Cold  finished  shafting  or  screw. 
Cold  finished  flats,  squares..  .  . 
Structural  shapes  (hase)   
Soft  steel  bars  (basc^   
Soft  steel  bar  shapes  (base).  .  . 
Soft  steel  hands  (base)   
lank  plates  (base)   
Bar  iron  (2.0<)C  2.10  at  mill) .  . 
Drill  rod  (from  list)   
Klectric  welding  wire: 

New  York 
4..W 6.00 
7.00 

3.38 6.25 

4.60 

3.45 

3.95 
2.63 
2  53 

2  5.? 
3  13 2  63 

2.68 
5S^tii0% 

CIcvclan 6  00 

6  00 
8.00 

2.96 8.25 
4.56 

3.25 
3. 75 2.46 

2.36 

2.36 

2^46 3.52 

d  Chicago 

4.. 50 6.00 

6.03 

3.13 6.50 

3.40 

3.40 
3.90 
2.63 

2.53 

2.53 
3.13 

2.63 2.78 

50% 

i"   

/s.  to  J  . 

8.50. 7.15. 

6.75. 
.12^43 

.  11(«'12 .  10(»11 

METALS 

Current  Prices  in  Cents  I'cr  Pound 
Copper,  electrolytic  (up  to  carlots).  New  York   
Tin.  5-ton  lots,  New  York   
I.ead  (up  to  carlots),  St.  I.ouis,  4.60;  New  York   
Zinc  (up  to  carlots),  St.  Louis,  4.90;      New  York   

Aluminum,  98  to  99%  ingots.  1-15  ̂•=^'  "
^"'^  C'leveland 

ton  lots.....      19.20  20.00 

.'\ntimuny  (Chinese),  ton  spot       5.50  6.. 50 Copper  sheets,  base      21.25  22.00 
Copper  wire  (carlots)   15(1' IS. 25  17. (X) 
Copper  rods  (ton  lots)      19.75  24.00 
C:opptr  tubing  (lOO-lb.  lots)     21.25  24.00 
Brass  sheets  (KHJ-lb.  lots)      16.75  17.00 
Brass  tubing  (lOO-lb.  lots)      18.50  19.50 
Brass  rods  (1,000-lb.  lots)      14.75  16.00 
Zinc  sheets  (casks),  (8%  dis.  carlots)..    10.50  9.  IS 
Nickel  (ingot  and  shot),  Bayonne,  N.  J.  41  00    
Nickel  (electrolytic),  Bayonne,  N.  J.  .   44  00    
Solder  (J  and  1),  (case  lots)      19.00  23.50 
Babbitt  metal  (beet  grade)      31.00  41.00 
Babbitt  metal  (commercial)      16.00  13.50 

14.25 
32.50 
5.00 

5. 25 Chicago 

18.00 

6.75 23.00 16.25 

19  50 
23.00 

18.  7S 20.50 

IS.  75 

15.75 

•  •  •  •  • 
19.25 
36.00 

9  00 
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Shop  Materials  and  Supplies   \ 
SPECIAL  NICKEL  AND  ALLOYS— Price  in  cents  per  lb. 

Malleable  nickel  ingots    45 
Malleable  nickel  sheet  bars    47 

Hot  rolled  rods,  Grades  "A"  and  "C"  (base)    60 
Cold  drawn  rods,  Grades  "A"  and  "C"  (base)    72 
Copper  nickel  ingots    v 

Hot  rolled  copper'nickel  rods  (base)    45 
Manganese  nickel  hot  rolled  (base)  rods  "D" — low  manganese  64 

Manganese  nickel  hot  rolled  (base)  rods  "D" — high  n.anganese  67 

Base  price  of  moncl  mclal  in  cents  per  lb.,  f.o.b.  Bayonnc,  N.J.: 
Shot      35.00     Hot  rolled  machined  rods  (base)..  .      53.00 

Blocks      35.00     Hot  rolled  rods  (base)        42.00 

Ingots      38.00     Cold  drawn  rods  (base)        56.00 
Sheet  bars...   40.00     Hot  rolled  sheets  (base)       55.00 

OLD  METALS — Dealers'  purchasing  prices  in  cents  per  pound: 
New  York  Cleveland  Chicago 

Copper,  heavy,  and  crucible      11.00         11.00         11.00 
Copper,  heavy,  and  wire      10.75 
Copper,  light,  and  bottoms        8.75 
Lead,  heavy       3 .  75 
Lead,  tea        2.75 

Brass,  heavy        5 .  75 
Brass,  light       4.25 
No.  1  yellow  brass  turni;  gs        5.  50 
Zinc       2 .  75 

10.50 10.00 
9.00 

8.75 
3.50 

3.50 

2.75 3.00 
6.00 6.50 
4.25 

5.00 
5.00 5.75 

2  110 2  75 

TIN  PLATES— American  CharTo.l  PK-.tcs— Bright— Cent 

New       Cleve- 
York         land 

"AAA"'  Charcoal  Melyn  Grade: 
IC,  20x28,    112  sheets       20.00       18.25 

.50      21.00 IX,  20x28,    112  sheets    22 

"A"  Charcoal  Allaways  Grade: 
IC,  20x28,    112  sheets    17.00 
IX,  20x28,    112  sheets    20.00 

Coke  Plates,|Bright 
Prime,  20x28  in. : 

100-lb.,        112  sheets       12.50 
IC,  112  sheets        12.80 

Tcrne    Plate 

Small  lots,  8-lb.  Coating: 
100-Ib.,    14x20         7.00 
IC,  14x20         7.25 

16.00 

18.75 

12.00 
12.30 

5.60 

5.85 

s  per  lb 
Chicago 

18.50 
20.90 

17.00 
19.60 

14.50 
14.80 

7.25 
7.40 

MISCELLANEOUS 

New  York 

Cotton  waste,  white,  per  lb.  .  .  .    J50.07^,^J>0. 1 

Cotton  waste,  mixed,  pcrlb..  .  .         0."5fo.09 Wiping  cloths  per  M.,  131x131   
Wiping  cloths  per  M.,  13^x201   
Sal  soda,  100  lbs   
Roll  sulphur,  2-bbl.  lots  per  100 

lb.....   
I.inseed  oil,  per  gal.,  5  bbl.  lots. .  . 
White  lead,  dry  or  in  oil      1001b.  kegs. 
Red  lead,  dry      1001b.  kegs. 
Red  lead,  in  oil      100 lb.  kegs. 
Fire  clay,  per  75  lb.  bag   
Coke,  prompt  furnace,  Connellsville..  .per  net 
Coke,  prompt  foundry,  Connellsville. ,  per  net 

2.10 

2.55 

.79 

Cleve- 

land 

go.  12 .09 50.00 
55.00 
2.50 

Chicago 

?0.13 
.11 

55.00 
65.00 
2.65 

3.25  3.50 
.80  .84 

NewYork,  12  25 
New  York,  12.25 
New  York,  13.  75 
.80  1.00 

ton   $2.75®?3.00 
toa     3,75®  4.25 

SHOP  SUPPUES 
Current  Discounts  from  Standard  Lists 

..JW.OOoff 

33.90  net 

75-10%        80% 

New        Qeve- York  land    Chicago 
Machine  Bolts; 

.All  sizes  up  to  1x30  in      60-5%  60-10%  60-10-10% 
U  and  l»x3in.  uptol2in       50%   60-10^10%   60-10% 
With  cold  punched  sq.  nuts.  . .          S0';{           
With  hot  pressed  hex.  nuts  up  to  1x30 

in.  (plus  std.  extra  of  10%)        55% 
Button  head  bolts,  with  hex.  nuts        35% 

Hex.  head  and  hex.  nut  bolts         40%              65-5% 
Lag  screws,  coach  screws         65%                60% 

Carriage  bolts,  up  lo  1  in.  .\  30in...   50-10%       60-10%    SO-5% 
Bolt  ends,  with  hot  pressed  nuts        60%                 55% 
Tap  bolts,  hex.  heads        25%          

Semi-finished  nuts  »  and  larger        75% 

Case-hardened  nuts           65% 
Washers.cast  iron,  Jin.,  per  1001b.  (net)      i 
Wa.shers,cast  iron,  |in.per  100  lb.  (net) 

Washers,  round  plate,  per  1001b.  Off  list 

Nuts,  hot  pressed,  sq.,  per  100  lb.  Offlist 
Nuts,  hot  pressed,  hex.,  per  l(X)lb.  Offlist 

Nuts,  cold  punched,  sq., per  100 Ib.Offlist 
Nuts, cold  punched, hex.,perl001b.Off  list 
Rivets: 

Rivets,  i^in.  dia.  and  smaller         60-5%  60-10-10% 
Rivets,  tinned         60-5%  60-10-10%  4^c.  net 
Button  heads  i-in-.  g-in-»  1x2  in.  to  5 

in.,  per  100  lb   (net)      »3.S0  J3.2S 
Cone  heads,  ditto   (net)        3.60     3.35 

Ij   to    l|-in.    long,    all    diameters, 
fi-YT"/?^  per  100  lb         0.25       

§  in.  diameter   EXTRA       0.15        
I  in.  diameter   EXTRA       0.50       
1  in.  long,  and  shorter    EXTRA      0.50       
Longer  than  5  in    EXTRA 
Less  than  200  lb    EXTRA 
Countersunk  heads    EXTRA 

Copper  rivets   
Copper  burs   

4.50 
»3.50 

J[3  50 

3.75 
3.50 

3  50 4.00 3.50  net 
3.00 

3.50 

4  00 
3.00 

3.50 
4.00 

3.00 
3.50 

4.00 
3.(10 

3.50 

4.00 

0.25 
0.50 

65-5% 

$1  43 3.53 

0  15 
0.15 

0.5(t 
0.50 

0.25 0.50 
0.35       ?4.03base 

60-5%        50%     50-10% 
40%  50%         

Lard  cutting  oil  (50  gal.  bbl.)  per  gal. 
Machine  oil,  lubricating,  (50  gal.  bbl.) 

per  gal   

Belting — Present  discounts  from  list  in 
fair  quantities  (J  doz.  rolls) 

Leather: 
Light  grade   

Medium  grade   

Heavy  grade   
Rubber  and  duck: 

First  grade   

Second  grade   

.Abrasive  materials — Insbcets9xllin.: 

No.  1  grade,  per  ream  of  480  sheets, 
Flint  paper   

Emery  paper       ,   
Emery  cloth  .      
Flint  cloth,  regular  weight,  width  i\ 

in.,  No.  1  grade,  per  50  yd.  roll, 

Emery  discs,  6  in.  dia.,  No.  1  grad 

per  100. Paper   
Qoth   

80.90 

0.45 30.85        go  90 

0.3S  0.40 

50%    50-5%  60-10% 

40-5%  40-10-2J%    50% 

35%        40%      40-5% 

50-10%    50-10%       
r.n-10%     60-5%  60-5% 

35.84      33.85      36.48 

8.80       11.00        8.80 
27.84       32.75       29.48 

4.50 

1.32 
3.02 

4.95 

1.49 

3  20 
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few      ■  >        -.   ̂  

■.-'1  ■      ••^*^v* 

Machine  Tools  and 
Machinery  Wanted 
llMhtiw-l*al  wania  pakliakad 

wltliaat  chart* 

Ala«  Omiatn  The  Etowah  Fdry.  *  Ka- 
chlDa  On.-^tn«  hand  operated  3  ton  over- 

head traveUac  crane. 

Afekv  Fairhaye  The  Farmers  Co-opera- 
Uva  lee  *  Craainery  Co..  K.  C.  Rockwtll. 
8«<3r.-Traaa.— deep  well  purapa,  90  to 
!••  ft. 

Arlu  IIMIe  Beck — The  Arkanma  Plathiuni 
Drvelopinent  Co..  P.  O.  Box  it  15,  C.  C 
Will  lama.  Secy.  —  complete  reduction  mu- 

ch laerjr. 

Btrstfard— C.  W.  Beeman.  lx)rdslilp 
arbor  preaa  for  garaxe  uae. 

reaa  .  Walrrbary  .^Conno'llcut  Oe.'irH. 
Inc.  S4S  Cooke  St.,  T  Clark.  Pres.  and 
Trni«      one  S  In.  J.  *  L,.  flat  turret  lathe. 

A*,  ■— I — C.  H.  Nichols.  SIS  West  Stii 
Ave.  ooo  1(  to  20  (on  raw  water,  motor 
drl\-aa  to*  machine  complete. 

m..  CMwi#e  Thf  Chlcaco  Roller  Skate 
Co,  44iS  Weat  Lake  .St. — one  No.  2  Bair<l 
bumlahins  barrel,  sinsle  or  double. 

OL.  CMoa**— Hocft  *  Co„  400  North  AhIi- 
land  At»— one  No.  4  HtralKht  sided  pretw 
•r  doable  column  for  short  stroke. 

n..  CMeua— The  D.  8  Ball  Bearlnir  Mfe. 
Co-  4t>t  Palmer  St..  J  C.  Ness,  l»urch. 
Act. — Vanadium  sheet  steel  of  the  followlnic 
analyais:  carbon — .2  to  .3  ;  MiinKuntse — .5  to 
t;  Vanadium  —  .1&:  Ph(>H|>horuH  —  .04i< 
(maximum):  Sulphur — .O&u  (maximum): 
Biaea  preferably  19  to  21  gause,  12  In.  wide 
and  1*  ft.   lone 

U    East OL.    CAlaua— W.    K     Williams, 
JackaoD  BInL— one  speed  lathe. 

Kankakee      RuK 
OnlMirne      Ave. — 

■aakake*  —  The 
1145       SrHiih 

machinery. 

m,  rc«r4»— B.  !>•>•.  I'Ofl  Chilter  St. — 
(hri«  horulna  pr<  nses  Ntmilnr  lo  No.  IZ  and 
K«.  14  TMmIo. 

nt,  ■si>fs»i — The  Old  '^olonv  Chuir  Co., 
Krtatumry  81. — woodworkln*  inachlner}-  In- 

dudlac  ̂   
in-  gaafcahae  —  Many  t  Zelsler,  South 

Hrliyler  Ava. — lathe  an<l  drill  press  for  pro- 
posed garas*. 

la,  CUa««i — P.  8mlth  &  Son,  600  Rail- 
mad  St..  manufacturer  nf  br>xeH— wood- 
worklBc  and  nnllinv  marhln<«. 

*rd la-  9mn^0tl»i    A.  J.  Ixrrl-  Co.,  120  Went 
d  Bt,  shaet  mi-tal  worklnx  mn<-hlnery. 

Kr„  l..e<«Hiael<l — Th.-  I>-ltrhnelil  I.iiunilry. 
U  Vleo»«.  Ugr. — «ine  7S  to  liis  ih.  raimcity 
•■»r-:in,  washer,  extraitor  and  .1  roll  Ironer 
■  n.i  t^hfr  laundr)-  e<iulpment  (new  or  us«<d>. 

Ky-  I.eilactea  —  The  l\<  nturky  Fnilt 
{.avativi-  fo.  Inc.  172  Owirui-towfi  St. — 
fmll  grinders  (on  onler  of  meat  chopping 
marhlsMi)  :  wrapping  m.iehlrie«  cap.-ime  M 
wrspplns  sticky  irround  fruit  :  maidilnary 
Inr  mUlnir  slleky  and   lotivh  mn«««i. 

1j»..  New  Orlennx — Th«  M<Klel  Sheet 
M.Hiil  Wks.,  624  .lulia  SI.,  V.  PHlazzolo, 
own«r — euuipmenl    for   rt>PHlr   shop. 

I4».,  New  OrleanN — The  Standard  Equip- 
ment C'o..  022  Tuhoupitimlas  St.^K>ne  10  ft. 

power  brake,   1   in.  plates. 
!,»..  New  OrleanR — The  Valley  Ice  Co.,  C. 

A.  Vltter.  Il2ri  Julia  St.,  Purch.  Agt. — mod- 
ern niaehlnery  for  proposed  ioe  plant  on 

Ko<-hvblavb  and  Republic  Sts. 
Im.,  New  Orleans — The  O.  H.  Van  Horn 

Co..  518  Camp  St.— one  No.  t6  or  No.  60 
Heald  iJTinder   (used). 

Manii..  Qalney — The  city — equipment  for 
manuiil  trninliiK  (lenarlinent  of  proposed 
hiKh  liCliool   un  CiHldinston   St. 

Mass..  Worcenter — ^The  WIckwIre  Spencer 
Steel  Corp.,  6m  Hammond  St. — xtraieliten- 
InK  and  cuttinK  machine,  Shuster  or  an- 

other similar  make. 

Md.,  Baltimore — Th*  Amer.  Concrete  Tie 
ft  ProUucis  Co.,  Inc.,  £01-6  Oailher  Bld^., 
or  111  .North  Charles  St,  J.  \V.  Hitter, 
Secy.— complete  line  of  machinery  for 
plant   manufacturing   conin^te   products. 

Md..  Baltimore  —  SlayHnutn  &  Co.,  801 
East  Piiilt  St.,  ni.acliinery  manufacturers — 
horisontai  l>orlnK,  milling  and  drilling  ma- 

chine, L,ucas  type  preferred  (used). 

HIeh..  Metrolt — The  Qrund  Sheet  Metal 
Wka.  211.1  Grand  River  Ave. — Hheet  metal 
working  eiiuipment. 

Mieh.,  Detroit — The  Harwick  Stamping 
C«ri>..  Miller  Rd.  and  Thayer  St. — miscel- 
lana-uUN  stamping  equipment. 

MIeh.,  Urtrolt — F.  liorawa,  4234  Mt.  Bi- 
llon .\ve.^-one  lathe,  12  in.  to  14  in.  swing, (used). 

MIeh.,  Iletrolt — C.  L.  Schwarts,  602  Ham- 
inoMii  KkiK. — one  drill  press  and  lathe, (UKsd). 

Minn.,  Cloquet — The  Northwestern  Paper 
(;•>..  c,  1.  Mc.Vair,  Mgr. — machinery  for 
sulphite  paper  mill. 

Minn..  .Minneapolis — The  Mirvixs  Mfg.  f.O., 
il6  Washington  Ave..  N. — Special  machin- 
er.v  for  jiroposed  overall  fnctorj-  at  Amery, WU. 

Minn.,  8t.  Paul— The  Heaters,  Inc..  1927 
Da.vton  Ave..  I).  H.  Howard.  Purch.  Agt. — • 
One  24  in.  to  .111  in.  throat  punch,  cupaclty 
1  ̂ .  in  1  in.  One  4  ft.  to  6  ft.  !wiuarlng 
shear  for  eight  gage  stock.  One  bevel 
shtur.  (mi'  iMiwer  roll  for  8  gage,  7  ft. 
long.  Oni-  angli'  roil,  (ine  rotary  shear, 
tlin>alli'HS  preferred.  Six  1-ton  triplex 
hoists.      (New  or  used.) 

Mo.,  Joplln — The  Economy  Tire  Co,,  833 
Main  St..  !•'.  (,'.  Allen,  Mgr. — equipment 
and  niaeliiner.v  Including  3  canity  tire 
moulds,  air  bags.  litirTer.  Huiomoblle  tire 
tools  and  ••lectric  nintors,  5  hp. 

Mo..  4oplln  —  Tlii-  Kniplre  Rl<.ftrlc  Mn- 
rhln<-  Co..  lih  iind  .loplln  .Stx.,  K.  Cnmblin. 
Mgr.^'Oll  upreiMhr.  taping  machine,  coll 
winder,  .ind  (mpn-gnator  tanks. 

Ma„  4aplln — C.  Flowers,  lOOij  Baat  7th 
Bt. — hand  drill  tiress ;  hand  emery  wheel. 
8  In. :  and  work  liench  lathe. 

Me.. 

4aplln — C 

V   3   " 

emery  wh^ 

Weaver.    107    Bast    71h 

St. — onc>  3  hp.  motor,  bithe,  drill  press  and 

Me.,  Kanxas  City— Th«  Berkowltii  Bn- 
velone  Co..  Trsders  BIdg.  —  One  linotype 
machine.   No.   9. 

Mo.,  Pierce  Cit.v — A.  Kiiklensk'.  &  Sons — 
garage  tools  including  vises,  drill  presses 
and  automobile  repair  tools. 

Mo..  Plene  City — ^Tlio  School  Bd. — 
manual  training  equipment  including  saws, 
pinners,  electric  rip  saw,  boring  machine, haminers  and  lathe. 

Mo.,  Springfield — The  Shea  ft  Morris 
Monument  Co.,  1112  Boonvllle  Ave. — elec- 

tric traveling  crane  for  heavy  stone  work. 
Me.,  St,  l.onlH — E.  B.  Lamgenbcrg,  40ri7 

Forest  Park  Hlvd. — machinery  for  use  in 
manufacture  of  galvanlr.ed  and  tin  furnace 
pipe  and  fittings. 

Mo..  Webb  rilj— Tlie  Jefferson  Highway 
Oarag«s  K.iuglierty  St..  J.  V.  Ix-ar,  Mgr. — 
electric  drill  press,  latlio  and  emery  wheel. 

Mo.,  We»»on — J.  R.  Schumacher — Ma- 
chinery  for   refrigerator  plant. 

N.  T..  Buffalo — R.  E.  l")ougan  Co.,  68 Oak  St — one  14  x  22  Colts-Armory  press. 
X.  T..  New  Tork— I.  P.  Pink,  Inc.,  24th 

St.  and  lOtli  .Vve. — one  10  ft.  power  brake 
to  work  sheet  metal  up  to  16  gage. 

N.  T.,  Troy — The  Alplia  Brush  Co.,  J. 
W.  Brandsliaw.  I'urch.  .\gt. — rotary  blower 
similar  to  I*.  H.  &  F.  M.  Roots  machine, 
size  4   or  smaller. 

N.  C.  Latirnnse — S.  T.  Mears — machin- 
ery for  cotton  mill. 

N.  C.  Splndale— The  Horn  Co.,  C.  Horn, 
Pres. — machinery    for    braiding    rag    rugs. 

N.  C.  Wilmington — The  Carters  Produc- 
tion Wks..  :;iO  South  Water  St.  O.  Carter, 

Mgr. — Yates,  Berlin  or  tither  ̂ e  <d  standard 
8  X  14  or  20,  four  side  planer  for  planing 
mill,  (used). 

O.,  Akron — Brown-Qraves  Co.,  65  East 
MiliiT  -Vve.,  nianufaciiirer  sash,  doors  and 
interior  finish — one  veneer  jointer  (used). 

O.,  Cleveland — The  T!d.  Kduc,  c/o  F.  O. 
Hogen,  DIr.  of  Schools.  Rockwell  and  East 
6th  Sts. — equipnienl  for  miinual  training 
at  West  Technical  High  School,  including 
one  hand  sawing  mai'hiiie.  one  18  in.  hand 
planer  and  Jointer,  one  30  In.  single  surface 
planer,  one  double  arbor  nniversal  saw, 
I'nlversal  revolving  oil  stone  tool  grinder, 
2  wood  turners  and  one  comblnaton  band 
saw  setting  and  filing. 

O.,  Cleveland — The  city,  .T.  F.  Mallne, 
DIr.  of  Pub.  Service,  City  Hall — one  steam 
driven  locomotive  crane  for  the  garbage 
reduction  plant  at  Willow. 

O.,  Cleveland— The  TToff  Mfg.  Co.,  5209 
Prospect  Ave. — No.  2i  Universal  milling 
machine. 

O.,  Oolnmbus — The  Ramey  Mfg.  Co..  81 
South  Wall  St.,  E.  J.  Ramey,  Pros,  and 
Oenl.  Mgr. — electric  welder  and  cutting 
machine,   6   ft.   wide. 

O.,  Toledo — The  Toledo  Metal  Furniture 
Co..  Oorr  St. — one  No.  63  Toledo  punch 
(iri'ss  and  one  No.  52  Bliss  press. 

«kl«..      Tfammon — C.      T. 
block    nuicitin*-. 

(»kl».,  TulNa^ — The  Public  Service  Co.,  of 
Oklahoma.  1i>7  East  4t)i  St.,  c/o  .1.  McCrary, 
Trens. — boilers,  engine.  :md  machinery,  an<I 
equipment  for  proposed  Ice  plant  at  Atoka. 

Ore..  Molalla — H.  Russell — machinery  for 

drying  prunes. 
Pa.,  Oreensbnrg — Kelly  A  Jones  Co., 

(Iron  pipe  (IttinKS,  brass  and  iron  valves), 
C.  H.  Sparrcll,  Purch.  Agt.— one  press 
similar  to  Blln  No.  6. 

Lice — concrete 
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l':i..  lister — Tlu>  I>ster  Piano  C3o..  Q. 

Aliller,  1306  Clhtstiiut  St..  TMiila..  Treas. — 
iuldilioiial    woodwiirking    machinery. 

!•».,  Norristown — TIio  Horuld  Co.,  73 
Ka.st  Main  St.  K.  S.  .I»nts.  Owner — adrti- 
tional    printing    plant    eiiuipinunt. 

I'll..  Phila. — Moore  &  Wliito  Co.,  15th 
St.  and  l.chiKli  Ave.,  (inaeliiiii.sl.sj — addi- 

tional machinery  and  tools  lor  new  factory. 

1*».,  Phila. — Till-  Peiina.  SuRar  Tlfflnery 
f'l...  lii:!7  North  Iieliiwiire  Ave..  O.  H.  Kurl, 
Mtir. — additional  .sugar  refining   machinery. 

I"n..  Phila. — The  Rc.vlnirn  Mfg.  Co.,  32nd 
St.  and  Allegheny  Ave. — ..n.  model  C  or 
sin.ill  Becker  vertical  milling  machine, 
(u.s.d). 

I'».,  Phila. — K.  Sutro  &  Sons.  Thompson 
:ipid  Clearfield  Sts..  P.  !•;.  Sntro.  7'nrch.  Agt. 
— machinery  for  new   Iiosiei'y  factory. 

.s.  C.  fJreenvillf — Tile  f 'li-.inilier  of  Com- 
Mii  ice,  Te.\tile  Hall,  O.  W.  McCarrell,  Secy. 
— I'.id.s  will  be  received  until  Feb.  15,  ma- 

chinery for  creamery. 

Trnn.,  Old  lllrkiiry — (R.  D.  from  Shelby- 
ville) — The  Southland  Motor  &  Body  <:orp., 
inc.,  P.  A.  Wells,  Seey.-Treas. — large  .sheet 
-.ted  rollers,  shears  and  breakers. 

Tex..  .San  Antonio — C.  R.  Tl)is,  605  Natl. 
Hank  of  Commerce  lildg.  (gia.ss  manufac- 

turer)— bottle  blowing  machinery,  air  com- 
pressor, pumps,  gasoline  an(i  oi!  engines, 

lire  hrieks,  .structtiral  stiel.  and  oil  tanks. 
Vii..  Chatham — .T.  Whitehead — machinery 

for  tile  manufacture  of  hrooms.  particularly 
wire  winders  and  straw  cutters. 

\a.,  Danville — The  Register  Publishing 
"o..  115  South  Union  St.,  11.  A.  James.  Jr.. 
owner — modern  printing  press  and  equip- 

ment   for   newspaper   printing   plant. 

Va.,  Norfolk — The  ITampton  Roads  'Equip- m<nt  Co.,  Inc.,  251-252  Arcade  liidg.,  W.  L. 
Duncan,  Genl.  Mgr. — revoiwitor,  2.000  lb. 
capacity,  operated  by  hand  winch ;  motor 
.^juipped,  equipment  to  lift  approximately 
IK  ft. 

^'a..  Bed  Oak — D.  F.  Dunlop — medium 
size  planer  and  matcher.  4  sides,  not  less 
than  6  X  18  in.,  for  wood-working  plant, 
fused). 

Va..  Riehmond — ^The  Richmond  Mill  Sup- 
ply Co..  Inc..  P.  O.  Pox  208.  Manchester 

Station.  T.  A.  Henderson.  Purch.  Agt. — 
Room  swinging  electric  hoist.  A.C.,  3  ph.ase. 
60  cycle.  220  volt  motor,  direct  connected, 
to  handle  stiff  leg  derrick  of  12.000  lb. 
capacity  ;  also  prices  on  hoist  without  motor. 
One  each.  150,  100  and  175  hp.  both  slip 
ring  squirrel  cage,  A.C..  3  phase,  60  cycle. 
220  volt,  motor.s. 

W.  Va..  WheelinK — The  Wheeling  Steel 
Corp..  Wheeling  St  (el  Corp.  Pldg. — ten  or 
twilve  cranes  including  two  150  ton  ladle 
■  ranes  for  Steubenville  and  Portsmouth 
plant.s. 

■Wis.,  Kvansvtllc — The  Solid  Set  Rroom 
Co..  CO  R.  M.  Richmond — modern  broom 
making  machinery. 

Wis.,  Madinon — Dane  County,  e/o  M. 
Sommers.  512  West  Wilson  St, — complete 
refrigeration  machinery. 

Wis.,  Madison — The  Kennedy  Dairy  Co., 
618  University  Ave. — ash  hoist  and  con- 

veyor also  refrigerating  machinery  .and 
.sP'cial  dairy  equipment. 

Wis.,  Merrill — The  Merrill  Buick  Co. — 
lathe,   grinder,  drill  press  and  motor. 

Wis,.  Milwankee — K.  Froelich.  222  12th 
St. — ilrill    press    suitable    for    garage    duty. 

Wis.,  Milwaukee — IT.  Crimes,  1165  35th 
St. — planer,    band    saw    and    jointer. 

Wis..  Milwaukee— The  Huebach  Mfg.  Co.. 
.IKO  I'.radv  St..  J.  Huebsch.  Purch.  Agt. — one 
1    It.   i-.idial   drill. 

AVis..  Milwaukee — P.  TCammers,  1301  T'h 
St, — one  drill  prebs. 

Wis.,  Milwaukee — The  Ronthord  Mfg. 
Co,  86  3rd  St..  manufacturers  of  tools  and 
diis,  Z.  Routbord,  Purch.  Agt. — drill  press, 
medium  size,   and   bench  press. 

Wis..  Milwaukee — The  Wisconsin  Dy,3 
Wks..  614  Mitchell  St. — gasolino  .storage 
taid<   and  pump. 

Wis..  Mineral  Point — W.  TCIslingburg — 
electiically   driven    floor   surfacing   inachine. 

Wis.,  Neirisville — P  M.  Warlum — sh.'.^t 
"letal    working    maciiinery. 

Wis..  SheboyKaii— The  S.  W.  Miller  Piaio 
'  o.,  2020  North  151h  St. — special  macliin- 
•y  and  woodworking  machhiery  for  t»ro- 
x.sed  piano  factor.\'  (»n  Niagara  St. 
Wis..  Stevens  Point — The  Pfiffner  Co..  220 

Franklin  St.,  E.  J.  Pfiffner.  Purch.  Agt.— 
woodworking  machinery,   sticker,  etc. 

WiH..  South  Milwaukee — The  Bucyrus  Co. 
-  iii-.ini  ,  also  e(|uiiMnent  for  the  manufac- 

ture of   iron   castinirs. 

Wis.,  West  Allis — Tile  Kroening  Constr. 
Co.,  fiSth  and  Greenfield  Aves.  (garage  and 
millwork) — drill  press,  emery  wheel  and 
chain  hoist. 

Wis..  Whitelaw — The  Cream  Valley  Co- 
operation Co..  c/o  J.  lOixrt.  Route  1— 

separators  and   cliurns,    (l)elt    driven). 
Wis..  Wism>nsiii  Kupids  —  Tlio  Grand 

Rapids  f'annin.g  Co.,  11.  l>orn,  M^. — can- 
ning and  crating  machinery. 

Out..  Itelle  Blver — The  no%'er  Oil  Co. — 
equipment,  tanks,  piping  and  drilling 
etiuipimnt. 

Ont..  Cottani — J.  .T.  Vance — complete  saw 
mill  equipment.     Estimated  cost,   ?25,000, 

Ont..  Kitchener — The  Greb  Shoe  Co.-^ 
?25,000  worth  of  special  shoe  making  ma- 

chinery and  equipment. 
Out.,  Irftndon — The  T^ondon  &  Port  Stan- 

ley lly.,  Philips  St. — Klerrick.  clam  shell 
buckets  and  unlo.ading  and  opeirating 
equipment  for  coal  unlr>ading  depot  at  Port 
Stanley.       Estimated    cost.    $25,000. 

Out..  London — T.  Terry,  150  Fullarton  St. 
. — equipment  for  garage  and  .auto  repair 
sllop.      Kstimated   cost,   $40,000. 

Ont..  Windsor — T.eggatt  &  Piatt  Red  Co., 
92S  McDougall  St. — enameling  pl.anl  and 
special  equipment  for  the  manufacture  of 
beds.     Estimated  cost,   $2.S.OflO. 

uMtiMiiiimmmnHiHiniHiMiitiHiniiiiiiitiitiiiiHtmiiimtiiitiiitiiniitiiiiiiiiiiitiitiiis 

j     Metal  Working  Shops 
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Onl,.  Sun  irateo — Tlie  Mineral  Metal  & 
Byproducts  Co.,  First  Natl.  Bank  Bldg., 
Sh#  Francisco,  is  having  preliminary  plans 
prepared  for  the  construction  of  factory 
buildings  here. 

III..  €hi<'ag» — M.  Taulur  &  Sons  Corp., 
2231  Wahaiisia  Ave.,  is  having  plans  pre- 

pared for  tl\e  construction  of  a  1  story, 
67  X  100  ft.  ice  plant  and  a  1  story,  85  X 
109  ft.  garage  at  2231  North  Wabansia 
Ave.      Estimated    cost,    $75,000. 

III.,  Cicero — The  Cicero-Chicago  Corru- 
gated Co.,  1542  South  51st  St.,  has  awarded 

the  contract  for  the  construction  of  a  1 
story,  130  x  130  ft.  factory  to  replace  the 
one  destroved  by  fire.  Estimated  cost, 

$75,000. 
III..  Kankakee — Mang  &  Zeisler.  South 

Schyler  Ave.,  plans  to  build  a  1  story 
garage.  Estimated  cost.  $50,006.  Archi- 

tect not  selected. 

III..  Peoria — The  Peoria  Auto  Parts  Co., 
817  South  Adams  St.,  is  having  plans  pre- 

pared for  the  construction  of  a  2  story, 
60  X  100  ft.  garage,  repair  -shop,  etc.  Esti- 

mated co.st,  $120,000.  B.  L.  Hulsebus,  Jef- 
ferson Bldg.,   Archt. 

Ind..  Crown  Point — J.  K.  Coleman, 
Archt.,  6257  St.  I.iawrence  Ave..  Chicago, 
will  soon  receive  bids  for  the  construction 
of  a  hospital  including  a  2  story,  50  x  80 
ft.  service  building,  for  the  Crown  Point 
Hosiiital,      Total   estimated   cost,    $800,000. 

Ind.,  F.vansville — The  Bucyrus  Steam 
Shovel  Co..  Docker  Rd..  is  having  plans 
prepared  for  *he  construction  of  a  1  story, 
120  X  240  ft.  factory.  Estimated  cost,  $40,- 
000.     Private  plans. 

Kan.,    Hutchinson — The    city,    c/o    R.    B. 
Lee.  Engr..  City  Tiall.  is  having  plans  pre- 

pared for  the  construction  of  a  1  story 
garage.      Estimated   cost,    $50,000. 

Ky.,  Louisville  — ■  .Joseph  &  Joseph, 
Archta..  800  Francis  Bldg..  will  soon  re- 

ceive bids  for  the  construction  of  a  2 
.storv.  60  X  200  ft.  garage  <m  3rd  and  York 
Sts..  for  the  Haury  Motor  Co.,  811  South 
3rd  St.  ICstimated  cost  betvreen  $60,000 

and   $100,000. 
Md..  Baltimore — The  Maryland  Steel  Roll- 

ing Co..  203  Fidelity  Bldg..  plans  to  bulid 
a  factorv  on  6th  and  Monument  .Sts.  lOsti- 
mated  cost.   $85,000,      Private  plans. 

Mich..  Detroit — T.  .T.  Doyle.  4462  Wood- 
ward Ave.,  has  a\\'?irded  the  contra<'t  for 

the  construction  of  a  1  story.  60  x  451 
garage  and  service  station  on  .lefferson  Ave. 
Noted  Jan.  12, 

Mo.,  St.  I,onis — 'W.  F.  Parks.  Frisco 
Bldg..  will  build  a  3  story.  98  x  180  ft. 
par-age  on  North  Eticlid  Ave.  Estimated 
cost.   $50,000. 

Mo..  St.  I.ouis — S.  Simon,  c/o  Williams 
&  Bland.  2717  Chestnut  St..  has  awarded 
the  contract  for  the  construction  of  a  1 

storv,  189  X  331  ft.  sii'vice  and  parcelpost station.  Estimated  c<ist.  $150,000.  Noted 
Jan.    26. 

Mont.,  Bozeman — The  TTniversity  of  Mon- 
tana, State  Bd.  of  Examiners,  Helena,  has 

awarded    the  contract   for   the  construction 

of  a  1  st»ry,  119  x  182  ft.  engrhieerhig 
shop,   here.      Noted  Jan.    10. 

N.  J.,  Camden — ^I'lie  S.  V.  Reeves  Stove 
Co.,  22nd  and  Haynes  .Sts.,  will  build  ;<■  2 
stor.v,  40  X  40  ft.  stove  foundry.  BiJstlmated 
cost,   $15,000, 

N.  4.,  Camden — H.  Head.  1103  Haddon 
Ave.,  has  .awarded  the  contract  for  the 
construction  of  a  1  story,  67  x  100  ft. 
garage  at  1105  Haddon  Ave.  I'Istlmated 
cost,   $40,000. 

N.  Y.,  New  York — The  Cutting;  Larson 
Co.,  109  West  (>4th  St..  has  awarded  the 
contract  for  the  construction  of  a  6  story. 
100  x  120  ft.  automobile  service  building 
on  66th  .St.  between  llth  and  12th  Aves. 
Estimated    cost.    $250,000. 

O..  Cleveland — R.  S.  Mueller  Eledtrlc 
Co.,  2143  Fairmount  Rd.,  has  awarded  the 
conlract  for  the  construction  of  a  2  story. 
63  .V  94  ft.  factory  and  garage  on  East 
31st  St.  near  Payne  Ave.  Estimated  cost, 
$50,000.     Noted  Jan.  26. 

C,  Cleveland — The  Stone  Improvement 
Co..  Rockefeller  Bldg.,  has  awarded  the 
contract  for  the  construction  of  a  1  story, 
100  X  150  ft.  ofnce  and  garage  on  B:a4rt 
83rd  St  and  Carnegie  Ave.  Estimated  cost, 
$60,000.     Noted  Dec.  8. 

O.,  I.akewnod  (Cleveland  P.  O.) — ^H.  B. 
Townsend,  c/o  W.  J.  Mooney,  Archt.,  17430 
Woodford  Ave.,  has  awarded  the  contrtict 
for  the  construction  of  a  2  story.  60  x  106 
ft.  garage  on  Detroit  Ave.  near  Fry  St. 
Estimated  cost,  $40,000. 

Pa..  Phila. — The  Bureau  of  Water,  City 
Hail,  is  having  plans  prepared  for  the  con- 

struction of  a  1  story,  100  x  160  ft.  garago 
and  machine  shop  on  28th  and  Cambria 
Sts.  lOstimated  co.st,  $60,000.  Private 

plans. Pa.,  Phila.— .T.  M.  White  Co.,  1116  Olive 
St..  has  awarded  the  contract  for  the  con- 
-struction  of  a  2  story,  16  x  17  ft.  and  54 
X  60  ft.  factory  at  1122-28  Olive  .St..  for 
the  manufacture  of  wire  braiding.  Esti- 

mated cost,   $25,000.      Private  plans. 

Pa..  Sharon^The  Wilton  Tool  Mfg.  Co., 
c/o  U.  Wilton.  2123  Grand  River  Ave.,  De- 

troit. Mich.,  has  awarded  the  contract  for 
the  construction  of  two  factories,  1  storv, 
20  X  100  ft.  and  1  story,  50  x  200  ft.,  here. 
Estimated  cost,  $50,000.     Noted  .Tan.  26. 

Wis.,  Milwaukee — ^The  Wisconsin  Dye 
WTvS.,  614  Mitchell  St.,  is  having  plans 
prepared  for  the  construction  of  a  1  story. 
60  X  120  ft.  garage  on  8th  Ave.  Estimated 
cost,  $40,000.  H.  W.  Voelz,  86  Michigan 
St.,  Archt.  and  Engr. 

Wis.,  South  Milwaukee — The  Bucyrus  Co. 
is  receiving  bids  for  the  construction  of  a 
1  story,  60  x  278  ft.  iron  foundry.  P.  D. 
Chase.  Inc.,  645  North  Michigan  Ave.,  CJhi- 
cago,  Engrs. 
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I   General  Manufacturing  I 
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Cal..  Newman — Tlie  Natl.  Ice  Cream  Co.. 
371  Guerrero  St..  San  Francisco,  is  having 
plans  prepared  for  the  construction  of  a 
1  story  ice  cream  plant  h*'re.  Estimated 
cost.  $40,000.  J.  T.  i,udlow..  420  Montgom- 

ery St.,  San   Francisco,    .■Vrcht. 
Cal.,  Kiverbank — The  Atchinson,  Topelca 

&  Santa  Pe  Ry.,  605  Market  St.,  San  Fran- 
cisco, has  awarilcd  the  contr.oct  for  the 

construction  of  an  84  x  134  ft.  Ice  plant, 
here. 

Conn..  Waterbnry — C.  .T.  Bailey,  Archt.. 
63  Bank  St..  is  receiving  bids  for  the  con- 

struction of  a  2  story,  60  x  120  ft.  cracker 
plant  on  West  Liberty  .St.,  for  the  Natl. 
Biscuit   Co.,    22   Spring   St. 

III..  ChieaKo — The  >  Franklin  Mfg.  Co., 
Chester  and  Clybourii  Avon.,  manufacturer 
of  asbestos  m.aterial.  has  ijuwarded  the 
contract  for  the  construction  of  a  3  story. 
28  X  40  ft.  addition  to  its  factory.  Esti- 

mated   cost.    $15,000. 

111..  ChlcaKo — The  Vienna  Model  Bakerj- 
Co.,  notO  Vernon  Park  Ave,,  is  receivlnB 
bids  for  the  construction  of  a  3  storv,  120 
X  140  ft.  bakerv  at  1226  West  Congress  St. 
Estimated  cost,  $150,000.  McCormick  Co.. 
Century    Bldg.,    I'itt.sburgh.    Pa..    Archts. 

111.,  F.ii»t  St.  I.onis — The  Oi>ear  Nestor 
Glass  Co..  lUvay  and  Belt  St..  has  awarded 
the  contract  for  the  construction  of  a  1 
storv.  addition  to  its.  glass  factorv.  Esti- 

mated   cost.    $75,000.      Noted    .Tan.    12. 

ni.,  Kankakee  —  The  Kankakee  Hug 
Cleaner.s.  1145  South  Osborne  Ave,,  are 
having  plans  prepared  for  a  2  story.  50  x 
125  ft.  laundry  tind  cleaning  building.  F»s- 
timated   cost,    $150,000.      Private  plans 
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lU..  r»*tL  ltl4c»— Tth-  North»i'st*rn  liv 
t^a.  wUI  r**v4vr  bMx  until  l^.>ll.  IS  tor  Iho 
cwaMUiKtMia  at  m  I  story.  .%•  x  ISM  t\.  kv 
ifiaw  BtaM.  natoMtMl  com.  $4«.noo.  W 
C   IteliWM— .   Pre*.    .Vn-hlt»cf»   imnif   with- 

lad..  WWbiwI—«— — Showt-nt  Dros  Fur- 
•Iniiv  tJSx  plan*  to  Imlhl  a  furniture  fac- 
torr-  Bnimatr^i  ctwi.  Si««.no«.  H.  K. 
riUMiini  Co..   tilt   i-:uclld  Avr..  CIe\-«laiMl. 

lad-  Maarl*— TItv  Ball  Bnw  niasa  Mfi; 
t'OL.  »th  2«.  B««r  Macedonia  St..  will  ImlUI 
■  I  «iiir\,  5«>  X  J«0  n.  atonuiB  »ntl  nianu- 
fecturlui;    plauu      Kstiniatcd  ci>M.    )l&0.i>i)U. 

V»..  >>w  OrlMi««— The  Vallry  l.-o  Co. 
|>ln  l.nit  (!•"  ton  ia|>nrUy) 
fH  i:<  l<til>llt-    Sts.      l-^tl- 
■ui.  I"     A.     Vlli.r.     11J5 
iulU  SU  I'urcti.  Aift. 

IbiMk.  ■■toalu  W  !lktnner  To.  has 
•tmnlMl  tho  eontrart  for  <hr  mnRtrucilon 
of  a  <  atorv.  70  \  I""  ft  »llk  cloth  mill  on 
Bond  Si.     katlmatml  cu«i.    Sinn.ooo. 

MaM..  MfttlBfaca* — Th«>  Rtrathmnre  Pa- 
»«^  Co  has  aw«r<l«-J  the  •■x>nlr«ft  for  the 
conalruotlon  of  a  I  stor>  nihtltion  to  itii 

factory  K-ttlmatwl  i-o»t.  120,000. 
WaKham— R  n.  ami  O.  C.  Wll- 

aiia.  IM  Onml>rl<l«i-  .<i.,  noBioii.  iiro  hiiv - 
in*  plana  i»r»-j»ar.-<l  f.ir  the  conatnictlon  of 
a  I  atory.  «0  x  ?"<>  ft.  <lru>r  fm-iory  mi 
Rlrrr  RL.  b«f».  Ki>tlmal<>d  com.  »lSi>'ino 
H.  M.  Hope  Knr  To..  1«(  Dcvonsliir.-  .-^i . lloatoa.    Bnsra. 

Vrt  p  ■•■  .  .  "••■  ^-^^■r.  Ico  Co.  Cnh 
\.  binary  planH  pr>-- 
p..  of   nn    loe    Ktor- 
•sv  piaio.  on  <  MUKo  .11111  l{«*i;e«ter  Rts.  Kh- 
SmM  coat.  ISn.ii'xV  W.  H.  Rnallaii,  caro 
of  •tmer.   Kngr. 

|flBB_  ria«a<>« — Th«  NorthweNtom  rn|ii-r 
Ott.  la  ha>inic  plana  prepiiriHl  for  tli»  con- 
atmction  of  a  3  alnry  Kiilphlte  pulp  mill. 

■atlmatMl  rout,  tton.ooo.  c.  I  McN'air. 
Umr.  O.  V.  f lardy,  S«»  Hway..  .V.-w  York. 
.^rcfal.  and   Ensr. 

Mlaa..  Xe apart — The  F:iriners  Tenniniil 
PseklOK  CO-  f:o  Commi-ri-«  Itldic..  si. 
Paul,  la  havinic  jilans  pr<-pMr<-d  for  ilte  i-oii- 
atrucOon  of  a  1  »itor>.  loo  x  I'lO  ft.  !.•.■ 
plant.  Ratlmated  ro«t.  {So.nno.  H.  K<l- 
DMiBda,  Sacy.  Np»-ntrom-I..lnilipiiBl  Co..  Kio 
f iiimlwr    Bxctaansv,    Mliui<-a|>ollii,    ArchiM. 

Ms..  Itt.  Jaaaph  —  The  Bd.  of  ManaR'-rx 
•f  Stale  InatltutluHH.  J<'ff'er<<on  I'ilx,  Ih  Ilhv- 
Utg  plana  pr"pur<d  for  il..-  con.xl  met  ion  of 
»    S     atory     klii'  ■  ry    and     storaij.- 
kulMIOK.  at  Stai'  '    \o.   :.  here.  I'Ik- 
tlmated^roat.  $1.1'  inena  A  .Arnholif. RartlMt    Bids..    Arrbl.i. 

Ma..  Bt.  Laala — K.  I.antz  Areht..  Co:! 
IN>at  Dlapatrn  IiMr .  iH  i>^vlvlnK  bidJi  for 
tha  eonatrucilon  of  a  S  ntory.  61  x  !<ii  ri 

factory  aod  wur.lmuiM-  at  1130  South  ■'•ili ftf..  (or  J.  Welaert  Toluiceo  Co.,  1120  Soiilli 

•th  St.  BatlmalMl  nwt.  $70,000.  .\'ot<  •! FVbk  S. 

Ma..  Itt.  l.aaU  —  The  N'ntl.  Chnlr  f'o.. Main  and  Clurk  Stu..  plana  to  build  n  : 
atory  chair  factory  on  KaKt  Grand  and 
Biilwer  Sts  F>llmaicil  cokI.  tOn.iinn  J 
J    Tawllz.    Prea.     Archltt-ct  not  wrIccttMl. 

Ma..  At.  Laala — J.  WIraert  Tobacco  Cn . 
li:0  South  «lh  St..  la  ha  vine  plana  pre- 

paid tvr  tha  eonM ruction  of  a  .i  Hory,  (I 
x  ••  ft.  factory  and  wanhouiw  on  0th  St 
Raiimated  eont,  170.000.  J.  WIewert.  Pren. 
K   Lantz.  Poat   Dispatch  \SU\g.,  .\rcht. 

W.  T.,  Braaklya  —  "nie  .\nter.  Tobacco 
Co.  S4  Park  Ave.  tiaa  nwiirdetl  th^-  con- 

tract for  the  const  rui-t  Ion  of  a  7  story. 
to  s  90  ft  factory  on  Sanford  St. 

Tt.  T..  Mew  Tark  —  The  Kntekerbocker 
lee  Co.  4t  Kan  K'nd  St..  ha*  awarded  the 
contract  for  the  eiinntnieiUm  of  a  7  Moiy. 
70  z  }•  ft     Ire  plant  on   Kllsubetll  St. 

O.  rierelaaJ— IT    C    Beninmln.  JOBS  I.lii- 
vt<'  •"           liaji    aM'ardi'fl    the    contract    for 
II  'lion    of   a    3   story.    60    x    SO    ft. 
li.  H4J    Kast    llOth    Bt.      Kjlflmate.1 
.•..«!  ><".iivo. 

0„  ralambaa — IT.  C.  Ooodman  Co..  SI 
North  4th  SI..  Is  hnvinir  plans  prepared  f-.r 
Ih*  eon»t ruet Ion  of  a  3  niory.  160  x  zi<> 
ft  aod  64  x  100  ft.  shoe  factory  on  West 
Broad  SI  Rlehar<ls.  McCurty  *  Bulford. 
114  Kaxt  ISroad  St.,  Archts.     .Noted  Jan.   I'.'. 

O..    Dartaa — The    Terminal     Tw    A    Cold 
MoraCe    Co.     will     receive     llldM     IITllil     Fell.     6 
for  the  conMructlon  of  un  It  story.  135  x 
ItO  ft  refrlKeratlnir  and  cold  storaKe  plant 
on  Eaker  and  Ludtow  Sts.  l->timat»d  cost. 
ISOOOM.  O.  n.  r.rlirht  Co.  103  .M«riiiictl.- 
UlOt-   Datrolt.   .\rchts.      .Voted   Jan.    i. 

Ofcla..  Atoka — The  Public  Service  Co.  of 
Ohtohotna.    107    h:ast    4th   St..  Tulsa,  c/o  J. 

.MfCrarv.  Tieus.,  plans  to  livillil  a  IS  x  84 
ft.  Ic*  plant,  her*.  Kstlmntitl  c<ist.  tlS.OOO. 
PrlN'Wte    plans. 

Va..  .\lt»«nu — The  Confed.iHted  Home 
.\luitioii-  Co.,  133  Willow  .We,  has  nur- 
rhns<>(l  a  site  on  Kldnrado  ltd.  and  plana 
to  build  a  3  slory.  100  \  130  ft.  meat  pack- 

ing plant.  Ktfmati-d  cost.  Jl.Mi.iino.  F. 
lllder.    Six-y. 

Pa.,  .\nnvllle— The  Oreeb  Shoe  Co..  B31 
Market  St..  I'hlla.,  has  had  pluiis  prepared 
for  the  coiiKtructlon  of  a  1  story.  51  x  17S 
ft.  shot'  factory,  h.'ie.  Ksilmaled  coat, 
Ill's. i>0«.  H.  T.  Haiier.  31  in  West  Co- 

lumbia .\ve..   I'hlla.,  Archt. 
Pa.,  Johanlawn — The  l^opold  Pnkery. 

Ilayiii-s  St.,  will  open  bids  iiIhiui  April  1 
for  tl\e  ■■<mstruclion  of  a  3  aiory,  ."lO  x  120 
ft.  Imktiv.  Kxtiniated  cost.  »l.".o.00i',  O,  L. 
Leopold,    .Mgr. 

Pa.,  XorrlntowB — The  Norrlstown  Jour- 
nal has  awarded  the  contract  for  the  con- 

struction uf  a  3  story.  30  x  60  ft.  print- 
lite    plant    on     Main     St.       Estimated    coat, 

til.obo. 
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Pa..   Phils.— Tlio   Boice   FoldlnK   H...v  Co..J 
40l'O  Spruce  SI      liaa  awnnlvd   the  coutractl 
for  the  constnii'iion  of  a  3  story,   fiii  x  S'  ■ 
ft.  folding  li..\   factory  on  Osden  and   H:ii ton  Sts. 

Pa.,  Phlln. — Collins  &  Athman  have 
awardeil  tli>  contract  for  the  eonstriicilim 

of  a  6  story.  '">-  x  12"  fl.  plush  factory  on Viola  and  .Mst  Sts.  Estimated  cost, 

jiio.oou. 
Pa..  Phlln. — The  Curtis  PiibllBhinR  Ct>., 

o  o  C  11.  K.  Curtis,  I'les,.  Indepemii'iit 
Sij,.  is  liavinfc  plana  prepared  for  the  con-  , 
struoiioii  of  a  3  .story,  120  x  150  ft.  print- 
ins  plant  on  7ih  and  Saiisom  Sts.  About. 
J2U0.a0ii.  F.  <".  KoiieriK  *  Co.,  Real  Kb-  , 
tnte  Trust  Uklg.,   KiiKrs. 

Pa.,    Phlln. — The    Ferris    Shoe    Co.,    Moii 
nouth  and   .lanncy   Sis.,   Frankford,   Is  ha\ 
inK  plans   prepared   for   the  construction   <vt 
a    3    story,    260    x    2D3    ft.    shoe   factory    on 
«th  St.  and    Ouncannon    .\ve..  here.      Simon 
&    Simon,    239    South    Juniper    St.,    Archts. 
Pb„  Phlla. — The  Penna.  Sunar  Rollner.< 

Co.,  1037  North  Oelaware  .\ve.,  lias 
awarded  the  contract  for  the  construction 

of  a  2  story,  70  x  137  x  17.'i  ft.  suKar  I'lic- tory  on  Delaware  Ave.  and  Laurel  St.  Es- 
timated cost,   J50,0(I0. 

Pn..    Pblla, — S.    &    M.    Dye    WltB..    liic 
Schliiier    and    Richmond    Sts.,   has  awarded 
the    contract    for    tlio    con.st ruction    of    a    2 
story.    411    X     162    fl.     wool     factory.       Rstl- 
mnted  cost,  }30,000, 

Pa.,  Phlla, — The  Tasty  Bakinir  Co,.  2S35 
SedKley  .-Vye.,  has  a\varded  ilie  contract 
for  the  construction  of  a  5  story,  loo  x 
100  ft.  bakery  on  Hunting  Park  and  Mac- 
Michael  Sts. 

B.  I.,  WoonHoeket  —  Jules  Peaurinont 
Worsti'd  (^o.,  Fajrmomit  St.,  will  soon 
award  the  contract  for  llin  conBtruction  ol 
a  2  story  addition  to  its  yarn  mill.  Ks- 
timatcd  cost,  176,000.     I'rivate  plans. 
Va.,  Pelersborif — The  Cockade  City 

Mlll.s,  Inc.,  is  havlne  plans  prepared  for  the 
cnnstniction  of  a  flour  mill,  to  consist  of  il 
«  st.iry,  36  x  72  ft.  main  buildine,  a  I 
story,  36  x  60  ft.  storaKo  annex,  ami  .1 
:i'i  X  3K  X  80  fl.  head  house  for  cleanintf 
:iiiil  storage,  etc..  on  South  .St.  Rstimatcil 
cost.  $100,000.  W.  I.  AVIieary,  Secy.  :ind 
Trcas.      Architects    name    withheld. 

W.  Va..  Morcantown. — R.  A.  Wllbourn 
<"o.  has  awarded  the  contract  for  the  cm- 
.Hlruction  of  a  8  story,  36  x  100  ft.  addi- 

tion to  Its  Ice  cream  plant.  Estimated 
cost.  165,000.     Noted  Jan.   19. 

WU,,  Aniery — The  Mlrvlss  MfR.  Co.,  11(1 
Wasiilneton  Ave.,  N.,  Minneapolis,  Minn., 

idans  to  hulld  .a  2  story.  .'lO  x  11)0  ft.  factory liere,  for  the  manufacture  of  overalls,  EAsti- 
mated  cost,  $60,000.     Architect  not  selected. 

Wyo.,  Cheyenne — The  Wyoming  PacklnK 
''o.  Ims  been  Incorporated  to  take  over  the 
Hammond  Packing  plant  at  1709  Capitol 
.\ve.,  here,  and  plans  to  hulld  a  new  plant 
in  the  near  future. 

Wis-,  Madison  —  J.  Feldman  Paper  Box 
I'o..  515  Repent  St.,  plans  to  build  «  t 
.story,  80  X  120  ft,  box  factory.  Estimated 
cost.   $50,000.     Architect  not  selected. 

Win..  Madison — The  Kennedy  Dairy  Co., 
Ill 8  T'niversity  Ave.,  Is  having  plans  pre- 
lii.red  for  the  construction  of  a  2  story,  85 
X  132  ft.  dalrv  on  Wn.shinprton  St.  Estl- 
Tii:.tcd  cost,  $160,000.  K  Tough,  24  East 
Mifflin   St.,  Archt. 

WU.,  Marinette — Tho  HagemelRter  Prod- 
ucts Co.,  Manitowoc  Rldg.,  rjrecn  Bay.  has 

pnrchafied  a  site  on  Marinette  Ave.,  here, 
and  plans  to  build  a  2  story,  120  x  126 
ft.  Ice  cream  factory.  Kstlmated  cost, 
$100,000.  o.  Schober,  Seoy.  Architect  not selected. 

WU.,  Milwaukee — The  .American  Oranlfe 
'\AT<s..  15th  and  Cleveland  Aves.,  plans  to 
build  n  1  story,  60  x  S.'iO  ft.  granlto  works 
(in  I'th  Ave.,  to  replace  the  one  destroyed 
liy  fire.      Architect  not  selected. 

Wis.,  PraJrle-da-Chlen — The  Pralrle-du- 
Clilcn  Woolen  Mill  Co.  Is  having  plans  pre- 

pared for  the  construction  of  a  2  stor.v, 
47  X  187  ft.  woolen  mill.  Estimated  cost, 
$200,000.  F.  H.  Poebler,  Pres.  Parkinson 
ft  Pockendorff.  Linker  Bldg.,  LaCrosse, 
Archts. 

WU.,  Bhrboyaan — Tho  S.  W.  Miller 
I'liino  Co.,  2020  North  1  r.th  St.,  has  pur- 
ehiiKed  a  site  on  Niagara  St.,  and  plans  to 
build  a  2  slorv,  66  x  108  ft.  piano  factory. 
I'>ilm»ted  cost,  $65,000.  Architect  not  se- lected. 

Onl..  Peterboro^Red  Arrow  Tires,  Ltd,, 
;!00  'iiorgo  St..  has  awarded  the  contract 
for  itie  coiipiruetlon  of  n  2  story  tire  fac- 

tory     Estimated  cost,   $86,000. 
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The  Bedaux  Principle  of  Human  Power 
Measurement 

Origin,  Definition  and  Scope — the  B,  or  Unit  of  Measurement — Application  to  Compensation 
of  Labor — Isolation  from  Methods,  Equipment  and  Piece  Rates — Simplicity  of  Records 

By  L.  C.  morrow 
Managing  Editor,  American  Machinist 

THE  industrial  world  is  well  acquainted  with  sev- 
eral management,  production,  or  efficiency  systems 

that  have  as  their  aim  the  scientific  determination 

of  the  most  economical  methods  and  use  of  equipment, 
the  production  that  may  be  expected  from  labor,  and 
the  remuneration  that  should  be  accorded  for  that  pro- 

duction. It  has  not  become  acquainted  to  any  great 

extent  with  the  Bedaux  principle  of  human  power  meas- 
urement and  its  application  in  industrial  plants,  which 

it  is  the  purpose  of  this  article  to  explain. 
The  Bedaux  system  is  being  practiced  by  the  Chas. 

E.  Bedaux  Co.,  engineers,  of  Cleveland,  Ohio.  Mr. 

Bedaux  originated  the  principle  and  developed  the  sys- 
tem. So  far  as  may  be  said  of  any  pioneer  work,  it 

has  passed  the  strictly  experimental  stage.  It  is  now 
being  used  in  the  United  States  in  some  of  the  plants 
whose  names  and  products  are  known  to  everyone.  The 
system  is  characterized  by  the  fact  that  it  deals  only 
with  the  measurement  of  human  power,  not  entering 
the  field  of  method  and  equipment.  What  part  it  plays 
in  management  will  be  shown. 

As  defined  by  its  originator,  the  Bedaux  principle  of 
human  power  measurement  is  a  rule  of  action  around 
which  a  system  has  been  built  whereby  there  can  be 
expressed  in  one  common  unit  the  work  done  by  every 
human  being,  whether  laborer  or  supervisor,  in  relation 
to  the  work  that  should  be  done.  Its  purpose  is  to  pro- 

vide a  common  denominator  to  which  productive  activity 
in  all  industries  can  be  reduced. 

Mr.  Bedaux's  extension  of  the  definition  states  that 
the  system  permits  just  reward  and  promotion,  enables 
accurate  determination  of  the  relation  of  requirement 
to  capacity  and  makes  possible  the  comparison  of  pro- 

ductive against  waste  effort,  with  the  constant  and 
exact  knowledge  of  what  should  be  correct  in  all  cases. 

From  these  statements  the  evident  hypothesis  is  that 
the  principle  is  definitely  intended  to  possess  a  scope 
that  will  permit  of  its  application  to  any  productive 
process  of  any  magnitude.  The  reader  must  decide 

•whether  or  not  the  hypothesis  is  upheld. 
The  principle  and  system  exist  as  the  result  of  Mr. 

Bedaux's  attempts  to  supply  a  substitute  for  the  usual 
time-study  methods  which  he  became  convinced  were 
possessed  of  inherent  weaknesses,  in  that  they  lacked 
a  standard  of  measurement  for  labor,  considered  only 
the  actual  time  to  perform  an  operation,  and  did  not 
take  account  of  the  nature  of  the  strain  on  the  human 

body.  This  conclusion  was  formed  during  the  first  sev- 
eral years  that  Mr.  Bedaux  spent  in  America,  where  he 

had  come  from  France.    He  worked  at  many  jobs,  some 

among  them  bringing  him  into  contact  with  time-study 
methods,  affording  the  knowledge  of  tremendous  waste 
in  industry,  and  proving  the  existence  of  the  field  for 
the  industrialist,  or  industrial  engineer.  He  eventually 
engaged  in  time-study  and  efficiency  work,  returning 
for  a  time  to  France  to  practice. 

His  experience  as  a  whole  led  him  to  believe  that  no 
matter  how  carefully  a  time-study  is  made,  there  is 
almost  certain  to  be  an  inequality  of  values — some  will 
have  soft  jobs,  some  will  have  better  machines,  some 
will  fail  because  of  the  fault  of  management.  These 
observations  led  to  the  belief  that  man  should  be  con- 

sidered as  a  force,  renewed  by  rest,  food  and  thought; 
that  the  force  is  spent  in  certain  elementary  perform- 

ances, lifting,  pulling,  pushing,  pressing;  and  that  the 
nature  of  a  movement  and  the  frequency  of  its  repetition 
determine  the  amount  by  which  the  force  is  drawn 
upon.  The  result  of  these  beliefs  was  an  attempt  to 
determine  the  elementary  motions  employed  by  man  in 
working,  and  the  rest  periods  related  to  them,  so  that 
the  values  ascertained  could  be  used  as  a  basis  in  all 
time-study  work. 

To  concretely  express  his  conclusions,  reached  in  this 
manner,  and  strengthened  by  experiment,  Mr.  Bedaux 
(in  1911)  formulated  a  law: 

For  a  muscular  effort  of  a  given  -power  the  ratio 
of  strain  is  directly  proportional  to  the  rapidity  of 
motion  and  completion  of  the  cycle. 

and  a  corollary: 

Rapidity  of  motion  is  inversely  proportional  to 
weight  handled,  pressure  applied  and  length  of 

cycle. For  example,  to  illustrate  the  law,  wrapping  a  box  of 
safety  matches  in  light-weight  paper  would  require  only 
slight  muscular  effort  and  the  motion  and  the  completion 
of  the  cycle  would  be  of  great  rapidity.  The  ratio  of 
strain  would  be  great.  Wrapping  a  two-foot  cube  box 
weighing  forty  pounds  in  heavy  tarred  paper  would 
require  great  muscular  effort  and  the  motion  and  the 
completion  of  the  cycle  would  be  of  low  rapidity.  The 
strain  would  be  relatively  slight.  The  corollary  may  be 
applied  to  the  same  example. 

The  first  law  and  its  corollary  were  later  supplemented 
by  a  second  law: 

For  a  muscular  effort  of  a  given  power  the  dur- 
ation of  work  and  rest  periods  is  inversely  pro- 

portional to  the  rapidity  of  motion. 
Reverting  to  the  example  of  the  wrapping  of  the  two 

boxes,  the  second  law  means  that  since  the  rapidity  of 
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motion  in  wrapping  the  matches  is  srraat,  the  work  and 
rest  periods  should  be  short,  while  they  should  be  long 
for  the  operation  of  wrapping  the  large  heavy  box. 
The  application  of  these  laws  to  time-study  was  of 

course  the  embodiment  of  the  consideration  of  strain. 
The  results  seemed  to  the  originator  of  the  laws  to 
reduce  to  such  an  extent  the  inequalities  in  values  that 
he  began  to  standardixe  his  data  by  building  up  a  curve 
showing  the  rest  or  relaxation  times  that  should  be 
considered  as  necessary  to  offset  working  times,  the 
whole  based  on  length  of  cycle.  This  curve,  begun  in 
1911  and  finished  in  1916,  is  the  key  part  of  the  present 
system.  It  is  called  the  relaxation  curve  and  its  limits 
for  relaxation  time  in  proportion  to  working  time  are 
15  per  cent  and  210  per  cent 

In  practical  application  the  time-studies  are  quite 
different  from  those  made  in  usual  time-study  practice, 

both  in  nature  and  purpose.  They  are  conducted  by 
practical  workmen  employed  in  the  departments  studied 
in  order  to  facilitate  understanding  on  the  part  of  all 
employees  of  the  important  part  strain  plays  in  the 
determination  of  job  values.  Moreover  the  time  studies 
are  used  merely  as  a  check  so  far  as  productive  motions 
are  concerned.  They  do,  however,  assume  considerable 
importance  in  the  analysis  of  all  that  is  not  strictly 
productive  motion,  as  they  are  used  in  verifying  the 
established  strain  ratios.  It  is  considered  that  the 
form  of  time  study  generally  practiced,  while  it  shows 
inequalities  of  time  in  repeated  fractions  of  operations, 
does  not  analyze  the  causes  of  the  inequalities,  and 
therefore  tends  toward  erroneous  conclusions. 

In  applying  the  system  it  was  found  that  sequence 
of  motion  had  a  strong  bearing  upon  strain.  For 
example,  if  a  sequence  is  made  up  of  thirty  motions, 

DEPT. 
SECTION 

QUARTER,  19 

orauiToia IIOURS 
BEOAUX 

OPER 
B  Hr. 

AUjOWFX)      BS 

«_*r-^ IS^ IV.*«t. 

T«^ 
Praductiv« 
<a>  SiumI. 

Producliv* 
•160 

Sm 

»B 
So., 

T«J ToEquJ 

Si.nd.nl 
IdU 

Tim. 

BrMl- 

■/.//-*/ 1? (/ II lik  1.  0 <tto iltl    0 
f  *"  «  (#  O 

</6(/ 

yj-fi  V 69.0 i  lit. 

■>,o  ♦<,' 

1  iO 

**•!*■ -Al t*^ f1 1 lUiTO H'ift 

^I^ID 

/»V3  3i ^V? 
/efulb 

12.0 7?.0 

iffi 

3^1 4' 4
' 

130 

a-v:-*j }f It 9 loH.c 

J*7.<> 

j</a^.e It  •il,f 

vv* ni  0  0  'I 

¥i.«i. 

/«/3!>' 

IK 
**•  <-4y iV 

11 

4 /*>».* 

s■^l.J 

i/i,4.e 

II  l,l.fj 
</</* 

111  1  ̂   L 75.0 
if-Of 

•  ̂ 0 V9» 
r-  « -47 

^1 
It 1 ;4o^d iiu 1  tto  6 

<)1H.'t 
/if* 

<ilrKit 

BO 

73 

,7 
S'i'7 

(.tC 

V-it-«7 

I'? 
11 /vof.e vvy.f 

l<tl.(,1 

ibXfia if/ 

/O-ilfLI 

9 

■i  3  'j4 

4"-4^-4/ 3/ H 7 jiAU. 
tv>./ 

<j4e;./ 

It  ffTt '?«•» lit  fit 

7,"\.9 

ltd  t'^ K 
<■  it±J 11 ft 7 /*J«V IHt.l 5»W./ ,1  mi 

kllr 

llS-S-(% 

74.5 

76.5 

77,0 
662 
85,9 69,9 

(.-ifCl 
fc-  fc-  Ay IV 

/S"
 

V 
/i±i  ¥ 

*-<»i/ 

fIV 1  L  ̂ 3/ 

iK,^ 

li 

fc-/J-4/ ,?Y 

IS'
 

f 

/V«.J 

fcflS fiituA 
lllfl.'^ 

1*7' 

//Ji'iV 

iff-l- 

L-'MX/ M 4 
'H.f.t, i*ii,i 

/</**.* 
ntto  1 

111 

I'tlii. 

i^io 

L  •«;-«/ ^/ 
(•^ 

2 li*9T.f an 

^  7*  ' 

li.0.iH 

7f-1 

1^3 i1 0 

li<^^\ 

7-V-^ I* 
,} 

/ 
/V7af 

dtif 

i«<l.^ 

l^iOio 

llffi 

>    Iifi1¥0 

•itv 

<V-.^n. 

DIVISION  OF  PROiXXn-IVE  PAYROLL COST  PER  B 

Wmt,fm»m TMd IViA uitl ISW  UM 

i»„ ic»p 

PrediKi. 
Slud. Pnal 

uM 

S«.p 

.S.„p 

AUo« 

¥-11-9.1 ^7fe.i7 f  ic-j.ro 
^c.eofii 

O.toii^Sf 

'o.noi^C 

0-1 1- 9.1 Ho.>41 O.0e{9.U 
O.OfJIi 

tl.60ll(l<. ¥-«»•  JL/ iii.ti 
il.yo 

n.oetol uoolil t.oooti 

4"-  a-*/ 
'io-i.tt ^1  .Ue 

0.0011 'i 

o.ntfil a.oooiil 

r-  *-a/ ItU.Ji Tt.  10 

0.00  to  5 

noo7¥<f 
o.ttoSIU 

4"-/*-4y iJf.ia 11.A0 

QJlof-16 
0.001  <^-l 

a.mltl i"-«j-a/ tit  11 11.00 DJJ 

O.ot 

f-a 

O.OOl^l 

t.»i07i.l 

f'  i»-i/ iii:7i. 

if./t 

1N- 

O.OOlCi 

t.otofH' 

lt-U-9J ntt.ik 
T't.CfO 

0.  ooiti 
o.otici 

O.OOOIti.^ 

L-ii-a.1 f¥i.l 

f-
 

nL.u< 
O.tO'JI/O 

O.OOIt'^i 

0.00  (f  11 

i.oaOi'H 

ff7.' 

-Mt- o.omt't, 

V.OOiiTi 
o.iioo</01 
i  ooaa(. 

1-  y-a/ .I¥i.fi. 

2,¥>' 

u.a^oiii J.OOi'^3 ii.OfoitL 

O.H-*.  rn. 

FIG.  1— BEDAUX 

The  beading  Optrator*  covers  the  total  number  of  operators,  which  equals  the  productive  plus  the  nonproductive.  The 
column  Below  Standard  shows  the  number  of  productive  operators  below  standard.  The  heading  Hours  covers  the  pro- 

ductive and  nonproductive  hours  worked  by  tne  department  and  their  total.  The  heading  Bedaxix  covers  in  the  column 
Productive  on  Standard  the  number  of  B«  produced  by  the  productive  operators  on  work  on  which  B  values  have  been 
•et  The  figures  are  obtained  from  the  work  records.  The  column  Productive  at  60  is  for  record  on  operations  on  which 
BO  B  values  have  been  set.  The  column  Set-up  is  used  to  record  Bs  on  set-up  work  on  which  B  values  have  been  set. 

The  column  Total  equals  the  sum  of  the  other  columns  (in  the  example  shown  "Productive  on  Standard"  plus  "Scrap"). 
It  represents  the  total  energy  expended.  The  Operator  B-hr.  ig  equal  to  the  "Productive  on  Standard"  divided  by  the 
number  of  "strictly  productive  hours."  The  "strictly  productive  hours"  equals  "Productive  on  Standard"  in  Bs,  divided 
by  "Productive  Hours"  minus  the  quantity  Total  (under  "allowed  Bs")  minus  Bs  allowed  to  equal  standard,  divided  by OR  060 

•0.     For  example,  to  obUin  the  Operator  B-hr.  in  the  first  line,    ^o'cn       aana  =    *®   i^approx.) 

1,561  — 

18,611  —  6,976 

60 

The  value  69  is 
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[fifteen  of  them  identical,  the  strain  will  be  greater  if 
;the  fifteen  identical  ones  are  together  than  if  they 
'  alternate  with  the  others.  As  a  consequence  there  was 
built  up  a  table  of  added  allowances  on  the  sequence  of 
motion.  In  the  same  way  another  table  of  allowances 
was  made  to  take  care  of  the  effect  upon  strain  of  the 
position  of  the  body.  As  an  example,  strain  is  greater 
when  performing  an  operation  with  the  elbow  at  the 
height  of  the  shoulder  rather  than  at  the  height  of  the 
waist. 

Once  having  the  capacity  to  determine  the  exact 
nature  of  the  strain,  and  therefore  the  exact  allowance 
for  relaxation  required,  the  industrialist  is  in  position 
to  arrive  at  a  figure  of  effort  and  relaxation  combined 
which  becomes  comparable  in  all  cases.  It  is  necessary 
however  to  have  a  unit  of  measurement,  or  in  other 
words  to  make  uniform  application.     The  Bedaux  sys- 

tem reduces  everything  to  what  would  ordinarily  be 
called  points,  but  which  the  system  terms  Bs. 

A  B  is  a  fraction  of  a  minute  of  work  plus  a  frac- 
tion of  a  minute  of  rest,  always  aggregating  unity, 

but  varying  in  proportions  according  to  the  nature 
of  strain. 
Continuing  the  example  of  the  simple  operations  of 

wrapping  the  two  boxes :  If  because  of  the  nature  of  the 
operation  on  the  wrapping  of  the  small  box  the  allowance 
for  rest  must  be  160  per  cent,  the  base  cycle  of  per- 

formance being  one  second,  the  total  becomes  one  second 

plus  1.6  sec,  which  equals  2.6  sec,  or  B0.0433  (2.6  -f- 
60).  And  if  because  of  the  nature  of  the  operation  on 

the  wrapping  of  the  large  box,  the  allowance  for  relaxa- 
tion must  be  30  per  cent,  the  base  cycle  of  performance 

being  four  minutes,  the  total  will  be  four  minutes  plus 
1.2  min.,  which  equals  5.2  min.  or  B5.2.    The  two  oper- 
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a  measure  of  the  operators  in  the   department.     It  represents  the  operators'  speed  while  working  on  productive  work. 
The  columns  headed  by  Allowed  Bs  are  self-explanatory.  The  figures  under  Department  B-Hr.  measure  the  depart- 

ment as  a  whole  (in  centra-distinction  to  the  values  measuring  the  operators  on  strictly  productive  work).  They  are 
attained  by  dividing  the  "Productive  on  Standard"  by  the  total  hours  of  the  producers.  To  obtain  the  61  in  the  first 
line,  95,060  -^1,561  =  61  (approx.). 

The  columns  under  Non-productive  Bs  are  self-explanatory.  So  are  the  columns  under  Division  of  Productive  Pay- 
roll and  Cost  per  B,  with  one  exception,  the  column  Standard  Non-productive,  which  is  determined  by  observation.  The 

columns  under  Ratio  of  are  self-explanatory.  The  figures  under  Supervision  B-hr.,  which  measure  the  supervision,  are 
found  by  dividing  the  total  actual  B  cost  into  the  product  of  the  department  B-hr.  and  the  standard  total  B  cost.  To 
obtain  the  value  in  the  first  line,  61   X  0.01773  -=-  0.01077  =  100   (approx.). 

The  Base  of  Supervision  Premium  is  determined  by  the  ratio  of  trained  help  to  new  help.  The  Premium  Bs  equal 
the  supervision  B-hr.  minus  the  "Base  of  Supervision  Premium." 

Under  ideal  conditions  the  figures  in  the  three  columns  Operator  B-hr,  Department  B-hr  and  Supervision  B-hr  should 
be  the  same. 
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ations  should  produce  in  each  case  a  number  of  pieces 
such  as  to  make  an  equal  number  of  Bs  in  a  given  time. 
The  number  of  pieces  would  be  in  this  illustration  ap- 

proximately 13,860  and  115  reapecti\'ely. 
If  in  wrapping  the  small  box  the  operator  produces 

18,000  pieces  in  a  day  of  10  hours,  the  productive  value 
is  779  B  08.000  X  0.0433).  As  the  value  of  the  strain 
has  been  determined  for  the  wrapping  operations  on 
both  boxes,  the  same,  or  another  operator  should  pro- 

duce with  equal  application,  skill  and  strength,  a  value, 
in  working  on  the  large  box.  of  779  B,  or  150  wrapped 
boxes  (779  -=-  5.2).  Because  of  the  exact  determination 
of  strain  in  each  case,  a  difference  in  the  quantities  of 
Bs  produced  would  indicate  a  difference  in  application, 
in  skill,  or  in  strength. 

In  all  lines  of  endeavor  a  human  being  should  reap 

in  excess  of  standard,  namely  179.  The  other  25  per 
cent  may  logically  be  placed  in  a  reserve  fund  to  provide 
for  the  reward  of  indirect  labor  and  supervision  on  the 
basis  of  their  respective  B-hr.  or  individual  measure- 
ment. 

Assume  that  on  another  day  the  same  operator  pro- 
duces 16,000  pieces  or  69.3  B  in  nine  hours,  and  that 

during  the  tenth  hour,  because  of  shortage  of  material, 
lack  of  space  or  receptacles,  breakdown  of  machinery 
or  tools,  or  any  other  cause  beyond  his  control,  the 
operator  is  compelled  to  remain  idle.  Being  an  hourly 
worker,  he  receives  pay  for  the  idle  hour,  or  the  equiva- 

lent of  60  B,  a  total  of  753  B  for  nine  hours'  actual 
work.  The  B-hr.  value  for  the  operator  is  then  77,  but 
the  B-hr.  measurement  of  the  performance  of  the  de- 

partment is  69.3.    The  analysis  of  the  cause  which  com- 
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FIG.  2— PLANT  POSTING  SHEET 

The  cnt  shows  two  anits  of  the  posting  sheet.  General  practice  is  to  make  the  posting  sheet  large  enough  to  contain 
Doatings  of  18  or  more  operators.  Operator  No.  12.38  is  figured  at  a  rate  of  42  cents  per  hour.  The  record  of  operator 
No.  1246  is  posted  in  red  ink  because  his  measurement  is  below  60.     One  of  the  methods  used  to  encourag^e  operators  to 

60  B  per  hour  is  to  post  all  below  60  in  red. 

pels  the  reduction  from  77  to  69.3  permits  the  measure- 
ment of  all  branches  incidental  to  production,  and  of 

supervision. 
The  measurement  of  supervision  for  a  department 

is  made  as  follows:  The  standard  productive  cost  per 

B,  the  actual  productive  cost  per  B,  the  standard  non- 
productive cost  per  B  and  the  actual  non-productive  cost 

per  B  are  determined.  The  two  productive  costs  and 
the  two  non-productive  costs  are  added  in  each  case  to 
give  the  total  standard  cost  per  B  and  the  total  actual 
cost  per  B  for  the  department. 

The  department  B-hr.,  obtained  by  subtracting  from 
the  operator  B-hr.  the  units  allowed  for  causes  beyond 
the  control  of  the  operator,  permits  a  comparison  be- 

tween actual  accomplishment  and  possible  accomplish- 
ment and  gives  the  true  measure  of  supervision  when 

cost  is  taken  into  consideration.  The  measurement  of 
supervision  expressed  in  percentage,  or  as  the  ratio  of 
standard  to  actual,  is  obtained  by  multiplying  the  stand- 

ard B  cost  by  the  department  B-hr.  and  dividing  the 
product  by  the  actual  B  cost. 

It  becomes  evident  that  if  a  supervisor  allows  his 
department  B-hr.  to  decrease  through  losses  of  possible 
production,  his  actual  B  cost  increases  beyond  standard, 
automatically  reducing  the  supervision  B-hr.  below  the 
department  B-hr.  thus  penalizing  supervision  by  oblisr- 

reward  directly  proportional  to  his  productive  effort,  so 
that  consideration  of  reward  must  enter  into  a  proper 
system  for  the  determination  of  remuneration.  How 
reward  is  provided  in  the  Bedaux  system  Is  best  shown 
by  continuing  with  the  example  used  heretofore: 

As  allowance  for  relaxation  has  been  introduced  into 

the  expression  of  the  unit,  the  operator  taking  the  nor- 
mal amount  of  rest  should  produce,  on  any  job,  60  B  per 

hour.  The  operator  who  wraps  18,000  small  boxes  per 
day,  aggregating  an  energy  value  of  779  B,  exceeds 
normal  by  179  B  and  his  B-hr.  measurement  becomes 
77.9.  It  is  with  the  expectation  that  he  will  produce 

.normally,  or  at  the  rate  of  60  B  per  hour,  that  he  is  given 
remuneration  at  a  given  rate  of  say  30  cents  per  hour,  a 

price  representing  the  value  of  that  skill  normally  ex- 
erted. The  measurement  of  77.9  B-hr.  indicates  two 

things:  first,  that  he  has  exerted  himself  beyond  normal 

'  and  is  therefore  entitled  to  a  reward ;  second,  that  by 
•letting  to  produce  more  than  standard  he  has  com- 
pdled  a  performance  above  normal  from  those  whose 
co-operation  he  must  have  in  order  to  produce  at  all, 
Le.,  indirect  labor  and  supervision.  Their  extra  efforts 
in  turn  indicate  that  the  operator  is  entitled  to  only  a 
part  of  the  remuneration  for  production  above  normal. 

The  reward  to  the  operator  may  arbitrarily  be  placed 
ftt  75  per  cent  of  the  money  value  of  the  Bs  produced 
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jng  it  to  accept  less  than  the  possible  financial  returns. 
I  In  principle  the  measurement  of  non-productive  de- 

partments, when  B  values  are  not  directly  established 
for  the  work  of  the  individual,  is  obtained  in  the  same 
way  as  is  the  measurement  of  supervision.  The  only 
difference  is  that  the  B  cost  of  operating  the  department 
affected  becomes  the  principal  factor  in  the  calculation. 

Inspection  is  another  form  of  endeavor  to  be  cared 
for.  In  the  application  of  the  B  system  inspection 
is  divided  into  preventive  and  positive.  Preventive,  or 
floor  inspection,  is  rewarded  on  the  relation  of  depart- 

ment B-hr.  to  percentage  of  scrap,  in  a  ratio  making 
it  more  profitable  to  the  inspector  to  have  a  department 
B-hr.  of  60  with  no  scrap  than  a  higher  B-hr.  with 
a  scrap  percentage  above  zero. 

All  operations  of  positive  inspection  have  a  B  value 
that  allows  treatment  similar  to  that  of  any  productive 
work.  B  values  on  rejected  pieces  are  of  course  higher 
than  on  accepted  parts,  which  places  rejection  at  a 
premium.  But  the  salvage  department,  benefitting  even 
more  by  sending  back  into  process  pieces  erroneously 
rejected  by  positive  inspection,  prevents  abuse.  Thus  a 
treble  check,  without  decrease  of  possible  production,  is 
obtained. 

Planning  becomes  merely  the  relating  in  detail  of 
the  B  values  of  parts  to  be  manufactured  to  the  B 
capacity  of  departments,  sections  or  groups,  indicated 
by  operator  and  department  B  hours. 
Two  forms  are  necessary  in  keeping  record  of  ac- 

complishment, an  analysis  sheet  and  a  plant  posting 
sheet.  Examples  are  shown  in  Figs.  1  and  2.  A  careful 
study  of  them  will  indicate  the  quantity  of  clerical  force 
required  to  keep  the  records  for  a  plant  of  a  given  size. 

Recapitulation 

A  recapitulation  of  the  salient  features  of  the  Bedaux 
principle  and  system  is  afforded  by  these  statements : 

The  principle  aims  to  establish  a  standard  of  measure- 
ment of  labor. 

The  essential  part  of  the  system  is  a  relaxation  curve, 
its  values  determined  by  trial.  It  is  based  on  length 
of  cycle  of  operation  only  but  is  supplemented  by  tables 
of  added  allowances  controlled  by  sequence  of  motion 
and  position  of  the  body. 

The  unit  of  measurement  of  accomplishment,  called  a 
B,  is  one  minute,  divided  into  time  for  work  and  time 
for  rest. 

All  computations  are  made  in  Bs.  The  actual  money 
paid  to  a  worker  is  determined  by  multiplying  his  hourly 

.  rate  by  the  number  of  hours  worked.  It  is  given  to 
him  in  an  envelope.  In  another  envelope  he  is  given 
an  additional  amount  determined  by  multiplying  all  Bs 
over  standard  by  three-fourths  of  his  hourly  rate  divided 
by  60. 

There  are  no  piece  prices. 

Supervision  and  indirect  labor  are  rewarded  for  extra 
effort  reflected  in  production. 

Method  and  equipment  do  rot  enter  into  the  system. 
(Improvements  in  method  and  equipment  call  for  the 
setting  of  revised  B  standards.) 

There  is  one  unit  to  use  in  all  records  of  production 
of  individual  and  department.    Two  forms  are  necessary. 

Painting  Machine  Tools  White 
By  Frank  C.  Hudson 

I  am  much  interested  in  the  experiment  of  H.  Beck- 
ford  &  Co.  in  painting  machine  tools  white,  as  told  by 
Ellsworth  Sheldon  on  page  1013,  Vol.  55,  of  American 
Machinist. 

I  don't  know  when  or  where  it  originated,  but  the  first 
place  I  ever  saw  it  was  in  the  Pittsburgh  Locomotive 
Works  in  1894.  It  was  particularly  striking  there  be- 

cause of  the  smoky,  murky  atmosphere  of  Pittsburgh  at 
that  time,  and  also  because  it  was  not  confined  to  a  few 
machines.  Every  machine  in  the  shop  was  resplendent 
in  a  coat  of  white.  And,  as  the  manager,  the  late  D.  A. 

Wightman,  told  me,  "it  saved  its  cost  in  bolts  and  nuts 
and  other  things  which  were  hidden  by  the  shadows  on 

the  floor  near  the  machines." 
Another  experiment  was  at  the  old  Bullock  Electric 

Co.,  in  Cincinnati,  where  every  machine  shone  with  a 
coat  of  aluminum  paint. 

The  fact  remains  however  that  few  places  continue  to 
keep  machines  painted  white  or  in  very  light  colors. 

The  last  paragraph  of  Mr.  Sheldon's  article  ought  to  be 
perfectly  true  but  experience  hardly  bears  it  out.  At 
any  rate  I  have  never  known  machines  to  be  kept 

painted  white  many  years  in  any  given  shop.  I've 
always  thought  I  would  do  it  in  a  shop  of  my  owii,  but 
it  never  seems  to  last.  Perhaps  others  know  where 
it  has. 

Removing  White  Lead  from  Stampings 
By  I.  B.  Rich 

All  of  the  problems  of  making  certain  pieces  of  work 
are,  unfortunately,  not  always  confined  to  the  piece 
itself.  Such  a  case  is  to  be  found  in  the  drawing  of 
heavy  brake  drums  for  automobiles.  On  account  of  the 
heavy  metal  handled  it  is  customary  to  use  white  lead 
as  the  drawing  lubricant.  The  annoying  problem  is 
the  removal  of  the  white  lead  after  drawing. 
When  white  lead  is  mixed  with  linseed  oil,  as  is 

frequently  if  not  usually  done,  its  removal  is  quite  a 
task.  If,  however,  the  white  lead  is  mixed  with  kero- 

sene, any  of  the  good  cleaners,  such  as  oakite,  will 
remove  it  without  diflSculty.  This  will  help  considerably 
in  preparing  such  parts  as  require  a  white  lead  lubricant, 
for  further  machining  or  for  assembly. 
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Making  the  Latrobe  High-Speed  Twist  Drill 
steel  Rolled  to  Obtain  Greatest  Density  at  Points  of  Wear— Flutes  Milled  After  Twisting 

—Drills  and  Shanks  Assembled  by  Unusual  Methods 

By  s.  ashton  hand 
Associate  EMltor,  American  Machinist 

IN  THE  manufacture  of  high-speed  drills  the  Latrobe 
Tool  Co..  Latrobe.  Pa.,  supervises  the  rolling  of  the 

steel  from  which  they  are  made.  Great  care  is  exer- 
cised to  insure  that  the  steel  shall  be  so  rolled  as  to  give 

high  density  to  the  points  of  greatest  wear  in  the  fin- 
ished drill.    For  instance,  in  making  a  li-in.  drill,  an 

A  B  C  0  E  T^  a 
no.  1.     SUCCKSSIVB  STAGES  IN  ROLXJNO  THE  BAR 

8-in.  ingot  is  cogged  under  a  hammer  to  a  2-in.  square 
bar  and  further  working  is  done  by  rolling.  In  the  first 
pass  between  the  rolls,  the  bar  is  reduced  to  li  in. 
square  and  in  the  second  pass 
it  is  brought  to  the  shape 
shown  at  A  in  Fig.  1. 

The  bar  is  then  turned  90 
deg.  and  rolled  to  the  shape 
shown  at  B.  The  following 
passes  gradually  bring  the 
bar  to  the  shapes  indicated  at 
C,  D,  E.  F  and  G.  At  F  the 
bar  is  again  turned  90  deg. 
and  then  back  to  the  normal 
position  for  the  last  pass  at  G. 

That  the  methods  used  in 
hammering  and  rolling,  result 
in  working  the  steel  to  a  high 
density  at  what  will  be  the 
lands  and  cutting  edges  of  the 
finished  drill  may  be  seen  by 
the  micro-photographs  in  Fig. 
2.  The  parts  of  the  bar  from 
which  the  specimens  for  the 
micro-photograph.s  were  taken 
are  indicated  by  the  black  dots 
in  the  section  diagrams  at  the 
left  of  each  halftone. 

Micro-photographs  at  A  and 
C  were  taken  from  cross-sections  of  the  bar  while  those 
at  B  and  D  were  taken  from  longitudinal  sections.  The 
samples  photographed  were  taken  from  an  annealed  bar 
which  showed  the  following  analysis:  Carbon,  0.66; 
silicon,  0.20;  manganese,  0.23;  sulphur,  0.015;  phos- 

phorus, 0.013;  tungsten,  18.15;  chromium,  4.01;  van- 
adium, 1.05.  All  the  photographs  show  highly  worked 

areas,  with  the  carbides  well  broken  up  and  evenly 
distributed. 

The  drill  blanks  are  cut  from  the  bar  on  a  band  saw 

and  packed  in  pots  with  one-third  charcoal  and  two- 
thirds  sand  for  annealing.  They  are  heated  in  a  gas 
furnace  to  1,700  deg.  F.  and  allowed  to  soak  for  10  hr., 
when  the  heat  is  reduced  so  they  will  cool  to  1,200  deg.  F. 
at  the  rate  of  20  deg.  per  hour.  At  this  point  the  gas 
is  turned  off  and  cooling  takes  place  naturally  and  gradu- 
ally. 

Twisting  is  done  by  hand  in  a  machine  provided  with 

a  number  of  round  plates  having  central  openings  of  the 
shape  of  the  rolled  bar  and  free  to  revolve  within  an 
upright  barrel.  A  hot  blank  is  fed  through  the  openings 
in  the  plates  until  the  lower  end  enters  a  stationary  die 
at  the  bottom  of  the  barrel.  As  twisting  progresses  the 
stack  of  plates  revolves.  The  motion  of  the  lower  plate 
is  arrested  by  a  pin  bringing  up  against  the  end  of  a 
slot  in  the  die  at  the  bottom,  giving  the  blank  a  certain 

amount  of  twist  at  the  part  in  the  lower  plate.  The  bot- 
tom plate  now  being  stationary,  holds  the  bar  at  that 

point.  As  twisting  progresses  the  second  plate  is 
brought  to  a  stop,  by  a  pin  against  the  end  of  a  slot  in 
the  lower  plate  and  so  on  until  the  top  plate  is  stopped, 
when  the  blank  will  be  twisted  to  the  helix  angle  deter- 

mined by  the  location  of  the  stop  pins  and  slots.    The 

KIG.  2.     MICKOI'HOTOGRAPHS  OF  CROSS  AND  IX)NGITUI)I.\.\I.  SIOfTKJNS 

blank  is  removed  from  the  machine  vertically  by  a  twist- 
ing motion.  By  reversing  the  direction  of  motion,  the 

apertures  in  the  plates  will  be  so  aligned  that  the  next 
blank  can  pass  through  them  and  enter  the  stationary 
die  in  the  bottom  of  the  machine.  Twisting  can  then 
proceed  as  before. 

Milling  the  Flutes 

After  the  blanks  have  been  centered,  pointed  and 

rough-turned,  the  flutes  are  finished  to  shape  by  a  mill- 
ing operation  as  shown  in  Fig.  3.  This  operation  is  one 

not  generally  done  on  hot-twisted  drills,  the  flutes  being 
finished  by  grinding  and  polishing. 

The  cutters  for  milling  the  flutes  are  relieved  in  a 
straight  line  instead  of  being  eccentrically  relieved,  as 
is  usual.  The  reason  for  this  is  that  when  eccentrically 
relieved  cutters  used  on  high-speed  steel  become  dull, 
they  are  apt  to  be  scored  for  a  considerable  distance 
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along  the  relieved  part  of  one  or  more  teeth;  and  in 
sharpening  them  by  grinding  the  radial  faces  of  the 
teeth,  so  much  metal  would  have  to  be  ground  away 
that  two  or  three  sharpenings  would  be  all  they  could 
stand  before  reaching  scrap  condition. 

Sharpening  a  fluting  cutter  on  the  straight  relief  is 

FIG.   3.      MILLING  THE  FLUTES 

shown  in  Fig.  4.  The  cutter  is  located  on  the  stud  H 
attached  to  the  arm  B,  and  the  arm  rocked  while  the 
top  of  one  tooth  is  in  contact  with  the  abrasive  wheel. 
Indexing  from  tooth  to  tooth  and  grinding  the  top  of 
each  sharpens  one  side  of  the  cutter.  The  form  of  the 
cutter  is  not  symmetrical  and  while  the  curves  on  each 
side  are  of  the  same  radius  their  centers  lie  in  different 
planes.  In  sharpening  one  side  of  the  cutter  it  lies 
against  the  arm  B.  In  sharpening  the  opposite  side  it 
is  placed  on  a  stud  provided  with  a  shoulder  and  is  kept 
a  certain  distance  away  from  the  arm.  Grinding  each 
side  of  the  cutter  in  different  positions  in  relation  to 
the  arm  B  results  in  giving  it  the  proper  shape. 

Milling  the  clearance  on  the  drill  lands  is  done  in  the 
usual  manner.    The  setup  and  operation  may  be  seen  in 

Fig.  5  very  clearly  and  need  no  detailed  description. 
Twisted  high-speed  drills  of  the  two-piece  type  are 

attached  to  their  shanks  by  several  methods,  according 
to  the  size.  Drills  from  A  to  is  in.  are  electrically  butt- 
welded  to  the  shanks.  From  i  to  IJ  in.  the  shanks  are 
counterbored  to  a  taper  of  3i  in.  per  foot.  The  mating 
ends  of  the  drills  are  turned  to  the  same  taper  and  have 
a  series  of  fine  pitch  rings  cut  on  them,  very  much  like 
a  thread  without  lead. 

For  drills  over  li  in.  the  shanks,  besides  being  coun- 
terbored to  a  taper  of  3A  in.  per  foot,  are  internally 

threaded  on  a  Lees-Bradner  thread  milling  machine. 
The  mating  ends  of  the  drills  are  turned  to  the  same 
taper  and  threaded  to  fit  the  shank,  the  operation  being 
shown  in  Fig.  6. 

FIG.   5.      MILLING  CLEARANCE  ON  THE   LANDS 

FIG.   4.     GRINDING  A  FLUTING  CUTTER 

FIG.    6.      THREADING  FOR  THE  SHANK 

In  heat-treating,  the  drills  are  preheated  to  1,500  deg. 
F.,  in  a  circular  gas-fired  furnace,  and  allowed  to  soak 
at  the  saturation  point  for  about  20  min.,  after  which 
they  are  transferred  to  the  high-heat  furnace  where  the 
temperature  is  raised  to  2,500  deg.  F.  They  are  then 
quenched  in  oil.  Tempering  is  done  in  molten  saltpeter 
at  a  temperature  of  1,100  deg.  F.,  where  the  drills  are 
held  for  about  2  min.,  after  which  they  are  sand  blasted 
at  the  point  where  the  sockets  are  to  be  attached. 

Drills  with  sockets  loosely  assembled  by  hand  are  put 
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FIG.  T.     HHATINO  IN  THB  8POT-WmJ)INO  MACHINB 

in  a  Thompson  spot-weldingr  machine,  Fig.  7,  and  heated 
at  the  joint  to  1.500  deg.  F.  They  are  then  taken  to  a 

spinning  lathe  and  rapidly  revolved  while  the  two  spin- 
niiw  tools  A  and  B,  Fig.  8,  are  brought  with  great  pres- 

sure against  the  joints,  closing  the  metal  of  the  shanks 

FIG.   ».      ATTACHING  THE  SHANK   BY   SPINNING 

tightly  on  the  drills.    To  further  insure  the  tightness  of 
the  joints  they  are  brazed. 

Heating  in  the  welding  machine  requires  about  30  sec., 

FIO.  t.     80MB  STAGES  OF  MANUFACTURB 

and  a  surprising  thing  is  that  while  the  metal  is  brought 
to  a  red  heat  at  the  joint,  the  heat  is  communicated  to 
the  rest  of  the  drill  so  slowly  that  the  temper  is  not 
effected  at  any  vital  spot,  and  besides,  the  drill  can  be 
handled  at  the  ends  with  the  bare  hand. 

The  drills  are  then  thoroughly  cleaned  by  sand  blast- 
ing after  which  they  are  ground  for  size  and  clearance 

in  the  direction  of  their  length,  the  amount  of  clearance 
being  0.001  in.  per  inch  of  length. 

Grinding  the  Cijtting  Edges 

Next  the  cutting  edges  are  ground  to  shape  on  a  Sell- 
ers twist-drill  grinding  machine  and  finally  the  trade 

mark  and  size  are  rolled  in  on  the  body  next  to  the 

shank.  At  this  point  the  drills  have  been  somewhat  an- 
nealed by  heating  in  the  spot-welding  machine  and  the 

brazing  furnace  but  are  still  quite  hard  and  it  is  sur- 
prising to  see  how  well  the  marking  rolls  stand  up  to 

the  work. 

In  Fig.  9  is  shown  some  of  the  stages  through  which 
the  drills  pass  in  the  course  of  manufacture.  At  A  is  a 
blank  as  cut  from  the  bar ;  B  shows  the  blank  after  being 
twisted,  and  at  C  after  fluting,  milling  the  clearance  and 
the  threads.  £>  is  a  taper  shank  with  interior  threads 
milled  and  the  tang  formed,  while  at  £  is  a  completed 
drill. 

What  Are  the  Worker's  Prospects  in  the 
Machinery  Building  Industry? 

By  p.  A.  Fredericks 

Referring  to  the  article  by  A.  W.  Forbes,  which 
appeared  on  page  667,  Vol.  55,  of  American  Machinist, 
the  writer  believes  that  the  chart  would  be  much  more 

useful  if  plotted  for  "years  of  experience"  instead  of 
"years  of  age,"  and  if  the  increase  in  wages  was  repre- 

sented as  a  percentage  instead  of  in  dollars.  A  chart 
for  draftsmen  was  published  in  an  article  by  the  writer 
on  page  1069,  Vol.  54,  which  will  show  what  I  have  in 
mind.  This  chart  was  originally  made  to  form  a  foun- 

dation for  reasonable  wage  advances  during  the  war 
period  and  was  used  as  follows: 

The  man's  experience  was  considered  both  before 
and  after  entering  our  employ.  This  was  then  checked 
on  the  chart  against  what  he  was  able  to  do.  As  the 
chart  was  ba.sed  upon  data  prior  to  1914  the  above 
method  indicated  what  per  cent  he  should  have  been 
increased  in  salary  if  conditions. were  normal.  To  this 
was  added  a  percentage  of  increase  to  allow  for  the 
increase  in  the  cost  of  living  from  the  time  he  entered 

our  employ.  The  index  figure  of  increased  cost  of  liv- 
ing was  taken  from  the  Bureau  of  Labor  statistics. 

That  this  method  was  fair  and  the  data  reasonably 
accurate  was  evident  by  the  fact  that  we  lost  very  few 
men  that  we  wanted  to  keep  during  the  entire  war 
period.  The  men  knew  how  their  rates  were  arrived  at 
and  showed  confidence  in  the  fairness  of  the  results. 

The  above  method  removes  Mr.  Forbes'  trouble  of 
having  his  "curves  upset  by  the  conditions  of  the  past 
six  years,"  and  can  be  recommended  from  experience, 
if  used  with  the  judgment  and  discrimination  necessary 
to  any  method  of  determining  fair  salaries. 

It  will  be  noted  that  for  any  given  individual  start- 
ing in  our  employ  at  any  given  date,  the  general  chart 

could  be  modified  by  the  cost  of  living  index  to  produce 
the  correct  curve  for  that  individual,  and  this  was  done 
in  many  instances. 
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The  Training  of  Workers  in  Manufacture 
II.    General  Conditions  of  Apprenticeship — Things  Necessary  for  Training — ^Problems 

Arising  from  the  School — Plant  School  vs.  Part-Time  and  Continuation  Schools 
By  J.  V.  L.  MORRIS 

Ti ^HE  argument  for  apprenticeship  is  briefly  this: Such  employments  as  have  an  extended  and  rec- 
ognized field  of  practice  and  which  enlist  the 

better  grade  of  workingman,  utilizing  both  his  technical 
knowledge  and  manipulative  skill,  and  requiring  an 
extended  period  of  participation  for  mastery,  and  which 
can  be  embarked  upon  in  the  simpler  processes  by  the 
immature  worker,  can  be  economically  prepared  for  by 

apprenticeship.  The  patternmaker's  and  toolmaker's 
trades  are  outstanding  examples  suggested  by  this 

study.  Another  is  the  hand  compositor's  trade  in  the 
printing  industry.  There  are,  of  course,  the  other 
somewhat  similar  trades  of  the  shipbuilding  industry 
and  of  the  railroad  shops. 

In  the  Vocational  Education  Survey  of  Minneapolis 
the  following  reasons  are  advanced  for  apprenticeship: 

"(1)  A  more  careful  selection  of  men  who  want  to 
follow  the  trade  results. 

"(2)  The  apprentice  advances  into  journeymanship 
with  more  interest  in  his  calling. 

"(3)  The  best  time  to  get  full  knowledge  of  different 
machines  and  processes  is  while  the  learner  is  young. 
With  proper  apprenticeship  training  the  youth  learns 
best  methods  at  the  outset,  instead  of  unlearning  bad 
practices  later. 

"(4)  Where  school  training  accompanies  shop  prac- 
tice, the  youth  gains  technical  mastery  over  processes 

which  would  otherwise  be  mechanical,  and  learns  to 
adapt  himself  to  changing  conditions  as  the  untrained 
machine  worker  never  can. 

"(5)  Wider  knowledge  of  all  processes  gives  him  an 
understanding,  even  in  specialized  work,  which  machine 
hands  cannot  have. 

"(6)  Apprentices  of  the  future,  if  some  better 
method  of  teaching  can  be  found,  will  be  not  only  all- 
around  men,  able  to  cope  with  every  situation,  but  also 
men  from  whom  the  shop  can  obtain  foremen  and  tech- 
nicians. 

"Modern  industry  may  even  complete  an  organization 
in  which  all  the  work  is  done  by  machinery  made  almost 
automatic  and  operated  by  machine  hands,  but  will 
always  have  a  need  of  the  men  who  are  masters  of  its 
processes  to  bind  them  all  together  and  to  direct  the 

labor  of  the  machine  worker." 

Conditions  for  Good  Apprenticeship  Training 

It  should  be  stated  that  the  first  requirement  for 
satisfactory  apprentice  training  is  adequately  varied 
shop  experience  under  good  shop  instruction.  Advo- 

cates of  the  continuation  schools  for  trade  training 
would  frequently  have  one  believe  that  the  problem  of 
instruction  in  the  skilled  trades  is  solved  by  the  estab- 

lishment of  such  schools.  There  is  no  attempt  to  belittle 
the  utility  of  that  movement  in  stating  that  the  best  of 
instruction  in  such  schools  will  never  make  efficient 

mechanics  without  adequate  experience  in  the  manipu- 
lative phases  of  the  trade,  which  under  apprenticeship 

can  only  be  obtained  in  actual  shop  production. 
Two  methods  are  possible  to  provide  this  shop  experi- 

enf^e.    One  is  to  provide  a  separate  training  shop  equip- 

ped with  all  the  standard  tools  of  the  trade,  where 
general  experience  may  be  obtained  for  at  least  a  part 
of  the  apprenticeship.  The  other  is  to  arrange  an 
orderly  program  through  all  the  various  types  of  em- 

ployment at  the  trade  in  the  regular  production  shops 
of  the  plant,  under  adequate  supervision  to  see  that  the 
shop  foremen  do  not  interfere  with  the  satisfactory 
learning  of  the  trade  by  keeping  the  apprentice  at  jobs 
unprofitable  from  the  standpoint  of  learning,  or  long 
after  the  process  or  operation  has  been  thoroughly 
learned. 

The  separate  training  shop  seems  of  particular  im- 

portance in  teaching  the  machinist's  or  toolmaker's 
trades,  though  where  there  is  good  co-operation  from  the 
production  departments  it  may  not  be  necessary.  In 
one  plant  the  apprentices  are  in  the  separate  training 
department  throughout  their  apprenticeship.  In  other 
plants  the  period  is  one  or  two  years,  after  which  they 
are  placed  at  regular  production  but  under  supervision 
for  varied  experience. 

A  matter  of  prime  importance  is  the  quality  of  the 
apprentice  supervisor.  In  many  plants  he  has  had 
technical  training;  but  it  is  probably  of  greater  impor- 

tance that  he  have  the  qualities  of  a  good  teacher,  a 
strong  human  interest  in  the  apprentices,  a  thorough 

knowledge  of  the  trades  taught,  and  considerable  prac- 
tical experience  in  at  least  one  of  them  himself.  Also 

he  should  have  a  personality  which  will  secure  him 

recognition  as  being  on  a  par  with  the  shop  superin- 
tendents. 

Of  almost  equal  importance  is  the  quality  of  the  shop 
instructors.  It  goes  without  saying  that  they  should 
be  first-class  mechanics,  chosen  because  of  their  liking 
for  the  work  of  teaching,  and  desirably  given  some 
instruction  in  their  teaching.  In  the  Santa  Fe  shops 
they  are  provided  at  the  ratio  of  one  instructor  to 
twenty-five  apprentices.  A  ratio  of  one  to  fifteen  or 
twenty  apprentices  is  sometimes  recommended.  In  case 
there  is  no  separate  training  department,  their  positions 
are  usually  those  of  assistant  foremen  or  gang  bosses. 

For  the  supplementary  instruction  provided  in  the 
apprentice  school  there  seems  considerable  variation  in 
the  amount  of  time  allotted.  In  some  plants  only  about 
two  hours  is  provided  per  week;  in  others  as  much  as 
eight  hours  is  given  to  it.  The  usual  practice  seems  to 
be  about  four  hours  a  week. 

However,  it  would  seem  that  the  amount  should  vary 
with  the  technical  content  of  the  trade.  If  it  is  the 

tool  or  instrument  maker's  trade,  six  or  eight  hours  per 
week  is  not  too  much.  If  it  is  one  of  the  maintenance 
trades  or  one  where  there  is  no  necessity  for  acquiring 
skill  in  drafting,  two  or  three  hours  per  week  may  be 
sufficient  for  the  phases  of  instruction  directly  related 
to  the  trade  in  hand. 

In  many  apprentice  schools  there  does  not  seem  to  be 
sufficient  attention  given  to  this  relating  of  the  school 
instruction  to  the  trade  involved.  In  many  cases  all  are 
given  the  same  course,  no  matter  what  their  trade  may 
be.  If  only  machinists,  draftsmen  and  patternmakers 
are  concerned,  there  may  be  some  reason  in  that  prac- 
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tioe,  as  the  instruction  in  these  trades  should  in  large 
measure  be  similar;  but  blacksmiths  and  foundrymen 
have  little  use  for  some  of  the  instruction  in  drafting 
and  advanced  mathematics  and  are  frequently  unable 
to  grasp  it,  as  usually  they  are  boys  with  very  meager 
educations.  For  them,  coupled  with  fundamental  trade 
arithmetic,  there  are  possible  units  of  applied  science, 
iron  and  steel  metallurgy-  and  the  like,  which  are  both 
interesting  and  within  their  grasp,  as  explaining  phe- 

nomena which  they  have  observed  in  their  own  trades. 
However,  the  amount  of  this  instruction  required  by 
them  is  very  limited. 

There  is  an  opinion  among  many  supervisors  that 
there  should  be  some  instruction  in  the  civic-moral  field 
to  combat  the  present  industrial  unrest,  and  to  prepare 
the  apprentices  for  their  approaching  duties  as  citizens, 
a  matter  which  may  be  of  greater  interest  to  them  at 
the  time  of  apprenticeship  than  earlier  when  they  were 
in  public  school.  To  quote  from  the  1920  report  on  trade 
apprenticeship  of  the  National  Association  of  Corpora- 

tion Schools: 

"A  system  for  teaching  industrial  economics  is  of 
vital  importance  and  would,  if  properly  carried  out, 
probably  do  more  to  create  satisfactory  industrial  rela- 

tions than  any  other  single  subject." 
Of  course  the  matter  needs  to  be  handled  with  much 

perspicuity,  as  there  would  doubtless  lurk  a  suspicion 
of  capitalistic  propaganda  in  the  minds  of  many  of  the 
boys,  if  the  instruction  were  introduced  in  a  school 
which  they  were  attending  under  compulsion  as  a  part 
of  their  apprenticeship.  It  should  be  said  that,  while 
practically  no  courses  of  this  sort  were  found  in  the 
apprentice  schools  visited,  the  importance  of  the  type 
of  instruction  was  generally  recognized. 

General  Instruction 

The  law  of  New  York  State,  passed  in  1919,  estab- 
lishing part-time  and  continuation  schools,  states  that 

the  courses  of  study  "shall  include  among  other  subjects 
instruction  in  American  history,  the  rights  and  obliga- 

tions of  citizenship,  industrial  history,  economics,  the 
essential  features  of  the  laws  relating  to  the  industries 

taught." The  report  of  the  Committee  on  Education  of  the 
New  York  State  Federation  of  Labor  for  1919  contains 

the  following  item:  "We  recommend  that  courses  of 
study  be  organized  in  history,  civics,  labor,  health  and 
compensation  laws,  and  economics,  under  the  guidance 
of  the  State  Department  of  Education.  If  labor  is  to 
intelligently  exercise  its  fullest  political  power,  the 
members  of  unions  and  other  wage  earners  should  have 
exact  and  scientific  knowledge  of  the  subjects  men- 

tioned." It  is  thus  seen  that  both  organized  labor  and  the 
public  education  authorities  endorse  such  instruction. 
The  citations  from  the  law  for  part-time  schools  of  one 
state  and  from  the  recommendations  of  a  committee 
of  the  labor  federation  refer  primarily  to  public  educa- 

tion, but  are  believed  suggestive  of  the  attitude  of  the 
public,  and  hence  worthy  of  consideration  in  planning 
the  program  of  an  apprentice  school  whether  under 
public  or  private  auspices. 

In  several  corporation  schools  there  is  an  attempt  to 
rate  the  apprentice  on  his  qualities  of  character  useful 
in  his  employment.  These  are,  of  course,  but  estimates 
of  his  instructors,  supervisors  and  foremen,  but  may 

be  highly  useful  in  stimulating  the  apprentice's  recog- 
nition of  the  relation  between  his  work  efficiency  and 

his  moral  qualities,  and  to  the  management  in  selecting 
individuals  worthy  of  promotion  to  positions  of  respon- sibility. 

While  adequate  shop  instruction  is  urged  as  of  prime 
importance,  the  related  work  of  the  apprentice  school 
is  of  sufficient  value  to  recommend  teachers  of  the  first 
quality.  Ordinarily  they  are  technically  trained,  and 
usually  have  first-hand  experience  at  the  trades  whose 
book  phases  they  are  to  teach. 

The  formula  E  =  M  +  {T  +  I),  borrowed  from 
Bui.  52,  Federal  Board  for  Vocational  Education,  is  a 
satisfactory  means  for  expressing  the  desirable  content 
in  trade  training,  in  which  E  represents  the  equipment 
in  skill  and  knowledge  required  for  efficient  service  in 
the  trade  to  be  taught;  M  the  manipulative  skill  re- 

quired either  with  tools  or  in  the  control  of  machines; 
T  the  technical  knowledge  essential  in  the  particular 
trade;  /  the  industrial  insight  or  general  trade  content 
desirable  as  functioning  in  industrial  efficiency. 

In  some  cases  it  may  be  desirable  to  differentiate  in 
the  instruction  the  T,  or  elements  of  specific  trade  tech- 

nical content  in  the  particular  trade,  from  the  /,  or 
those  of  general  trade  content.  At  least  that  seems 

the  practice  in  several  apprentice  schools.  The  T  in- 
structor will  be  in  close  touch  with  the  actual  work  the 

apprentices  are  doing,  while  the  /  instruction  will  con- 
tribute the  factors  of  more  general  nature  and  common 

to  all  the  trades  taught. 
In  this  practice  there  is  sometimes  urged  a  warning 

against  "cold  storage"  teaching,  i.e.,  of  providing  in- 
struction which  we  believe  will  sometime  be  useful  to 

the  student,  but  which  has  no  immediate  application. 
There  is  much  cogency  in  the  warning,  as  there  are 
apprentices  who  will  become  excellent  mechanics,  but 
who  are  incapable  of  assimilating  instruction  beyond 
that  of  immediate  application  in  their  work.  The  solu- 

tion of  the  problem  may  be  that  worked  out  at  the 
West  Lynn  plant  of  the  General  Electric  Co.,  where  an 
engineering  school  has  been  provided  for  the  high-school 
graduates  and  simpler  apprentice  courses  for  those  who 
have  no  aptitude  for  the  advanced  work.  This  has  been 
shown  to  have  been  very  successful  in  training  the  more 
capable,  while  offering  ample  opportunity  for  training 
the  mechanic  of  average  ability.  The  Westinghouse 
Electric  Co.  provides  for  the  advanced  instruction  in  a 
voluntary  evening  technical  school.  Many  progressive 

communities  provide  the  additional  opportunities  in  pub- 
lic or  semi-public  evening  technical  schools. 
The  practice  in  the  apprentice  departments  studied 

was  to  provide  the  classrooms  inside  the  plant  and  as 
near  the  shop  as  possible.  It  .should  be  noted  that  an 
extensive  or  expensive  equipment  is  not  absolutely  nec- 

essary. For  drafting  instruction  only  suitable  draw- 
ing space  with  materials  are  required,  and  for  the  other 

classes  comfortable  seats  and  a  blackboard.  Of  course, 
it  probably  adds  somewhat  to  the  popularity  of  the 
apprentice  department  to  provide  equipment  equal  in 
quality  to  that  of  the  public  schools.  In  two  plants 
moving  picture  equipment  was  available,  as  used  for 
the  mass  education  provided  for  all  employees.  Another 

has  a  projectoflcope.  The  railroad-shop  schools  were 
stated  to  have  gathered  much  illustrative  material. 

This  additional  equipment  may  be  justified  as  plac- 
ing the  apprentice  school  on  a  par  with  the  public  high 

school,  with  which  it  must  compete  to  secure  the  better 
type  of  boys,  and  for  whom  it  offers  equal  or  superior 
opportunities  to  the  free  public  school.  But  it  should 
be  recognized  that  the  apprentice   is  paying  for  all 



February  16,  1922 Eliminate  Waste — With  Modem  Equivment 251 

i 
elaborateness  of  equipment  in  the  difference  between 
the  wages  paid  to  apprentices  and  to  those  at  regular 
production  but  with  no  supplementary  instruction;  for 
apprentice  instruction  must  in  general  be  a  profitable 
venture  in  order  to  justify  it  to  the  directors  of  an 
industrial  corporation. 

The  increasing  practice  seems  to  be  to  place  the  sup- 
plementary instruction  during  the  regular  working 

hours.  There  are  some  distinct  advantages  in  this 
practice : 

(1)  It  permits  the  full  time  utilization  of  school 
instructors  most  advantageously. 

(2)  It  lessens  the  possibility  of  overworking  the 
apprentices  by  requiring  class  attendance  after  they 
have  been  exhausted  by  their  shop  work,  and  provides 
for  more  time  for  recreation  after  work  hours. 

(3)  More  is  accomplished  in  the  school  studies  if  the 
students  are  fresh,  and  it  provides  a  welcome  break  in 
the  shop  work. 

It  should,  however,  be  urged  in  favor  of  the  after- 
work  school: 

(1)  There  is  less  reason  for  placing  the  school  in- 
struction during  working  hours  with  an  eight-hour  day 

than  in  the  former  nine-  or  ten-hour  day.  In  one  plant 
the  shops  ceased  work  at  3:45.  It  would  be  quite  pos- 

sible for  these  to  provide  from  one  to  two  hours  instruc- 
tion directly  after  work,  and  still  give  the  apprentices 

time  for  some  recreation.  Another  company  where 
work  ceases  at  five  provides  a  lunch  for  the  apprentices, 
after  which  an  hour  and  twenty  minues  of  class  work  is 
provided,  which  permits  the  boys  to  leave  at  6:40. 

(2)  The  after- work  school  permits  the  employment 
of  instructors  on  a  part-time  basis.  Usually  in  this 
way  members  of  the  engineering  or  drafting  staffs  or 
a  skilled  mechanic  can  be  utilized  for  the  instruction. 

(3)  There  may  be  so  much  disorganization  of  the 
work  of  the  plant  by  withdrawal  of  the  apprentices  for 
shop  instruction,  that  the  manufacturer  may  prefer 
not  to  employ  any  apprentices  if  part-time  instruction 
is  required,  and  an  opportunity  of  learning  a  trade  will 
thus  be  lost  to  the  young  men  concerned. 

(4)  The  apprentice  must  expect  to  pay  by  propor- 
tionately reduced  rates  of  pay  for  his  reduced  produc- 

tion, resulting  from  being  withdrawn  from  the  shop  to 
attend  classes,  for  the  overhead  on  his  idle  machine, 
and  for  the  attendant  disorganization  of  the  shop. 
This  disorganization  is  particularly  apparent  when,  for 
example,  an  apprentice  is  a  member  of  an  assembling 
gang. 

One  solution  of  the  problem  devised  at  the  Water- 
vliet  Arsenal  is  to  require  that  the  instruction  shall 

be  half  on  company  time  and  half  on  the  apprentice's, 
by  requiring  that  on  his  instruction  days  he  quit  at 
six  rather  than  five. 

As  the  disadvantages  seem  greater  when  the  appren- 
tice is  at  regular  production  than  when  working  in  the 

training  shop,  it  might  be  possible  if  a  training  de- 
partment is  utilized  to  provide  the  school  instruction 

on  company  time  while  working  in  that  department,  and 
in  the  advanced  years  when  at  regular  production,  on 

the  student's  time.  This  would  lessen  the  likelihood 
of  over-fatiguing  the  younger  apprentices,  and  still  not 
unnecessarily  disorganize  production. 

In  the  plants  investigated,  the  apprentice  schools 
provided  by  the  company  seemed  in  general  markedly 
better  than  where  provided  by  the  public  school  authori- 

ties. Teachers  conversant  with  actual  shop  conditions 
were  employed.  They  could  be  enlisted  from  the  per- 

sonnel of  the  company  or,  if  employed  at  full  time,  were 
selected  for  thorough  competency.  There  was  a  more 

harmonious  working  with  the  company's  administra- 
tive force,  and  a  greater  assurance  of  so  arranging  the 

apprentice's  employment  in  the  shops  to  assure  optimum 
learning  conditions.  Moreover,  the  general  manage- 

ment took  a  greater  personal  interest  in  the  appren- 
tices, which  should  assure  their  meritorious  advance- 
ment when  opportunity  afforded. 

Some  arguments  in  favor  of  the  part-time  school 
provided  at  public  expense  are  that  it  is  held  a  function 
of  the  democratic  state  to  provide,  as  one  goal  of  its 
educational  program,  such  instruction  as  will  increase 
the  vocational  competency  of  its  citizens.  Also,  the 
civic-moral  instruction  desirable  can  be  provided  by  the 
authority  of  the  state,  presumably  neutral  as  regards 
capital-labor  conflict,  without  a  suggestion  of  the 
capitalistic  bias  accompanying  the  corporation  school. 
The  expense  of  the  instruction  under  corporation 
auspices  is  really  borne  by  the  apprentice,  as  it  is  to 
be  expected  that  apprentice  training  will  be  a  profitable 
enterprise  and  that  the  manufacturer  passes  on  the 
costs  of  instruction  to  the  apprentice  by  reduced  rates 
of  pay.  In  the  smaller  plants  there  are  no  facilities  for 
instruction  in  the  way  of  a  drafting  room  and  class- 

room and  the  small  number  of  apprentices  does  not 
warrant  the  employment  of  an  instructor,  or  properly 
supervising  his  instruction. 
Somewhat  the  same  discussion  recommends  that  the 

classrooms  be  as  conveniently  accessible  to  the  shops  as 
possible  inside  the  plant.  There  is  little  loss  of  time  in 
passing  from  shop  to  school  and  no  necessity  is  felt 
for  changing  from  work  to  street  clothes.  There  is 
greater  co-ordination  of  school  with  shop  instruction, 
and  a  single  supervisor  may  direct  both  types  of  in- 

struction. In  some  cases  it  may  permit  the  employ- 
ment of  the  same  instructor  for  both  the  shop  and 

school.  This  practice  was  noted  in  the  shipyard  inves- 
tigated. 

If,  however,  the  plant  has  no  available  space  or  is 
hostile  to  supplementary  instruction  and  unwilling  to 
provide  it,  the  public  school  may  be  utilized.  This  is, 
of  course,  recommended  where  there  are  too  few  ap- 

prentices to  form  a  class  or  to  differentiate  the  appren- 
tices into  classes  suited  to  their  varied  attainments. 

In  most  cases  under  these  circumstances  one  or  two 
half  days  are  taken  for  the  instruction. 
When  after-work  instruction  is  provided,  one  plant 

has  arranged  that  the  classes  come  directly  at  the  close 
of  work  rather  than  in  the  evening.  This  practice  is 
recommended  when  some  or  all  of  the  apprentices  live 
at   a  considerable  distance   from  the  plant. 
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The  Power  of  Life  Saving 
An  Appeal  to  the  Economic  and  Social  Sense  of  Management 

By  otto  p.  GEIER,  M.D. 
Director.  Eniployeos  Service  Department.  Cincinnati  Milling  Machine  To. 

1 
THE  power  of  life  saving  in  industr>'  was  recently 

demonstrated  to  the  public  in  an  unusual  way. 
Ten  corporations  of  Cincinnati,  through  their 

group  of  industrial  physicians  and  nurses,  through  a 
safety  man  and  a  workman,  joined  forces  at  the  recent 
Cincinnati  Health  Exposition  to  demonstrate  to  the 
100,000  or  more  visitors  that  medical  supervision  in 
indostry  is  a  vital  factor  in  any  health 
program,  community  or  personal ;  that 
it  is  doing  for  the  adult  not  only  what 
medical  supervision  is  doing  for  the 
school  child,  but  that  it  is  a  great 
social  and  educational  force  for  the 
employer  and  the  employee,  as  well  as 
engineering,  medical,  nursing  and 
dental  professions. 

To  our  knowledge,  this  was  the  first 

attempt  on  the  part  of  industr>'  to 
crystalize  in  the  form  of  a  public 

exhibit  the  purposes  and  possible  ac- 
complishments of  industrial  medicine. 

The  public  ordinarily  sees  only  the 
unfavorable  side  of  industry  as  it 
reflects  itself  through  press  reports  of 
labor  disturbances  and  strikes. 

This  exhibit  set  forth  the  fact  that 

the  making  of  men   is  quite   as   im- 
portant as  the  making  of  goods.     It 

tried  to  prove  that    intensive  health 
work  in  industry  was  a  practical  pay- 

ing proposition   in    increa.sed   energ>' 
and  good  will,  and  as  such  was  a  big 
factor  in  the  human  equation  between 
employer  and  employee.     It  set  forth 
the   principle   that   good   business    is 
based  on  justice  and  right;  that  men 
at  heart  are  square  and  moved  by  the 
same  human  emotions;  that  all  men 
seek  leadership  and  that  society  fares 
well  or  ill  depending  upon  whether  the 
leadership  that  appears  is  sane,  intel- 

ligent, constructive,  or  whether  it  is 
irrational   and   destructive;    that    the 

employer  is  largely  responsible  for  the  type  of  leader- 
ship that  prevails  in  our  communities;  that  the  right 

and  wrong  of  our  present  industrialism  so  thoroughly 
permeates  our  individual  and  collective  thinking  that  we 
are  right  or  wrong  in  our  mass  consciousness  just  to 
the  degree  in  which  industry  succeeds  or  fails  in  estab- 

lishing high  principles  of  action  and  deserved  leadership. 
Wise  men  know  that  enormous  effort  is  being  made 

both  from  without  and  within,  to  infect  our  citizenship 
with  the  stagnating  liberty  of  Russia.  Wise  men  see 
that  class-consciousness  most  easily  permeates  where 
industrial  strife  is  most  constant.  The  present  unem- 
plo>'7nent  situation  has  furnished  fuel  to  the  fires  of  dis- 

content. Who  knows  when  this  country  will  again  be 
fully  employed?  How  long  can  we  stand  the  new  com- 

petition of  the  disordered  world  status?  Will  we  not 
need  every  pound  of  possible  energy  out  of  millions  of 
well-minded    co-operating    workmen,    working     under 

sober,  fair  minded,  capable  industrial  management,  to 
preserve  our  industries  and  national  being? 

The  far  seeing  industrial  leader  knows  that  we  can- 
not secure  the  needed  energy  and  co-operation,  the  will- 

ingness to  produce,  out  of  men  whose  bodies  are 
cramped  by  sickness  and  whose  minds  are  twisted  and 
poisoned  through  seeming  injustices,  through  unneces- 

FIG.    1. A  MINIATURE  SHOP  SHOWING  UNSAFE,   UNCLEAN 
WORKING  CONDITIONS 

They  are  the  catue  of  frequent  aooldenta  and  unnecesgary  Illness.  They  are  gen- 
erally accompanied  by  wasteful  me,tho<lB,  careles*  treatment  of  employees,  and  a 

slipshod  wage  system.  The  combination  produces  constant  dissatisfaction  and  Irrita- 
bility In  the  shop  and  at  home. 

sary  suffering  by  injury  and  ill-health.  The  intelligent, 
employing  groups  know  that  the  new  competition  will 
not  permit  the  wastage  of  millions  weekly  on  account  of 
preventable  illness  and  accidents.  This  country  could 
perhaps  stand  this  loss  when  the  products  of  its  natural 
resources  were  finding  ready  markets  the  world  over, 
but  not  now. 

We  must  stop  the  leaks — all  the  wastage,  not  only 
industrial  but  public  and  political.  Big  men  are  needed 
everywhere,  to  think,  to  plan  for  the  people  as  a  whole, 
to  assume  leadership,  for  then  and  then  only  may  we 
hope  that  your  America  and  mine  may  hold  its  place  and 

yet  prove  again  the  wisdom  of  our  forefathers  in  found- 
ing this  democracy.  Are  the  industrialists  meeting  this 

challenge  for  leadership? 

Many  industries  have  shown  their  ability  and  leader- 
ship by  instituting  far  reaching  health  programs  within 

their  walls,  but  the  public  and  the  medical  profession 
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have  never  been  given  a  composite  view  of  this  very 
advanced  health  work  as  was  done  through  the  Indus- 

trial Physicians'  exhibit  at  the  Cincinnati  Health 
Exposition. 

The  Workman  Speaks 

Color  and  action  were  given  to  the  exhibit  in  that 

machinery  was  in  motion  in  the  two  contrasting  minia- 
ture workshops,  shown  in  Figs.  1  and  2,  where  machine 

operators,  taken  from  factories,  held  the  attention  of 
the  visitors  all  through  the  afternoons  and  evenings  by 
their  constant  comments  on  the  advantages  and  dis- 

advantages of  their  respective  working  conditions. 
The  man  in  the  overalls  held  the  stage  not  to  decry 

FIG.    2. A   MINIATURE   SHOP   SHOWING   SAFE,    SANITARY    WORKING 
CONDITIONS 

Proper  lighting  and  ventilation  are  provided.  So  are  reasonable  comforts  and 
conveniences.  A  fair  wage  system  is  In  use.  The  results  are  team  work,  fair  play, 
good  shop  government — in  a  word,  good  citizenship.  Compare  this  shop  with  the 
one  shown  on  the  opposite  page. 

working  conditions  but  to  constructively  criticize  the 
good  and  the  bad  in  present  day  methods  of  production 
and  in  simple  language  to  point  the  way  to  safer, 
healthier  working  conditions,  with  a  larger  output  per 
man,  with  better  wages,  with  less  injury  and  sickness, 
with  friendlier  relations  between  employer  and 
employee,  with  lesser  burdens  on  society  and  with  better 
citizenship  throughout.  The  shower  of  sparks  off  their 
respective  emery  wheels  always  drew  a  crowd  to  the 
rail  in  front  of  their  little  shops.  Then  each  in  turn 
would  enliven  his  audience  with  the  feelings  that  come 
to  workmen  as  they  face  their  daily  jobs,  explaining 
how  these  feelings  are  influenced  by  the  conditions 
under  which  they  work,  how  they  affect  bodily  and 
mental  vigor,  how  they  affect  their  output  in  the  work- 

ing hours,  and  finally  how  they  influence  their  he- 
havior  to  their  families  and  to  the  community  at  large 
after  working  hours. 

To  begin  with,  this  was  a  joint  exhibit  of  the  work  of 
ten  companies  in  this  vicinity  employing  full-time 
physicians.  Upon  my  able  associate.  Dr.  C.  L.  Ferguson, 

fell  the  many  weeks'  task  of  gathering  medical,  surgical, 
dental  and  employment  data  upon  which  were  based  the 
posters  and  graphic  representations  used  in  the  eight 
booths  of  this  exhibit.  Two  of  the  posters  are  repro- 

duced in  Figs.  3  and  4. 
Our  general  plan  was  to  give  the  public  a  composite 

view  of  industrial  medicine  as  it  was  practiced  in  the 
ten  plants,  presenting  the  average  conditions  rather 
than  the  advanced  work  done  in  any  one  or  more  of  the 
plants.  It  was  interesting  for  instance  to  note  that 
11,800  physical  examinations  were  made  in  all  in  1920; 

that  the  average  percentage  of  rejec- 
tions was  5.7;  and  that  rejections 

varied  from  1.2  to  8  per  cent. 
It  was  impressive  to  note  that 

among  11,800  employed,  70,000  medi- 
cal cases  and  35,000  surgical  cases 

visited  eight  industrial  dispensaries, 
making  a  total  of  250,000  visits  and 
revisits  for  all  causes. 

Some  of  these  industries  reported 
that  as  high  as  7  per  cent  of  the  work- 

ing force  daily  sought  the  physician's 
aid  for  one  reason  or  another.  The 
average  ratio  of  medical  to  surgical 
visits  was  as  7  is  to  3.5.  The  col- 

lected data  showed  on  the  other  hand 
that  almost  invariably  the  sickness 
rate  and  absence  because  of  sickness 

were  materially  reduced,  in  some  in- 
stances being  cut  in  half;  that  lost 

time  from  infected  wounds,  after  in- 
stallation of  medical  service,  with  its 

prompt  and  proper  treatment,  reduced 
infection  cases  to  the  negligible 

poini:. In  compiling  statistics  of  this  work 
one  cannot  escape  the  indisputable 
fact  that  industrial  medicine  is  pre- 

ventive medicine  practiced  on  the 

firing  lines;  that  the  daily  supervi- 
sion, the  frequency  of  observation,  the 

early  diagnosis  and  prompt  treatment 
constitute  the  sanest  and  most  eco- 

nomical way  of  preventing  human 
wastage;  that  they  keep  the  front 
line  of  industrial  attack  and  maximum 

production  intact;  that  they  are  the  best  means  yet 

devised  for  keeping  the  old  time  "evacuation  stations" 
or  hospitals  and  clinics  free  from  overflow  of  chronically 
incapacitated  dependents;  that  to  reduce  the  size  of 
the  human  scrap  heap  most  systematically  we  must 
move  more  of  our  scientiflcally  trained  medical  men  up 
to  and  on  the  industrial  firing  line. 

Organized  Labor's  Position 

Organized  labor  has,  in  the  main,  raised  objection  to 
physical  examinations  and  medical  supervision  in  indus- 

try, claiming  that  too  many  men  are  thereby  thrown  on 
the  human  scrap  heap.  Further,  that  industry  is 
largely  responsible  for  the  physical  defects  in  individ- 

uals and  that  society  must  see  to  it  that  these  individ- 
uals also  be  given  a  chance  to  provide  for  themselves, 

that  the  unfit  must  be  carried  along  with  the  fit  at  the 
cost  of  industry. 
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Answer  has  been  made  to  this  position  that  labor 

gains  nothing  by  being  ignorant  of  its  physical  impair- 
menta,  that  the  making  of  physical  examinations  is  the 
first  and  fundamental  step  either  toward  physical 
restoration  or  proper  placement  in  jobs  suited  to  the 
individual.  Furthermore  that  society  gains  in  know- 

ing the  size  of  the  human  scrap  heap  and  what  factors 
contribute  to  it  so  that  legislative  and  other  steps  may 
be  taken  to  prevent  human  wastage. 

However  intelligent  consideration  of  the  subject  now 
brings  nearly  all  of  us  to  the  view  that  the  making  of 

ph>'8ical  examinations  is  a  decided  step  in  the  conserva- 
tion of  human  life — that  the  mass  of  workers  in  any 

plant  are  entitled  to  protection  against  the  spread  of 
contagious  disease  that  comes  with  this  practice;  that 
the  hazard  of  having  operators  of  machines,  cranes  and 
other  transporting  methods  subject  to  epilepsy,  heart 
failure  and  defective  vision  cannot  be  tolerated. 

Physical  exauninations  by  industry  hold  a  serious 
lesson  for  the  medical  profession  in  that  a  very  large 
percentage  of  the  men  examined  report  this  experience 
as  the  first  time  that  they  had  ever  been  completely 
examined  by  a  physician.  It  is  also  a  first  time  for 
them  to  become  really  interested  in  themselves  as 
physical  entities.  With  this  physical  examination 
comes  a  larger  interest  in  the  desire  to  know  the  real 

basis  for  any  illness,  an  earlier  seeking  of  medical  atten- 
tion, a  greater  willingness  to  employ  physicians  more 

frequently  and  to  submit  to  surgical  and  other  procedure 
when  necessary. 
When  labor  was  scarce  all  manner  of  devices  were 

used  by  industry  to  attract  the  worker,  many  of  which 
were  socially  and  economically  unsound.  The  American 
woricman  fortunately  has  an  independent  attitude 
toward  coddling  welfare  work.  The  present  industrial 

depression,  unfortunate  as  it  is,  will  serve  a  real  pur- 
pose in  eliminating  the  frills  and  furbelows  of  such 

welfare  work. 

Work  Here  and  Live  Longer 

In  strong  contrast  to  the  useless  welfare  work  is  the 
real  service  that  is  rendered  the  worker  and  society  in 
providing  good  woridng  conditions,  stability  of  health, 
the  reduction  of  suffering  and  loss  from  disease  and 
accident  that  usually  attends  intelligent  medical  super- 

vision. The  far-seeing  employer  has  not  scrapped  the 
services  of  the  medical  department  in  these  parlous 
times,  but  recognizes  that  the  physician  can  make  a 
real  contribution  to  a  better  morale  and  the  necessary 
higher  output  per  man  at  lower  cost,  that  is  so  greatly 
needed  at  this  time.  Work  here  and  live  longer  is  a 
sane  democratic  appeal  to  the  best  type  of  employee. 

Absence  in  industry  on  account  of  illness  varies  from 
S  to  8  per  cent.  Industrial  medicine  can  reduce  the 
absence  on  account  of  illness  to  li  per  cent,  perhaps 
even  lower.  Accepting  the  lower  figure  of  3  per  cent 
as  the  normal  and  H  per  cent  as  the  attainable  through 
medical  supervision,  we  should  save  for  each  worker 
4i  days  of  earning  power  each  year.  The  11,800 
workers  who  made  nearly  250,000  visits  in  1920  to 
the  seven  industrial  medical  departments  were 
diagnosed  early,  sent  home  when  incapacitated  for 
work,  advised  to  consult  their  family  physicians,  and 
where  necessary,  referred  to  specialists.  These  11,800 
woricers,  saving  4i  days  each  at  an  average  wage  of  $5, 
would  experience  a  total  saving  of  $265,500. 

The  thoughtless  employer  blames  the  labor  agitator 
for  most  of  the  radicalism  that  appears  in  the  ranks  of 

labor,  giving  little  thought  to  the  fact  that  he  may  be 
quite  a  contributor  to  that  state  of  mind.  The 
employer  too  frequently  forgets  the  enormous  advantage 
that  he  holds  over  the  labor  leader  in  that  he,  through 
his  organization,  is  in  daily  contact  with  the  worker, 

whereas  the  radical  labor  leaders'  contacts  are  but  inter- 
mittent. Too  few  employers  appreciate  that  the  unclean, 

unsafe  shop  where  the  foremen  and  executives  drive 
rather  than  lead  their  men — where  even  the  common 
garden  variety  of  human  considerations,  comforts  and 
conveniences  are  missing  is  also  the  shop  where  the 

men's  minds  are  daily  poisoned  against  organized  indus- 
trial leadership,  and  conversely  therefore  opened  to  any 

other  leadership  that  may  offer.  It  is  during  the  work- 

ing hours  of  the  day  that  men's  minds  are  most  alert 
and  receptive.  It  is  important  therefore  that  the 
impressions  that  are  hourly  being  made  upon  those 
minds  should  be  free  from  fair  criticism.  Unnecessary 
and  frequent  accidents,  preventable  occupational  haz- 

ards, thoughtless  treatment  of  employees,  wasteful 
methods  of  production,  slipshod  wage  systems,  where 
the  employee  is  unable  to  check  his  own  earnings,  are 
all  factors  that  lead  to  disagreeable  relations  between 
the  employer  and  employee  and  add  to  the  age  long  gulf 
between  labor  and  capital. 

Better  Citizenship 

The  Disarmament  Congress  at  Washington  has 
spelled  a  new  era  between  nations  and  promises  the 
release  of  billions  of  dollars,  now  used  in  the  manufac- 

ture of  instruments  of  destruction,  permitting  these 
sums  to  be  used  for  the  improvement  of  living  and 
working  conditions  and  educational  facilities  for  the 
peoples  of  all  the  world.  It  may  be  said  with  equal 
truth,  that  if  organized  labor  and  organized  capital 
could  also  be  disarmed  to  the  end  that  the  ever  con- 

stant strife  between  these  two  groups  could  be  lessened, 
billions  of  dollars  in  added  production,  added  earnings, 
would  take  the  place  of  the  fierce  wastage  that  now 
occurs  because  of  this  constant  strife. 
The  condition  of  industry,  the  relations  between 

employer  and  employee,  are  a  very  fair  index  of  the 
character  of  any  country  or  community.  The  individual 
employer  too  frequently  forgets  that  his  particular 
industry  is  but  a  part  of  the  whole  and  that  the  char- 

acter of  relationships  that  exist  between  himself  and 
his  men  leavens  the  state  of  mind  that  exists  between 

the  employing  and  employed  classes  of  his  community, 
and  that  the  general  quality  of  the  citizenship  of  which 
his  men  are  a  part,  is  raised  or  lowered,  depending  upon 
whether  or  not  he,  through  his  organization,  is  produc- 

ing happy  contented  citizens. 
It  cannot  be  denied  that  clean  working  conditions,- 

reasonable  comforts  and  conveniences,  a  fair  wage 
system,  and  considerate  personal  relations  throughout 
the  working  hours,  produce  a  state  of  mind,  a  shop 
spirit,  a  certain  morale,  that  makes  for  a  feeling  of 
responsibility  throughout  the  organization,  an  appre- 

ciation of  the  necessity  for  organization,  and  the  part 
that  each  must  play  in  such.  Out  of  this  feeling  of 
mutual  trust  and  confidence  there  grows  a  respect  not 
only  for  the  industry  but  for  society  as  it  is  organized, 
and  a  better  quality  of  citizenship  is  the  net  result. 

The  consideratioh  of  the  health  of  the  worker  is  but 
one  factor  in  the  important  personal  relations  program, 
but  it  goes  a  long  way  to  help  make  men  sane  both  in 
body  and  mind.  You  cannot  build  up  contented  citizen- 

ship which  is  suffering  from  unnecessary  illness  and 
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injury.  Many  of 
the  so-called 
grievances  can  be 
traced  to  a  physi- 

cal basis.  Not 

the  least  satisfac- 
tion that  should 

come  to  the  intel- 
ligent employer, 

in  creating  a  good 
shop  morale 
through  these 
various  methods, 
should  be  that  he 

also  creates  there- 
by happier  and 

more  contented 
conditions  in  the 

homes  of  his  em- 
ployees. And  thus 

is  effected  an  even 
wider  circle  of 
citizenship. 

The  dollars  and 
cents  value  of  the 

prevention  of  un- 
necessary a  c  c  i- 

dents  has  been  so 
thoroughly  proved 
by  the  National 
Safety  Council 
that  little  need  be 
added  in  that 
direction.  What 
the  employer  has 

failed  to  sense,  however,  is  that  enormous  savings  can 
be  made  by  the  prompt  and  efficient  treatment  of  all 
accidents  as  they  occur  and  that  the  installation  of  a 
medical  department  in  industry  has  long  ago  been  taken 
out  of  the  charity  welfare  class.  The  immediate  atten- 

tion to  injuries  by  men  especially  trained  in  that  work, 
not  only  reduces  the  number  of  infected  cases  to  prac- 

tically nothing,  but  greatly  shortens  the  period  of  dis- 
ability, reduces  unnecessary  pain,  reduces  the  loss  of 

wages,  and  of  course  adds  to  production. 
There  is  some  danger,  now  that  industry  has  allowed 

a  fixed  charge  in  its  budget  to  cover  the  cost  of  indus- 

trial accidents  through  workmen's  compensation  acts, 
that  it  feels  that  its  responsibility  in  this  direction  is 
closed.  We  do  know  on  the  other  hand  that  a  great  per- 

centage of  accidents  and  their  expensive  sequels  are 
largely  preventable  and  that  these  present  fixed  costs 
might  well  be  reduced  by  one  half.  It  is  time  that 
industry  wake  up  and  supply  the  leadership  that  will 
make  of  the  state  compensation  commissions  great  social 
agencies  for  the  prevention  of  accidents  and  for  the 
proper  treatment  when  they  occur  and  thus  save  to 
society  the  present  waste  of  men  and  money. 

Leaving  Home 

An  interesting  illustration,  used  at  the  exhibit,  shows 
a  happy  workman  leaving  his  home  in  the  early  morning 

hours,  waving  "Goodbye"  to  his  wife  and  children.  In 
Ohio,  each  year  approximately  4,000  such  men  wave  their 
goodbyes  in  the  morning,  never  to  return  alive.  Thou- 

sands upon  thousands  more  are  brought  back  home 
crippled  for  life  and  unable  to  care  for  their  families, 
which  even  though  they  receive  compensation  for  per- 

FIG.   3.    WHY   IS  THE  AVERAGE   MAX 
SO   CARELESS   OF  HIS   EYES? 

manent  disability, 
are  most  likely,  in 
the  end,  to  become 
a  future  charge 
on  the  community. 
In  the  same  way, 

$5,000  or  $6,000 
as  compensation 
for  death  on  ac- 
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porarily, but  per- 

manently takes 
out  of  the  com- 

munity a  produc- 
tive citizen  who 

was  not  only  pro- 
viding for  his 

family  but  was 

adding  to  the  to- 
tal wealth  of  that 

community.  Good 
health,  good  shop 

spirit,  good  rela- tions and  good 
management  g  o 
hand  in  hand. 

With  the  estab- 
lishment of  this 
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dustrial medicine, 
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in  industry,  med- 
ical attention  has 
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FIG.  4.  THE  BAD  TOOL  BRIGADE 
THAT  SHOULD  BE  DISCHARGED 

for  the  first  time  become  daily 
accessible  to  the  adult.  Intensive 

preventive  medicine  applied  to  the  individual  here  be- 
comes possible.  It  is  sought  by  7  per  cent  of  the  work- 

ing force  each  day  in  some  industries.  To  supply  such 
service  costs  from  $5  to  $12  per  employee  per  year.  The 
fact  that  the  best  managements  in  the  country  have  con- 

tinued this  service  indicates  that  it  must  pay  for  itself. 
Poor  health  is  a  drag  on  employee  and  management  and 
spells  the  idle  machine,  lost  wage  and  production,  in  all 
three  of  which  society  is  vitally  interested.  Good 
health,  of  course,  means  exactly  the  reverse. 

Increased  Confidence  in  the  Leadership 
OF  Management 

The  space  here  allotted  permits  the  telling  of  but  a 
fraction  of  the  effort  made  to  show  the  public  the 
interest  that  industry  has  in  the  life  saving  program. 
The  Health  Exposition  at  large  tremendously  stressed 
the  power  and  values  in  good  health.  Industry  in  gen- 

eral should  sieze  upon  the  opportunity  that  this  type  of 
work  offers  to  improve  its  relations  with  the  worker  and 
its  position  with  the  public.  In  these  days  of  the  in- 

crease of  repetitive  processes  management  must  solve 
the  problem  of  better  interesting  and  satisfying  the 
mind  of  the  worker.  Increased  confidence  in  the  leader- 

ship of  management  cannot  come  through  the  fat  pay 
envelope  alone.  A  shop  spirit,  a  personality,  will  tend  to 

satisfy  the  workers'  desire  to  escape  the  dulling  effect  of 
machine  processes.  To  institute  measures  that  meet 
some  of  his  basic  human  needs  will  be  of  assistance,  and 
of  these  none  is  more  basic  than  an  interest  in  the  health 
of  his  mind  and  body. 
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Machining  the  Mack  Crankcase 
An  Unusual  Milling  Cutter— Zylol  Used  for  Detecting  Cracks — Methods  of  Boring  and 

Reaming — Gages  for  Final  Inspection 
By  Fred  H.  Colvin 

Editor,  Amcricak  Machinist 

BOTH  th«  upper  and  lower  crankcases  of  the  Mack 
motor  are  of  aluminum,  the  lower  portion  having 
oil  distributing  pipes  cast  in  place,  as  can  be  seen 

in  Fig.  1.  There  are  also  oil  troughs  under  each  con- 
necting rod  which  &ei\t  to  strengthen  the  lower  crank- 

case  verj'  materially. 
The  first  operation  in  the  upper  crankcase  ia  to  drill 

the  corresponding  oil  tube  holes,  after  which  the  joint 

the  cylinder  surface  being  milled  near  the  flywheel  end. 
A  somewhat  different  fixture  and  also  a  smaller  chip 
guard  is  shown  in  Fig.  4.  This  fixture  provides  sup- 

port for  the  bolt  flange  of  the  crankcase  at  A. 
The  eight  valve  guide  holes  are  drilled  in  the  jig 

shown  in  Fig.  5.  Here  the  crankcase  is  carefully 
located  sideways  and  raised  against  the  under  side  of 
the  jig  as  shown.    A  little  study  will  show  the  various 

FIG.  1.     CR.\NKCASES  SHOWING  OIL  TUBES.     FIG.   2.      MILLING  CYLINDER  SURFACE 

surface  is  milled  as  in  Fig.  2.  and  then  the  cylinder 
block  surface  as  shown  in  Fig.  3.  Fig.  4  shows  the 
milling  of  a  type  of  crankcase  used  on  the  larger  motors. 

The  holding  fixtures,  shown  in  Figs.  2  and  3,  are 
of  very  simple  design  and  the  milling  cutter,  designed 
by  L.  S.  Ayer,  factory  manager  of  the  Plainfield,  N.  J., 
plant,  is  clearly  shown.  Details  of  this  cutter  are 
shown  in  Fig.  3.  The  cutter  is  22}  in.  in  diameter  and 
has  ten  teeth.  The  teeth  are  set  at  an  angle  of  10  deg. 
and  are  held  in  place  by  two  screws,  as  shown.  The 
haads  of  these  screws  lie  in  a  pocket  provided  by  the 
shape  of  the  outside  of  the  cutter  head  and  do  not  pro- 

ject beyond  the  outside  diameter  of  the  cutter  head  itself. 
Fig.  2  also  shows  the  protective  screen  used  to  prevent 
the  chips  flying  as  the  cutter  plows  through  the  work. 

Fig.  3  gives  a  closer  view  of  the  milling  cutter  and 
shows  the  key  bv  which  it  is  driven  at  A.    It  also  shows 

features  of  the  jig  and  it  will  be  noted  that  hooks  are 
provided  for  lifting  it  from  the  machine. 

The  bolt  flange  is  drilled  under  the  large  multiple 
drilling  machine,  shown  in  Fig.  6.  Here  again  the 
design  of  the  fixture  can  be  studied  to  advantage.  The 
crankcase  is  supported  at  four  points  in  a  sort  of  cradle 
which  slides  under  the  large  plate  carrying  the  drill 
bushings,  and  is  then  raised  into  contact  with  it. 

Then  come  several  milling  and  drilling  operations, 
after  which  the  crankcase  is  bored  for  the  crankshaft 
and  camshaft  bearings,  together  with  the  starter  holes. 
This  boring  is  done  in  the  fixture  shown  in  Fig.  7,  on 

a  lathe  provided  with  a  special  driving  head.  The  con- 
struction of  the  holding  fixture  can  be  readily  seen, 

while  neither  the  boring  bars  nor  their  guides  need 
any  special  comment. 

The  crankshaft  and  camshaft  bearings  are  then  care- 

FIG.   I.     TIIB  MILLING  CUTTER.     FIG.  t.     ANOTHER  MILLING  FIXTURE 
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FIG.   5.     DRILLING  VALVE  GUIDE  HOLES.     FIG.   6.     DRILLING  THE  BOLT  HOLES 

fully  hand  reamed  as  shown  in  Fig.  8,  the  loose  connec- 
tion between  the  wrench  and  the  boring  bar  effectively 

preventing  any  unusual  side  stresses  during  the  ream- 
ing operation.  This  view  also  shows  (in  the  back- 

ground)   the  construction  of  the  driving  head  for  the 

which  may  have  developed  and  which  have  escaped  all 
previous  inspection  and  prevents  the  possibility  of  send- 

ing out  crankcases  which  may  soon  develop  cracks  from 
flaws  in  the  castings  themselves. 

The  final  mechanical  inspection  is  done  on  the  bench 

FIG.  7.     BORING  FOR  CRANKSHAFT  AND  CAM  SHAFTS.     FIG.   8.      HAND-REAMING  THE  HOLES 

two  crankcase  boring  bars  which  were  designed  and 
built  especially  for  this  work. 

After  the  crankcases  have  been  completely  machined, 
they  are  lightly  painted  with  a  thin  water  paint  after 
which  they  are  sprayed  with  Zylol  under  pressure,  as 
shown   in   Fig.   9.     This   instantly   detects   any   cracks 

shown  in  Fig.  10,  where  all  the  important  dimensions 
are  carefully  checked  by  means  of  the  various  gages 
shown.  Included  are  surface  gages,  plug  gages,  snap 
gages,  special  locating  gages,  and  a  gage  for  the  cylinder 
bolt  holes  as  shown  at  the  right.  They  provide  for  a 
very  complete  inspection  of  every  detail. 

FIG.   9.     INSPECTION  FOR  CRACKS.       FIG.   10.    THE   FINAL  INSPECTION 
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Japan  As  a  User  of  Automatic  Machine  Tools 
About  Tho  Hundred  Automatics  Now  Being  Used — Increased  Use  Will  Become  Imperative 

— The  Japanese  Are  Realizing  the  Advantages  of  Automatics 
By  ARTHUR  JACKSON 

Tokyo.  Japan 

JUST  as  an  expensive  and  scarce  supply  of  labor  has 
made  America  the  leading  nation  in  the  world 
manufacturing  and  using  automatic  machine  tools, 

ao  has  a  cheap  and  plentiful  supply  of  labor  made 
Japan  the  smallest  user  of  labor-saving  machines  of 

the  world's  great  powers. 
At  present  there  are  only  about  two  hundred  auto- 

matic machines  used  in  Japan. 
Geographicall.v,  Japan  is  placed  in  Asia  in  relatively 

the  same  position  as  is  England  in  Europe,  and  with 
China,  Manchuria  and  the  rest  of  the  East  becoming 
more  and  more  modernized,  therefore  demanding 
manufactured  goods  in  greater  quantities  every  year, 
Japan  is  in  an  ideal  location.  Her  natural  mineral 
resources  are  not  great,  but  her  cheap  electric  power, 
cheap  and  willing  labor,  and  splendid  mercantile  marine 
counteract  any  deficiency  that  she  has  in  mineral  re- 
sources. 

Japan  Has  Good  Markets 

Not  only  has  Japan  a  good  external  market  near  at 
hand,  but  she  has  a  good  internal  market  for  manufac- 

tured goods,  for  each  year  sees  her  take  a  great  step 
forward  in  Western  modes  of  living.  In  all  her  cities 
immense  modem  buildings  have  been  and  are  being 
erected,  the  streets  are  being  widened  and  paved,  and 
the  disgusting  practice  of  carting  human  feces  through 
the  streets  is  fast  giving  away  to  the  modern  system 
of  water  sewerage.  At  present  automobiles  and  motor 
trucks  are  not  really  practicable  in  the  cities,  but  na- 

tional highways  are  being  planned,  and  when  they  are 
realized  there  will  be  a  big  demand  for  motor  cars 
and  trucks. 

Japan  is  one  of  the  leading  nations  of  the  world  in 
the  use  of  electricity.  Almost  every  house,  whether  it 
be  palace  or  hovel,  is  lighted  by  this  means,  and  it 
certainly  seems  queer  to  see  an  electric  light  burning 
before  an  idol  in  the  country  shrine.  Electric  fans  are 
in  general  use,  and  electric  irons  and  cooking  devices 
are  becoming  popular. 

Japan  suffers  severely  from  earthquakes  and  floods, 
the  latter  being  the  more  terrible,  for  every  year  there 
is  a  great  loss  of  life  and  property  from  this  cause. 
At  the  time  of  writing  over  three  hundred  lives  have 
just  been  lost  by  flood  in  southern  Japan.  Fires  also 
play  great  havoc  in  Japan.  Last  winter  there  were  sev- 

eral villages  destroyed,  and  in  Tokyo  alone  there  were 
over  Ave  thousand  houses  burned.  It  may  be  asked  in 
what  respect  has  all  this  to  do  with  automatic  ma- 

chines. The  answer  is  that  Japan,  in  order  to  flnanc 
big  schemes  for  the  prevention  of  flood  and  fire,  and 
also  to  raise  her  standard  of  living,  must  rely  more 
and  more  upon  her  industrial  progress,  as  her  agri- 
calture  does  not  properly  support  her  present  popula- 
tion. 

America,  Great  Britain  and  France  are  her  greatest 
competitors  in  the  rest  of  the  Orient.  In  fact  Japan 
at  present  is  hardly  able  to  compete  with  them  either 
in  prices  or  in  quality,  although  her  workmen  are  the 
knreat  paid.    The  reason  is  not  far  to  seek,  for  although 

the  other  countries  mentioned  pay  their  workmen  high 

wages,  they  are  better  able  to  produce  well  and  accu- 
rately finished  articles  at  a  very  low  cost  because  they 

use  automatic  machines  and  other  labor-saving  devices. 
The  Japanese  engineers  are  well  aware  of  this  fact  and 
previous  to  the  present  financial  depression  the  manu- 

facturers commenced  to  order  large  numbers  of  auto- 
matic machines.  Most  of  the  machines  ordered  were 

bar-working  machines  and  now  most  of  the  leading 
factories  have  planned  to  install  automatic  machines 
for  chuck  work  and  automatic  milling  machines. 

The  principal  argument  that  the  Japanese  have 
against  an  automatic  machine  is  that  a  long  time  is 
required  to  set  it  up.  The  writer  has  been  able  to 
demonstrate  that  in  many  instances  on  the  modem 
automatic  machine  work  can  be  set  up  and  the  first 
piece  machined  in  much  quicker  time  than  is  possible 
on  hand  turret  lathes,  and  the  same  piece  of  work  can 
be  set  up  and  machined  quicker  on  a  hand  turret  lathe 
than  is  possible  on  an  engine  lathe. 

The  practice  of  having  one  man  attend  to  a  battery 
of  several  automatic  machines  does  not  seem  to  appeal 
to  the  Japanese,  as  they  usually  prefer  to  have  a  man 
attend  to  each  machine,  but  as  the  workmen  improve 
and  wages  become  higher  and  labor  more  scarce,  the 
practice  of  having  a  man  attend  to  more  than  one 
machine  will  become  general.  The  Kawakita  Deuki  Co., 
of  Osaka,  which  has  had  three  automatics  running  for 
several  years,  making  small  motor  parts,  has  two  men 
tending  the  three  machines.  The  time  taken  to  produce 

the  particular  piece  of  work  on  these  machines  com- 
pares very  favorably  with  the  time  taken  on  the  same 

work  on  the  same  machine  in  America. 

Some  Japanese  Plants 

The  Nippon  Seiko  Kaisha,  Ltd.,  manufacturer  of  ball 
bearings,  is  hardly  able  to  compete  with  those  of  foreign 
make  in  spite  of  the  heavy  duty  on  the  latter.  This 
company  is  now  making  plans  to  equip  its  plant  with 
automatic  machines  and  bring  its  manufacturing 
methods  up  to  date.  A  number  of  the  large  textile 
machine  builders  are  about  to  do  the  same. 

Factories  are  being  erected  for  the  manufacture  of 
the  Diesel  oil  and  other  internal-combustion  engines 
that  are  being  used  in  increasing  numbers  on  the  fish- 

ing boats  and  other  vessels.  Airplanes  and  hydro- 
planes are  being  built,  and  the  manufacture  of  various 

articles  usually  purcha.sed  abroad  has  commenced,  all 
of  which  calls  more  and  more  for  automatic  machines. 

Japan  has  reached  a  point  where  she  must  either  go 
forward  and  use  up-to-date,  modem,  labor-saving  and 
accurate  machine  tools,  or  rely  on  obsolete  inaccurate, 

hand-operated  machine  tools  and  so  be  hopelessly  out- 
classed by  her  well-equipped  rivals  in  the  engineering 

field.  Japan,  who  in  the  recent  past  has  been  very 
quick  to  take  hold  of  our  methods,  vdll  not  fail  to 
grasp  her  opportunity  at  this  time.  The  more  she 
extends  her  engineering  activities  the  more  she  will 

require  to  import  up-to-date  machine  tools  and  the  bet- 
ter customer  of  America  she  will  be. 
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Department  Layout  in  the  Colburn  Shop 
Arrangement  for  Machining,  Erecting,  and  Testing  Units  and  Complete  Machines- 

Toolroom  Arrangement  and  Heat-Treating  Department — Lavatory  and  Coatroom 
By  FRED.  H.  COLVIN 

Editor,  American  Machinist 

THE  center  aisle  with  its  industrial  railway  track, 
shown  in  Fig.  1,  is  taken  from  the  opposite  side 
of  the  shop  from  that  of  the  view  shown  in  a  pre- 
vious article.  This  view  shows  something  of  the  ar- 

rangement of  the  different  bays;  the  traveling  crane  at 

A,  one  of  the  department  foreman's  desks  at  B,  and  the 
general  foreman's  desk  at  C.     The  heavy  duty  drilling 

This  view  also  shows  a  surface  plate  at  the  end  of  the 
aisle  for  inspection  of  any  work  which  may  require  it. 

The  gear  cutting  department  is  shown  in  Fig.  3, 
which  gives  a  particularly  good  idea  of  the  saw  tooth 
construction  of  the  roof,  and  the  lighting  secured  by 
its  skylights. 

The  toolroom  is  at  the  end  of  the  building  and  the 

FIG.    1.    ALONG   THE  CENTRAL  CROSS   AISLE.      FIG.   2.    HEAVY    DUTY  DRILLING   MACHINE   PRESS   DEPARTMENT 

machine  department  is  shown  in  Fig.  2,  where  also  may 
be  seen  the  steel  barrels  used  for  holding  work  that 
comes  from  the  machines.  These  barrels  are  provided 
with  trunnions  which  make  it  easy  to  pick  them  up  on 
suitable  trucks  and  move  them  to  any  desired  point. 

lighting  is  especially  attractive  as  can  be  seen  in  Fig. 
4,  which  shows  the  individual  motor  drives,  the  use  of 
individual  toolracks  or  stands,  and  gives  a  fair  idea  of 
the  arrangement  of  the  machinery  in  this  department. 
Individual  work  benches  with   their  ends   against  the 

FIG.  3.  THE  GEAR  CUTTING  DEPARTMENT.   FIG.  4.  THE  TOOLROOM  ARRANGEMENT 
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FIO.  5.     THE  HEAT-TREATINO  EQUIPMENT.     FIQ.  «.     UNIT  ASSEMBLY  FOR  HEAVY  DUTY  DRILLS 

large  window  can  be  seen  at  A,  at  the  far  end  of  the 
room,  while  beyond  them  is  the  hood  over  the  furnaces 
ih  the  heat-treatins  department. 

as  one  for  heating  crucibles  of  lead  or  some  of  the  vari- 
ous salts.  Suitable  quenching  tanks  are  also  provided 

and  a  sandblast  machine  may  be  seen  at  the  further 
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FIO.  7.     TESTING  DRILLING  MACHl.NE  BEFORE  SHIPMENT.      FIG.  8.     FINAL  ASSEMBLY  OF  HEAVY-DUTY  DRILLS 

Details  of  the  heat-treating  department  can  be  seen  right-hand  corner.    The  fumes  from  the  furnaces  are 
in  Fig.  5,  all  necessary  equipment  being  generously  pro-  caught  in  the  large  hood  and  carried  off  by  the  pipe 
vided.     Furnaces  of  various  kinds  form  part  of  the  shown  at  the  further  end. 

equipment,  including  both  open  and  muffle  types  as  well  One  of  the  assembling  departments,  used  for  build- 

FIO.   ».      ASSEMBLING    LARGE  BORING   MILLS.       FIG.   10.      TOOLCKIB,  WASHROOM  AND  LAVATORY 
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FIO.    11.      AN  OPEN  METHOD   OF  CLOTHING  STORAGE.      FIG.  12.     THE  FOREMAN'S  DESK 

ing  units  of  Colburn  heavy  duty  drilling  machines,  is 
shown  in  Fig.  6.  This  view  also  shows  the  types  of 
stands  and  work  benches  used  in  this  department.  It 
will  be  noted  that  the  round  column  pedestal  is  used 
both  singly  and  in  pairs. 

The  method  of  testing  completed  machines  is  shown 
in  Fig.  7.  Each  column  of  the  testing  bay  is  provided 
with  suitable  electrical  connections  and  motors  are 
located  so  as  to  be  conveniently  used  in  making  the 
running  tests. 

The  Final  Assembly 

The  final  assembly  department  is  shown  in  Fig.  8. 
The  test  columns  shown  are  used  for  testing  both 
manufacturing  and  standard  type  drilling  machine 
heads.  Each  head  is  finished  at  the  end  of  the  line  of 
benches  and  then  carried  by  crane  to  a  test  column. 
It  is  then  removed  from  the  test  column  and  placed  on 
the  column  upon  which  it  will  be  shipped.  Bar  stock 
racks  are  used  for  holding  long  screws  and  other  parts 
which  are  liable  to  damage  unless  properly  protected 
in  some  way. 

The  assembling  department  for  the  boring  mills  and 
heavy  drilling  machines  is  shown  in  Fig.  9.  This,  it 
will  be  seen,  is  one  of  the  head  houses  and  is  served  by 
a  15-ton  crane  with  a  5-ton  auxiliary  hoist.  In  spite 
of  the  fireproof  construction  sprinkler  heads  are  pro- 

vided so  as  to  reduce  the  fire  risk  to  a  minimum.  A 
complete  boring  mill  is  shown  being  delivered  to  the 
shipping  platform  through  the  open  doors  at  the  end  of 
this  bay. 

Fig.  10  shows  the  washroom,  lavatory  and  the  cen- 
tral tool  storage  crib.  Little  comment  is  necessary  but 

a  careful  study  of  the  substantial  and  attractive  ar- 

rangement is  worth  while.  The  large  windows  of  trans- 
lucent glass  in  the  lavatory,  light  it  up  perfectly  and 

the  compactness  of  the  plumbing  cannot  fail  to  appeal 
to  all  engineers.  The  toolcrib  is  particularly  well  ar- 

ranged and  easily  accessible. 
A  view  of  the  coatroom,  at  one  end  of  the  shop,  is 

shown  in  Fig.  11.  The  finishings  are  somewhat  un- 
usual in  that  open  racks  with  suitable  hooks  and  ample 

provision  for  hats  are  provided  in  place  of  the  steel 
lockers  which  have  been  so  common  for  the  past  few 

years.  The  angle  of  the  top  over  the  hat  sh61f  effectu- 
ally prevents  the  accumulation  of  bundles  of  any  kind. 

This  arrangement  gives  an  open  view  of  the  coatroom 
at  all  times  and  as  the  door  is  kept  locked,  except  at 
the  proper  hours  for  coming  to,  and  going  from,  work, 
it  is  believed  that  it  may  prove  more  advantageous  than 
the  usual  lockers.  A  few  lockers  for  special  purposes 
are  provided  in  the  corners,  as  can  be  seen.  This  view 
also  shows  more  of  the  steel  barrels  used  in  handling 
castings  and  forgings. 

Each  department  foreman  has  a  substantial  steel 
desk  and  stool  as  shown  in  Fig.  12.  He  is  provided  with 
a  time  stamp  and  a  card  rack  for  each  man  in  his  de- 

partment, as  well  as  an  automatic  interior  telephone 
communicating  to  all  parts  of  the  plant,  including  the 
office.  This  arrangement  is  very  neat,  giving  the  fore- 

man ample  space  for  keeping  all  necessary  records  and 
other  information.  The  facilities  are  such  that  the 
foreman  has  an  incentive  to  produce  better  work  and 
takes  pride  in  the  development  of  his  department. 

There  are  many  points  in  connection  with  these  vari- 
ous views  which  will  well  repay  a  careful  study.  Better 

yet,  the  plant  itself  should  be  visited  if  it  is  at  all  pos- 
sible to  do  so. 



AMERICAN     MACHINIST Vol.  56,  No.  7 

Bigger  Business  Will  Need  Better  Railroads 
Lack  of  Equipment  Will  Hold  up  Business  Resumption  —  the  Government 

Should  Aid  Railroads  Before  Helping  Foreign  Nations 
By  HERBERT  HOOVER 

Secretary  of  Commerce 

IN  RESPONDING  to  the  invitation  to  discuss  some 

of  the  problems  present  in  your  general  railroad 
investigation,  I  shall  devote  m.vself  to  three  of  the 

railway  topics  which  especially  arise  from  the  present 
economic  situation. 

I  do  not  need  to  review  at  length  that  we  are  recover- 
ing from  the  destruction  and  inflation  of  the  greatest 

war  in  history;  that  we  are  suffering  from  the  waste, 
the  extravagance,  and  over-expansion  of  the  post-war 
boom;  and  that  the  war  has  brought  about  great  shifts 
in  the  movement  and  price  levels  of  commodities  be- 

tween nations. 
I  would,  however,  suggest  that  it  might  be  profitable 

for  our  people  to  get  a  somewhat  clearer  perspective  of 

our  own,  and  the  world's,  troubles  and  problems.  Even 
a  superficial  survey  must  bring  us  out  of  an  atmosphere 
of  gloomy  introspection  into  an  assuring  realization 
that,  great  as  our  dislocations  may  seem  to  be,  we  rela- 

tively are  in  an  enviable  position.  Our  nation  is  un- 
shaken and  as  a  people  we  are  getting  our  bearings  in  a 

world  of  perplexing  economic  adjustments.  While  there 
is  unemployment  and  lack  of  profit  taking,  we  are  free 
of  panic.  We  are  comparatively  more  restless  than 
injured.  For  instance  as  heavy  as  our  tax  burden  is  it 
is  still  less  than  one-half  as  great  in  proportion  to  our 
national  productivity  as  the  other  states  in  the  war. 

The  violence  of  our  readjustment,  however,  is  without 
parallel  and  we  sometimes  tend  to  color  our  measures 
for  the  future  by  the  depression  we  are  in.  The  fact  is 
that  we  must  predicate  all  plans  for  the  future  on  the 
ultimate  return  of  the  American  people  to  a  normal  eco- 

nomic activity,  with  our  annual  progress  in  the  expan- 
sion of  our  production,  of  our  plant  and  equipment,  of 

our  skill  and  our  efficiency.  There  can  be  no  question 
that  this  return  will  take  place,  and  no  responsible  body 
will  approach  our  problems  on  any  other  basis. 

If  we  look  at  the  national  economic  situation  as  a 
whole,  the  greatest  impulse  that  can  be  given  to  recovery 
from  any  source  whatever  is  a  reduction  of  rates  on 

primary  commodities  combined  with  the  immediate  re- 
sumption of  railway  construction  and  equipment.  The 

first  depends  upon  reduction  of  operating  costs;  the 
second  upon  restoration  of  credit  for  our  railways. 

The  Need  for  More  Railroads 

One  thing  is  absolute.  Our  transportation  facilities 
are  below  the  needs  of  our  country,  and  unless  we  have 

a  quick  resumption  of  construction,  the  whole  com- 
munity— agricultural,  commercial,  and  industrial — will 

be  gasping  from  a  strangulation  caused  by  insufficient 
transportation  the  moment  that  our  business  activities 
resume.  For  the  past  five  years  we  have  had  no  con- 

sequential expansion  to  our  railway  transportation  ma- 
chine. With  but  one  interval  of  nine  months  in  1918 

and  1919  we  had  a  car  shortage  throughout  the  whole 

of  the  years  1916-17-18-19  and  20.  This  shortage  rose 
to  as  high  as  160,000  cars  with  a  corresponding  shortage 
of  motive  power.    We  paid  tremendous  sums  in  com- 

StoUmctit  before  the  Interstate  Commerce  Commlaalon. 

mercial  losses  and  unemployment  in  consequence.  We 
laid  it  onto  the  war.  We  should  lay  it  onto  our  lack 
of  foresight  and  antagonism  to  railroads. 

Our  country  is  more  dependent  upon  railway  trans- 
port than  any  other.  All  others  have  comparatively 

greater  coast  lines  and  internal  waterways.  The  experi- 
ence of  the  twenty  years  before  the  war  has  shown  that 

we  must  build  an  extension  of  lines,  including  terminal 
facilities,  additional  sidings,  etc.,  every  year  equal  to 
the  construction  of  a  new  railway  from  New  York  to 
San  Francisco.  We  must  add  at  least  120,000  cars  and 
2,500  locomotives  annually  to  our  equipment.  Since  we 
entered  the  war  in  1917  we  have  constructed  at  least 

10,000  miles  of  railways  less  than  our  increasing  popula- 
tion and  economic  development  called  for,  and  we  are 

behind  in  rolling  stock  by  about  4,000  locomotives  and 
200,000  cars.  I  wish  to  emphasize  that  unless  we  can 
have  an  immediate  resumption  of  construction  and 
equipment,  our  commercial  community  will  pay  treble 
the  cost  of  the  whole  of  them  in  their  losses  of  a  single 
season.  The  very  moment  that  we  reach  anything  like 
normal  business  we  shall  see  a  repetition  of  car  short- 

ages, followed  by  an  increase  in  the  cost  of  coal  to  the 
consumer  from  one  to  three  dollars  a  ton ;  we  shall  again 
see  premiums  of  twenty  cents  a  bushel  for  the  use  of 
cars  for  moving  grain ;  we  shall  in  fact  see  a  shortage  of 
commodities  to  the  consumer;  and  we  shall  see  gluts 
upon  the  hands  of  the  producers.  We  shall  see  factories 
filled  with  orders  again  closed  for  lack  of  cars ;  we  shall 
see  large  intermittency  in  employment ;  and  we  shall  see 
the  usual  profiteering  in  commodities  due  to  a  stricture 
between  the  producer  and  consumer. 

Furthermore,  there  is  nothing  that  is  so  irrecover- 
able a  loss  to  the  nation  as  idle  shops  and  idle  men. 

Today  we  have  both.  There  is  nothing  that  will  so 
quickly  start  the  springs  of  business  and  employment  as 
an  immediate  resumption  of  construction  and  equip- 

ment of  the  railways.  When  business  does  resume,  we 

shall  need  all  of  our  capacity  for  the  production  of  con- 
sumable goods.  We  shall  not  only  find  it  strangled  for 

lack  of  transportation,  but  we  shall  find  ourselves 
plunging  into  the  manufacture  of  this  very  railway 

equipment  and  construction  in  competition  with  con- 
sumable goods  for  materials  and  labor.  Herein  lies  the 

basic  cause  of  destructive  price  inflation  and  booms, 
with  all  their  waste  and  over-expansion.  In  times  of 
depression,  we  should  prepare  for  the  future  and  by 
doing  so  we  can  cure  the  depression  itself. 

If  we  examine  the  fundamental  reasons  for  failure 
to  resume  equipment,  we  will  find  them  in  the  loss  of 
confidence  in  railways  as  an  investment  and  the  com- 

petition of  tax-free  securities.  We  have  passed  the 
period  of  credit  strain  in  this  depression.  Surplus  cap- 

ital is  pouring  by  hundreds  of  millions  monthly  into 
tax-free  securities  and  foreign  loans,  and  yet  our  rail- 

ways are  unable  to  finance  the  most  moderate  of 
construction  programs.  The  confidence  of  the  public  in 
railway  investments  was  at  so  low  an  ebb  before  the 
war  that  finance,  by  the  issue  of  common  and  preferred 
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stocks,  had  become  impossible  and  railway  expansion 
was  living  on  bond  issues.  The  confidence  of  an  assur- 

ance and  continuity  in  earning  power  to  cover  this 
burden  of  bonds  has  been  even  lowered  since  the  war 
began,  because  of  the  uncertainties  of  both  rising  and 
falling  prices,  of  rising  and  falling  wages,  of  rising 
and  falling  rates  preventing  all  regularity  of  earnings 
upon  which  an  investor  could  be  convinced,  even  if  no 
other  difficult  factors  entered  into  the  problem. 

If  we  look  to  the  immediate  future  with  its  com- 
plete necessity  of  paring  the  railway  earnings  down  to 

little  more  than  bond  interest,  until  we  give  relief  to 
the  shipper  (and  thus  the  primary  foundation  to  busi- 

ness recovery)  I  can  see  little  likelihood  of  convincing 
the  investor  as  to  his  margins  of  safety.  There  is  an 
atmosphere  that  our  railways  will  never  again  earn 
profits,  and  that  they  are  not  as  an  industry  worthy  of 
investment,  and  that  because  private  investors  will  not 
come  to  their  assistance  nobody  can  do  anything. 

Far  from  its  being  impossible  for  our  railways  again 
to  return  to  a  profitable  footing,  I  believe  it  is  possible 
to  demonstrate  that  on  an  average  they  will  become  very 
profitable.  If  we  assume  that  the  reduction  of  prices 
and  wage  levels  will  settle  at  a  plane  no  lower  than 
50  per  cent  over  pre-war,  and  if  we  assume  that  the 
present  rates  are  to  maintain,  and  if  we  assume  restored 
traffic,  then  the  earnings  of  our  railways  would  exceed 

15  per  cent  on  the  whole  of  the  commission's  tentative 
valuation. 

In  these  circumstances  it  seems  to  me  vital  that  the 
railways,  as  our  greatest  industry,  should  propose  a 
courageous  program  of  broad  visioned  betterments,  and 
if  necessary  the  Government  should  consider  giving  the 
use  of  its  superior  credit.  It  would  not  cost  the  tax- 

payer a  cent  to  give  the  Government  guarantee  to 
equipment  trusts  upon  the  primary  responsibility  of  the 
railways  the  proceeds  devoted  entirely  to  improvement 
and  equipment.  This  is  no  proposal  to  take  money  from 
the  taxpayer.  It  is  a  proposal  to  save  him  from  paying 
treble  the  amount  of  his  guarantee  in  profiteering  and 
losses.  It  will  render  a  reduction  of  rates  earlier,  for 
unless  something  is  done  the  improvements  will  have  to 
be  paid  over  years  out  of  increased  rates.   * 

A  real  program  of  construction  would  in  its  various 
ramifications  give  relief  to  five  or  six  hundred  thousand 
of  our  unemployed.  It  would  enable  even  added  num- 

bers to  increase  their  standard  of  living,  and  thus  give 
increased  market  to  the  produce  of  our  farmers.  Our 
farmers  who  look  to  foreign  markets  for  their  surplus 
should  stop  to  consider  that  our  home  consumption  of 
meat  decreased  nearly  7  pounds  per  capita  in  1921,  due 
mostly  to  unemployment,  and  that  if  this  decrease 
could  be  overcome  it  would  be  worth  more  than  a  35 
per  cent  increase  in  exports. 

Help  the  Railroads  First 

We  talk  glibly  of  giving  billions  of  credits  to  foreign 
countries,  to  increase  our  farm  exports.  I  wish  to  say 
with  all  responsibility  for  the  statement,  that  a  billion 
dollars  spent  upon  American  railways  will  give  more 
employment  to  our  people,  more  advance  to  our  indus- 

try, more  assistance  to  our  farmers,  than  twice  that  sum 
expended  outside  the  frontiers  of  the  United  States — 
and  there  will  be  greater  security  for  the  investor. 

Finally  I  want  to  refer  to  the  veritable  witch's  caul- 
dron being  fed  constantly  with  hates  distilled  from  the 

misdeeds  of  railway  promoters  in  the  past,  from  the 
conflicts  between  the  railways  and  the  farmers,  between 

the  railways  and  their  workmen.  From  all  the  confu- 
sion that  arises  from  it  we  destroy  our  railways  and 

destroy  ourselves.  With  this  commission  on  one  hand 
assuring  honesty  in  finance,  justice  to  the  shipper  and 
the  railways  investor;  with  the  Railway  Labor  Board 
assuring  justice  to  workers  and,  above  all,  with  a  great 
spirit  of  public  service  in  our  generation  of  railway 
managers,  it  is  time  to  call  off  the  witches  and  take 
some  vision  of  our  national  situation  if  we  are  to  pull ourselves  out  of  this  depression. 

Before  entering  upon  the  question  of  readjustment  of 
rates,  I  wish  to  set  out  some  factors  in  the  present 
economic  situation  that  bear  upon  the  entire  question. 
The  following  table  shows  a  few  commodities  and  serv- 

ice groups,  compared  to  1913  as  100: 

Farm  crops,  at  the  farm    as. 
All  animals,  at  the  farm                 q° 
Retail  foodstuffs                      An 
Cotton,  at  the  farm   .'    t?B 
Wool,  at  the  farm                     tni 
Retail    clothing         oVi 
Steel   billets,   Pittsburgh   '.'.    f I ? 
Copper           ^og 
Zinc            ?S 
Pig  Iron,   Pittsburgh   [][[[[[llll    128 
Bituminous  coal,  at  the  mine  (estimated  4  districts)  .'.'.'.'.'  160 Bituminous  coal    (retail  various  looallties)    198-220 Yellow  pine  lumber  (at  the  mUi)    fgj 

Douglas  fir  lumber  (at  the  mill)                "  12s 
Lumber  (retail),  partly  estimated                  ''  200 
Cost  of  living,  variously  estimated  from   '.  162-180 Wage  scales  (approximate)  : 

Farm   labor       135 Textile  industries    . .  .  210 
Steel  industries      150 

Railways       '..'.'.'.'.'.'  200 Metal    trades    2I8 

Building    trades      '..'.'.  190 Coal  mining  scales    171 

This  table  at  once  demonstrates: 

(1)  The  inequality  in  prices  and  wages  between  dif- 
ferent groups  of  commodities. 

(2)  The  great  increase  in  spread  between  "pro- 
ducer's" and  "consumer's"  goods. 

(3)  The  lag  in  wage  scales. 

As  the  population  engaged  in  the  "deflated"  pro- 
ducer's goods — agriculture,  and  metals,  wood,  etc. — 

comprises  one-half  the  total  in  number  of  the  nation, 
their  power  to  buy  the  same  ratio  of  consumer's  goods 
has  been  reduced  to  less  than  70  per  cent  of  pre-war, 
and  is  the  consequent  cause  of  a  large  part  of  the 
industrial  and  commercial  unemployment  and  stagnati(m 
in  our  cities  and  our  transportation. 

I  wish  to  especially  call  your  attention  to  the  indi- 
cated enormous  increase  in  spread  between  primary 

producer's  and  ultimate  consumer's  goods.  In  consider- 
ing it,  we  must  bear  in  mind  that  when  we  use  100  for 

both  consumer's  and  producer's  goods  of  1913,  we  have 
already  included  the  spread  between  producer  and  con- 

sumer at  that  period.  I  therefore  believe  that  the  index 
numbers  indicate  an  increase  of  100  per  cent  in  the 
actual  spread.  It  is  right  here  where  the  most  of  our 
economic  difficulties  lie  today.  Our  increased  cost  of 
manufacture  and  distribution  bears  two  relations  to  the 
rate  question — first,  that  the  increase  of  rates  of  from 
30  to  700  per  cent  in  different  commodities  are  part 
of  it,  and  are  in  turn  partly  caused  by  it;  and  second, 
the  increased  rates  bear  very  unequally  on  different 
groups  in  the  community. 

If  we  search  for  the  cause  of  this  increase  of  spread 
we  shall  find  therein  a  vast  complex  of  increased  taxa- 

tion, increased  wages,  rents,  and  a  dozen  items,  all 
reacting  upon  each  other,  and  also  expressing  themselves 
in  increased  cost  of  operating  the  railways.  For  in- 

stance, the  total  increase  in  national,  state  and  munic- 
ipal taxes  since  1913  is  approximately  $5,640,000,000. 

At  the  present  purchasing  power  of  the  dollar,  our  total 
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national  productivity  is  probably  somewhere  around 
fifty  billions  of  dollars,  of  which  over  10  per  cent  must 
now  be  devoted  to  increased  taxes.  This  sum  of  money 

must  be  obtained  either  from  the  producer  or  the  con- 
sumer and  in  an>'  event  a  considerable  part  of  the  taxes 

contribute  to  widen  the  spread.  Because  the  increase 
in  spread  due  to  taxes  necessitates  a  spiral  of  increased 
wages,  rents,  etc..  and  before  its  force  expends  itself. 

n>>-  own  opinion  is  that  possibly  20  points  in  the  dis- 
torted index  number  flows  from  increased  taxes. 

The  increase  of  railway  rates  since  1913  in  Class  I, 
railways  1921.  is  about  $2,600,000,000.  of  which  about 
fl.400.000,000  are  due  to  wage  increases  and  about 
1160.000.000  to  tax  increases.  If  our  traffics  were 
normal  the  total  increase  of  rates  would  be  more  like 
$3,500,000,000.  These  sums  enter  into  this  increase  in 

the  spread  and  carr>'  with  them  a  further  trail  of  in- 
creased living  costs  and  again  a  spiral  of  higher  wages, 

rents,  etc.,  in  all  other  branches  of  manufacture  and 
distribution. 

I  wish  to  digress  for  just  a  moment  from  railway  to 
agricultural  subjects,  to  point  out  that  the  recent 
projects  for  fixing  farm  prices  by  law  are  apparently 
founded  on  the  notion  that  by  raising  agricultural  prices 

up  to  the  levels  of  consumer's  goods  we  can  remedy  the 
extreme  hardship  of  our  farmers.  Even  if  it  be  possible 
to  raise  the  prices,  much  less  advantage  would  accrue 
to  the  farmer  than  anticipated.  Unless  the  spread  is 
decreased  by  actual  savings,  the  costs  of  manufacture 
and  distribution  would  be  at  least  partially  increased  by 

higher  prices  of  producer's  goods.  The  spread  is  funda- 
mentally due  to  increased  cost  of  manufacture  and  dis- 

tribution, not  to  the  fall  in  producer's  goods.  The  real 
remedy  is  an  attack  upon  the  causes  of  the  spread  and 

thereby  to  bring  consumer's  goods  down  to  the  pro- 
ducer's buying  pcrwer. 

It  is  a  certainty  that  in  ordet*  to  decrease  the  spread, 
railway  rates  must  come  down  and  for  rates  to  come 
down  costs  of  railway  operation  in  wages  and  prices  of 
supplies  must  be  reduced.  Until  this  adjustment  is 
secured  the  economic  machine  will  continue  to  move 
slowly.  We  cannot  and  should  not  expect  wages  to  come 
back  to  pre-war  levels.  Many  of  our  wage  scales  were 
too  low  in  pre-war  times.  They  can  follow  down  step 
by  step  with  the  cost  of  living,  but  there  are  permanent 
charges  in  this  spread,  such  as  the  taxes,  which  will  hold 
the  cost  of  living  above  pre-war  levels. 

Method  of  Readjusting  Rates 

The  involved  complex  of  transportation  rates  was 
obvicusly  originally  based  on  some  relationship  to  the 
value  of  commodities,  mitigated  by  competition.  In 

other  words,  the  old  slogan  of  "what  the  traffic  will 
bear"  had  some  economic  background.  But  this  entire 
conception  of  ratemaking  was  destroyed  by  horizontal 
raises.  We  have  rates  clearly  beyond  what  the  traffic 
can  bear. 

The  increases  in  railway  rates  during  the  past  five 
years  have  fallen  with  extraordinary  inequality  on  dif- 

ferent commodities  and  different  groups  of  people  in 
the  community.  The  country  grew  up,  its  industries 
were  distributed  under  ratios  of  costs  between  different 
commodities,  ratios  between  raw  materials  and  finished 
goods,  ratios  between  the  farm  and  city.  These  have 
all  been  distorted  by  the  horizontal  rises.  The  increases 
in  rates  since  1914,  for  instance,  have  added  probably 
less  than  1  per  cent  to  the  price  of  cotton  goods  on  the 
average  haul  but  it  has  added  probably  60  per  cent  to 

the  price  of  coal.  The  increased  rates  since  1914  have 
added  nearly  100  per  cent  to  the  cost  of  assembling  fhe 
materials  for  pig  iron. 

All  this  is  artificially  forcing  our  industries  to  move 
toward  their  raw  materials.  This  does  not  alone  repre- 

sent the  starting  of  a  new  factory;  it  is  a  movement  of 
the  whole  mechanism  of  the  community,  labor,  homes, 
schools,  railways  and  whatnot — an  enormous  duplica- 

tion of  plant  and  loss  of  capital.  We  will  ultimately 
have  the  rates  readjusted  and  then  we  will  destroy  the 
new  industries  created  under  it. 

Of  equal  importance  there  is  a  new  economic  light  on 
this  distortion  of  rates  evident  under  the  stress  of  the 
last  few  years.  That  is.  the  better  realization  that  some 
increases  of  rates  come  mostly  off  the  producer  while 
others  are  paid  by  the  consumer.  Increases  in  spread 
between  producer  and  consumer  do  not  fall  equally  upon 
each  of  them.  In  primary  commodities  where  the  price 
is  fixed  by  international  competition,  the  increase  or 
decrease  in  rates  is  a  deduction  from  the  producer. 
Take  wheat,  for  instance,  the  point  of  competition  with 
foreign  produce  lies  at  Liverpool.  The  net  to  the  pro- 

ducer is  Liverpool  less  transportation  and  other  han- 
dling charges.  Therefore  increases  of  rates  are  a 

deduction  from  the  farmers'  price.  The  same  thing  ap- 
plies to  the  producer  in  certain  cases  of  domestic  com- 

petition. Also  where  there  is  rapid  turnover,  as  in 
manufacture,  and  consequent  ability  to  reduce  supply, 
the  consumer  pays  the  freight,  as  processes  of  produc- 

tivity will  not  continue  below  profit  point.  In  most 
manufactured  commodities  the  consumer  pays  the 
freight,  for  production  quickly  shrinks  when  prices  at 
the  factory  become  unprofitable  and  the  price  to  the 
buyer  is  the  factory  price  plus  the  freight.  For  in- 

stance, in  hides,  the  farmer  gets  the  international  price 

less  freight.  On  boots  he  pays  the  manufacturer's  cost, 
profit  and  freight. 

It  appears  to  me  that  with  the  paralysis  induced  by 
the  increased  spread,  we  have  to  take  a  broader  vision 
of  what  part  of  the  community  is  suffering  niost  and 
direct  such  concessions  through  the  railway  rates  as 

can  be  given  to  that  group — if  we  would  better  equalize 
the  whole  economic   lead. 

During  the  past  eight  months,  the  railways  have 
made  many  thousand  readjustments  of  local  rates  in 
endeavoring  to  heal  local  distortions,  but  I  am  con- 

vinced that  the  whole  railway  rate  structure  needs  a 
most  systematic  overhaul  in  the  light  of  these  new  eco- 

nomic forces  that  have  been  brought  into  play.  We 
obviously  must  maintain  the  average  rate  that  will  sup- 

port our  transportation  systems  adequately  and  such 
an  overhauling  of  rates  might  quite  well  mean  the 
advancement  of  rates  in  certain  commodities  in  order 
that  compensation  can  be  given  to  others  where  there 
is  undtie  duress. 

If  I  were  to  discuss  the  rates  charged  today  I  should 
say  at  once  that  a  decrease  in  passenger  rates  is  not 
nearly  so  vital  to  the  community  as  freight  rates,  for 
passenger  rates  do  not  enter  into  the  spread  in  propor- 

tion to  the  relative  volume  of  earnings.  If  I  were 
examining  the  freight  rates  I  should  at  once  say  that 
coal,  metals,  wood  and  agricultural  and  other  producers 
goods  should  be  reduced  to  the  bottom  before  L.  C.  L. 
and  class  rates  are  touched. 

I  would  be  willing  to  go  even  farther  and  say  that  I 
am  convinced  that  even  if  the  commission  cannot  at  the 
present  moment  justifiably  reduce  railway  incomes  a 
single  dollar,  it  is  warranted  in  investigating  the  pos- 
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Bi'bility  of  some  relief  to  the  more  distressed  commod- 
ities by  a  revision  of  some  rates  upward. 

Determination  of   anything   in    the   nature   of   per- 
lanent  rate  basis  is  in  my  own  view  impossible  at  the 
Bresent  time  because  the  last  five  years  of  changing 
ildministration,  irregular  traffic  and  wildly  fluctuating 
rages  and  prices  of  materials  give  us  but  little  reliable 
historical  criteria  upon  which  to  base  the  future.     We 

[are  in  the  midst  of  violent  economic  readjustment  of  a 
profound  industrial  depression.     No  one  can  determine 
to  what  plane  the  reduction  in  operating  costs  will  settle. 

I  No  one  can  estimate  the  volume  of  traffics  that  are  prob- 
1  able  for  any  particular  period  ahead.    It  appears  to  me, 
[therefore,  that  the  commission  will  need  to  temporize 
^with  the  situation  for  some  time,  and  that  its  conclu- 

sions may  well  fall  into  three  periods:     (1)  The  imme- 
iiate  present;  (2)  during  the  early  period  of  decreasing 
costs  and  increasing  efficiency   and   slowly  recovering 
raffles;  (3)  normal  operations. 
If  we  survey  the  results   of  the  past  year  in  the 

[application  of  present  costs  and  rates,  we  find  many 
[railways  failing  to  earn  interest  upon  their  borrowed 
icapital;  we  find  some  others  more  fortunately  situated 

jwho  have  earned  dividends  on  their  share  capital.    One 
lor  two  exceptions  of  low  bonded  indebtedness  have  done 
[extraordinarily   well    on   their   share   capital.      If   we 
[survey  the  situation  by  districts,  in  order  that  single 
[instances  do  not  mislead  us,  we  will  find  that  the  whole 
[of   the   Class    1    Southern   roads   barely  covered  bond 

[interest,  while  the  mo-st  fortunate  group,  the  Western 
j  roads,  shows  an  earning  of  only  4  per  cent  in  1921  upon 
[the  tentative  valuation.     Moreover,   it  is  obvious  that 

'  maintenance  has  been  held  to  a  low  level  and  new  equip- 
ment and  extensions  practically  nil. 

I  believe  there  are  cases  where  earnings  could  be  in- 
creased by  lower  rates.  I  know  that  it  is  contended 

that  such  opportunities  do  not  exist,  but  no  one  can 
review  the  testimony  given  here  during  the  past  few 
weeks  without  concluding  that  the  rates  in  special  in- 

stances are  stifling  business. 

The  Second  Period:  During  1922 

We  must  assume  that  those  railway  wages  and  sup- 
plies which  are  out  of  line  will  at  least  in  part  follow 

down  to  the  levels  of  decreased  cost  of  living;  we  must 
assume  that  the  efficiency  that  is  slowly  emerging  after 
the  government  management  will  still  further  increase; 
we  must  assume  that  the  volume  of  traffics  will  increase 
toward  normal. 

I  have  the  feeling  that  the  railways,  being  our  great- 
est business,  will  agree  that  all  these  savings  should  be 

instantly  devoted  to  relief  in  the  rates  on  primary  com- 
modities, in  order  that  we  should  expedite  the  recovery 

that  can  o-nly  come  through  decreased  spread  between 
producer's  and  consumer's  goods.- 

I  recognize  that  the  uncertainty  and  slow  reduction 
of  rates  in  this  fashion  will  itself  delay  business  recov- 

ery because  of  the  uncertainty  of  business  as  to  its 

future  costs.  If  our  railways  were  in  position  to  stand 
the  temporary  shock  it  would  be  infinitely  better  to  drop 
the  rates  on  primary  commodities  tomorrow — our  busi- 

ness recovery  would  come  faster.  But  we  cannot  ask 
the  impossible. 

If  we  look  further  to  normal  times,  we  could  make 
a  rough  calculation  that  present  wages  and  costs,  at 
say  50  per  cent  above  pre-war,  would  show  that  the  rail- 

ways can  earn  somewhere  around  a  billion  five  hundred 
million  dollars,  in  excess  of  the  6  per  cent  minimum 
upon  tentative  valuation.  As  I  have  stated,  relief  is 
first  more  critically  needed  in  the  rates  on  primary  com- 

modities. Some  estimates  given  to  me  indicate  that 
approximately  35  or  40  per  cent  of  revenues  are  involved 
in  the  groups  more  urgently  needing  relief. 

Efficiency  op  Railways 

A  great  deal  has  been  said  about  the  inefficiency  of 
our  railway  system.  I  do  not  sympathize  with  these 
statements.  Comparison  with  foreign  railways  of  the 
fundamental  criteria  of  per-ton-mile  costs,  train  load- 

ing and  so  forth,  in  the  light  orf  our  cost  of  living,  will 
demonstrate  that  our  railways  are  of  higher  standards, 
better  in  methods  than  others  and  are  growing  in efficiency. 

The  consolidation  of  our  railways  into  larger  systems 
has  been  contemplated  in  our  legislatures  for  some  years 
past  as  a  gain  in  efficiency.  Its  value  can  be  overesti- 

mated— it  is  not  a  panacea  for  all  trouble.  It  does  give 
hope,  however,  of  economies  in  further  efficiency  from 
more  complete  utilization  orf  rolling  stocks  and  ter- 

minals, some  small  degree  of  saving  in  overhead  and 
saving  in  current  inventories.  But  its  greatest  saving 
would  probably  be  decreased  cost  of  proper  finance,  in- 

creased financial  stability  and  fuller  independence  from 
the  supply  companies. 

It  is  probably  unnecessary  to  refer  to  the  question 

of  government  ownership.  No  one  with  a  week's 
observation  of  government  railways  abroad,  or  with 
government  operation  of  industry  in  the  United  States, 
will  contend  that  our  railways  could  ever  be  operated  as 
intelligently  or  as  efficiently  by  the  Government  as 
through  the  initiative  of  private  individuals.  More- 

over, the  welfare  of  its  multitude  of  workers  will  be  far 
worse  under  government  operation. 
We  are  struggling  with  the  great  problem  of  main- 

taining public  control  of  monopoly,  at  the  same  time 
maintaining  the  initiative  of  private  enterprise.  I  be- 

lieve that  we  are  steadily  progressing  to  solution. 
Great  social  and  economic  problems  find  their  solu- 

tion slowly  and  by  a  process  of  trial  and  error.  We 
have  tried  unregulated  monopoly,  and  have  tried  govern- 

ment operation,  and  found  the  error  in  them.  We  still 
have  much  to  solve  if  we  are  to  maintain  our  trans- 

portation. Much  of  this  solution  depends  upon  the 
successful  initiative  of  the  railways  themselves  and 
much  of  the  shaping  of  these  matters  lies,  fortunately, 
in  your  able  hands. 
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Attributes  of  a  Successful  Foreman 
The  Opportunity  of  Foremanship — Great  Advantage  of  a  Cool  Head— "Bossism"  vs. 

Leadership — Method  of  Rating  the  Men — Planning  the  Work 
By  JOHN  S.  WATTS 

THE  position  of  foreman  is  the  logical  stepping 
stone  from  the  ranks  to  a  ranking  and  should  be 
aspired  to  by  the  young  mechanic  as  soon  as  he 

feeb  confident  of  his  ability  to  handle  any  work  that 
is  part  of  his  trade.  It  is  not  essential,  nor  is  it  hardly 
possible,  that  the  aspirant  for  a  foremanship  should 

be  an  expert  in  everj*  operation  that  is  to  be  performed 
in  his  shop,  but  it  is  most  desirable  that  he  should  be 

able  to  perform  everj-  operation,  even  though  he  may 
not  be  able  to  do  it  as  quickly  or  as  well  as  the  expert. 
At  the  very  least  he  must  know  how  the  work  should 
be  done,  and  this  is  best  learned  by  having  executed  the 
work  itself.  While  it  is  true  that  many  successful 
foremen  have  been  made  out  of  men  who  could  not 
themselves  perform  all  of  the  operations  that  are  being 
done  by  the  men  under  them,  this  lack  on  the  part  of 
the  foreman  is  always  discovered  by  the  men,  and  con- 

stitutes a  serious  disability  to  him,  which  has  to  be 
overcome  by  extra  ability  in  other  directions. 

In  nearly  all  cases  the  promotion  to  a  foremanship 
comes  without  previous  training  for  the  office,  and  un- 

fortunately it  is  very  se'dom  that  such  training  is 
possible.  The  position  is  made  still  harder  by  the  fact 
that  the  man  who  tackles  his  first  job  as  foreman  is  in 
a  position  where  he  can  be,  and  is,  easily  compared 
with  his  predecessors,  and  should  he  fail  to  measure  up 
to  the  standard  set  in  the  mind  of  his  superior,  he  is 
rarely  ever  given  the  chance  to  rectify  his  mistakes 
although  his  failure  may  be  due  simply  to  a  lack  of 
experience.  In  the  latter  case,  on  a  longer  trial  he 
might  prove  highly  successful. 

The  Critical  Time 

On  this  account,  the  first  month  or  so  in  the  position 

of  foreman  is  the  most  trying  time  of  any  man's  career, 
calling  as  it  does  for  the  exercise  of  faculties  which 
have  previously  been  undeveloped,  and  as  it  is  im- 

possible for  his  wellwishers  to  do  much  in  the  way  of 
assistance,  he  is  in  a  most  vulnerable  position  for  the 
attacks  of  his  enemies. 
The  opportunity  is  likely  to  come  to  any  good 

mechanic  at  the  most  unexpected  time,  and  if  he  fails 
to  be  prepared  it  is  unlikely  that  the  chance  will 
come  again.  It  therefore  behooves  the  ambitious  man 
to  be  prepared  as  far  as  possible,  and  not  to  rest  con- 

tent with  thinking  that  a  high  grade  of  mechanical  skill 
will  be  sufficient  to  carry  him  through.  He  should  at 
least  study  the  methods  of  the  foremen  with  whom  he 
comes  in  contact;  much  can  be  learned  from  both  good 
and  bad  foremen  by  comparing  the  difference  in  their 
methods,  and  the  results  obtained  by  each.  Having  been 

through  the  mill  myself  from  apprentice  to  superin- 
tendent, I  have  had  experience  with  foremen  of  all 

kinds,  good,  bad  and  indifferent ;  therefore,  I  propose  to 
touch  upon  the  qualities  that  are  common  to  good  fore- 

men, and  also  the  principal  reasons  for  the  failure  of 
the  poor  ones. 

The  first  and  most  necessary  requisite  of  the  aspirant 
to  a  foremanship  is  the  ability  to  control  his  emotions 
absolutely.     He  who  would  control  others  must  first 

of  all  be  master  of  his  own  mind,  and  must  have  exer- 
cised this  control  over  himself  long  enough  for  it  to 

have  become  a  habit  and  not  a  conscious  effort. 
There  will  be  many  times  when  a  foreman  will  be 

tempted  to  give  way  to  anger,  such  as  when  by  some 
stupid  mistake  a  man  spoils  a  piece  of  urgently-wanted 
work.  To  waste  time  in  blasphemy  or  swearing  at  the 
culprit  only  results  in  still  further  delay  and  also  in  an 
exhibition  of  weakness.  The  real  foreman  will  remain 
calm,  and  thus  his  brain  will  be  in  condition  to  quickly 
evolve  a  way  of  remedying  the  mistake  and  to  issue  the 
necessary  orders.  The  habit  of  swearing  is  one  that 

should  be  avoided,  even  if  indulged  in  only  under  ex- 
treme provocation,  as  it  is  apt  to  increase  the  tendency 

to  lose  control  of  oneself  through  anger.  Indeed,  the 
use  of  any  unnecessary  words  in  conversation  or  in 
issuing  orders  is  a  waste  of  time,  and  any  tendency  to 
loquacity  in  speaking  or  even  in  writing  should  be 
sternly  repressed. 

The  Value  of  Conciseness 

One  foreman  I  knew  who  was  otherwise  a  fairly  good 
man,  was  finally  asked  to  resign  for  the  sole  reason  that 
the  simplest  question  put  to  him  would  involve  one 
in  an  extended  conversation  covering  perhaps  fifteen 
minutes,  when  as  many  seconds  should  have  sufficed. 
Not  that  he  wandered  from  the  subject  in  question,  but 
that  he  could  not  give  a  direct  and  concise  answer  to 
the  question ;  he  must  cover  the  whole  subject,  bringing 
in  matters  irrelevant  to  the  point  under  discussion  until 
in  shear  weariness  one  often  left  him  talking  in  the 
middle  of  a  sentence  and  obtained  the  information 
wanted  by  some  other  means. 

A  common  failing  with  all  humanity  is  the  dislike 
for  meting  out  punishment  for  stupidity  or  wrong  doing 
except  when  in  anger.  This  failing  should  be  con- 

quered as  it  leads  to  injustice,  making  for  the  imposi- 
tion of  a  heavy  penalty  for  a  trifling  offense  done  when 

the  foreman  happens  to  be  in  a  bad  humor,  or  the  com- 
plete disregard  of  a  serious  offense  if  the  foreman 

happens  to  be  in  a  happy  frame  of  mind.  Any  foreman 
who  allows  his  emotions  to  control  him  to  this  extent 

soon  loses  the  confidence  of  his  men,  and  will  be  ac- 
cused of  favoritism  of  which  he  may  be  quite  innocent. 

On  the  other  hand,  by  keeping  always  in  a  calm  state 
of  mind  he  is  able  to  supervise  the  work  with  even- 
handed  justice  to  all,  his  men  will  gain  confidence  in 
his  fairness,  he  will  find  it  easy  to  keep  discipline,  and 
his  men  will  work  for  him  to  the  best  of  their  ability. 

The  foreman  should  regard  himself  as  the  leader  of 
his  men,  not  as  their  boss  or  driver,  nor  even  as  a 
commander;  in  giving  out  work  to  a  man,  he  should 
consider  that  he  is  issuing  instructions,  not  giving 
orders  or  commands.  It  is  folly  for  a  foreman  to  adopt 
a  tone  of  command  in  speaking  to  his  men;  they  are 
not  compelled  to  obey  his  commands,  although  they  may 
do  so  for  a  time  in  preference  to  quitting  the  job.  The 
wise  foreman  will  remember  that  the  men  can  choose 

whom  they  will  work  for,  and  that  they  naturally  re- 
sent a  foreman  assuming  an  authority  which  he  does 
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not  actually  possess.  The  bullying  type  of  foreman 
will  be  compelled  to  use  a  more  moderate  tone  toward 
the  more  skilled  men  in  order  to  retain  them,  and  as 
this  cannot  fail  to  be  observed  by  the  other  men,  it  will 
result  in  the  loss  of  any  respect  they  may  have  had  for 
their  foreman. 

The  fact  that  a  foreman's  success  depends  very 
largely  upon  the  way  his  men  work  for  him  should  never 
be  lost  sight  of  by  the  beginner.  He  will  learn  this  if 
he  holds  the  position  long,  as  the  fact  will  be  impressed 
upon  him  so  thoroughly  that  he  will  never  overlook  it. 

Experience  has  proved  that  the  "leader"  type  of  fore- 
man will  always  get  a  higher  production  and  a  much 

better  quality  of  work  than  will  the  domineering  type. 
All  foremen,  and  especially  new  ones,  are  in  a  position 

that  lays  them  open  to  easy  criticism,  so  until  their 
success  is  proved  they  should  be  wary  of  their  steps. 
There  are  always  many  jealous  people  ready  to  spread 
the  story  of  any  little  mistakes  they  may  make,  even 
though  it  may  be  of  no  importance.  The  foreman 

should  not  be  afraid  to  criticize  a  man's  method  of 
handling  his  job,  but  he  should  be  sure  of  his  ground 
even  to  the  point  of  delaying  action  until  sure  of  his 
position. 

A  little  instance  will  explain  the  point;  I  was  given 
a  planer  job  to  do  in  a  small  shop  where  each  man  had 
the  run  of  the  shop,  so  far  as  using  any  particular 
machine  was  concerned.  The  job  was  obviously  one  for 

the  small  planer,  but  being  unab'e  to  find  the  size  of 
bolts  needed  at  the  small  planer  I  went  over  to  the  large 
planer  and  started  it  up,  as  the  table  covered  the  place 
where  the  clamp  bolts  were  kept.  Just  as  I  got  the  large 
planer  started,  the  foreman,  who  was  new  on  the  job, 
came  along  and  rather  abruptly  told  me  to  put  the  job 
on  the  small  planer.  I  of  course  explained  that  I  was 
simply  borrowing  some  bolts  from  the  larger  planer, 
which  had  he  held  his  peace  for  half  a  minute  he  would 
have  seen.  Unfortunately  for  him  quite  a  number  of 
the  men  heard  him  and  the  snickers  that  he  heard  made 
the  rest  of  that  day  rather  uncomfortable  for  him. 

Nevertheless,  if  one  is  sure  that  a  job  is  being 
handled  wrongly  one  should  not  be  afraid  to  say  so.  The 
operator  should  be  told  just  why  his  way  is  wrong,  and 
the  foreman  should  be  sure  that  he  is  convinced  before 
leaving  him.  Considerable  tact  is  required  in  these 
cases,  as  some  men  are  very  obstinate  about  admitting 
their  mistakes  and  some  will  harbor  resentment,  feel- 

ing that  they  have  been  shown  up  before  their  fellows. 
If  for  any  reason  a  man  is  unsatisfactory  and  has  to 

be  discharged,  a  foreman  must  have  a  really  good  reason 
for  discharging  him.  It  must  also  be  one  that  can  be 
demonstrated  satisfactorily,  as  it  is  in  the  exercise  of 
this  function  that  the  foreman  is  most  open  to  criticism 
of  favoritism  or  wrong  doing,  and  the  sympathy  of  his 
critics  and  even  of  his  friends  will  naturally  be  with 
the  discharged  man  unless  the  foreman  has  an  obviously 
good  reason  for  the  dismissal. 

In  most  shops  the  foreman  has  the  onus  of  rating  the 

men's  pay  in  accordance  with  their  value  to  the  com- 
pany, and  in  the  smaller  shops  especially,  this  duty  is 

one  that  is  difficult  of  performance  with  satisfaction 
and  justice  to  all.  Here  the  foreman  is  between  two 
fires ;  on  the  one  hand  he  has  his  superiors  whom  he  has 
to  convince  of  the  necessity  of  granting  increases  to 
certain  of  the  men,  and  on  the  other  hand,  the  men 
look  for  increased  wages  as  their  skill  increases,  with 
the  result  that  in  trying  to  satisfy  both  parties,  he  is 
subject  to  criticism  from  both  sides. 

Frequently  the  man  who  is  applying  for  an  increase 
will  cite  the  rate  of  some  other  man  as  being  higher 

than  the  applicant's  in  proportion  to  his  skill.  As  the 
applicant  naturally  chooses  for  comparison  that  man 
whose  rate  gives  him  the  best  case  for  an  increase,  the 
process  soon  becomes  endless  unless  great  care  is  taken 
in  setting  all  the  rates.  The  granting  of  one  increase 
will  bring  in  its  train  demands  from  another  whose 
rate  is  low  when  compared  with  the  one  just  increased, 
and  so  on  ad  infinitum. 

As  quickly  as  possible  after  assuming  charge  of  a 
shop,  the  manufacturer  should  make  up  a  list  of  all  his 
men,  rating  them  by  percentages  of  efficiency  according 
to  output,  versatility,  dependency,  etc.,  and  as  he  comes 

to  know  each  man's  capabilities  better  this  list  can  be 
revised  until  he  has  a  fairly  just  rating  of  all  the  men. 
Then  if  their  rates  are  adjusted  by  judicious  increases 
according  to  this  rating,  it  should  be  possible  to  prove 
either  to  the  applicant  for  an  increase  that  he  is  receiv- 

ing a  wage  in  proportion  to  his  skill  as  compared  to  the 
other  men,  or  else  to  show  the  manager  that  the  appli- 

cant is  deserving  of  an  increase. 
In  distributing  the  work  among  the  men,  much  time 

can  be  wasted  by  not  being  ready  to  assign  another  job 
to  a  man  the  moment  he  completes  the  one  in  hand. 
The  foreman  should  have  a  list  of  all  the  men  em- 

ployed, and  keep  on  this  list  one  job  ahead  for  each 
man.  Indeed,  if  possible,  it  is  better  to  have  every  job 
in  sight  assigned  to  somebody.  This  will  insure  always 
having  work  ready  for  each  man,  and  the  material,  tools, 
etc.,  for  the  next  job  can  be  ready  at  the  machine  before 
the  man  has  completed  the  previous  job,  thus  prevent- 

ing the  waste  of  time  between  jobs  so  common  where  the 
foreman  has  no  systematic  ability.  This  list  should 
be  made  out  carefully,  so  that  if  the  foreman  is  called 
out  of  the  shop  for  any  length  of  time,  or  is  absent 
through  sickness,  an  assistant  can  keep  the  shop  run- 

ning temporarily. 

Finally,  the  man  who  gets  a  foreman's  job  must  learn 
to  disregard  the  whistle.  This  may  come  a  little  hard 
at  first,  after  years  of  dropping  all  thoughts  of  work 
the  instant  the  buzzer  blows,  but  no  foreman  ever  suc- 

ceeded who  started  and  stopped  by  the  time-clock.  Dur- 
ing the  normal  working  hours,  the  demands  on  a 

foreman's  time  for  instructions,  supervision  and  con- 
sultation are  so  pressing  that  he  will  have  scant  time  for 

that  "planning  ahead"  of  his  work  which  is  so  essential 
to  success.  This  planning  will  take  up  some  of  what 
have  been  his  leisure  hours,  but  if  he  is  worth  his  salt 
the  satisfaction  of  successful  administration  will  more 
than  compensate  for  the  loss  of  other  more  or  less  inane 
amusements. 

This  may  read  as  a  rather  discouraging  and  formid- 
able array  of  virtues  to  be  achieved  by  him  who  would 

attain  success  as  a  foreman,  but  the  goal  is  one  well 
worth  striving  for.  Bear  in  mind  that  for  the  mechanic 
practically  the  only  road  to  a  higher  position  is  through 
a  foremanship,  and  that  this  position  once  gained  and 
successfully  held  opens  up  a  vista  of  greater  possibili- 

ties, the  first  step  being  the  most  diflficult  of  accomplish- 
ment. 

Indeed,  the  cultivation  of  the  necessary  qualities  of 
self-control  and  the  ability  to  handle  men  are  of  them- 

selves a  sufficient  reward  in  the  increased  confidence 
and  happiness  which  they  bring  to  their  possessor,  even 
without  other  gain,  but  the  possessors  of  these  virtues 
are  so  few  that  one  who  has  them  will  not  be  long 
without  some  chance  for  promotion. 
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Ideas  From  Practical  Men 
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Collet  Chucks  for  Holding  Delicate  Parts 
By  Milton  Wright 

In  the  making  of  knitting  machines  there  are  many 
delicate  parts  like  that  shown  leaning  against  the  tool- 
post  of  the  lathe  in  Fig.  1.     These  parts  are  often, 

Fia.    I.      INSIDE    AND   OUTSIDE   COLLETS   ON    ENGINE 
LATHE 

though  not  always,  of  brass  and  must  be  handled 

ver>'  circumspectly  in  order  to  avoid  distorting  or 
bruising  them. 

To  enable  the  operatives  to  handle  them  quickly 
without  danger  of  spoiling  them,  engine  lathes,  bench 
lathes,  hand  milling  machines  and  gear  cutters,  wher- 

ever the  parts  are  worked  upon,  are  fitted  with  the 
interchangeable   collet   chucks   shown. 
The  chucks  are  made  for  both  internal  and  ex- 

ternal grip.  The  same  chuck  body  holds  either  collet 
and  of  any  size,  so  that  all  the  operator  has  to  do 
to  chuck  a  piece  of  work  is  to  pick  up  the  collet  that 

no.  2.     COLLET  CHUCKS  FOR  FILING  AND  POLISHING 

fits  it,  spin  it  into  the  seat  in  the  chuck  body,  and  put 
in  the  work;  less  time  required  to  do  it  than  to  write 
the  description. 

The  outside  collets  are  knurled  on  the  periphery  so 

that  a  hand  grasp  is  all  that  is  necessary  to  tighten 
the  work,  even  for  a  turning  or  facing  operation.  The 
internal  chuck,  shown  on  the  spindle  nose  in  Fig.  1, 
is  tightened  by  means  of  a  wrench  on  the  tapered 
drawbolt  that  passes  through  the  collet  into  the  body 
of  the  chuck. 

In  Fig.  2  are  shown  a  number  of  the  collets  on  the 
bench  lathe  so  that  filing,  polishing,  or  hand  turning 
,may  be  done  without  the  expenditure  of  time  or 
energy  in  devising  means  to  hold  the  piece. 

The  chuck  bodies,  fitted  to  the  various  machine 
spindles,  are  of  steel  and  carefully  ground  to  the 
correct  taper.  The  collets  are  usually  made  of  cast 
iron,  and  the  slotting  is  carried  only  as  far  as  the 
threaded  portion,  so  there  are  never  any  loose  parts 
to  be  watched. 

The  making  of  the  collets  is  a  simple  and  inexpen- 
sive lathe  job;  good  practice  for  the  apprentice  boy 

in  the  tool  room.  If  he  should  spoil  one  now  and 
then  the  loss  would  be  inconsiderable. 

Chuck  for  Drilling  Two  Widely  Separated 
Holes  in  Alignment 

By  Amos  Ferber 

The  piece  shown  at  A  in  the  illustration  is  the  ver- 
tical shaft  bearing  bracket  of  a  Scott  &  Williams 

knitting  machine.  It  is  of  cast  iron,  about  8  in.  long, 
and  the  hole  in  which  the  shaft  takes  its  bearings  is 
drilled  and  reamed  for  a  short  distance  only  at  each  end; 
the  central  portion  of  the  casting  being  cored  out. 

To  drill  the  hole  at  one  setting  would  require  a  long 
slender  drill  which,  on  starting  the  hole  in  the  second 

portion,  would  necessarily  be  unsupported  for  a  consid- 
erable part  of  its  length  and  would,  therefore,  be  quite 

likely  to  run  out  and  destroy  the  accuracy  of  align- 
ment. 

A  method  of  drilling  from  the  outer  ends  was  sought 
that  would  allow  the  use  of  short  drills  and  at  the  same 
time  preserve  the  alignment  despite  the  separate  setting 
that  would  be  required.  The  chuck,  shown  in  part  at 
B  and  C,  was  the  solution. 

The  chuck  body  screws  to  the  spindle  nose  of  a  J.  &  L. 
turret  machine  and  the  outer  end  of  the  body  is  recessed 
to  take  the  cradle  B,  which  holds  the  piece  to  be  drilled. 
The  recess  in  the  chuck  body  is  larger  in  diameter  than 
the  cradle,  and  the  bottom  of  the  recess  is  beveled  to 
match  the  beveled  end  of  the  cradle. 

The  knurled  ring  C  is  recessed  in  the  same  manner 
with  a  corresponding  bevel  at  the  bottom  of  the  hole, 
and  screws  over  the  chuck  body  so  that  when  assembled 

with  the  cradle  in  place  the  latter  is  held  by  end  pres- 
sure alone;  the  bearing  being  only  upon  the  beveled 

surfaces.  The  cradle  is  symmetrical  so  that  it  is  held 
either  way  by  the  chuck  and  is  accurately  centered  by 
the  bevels. 

The  work  rests  in  V-blocks  at  each  end  of  the  cradle 
and  is  secured  by  caps  that  are  fastened  with  small 
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machine  screws.  Because  of  the  shape  of  the  piece  it 
is  necessary  to  remove  the  screws  at  each  reloading. 
When  in  place,  the  work  becomes  rigidly  a  part  of  the 

THE   WORK  AND  PARTS  OF  THE  CHUCK 

cradle  and  the  whole  is  handled  into  and  out  of  the 
chuck  as  one  piece. 

Two  drilling  and  reaming  operations  are  required; 
the  hole  at  one  end  being  drilled  and  reamed,  the  ring 
taken  off  and  the  cradle  reversed  without  disturbing 

the  work,  and  the  drilling  and  reaming  operation  is  re- 
peated. As  a  precautionary  measure  a  line  reamer  is 

passed  clear  through  each,  piece  as  it  is  taken  out  of 
the  cradle,  but  the  reamer  finds  nothing  more  to  do 
than  to  finish  size  the  hole,  as  the  two  parts  thereof  are 
in  practically  perfect  alignment  as  the  work  comes  from 
Ihe  chuck. 

Peculiar  Chip  From  a  Boring  Tool 
By  R.  Grant 

The  accompanying  halftone  shows  a  curious  chip 
that  came  out  of  the  end  of  a  steel  tube  that  we  were 
boring.  The  tube  was  about  6i  in.  in  diameter,  and 
the  roughing  cut,  removing  A  in.  diameter,  pushed 
out  such  chips  ahead  of  it. 

The  curvature  of  the  chip  was  reversed;  having 
the  scale  upon  the  outside  of  the  curve.  The  tubes 
were   carried   in   supports   bolted  to   the   carriage   of 

PECULIAR   BORING   CHIP 

an  engine  lathe  and  the  boring  was  done  with  a  tool 
in  a  bar  upon  centers.  The  complete  ring  at  the 
right  came  at  the  end  of  the  cut. 

How  a  DifScuIt  Piece  Is  Hardened 
By  Leonard  H.  Anderson 

The  ring  shovra  in  the  illustration  is  19  in.  in  diam- 
eter and  upon  its  periphery  are  600  narrow  slots  cut  by 

a  saw  in  an  automatic  gear-cutting  machine.  The  slots 
are  0.035  in.  wide  by  0.182  in.  deep.  The  ring  is  a 

"cylinder"  for  a  knitting  machine  and  the  slots  are  the 
channels  in  which  the  knitting  needles  work. 

The  slots  must  be  of  uniform  width  and  depth  in 
order  to  permit  the  extremely  rapid  reciprocating  move- 

ment to  which  the  needles  are  subject;  there  must  be 
no  tight  spots  to  interfere  with  the  free  movement  of 
the  needles,  nor  must  there  be  any  looseness  to  allow 
them  to  shake  or  move  sidewise. 

Merely  to  harden  the  ring  would  not  be  difficult;  any- 
body with  sufficient  knowledge  of  the  action  of  fire  and 

water  upon  steel  could  do  it.  To  harden  it  so  that  each 
one  of  the  600  slots  shall  be  a  perfect  fit  for  its  indi- 

vidual needle  after  hardening  is  a  job  that  might  well 
cause  consternation  to  the  hardener  who  is  not  accus- 

tomed to  this  class  of  work. 
The  slots  are  cut  slightly  deeper  than  is  required  to 

clear  the  needle  so  that  the  outer  diameter  of  the  ring 
may  be  ground,  but  since  it  is  obviously  impossible  to 
grind  the  bottoms  of  the  slots,  any  distortion  of  the 
ring  in  hardening  would  result  in  making  the  slots  of 
different  depths  after  grinding  the  outside;  leaving 
some  of  the  needles  loose  and  binding  others  so  that 

A    DIFFICULT   PIECE  TO    HARDEN 

they  would  not  move.  This  consideration  is  what  makes 
the  hardening  a  difficult  job. 

The  heating  is  done  in  a  gas  fired  furnace  fitted  with 
two  electric  pyrometers  for  determining  the  heat.  The 
work  is  packed  in  a  rectangular  iron  box,  the  dimensions 
of  which  are  such  as  to  allow  about  3  in.  clearance  at 
the  four  points  where  the  circle  of  the  ring  approaches 
the  straight  sides  of  the  box,  and  a  similar  clearance  is 
allowed  at  top  and  bottom.  The  packing  material  is 
ground  bone. 

After  the  box  is  placed  in  the  furnace,  the  heat  is 
gradually  raised  to  1,450  deg.  F.,  where  it  is  allowed 
to  remain  for  a  period  of  four  hours.  The  temperature 
is  then  permitted  to  fall  to  1,400  deg.  for  a  few  minutes 
before  taking  the  box  out  of  the  furnace. 

For  quenching,  a  cylindrical  tank  of  oil  about  four 
feet  in  diameter  by  six  feet  deep  is  provided.  A  hoop, 

made  of  iron  pipe  and  of  approximately  the  same  diam- 
eter as  the  ring,  has  four  stout  wires  depending  from 
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it,  each  ending  in  a  hook  about  two  feet  below  the  hoop. 
The  heated  ring  is  suspended  from  these  hooks  and 

a  board  is  passed  under  the  hoop  to  furnish  a  con- 
venient means  of  carr>'ing  it.  When  all  is  ready,  the 

ring  is  lowered  vertically  into  the  oil  until  the  board 
rests  across  the  edges  of  the  tank. 

The  heated  ring  thus  suspended  in  the  middle  of  a 
large  volume  of  oil  creates  a  circulation  of  the  latter 
which,  because  of  the  ample  space  surrounding  the 
ring,  is  free  to  flow  upward  and  thus  prevent  the  forma- 

tion of  gas  pockets  while  insuring  a  steady  stream  of 
comparatively  cold  oil  to  all  parts. 

The  work  is  allowed  to  remain  without  movement  in 
the  quenching  tank  for  about  five  minutes;  the  exact 
time  having  been  determined  by  long  experience.  It 
is  then  transferred  to  a  similar,  but  smaller,  tank  of 

heated  oil  for  tempering.  Upon  removal  from  the  tem- 
pering bath  it  is  cleaned  with  sawdust  and  allowed  to 

cool  in  air. 

A  distortion  of  more  than  0.002  in.  from  true  round- 
ness or  a  crack  in  any  one  of  the  600  divisions  between 

the  cuts  would  be  sufHcient  cause  for  rejection.  That 
very  few  are  lost  out  of  the  large  number  constantly 
passing  through  the  hardening  room  is  a  distinct  credit 
to  the  men  who  handle  the  operation. 

Improvised  Turning,  Threading 
or  Trepanning  Rig 

By  H.  Beard 

In  a  job  shop,  especially  in  the  oil  country,  one  is 
likely  to  get  occasional  jobs  that  require  threading  or 
short  turning  operations  on  pipes  or  bars  that  are 
too  long  for  the  lathe  or  too  crooked  to  swing.  In 
such  cases  I  have  found  the  rig  shown  in  the  sketch 
to  be  very  handy. 
The  chuck  used  should  have  at  least  one  tightly 

fitting  jaw,  but  as  fitting  it  for  this  work  does  not  in 
the  least  incapacitate  it  for  its  regular  duty,  the  best 
chuck  in  the  shop  may  be  used  without  compunction. 
If  the  chuck  is  of  the  kind  that  has  its  jaws  made  in 
two  parts,  the  necessary  holes  are  already  in  the  main 
jaw  and  the  chuck  itself  requires  no  preparation 
whatever;  simply  take  off  the  auxiliary  jaw  and  at- 

tach the  toolholder  to  the  main  jaw  by  means  of  the 
regular  screws. 

The  wooden  clamps  A  must,  of  course,  be  made  up 
to  suit  each  job,  but  this  can  be  done  very  quickly 

clamped  to  any  convenient  part  of  the  lathe  in  such 
position  as  to  engage  with  the  points  of  the  .star 
wheel,  will  provide  an  automatic  feed  movement  in 
case  it  is  desired  to  face  or  undercut  work  such  as  pipe 
flanges,  when  on  the  pipe,  or  other  work  that  must  be 
held  stationary  while  the  tool  revolves. 

A  chuck  fitted  up  in  this  way  for  a  lathe  or  drill 
press,  and  provided  with  a  pilot  for  steadying  the 
work,  makes  a  very  good  adjustable  trepanning  tool. 

Keying  a  Large  Fan  on  an  Engine  Shaft 
By  F.  C.  Sinback 

Some  time  ago  the  writer  was  called  upon  to  make 
a  repair  on  a  large  engine-driven  ventilating  fan  used 
in  a  coal  mine.     The  fan  was  mounted  directly  upon 

TUR.VINO    OR   THRBADINO    THE    ENDS    OF    LONO 
OR  CROOKED  PIPES 

if  a  handsaw  is  available,  and  in  but  little  more  time 
if  the  hole  must  be  bored. 

A  star  wheel  fitted  to  the  chuck  screw,  and  a  pin 

KKYING    A    FAN    HUB    TO    .\N    E.VGINE    SHAFT 

the  shaft  of  a  single-cylinder  reciprocating  engine, 
which  had  no  other  duty  than  to  drive  the  fan,  and 
the  fan  itself  constituted  the  flywheel. 

As  the  machine  was  designed  to  be  erected  in  the 
field,  the  hub  of  the  fan  was  made  a  push,  or  light  driv- 

ing fit  upon  the  shaft  and  was  secured  by  a  feather  key 
let  into  the  .shaft  and  over  which  the  hub  must  be 
driven.  Setscrews  through  the  hub  bore  upon  the  top 
of  the  key  and  were  depended  upon  to  hold  the  fan 
securely  in  place. 

If  such  a  design  had  been  used  upon  a  belt  or  motor- 
driven  fan  where  the  torque  or  driving  impulse  would 
be  practically  constant  it  would  in  all  probability 
have  proved  satisfactory;  but  in  this  case  the  constant 
yank  of  the  engine  in  passing  over  the  centers  soon 
caused  the  hub  of  the  fan  to  work  loose  and  become 
in  a  fair  way  to  destroy  both  key  and  keyseats.  This 
action  was  of  course  cumulative,  growing  noticeably 
worse  from  day  to  day  as  the  movement  increased,  until 
it  soon  became  evident  that  a  repair  was  necessary 
in  order  to  forestall  a  complete  breakdown. 

To  make  the  repair  the  fan  was  dismounted  and  a 
portable  keyseat  miller  was  used  to  redress  and  at 
the  same  time  deepen  the  keyway  in  the  shaft.  A 
second  keyway  of  the  same  dimensions  was  made  in 
the  shaft  at  90  deg.  of  rotation  from  the  first.  As 
we  had  undertaken  the  repair  promptly,  the  keyway  in 
the  hub  did  not  need  much  attention. 
Two  headed  keys  were  then  provided,  as  shown  in 

the  sketch,  to  take  the  place  of  the  single  long  feather 
key,  and  thin  tapered  fillers  were  placed  in  the  bottom 
of  the  keyway.  The  keys  were  then  met  and  driven 
home,  one  from  each  side  of  the  hub. 

Two  similar  keys  and  fillers  were  placed  in  the  new 
keyway  but,  as  there  was  no  corresponding  keyway 
in  the  hub  at  this  place,  the  outer  surfaces  of  the 
keys  were  rounded  to  conform  to  the  contour  of  the 
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bore  and  the  keys  acted  only  as  wedges  to  tighten 
the  hub  on  the  shaft. 

After  the  machine  had  been  running  for  a  day  with 
the  new  keys  in  place  the  keys  were  again  driven  up 
solidly  with  sledge  and  drift  bar;  this  practice  was 
repeated  each  week  thereafter  until  no  more  movement 
of  the  keys  was  perceptible.  No  further  trouble  was 
experienced. 

For  this  class  of  machine  that  is  to  be  assembled 
in  the  field  I  do  not  believe  in  feather  keys.  Good 
substantial  taper  keys  should  be  provided.  The  hub 
may  then  be  slid  into  place  easily  and  after  the  keys 
are  driven  up  tightly  there  will  be  no  chance  for  further 
movement. 

Bushing  a  Blind  Locating  Hole 
By  H.  p.  Camp 

On  page  978,  Vol.  55,  of  American  Machinist  there 
was  described  by  Charles  Reimschissel  a  method  of 
removing  a  bushing  from  a  blind  hole,  which  seems 
to  be  the  practical  way  under  favorable  conditions 
and  provided,  of  course,  the  nut  is  not  forgotten  at 
the  time  the  bushing  is  forced  into  the  hole. 

The  accompanying  sketches  show  how  the  bushing 
could  have  been  removed  if  the  nut  were  forgotten, 
and  also  how  the  same  method  is  applied  in  case  of  a 
stud.     The   removal    is   accomplished   by   means   of   a 

FORCING   OUT  A    STUD   OR   BUSHING   BY   OIL   PRESSURE 

piece  of  drill  rod  or  smooth  round  piece  of  steel  fitting 
the  hole  freely  but  without  shake. 

The  hole  is  first  filled  with  oil  from  any  convenient 
oil  can,  then  the  rod  inserted  and  given  a  smart,  quick 
blow  with  a  hammer.  Usually  the  bushing  will  come 
out  with  the  first  attempt. 

The  rod  should  not  be  any  longer  than  is  necessary. 
If  too  long  it  will  be  liable  to  spring  or  bow. 

Stiffening  a  Boring  Bar 
By  Dexter  W.  Allis 

A  boring  bar  will  do  much  better  work,  and  chatter 
less,  if  a  metal  wedge  is  forced  between  the  back  end 
of  the  bar  and  the  toolholder. 

Avoid  Danger  When  Drilling  in  the  Lathe 
By  Harry  Senior 

From  time  to  time  there  have  appeared  in  the  columns 
of  the  American  Machinist  articles  and  letters  telling 
the  manner  in  which  a  drill  or  reamer  should  be  held 
in  the  lathe  when  performing  chucking  operations,  if 
the  operator  would  avoid  the  danger  of  personal  injury. 
To  my  old-fashioned  mind,  though  all  of  these  letters 
have  pointed  in  the  right  direction,  none  of  them  have 
quite  reached  the  mark. 

It  is  the  usual  practice  in  chucking  work  in  a  lathe 
to  place  a  common  lathe  dog  on  the  shank  of  the  drill 
or  chucking  reamer  with  the  tail  of  the  dog  pointing 
toward  the  business  end  of  the  tool,  and  then  to  set 
the  center-hole  over  the  point  of  the  tail  center  and 
feed  the  tool  to  the  work  with  the  screw  of  the 

tail-spindle.  To  prevent  the  tool  from  rotating  with  the 
work  a  bar  of  steel  (usually  a  convenient  lathe  tool 
from  the  tool  board)  is  thrust  between  the  tail  of  the 
dog  and  the  shank  of  the  drill  or  reamer,  with  the  free 
end  resting  upon  the  wing  of  the  carriage. 

Where  the  Danger  Comes  In 

This,  so  far,  is  a  dangerous  condition.  When  the 
drill  breaks  through  the  work  (a  reamer  is  likely  to 

"draw  in"  at  any  time)  it  is  very  likely  to  jump  off 
the  slight  hold  furnished  by  the  center  and  twist  out 
of  line,  thus  cramping  the  drill  in  the  work  and  fetch- 

ing the  lathe  up  "  all  standing."  When  this  occurs, 
and  its  occurrence  is  practically  inevitable,  the  drill 
or  reamer  will  be  ruined,  the  work  will  be  shifted  or 
perhaps  thrown  out  of  the  chuck  entirely,  and  there 
is  an  excellent  chance  that  somebody,  not  necessarily 
the  operator,  will  get  hurt. 

To  prevent  such  a  contretemps  the  writers  of  the 
above  mentioned  articles  all  advocate  the  placing  of 
a  lathe  tool  (reversed)  in  the  toolpost  in  such  position 
that  it  will  bear  against  the  dog  and  thus  interpose 
the  resistance  of  the  carriage,  which  will  be  pushed 
along  by  the  feeding  pressure  applied  to  the  tail-spindle 
screw.  This  method  removes  most  of  the  probabilities 
of  accident  but  none  of  the  dire  possibilities;  in  fact 
it  aggravates  them.  The  operator  is  gambling  upon 
the  carriage  to  do  just  what  he  intends  it  to  do.  But 
it  may  not. 
Now  the  right  way  to  avoid  all  danger  from  this 

source  was  forcibly  demonstrated  to  me  about  forty 
years  ago  through  the  medium  of  smashed  fingers,  a 
ruined  reamer,  and  the  good  offices  of  a  kindly-eyed, 
stern-voiced,  gray-haired  old  man  of  the  type  whose 
scarcity  we  now  mourn.  He  said:  "Turn  your  dog 
around,  sonny,  so  that  the  end  of  the  tail  will  be  about 
flush  with  the  end  of  the  reamer  shank.  Now  set  that 
tool  in  the  toolpost  so  that  it  bears  against  the  yoke 
of  the  dog  as  close  to  the  shank  of  the  reamer  as  you 
can  get  it,  and  be  sure  that  it  is  so  placed  that  the 
reamer,  dog  and  all,  can  run  with  the  lathe  without 
hitting  anything.  Now  throw  that  boring  tool  that  you 
are  using  for  a  bar  into  the  scrap-box  and  substitute 

a  pine  stick." When  I  had  done  all  these  things  he  said  further: 

"Now  you  can  go  ahead  as  fast  as  you  want  to.  If 
anything  happens  the  stick  will  break  and  the  reamer 
and  dog  will  run  quietly  around  with  the  lathe.  All 
you  will  have  to  do  will  be  to  get  another  stick.  Now 
you  have  got  to  nurse  a  bunch  of  sore  fingers  for  a 

week  and  I  have  got  to  buy  a  new  reamer." 



m AMERICAN     MACHINIST Vol.  56,  No.  7 

EDITORIALS 

The  Wave  of  Economy  Threatens  to  Sub- 
merge the  Department  of  Commerce 

DISQUIETING  news  keeps  leaking  out  from  the 
committee  room  where  hearings  are  taking  place 

on  the  appropriations  for  the  Department  of  Commerce. 

There  is  grave  danger  that  the  spirit  of  virtuous  econ- 
omy which  flames  high  in  the  breast  of  Congress  will 

burn  out  the  good  with  the  bad,  and  leave  Mr.  Hoover 
with  his  hands  tied. 

The  Department  of  Commerce  gets  but  one-half  of  one 
per  cent  of  the  total  appropriation  for  running  the 
country.  It  is  about  the  only  arm  of  the  Fefleral  Gov- 

ernment that  is  of  any  service  to  business.  The  modest 
increases  requested  by  the  Secretary  of  Commerce  have 
been  approved  by  General  Dawes,  Director  of  the  Bud- 

get, and  thus  receive  the  stamp  of  expert  approval. 
This  should  be  sufffcient  for  any  one  but  the  politician, 
who  looks  for  votes  rather  than  for  chances  to  improve 
government  services  to  the  citizen. 

The  politician,  however,  has  his  ear  to  the  ground 
listening  for  the  voice  of  his  constituents.  If  he  hears 
no  voice  raised  in  support  of  the  appropriations  for 
commerce,  he  is  more  than  likely  to  decide  that  the  gen- 

eral showing  of  reducing  the  total  budget  will  be  suffi- 
ciently popular  to  obscure  the  elimination  of  vital  aids 

to  business.  It  is  not  sufficient  to  make  your  own  voice 
heard  in  Washington — see  to  it  that  every  business  man 
near  you  does  likewise. 

The  Soldiers'  Bonus  and  Business 
THE  question  of  the  soldiers'  bonus  is  again  being 

forced  to  the  front.  And,  as  it  involves  the  problem 
of  raising  additional  revenue  in  enormous  amounts,  it 
interests  every  business  man  who  is  endeavoring  to  re- 

adjust his  affairs  on  a  sound  basis. 
It  is  not  a  question  of  gratitude  for  those  who  endured 

the  hardships  of  war.  Whether  they  /rent  voluntarily 
or  because  they  were  forced  into  it  by  the  draft  does 
not  especially  matter.  They  went  because  it  was  their 
part  to  play.  Tney  played  it  well  and  we  all  honor  them 

for  it.  As  a  matter  of  fact  most  of  them  couldn't  have 
been  kept  out  of  the  flght. 

Thousands  of  the  soldiers  themselves  are  opposed  to 
the  proposed  bonus.  Those  who  require  medical  atten- 

tion or  financial  assistance,  or  both,  should  receive 

'vrhat  they  need  freely  and  generously.  But  no  bonus 
can  ever  repay  the  suffering  and  hardships  they  endured. 
Those  who  do  not  require  it  should  not  be  placed  in 
the  position  of  accepting  gratuities. 

We  heartily  approve  of  a  real  -  -^.ational  training  for 
all  ex-service  men  who  desire  it.  But  the  way  in  which 
this  has  been  administered  in  the  past  is  not  particu- 

larly encouraging.  This  training  can  be  carried  out, 
however,  so  as  to  be  highly  beneficial  both  to  the  indi- 

vidual and  to  the  country  as  a  whole. 
It  is  well  to  bear  in  mind  the  aftermath  of  the  civil 

war  as  to  the  question  of  pensions.  The  milking  of  the 
U.  S.  Treasury  by  thousands,  who  never  deserved  pen- 

sions at  all,  is  a  well-known  story  which  we  cannot 
afford  to  repeat. 

Organizations,  which  have  the  real  interest  of  ex- 
service  men  at  heart,  will  not  urge  an  indiscriminate 
bonus  to  all  who  wore  the  uniform.  Neither  will  they 
threaten  legislators  who  oppose  it.  They  can  and  should 
do  much  to  insure  proper  treatment  of  those  disabled 
in  any  way.  They  can  and  should  insist  on  a  fulfillment 
of  the  promises  made  regarding  vocational  and  other 
training.  But  any  attempt  at  a  wholesale  raid  on  the 
treasury  will  not  be  to  the  best  interests  of  the  country 
nor  to  themselves.  Every  business  man  should  oppose 
it  because  it  is  unsound. 

It's  Time  for  Real  Sales  Engineering 
EVERY  shop  manager  or  superintendent  who  is 

likely  to  be  found  in  the  running  next  year,  is 
already  beginning  to  plan  for  future  changes  in  a  more 
or  less  definite  way.  He  has  of  course,  been  thinking 
about  it  for  some  time  but  there  is  a  decided  feeling 
that  the  bottom  of  the  depression  has  passed  and  that 

the  shop  which  isn't  actually  ready  for  business  is  likely 
to  be  left  by  the  wayside.  This  feeling  has  reached  the 
stage  where  methods  are  actually  being  planned  and  the 
wide  awake  shop  managers  are  more  receptive  to  ideas 
than  has  previously  been  the  case. 

Now  is  the  time  for  missionary  work  to  be  done,  both 
by  the  use  of  the  printed  word  and  by  sales  engineers, 
men  who  know  not  only  prices  but  just  what  the 
machines  will  do — and  how  they  will  do  it.  Traveling 
expenses  are  still  high,  but  railroad  fares  have  been 
relieved  of  the  8  per  cent  war  tax  and  in  some  few 
cases  hotel  rates  have  receded  a  trifle.  But  regardless 
of  the  cost,  the  time  for  missionary  work  is  at  hand. 

This  means  more  than  salesmanship  in  the  ordinary 
sense.  It  means  that  real  engineers,  familiar  with  the 
machines  and  their  possibilities,  must  do  thorough 
educational  work  with  those  who  can  use  to  advantage 
machines  of  their  particular  kinds.  This  is  no  time  for 
glittering  generalities.  Before  men  will  even  consider 
replacing  present  equipment,  they  must  be  convinced 
beyond  a  doubt  as  to  increased  production  or  better 
work,  or  both. 

The  sales  engineers  must  in  fact  be  production  men 

as  well.  They  must  be  able  to  analyze  the  other  man's 
problem,  show  him  how  and  why  the  machine  tool  in 
question  is  adapted  for  the  work,  and  give  fairly  deflnite 
figures  as  to  production  and  its  cost.  Care  should  be 
taken  to  stress  production  as  the  main  point.  Machine 
tools  should  never  be  sold  on  any  other  basis.  The  most 
successful  factory  managers  do  not  buy  so  many  pounds 
of  iron  and  steel  at  so  much  a  pound.  They  buy  the 
ability  to  produce,  or  production  capacity,  and  prices 
should  always  be  considered  from  that  standpoint. 

Immediate  orders  are  not  likely  to  be  forthcoming  in 
many  instances,  although  they  are  being  placed  in  more 
cases  than  we  are  apt  to  realize.  But  missionary  work 

at  this  time  will  bear  fruit  in  the  months  to  come.  It's 
time  for  real  sales  engineering. 
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Shop  Equipment  News 

I LI  Foster  Air-Brake  Valve  Finishing  Machine 
The  machine  shown  in  the  accompanying  illustration 

is  intended  for  finishing  the  working  parts  of  the 
valves  employed  in  railroad  work  for  air-brake  equip- 
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FOSTER   AIR-BRAKE   VALVE   FINISHING   JXACHINE 

ment.  It  is  semi-automatic  in  operation,  and  intended 
to  give  much  more  rapid  and  more  accurate  lapping 
than  that  performed  by  hand.  It  has  recently  been 
placed  on  the  market  by  the  Walter  H.  Foster  Co.,  50 
Church  St.,  New  York,  N.  Y.  The  machine  enables  the 
finishing  mechanically  of  both  slide  valves  and  their 
seats,  the  lapping  being  done  by  the  machine.  It  is  thus 
possible  to  maintain  flat  surfaces  to  the  edges  of  the 
ports  and  openings. 

At  the  right  side  of  the  machine  is  shown  a  rotating 
disk  for  lapping  the  parts.  Plates,  such  as  those  standing 
in  front  of  the  machine,  are  used  to  hold  the  parts  in 
position  on  the  disk.  In  the  illustration,  several  types 

of  valves  ai"e  being  lapped  at  one  time.  The  plates  are 
made  to  accommodate  both  the  seats  and  the  rotaries  of 

engineers'  and  of  independent  brake  valves,  the  grad- 
uating valves  and  slides  for  triple  valves,  as  well  as  the 

slides  for  the  distributing  valves.  The  lapping  plate 
and  the  work  holder  rotate  in  opposite  directions  and 
are  eccentric  to  each  other.  Consequently,  the  work 
is  constantly  changing  its  position  on  the  lapping  plates. 
This  method  of  operation  enables  both  the  obtaining  of 
flat  surfaces  on  the  parts  and  the  keeping  of  the  lapping 
plates  true. 

It  requires  from  5  to  15  min.  to  lap  a  surface,  al- 
though ordinarily  a  number  of  pieces  are  finished  at  one 

time.  The  lapping  plates  are  kept  plane  and  in  the 
proper  condition  by  the  rotary  mechanism  shown  at  the 
back  of  the  machine  on  the  left-hand  side.  Two  plates 
are  rotated  against  each  other  with  the  ("enters  eccen- 

tric, so  that  they  are  graund  perfectly  true. 
The  horizontal  rod  shown  at  the  top  of  the  machine 

reciprocates  in  a  vertical  plane,  so  as  to  move  through 
a  distance  of  about  1  in.  the  lap  sticks  that  it  holds. 
This  part  of  the  apparatus  is  intended  for  finishing  the 
seats  in  the  body  of  the  valve  itself,  and  is  so  arranged 
as  to  hold  five  valves  at  one  time.  An  arrangement  is 
provided  at  the  bottom  end  of  each  lap  stick  for  holding 
it  in  the  proper  position  against  the  work.  The  bars 
used  for  this  are  adjustable  as  to  the  pressure  applied, 
and  automatically  drop  down  out  of  the  way  when  the 
lap  stick  is  removed.  At  one  station  there  is  a  fixture 
for  finishing  the  seat  for  the  graduating  valve.  The 
mechanism  at  any  station  can  be  stopped  and  started 
independently  of  the  others. 

A  1-hp.  motor  is  ordinarily  used  to  drive  the  ma- 
chine, although  tight  and  loose  pulleys  can  be  employed 

instead.  Clutches  are  provided,  so  that  ojie  part  of  the 
mechanism  can  be  operated  while  the  res ;  remains  idle, 
if  so  desired.  The  machine  requires  a  floor  space  of 
64  X  28  in.  and  weighs  1,200  pounds. 

Wodack  Combination  Portable  Electric 
Drill  and  Grinder 

The  Wodack  Electric  Tool  Corporation,  23  South 
Jefferson  St.,  Chicago,  111.,  has  recently  placed  on  the 

market  a  combination  portable  electric  drill  and  g'-inder. 
The  tool  is  shown  in  the  accompanying  illustration  as 
adapted  to  both  drilling  and  grinding  work,  ic  h^s  a 
drilling  capacity  of  4  to  i  in.  in  steel,  and  when  used 
as  a  grinder  't  carriers  a  6  x  S-in.  abrasive  wheel.  The 
device  is  similar  in  construction  to  that  described  on 

page  37,  Vol.  54,  of  American  Machinist,  except  for 
the  fact  that  its  speed  is  different. 

Two  speeds  are  provided,  the  slow  one  being  for  drill- 
ing and  the  fast  one  for  grinding.  The  tool  can  be 

quickly  changed  from  high  to  low  speed  and  from  grind- 
ing to  drilling  equipment.  The  motor  develops  '  hp. 

under  load.  Due  to  the  fact  that  it  is  of  the  universal 

type,  it  can  be  operated  on  both  direct  and  alternating 
current  having  the  same  voltage.  The  switch  is  located 
in  the  handle  at  the  top,  and  is  of  the  make  and  break, 
automatic-stop  type.  The  operator  must  grip  the  handle 
or  apply  pressure  to  close  the  circuit. 
Aluminum  castings  and  ball  bearings  are  used 

throughout.  The  total  weight  is  19  lb.  All  parts  of  the 
tool,  including  the  motor,  are  made  in  the  Wodack  fac- 

tory.   The  device  is  adapted  to  general  work. 

WODACK  COJIBINATION   DRILL,  AND  GRINDER 
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Clark  Metal-Cutting  Band  Saw 
On  page  i»G9.  Vol.  54.  of  AMERICAN  MACHINIST,  thei-e 

appear^  a  descriplion  of  the  Clark  metal-cutting  band 
saw.     The  machine  shown  in  the  accompanying  illus- 

CUARK  .METAI^rrTTINC.  BA.VU  SAW 

tration  and  recently  placed  on  the  market  by  the  Clark 

Tool  Works,  Inc.,  Belmont,  N.  Y..  is  ver>'  similar  in 
construction  to  the  machine  previously  described,  al- 

though it  is  provided  with  such  features  as  a  movable 
carriage,  gravity  feed,  work-holding  vise  and  motor 
drive  not  incorporated  in  the  former  model. 

The  machine  is  equipped  with  ball  bearings  through- 
out. The  upper  wheel  bearings  are  packed  in  grease, 

while  the  lower  bearings  are  lubricated  from  the  gear 
box.  The  machine  is  driven  by  means  of  an  electric 
motor  mounted  at  the  back.  The  motor  connects 
directly  to  a  gear  box  located  on  the  side  of  the  frame 
opposite  the  wheels.  Two  speeds,  controlled  by  a  handle, 
on  the  outside  of  the  box,  are  provided.  The  machine 
has  a  capacity  of  6  x  12  inches. 

The  table  is  pivoted  in  the  center,  so  that  it  can  be 
swung  in  either  direction  to  allow  long  bars  to  clear 
the  saw  at  the  back  of  the  machine.  The  saw  guides 

are  mounted  on  the  table  and  swing  with  it,  thus  hold- 
ing the  saw  at  right-angles  to  the  work  at  all  times. 

Due  to  the  construction,  the  saw  is  twisted  only  when 
cutting  off  long  pieces,  and  then  only  sufficiently  for 
the  work  to  clear  the  saw  at  the  back  of  the  machine. 

The  movable  carriage  operating  on  the  table  is  pro- 
vided with  a  gravity  feed.  By  changing  the  position 

of  the  weight  on  the  lever,  the  pressure  of  the  feed 
can  be  controlled.  Stops  are  provided  so  that  the 

travel  can  be  adjusted.  The  work-holding  vise  is  so 
mounted  on  the  carriage  that  by  loosening  one  cap- 
screw  it  can  be  turned  to  permit  of  holding  the  work 

at  any  angle  to  the  saw  that  is  necessary.  By  remov- 
ing this  capscrew,  the  vise  can  be  lifted  off,  thus  leaving 

a  smooth  table  20  x  24  in.  in  size  for  use  in  cutting 

plates.  An  adjustable  ball-bearing  stock  stand, 
sh<m-n  at  the  rigrht  of  the  machine,  is  also  furnished. 

Weaver  Hi-Lift  Jack 
The  accompanying  illustration  shows  the  "Hi-lift" 

jack  recently  placed  om  the  market  by  the  Weaver  Manu- 
facturing Co.,  Springfield.  III.  The  jack  is  intended 

primarily  for  use  in  garages  for  the  lifting  of  trucks 
and  passenger  cars.  It  enables  the  operator  to  raise 
one  end  of  the  chassis,  so  as  to  provide  sufficient  room 

for  working  conveniently  on  the  under  parts  of  auto- 
mobiles. By  merely  raising  the  weight  of  the  car  from 

its  springs,  such  jobs  as  oiling  springs  and  replacing 
broken  leaves  and  worn  shackle  bolts  can  be  performed. 

The  jack  is  mounted  on  four  casters,  the  two  near 
the  operating  lever  being  provided  with  ball  and  roller 
bearings.  The  load  rests  on  the  end  of  the  arm  pivoted 
at  the  narrow  end  of  the  base.  By  means  of  a  ratchet 
and  worm  and  wheel,  this  arm  can  be  raised  or  lowered. 
The  operation  is  performed  by  means  of  the  long  lever 
shown  at  the  right,  although  for  rapid  operation,  the 
long  lever  can  be  removed  and  the  worm  turned  by 
means  of  the  crank.  The  travel  of  the  saddle  at  the 
end  of  the  arm  is  from  a  minimum  height  of  7  in.  to 
a  maximum  of  38  in.  from  the  floor.  By  means  of  the 
screw  attachment  shown,  a  maximum  height  of  45  in. 
can  be  obtained.  Due  to  the  fact  that  motion  is  not 
reversible  through  the  worm  gearing,  there  is  no  danger 
of  the  arm  lowering  unless  the  worm  wheel  be  turned. 
No  ratchet  or  catch  is  necessary  to  hold  the  mechanism 
at  rest. 

For  the  raising  and  carrying  of  truck  wheels,  an  at- 
tachment can  be  fastened  to  the  end  of  the  arm,  so  that 

a  plate  on  the  attachment  can  be  inserted  underneath 
the  wheel.  Two  small  arms  steady  the  wheel  to  prevent 

it  from  falling,  and  the  clearance  space  allowed  is  suf- 
ficient to  permit  of  the  use  of  a  wheel  puller.  The 

saddle  is  always  in  a  horizontal  position,  due  to  the 
connecting  links,  so  that  there  is  no  danger  of  the  load 

sliding  orff. 
The  jack  is  made  of  steel  and  malleable  iron,  and  has 

a  lifting  capacity  of  3,000  lb.  The  maximum  width  is 
40  in.,  so  as  to  provide  sufficient  clearance  for  lifting 

WEAVEK    m-LIFT    JACK 

truck  wheels  and  yet  permit  the  jack  to  pass  between 
the  front  or  rear  wheels  of  a  car.  The  jack  weighs 
225  pounds. 
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INDUSTRY 

Safety  Congress  To  Meet 
in  Detroit 

Monster  preparations  are  being  made 
by  the  Detroit  Board  of  Commerce  for 
the  annual  Safety  Ck)ngress  of  the  Na- 

tional Safety  Council,  which  will  be  held 
in  that  city  during  the  week  of  Aug.  28 
to  Sept.  2.  A  committee  of  prominent 
Detroit  citizens  has  been  selected  to 
arrange  the  details  of  what  promises 
to  be  the  greatest  conclave  of  engineers 
and  educators  along  safety  lines  that 
was  ever  brought  together.  S.  C.  Mum- 
ford,  president  of  the  Detroit  Safety 
Council,  is  chairman  of  the  convention 
committee.  He  is  being  assisted  by 
representatives  from  civic  and  social 
bodies,  welfare  and  industrial  associa- 

tions and  the  municipal  and  state  gov- 
ernments. 

Through  the  courtesy  of  the  Board  of 
Education,  the  meetings  will  be  held  in 
the  new  Class  Technical  High  School. 
The  school  affords  ample  facilities  for 
the  exhibit  of  safety  apparatus  and  de- 

vices, machinery  and  manufactuirin^ 
processes.  It  is  expected  that  nearly 
five  thousand  firms  will  exhibit  their 
products. 

Coal  Enough  for 
Forty-One  Days 

A  report  on  stocks  of  bituminous  coal 
has  been  prepared  jointly  by  the  Census 
Bureau  and  Geological  Survey  under 
direction  of  Secretary  of  Commerce 
Hoover. 

The  total  commercial  stock  of  this 
coal  on  Jan.  1,  1922,  it  is  estimated, 
was  47,000,000  tons.  This  was  16,- 
000,000  tons,  or  25  per  cent,  less  than 
the  amount  in  storage  at  the  end  of  the 
war. 

In  fact  the  stocks  were  found  to  be 
slightly  smaller  'than  on  Nov.  1,  1921, 
when  48,000,000  tons  were  on  hand. 
The  public  utilities  and  railroads,  the 
report  shows,  have  taken  the  precaution 
to  increase  their  stocks  during  Novem- 

ber and  December,  but  their  gains  have 
been  offset  by  a  decrease  in  the  stocks 
of  industrial  consumers  and  retail  coal 
dealers. 

The  present  stock  is  sufficient  to  last 
about  forty-one  days,  if  perfectly  dis- 

tributed. By  classes  of  consumers,  the 
figures  are:  Railroads,  35  days;  coke 
plants,  42  days;  steel  works,  48  days; 
electric  utilities,  51  days;  coal-gas 
plants,  89  days;  other  industrials,  51 
days.  Retail  coal  yards  have  bitumin- 

ous enough  to  last  33  days  and  anthra- 
cite sufficient  for  44  days. 

Railroad  to  Spend  Forty 
Millions  for  Equipment 

in  1922 
The  Atchison,  Topeka  &  Santa  Fe 

Railway  will  spend  $43,150,000  for  im- 
provements and  new  equipment  in  1922, 

W.  B.  Storey,  its  president,  announced 

last  week  at  the  close  of  the  company's regular  monthly  board  meeting.  Of 
this  he  said  $11,000,000  represents  carry 
over  from  last  year  on  work  authorized 
but  not  done. 
Mr.  Storey  said  the  expenditure 

would  require  no  new  financing,  as  the 
company  has  a  substantial  amount  of 
cash  and  Liberty  bonds  in  its  treasury 
and  a  reasonable  amount  will  also  be 
provided  from  current  earnings.  He 
said  the  road's  requirements  were  such 
that  $60,000,000  annually  should  be 
spent  for   the   next  three   years. 

The  1922  outlay  includes  $11,750,000 
for  the  completion  of  betterments  al- 

ready begun;  $22,000,000  for  new  work, 
including  75  miles  of  new  second  track  in 
Arizona;  $1,400,000  for  a  new  fifty-five 
mile  line  leading  west  from  Santata, 
Kan.;  $8,000,000  for  new  equipment; 
$6,662,236  for  additional  maintenance, 
and  sums  of  $1,500,000  or  less  for 
such  items  as  bridges,  trestles,  cul- 

verts, stations,  office  buildings,  yard 
tracks,  sidings,  signals,  shop  machines, 
tools  and  assessments  for  public  im- 
provements.   •   

Discontinue  Temporary 
Ordnance  Depots 

The  War  Department  ims  requested 
Congress  to  appropriate  $1,642,351  for 
the  removal  of  ordnance  stores  from 

temporary  to  permanent  ordnance  de- 
pots, to  permit  disposition  of  the  tem- 

porary depots.  It  is  estimated  that  the 
Government  will  realize  $3,500,000  in 
disposal  of  surplus  ordnance  material, 
and  save  at  least  $400,000  a  year  by 
discontinuing  temporary  depots.  In 
the  intei'est  of  economy  it  is  planned to  move  the  material  to  the  nearest 
point  where  permanent  storage  is 
available. 

A.  S.  T.  M.  Meeting 
To  Be  Held  in  June 

Notice  has  just  been  received  that  the 
twenty-fifth  annual  meeting  of  the 
American  Society  for  Testing  Mate- 

rials will  be  held  in  Atlantic  City,  N. 
J.,  from  June  26  to  July  1.  Head- 

quarters will  be  at  the  Chalfonte-Had- 
don  Hall  Hotel.  C.  L.  Warwick,  1315 

Spruce  St.,  Philadelphia,  Pa.,  is  secre- 
tary of  the  society. 

Machine  Tool  Builders 
Revise  Constitution 

The  committee  of  the  National  Ma- 
chine Tool  Builders'  Association,  which 

was  appointed  to  revise  the  constitution 
of  that  body,  has  completed  its  work. 
The  document  with  the  changes  will  be 
submitted  for  the  approval  of  the  mem- 

bers at  the  annual  meeting  to  be  held in  May. 

The  committee  consisted  of  0.  B.  lies. 
International  Machine  Tool  Co.;  Paul  E. 
Thomas,  Kempsmith  Manufacturing 
Co.;  and  H.  P.  Dix,  Wilmarth  &  Mor- man  Co. 

Cadillac  Tool  Co.  Officials 
Form  New  Organization 
The  Cadillac  Tool  Co.,  of  Detroit, 

Mich.,  has  been  dissolved  and  the  offi- 
cers of  that  company  have  banded  to- 

gether in  a  new  organization  which  is 
to  be  known  as  the  Cadillac  Machinery 
Co.  This  change  came  about  following 
the  death  of  Percy  M.  Fowl,  president 
of  the  tool  company.  Mr.  Fowl  re- 

quested that  the  business  which  he 
started  some  years  ago,  be  carried  on 
by  his  associates. 

The  new  company  will  not  manufac- 
ture machinery,  but  will  engage  in  the 

sale  and  distribution  of  tools  and  ma- 
chinery in  the  same  territory  in  which 

the  old  company  operated.  Salesrooms 
have  been  opened  at  Lafayette  and 
Beaubien  Sts.,  in  Detroit.  C.  L.  Camp- 

bell is  president  of  the  new  company. 
Others  associated  with  him  are  C.  E. 
French,  L.  E.  Bugbee,  C.  G.  Valentine 
and  R.  J.  Bomeman. 

Standards  Committee 

Approves  Specifications 
of  Testing  Society 

The  American  Engineering  Standards 
Committee  has  approved  as  tentative 
American  standard  the  specifications  of 
the  American  Society  for  Testing  Mate- 

rials for:  cold-drawn  bessemer  steel 
automatic  screw  stock  (A32-14);  cold- 
drawn  open  hearth  steel  automatic 
screw  stock  (A54-15);  methods  of 
chemical  analysis  of  manganese  bronze 
(B  27-19) ;  methods  of  chemical  analysis 
of  gun  metal  (B  28-19). 

These  specifications  may  be  found  in 
the  1921  volume  of  "A.  S.  T.  M.  Stand- 

ards." Copies  may  also  be  obtained 
from  the  American  Engineering  Stand- 

ards Committee,  29  West  39th  St.,  New 
York  City. 
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Machine  Tool  and  Other  Business  in  Germany 
By  H.  a.  Carstens 

AroM-lon  Manacrr.  Alfred  H.  Scliuue,  Colonie.  Qermany 

Germany  is  busy— very  busy.  Prices 
have  been  goinfr  up  as  the  exchange 
value  of  the  mark  has  gone  down,  but 

the  p«>ak  seems  to  have  been  reached 
although  no  one  can  say  definitely  as  to 

thaC^Wages  have  been  going  up  also, 
bat  neither  prices  nor  wages  have  keot 

pac«  with  the  fall  of  the  mark.  Early 
in  December,  1921,  a  mechanic  earned 
about  15  marks.  15  pfenijrs  per  hour,  or 
•boat  70  cents  a  day.  He  must  exercise 

great  care  but  can  get  along  fairly  well. 
As  compared  with  1914  we  may  say  he 
is,  perhaps,  60  per  cent  as  well  off  as 
then.  ,  ... 

The  worst  feature  is  that  nothing  is 
settled;  there  is  as  yet  no  assurance  as 
to  the  future.  But  everyone  is  working, 
and  working  hard.  First,  to  forget  the 

horrors  of  the  past  and  to  have  some- 
thing definite  to  do;  second  because 

withoirt  work  even  the  necessities  of  life 
cannot  be  obtained. 

The  fact  that  Germany  cannot  en- 
tirely feed  herself  adds  to  the  difficulty, 

as  the  food  that  must  be  bought  from 
outside  is  very  high  at  the  present  rate 
of  exchange.  But  in  spite  of  this  life 
is  b«ar»ble,  if  not  i-omfortable,  owing 
to  the  willingness  and  desire  of  the 
people  to  work  and  to  produce.  And 
some  shop  managers  state  that  labor  is 
ten  per  cent  more  efficient  than  before 
Che  war. 

Machine  Tool  Shops 

Machine  tool  and  other  machine  shops 
are  busy.  Plants  are  being  well 
equipped  to  produce  all  sorts  of  goods, 
because  it  is  realized  that  only  by  ex- 

changing manufactured  products  can 
business  be  returned  to  normal.  Some 

exporting  is  being  done,  the  rate  of  ex- 
change aiding  in  this  but  hindering  in 

the  purchase  of  raw  materials  or  ma- 
chinery from  outside  countries. 

Germans  are  naturally  frugal  and 
hard-working  and  the  necessity  of  the 
present  situation  is  making  these 
traits  even  more  of  a  national  habit. 

Economy  and  efficiency  are  the  watch- 
words and  the  results  should  be  evident 

in  the  years  to  come.  But  after  one 
has  lived  in  Germany  for  a  few  months, 
he  stops  trying  to  prophwy  or  even 
speculate  on  the  future.  The  natives 
have  learned  to  live  each  day  unto  it- 

self, almost  without  thought  for  the 
morrow,  hs  there  seems  to  be  little  or 

nothing  on  which  to  base  one's  judg- ment. 

Desire  to  Trade  with  the 
United  States 

One  great  desire  of  Germany  at  pres- 
ent is  to  get  back  to  doing  business  with 

the  United  States.  Her  goods  of  many 

kinds  are  coming  to  this  country  in  in- 
creasing quantities.  But  Germany 

realizes  that  in  the  long  run  all  business 

comes  down  to  an  exchange  of  com- 
modities, and  she  cannot  buy  our 

machinery  at  the  present  rate  of  ex- 
change. She  can  and  does  take  our 

money  because  it  can  be  used  in  ex- 
change with  other  countries,  but  to  take 

oar  machinery  and  commodities  is  quite 
another  matter. 

The  whole  problem  of  exchange  is 
decidedly  puzzling.  The  bankers  do  not 
attempt  to  explain  it  much  more  than 
do  the  common  people.  Here  is  a  land 
trith  practically  no  gold  an'l   business 

going  at  top  speed;  while  the  countries 
with  gold,  and  particularly  the  United 

States  with  the  bulk  of  the  world's  gold, 
have  unprecedented  idleness. 

United  States  Notes  More 
Desired  Than  Gold 

An  unusual  experience  in  the  sum- 
mer of  1921  may  be  of  interest  Wish- 
ing to  secure  some  German  marks,  I 

went  to  Cook's  Agency  and  asked  the 
value  of  ?10  American  money  m  marks. 

The  answer  was  840,  but  when  1  pro- 
duced a  $10  gold  piece,  the  rate  rose  to 

only  720  marks  for  $10.  The  paper 
money  of  the  United  States  would  buy 
over  16  per  cent  more  marks  than  a 

gold  piece.  This  is  because  gold  cannot 
be  exported  from  the  country  on  account of  the  treaty.  .:,,■,■  ^ 

Except  for  the  occupied  districts 
there  is  no  evidence  of  revengeful  or 
warlike  feelings  on  the  part  of  the 

people.  The  war  is  over,  and  the  people 
are  working  to  forget  it  as  much  as 

possible,  the  occupied  areas  are  no 

more  quiet  than  they  would  be  else- where under  similar  conditions,  and 
the  American  and  English  troops  get 
on  well  with  the  natives. 

For  geographical  and  other  reasons, 
Germany  seems  destined  to  secure  a 

large  part  of  the  trade  with  Russia. 
The  International  Harvester  plant  at 
Moscow  is  at  work  and  while  not  up  to 

capacity,  is  turning  out  some  agricul- tural machinery.  All  this  is  being  used 
in  Russia  but  she  needs  still  more, 
which  Germany  is  likely  to  supply. 

What  the  future  of  Germany  will  be 
no  one  can  tell,  but  if  hard  work, 

economy  and  the  desire  to  again  do 
business  with  the  United  States  count 

for  anything,  she  will  work  her  way  out 
in  time.    And  perhaps  sooner  than  some think. » 

Standardizing  in  Japan 
and  Norway 

Standardization  work  in  Japan  has 

recently  been  given  a  great  impetus 

by  the  organization  of  the  Japanese  En- gineering Standards  Committee.  The 
main  function  of  this  committee  is  to 

serve  as  a  bureau  for  solving  and  ini- 
tiating problems  involving  engineering 

standardization.  The  committee  con- 
sists of  seventy  members  presided  over 

by  the  minister  of  the  Department  of 
AKriculture  and  Commerce,  acting  as 

president.  The  details  of  the  work  are 
handled  by  seven  secretaries  who  are 
engineers  in  the  government  service. 
The  work  is  being  pushed  with  vigor, 
investigations  already  being  under  way 

on  metals,  woods,  brick,  screws,  electric 
wires  and  electric  motors. 

In  Norway  a  national  standardization 
committee  has  been  organized  by  the 
Federation  of  Norwegian  Industries. 
One  of  the  first  projects  which  is  being 

taken  up  by  the  new  committee  is  the 
standardization  of  ship  machinery  and ship   details.  . 

"There  are  now  national  standardizing 

bodies  in  the  following  fourteen  coun- 
tries: Austria,  Belgium,  Canada, 

Czecho-Slovakia,  France,  Germany, 
Great  Britain,  Holland,  Italy,  Japan, 
Norway,  Sweden,  Switzerland  and  the 
United  States. 
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How  Some  of  the  Cincinnati 
Shops  Are  Getting  Ready 

for  Business 
The  Lodge  &  Shipley  Machine 

Tool  Co. 

The  Lodge  &  Shipley  Machine  Tool 
Co.  is  making  no  special  changes  in 

equipment  as  replacement  has  been  go- ing on  during  the  past  five  years.  OKI 
machines  were  weeded  out  and  sold 
when  the  price  of  used  machines  was 
high.  As  a  result  nearly  all  of  the 

equipment  is  modern. The  company  is,  however,  shifting 
machines  to  meet  present  and  future 
requirements,  utilizing  its  newer  and 
modern  buildings  so  as  to  secure  better 
light,  ventilation,  etc.  Line  shafts,  jack 
shafts  and  many  machines  have  been 
equipped  with  ball  bearings.  Grindinn 
and  polishing  heads,  outboard  bearings 
of  motors,  snagging  grinders  and  tum- 

blers all  have  all  bearings.  Shut  downs 
and  expensive  delays  have  been  elimi- 

nated. The  bearings  are  thoroughly 
cleaned  out  once  a  year,  using  benzine 
or  gasoline  to  cut  out  the  old  grease. 

They  are  repacked  with  a  light  grease — 
not  too  full — and  are  promptly  forgot- 

ten for  another  year. 
Another  noticeable  feature  is  the 

large  amount  of  room  allowed  to  each 
machine  in  the  new  shop.  The  output 
has,  in  several  cases,  been  increased  by 
reducing  the  number  of  machines  and 
allowing  more  room  for  the  man  and 
his  worTc.  And  there  is  no  question  as 
to  its  making  a  better  looking  shop  in 
every  way. 

Cutting  oil  also  receives  careful  at- 
tention. It  is  filtered  and  cleaned  be- 

fore being  used  again.  The  company's 
experience  indicates  that  it  is  far  more 
important  than  many  realize  to  keep 
the  oil  clean  and  free  from  chips  and 
fine  particles.  So  doing  makes  possible 
more  accurate  work  and  less  scrap. 

The  Acme  Machine  Tool  Co. 

The  Acme  Machine  Tool  Co.  is  al 
an  example  of  gathering  sev» 
branches  of  the  industry  under  its  rofi. 
for  example,  the  Champion  lathe,  whiih 
is  built  in  four  sizes,  13  in.,  15  in.,  17 

in.,  and  19  in.  and  the  Super-Matic, which  is  a  machine  distinctive  in  design, 

fully  automatic,  and  with  greater  pro- 
duction possibilities  in  the  manufac- 

ture of  small  parts  for  automobiles,  cash 

registers,  adding  machines,  electrical work    G^c* 

This  company  has  taken  advantage  ol 
the  depression  to  put  everything  in  first 
class  shape  both  as  to  building  and 
equipment.  In  common  with  others  it 
has  replaced  some  of  its  machines  willi 
newer  models,  thoroughly  overhaul  inii 
and  conditioning  the  old  machines  be 
fore  selling  them. » 

Niles-Bement-Pond 
Shows  Deficit 

A  recent  report  issued  by  Niles- 
Bement-Pond  Co.,  New  York,  maehmi 
tool  manufacturers,  shows  a  deficit  oi 

$2,737,4.34  for  the  year  ending  Dec.  3.  as 

compared  with  a  net  income  of  $1,031,- .'522  for  the  previous  year. 

Aft«r  deducting  dividends  amountinti 

to  $620,925  there  is-  a  deficit  of  $3,3.)K, 
359  for  the  year.  That  deficit  applie< 

to  the  previous  profit  and  loss  surplus 
made  tlhat  account  $12,649,923  at  th. close  of  the  year. 
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The  Business  Barometer 
This  Week's  Outlook  in  Commerce,  Finance,  Agriculture 

and  Industry  Based  on  Current  Developments 
By  THEODORE  H.  PRICE 

Editor,   Commerce  and  Finance,  New  York 

(CopyrioJitrd.  Theodore  H.  Price  Ptiblishing  Corporation,  16  Exchange  Place,  Neva  York 

Some  one  suggested  that  last  week 
should  be  called  "Smile  Week"  and  that 
we  should  all  observe  it  by  looking 
pleasant  and  being  cheerful.  The  news- 

papers took  the  idea  up  but  everyone 
treated  it  as  a  joke.  This  induced  the 
smiles  desired  and  a  willingness  to 
look  on  the  bright  side  of  things. 

So  subtle  is  the  relation  between  the 
popular  mood  and  the  markets  that  it 
is  quite  possible  that  the  higher  prices 
generally  recorded  may  be  in  part  due 
to  Smile  Week.  But  whatever  the  cause 
prices  are  up  and  nearly  every  one 
seems  more  optimistic.  Wheat  has  had 
a  substantial  gain.  Corn  has  advanced. 
Hogs  and  hog  products  are  firmer. 
Cattle  are  slightly  higher.  Cotton  re- 

fuses to  decline.  Wool  continues  to 
improve.  Rubber  is  in  better  demand. 
Sterling  exchange  advanced,  while  those 
vultures  of  hard  times,  the  bucketshops, 
are  failing  or  running  to  cover.  What 
is  called  an  "old  fashioned  bull  market" 
is  developing  on  the  Stock  Exchange, 
though  just  why  it  should  be  described 
as  old  fashioned  no  one  knows. 
The  improvement  in  sterling  has 

naturally  made  London  more  cheerful 
and  there  as  here  a  distinct  revival 
of  the  speculative  spirit  is  noticeable. 
A  recovery  so  general  and  all  embracing 
must,  however,  have  something  more 
behind  it  than  a  jocular  suggestion  that 
we  should  all  take  laughing  gas  and 
tho.se  who  look  deeper  for  its  cause  are 
coming  to  agree  with  the  writer  that  it 
is  the  inevitable  result  of  the  inflation 
in  progress  and  in  prospect. 

Bonus  Means  Inflation 
In  a  circular  issued  last  week  the 

Baltimore  bankers.  Nelson  Cook  &  Co., 
express  the  view  now  generally  accepted 
among  financiers  in  saying  "The  distri- 

bution of  a  bonus  averaging  only  $300 
to  each  soldier  would  mean  another 
era  of  inflation  shorter  and  sharper 
than  before,  but  far  more  serious  in  its 
effects._  There  would  at  once  be  a  de- 

cided increase  in  the  cost  of  living, 
food,  clothing,  and  commodities  would 
advance  sharply  as  the  demand  for 
them  progressed,  and  we  would  have 
a  brief  anti-climax  which  would  leave 
the  commercial  world  in  a  more  pros- 

trate condition  after  this  second  spend- 
ing period  than  was  the  case  after  the 

orgy  of  extravagance  which  followed 
the  Armistice." 

This  prognosis  is  one  which  every 
intelligent  student  of  economics  and 
financial  history  will  endorse  and  while 
experts  may  differ  as  to  the  duration 
of  the  inflationary  period  they  all  ad- 

mit its  imminence  and  the  importance 
of  knowing  when  we  ought  to  get  off 
a  train  whose  speed  is  now  increasing 
day  by  day. 
As  yet  the  movement  has  hardly 

started,  but  it  is  developing  according 
to  precedent.  Agricultural  products, 
which  were  the  first  to  decline  when 
deflation  started  have  been  the  first  to 
advance.  The  stock  market  has  fol- 

lowed, and  there  has  been  a  distinct  im- 

provement in  the  demand  for  low-priced 
shares,  especially  railway  shares,  upon 
the  theory  that  an  increase  in  the  pur- 

chasing power  of  the  masses  means 
more  travel  and  more  freight  traffic. 

But  the  markets  through  which  the 
manufactured  products  of  the  country 
are  distributed  have  hardly  moved.  The 
dry  goods  trade  is  still  slack.  The 
grocery  markets  are  quiet.  With  a  few 
bright  exceptions,  automobiles  are  hard 
to  sell.  The  leather  trade  is  dull, 
though  it  is  improving.  The  mail  order 
houses  are  not  increasing  their  sales. 
The  steel  makers  continue  to  whistle 
cheerfully  for  wind  and  the  demand  for 
copper  has  been  checked  by  the  figures 
of  the  Geological  Survey  which  show 
stocks  substantially  in  excess  of  the 
current  demand  despite  a  reduced  pro- 
duction. 

All  this  is  as  might  have  been  ex- 
pected. A  change  will  be  seen  just  as 

soon  as  the  proceeds  of  the  bonds  now 
issued  and  to  be  issued  get  into  cir- 
culation. 

A  Buyers'  Market 

That  retail  dealers  appreciate  condi- 
tions and  are  preparing  for  them  is 

indicated  by  a  statement  published  in 
the  Daily  News  Record  on  Feb.  7,  in 
which  it  was  asserted  that  876  buyers 
were  listed  in  that  paper  as  having 
just  arrived  in  New  York  the  day  be- 

fore and  that  this  number  was  largely 
in  excess  of  any  previous  record.  It 
is  therefore  logical  to  expect  an  early 
increase  of  activity  in  the  jobbing  and 
retail  trades  and  a  continuation  of  the 
upward  movement  on  the  Stock  Ex- 

change until  the  entire  gamut  has  been 
run  and  a  reduction  in  bank  reserves 
again  indicates  the  approach  of  the 
necessary  and  inevitable  contraction. 

Just  when  this  reverse  movement  will 
commence  no  one  can  say.  It  will  de- 

pend upon  the  rapidity  of  the  expan- 
sion, which  has  hardly  commenced  as 

yet,  for  the  weekly  statement  of  the 
Federal  Reserve  System  shows  a  re- 

serve ratio  that  is  practically  unchanged 
at  76.1  per  cent  because  a  further  gain 
of  $10,000,000  in  gold  holdings  about 
offsets  an  intrrease  of  $25,000,000  in 
deposits. 

The  upward  movement  which  seems 
to  be  in  prospect  will  of  course  be 
punctuated  by  reactions  that  will  be 
temporarily  depressing,  but  there  is 
every  indication  of  a  broad  and  general 
advance  in  prices  that  will  not  be  halted 
until  bank  credit  becomes  scarcer  unless 
we  encounter  some  national  or  inter- 

national cataclysm  that  cannot  be  fore- seen. 
These  are  the  probabilities  as  I  see 

them,  but  it  must  be  admitted  that  there 
are  many  reasons  why  the  predicted 
inflation  may  be  prevented  or  fail  to 
produce  the  result  expected. 

One  is  that  both  its  imminence  and 
effect  are  obvious  and  the  obvious  is 
often  discounted  before  it  occurs. 
Another  is  that  there  is  so  much  opposi- 

tion to  the  Federal  Bonus  bill  and  the 

additional  taxation  that  it  will  involve 
that  there  is  a  bare  possibility  of  its 
defeat.    This  is,  however,  very  unlikely. 
A  third  is  the  impecuniosity  of  the 

farmers,  who  do  more  than  half  the 

buying  in  the  twenty-nine  "best  busi- 
ness States"  of  the  country.  The  Senate 

has  passed  the  bill  legalizing  agricul- 
tural co-operation,  but  helpful  as  it  will 

be  the  effect  cannot  be  immediately  felt. 
Then  there  is  the  coal  strike  so  widely 

advertised  for  April  1,  and  the  threat- 
ened extension  of  the  strike  among  the 

textile  workers  of  New  England.  They 
may  breed  trouble  if  they  occur,  though 
it  is  true  that  the  expected  rarely 
happens. 

The  possible  postponement  of  the 
Genoa  Conference  if  the  United  States 
refuses  to  be  represented  is  another 
disturbing  factor  and  in  Europe  as  well 
as  here  many  minor  difficulties  are  to 
be  discerned.  They  need  not  be  cat- 

alogued. There  are  always  difficulties 
to  be  seen  if  we  look  for  them.  The 
question  is  will  their  influence  restrain 
or  prevent  the  commercial  and  financial 
distention  that  will  follow  the  expendi- 

ture of  the  two  or  three  billion  dollars 
that  Congress  and  the  other  legislative 
bodies  of  the  country  seem  bent  upon 
distributing  among  the  people  in  the 
near  future. 

Every  one  must  answei*  this  question 
for  himself.  It  cannot  be  evaded  for 
it  is  a  condition  rather  than  a  theory 
that  confronts  us  and  whether  we  like 
it  or  not  we  must  be  prepared  for 
heavier  taxes  and  intelligent  in  apprais- 

ing their  effect. 

Southern  Committee  to 
Equalize  Freight  Rates 

At  a  recent  meeting  of  the  Southern 
Freight  Rate  Committee  in  Atlanta  a 
promise  was  made  to  representative 
business  interests  of  the  ports  of  the 
South  Atlantic  that  these  ports  will 
be  placed  on  an  equitable  basis  with 
the  Gulf  ports,  through  the  abolish- 

ment of  preferential  railroad  rates  on 
shipments  to  the  west  coast.  At  pres- 

ent Gulf  coast  ports  of  the  South  enjoy 
an  advantage,  for  port  charges  at  South 
Atlantic  ports  are  assessed  by  the  car- 

riers in  addition  to  the  freight  rates, 
and  not  absorbed  as  they  are  at  the 
Gulf  ports.  The  committee  also  prom- 

ised that  it  would  either  also  absorb 
port  charges  at  Gulf  ports  or  abolish 
them.  Either  of  these  changes  in  tariflf 
would  place  South  Atlantic  ports  on  an 
equal  footing  with  Gulf  ports  in  bid- 

ding for  the  rapidly  growing  trade 
Southern  industry  is  experiencing  with 
the  Pacific  coast. 

On  iron  and  steel  articles,  particularly 
on  cast-iron  pipe  which  forms  a  large 
part  of  the  commerce  with  the  Pacific 
coast,  the  charges  assessed  at  South 
Atlantic  ports  add  a  rate  cost  of  a  few 
cents  per  hundred  pounds  as  compared 
with  Gulf  ports,  and  therefore  prohibits 
the  handling  of  any  of  this  business. 
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The  Trend  of  Business 
Improvement — Plants 

Resuming 

The  Pennsylvania  Pump  and  Com- 
pressor Co.,  Kaston,  Pa.,  has  adopted  a 

full  time  operating  schedule  at  its 
plant,  followintr  partial  time  operations 
for  some  weeks  past. 

The  Pennsylvania  Railroad  Co.,  is  in- 
creasing operations  at  its  car  shops  at 

Lofansport,  Ind.,  and  about  260  men 
were  added  to  the  working  force. 

Pusey  &  Jones,  Wilmington,  Del., 
have  resumed  operations  at  their  local 
shipyard,  following  a  suspension  for 
more  than  a  year.  The  company  has 
taken  contracts  for  the  construction  of 
two  vessels  for  the  Seaboard  Bay  Line, 
Baltimore,  Md.,  a  subsidiary  of  the  Sea 
board  Air  Line  Railway  Co. 
The  New  Haven  Clock  Co.,  New 

Haven,  Conn.,  has  resumed  manufac- 
ture at  its  plant,  giving  employment  to 

about  L500  operatives.  The  factory  has 
been  closed  for  several  weeks  past. 

The  Grand  Trunk  Railroad  has  re- 
opened its  car  shops  at  Battle  Creek, 

Mich.,  and  will  give  employment  to 
over  550  men. 

The  Slatington  Iron  and  Steel  Co.. 
Slatington,  Pa.,  has  resumed  operations 
in  a  number  of  departments  at  its  local 
mill,  following  a  shut  down  for  many 
months  past. 

Creasy  &  Wells,  Bloomsburg,  Pa., 
have  commenced  production  at  their 
new  local  planing  mill,  and  plan  for  im- 

mediate increase  in  operations.  Addi- 
tional machinery  will  be  installed  and 

new  workers  added  to  the  force. 
The  Xew  York  Central  Railroad  Co. 

will  increase  operations  immediately  at 
its  shops  at  Oswego,  N.  Y.,  adding  about 
100  men  to  the  present  working  force. 

The  W.  &  B.  Douglas  Co.  Middl  town. 
Conn.,  manufacturer  of  pumps,  h:'- 
draulic  rams,  etc.,  is  increasing  pro- 
<!uction  at  its  plant  and  has  adopted  a 
five-day  working  schedule  in  the  several 
departments;  the  foundry  is  working  on 
a  four-day  operating  basis,  following  a 
curtailment  for  some  time  past. 

The  American  Car  and  Foundry  Co., 
165  Broadway,  New  York,  is  arranging 
for  increased  operations  at  its  plant  at 
Terre  Haute,  Ind.,  which  for  a  consider- 

able time  past  has  been  running  at 
al-out  50  per  cent  of  normal.  New  forge 
and  machine  shops  are  being  completed, 
replacing  structures  destroyed  by  fire 
several  months  ago,  and  the  buildings 
will  be  placed  in  service  as  soon  as 
available,  with  increase  in  working 
force.  The  company  has  orders  on  hand 
for  about  900  railroad  cars. 
The  International  Harvester  Co., 

Chicago,  III.,  has  resumed  operations  at 
its  works  at  Milwaukee,  Wis.,  follow- 

ing a  suspension  for  some  time  past. 
The  plant  is  devoted  to  the  manufacture 
at  farm  tractors,  farm  engines,  cream 
separators  and  other  agricultural  prod- 
ucts. 

The  Western  Maryland  Railroad  Co.. 
Baltimore,  Md.,  has  leased  its  car  and 
locomotive  shops  at  Elkins,  W.  Va.,  to 
W.  K.  Hosier,  private  contractor,  who 
will  operate  the  plant  for  contract  work 
for  the  railroad,  giving  employment  to 
about  100  men. 

The  Antomotive  Foundry  Co.,  Free- 
land,  Pa^  manufacturer  of  automobile- 
parts,  ete^  has  resumed  operations  with 
a  foil  working  force,  under  normal 
sdicdale.  A  number  of  improvements 
bav*  been  made  at  the  works  for  in- 
creaaad  efficiency. 

The  Grant  Lees  Gear  Co.,  2365  East 
69th  St.,  Cleveland,  Ohio,  manufacturer 
of  automobile  gears  and  transmissions, 
is  arranging  for  an  ininunliate  increase 
in  working  force  to  about  600  men,  or 
more  than  300  additional  employees.  A 
night  working  shift  will  be  placed  in 
effect  at  once.  The  company  is  said  to 
have  ortlers  on  hand  to  insure  capacity 
production  throughout  the  present  year. 

The   L.  C.   Smith   &   Brothers  Type 
writer    Co.,    Syracuse,    N.    Y.,   has    in- 

creased  operations   to  a   five-<lay   week 
schedule,    following    a    four-day    week 
basis  since  last  June. 
The  General  American  Tank  Car 

Corporation,  Chicago,  III.,  is  arranging 
for  immediate  increase  in  production  at 
its  different  plants,  which  have  been 

running  at  about  75'  per  cent  capacity for  some  time  past.  The  works  are 
located  at  East  Chicago,  Ind.;  Warren, 
Ohio;  and  Sand  Springs,  Okla. 

The  Seminole  Construction  Co.,  Buf- 
falo, N.  Y.,  has  reopened  the  local  car 

repair  shops  of  the  Erie  Railroad,  re- 
cently secured  under  lease,  and  wiil 

operate  the  plant  for  contract  work  for 
the  road.  Immediate  employment  will 
be  given  to  about  3.S0  men  and  this  force 
will  be  increased  at  an  early  date. 

The  Standard  Parts  Co.,  Cleveland, 
Ohio,  has  taken  an  order  from  the  Wills- 
Sainte  Claire  Co.,  Detroit,  Mich.,  manu- 

facturer of  automobiles,  for  axles  to  an 
amount  approximating  $1,000,000.  The 
contract  w'ill  insure  capacity  production 
at  the  local  Eaton  axle  works  of  the 
company  throughout  the  year.  Ship- 

ments will  be  commenced  in  March. 
The  Cleveland,  Cincinnati,  Chicago  & 

St.  Louis  Railway  Co.  has  resumed 
operations  at  its  shops  at  Beech  Grove, 
Ind.,  following  a  shut  down  for  several 
weeks.  Employment  will  be  given  to 
about  900  men. 

The  Cadillac  Motor  Car  Co.,  Detroit, 
Mich.,  is  operating  at  its  new  plant  in 
that  city  at  capacity,  with  normal  work- 

ing force.  A  regular  production  sched- 
ule is  being  maintained. 

The  Southbridge  Foundry  Co.,  South- 
bridge,  Mass.,  recently  organized,  has 
commenced  operations  at  a  one-story 
plant  on  Worcester  St.,  and  will  give 
employment  to  about  thirty  molder.s 
and  other  operatives.  Frank  S.  Mills  is 
president  and  general   manager. 

The  Phoenix  Iron  Works,  Meadville, 
Pa.,  has  adopted  a  daily  working  sched- 

ule of  three  8-hour  shifts,  and  will 
maintain  this  capacity  output  for  an 
indefinite  period.  Wotk  is  being  con- 

centrated on  steel  tank  manufacture  for 
oil  storage  service. 

The  Columbia  Malleable  Castings  Co., 
Columbia,  Pa.,  resumed  operations  at 
its  plant  on  Feb.  6,  following  a  period 
of  idleness  of  several  months.  The 
working  force  will  be  increased  grad- 

ually until  normal  is  reached. 
The  Westinghouse  Electric  and  Manu- 

facturing Co.,  of  East  Pittsburgh,  Pa., 
announces  a  marked  increase  in  the 
sale  of  large  power  apparatus  in  1922, 
with  January  sales  of  J^.IOO.OOO  in 
turbine-generators  and  condensers. 
Some  of  the  companies  purchasing  this 
apparatus  were  Pennsylvania  Edison 
Company  of  Easton,  Pa.;  the  Madison 
(Wisconsin)  Gas  and  Electric  Co.;  the 
North  Carolina  Light  and  Power  Co. 
The  Takata  &  Co.,  of  Japan,  has  or- 

dered another  large  turbine-generator 
for  one  of  its  new  plants.  Fifty  steam 
auxiliary  units  were  sold  during  the 
month  for  a  wide  range  of  applications, 
many  of  the  purchasers  being  indus- 

trial power  plants. 

W.  N.  Durbin,  head  of  the  Anderson 
Foundry  and  Machine  Works,  Ander- 

son, Ind.,  reports  that  business  con- 
tinues good  and  that  the  factory  is 

working  full  time.  The  testing  room 
is  being  operated  days,  nights  and  Sun- 
days. 

The  U.  S.  Radiator  Co.,  which  has 
headquarters  in  D -troit,  Mich.,  has 
taken  a  lease  on  the  Bryant  Building 
in  Columbus,  Ohio.  A  force  of  work- 

men is  making  the  necessary  altera- 
tions. A  large  stock  of  radiators  and 

all  kinds  of  heating  equipment  will 
be  carried  in  the  Columbus  branch. 

The  Boston  &  Albany  Railroad  Shops 
at  West  Springfield,  Mass.,  resumed 
work  la.st  week  after  a  shut-down.  Four 
hundred   employees   returned    to   work. 
W.  H.  Morsches,  superintendent  of 

the  Nicholson  File  Works,  Anderson, 
Ind.,  stated  recently  that  the  plant  was 
gradually  taking  on  some  of  its  former 
employees  as  business  warranted,  and 
that  the  business  outlook  for  the  com- 

ing year  was  good. 
Indication  of  better  progress  in  the 

metal-working  industries  in  the  Cleve- 
land, Ohio,  district,  is  shown  in  the 

increase  of  employment  in  plants  in 
that  city.  The  Clarkwood  plant  of  the 
Steel  Products  Company  employed  100 
additional  men  last  week,  bringing  the 
total  up  to  750  men,  officials  announce. 
In  the  Detroit  plant  200  out  of  350  of 
the  normal  number  now  are  employed. 
January  business  was  50  per  cent 

greater  than  December,  the  company's figures  show,  and  February  promises  to 
pass  January  by  a  like  gain.  The  com- 

pany manufactures  automobile  parts, 
principally  bolts  and  valves. 

The  Fafnir  Bearing  Co.,  New  Britain 
Conn.,  reports  that  orders  are  coming 
in  and  that  the  shop  is  now  running  on 
full-time  with  as  many  of  the  old  hands 
as  conditions  will  permit. 

Idle  Freight  Cars  Drop 
38,000  in  One  Week 

Reports  from  the  railroads  of  the 
country  to  the  car  service  division  ol 
the  American  Railway  Association  show 
that  555,353  freight  cars  were  idle  on 
Jan.  23.  This  is  a  reduction  of  37,94.'), 
compared  with  the  total  on  Jan.  15. 

The    report    states    that   396,192    of 

these  were  surplus  freight  cars,  that  '" 
cars    in    good    repair    and    immedial' 
available  for  service  if  traflTic  donuu 
warranted,   which   was    a   reduction 
43,790  cars  compared  with  the  nunil 
of  such  cars  at  the  middle  of  the  montli. 
The  remaining  159,161  were  idle  freight 
cars  in  need  of  repairs,  in  excess  of  the 
number  normally  regarded  as  being  in 
bad  order. 

Surplus  box  cars  totaled  159,109  or 
a  reduction  within  a  Week  of  31,071; 
surplus  coal  cars  amounted  to  183,991), 
or  a  reduction  within  the  same  period 
of  11,285.  Coke  cars  showxsd  a  reduc- 

tion of  283  which  brought  the  total  to 
4,542,  while  stock  cars  totaled  20,679  or 
949  less  than  on  Jan.  15. 

Tabulations  showed  319,512  freight 
cars  in  need  of  repairs  on  American 
railroads  on  Jan.  15,  which  was  13.9 
per  cent  of  the  cars  on  line.  On  Jan.  1, 
there  were  313,190  or  13.7  per  cent. 
Allowing  7  per  cent  of  the  cars  on  line 
as  being  normally  in  need  of  repairs 
would  leave  159,161  as  representing  the 
number  of  bad  order  cars  which  were 
idle  on  Jan.  16  because  of  business  con- 
ditions. 
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New  England  Letter 
During  the  long  and  tedious  period 

of  inactivity  through  which  the  machine 
tool  and  allied  industries  have  passed 
and  the  end  of  which  we  hope  we  can 
now  see,  few  New  England  shops  have 
been  altogether  idle.  When  customers 
declined  to  order  more  machinery  at 
any  price,  and  shops  found  that  they 
could  not  go  on  building  indefinitely 
without  reaching  the  limit  either  of 
storage  space  or  capital,  or  both,  there 
were  just  about  two  things  that  could 
be  done:  to  take  stock  of  their  physical 
condition  and  put  it  in  shape  to  handle 
new  business  to  advantage  when  it 
finally  arrived,  or,  to  develop  new  ma- 

chines or  lines  of  machinery  that  would 
enable  the  users  to  get  out  work  faster, 
cheaper,  or  better  than  they  had  here- 

tofore done. 
Many  New  England  shops  did  one  or 

other  of  these  two  things;  not  a  few  did 
both.  Lathes,  planers,  drilling  and 
milling  machines,  etc.,  were  overhauled; 
bearings  were  taken  up  or  new  ones 
fitted;  new  spindles  made  in  some  cases, 
and  sliding  surfaces  scraped  and  re- 
aligned. 

The  reconstruction  included  the  cut- 
ting of  new  gears  where  the  old  ones 

showed  signs  of  wear,  replacing  lead- 
and  feed-screws  with  new  ones,  replan- 
ing  the  tables  and  scraping  the  beds  of 
planers  as  well  as  the  replaning  and 
realignment  of  housings,  crossrails,  etc. 
All  the  belts  were  removed,  new  joints 
made,  and  the  belts  slushed  with  hot 
tallow  and  rolled  up;  each  ready  to  go 
back  into  its  respective  place  at  a 

moment's  notice  and  to  perform  its  al- 
lotted service  for  a  long  time  before 

requiring  the  services  of  a  belt  doctor. 
Line  shafts  were  polished,  oiled  and 

put  into  perfect  alignment,  new  bear- 
ings being  placed  wherever  the  condi- 
tion of  the  old  ones  indicated  that  re- 

placment  might  become  necessary  within 
a  reasonable  time.  Overhead  carrier 
systems  were  inspected,  strengthened 
and  extended  to  cover  points  not 
hitherto  reached  by  them  but  which 
might  possibly  be  served  to  better  ad- 

vantage in  the  future  by  having  them. 
Trolley,  chain  blocks,  air  hoists  and 

all  other  mechanisms  connected  with 
the  carrier  system  were  carefully  in- 

spected and  any  apparent  weaknesses 
remedied.  Electric  wiring,  switch 
boards,  motors,  etc.,  were  also  cai-e- 
fully  gone  over  as  well  as  the  various 
pipe  lines  that  enter  into  modern  ma- 

chine  shop   equipment. 
To  give  the  drafting  office  a  chance, 

charts  of  all  wiring  and  piping  were 
prepared  so  that  when  trouble  develops 
in  the  future — as  trouble  surely  will — 
the  man  in  the  office  can  tell  by  a  refer- 

ence to  his  chart  what  valve  to  close  or 
switch  to  open  in  less  time  than  the 
electrician  or  plumber  could  trace  the 
defective  wire  or  pipe  back  to  the  next 
department. 

One  shop,  at  least,  is  trying  the  ex- 
periment of  enameling  all  its  machinery 

white,  and  the  effect  in  the  way  of 
lightening  up  the  interior  is  surprising. 

Repairs  to  buildings  also  come  within 
the  province  of  slack  time  work.  Win- 

dows are  fixed  and  cleaned,  roofs 
mended,  floors  relaid  and  partitions 
moved  or  built. 

The  guarding  of  heavy  belts,  gears, 
and  other  moving  machinery,  that  are 
or  may  become  a  source  of  danger  to 
operatives,  is  another  way  of  utilizing 
the  surplus  time  to  advantage. 

All  these  schemes  mean  more  than 
the  mere  making  of  work  to  keep  other- 

wise idle  hands  busy.  It  is  work  that 
will  have  to  be  done  eventually,  anyway, 
and  the  doing  now  is  a  practical  form 
of  insurance  against  the  future  piling 
up  of  that  insidious  item  of  expense 
knovm  as  "overhead." 

In  the  development  of  new  machines 
the  New  England  shops  are  by  no  means 
behind  their  contemporaries.  Not  so 
many  have  appeared  on  the  market  as 
yet,  but  in  more  than  a  few  shops  there 
are  machines  under  construction  or  al- 

ready completed  that  are  destined  to 
make  changes  in  some  of  our  methods 
of  production.  To  mention  these  by 
name  would  be  to  release  prematurely 
the  secrets  that  some  of  the  builders 
are  carefully  keeping  up  their  sleeves, 
but  they  will  all  be  heard  from  in  due course. 

The  market  for  used  machinery, 
though  far  from  what  we  are  pleased 
to  call  normal,  is  still  away  out  of  pro- 

portion to  the  demand  for  new.  Some 
of  the  builders  of  the  heavier  machines 
are  takmg  advantage  of  this  condition 
and  are  selling  as  second-hand  their 
own  used  machines  taken  from  the  shop 
floor,  replacing  them  with  new  product 
of  the  same  or  improved  types,  thus 
creating  a  certain  volume  of  business 
that  they  otherwise  would  not  have,  and 
at  the  same  time  putting  their  shops 
into  the  best  possible  shape  for  the handling  of  new  work. 
Taken  altogether,  this  business  de- 

pression, without  doubt  the  most  gen- 
eral and  far  reaching  of  any  in  our 

history,  has  not  been  altogether  with- 
out compensation.  It  should,  among 

other  things,  teach  the  value  of  a  rea- 
sonable amount  of  conservatism.  As 

there  is  danger  in  being  too  cautious, 
there  is  also  danger  in  not  being  cau- 

tious enough.  Rapid  expansion  is 
reasonably  sure  to  be  the  forerunner 
of  equally  rapid  deflation. 
We  have  paid  too  much  attention  to 

production  and  not  enough  to  the  foun- 
dation upon  which  production  is  built. 

In  rearing  the  new  structure  of  busi- 
ness prosperity  that  is  before  us,  let  us 

give  a  due  proportion  of  our  attention 
to  the  minuter  detail,  and  not  put  off 
until  tomorrow  the  things  that  ought 
to  have  been  done  yesterday.   ♦   

Cincinnati  Letter 
While  conditions  in  the  Cincinnati 

district  are  generally  spotty  there  is 
discernible  a  distinct  improvement  both 
in  inquiries  and  in  orders.  As  yet,  the 
improvement  is  not  greatly  reflected  in 
increases  in  number  of  men  employed 
or  in  hours  work. 
One  lathe  builder  doubled  his  Octo- 

ber business  in  November  and  doubled 
this  again  in  December.  His  January 
■sales  held  up  well.  Another  concern 
reports  sales  of  forty-two  lathes  during 
the  first  week  in  February,  thirty-seven 
of  them  on  one  order  to  one  of  the  big 
automobile  companies  in  Flint,  Mich. 
Cincinnati  seems  to  be  getting  her 
share  of  the  little  railroad  business  that 
is  being  placed,  and  the  outlook  for 
more  orders  in  this  field  is  good. 

Progress  continues  in  the  preparation 
of  shops  and  equipment  for  economical 
production  when  prosperity  returns.  At 
the  American  Tool  Works  Co.,  for  ex- 

ample, the  whole  equipment  of  twenty- 
four  radial  drills  has  been  disposed  of 
to  be  replaced  by  eighteen  of  the  latest 
type  which  will  have  a  greater  total 
capacity  than  the  ones  replaced. 

Chicago  Letter 
Inquiries  for  machinery  are  slowly 

but  steadily  growing  more  plentiful,  es- 
pecially from  garages  and  service  sta- 

tions. The  inquiries  as  a  whole  are 
coming  from  local  concerns  and  are 
for  second-hand  and  miscellaneous 
equipment.  It  is  admitted  that  auction 
sales,  scalpers,  and  sales  of  second- 

hand equipment  at  cut-throat  prices  are 
interfering  with  the  regular  business, 
but  several  manufacturers  who  have 
purchased  machines  at  auction  sales, 
have  discovered  that  it  is  better,  and 
perhaps  more  economical,  to  obtain 
equipment  from  dependable  sources. 
Along  this  line  comes  a  report  from  a local  second-hand  dealer,  who  has  been 
a  steady  customer  at  numerous  auction 
sales,  that  he  has  done  100  per  cent more  business  during  the  last  month 
than  he  did   in   any   month  in    1921. 

As  has  been  stated,  the  manufactur- 
ers of  garage  and  repair  shop  equip- 

ment are  doing  a  wonderful  business. 
A  local  concern,  manufacturers  of  a 
medium  weight  lathe  suitable  for  use 
in  garages,  is  working  full  force  and  is 
well  supplied  with  orders  for  immedi- 

ate delivery.  Furthermore,  these  orders are  increasing,  due  to  the  fact  that 
the  manufacturer  has  reduced  prices  to 
a  point  where  he  mu.st  rely  upon  output 
to  carry  him  through.  Another  reason 
for  these  orders  is  that  a  large  nation- 

ally known  automobile  accessories  job- 
bing house  has  recently  looked  upon  the 

machine  tool  and  the  garage  man  in  a 
very  optimistic  light,  and  is  endeavor- 

ing to  interest  the  garage  man  in 
equipping  his  service  station  with  the 
proper  machine  tools. 

This  jobbing  house  has  interested  a 
large  local  taxicab  company  in  this  idea, 
and  in  all  probability  will  equip  a  new 
plant  which  the  taxicab  company  is 
about  to  purchase.  This  will  mean  a 
sale  of  many  thousands  of  dollars. 
The  railroads  are  quiet,  as  usual. 

The  Sante  Fe  has  made  additional  pur- 
chases, and  at  the  present  time  is  in- 
quiring for  a  10-ft.  gate  shear  with  a 

20-in.  stroke,  capacity  to  cut  S-in.  metal. 
To  add  to  the  outlook  toward  a  good 

year  in  the  machine  tool  and  machinery 
field,  a  large  number  of  repair  shops, 
foundries  and  factories  will  be  erected 
this  summer.  R.  Johnstone,  1,.5.53 
Burchwood  Ave.,  will  award  a  contract 
soon .  for  the  erection  of  a  two-story 
automobile  repair  shop  to  cost  about 

$25,000. 

Limitation  of  Armaments 

Causes  Lay-off  in Yards 

Navy 

Furlough  by  the  Government  of  1,350 
Navy  yard  employees  and  of  1,,500  em- 

ployees of  the  South  Charlesto'n,  W. 
Va.,  armor  plate  plant,  due  to  a  sus- 

pension of  warship  construction  pend- 
ing action  by  Congress  on  the  proposed 

treaties  limiting  armament,  has  caused 
labor  leaders  to  appeal  to  the  Govern- 

ment to  provide  work  for  the  men  thus 
thrown  out  of  employment.  Repre- 

sentatives of  the  International  Associ- 
ation of  Machinists  will  confer  with 

Navy  officials  Wednesday  to  determine 
whether  the  Government  can  provide 
some  work  for  the  men  at  the  Washing- 

ton Navy  Yard.  It  will  be  pointed  out 
that  the  Government  is  unfair  in  let- 

ting out  its  Navy  yard  employees,  while 
at  the  same  time  giving  government 
work  out  under  private  contract. 
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Otis  Zone  Managers  See 
New  Machines 

The  several  tone  manafrers  of  the 
Otis  Elevator  Company  met  in  the  main 
office.  New  York  City,  on  January  23, 
for  a  three-day  series  of  lectures  and 
inspections  of  the  latest  types  of  Otis 
elevator  apparatus.  The  nu-etint:  was 
held  under  the  personal  super\-ision  of 
the  president,  F.  C.  Furlow,  and  was  at- 

tended by  the  manaKers  from  all  over 
the  United  SUtea,  Canada.  South 
Americe  and  Europe. 

One  of  the  main  features  of  the  meet- 
ing was  a  visit  to  the  Otis  plant  at 

Yunkers,  where  the  manairerx  inspected 
the  latest  machine  desijcned  by  Otis 
enfineera.  The  machine,  with  its  com- 
poneat  installations,  was  set  up  for 
operation  in  the  plant.  Edward  A- 
Fitch,  superintendent  of  the  plant,  su- 
per\-ised  the  exhibition.  Every  phase 
of  construction  and  operation  of  the 
mechanism  was  fully  explained  to  the 
managers.  The  special  manufacturing 
machines,  jiifs  and  fixtures,  cars  and 
parts  also  were  shown.  Otis  chemists 
had  arranged  a  separate  display,  show- 

ing how  the  metals  put  into  the  ma- 
chines are  tested  and  analyzed  in  the 

laboratories  before  going  to  the  shops. 
The  zone  managers  present  at  the 

conference  were:  G.  Beardsley,  New 
York:  R.  W.  Charles,  San  Francisco; 
H.  S.  Wells,  St.  Louis;  C.  J.  Com- 
stock,  Cleveland;  G.  R.  Rebmann  and 
E.  W.  Deacon,  Philadelphia;  R.  H.  Car- 

ter, Boston;  S.  Cronk,  Omaha;  Mr. 
Zeeryp,  Houston;  M.  D.  Hoffman,  At- 

lanta; C.  Clarke  and  Mr.  Scott,  of  Lon- 
don, England;  S.  Jacquet,  of  Paris, 

France;  C.  T.  Furlow,  Jr.,  of  Argentina; 
Messrs.  Black,  McLoughlin  and  Burgis, 
of  Canada. 

  » 

Drives  1,544  Rivets  a  Day 
for  a  Month 

L.  M.  McNeil,  a  Pennsylvania  Rail- 
road mechanic,  employed  in  the  railroad 

car  shops  at  the  Altoona  works,  in 
Pennsylvania,  drove  an  average  of  over 
fifteen  hundred  rivets  a  day  for  a 
period  of  one  month.  McNeil,  with  his 
two  assistants,  is  employed  in  repairing 
locomotives  and  steel  freight  cars. 

Daring  the  month  of  December,  1921, 
McNeil,  with  the  two  other  members 
of  his  riveting  gang,  drove  an  average 
of  1,544  rivets  a  day  of  eight  hours. 
The  maximum  number  driven  in  any 
one  day  was  1,981   (nine  hours). 

The  gang,  which  consisted  of  the 
ri\-eter  (L.  M.  McNeil,  car  builder),  a 
holder-on  (R.  W.  Ray,  helper)  ana  a 
heater  (R.  C.  Yingling,  helper),  aver- 

aged on  the  day  of  maximum  output 
practically  four  rivets  per  minute 
throughout  the  day.  They  averaged 
three  and  two-tenths  rivets  for  every 
minute  they  worked  during  the  month 
of  December,  1921. 

More  Census  Figures 
Texas  had  11,893  machinists  and 

toolmakers  when  the  1920  census  was 
t?ken.  This  compares  with  6,766  in 
1910.  The  census  report  for  Florida 
•btfwa  that  th»t  atate  had  4,054  ma- 
chiniits  in  1920,  aa  compared  with  1,475 
in  1910.  The  number  of  machinists  in 
Buffalo  in  1920  was  10.501.  While  the 
1910  returns  showed  6^856  machinists  in 
BalTalo.  In  1920  Buffalo  had  604 
mechanical  engineers,  as  compared  with 
166  in  1910. 
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Hiram  Percy  Maxim 
Addresses  Waterbury 

Engineers 
Hiram  Percy  Maxim  gavo  an  interest- 

ing talk  to  the  meml>ers  of  the  Water- 
bury  branch,  American  Society  of  Me- 

chanical Engineers,  on  the  evening  of 
Tuesdai.-  Feb.  7.  His  subject  was  the 
"Silencing  of  Industrial  Noises." 

Mr.  Maxim  prefaced  his  talk  with  an 
explanation  of  the  natural  action  of 
gases  escaping  from  an  orifice  under 
pressure,  and  gave  a  brief  summary  of 
the  exi>eriments  along  other  lines  that 
led  up  to  the  invention  of  the  Maxim 
silencer.  He  then  explained  how  sound 
waves  could  be  photographed  by  means 
of  special  apparatus  in  such  a  manner 
as  to  leave  a  visual  record  of  their  be- 

havior in  confined  spaces  and  under  the 
influence  of  various  baffle  plates  or  de- 

flectors, and  showed  lantern  slides  dis- 
playing their  actual  movements  in  the 

various  experimental  devices. 
He  then  told  of  the  application  of  the 

principles  involved  to  objectionable 
noises  common  to  industry,  such  as  gas 
and  oil  engine  exhaust,  high  pressure 
steam  discharge,  safety  valves,  air  com- 

pressor intakes,  etc.,  and  showed  pic- 
tures of  successful  installations.   *   

Service  Session  of  S.  A.  E. 
The  mid-winter  session  of  the  Society 

of  Automotive  Engineers  was  held  on 
Feb.  1,  in  the  rooms  of  the  Western 
Society  of  Engineers,  Monadnock  Bldg., 
Chicago. 

This  meeting  was  given  over  to  a  dis- 
cussion of  the  engineering  phases  of 

the  service  problem,  and  due  to  the 
large  attendance  and  the  spirit  in  which 
the  problems  of  service  were  received, 
it  is  planned  to  make  this  Chicago 
meeting  a  service  meeting  every  year. 

Papers  read  at  the  meeting  were  as 
follows:  "A  Service  Man's  Critical  Esti- 

mate of  Automotive   Engineering,"   by 
B.  M.  Ikert;  "The  Car  Owner  and  the 
Service  Man,"  by  J.  F.  Page;  "Com- 

mercial Body  Supply  and   Service,"  by 
C.  M.  Manly  and  C.  B.  Veal;  "The 
Progress  Made  in  Garage  Equipment," 
by  H.  C.  Buffington;  "Service  As  It 
Isn't,"  by  Howard  Campbell. 
A  dinner  was  given  at  the  Drake 

Hotel  in  the  evening,  at  which  Col.  H. 
M.  Byllesby,  of  H.  M.  Byllesby  &  Co., 
bankers,  of  Chicago,  and  R.  H.  Grant, 
general  manager,  Delco-Light  Co.,  were 
the  speakers. 

  » 

Shipping  Board  Selling 
$10,000,000  Yard 

at  Bristol 
The  entire  complement  of  buildings, 

machinery  and  equipment  of  the  Mer- 
chants Shipbuilding  Corporation  Yard 

at  Bristol,  Pa.,  is  being  dismantled  and 
sold  by  the  United  States  Shipping 
Board.  W.  P.  Willetts,  of  the  Emer- 

gency Fleet  Corporation,  is  in  charge  of 
the  sales.  The  yard  was  one  of  the 
best  equipped  during  the  war  and  its 
selling  price  is  only  a  fraction  of  the 
original  cost  of  construction.  About 
ten  million  dollars  worth  of  machinery, 
tools,  cranes,  building  materials,  iron 
and  steel,  electrical  apparatus  and  mis- 

cellaneous supplies  are  still  to  be  dis- 
posed of.  Bias  are  open  during  this 

month  and  next.  A  circular  giving 
complete  information  and  details  of  the 
sales  can  be  had  from  Mr.  Willetts. 
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Printing  Office  Needs 
New  Machinery I 

Installation  of  needed  machinery  in 

the  Government  Printing  Office  '  has been  deferred  until  prices  decline,  ac- 
cording to  a  statement  of  Public  Printer 

Carter  before  the  House  Appropriations 
Committee.  "A  plant  the  size  of  the 
printing  office  with  its  machinery  and 
equipment  costing  about  two  milhon 
dollars  is  constantly  in  need  of  new 

machinery  and  equipment,"  said  Mr. 
Carter.  "I  have  felt  however  that  it 
is  inadvisable  to  buy  new  machinery 
until  normal  conditions  are  restored  in 
the  manufacture  of  printing  machinery, 
the  price  of  which  has  been  up  fully 
100  per  cent  and  sometimes  as  much 
as  200  per  cent  over  what  it  was  before 
the  war.  As  soon  as  conditions  become 
normal  the  printing  office  will  have  to 
replace  much  of  the  machinery  that  is 
now  almost  worn  out."  He  said  $200,- 
000  could  be  spent  now  for  new  ma- 

chinery. One  press  at  the  office  had 
been  running  for  thirty-six  years,  one 
twenty-seven  and  one  nineteen  years. 
The  office  now  has  a  press  that  prints 
sixty-four  pages  and  two  others  print- 

ing thirty-two  pages  each.  He  favored 
a  ninety-six-page  press  which  would 
cost  $50,000. 
With  increased  printing  for  the 

Patent  Office  due  to  enlargement  of 
the  patent  office  under  pending  legis- 

lation, he  said  the  printing  office  should 
have  from  ten  to  twenty  additional 
typesetting  machines,  costing  about 

$4,000  each. 

Engineers  Discuss  Power- 
Plant  Development 

Nationwide  power  plant  changes 
would  largely  remedy  the  present  in- 

dustrial depression,  John  S.  Griggs, 
Jr.,  consulting  engineer  of  New  York 
City,  a.«serted  at  a  forum  of  New  York, 
Philadelphia  and  Schenectady  engineers 
on  "Industrial  Power"  held  Jan.  27  in 
the  Engineering  Societies  Building, 
New  York  City.  Mr.  Griggs  stated  in 
a  speech,  in  which  he  outlined  the 
power  changes  in  the  last  twenty-five 
years,  that  the  possible  coal  saving  in 
this  country  through  power  plant 
changes  would  fill  two  million  46-ton 
cars. 

David     Rushmore,     of     Schenectady,J 
presided    at    the    meeting    which    wai 
under  the  auspices  of  the  Metropolitan 
Section    of    the    American    Society    oj 
Mechanical    Engineers    and    the    Nevi 
York  Section  of  the  American  Institut* 
of  Electrical  Engineers.     Harold  Good- 

win,   Jr.,    of    Philadelphia,    spoke    on, 
"Steam   Electric  Power  for  the   Indus^ 
tries,"    and    prominent   engineers    took 
part    in    the    discussion    following    th< 
two  principal  addresses. 

Rivers  and  Harbors  Meeting] 
at  Washington  in  March 
On  March  1  and  2  the  National  RivcrsI 

and  Harbors  Congress  will  hold  its  sev-J 
enteenth  convention  in  the  New  Willardl 
Hotel.  Secretary  Weeks  has  designated! 
Maj.  Gen.  Lansing  H.  Beach,  chief  oi 
engineers,  U.  S.  Army,  to  speak  as  the 
representative  of  the  War  Department.! 
The  evening  session  on  Wednesday,! 
March  1,  is  to  be  devoted  to  a  discus-] 
sion  of  the  proposed  St.  Lawrence  River] 
Ship  Channel. 
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Rail  Engineers  and  Steel 
Makers  Join  A.E.S.C. 

Beginning  with  1922,  the  Engineer- 
ing Division  of  the  American  Railway 

Association  and  the  Association  of 
American  Steel  Manufacturers  became 
member-bodies  of  the  American  Engi- 

neering Standards  Committee. 
The  Association  of  American  Steel 

Manufacturers  is  an  organization  of 
forty  iron  and  steel  manufacturing 
companies.  Its  activities  are  limited  to 
the  standardization  of  rolling  mill  prac- 

tices and  to  the  standardization  and  in- 
spection of  iron  and  steel  products. 

The  association  was  organized  in  1895. 
Its  official  representative  on  the  stand- 

ards committee  has  not  yet  been  desig- 
nated. 

The  Engineering  Division,  which  is 
intimately  connected  with  the  American 

J  Railway  Engineering  Association,  the 
two  organizations  having  the  same  of- 

ficers, covers  broadly  the  civil  engineer- 
ing activities  of  the  railways.  E.  A. 

Frink,  of  the  Seaboard  Air  Line  Rail- 
way, represents  the  American  Railway 

Association  (Engineering  Division) 
upon  the  standards  committee. 

These  two  new  member-bodies  bring 
the  total  number  of  national  organiza- 

tions represented  upon  the  American 
Engineering  Standards  Committee  up 
to  twenty-eight,  and  of  representatives 
to  fifty-two.   •   

Calendars  Received 
The  American  Machinist  acknowl- 

edges with  thanks  the  receipt  of  1922 
calendars  from  the  following  firms: 
Long  &  AUstatter  Co.,  Hamilton, 

Ohio;  Charles  A.  Schieren  Co.,  Inc., 
Dallas,  Texas;  Philadelphia  Gear 
Works,    Philadelphia,    Pa.;    Columbian 
Rope   Co.,   Auburn,   N.   Y.   ♦ 

Automotive  Production 
Lower  in  1921 

It  is  estimated  by  the  National  Auto- 
mobile Chamber  of  Commerce,  that 

automotive  production  in  1921  amounted 
to  1,680,000  cars  and  trucks,  a  decrease 
of  24  per  cent  from  the  previous  year. 
Of  this  total  1,535,000  are  automobiles, 
and  145,000,  trucks.  The  wholesale 
value  of  cars  and  trucks,  factoi-y  price, 
was  $1,222,350,000,  or  45  per  cent  less 
than  1920  production.  The  average 
wholesale  price  of  motor  cars  in  1921 
was  $702,  against  an  average  of  $897 
the  previous  year.  The  average  whole- 

sale price  of  motor  trucks  in  1921  was 
$968,  against  an  average  for  1920  of 
$1,273. 
December  shipments,  partially  esti- 

mated by  the  National  Automobile 
Chamber  of  Commerce  show  increase 
over  the  previous  year  of  5  per  cent,  but 
a  decrease  of  19  per  cent  compared  with 
the  previous  month.  Tabulation  of  fac- 

tory shipments  for  the  last  two  years 
follows : 

Welding  Society  Issues 
Monthly  Bulletin 

The  first  issue  of  the  Proceedings  of 
the  American  Welding  Society  appeared 
last  month.  The  journal  is  made  up  of 
forty-five  pages  of  interesting  reading 
matter  for  welding  engineers  and  others 
engaged  in  welding  processes.  The  pro- 

ceedings of  the  society,  its  committees 
and  sections  in  all  parts  of  the  country 
are  given  in  full.  Technical  papei-s  on 
welding  operations  are  printed,  as  well 
as  news  items  and  personal  notes. 

The  journal  is  published  in  New  York 
City,  at  the  headquarters  of  the  society, 
33  West  39th  Street. 

.   ■  Carloads    ' 
1921              1920 

6.485            25.057 
9.986             25.505 

16.287            29.326 
20.187             17,147 
18.608            21,977 
20.269            22.516 
19,514            23,082 
20,758             23,386 
19,002            20.804 
17.717            17.209 
14.240            13,253 

*I2.I00             11,802 

.   Driveafl 

1921 

3,185 

7,507 
9,939 14,197 

15,193 18,834 
15.533 
13.218 
13.840 

12,926 
10,505 

»7,500 

•ays   

1920 

29,283 
43,719 
55,273 
64,634 

74,286 
60,746 52,342 
34,060 

24,431 
14,127 

9,497 
6,469 

470,867 

.   Boat 

1921 

93 

99 
75 

1,619 
2.381 

3.947 3,726 

3,595 2,959 2,214 

1,402 
134 

1920 

February   
Man-li   , 
April             .         . 
Ma.v                          

"8,356 

Jul.v                            
August   
September   
October. 
November. 
December   

8,702 

7.095 
5,469 

2,519 
659 

89 

Total   

♦December  1921  partly  estimateii. 

195,153 251,064 
144,377 

22,244 32,883 

The  Chillingworth  Engineering  Cor- 
poration has  opened  offices  at  143 

Liberty  St.,  New  York  City.  Frank  H. 
Plum,  Herbert  Pluemer,  G.  E.  Mellin  and 
H.  Von  Shaden,  formerly  of  the  C.  W. 
Hunt  Engineering  Corporation,  have 
associated  themselves  with  the  Chilling- 
worth  organization,  which  will  engage 
in  the  manufacture  of  conveyors  and 
hoisting   machinery. 

The  Philadelphia  office  of  the  Hauck 
Manufacturing  Co.,  manufacturer  of 
iwrtable  oil  burners,  furnaces,  etc.,  has 
been  moved  to  1726  Sansom  St.  Herbert 
Vogelsang  is  in  charge. 

The  Colonial  Metal  Products  Co.  has 
been  organized  at  Syracuse,  N.  Y.,  as 
a  consolidation  of  the  Colonial  Machine 
Co.  and  the  Syracuse  Metal  Products 
Co.  The  new  company  will  manufac- 

ture tools  and  special  machinery  at  its 
plant  on  Edison  St.  The  following  offi- 

cers have  been  elected:  E.  A.  Klein, 
president;  first  vice-president  M.  H. 
McCarthy;  second  vice-president,  W.  F. 
O'Donnell;  treasurer,  J.  F.  Moran; 
secretary,  D.  0.  Macken.  Other  direc- 

tors are  A.  Vandecar,  J.  Barrett  and 
Alexander  Meldrum. 

The  plant  of  the  Syracuse  Twist  Drill 
Co.,  at  Syracuse,  N.  Y.,  was  almost  de- 

stroyed by  fire  on  Feb.  1.  Machinery 
and  stocks  of  tools  were  damaged,  the 
loss  being  estimated  at  about  $20,000. 

The  new  plant  of  the  Kelsey  Motor 
Co.,  at  Newark,  N.  J.,  was  opened  on 
Feb.  6.  A  production  of  five  to  six 
thousand  Kelsey  friction-drive  cars  is 
expected  the  first  year.  E.  B.  Slade  is 
president;  C.  W.  Kelsey,  who  perfected 
the  friction-drive,  is  general  manager. 

At  the  annual  meeting  of  the  Sheet 
Metal  Employers  Association,  Cleve- 

land, Ohio,  the  following  officers  were 
elected:  President,  F.  B.  Hiller;  vice- 
president,  W.  F.  Seiten;  secretary,  J. 
M.  Saunders;  treasurer,  W.  J.  Birming- 

ham. The  board  of  trustees  includes 
George  F.  Thesmacher,  O.  A.  Mannen 
and  William  Barger. 

The  Superior  Roller  Bearing  Co.,  Can- 
ton, Ohio,  has  been  absorbed  by  the 

Vervoort  Ball  Bearing  Co.,  Cleveland, 
Ohio.  The  former  company  was  owned 
by  H.  G.  Tremmel  and  H.  C.  Boester. 
Operations  are  being  carried  on  in  the 
Cleveland  plant,  and  there  is  sufficient 
business  to  keep  the  plant  going  for 
the  next  six  months,  according  to  Mr. 
Tremmel  who  is  secretary  and  general 
manager.  The  company  is  building  a 
new  factory  in  the  east  end  of  Cleve- 

land, which  it  expects  to  occupy  next 
spring. 

The  Wright  &  Querie  Manufacturing 
Co.,  Meriden,  Conn.,  has  recently  been 
organized  and  incorporated  under  the 
laws  of  Connecticut  to  manufacture  and 
sell  machine  and  wood  screws,  hardware, 
etc.  The  capital  is  $10,000.  The  in- 

corporators are  H.  H.  Wright,  909  North 
Colony  St.,  Meriden;  O.  J.  Querie,  Meri- 

den; and  C.  W.  Wright,  New  Bedford, Mass. 

Edmund  S.  Wolfe,  president  of  the 
First  National  Bank,  Bridgeport,  and 
Col.  Elmer  H.  Havens,  president  of  the 
company,  have  been  appointed  receivers 
of  the  Locomobile  Company  of  America, 
Bridgeport,  Conn.,  automobile  manufac- 

turers, by  Judge  Edwin  S.  Thomas  of 
the  United  States  District  Court.  Col. 
Havens  states  that  the  move  is  a  mutual 
step  toward  the  proper  reorganization 
of  the  company  on  a  sound  financial 
basis.  He  also  states  the  company  is 
doing  a  very  good  business. 

The  W.  F.  Concannon  Shear  Co.,  42 
Depot  St.,  Milford,  Conn.,  has  just  been 
organized  and  incorporated  with  $20,- 
000  capital  stock,  to  engage  in  the 
manufacture  of  steel  shears  and  scis- 

sors. W.  F.  Concannon,  Bridgeport,  is 
the  president;  and  Edwin  L.  Oviatt, 
Milford,  is  the  treasurer. 

The  Efficiency  Auto-Engineering  Co., 
Inc.,  Bridgeport,  Conn.,  recently  filed  a 
certificate  of  incorporation  under  the 
laws  of  Connecticut,  to  manufacture 
and  sell  metal  goods  and  machinery. 
The  capital  stock  will  be  $50,000.  The 
incorporators  are:  Jesse  B.  Woodhull, 
526  Water  St.,  Myron  E.  Baker,  Thomas 
Martin  and  Alexander  L.  Delaney,  all 
of  Bridgeport,  Conn. 

W.  H.  Turner  was  re-elected  president 
of  the  Superior  Machine  and  Tool  Co., 
Kokomo,  Ind.,  at  the  annual  meeting  of 
stockholders  held  recently.  Other  offi- 

cers elected  were:  Charles  H.  Hummel, 
vice-president;  A.  B.  Armstrong,  treas- 

urer; E.  S.  Moore,  secretary.  The  board 
of  directors  elected  comprises:  A.  B. 
Armstrong,  E.  S.  Moore,  G.  W.  Charles, 
W.  H.  Turner,  C.  L.  Hummel,  E. 
Simmons  and  S.  Frank. 

The  Borg  &  Berg  Co.,  manufacturers 
of  steel  explosive  shells,  with  a  plant 
at  Davenport,  Iowa,  has  reduced  its 
capital  stock  from  $5,000,000  to  $1,500,- 
000. 

The  Kihm-Bowen  Machine  Co.,  Irv- 
ington,  N.  J.,  has  gone  into  the  hands 
of  a  receiver.  The  attorney  for  the 
company  states  that  a  reorganization 
will  take  place  and  business  will  be  re- 

sumed as  soon  as  conditions  permit. 

The  United  States  Hoffman  Ma- 
chinery Co.  has  been  merged  with  the 

United  States  Hoffman  Machinery  Cor- 
poration, under  the  latter  name.  The 

company's  factory  has  been  moved  f ronr 
Syracuse,  N.  Y.,  to  105  Fourth  Ave., 
New  York  City.  The  combined  cap- 

italization is  stated  to  be  $11,250,000. 
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JtB.  OrUlias.  Anlamatte.  laulkiui.. 
K.    U  Krae  «  Co..    SO   W.    lUnilolph   St  .  DiirnKO.    Ill 

-  AMMricui  MachinliM,"  Svpt«intx.r  12.   l»tl. 

Tbr  drvKv  Is  intelHled  for  mount  ln(  on 
lb*  table  of  a  aeiisltlvr  drllllnis.  maoliinr 
wayloywl  on  parts  made  In  larci*  quanti- 
ll*«.  Us  purpose  is  to  leave  the  Imnils 
ftee  to  manipulate  the  work  that  Is  iM-inK 
put  Into  the  machine,  thr  operator  con- 
Irolllnic  (he  rlampinc.  drillinc  and  dlx- 
chariBiBK  of  the  piece  by  a  pedal.  The 
clajnpinK  of  the  work  and  the  trIppInK  of 
ibe  re*<r  are  done  automatically.  An  aul<.<- 
mattc  lubrication  sysieoi  can  also  be  sup- 
pited. 

BMlalMlac   Oain.   Oil. 
S.    F.    Bowser  *   Co..    Inc..    Kort    Wayne,    Ind. 

"Amerlciui   Machinist."   St^pti'mUvr   2J,    1921. 

The  apparatus  ran  be  adapted 
to  the  reciaimlnK  of  different  sortx 
of  lubricating  oils,  but  It  is  es- 

pecially Intended  for  use  on  oil8 
•tnployed  In  IntemalHTombuRtion 
eBKtnea.  It  is  sahl  to  restore  the 
oil  to  lis  orisinal  condition  ax  to 
viscosity,  flashpoint  and  purity. 
The  reclaimer  is  ordinarily  manu- 

factured in  two  slaaa,  one  having 
a  capacity  of  SO  and  the  othtt 
of  100  gal.  per  24  hour*.  Tlie 
reclaimer  proper  Is  the  lance  tank 
shown    at    the    center.      The    two 
rvctaasular   tanks   at    the    riKht    are    lor    tii<'   lhum    >iu    luid 
oiU   rcapectively.      The  apparatus   at    the    lift    is   a   still   and 
denaar,  whi(5h  takes  care  of  the  funics. 

dirty 

con- 

Lathe.   -I'tlUty." 
Electric   Motor    Manufacturlnic   Co.,   Ludlngton,    Mich. 

"American   Machinist."   September   32,    1931. 

This  outflt  is  for  uxe  where  a  small 
inachtninc  unit  is  required.  It  con- 

sists of  a  lathe,  drill  press,  and  erlntl- 
lac  wheel,  ail  driven  by  one  electric 
motor,  and  intendi-<l  for  bench  use.  The 
IcrlndinK  wheel  is  mounted  dlrecUy  on 
the  motor  shaft,  and  the  spindle  of 
the  lathe  Is  driven  throUKh  covered 
■ears.  The  position  of  the  tail-stock 
is  adjustable,  and  work  12  in.  long 
and  4  In.  In  diameter  can  be  handled. 
The  motor  can  Lfe  fumisheil  either  for 
12-voIt.,  d.c  or  1  Ill-volt,  a.c.  circuils. 
Where  only  a  grinder  is  required,  tho 
motor  with  an  abrasive  wheel  and 
luulrest  can   be  supplied. 

laellavmetsr 

Vouns-Pischer  Co.,    Milwaukee,    Wis. 

"American  Machinist,"  SeptemlM-r  22,   1921. 

This  Instrument  is  intende<l  tn 
take  the  place  of  the  plumb,  level, 
or  protractor  In  mechanical  lalio- 
ratorics  and  nutchlne  shops  whi-n- 
•aciea  *f*  to  lie  detemlned.  and 
•apadallr  where  accuracy  Is  re- 
«ilr«d.  It  connists  of  a  machined 
case  of  cast  metal  copiuinii^i'  ;, 
sear  train  driven  by  :■ Miae.      The    hand    on 
■tal  moves  in  unison  w.;..       
patoa.  while  the  hand  of  the  mln- 
Vta  dial  makes  l(  rev.  while  the  degree  hand  is  mak 
Ftor  the  accurate  Inspection  of  angles  It  Is  clalroed  to  be 
to   the  sine-bar,   as  nu  calculations  are  necessary. 

inn  one 
superior 

Attachment,    (ambinutlon   Die,    Spring    PresDUre. 
E.  W.    Bliss  Co.,   Brooklyn,   N.    Y. 

"American  Machinist."   September  22,   1921 

This  Httnchment  is  for 
uso  on  small  punch  presse.s 
>'i|iiipped  witli  coniliinntlon 
dies,  being  shown  on  the 
riglit  of  the  illustration 
niouiitcd  on  the  No.  20 
pre.i.s.  A  toggle  motion  is 
used  lo  give  a  uniform 
prissure  on  the  blank  dur- 

ing the  entire  draw,  thus 
mlucing  the  total  ruliln-r 
or  spring  comprcsHion.  The 
allaohment  is  regularly 
made  in  four  sizes,  the 

<li'Pth  of  the  draw  obtttln- 
ahle  varying  from  U  lo 
21  in.  The  attachment 
does  not  interfere  with  tlio 
operator,  and  the  dies  can 
\>v    easily    removed. 

Slevator,  Portable,  "Little  Lifter." 
Economy  Kngineerlng  Co.,  2635  W.  Van  Buren  St.,  Chicago,  III.; 

"Amurlcun  Machinist,"   September  22,   1921. 

The  elevator  Is  intended  for  lifting  and  tlerlnji 
iiKiterlals.  and  Is  operated  by  an  electric  motor, 
diTlving  current  from  the  ordinary  SSil-wail 
lighting  socket.  The  speed  of  the  plalform 
varies  from  7  ft.  per  minute  In  the  l.DOO-lb. 
tapacity  machine  to  12  ft.  per  minute  for  llir 
."iiiii-U>.  capacity  machine.  The  hand  crank  ciin 
lie  usi'd  when  desired.  An  uutomalic  adjustable 
stop  fur  the  platform  and  a  hand  brake  (ur  hold- 

ing the  loud  at  any  point  are  provided. 

Torch,  Oxy-.teetylene,  "t'lit-Weld" 
AleXKndcr  -Mliburn   Co..    U2li    \V.    Uaitimore  St.,   Baltimore,  Md. 

"American   Machinist,"   September  22,   1921, 

The  i-lilef  fenture  of  Ihc  tore\\  is 
in  the  design  of  the  lip.  which  Is 
so  constructed  as  to  give  a  trip- 

licate means  of  mixing  the  oxygen 
and  acetylene.  The  torch  is  19 
in.  long  and  provided  with  three 
wehiing  and  three  cutting  lips.  A 
tip  ran  be  furnished  for  cutting 
steel    18    in.    thick.      The    torch    is 
made  cif  brass  and  all  parts  are  accessible.     The  method  of 
ing  the   tip   Is  said   to  prevent   iircikagc.   as  well   as   splitting  and 
crai'king  of  the  tip  and  head.     The  lip  Is  placed  at  an  angle  of  (| deg.   lo   the  torch,    and    is    made   of    \irouiK   having   a    iilgh    cuppo 

content.      The  change    from   welding   lo   cutting   can    be   made  "^ merely  changing  tlie  lip. 

r 
MC 

ojiq 

Drill.  PoHahle.  Kleetrle, 
CincinnutI  Kleclrical  Tool  Co.,  Cincinnuli,  Ohio. 

"American   Machinist,"   September   22,    1921, 

The  drill  hns  a  pistol  grip  and 
is  light,  high-speed,  and  has  a  ca- 

pacity of  f.  In.  Il  is  especially 
iirlapted  for  work  on  automoblli' 
brxlles  nnd  in  car  building,  Tli.' 
drill  is  equipped  with  a  universal 
motor,  for  use  on  direct  and  al- 

ternating current  of  the  same 
voltage.  The  motor  housing,  end 
raps     and     handle     are     made    of 
aluminum.  The  armature  and  gear  studs  are  nioiinled  on 
bearings.  The  switch  Is  of  the  quick  niuke-and-break  lypi'. 
Is  entirely  enclosed  in  the  handle  and  operated  by  a  butlon. 

Uill 

and 

Clip,  paste  on  3  x  5-in.  cards  and  file  as  desired 
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Personals IC Book  Reviews    [ 
Louis  Illmer  of  Lansdowne,  Pa.,  who 

for  some  time  has  been  engaged  in 
private  practice  as  oil  engine  expert 
and  also  in  marketing  his  patented 
impulsion  fuel  pump,  has  been  retained 
by  the  Brown-Ferrier  Co.,  Philadelphia, 
as  consulting  engineer  in  connection 
with  the  further  development  of  fuel 
pump  work. 

E.  E.  Creed,  of  the  general  sales 
department  of  the  Gilbert  &  Barker 
Manufacturing  Co.,  Springfield,  Mass., 
has  recently  been  assigned  to  the  San 
Francisco  office  of  the  company,  to 
have  charge  of  the  Western  field. 

George  W.  Cravens,  formerly  with 
the  General  Electric  Co.,  American  Mo- 

tors Co.  and  the  Elkhart  Motor  Car  Co., 
has  been  elected  president  of  the  Climax 
Engineering  Co.,  Clinton,  Iowa.  Other 
officers  elected  were:  C.  B.  Stebbins, 
vice-president;  R.  D.  Upton,  treasurer; 
J.  M.  Thomsen,  secretary.  G.  W. 
Dulany  Jr.  is  chairman  of  the  board  of 
directors. 

William  F.  Parish  has  established 
himself  in  the  Peoples  Gas  Bldg., 
Chicago,  111.,  as  a  consulting  lubrica- 

tion engineer.  He  will  conduct  a 
petroleum  analytical  and  experimental 
laboratory. 
W.  H.  Sackman  has  resigned  as 

chief  engineer  of  the  Light  Manufac- 
turing and  Foundry  Co.,  Pottstown,  Pa. 

Alfred  C.  Rantsch  has  been  ap- 
pointed sales  manager  of  the  Eastern 

territory  for  the  Soss  Manufacturing 
Co.,  Brooklyn,  N.  Y.,  manufacturers  of 
castings  and  alloys.  Mr.  Rantsch  was 
formerly  connected  with  the  Doehler 
Die  Casting  Co. 

Fred  W.  Ramsey  has  resigned  as 
president  of,  the  Cleveland  Metal  Prod- 

ucts Co.,  Cleveland,  Ohio.  Mr.  Ramsey 
will  devote  his  entire  time  to  civic  and 
philanthropic  activities  in  Cleveland, 
where  he  is  prominently  identified  with 
social  and  community  affairs.  He  will 
become  a  director  of  the  company  and 
will  retain  an  office  at  the  plant.  He 
has  been  succeeded  as  president  by 
L.  S.  Chadwick,  chief  engineer  of  the 
company. 

Charles  Lewis  Taylor,  prominent 
Pittsburgh  steel  operator  and  president 
of  the  Carnegie  Hero  Fund  Commis- 

sion, died  at  his  winter  home  in  Santa 
Barbara,  Cal.,  on  Feb.  3.  He  was  sixty- 
five  years  old. 

George  A.  Ohl,  Sr.,  veteran  ma- 
chinery manufacturer  of  East  Orange, 

N.  J.,  died  at  his  home  in  that  city  on 
Feb.  8.  Mr.  Ohl  was  the  holder  of 
fifty-two  patents  on  his  own  inventions 
of  machinery.  He  was  eighty-five 
years  old. 

Hubert  P.  Richards,  for  many  years 
connected  with  the  Stanley  Rule  and 
Level  Co.,  New  Britain,  Conn.,  in  the 
capacity  of  machine  designer  and  engi- 

neer, and  in  earlier  life  associated  with 
Sterling  Elliot  at  Newton,  Mass.,  died 
at  his  home  in  New  Britain,  Conn.,  on 
Jan.  29.  He  was  sixty-nine  years  old. 
Mr.  Richards  was  a  brother  of  Francis 
Richards,  fhe  well-known  inventor  of 
New  York  City. 

A  Life  of  George  WcstinKlionse.     By  Henry 
«.   Prout,   CJ.   K.,  A.   M.,   LI.  D.     For  a 
committee  of  the  American   Society  of 
Mechanical  Engineers.     375   pp.,   6x9 
in.      Illustrated.     Published  by  Charles 
.Scribner's    Sons.       New     York.       Price .$:.'.50. 

"And   there  were   giants   In   those   days." And    in    our   day   as   well,    and   one   of   the 
greatest    was    George    Westinghouse.      His 
name    is    l^nown    over    the    civilized    world, 
but  to  most  of  us  for  only  one  or  two  of 
the  many  big  things  he  accomplished.  Some 
men  knew  of  him  through  his  work  in  the 
field   of  electricity,   others   for   his   develop- 

ment   of    the    air    brake    and    the    friction 
draft  gear,  still  others  for  his  exploitation 
of  natural  gas,   but  few   have  any   concep- 

tion   of    the    many    and    varied    practically 
successful    Inventions    which    stand    to    his 
credit  and  which  have  contributed  so  much 
to    the    advancement    of    civilization.       H 
seems    almost    inconceivable    that  "any    one 
man   could   take   out   four   hundred   patents 
even   in   forty-eight   years,   and   average   of 
one  patent  every  month  and  a  half  of  his 
working  life.     His  first  patent  was  granted 
when    he    was    nineteen    and    he    was    still 
inventing   when    death   overtook   him.      The 
noteworthy    characteristic    of    these    many 
inventions   was   that   no   one   of   them   was 
evolved    to   sell    or    as    a   speculation,    each 
was   calculated   to   meet   a   practical   situa- 

tion  encountered   In   his  own   work. 
The  book  is  so  arran.ged  that  a  chapter 

is  given  over  to  each  of  the  major  branches 
in  whicn  George  Westinghouse  made  his 
influence  felt,  one  to  the  air  brake,  one  to 
tlie  frictloi-  draft  gear,  one  to  the  rotary 
converter,  etc  The  material  for  each  tech- 

nical chapter  was  prepared  by  some  expert 
who  was  close  to  Westinghouse  and  could 
speak  authoritatively  on  the  subject,  and 
the  whole  was  gathered  together  by  Col. 
Prout  and  digested  and  edited  to  make  a 
hcinogeneous  whole.  These  chapters  are 
interesting  in  the  complete  picture  they 
give  of  the  genius  of  the  man  for  effective 
work  in  widely  different  fields,  but  it  is 
likely  that  the  concluding  chapters  on  the 
"Personality  of  George  Westinghouse"  and 
the  "Meaning  of  George  Westinghouse" will  be  the  most  fascinating  even  to  tlie 
engineering  reader. 

In  these  chapters  the  wonderful  char- 
acter of  a  really  great  man  is  described. 

His  interest  In  his  men  his  tremendous 
driving  power  which  swept  away  all  ob- 

stacles, his  steady  cheerfulness  In  the  face 
of  adversity  and  disappointment  shine 
forth  as  an  inspiration  to  every  one  of  us. 
His  powers  of  concentration,  his  mechani- 

cal genius  and  his  energy  are  given  to  few 
men.  but  his  high  character  is  an  example 
which  can   be   emulated  by  anyone. 

The  thanks  of  the  engineering  profession 
are  due  the  committee  of  the  mechanical 
engineers  under  whose  direction  the  book 
was  prepared,  but  the  greatest  credit 
should  go  to  Col.  Prout  who  brought  to  his 
ta.«k  an  intimate  acquaintance  with  Mr. 
Westinghouse  and  the  artistic  skill  of  his 
many  years  as  editor  of  the  Railway 
Gazette.  The  members  of  the  committee 
were  Charles  A.  Terry,  chairman  ;  Paul  D. 
Cravath,  Alexander  C.  Humphries,  James 
H.  McGraw.  Charles  P.  Scott,  Lewis  B. 
Stillwell  and  Ambrose  Swasey,  with  Henry 
Herman  Westinghouse  always  In  consulta- tion. 

Essentials  of  Indnstrial  Costingr.  By  George 
S.  Armstrong,  consulting  industrial  en- 

gineer, A.S.M.S  and   A.S.C.E     Dark  red 
cloth-board  covers,  6x9  in.,  297  pages, 
80      Illustrations.        Published      by      D. 
Appleton    and    Co.,    New    York,    N.    Y. 
Price    $5. 

The  volume  treats  in  a  very  concise  and 
comprehensive   manner    the    finding    of    the 
cost  of  production.     It  should   serve  as   an 
aid  to  Industrial  administration,  as  the  text 
is  concerned  solely  with  the  principles  and 
methods   by  which    the    cost    of   production 
may   be   derived.      Being   based   on    experi- ences  in   many   and   diverse   industries,   the 
practical    side    is    never    lost    sight    of    nor 
considered   secondary    to    theory.      Most    of 
the  theory  In  the  book  is  presented  on  the 
clinic    or    case    system,    so    as    to    prevent 
speculative    discussion    on    concrete    issues. 
In    developing  the   theory,    suggestions   are 
given  to  apply  to  exigencies  that  may  arise. 
The  book  stays  very  close  to  essential  prin- 

ciples, not  being  concerned   with  Irrelevant 
matters  or  theory  not  related  closely  to  tho 
problem.     It  is  concise  In  style  and  well  or- 
ganized,    with    each    aspect    of    the    subject 
treated    so    as    to    give    a    balanced   whole. 
After  the   theory  of  the  system   has   been 
developed,    a    complete    working    model    of 

a  cost  system  Is  given.  Us  purpose  being 
to  show  the  mechanism  of  costing  and  to 
serve  as  a  guide  in  the  preparation  of  simi- 

lar systems. 
In  order  to  give  an  idea  of  the  scope  of 

the  volume,  the  list  of  chapter  headings  is 
herewith  given :  Economic  Development 
and  Xecessity  of  Costing ;  The  Pur])08c  and 
Function  of  Costing ;  The  Mechanism  of 
Costing ;  Elements  of  Costing  and  Sources 
of  Costing  Data  ;  The  Costing  of  Material : 
The  Costing  of  Labor;  The  (Joiiection  of 
Expense  in  Costing;  The  Costing  of  De- 

preciation, Interest  and  Power;  The  Dis- 
tribution and  Application  of  Expensi-  in 

Costing :  Final  Costing ;  The  Connection  of 
Costing  with  the  General  Books  and  the 
Preparation  of  Monthly  Statements  There- from. 

Heat-Treatment  of  Sprlnss  with  Station- 
ary and  CoiillniKiiiH  Furiincex:  W.  S.  Rock- 
well Co.,  50  Church  St.,  New  York  City.  A 

technical  treatise  on  the  fundamental  prin- 
ciples of  heating  and  handling  springs,  with 

illustrations  of  these  principles  as  applied 
to  the  manufacture  of  a  variety  of  springs. 
It  is  intended  to  show  a  method  of  Improv- 

ing the  quality  and  decreasing  the  co8t 
of  the  product. 

Metal  PoIUIiIng:  The  Norton  Company. 
Worcester,  Mass.  A  thirty-page  booklet 
containing  some  valuable  information  on 
metal  polishing  with  alundum  abrasive.  In- 

teresting comparisons  with  other  methods are   shown. 

ll.vdraulio  Valves  and  Fittings.  The  Hy- 
draulic Press  Manufacturing  Co.,  Mount 

Gilead,  Ohio.  Catalog  No.  43-B,  sixty-live 
pages,  finely  bound  and  engraved,  describ- 

ing a  comiilete  line  of  H-P-M  high  pressure 
valves  and  fittings.  The  pages  are  pro- 

fusely Illustrated,  each  type  being  shown  In 
detail,  together  with  operating  charts  and 
specifications. 

Abrasive  Discs.  Gardner  Machine  Co., 
Beloit,  Wis.  A  sixteen-page  booklet  con- 

taining complete  instructions  on  the  proper 
setting  and  handling  of  abrasive  disks. 
Another  circular  treats  of  the  heavy 
abrasive  disk  made  by  the  same  company. 

Air  CompresHOrs.  Pennsylvania  Pump 
and  Compressor  Co.,  Easton,  Pa.  Bulletin 
No.  102,  describing  a  line  of  single  stage, 
straight  line  air  compressors  and  vacuum 
pumps,  in  both  the  belt  and  steam-driven 
types.  The  special  features  of  Pennsyl- vania machines  are  described. 
Eck  Motors.  Eck  Dynamo  and  Motor 

Co.,  Belleville,  N.  J.  A  series  of  four  bulle- 
tins, Nos.  1300,  1500,  1600  and  1900.  They 

cover  a  comprehensive  line  of  direct  cur- 
rent vertical,  back-geared  and  polyphase 

induction  motors.  Each  type  Is  fully  il- 
lustrated and  described. 

Rockford  Tools.  Rockford  Milling  Ma- 
chine Co.,  Rockford,  111.  A  ten-page  circu- 

lar describing  and  illustrating  a  line  of 
cutters,  arbors,  collets  and  small  tools  (or 
use  with  Rockford  milling  machines. 

Wntcrhouse  Pistons.  Waterhouse  Weld- 
ing Co.,  15  Pelham  St..  Boston.  18,  Mass. 

A  sixty-five  page  booklet  giving  specifica- 
tions and  prices  of  a  line  of  pistons,  piston- 

pins  and  rings  for  pleasure  cars,  trucks, 
motorcycles   and   motors. 

8aw-Sliarpening  Tools.  The  Wardwell 
Manufacturing  Co.,  Cleveland,  Ohio.  A 
twenty  -  page  catalog  illustrating;  and  de- 
.scrlbing  a  comprehensive  line  of  saw  filing 
and  grinding  machines. 

American    Institnte    of    Gleetrlcal    En^- 
neers:  Mid-winter  meeting  Feb.  15.  16  and 
17.  Engineering  Socletie.si  Building.  New 
York  City.  P.  L.  Hutchinson,  secretary. 

American  Institute  of  ̂ fining  and  ̂ fetal- liirRirul  KnifiiicerN:  Annual  meeting  Feb. 
20  to  24,  Engineering  Societies  Building, 
New  York  City.     B.  Staughton,   secretary. 

.American  Society  for  Steel  Treating: 
Sectional  meeting,  New  York  City.  JIar.  3, 
Hotel  McAlpin.  34th  St.  &  Broadway.  W.  H. 
Eiseman,  secretary,  4600  Prosp^cca  Ave., Cleveland.   Ohio. 
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MtmL  Uckt.  -Mana-M***!' 
Ma«na   Metal  Corporalion.  SIT   Hl«h  St..  Newark.  I*.  J. 

"Amciiran    Machinist."    S<>t>l.    Si.    I»SI, 
The  metal  !•  for  mechanical  purposes  where  .vtrenvth  and 

IIChtBeaa  ara  aanntial.  The  base  Is  meullic  mafncslum.  which 
forms  ©»«•  M  per  cent  of  the  alloy.  It  can  be  used  as  oastlnits 
and  forginCik  or  11  can  be  rolled.  The  spfoiflc  univlty  Is  given 
as  1.74$  and  the  welcht  per  cubic  foot  as  I0S.8  lb.  The  tenslU- 
strencth  Is  l>.I»0  lb.  for  caatinrs :  tT.«00  lb  for  rollwl  ;  and 
Jl.JdO  lb  for  forcincs.  The  metal  can  lie  nmi-hlm-d  wiiliout 
lubricaat.  and  laavaa  a  claan  cut  surface  In  threadins  and  similar 
operatlooa. 

Uietns  .Machine,  Nhrrl-Metnl 

Henry  A  Wright  JlHtiufucturlng  Co..    Hartford,   Conn. 

"American  Machinist,"  Sept.  80,  1921. 

This  mHohlne  is  intended  for  plero- 
ing.  lilanl(inK.  formlnit  unil  slampliig; 
sheet-metal.  It  emiiodies  a  (lei)«rture 
from  the  usual  piinch-pri'ss  ooiiatruc- 
llon.  thenii'cliHnlsm  lii'lnic  invorli'd.  The 
heavy  fly-wheel  is  plnoei)  on  the  back 
side  near  the  floor,  and  the  moving 
pans  except  the  tools  themselves  are 
enclosed  within  a  cabinet  base.  The 
crankshaft  passes  transversely  through 
the  base  at  the  Junction  of  the  upper 
and  lower  sections,  so  that  the  crank- 

shaft with  all  attached  working  parts 
may  be  removed.  The  machine  is 
made  in  three  sixes.  10.  25  and  50  ton 
impacity.  The  largest  machine  stands 
64  In.  high  and  occupies  a  Hour  space 
approximately  5  ft.  square.  It  weighs 
E,4U0  pounds. 

Or>a41ac  Maehiae.  Gear.  Cieaerallac.    No.   10 
L.eea-Bradner  Co..  Cleveland.   Ohio. 

"American  Machinist."  Sept.  19,   1921 
Tha  machine  Is  intended  for 

grlndlBC  the  faces  of  Involute 

«yur-c«ar  teeth,  being  capable 
>f  working  on  gearn  having  pres- 

sure «ngle«  of  from  HI  to  24 
deg„  diametral  pitches  from  12 
to  S.  and  pitch  diameters  from 
I  to  IS  In.  The  abrasive  wheel 
used  is  SO  In.  In  diameter,  balng 
supported  on  a  stationary  col- 

umn, and  the  work  traversed 
past  It  on  a  slide  having  a  re- 

ciprocating action.  Besides  the 
linear  motion,  the  work  Is  given 
the  correct  rotary  motion,  so  as 
'o  obuin  the  desired  profile  on the  tooth  face.  In  this  way  the 
tooth  surface  is  generated.  The 
work  can  be  held  Ix-tween  cen- 

^mdl7  ■'"''*°'"*'^  <*"  »  mandrel  having  a  taper  shank  to  Ht 

I'unch    I>rei.ii,    Adjuatalile-lletl 
Ferracute   Machine  Co..    Bridgeton,    N.   J. 

"American  Machinist,"  Sept.  29,  1921 

The  press  Is  for  work  re<iulrlng  a 
long  stroke  and  unusual  height  be- 

tween the  bed  and  ram.  The  bed  has 
II  vertTcal  adjustment,  by  means  of 
which  the  distance  between  the  bed 
Had  the  ram  may  he  varied.  The  con- 

nection between  the  bed  and  frame  is 
made  by  heavy  bolts,  and  the  4-ln. 
idjustlng  screw  supports  the  bed  sol- 

idly. The  ram  has  3  in.  adjustment, 
and  the  bed  9  In.  .\  maximum  dis- 

tance of  311  in.  Is  Riven  between  the 
bed  and  the  ram.  The  stroke  of  the 
ram  Is  8  In.  The  press  exerts  a  pres- sure of  70  tons  and  weighs  13.200 

pounds. 

the 

I 
i 

Latba.  Geared.  Qalek-Chaage 

South    Bend    Lathe   Works.    .South   Bend.    Ind.  ' 
"American  Machinist,"  Sept.  29,  1921 

The  machine  Is  similar  In  gen- 
eral construction  to  the  plain  type 

of  change-gear  lathe  made  previ- 
ously by  tne  concern.  The  fee<l 

Iwz  that  has  been  added  Is  of  the 
type  used  on  the  Plather  lathe. 
Forty-eight  changes  of  fee<lM 
and  threads  are  provided,  thes.- 
Jhangea  applying  atao  to  the  cross- 
feed.  The  lathe  U  made  In  alxea 
of  *.  11.  12.  IS.  i(.  iR,  21  and  '4 
in  .  with  either  straight  or  gap  b«-d 
All  of  the  feeds  are  controlled 
from  the  front  of  the  apron,  and 
are  so  interlocked  that  only  one 
feed  can  be  engaged  at  a  time. 

^-^=^Zo: 

fW 

MlUlag  Marklae.  Vcrtleal-Hpladle.  Non.  S-A  and  S-A 
Jackaon  Machine  Tool  Co..  Jackson,  Mich. 

"American  Machiniat."  Sept.  29,   1921 

The  machine  In  made  for  such 
work  as  on  drop-forging  diea 
where  a  cherrying  oiieration  Is 
PM  reaulred.  the  spindle  has  a 
vertical  movement  manipulated  by 
band  through  a  mechanism  which 
permits  of  both  slow  feed  and 
rapid  traverse.  The  weight  of  the 
■pindia  and  bousing  Is  counter- 
BaUneed.  The  machine  Is  made 
Fitber  with  or  without  power 
t«M»  feed  The  spindle  has 
•PMda  of  SOO.  II.'-,  and  520  r.p.ni. 
pe  tabu  is  IJ  X  40  In.  on  the 
no.  »-A  machine,  and  II  x  48  in. 
on  the  No  f-A  machine,  the  lon- 

gitudinal travel*  being  tt  and  40 
In  .  reepectlvely. 

Lallie.  (ieared-llead,  Uulrk-Change  ----•..  —  
....-—        .... Bradford    Machine    Tool    Co..    8th    and    lOvans    Sts.,    Cincinnati, 

"American  Machinist,"  Sept.  29,  1921 

The  machine  Is  very  similar  In 
general  characteristics  to  one 
formerly  made  bv  the  concern, 
the  principal  difference  being  In 
the  use  of  the  double  back-gears. 
The  lathe  is  made  in  swings  of  26, 
28,  30  and  32  in.  It  Is  Tntendeci 
for  either  single-pullev  or  direct 
motor  drive.  .\  locking  arrange- 

ment permits  of  shifting  the  gears 
only  when  they  are  free  from  the 
driving  action.  Kightecn  speeds 
"re  provided,  varying  from  6.7  to 
28J.5  r.p.m.  The  back-gear  ratios 
are  12.57  to  1,  and  3.55  to  1.  By 
ineans  of  the  two  shifting  levers, 
18  changes  of  feed  are  provided 
without  the  changing  of  any  removable  gears. 

Milling  Machine,  Vertical-Spindle,  No,  lo"   Jackson  Machine  Tool  Co.,  Jackson,  Mich. 
"American  Machinist,"  Sept.   29,   1921 

The  machine  Is  Intended  for 
production  work  on  dic-slnking, 
the  head  carrying  a  heavy  ver- 

tical spindle.  The  No.  10-A  ma- 
chine has  table  and  cross-rail 

feeds  ranging  from  0.001  to  0.015 
In.  per  revolution  of  the  spindle, while  the  So.  10- Pt  machine  has  a 
range  of  feeds  from  A  to  6  In 
.)er  minute,  regardless  of  the  speed 
of  the  spindle.  Inside  of  the  head, 
gears  provide  thirteen  changes  of 
spindle  speed  ranging  from  8}  to 310  r.p.m.  .\  circular  table  36  In. 
In  diameter  may  be  provided  for 
circular  and  continuous  milling. 
The  head  has  a  vertical  inove- 
nient  of  24  In.  The  driving  pulley 
runs  at  300  r.p.m.,  a  10  to  15-hp. 
motor  being  required. 

I 

Clip,  paste  on  S  x  5-in.  cards  and  file  as  desired 
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Flu..  Sumica — The  Florinda  Mill  &  Plan- 
ing Co.,  W.  J.  Fink,  Mgr. — planers,  saws, 

matchers,  etc. 
111..  Chicaito — The  Atchinson.  Topeka  & 

Santa  Fe  R.R.,  80  Dast  Jackson  Blvd.,  M. 
J.  Collins,  Purch.  Agt. — one  10  ft.  gate 
shear  with  20  in.  stroke,  capacity  to  cut 
il  in.  metal,  motor  driven,  230  volts  ;  3  motor 
driven  internal  and  external  tool  post 
grinders. 

III..  Chicago — The  Arctic  Cabinet  Co., 
2237  Archer  Ave.,  E.  Bourdon,  Purch.  Agt. 
— square  shears  48  in.  or  larger,  (used). 

111..  Chicago — The  Chicago  Casket  Co., 
7029  Stony  Island  Ave. — One  20  in.  drill 
press  ;  one  No.  1  stamping  press ;  portable 
Fairbanks  platform   scales. 

111.,  Chicago — The  Glass  Novelty  Co.,  1919 
West  19th  St. — one  self  feeding  rip  saw 
and  two  6  in.  .stickers. 

III.,  Chicago — E.  Hooson,  6247  South  St. 
Louis  Ave. — one  Ijench  lathe,  one  polishing 
lathe  and  one  36  in.  foot  power  square 
shear  and  blower  for  small  furnace. 

111.,  Chicago  —  Johnson  &  Homer,  1347 
Belmont  Ave.,  A.  Horner,  Purch.  Agt. — one 
No.  5  back  geared  press,  4  in.  stroke,  or 
screw  press  12  in.  .stroke. 

111..  Chicago — Leitelt  Bros.,  7731  South 
Chicago  Ave. — one  72  in.  double  crank  press 
suitable    for    20    gauge    sheet    metal. 

111..  Chicago — The  Monarch  Tool  & 
Machine  Co.,  522  South  Clinton  St. — one  10 
K.    \V.   Taylor    spot    welder. 

111..  Chicago — ^A.  D.  White  Mchy.  Co.,  108 
North  Jefferson  St.,  A.  P.  White,  Purch. 
-^gt. — one  No.  5  geared  back  press,  4  in. 
stroke. 

III..  Galesburg — The  Rowe  Mfg.  Co..  Hol- 
ton  and  West  3rd  Sts. — geared  punch  pres.s, 
.")0   to   100    ton   capacity    (used). 

HI.,  St.  Charles — The  Faultless  Iron  Wks. 
— one  power  press,  8  ft.  for  2  breaks  of 
18  gauge  soft  steel,  similar  to  Ohl  geared 
press,  (used)  ;  one  power  .squaring  .shear,  8 
ft.  for  16  gauge  steel;  one  electric  spot 
welder  with  adjustable  lower  arm  and  24 
in.  reach  or  more. 

Mich..  Fcrndale — A.  O.  Le  Grande,  393 
AVoodland  Ave. — sheet  metal  working  ma- 

chinery   (used). 
MlNg.,  Gnlfport  —  The  Mississippi  Cane 

Syrup  Co..  A.  L.  Byrd,  Purch.  Agt. — cold 
storage  plant  .sufficient  in  size  to  freeze 
about  10  ton  of  ice  per  day  and  to  cool  a 
room  about  50  ft.  sq. 

Mo..  North  Kansafl  City  (Kansas  City 
P.  O.)— The  Standard  .Steel  Wks.,  1722 
Tracy  St. — one  air  compressor,  capacity 
four   riveting   hammers    (u.sed). 

Neb..  Imperial — The  Bd.  Educ,  J.  Burke 
Pres. — equipment  for  manual  training  and 
domestic  science  departments  of  high  school. 

X.  jr.,  Trenton — The  Trenton  Rough  Dry 
Laundry,  927  Ea.st  State  St. — machinery  for 
proposed  laundry  on  East  Slate  St. 

N.  v.,  KingNton — Terry  Bros.,  North  St. 
— small  standard  gage  bucket  and  operat- 

ing locomotive  crane. 

N.  ¥..  New  York— Kleinert  &  Sons,  920 
Brook  Ave. — one  punch  press  and  screw machine. 

N.  C  Hamlet — J.  C.  Brittingham — 
machinery    for    knitting    mill. 

N.  C.  Magnolia — R.  D.  Carr — shingle  mill machinery. 

O..  Cincinnati — The  Clifton-Pratt  Co., 
1224  West  Sth  St.,  A.  B.  Clifton,  Purch 
Agt. — four  tumbling  mills  for  foundry.  20 
or  36  in.  with  or  without  exhaust,  (used)  ; 
one  36  in.  or  42  in.  cupola,  5  or  7  ton  per 
hour ;  .one  sand  blast  outfit,  New  Haven 
or   equal, 

O.,  Cincinnati — The  Jones  Machine  Tool 
Co.,  435  East  Pearl  St.,  S.  L.  Jones.  Purch. 
Agt. — one  IJ  in.  and  one  2  in.  bolt  cutter, 
Atlee.  National  or  L.andis  ;  one  double  crank 
geared  press,  40  ton  capacity,  similar  to 
Bliss  No.  2J ;  one  small  quick  change 
lathe,  14  on  16  in. ;  one  No.  12  Barljer  Cole- 

man  gear   hut^ber. 
O.,  Cleveland — A.  C.  Bishop  &  Co.,  426 

Guardian  Bklg. — complete  line  of  machinery 
for  ice  plant  of  the  Mutual  Ice  Co.,  Erie,  Pa. 

O.,  ColumbuB — The  city  Ice  Supply  &  Coal 
Co..  38  Mithoff  St. — ?65,000  worth  of  ma- chinery and  equipment  for  proposed  ice 
plant  on  22nd  St. 

Pa.,  Brackenridge — The  West  Penn  Steel 
Co. — two    keyseating    machines. 

Pa..  Pittsburgh — The  American  Bridge 
Co.,  Frick  BIdg. — one  24  in.  shaper. 

Pa.,  Pittsburgh  —  H.  R.  Eicher,  House 
Bldg. — one  10  ton  locomotive  crane  traction 
or  standard  gage  with  30  ft.  boom  and 
3  yd.  clam  shell  bucket. 

Pa.,  Washington — G.  Kestrick.  988  Bruce 
St.. — lathe,    drill    press   and    shaper. 

Tenn.,  KnoxvlUe — The  Keller  Fdry.,  Wil- 
low St. — one  20  in.  drill  press  and  band 

saw. 
Va..  Boone  Mill — The  Boone  Mill  Mfg. 

Co.,  J.  Garet,  Pres. — will  receive  bids  until 
May  1  for  planing  mill  machinery,  engine 
and  boiler  for  woodworking  plant,  dry  kiln 
equipment  and  barrel  heading  machinery 
(used-rebuilt). 

Va.,  Denbigh — J.  W.  Hoopes  &  Co.,  man- 
ufacturer of  chemicals,  J.  W.  Hoopes.  Pres. 

. — powder  mixing  machine ;  powder  sifter 
machine  ;  tablet  machine  ;  emulsifier  ;  liquid 
and  pa.ste  filling  machine  (new  or  used). 

Va.,  Norfolk — The  Sykes  Bros.  Lumber 
Co.,  45th  St.  and  Colley  Ave.,  W.  W.  Sykes. 
Purch.  Agt. — combination  wood  working 
machine  with  rip  saw  and  jointer  comljined. 
(used). 

Va.,  Badford — F.  L.  Foster — small  lathe, 
grinder,  small  air  compressor  and  miscel- 

laneous garage  equipment  and  small  tools 
(new  or  used). 

W.  Va.,  Harrlsville — The  Bd.  Educ,  S.  O. 
Prunty,  Pre.s. — equipment  for  vocational 
department  of  new  school. 
W.  A'a..  Logan  —  The  Guyan  Machine 

Shops — gear  cutter  for  spur  and  lievel  gear 
up  to  30  in.  in  diameter ;  electric  furnace 
for  melting  brass ;  shear  and  punch  for 
i  in.  plate. 

Wis..  :Mndi»on — The  Harcum  Fuel  Co.,  35 
West  1st  St.,  C.  R.  Burnton,  Pres. — elevat- 

ing and  conveying  machiner.v  for  fuel  stor- 
age plant. 

Wis.,  Manitowoc — The  Republic  Chemi- 
cal Co.,  E.  H.  Koehneke,  Pres. — machinery 

and  equipment  for  new  chemical  plant  also 
laboratory  equipment. 

Ont..  St.  Thomas — The  Council,  A.  Curtis, 
C'hn. — two  vertical  retorts,  coal  and  coke 
handling  equipment,  etc.,  for  civic  gas  plant, 
^illllMillllllllliilltllHIIHIHIIIHIIII   lllllllllllilHUIinHUIIIHHIIIIIMIIttllMltlMMUMfc 

I     Metal  Working  Shops      1 
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Cal..  San  Itornardlna  —  The  Atchinson, 
Topeka  &  Santa  Fe  Ry.,  Kerckoft  Bldg., 
Los  Angeles,  has  awarded  the  contract  for 
the  construction  of  a  1  story,  65  x  510  ft. 
addition  to  its  machine  shop,  here.  Esti- 

mated cost,  $250,000.     Noted  Jan.  26. 
Cal.,  Stockton — H.  S.  Dawson,  630  Cali- 

fornia St.,  is  having  preliminary  plans  pre- 
pared for  the  construction  of  a  1  story 

garage  on  Oak  St.  between  California  and 
American  Sts.  Estimated  cost.  $45,000.  G. 
.\llen,  37  South  Aurora  St.,  Archt. 

Conn.,  Hartford — J.  Relbert,  Mountain 
Rd.,  West  Hartford,  has  awarded  the  con- tract for  the  construction  of  a  1  story, 
52  X  220  ft.  garage  and  repair  shop  on 
Park  St.,  here.  Estimated  cost,  $50,000. 
Noted  Jan.    26. 

Conn.,  Springdale — (Stamford  P.  O.) — 
The  Segal  Lock  Co.  has  awarded  the  con- 

tract for  the  construction  of  a  1  story,  40 
X  85  ft.  factory  for  the  manufacture  of 
locks  and  hardware. 

111.,  Chicago— O.  Van  Gunter,  Archt..  800 
North  Clark  St.,  is  receiving  bids  for  the 
construction  of  a  2  story,  42  x  82  ft.  auto 
repair  shop  on  Clark  and  Howard  Sts.,  for 
R.  Johnstone,  care  of  architect.  Estimated 
co.st,   $20,000. 

III.,  Morris — The  Chicago,  Rock  Island  & 
Pacific  R.R.,  La  Salle  St.  Sta.,  Chicago,  is 
having  plans  prepared  for  the  construction 
of  1  story  car  shops,  here.  Estimated  cost. 
$50,000.     Private  plans. 

111..  Peoria — The  Peoria  Auto  Parts  Co., 
SI  7  South  Adams  St.,  has  awarded  the  con- tract for  the  construction  of  a  2  story,  60 
X  100  ft.  garage  and  repair  shop.  Esti- 

mated  cost,    $120,000.     Noted  Feb.   9. 
Ind.,  Bloomlngton  —  The  Bloomington 

Nash  Motor  Co.  has  awarded  the  contract 
for  the  construction  of  a  2  .story,  85  x  130 
ft.,  service  and  repair  works.  E.stimated 
cost  $80,000. 

Ind.,  Indianapolis — R.  Miller,  c/o  City 
Tru.st  Co.,  Market  and  Delaware  Sts..  is 
having  plans  i)repared  for  the  construciton 
of  a  5  story,  automobile  service  and  repair 
plant  on  Illinois  St.  Estimated  cost  $750.- 
000.  Bass,  Knowlton  &  Co.,  801  Hume- 
Mansur  Bldg.,  Archts. 

Kan..  Colnmbus — The  Baldwin  Garage  Co. 
is  having  plans  prepared  for  the  construc- tion of  a  1  story,  120  x  156  ft.  garage. 
Estimated  cost,   $50,000.     Private  plans. 
Kan.,  Wichita — W.  P.  Innes.  1112 

Lawrence  Ave.,  has  awarded  the  contract 
for  the  construction  of  a  1  story,  85  x  147 
ft.  garage  on  Douglas  and  Indiana  Sts. 
Estimated   cost,   $50,000.      Noted    Jan.    26. 

Mo.,  Jefferson  City — W.  B.  Haarstick  and 
R.  Knox,  Vandalia,  plans  to  build  a  2  story 
auto  chain  factory.  Estimated  cost,  $70,- 
00().     Architect   not  selected. 

Mo..  St.  I^ouIk — D.  P.  McCabe,  6407  Ridge 
Ave.,  is  having  plans  prepared  for  the  con- struction of  a  1  story,  75  x  95  ft.  garage. 
Estimated  cost.  $40,000.  Bonsack  &  Pearce, 
Laclede  Gas  Bldg.,  Archts. 

Neb..  Lincoln — The  Bd.  Educ.  plans  to 
build  a  1  story  high  school  shop.  Esti- 

mated cost.  $125,000.  Fiske  &  Meginnis. 
533   Bankers  Life  Bldg.,   Engrs. 
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REDUCTIONS  avcraginj:  $l(a^*2  per  gross  ton  on  pig 

iron  quoted  in  the  principal  markets.  Soft  steel  bars 

quoted  at  $1.40@)$1.50,  Pittsburgh;  shapes  and  plates  at 

$1.40  for  large  tonnages  and  $1^  per  100  lb.  for  smaller 

lote.  Mill  shipments,  New  York,  of  structural  shapes,  plates 

and  bars  are  quoted  at  |1.78@$1.88  per  100  lb. 

Electrolytic  copper  is  quoted  in  New  York  warehouses  at 

14c.  as  against  141c.;  tin  reduced  to  32c.  from  32ic.  and 

spelter  at  5ic.  as  compared  with  la.st  week's  quotation  of 
51c.  per  lb.  Little  interest  in  copper  is  shown  on  the  part 

of  the  consumer  but  lead  market  shows  considerable  firm- 
ness. Tin  somewhat  weaker.  Babbitt  metal,  best  grade, 

qaoted  at  32c.  as  against  31c.  and  commercial  grade  at  161c. 

as  compared  with  16c.  per  lb.  one  week  ago. 
Linseed  oil,  raw,  quoted  in  New  York  «t  83c.  as  against 

79c.  per  gal.  in  5  bbl  lots. 

IRON  AND  STEEL 

PIC  IRON  —  Per  groM   ton  —  Quotation*   compiled    by   The 
Macihcw  Miy  Co.: 

CINCINNATI 

No.  2  Southern    $20  50 
Northern  Basic        2102 
Southern  Ohio  No.  2    22.52 

NEW  YORK— Tidewater  Delivery 
Southern  No.  2  (Silicon  2.25  lo  2.75)    26. 26 

BIRMINGHAM 

No.  2  Foundry    16.00 

PHILADELPHIA 

Eastern  Pa..  No.  2x,  2.25-2.75  til    2 1 .  76 
Viriinia  No.  2    27. 74 
Basic                        19.84 
Grey  Forge                           21 .  SO 

CHICAGO 

No.  2  Foundr>- local            19.70 
No.  2  Foundry,  Southern,  sil  2.25^2.75    22 .  67 

PITl'SBL'RGH,  including  freight  charge  from  Valley 
No.  2  Foundry    2 1 .  96 

~     ■                       19.'«. 
Basic. 
Beiscrocr. 21  46 

New  York  Oeveland 
3.28 
3.33 

3.38 
3.48 

3.80 

3.85 3.90 
4.00 

00 
10 40 

55 

70 

S  00 

3  10 
3  15 
3  20 
3  30 

3  55 3  60 
3  65 
3.75 

3.75 
3.85 

4  15 
4.30 
4  55 4.75 

Chicago 

3  38 
3.43 

3  48 
3  58 

SHEETS — Quotations  are  in  cents  per  pound  in  various  cities 
fitoai  warehouse;  also  ihc  base  quotations  from  mill: 

Pittsburgh, 
I. arise 

Blue  Annealed      Mill  Lots 
No.  10    2  25 
No.  12    2.30 
No.  14    2.35 
No.  16    2.55 

Black 
Not.  17  and  21.  2  85 
Not.  22  and  24.  2  90 
No*.  25  and  26.  2  95 
No.  28    3  00 

Galvanized 
Not.  10  and  11.  3  (K) 
Not.  12  and  14.  3   10 
Not.  17  and  21.  3  40 
No«.22aDd24.  3.55 
No.  26    3  70 
N*.  28    4  00 

95 

00 
05 

IS 

15 
25 
55 
70 
85 
15 

WROUGHT  PIPE— ilie  foIlowiii«  discounts  are  to  jobbers  for 
carload  luts  un  tlie  Litest  I'ittsliiirKli  basing  card: 

Steel Inches  Black 
1  to3    71 

2    64 
2ito6    68 
7  to  8    65 
9  to  12    64 

BUTT  WELD  Iron 
Galv.  Inches  Black 

S8|  3  to  li       444 
LAP  WELD 

51}  2       39J 
SS  2}  to  4       421 
51  4Jto6       42* 
50|  7  to  12       40i 

BUTT  WELD,  EXTRA  STRONG,  PLAIN  ENDS 
1  to  U    69    S7J      3  to  IJ    44J 
2  to  3    70    58J 

LAP  WELD,  EXTRA  STRONG,  PLAIN  ENDS 
2    62    50J     2    40i 
2Jto4    66    54J     2}  to  4    43} 
4}  to  6    65     53}     4}  to  6    42} 
7  to  8       61  47}  7  to  8       35} 
9  to  12       55  41}  9  to  12       30} 

Malleable  fittings.    Classes  B  and  C,  Banded,  from   New  York 
stock  sell  at  net  list.    Cast  iron,  standard  sizes,  20-5%  olf. 

Galv. 

29} 

25} 

29} 29} 

27} 

30} 

27} 
31} 

30} 

23} 
18} 

WROUGHT  PIPE— Warehouse  discounts  as  follows: 
New  York     Cleveland         Chicago 
Black  Galv.  Black  Galv.  Black    Galv. 

1  to  3  in.  steel  butt  welded.  66%   53%   60}%   47}%   62}%   48}% 
2Jto6in.  steel  lap  welded.  61%   47%    58}%   44}%    59}%   45}% 

Malleable  httinRS.     Classes  B  and  C,  Banded,  from  New  York 
ttock  sell  at  list  less  10%.    Cast  iron,  standard  sizes,  32-5%  off. 

MISCELLANEOUS — Warehouse  prices  in  cents  per  pound  in 
100-1  b.  lots: 

New  York  Cleveland  Chicago 
Open  hearth  spring  steel  (base)  . 

4  .^0 
6.00 4.50 

SprinK  steel  (light)  (base)   600 6.00 
6.00 

Coppered  Bessemer  rods(base).. 
7.00 

8.00 

6.03 

Hoop  steel   
3.38 

2.96 3.13 
Cold  rolled  strip  steel   

6.25 

8.25 
6.50 

Floor  plates                
4.60 

3.45 
4.56 
3.25 

3.40 

Cold  finished  shafting  or  screw. . 3.40 
Cold  finished  flats,  squares   3.95 3.75 

3.90 

Structural  shapes  (base)   
2.63 

2.46 2.63 
Soft  steel  bars  (base)   2.53 2.36 2.53 

Soft  steel  bar  shapes  (base). . . . 
2.53 

2.36 

2.53 Soft  steel  bands  (base)   
3.13 

3.13 
'1  ank  places  (base)   2.63 2.46 

2.63 Bar  iron  (2  OO^i2.IO  at  mill).  . . 
2.f.8 

3.52 2.78 
Drill  rod  (from  list)   

5S@oO% 

ss% so% 

Electric  welding  wire: 
A       8.50. . . 7.1S... .12@13 

V   .Illl2 

i'.^oi   
6.75... .10@11 

METALS 

Current  Prices  in  Cents  Per  Pound 

Copper,  clectrolvtic  (up  to  carlots),  New  York   
Tin,  5-ton  lots.  New  York   
Lead  (up  to  carlots),  St.  Louis,  4.60;  New  York   
Zinc  (up  to  carlots),  St.  Louis,  4.77};    New  York   

Aluminum.  98  to  99%  ingots,  MS  ̂ '^  ̂ °'^ 
 Cleveland tonlots      19.20  20.00 

Antimony  (Chinese),  ton  spot       5.50  6.50 
Copper  sheets,  base     21.25  22.00 
Copper  wire  (carlots)   life  15 . 25  17.00 
Copper  rods  (ton  lots)      19.75  24.00 

Copper  tubinK  (100-lb  lots)     21.25  24.00 
Brass  sheets  (lOO-lb.   lots)      16.75  17. (X) 
Brass  tubing  (100-lb.  lots)      18.50  19  50 
Brass  rods  (1,000-lb.  lots)      14.75  16.00 
Zinc  sheets  (casks),  (8%  dis.  carlots)..    10.50  9.15 
Nickel  (ingot  and  shot),  Bayonne,  N.  J.  41 .00       
Nickel  (electrolytic),  Bavonne,  N.J.  .  44.00     •.... 

Solder  (}  and  i).  (case  lots)      19.00  23.';0         19.25 
Babbitt  mctdi  (best  grade)      32.00  41.00         3(<.00 
Babbitt  metal  (commercial)     16.50  13.50  9.00 

14.00 

32.00 

5.00 

5.12} 

Chicago 

18.00 
6.75 

23.00 16.25 

19.50 

23.00 18.75 

20.50 15.75 
15.75 
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SPECIAL  NICKEL  AND  ALLOYS— Price  in  cents  per  lb. 

Malleabk-  nickel  ingots    45 
Malleable  nickel  .sbeet  bars.  .  ,    47 

Hot  rolled  rods,  Cirades  "A"  and  "C"  (base)    60 
Cold  drawn  rods.  Grades  "A"  and  "C"  (base)    72 
Copper  nickel  ingots    37 
Hot  rolled  copper  nickel  rods  (base)    45 

Manganese  nickel  hot  rolled  (base)  rods  "D" — low  manganese  64 
Manganese  nickel  hot  rolled  (base)  rods  "D" — high  manganese  67 

Base  price  of  monel  metal  in  cents  per  lb.,  f.o.b.  Bayonne,  N.J.: 
Shot     35.00     Hot  rolled  machined  rods  (base)...     53.00 
Blocks     35.00     Hot  rolled  rods  (base)       42.00 

Ingots     38.06     Cold  drawn  rods  (base)       56.00 
Sheet  bars...   40.00     Hot  rolled  sheets  (base)       55.00 

OLD  METALS — Dealers'  purchasing  prices  in  cents  per  pound: 
New  York  Cleveland  Chicago 

Copper,  heavy,  a«d  crucible      11.00         11.00         11.00 
Copper,  heavy,  and  wire      10.  75 
Copper,  light,  and  bottoms        8. 75 
Lead,  heavy       3 .  75 
Lead,  tea       2 .  75 

Brass,  heavy       S .  75 
Brass,  light       4 .  25 
No.  1  yellow  brass  turnings       5 .  50 
Zinc       2.75 

TIN  PLATES — American  Charcoal  Plates— Bright — Cents  per  lb. 

0.50 10.00 
9.00 

8.75 

3.50 3.50 
2.75 3.00 
6.00 6.50 
4.25 5.00 
5.00 5.75 

2.00 2.75 

"AAA"  Charcoal  Melyn  Grade: 
IC,  20x28,    112  sheets       20.00 
IX,  20x28,    112  sheets       22.50 

"A"  Charcoal  Allaways  Grade: 
IC,  20x28,    112  sheets        17.00 
IX,  20x28,    112  sheets       20.00 

Coke  Plates,  Bright 
Prime,  20x28  in.: 

100-lb.,        112  sheets       12.50 
IC,  112  sheets       12.80 

Terne  Plate 

Small  lots,  8-lb.  Coating: 
100-lb.,    14x20         7.00 
IC,  14x20         7.25 

New       Cleve- 
York        land      Chicago 

18.25 
21.00 

18.50 
20.90 

16.00 
18.75 

17.00 
19.60 

12.00 
12.30 

14.50 
14.80 

.S.60 

5.85 

7.25 
7.40 

MISCELLANEOUS 

Cleve- 
New  York  land 

?0.07^fe,g0.1C  «0.12 
.055®. 09 .09 50.00 

55.00 2.50 

3.25 
.80 

Chicago 

?0.13 
.11 

55.00 
65.00 
2.65 

Cotton  waste,  white,  per  lb.  . .  . 
Cotton  waste,  mixed,  perl  b..  .  . 
Wiping  cloths  per  M.,  131x13}.. 
Wiping  cloths  per  M.,  13  5x20|. 
Sal  soda,  100  lbs   
Roll  sulphur,  2-bbl.  lots  per  100 

lb...    2.55  3.25  3.,i0 
I.inseed  oil,  per  gal.,  5  bbl.lots. .  .  .83  .80  .84 
White  lead,  dry  or  in  oil      100  lb.  kegs.       New  York,  12  .  25 

Red  lead,  dry.'      1001b.  kegs.        New  York,  12.  25 Red  lead,  in  oil      100 lb.  kegs.       New  York,  13.75 
Fireclay,  per  75  lb.  bag    .80  1.00 
Coke,  prompt  furnace,  Connellsville. .  .per  net  ton   $2.75@S3.00 
Coke,  prompt  foundry,  Connellsville ..  per  net  ton      3.75@  4.25 

SHOP  SUPPLIES 
Current  Discounts  from  Standard  Lists 

     ..$4.00  otS 
?3.90  aet         

       65-5%         60% 

60-10%    SO-5% 

75-10%        80% 

New        Geve- York         land    Chicago 
Machine  Bolts: 

All  sizes  up  to  1x30  in      60-5%  60-10%  60-10-10% 
Hand  ljx3  in.  up  to  12  in        50%   60-10-10%   60-10% 
With  cold  punched  sq.  nuts        50%          

With  hot  pressed  hex.  nuts  up  to  1x30 

in.  (plus  std.  extra  of  10%)        55% 
Button  head  bolts,  with  hex.  nuts        35% 

Hex.  head  and  hex.  nut  bolts         40% 

Lag  screws,  coach  screws         65% 

Carriage  bolts,  upto  1  in..\30in   50-10% 
Bolt  ends,  with  hot  pressed  nuts       60%                 55% 
Tap  bolts,  hex.  heads        25% 

Semi-finished  nuts  |  .ind  larger        75% 

Case-hardened  nuts         65% 
Washcrs,ca5t  iron,  Jin.,  per  1001b.  (net) 

Washers, cast  iron,  I  in. per  1001b.  (net) 

Washers,  round  plate,  per  100  lb.  Offlist 

Nuts,  hot  pressed,  sq.,  per  1(X)  lb.  0(f  list 

Nuts,  hot  pressed,  hex.,  per  100  lb.  Off  list 

Nuts,  cold  punched,  sq.,  per  1(X)  lb. Off  list 

Nuts, cold  punched, hex., per  ICWlb.Off  lis; 
Square  and  hex.,  head  cap  screws.  .  .  .  75 
Rivets: 

Rivets,  j^ in.  dia.  and  smaller        60-5%  60-10-10% 
Rivets,  rinned        60-5%  60-10-10%  4ic.net 
Button  heads  J-in.,  J-in.,  1x2  in.  to  5 

in.,  per  1001b   (net)      $3.50  ?3.25 
Cone  heads,  ditto   (net)        3.60     3. 35 

IJ   to    Ij-in.   long,    all    diameters, 
£.\TiJ.^perl001b         0.25       

4.50 
?3.50 

53.50 

3.75 
3.50 

^  50 

4.00 
3.50  net 

3.00 
3.50 

4.00 
3.00 

3.50 
4.00 

3.00 3.50 
4.00 

3.00 3.50 4.00 

■10% 

.... 
65-5% 

33.43 
3.53 

I  in.  diameter   E\TRA 
\  in.  diameter     EST RA 

1  in.  long,  and  shorter    EXTRA 
Longer  than  5  in    EXTRA 
Less  than  200  lb    EXTRA 
Countersunk  heads    EXTRA 

Copper  rivets   
Copper  burs   

0.15 
0.50 0.50 

0.25 
0.50 

0.15 0.15 
0.50 
0.50 

0.25 
0.50 

0.35       ?4.03base 
60-5%        50%      50-10% 

40%  50%         

Lard  cutting  oil  (50  gal.  bbl.)  per  gal.       80.65      30.85        30.90 
Machine  oil,  lubricating, (50  gal.  bbl.) 

per  gal           0.4S         0.3S  0.40 
Belting — Present  discounts  from  list  in 

fair  quantities  (j  doz.  rolls) 

Leather: 

Lightgrade           S0%    50-5%   60-10% 

Medium  grade      40-5%  40-10-2i%     50% 

Heavy  grade   ••       35%         40%       40-5% 
Rubber  and  duck: 

Firstgrade       50-10%    50-10%       

Second  grade       60-10%     60-5%  60-5% 
Abrasive  materials — Insheets9xl  1  in. : 

No.  1  grade,  per  ream  of  480  sheets, 
Flint  paper         35.84       33.85 
Emerv  paper   ,         ,§?9       H'29 

Emery  cloth        ,         27.84       32.75 
Flint  cloth, regularweight, width 3} 

in..  No.  1  grade,  per  50  yd.  roll, 
Emerv  discs,  6  in.  dia.,  No.  1  grade, 

per'lOO. Paper   
Cloth   

4.50 

1.32 

3.02 

36.48 

8.80 

29.48 
4.95 

1.49 
3.20 



AMERICAN     MACHINIST Vol.  56,  No.  7 

It-  t-  Mwrli«lnlB» — The  Norton  Mfg. 
0».  haa  awardea  the  <>oairact  (or  tlM>  ixm- 
■traoUoa  of  a  1  atory,  «•  x  175  n.  factory 
tar  Um  naaafactvr*  oT  metal  iiroduota. 

coal,  fl  (.••«. 

S.  r..  Bl«k  rala*     The  Wtlaon  Motor  Co. 

Shma  to  buiM  a  I  atory,   'i   x   IW  tt.  ad- hloa  to  its  c«ras«-     Kstimated  coat.   t75.- 
•••.      Architect    not    selected. 

O..  riartitaali — The  FMeral  Oaraice  Co. 
naa  awarded  the  eontraot  for  the  >t>nstruc- 
tJoB  of  a  i  story,  CO  x  tS9  n.  unraae  at 

-117  Sj-camore  St.    Katlmated  com.  f  145.000. 
o..  rim -The  Winters  Qarase  Co.. 

lit!  West  JlTth  St..  U  reoelvtnK  bid*  for 
th«  coBstnictlon  of  a  I  story.  41  x  too  ft. 
nrace  on  West  1 1 7th  St.  near  the  Clifton 
BfclK.  BRimaUd  coat.  140.000.  Prlvute 
plana. 

ra.  Battel — The  Butler  Bulck  Co..  Main 
St..  is  ha  vine  pUns  prepared  for  the  con- 

struction of  a  X  story.  Si  x  II"  ft.  siiIoh 

•ad  aervioo  atathin.  Bstimttted  co.st,  )i.'iO.- •••.  Huntlns  Davis  Co..  fenlury  Itlilg.. 
Pittsburch.  Arcfats. 

ra..  Cartsadale — J.  H.  Paul  has  awarded 
the  ooatract  for  the  construction  of  a  1 

Morr^tt  X  ISO  ft.  carace.     Estimated  cost. 

Pa..  Pltt»harBli  The  Manin  tlnrdxoRi; 
Co..  OSS  South  Ave.,  nuinufiii-iurer  of  mill 
and  mine  supplies,  is  havInK  iihiiiM  pre- 

pared for  improvlnj:  present  liulhlinKs  ami 
eOBstructlnc  top  additions  to  various  sec- 

tions of  plant.  A.  M.  Trimble.  FergUKon 
Btdg..  Arch  I. 

Pa..  BamaiU  HUI — J.  Bresltn  has  awarded 
the  contract  for  the  oonslruclion  of  a  2 
atory.  &0  x  176  ft.  Karate.  Estimated 
coat.  IT&.OOO. 

B.  I..  Pr«vtdeae«  Jenks  St  Rallou.  E^nRTs.. 
10  \VeyliOia«'t  St..  will  reoeivr  liiils  almllt 
March  I.  for  the  <-oii»truction  of  a  service 
stalton  for  the  Narr.-iKiinsett  Kli-ctrir  I.iRhl- 
Inc  Co..  Turk.'.  H.-!i<l  Hlilu..  InoludlnK  a  4 
atory,  4!  x  i:>4  ft.  otnc'  liulldInK  with  42 
X  70  ft.  wlna.  S  story.  101  x  SSS  ft.  IlKhl 
atorace  bulldlnr  and  a  1  story.  120  x  223 
ft.  heavy  storage  bulldinK.  a  I  and  2  story. 
IIS  X  171  ft.  irnraKe.  a  1  and  2  story,  45  x 
SC  ft.  power  plant,  a  I  story.  3S  x  9S  ft. 
oil  house  with  17  x  22  ft.  ell.  2  story.  10  x 
17  ft.  (ate  bouse,  two  10  ton  traveling 
cranes  and  three  I   ton  cranes,  etc. 

■  B.  I,  PraTidvaee — The  Textile  Klnlshlnc 
Uchy.  Co..  171  Westminister  Ave.,  has 
awarded  the  contract  for  the  construct  Ion 
of  a  I  story,  ZOO  x  250  ft.  machine  sliop 
and  a  2  story,  4.S  x  99  ft.  office.  Etetlmate>l 
coat.   t2  25,000.     Noted  Dec.   15. 

I  General  Manufacturing 

CaL.  La*  Aaveles — The  Aniceles  Furniture 
Co.  tSl  East  Peco  St.,  has  awarded  the 
contract  for  the  construction  of  a  2  story. 
Itl  X  118  ft.  factory  on  Pi<-o  St.  near 
Stanford  St.     Estimated  cost,  }60,000, 

C'al..  8aa  Wleso^The  Bureau  of  Yard.n 
and  iKx-ks.  .NHVy  I>ept..  Wash..  D.  C,  will 
•oon  award  the  contract  for  the  construc- 

tion of  a  refrlKeratlns  and  cold  storaBi- 
plant  here, 

Caauk.  Boardmaa — The  New  I?nelani1 
UiiM  Co„  22*  Main  St.,  Danbury,  will  buiM 
a  Ibne  plant  here,  to  replace  the  one  which 
waa  recently  destroyed  by  fire.  Estimateil 
coat.  flOO,u6o.     .Voted  Jan.  12. 

Caaa.,  New  Haven — The  Seamless  Rubber 
Co..  Inc..  Hallock  St.,  has  awarded  the  con 
tract  for  the  construction  of  «  1  story,  14" 
X  I*"  ft.  addition  to  its  rublH'r  plant.     Esti- 

mated cost,  1100,000,     Noted  Jan.  12. 

Caaa..  Haolii  Kerwalk — Harris  ft  Oans,  in 
Water  St.,  are  havini;  plans  prepared  for 
the  construction  of  a  2  story,  30  x  70  ft. 
wood  plant  on  W«ter  St.  A.  S,  Melny. 
29(S   Main  8t„  Stratford,  Archt. 
(•■a„  Naalh  Xorwalk— H.  Jacobs  A 

Sons,  Day  St..  are  recelvInK  bids  for  the 
ooostnictlon  of  a  2  story,  60  x  120  ft,  addl- 
tioa  to  their  shoe  factory.  Kstimated  cost. 
fM.OM,  A.  S.  Mekiy,  296S  Main  SL.  Strut - 
ford.  Arebt. 

Del..  Lewea — The  Lewes  Fertiliser  Ca  has 
awarded  the  c»jntract  for  the  cmstructlon 
of     a      fertiliser     pUnt,       Estimated      cost, 

Pla„  Haailea— The  Florlnda  Mill  *  Plan- 
ln«  *■'>.  him  lufd  plans  prepared  for  the 
construction  of  a  ni-w  factory  to  replace 
the  one  which  was  recently  destroyed  by 
fire.     W.  J.  Fink,  Mifr. 

m.  B— rdstawa — The  Oorman  Ice  *  Coal 

'-'o.  plana  to  iMilId  a  1  story,  30  x  42  ft.  ad- 
dllion  to  Its  k»  plant.  Estimated  cost, 
f2i.aM.    Architect  not  aelected. 

HL.  rhlrngo^The  OettlnR  Ice  &  Coal  Co., 
17J5  We.«t  loth  St.,  has  nwurded  the  con- 

tract for  the  construction  of  a  1  and  3 
story,  SS  s  156  ft.  Ice  factory  «t  1717-29 
West  li'th  St.     Kstimated  cost.  $S.'>.00«. 
1U„  SlorrUoB — The  Illinois  Refrigerator 

Co.  i<lans  to  build  a  I  story  addition  to  Its 
refrigerator  and  furniture  factory.  Ksti- 

mated cost.  J40.ono,     Private  plans. 
lU,.  Rorktord— The  Old  Colony  Chair  Co., 

1IU9  Seminary  St..  has  aw-imled  the  con- 
tract for  the  construction  of  a  3  story, 

65  X  68  ft.  addition  to  Its  factory.  Esti- 
mated cost,   13.1.000.     u   Carlson,  ̂ ecy. 

I 
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Growing 
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concerns  in  the  market 
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Machine  Tools 

and  Machinery 

In  November  the  num- 
ber of  these  items  had 

risen  to  189  for  the 

month. 

In  January,  1922,  we 

published  248  machin- 

ery items,  with  an  ad- 
ditional 202  items  on  the 

construction  of  new 

manufactories. 

American  Machinist 

offers  the  best  machinery 
market  in  America. 

Are  you  using  it  to 
full  advantage? 

Ind,  K»,  Mnyne — The  CralK  Biscuit  Co., 
Il.'>  MoiitKomcry  St.,  plans  to  build  a  4 
story  baking  plant.  Kstimated  c<jst,  tlSO,- 
000,  McCormIck  Co.,  41  Park  How,  New 
York,  Archts. 

lad.,  Miehlsan  f'lty  —  The  Haskell  & 
Barker  Car  Co.  plans  to  bluld  a  2  story  paint 

shop.  Kstlnmleil  i-ost,  ll.'iO.Oofl  ||.  Sjjiaw, 39  South  Hiate  Ht.,  ciileHgo,  ArchI, 
lad,.  Hooth  Bead  —  The  South  Bend 

Brewing  Co.,  1702  Lincoln  Way,  Is  buildlni; 
I  story,  SO  X  90  ft.,  Ice  manufacturing 
l>lanl.  Estimated  cost  includinit  eiiuinment 
t«".nno. 

Minn..  SI.  Paul-- The  Pally  .\e\vs  Publlsh- 
lltg  Co.,  94  Kasi  4th  St..  will  receive  bids 
about  March  I  for  thf  construction  of  a 

•j'*°'"y.  ''•''  ̂   '^'^  '••  newspaper  Dl«ni  ami offlce  bulldins  on  4th  St.  between  Cedar  an.l 

Minnesota  Sts.  Esiimnted  cost,  $2L'.'>,ooii 
Tolls.  Kinff  &  Day.  1410  Pioneer  HidK  . Kngrs. 

Mo.,  Jefferson  flty — The  Standard  Cnit.- 
&  Filler  Co,  is  having  plan.s  prepared  lor 
the  construction  of  u  2  story.  100  X  2L'0  fl 
crate  and  straw  board  factory,  Eatimat.ii 
cost,  »200.000,  W.  P.  Wlnkieman  Treas. 
Private   phtns. 

Mo„  Leeds — The  Wilson  SlaughterlUK 
Hevice  Co,,  511  Amer.  Bank  Bids..  Kan.sa> 
City,  Is  havinii:  plans  prepared  for  the  con- 

struction of  a  2  story,  30  x  140  ft.  serum 
plant  Kstiinuted  coat,  $50,000.  Privnte  i 
plans.  t 

N.  J„  Trenton- — The  Trenton  Rough  Drv  ' Laundry,  927  Kast  State  St..  is  havinj; 
plans  prepared  for  the  oon.-ilruotion  of  a 
:;  story,  30  x  7.')  ft,  laundry  on  Kast  Stat. 
St,  Kstimated  cost,  $10,000,  J,  O,  Hunt, 
East   Hanover   St.,   Archt, 

X,  4„  I'nion  Hill  (Weehawken  P,  O,)— The  Pioneer  Braid  Mfg.  Co.,  c/o  A,  Add 

man,  429  «th  .\ye..  N'ew  York,  Is  receiving 
l)ld8  for  the  construction  of  u  2  atory,  !iu 
.\  102  ft.  factory  on  Park  Ave,  and  Hiooni 
St.,  here.  Q.  Willareclt,  411  West  2»rd  St.. .New   York,  Archt, 

N.  Y.,  New  York — The  Fleischmiinn  Co,, 
701  Washington  St.,  will  soon  award  the 
lontract  for  the  construction  of  a  3  storv 
yeast  laboratory  on  Moft  .\ve.  Kstimated 
cost,  1200.000.  A.  B.  Heaton.  Maryland 
BldB..   Wash..   I).  C.,   Archt,  and   Bngr. 

O.,  Cleveland — .1,  Roslcka,  3726  East  7l8t 
St.,  has  had  plans  prepared  for  the  con- 

struction of  a  1  story.  38  x  40  ft.  palm 
shop  at  3723  Kast  71st  St.  Kstimated  co.st. 
$40,000.  H.  T.  Jeffrey,  437  The  Arcade, Archt. 

0„  Cleveland — The  Wnrd  Bakini;  Co.,  c/o 
J.  B.  Arthur.  East  143rd  St.  and  .Southern 

Blvd.,  .N'ew  York,  has  had  plans  pnpared 
for  the  construction  of  a  4  storv  baking 
plant  on  Ka.st  45th  PI.  and  Perkins  Ave., 
here.  Kstimated  cost,  $300,000,  C,  li. 
Comstock,  110  West  40th  St„  New  York. 
Archt. 

O..  rolnmbnii — The  City  Ice  Supply  & 
Coal  Co.,  38  Mithoir  St.,  is  having  p^ans 
preimred  for  the  construction  of  an  ico 
plant  on  22nd  St.  Kstimated  cost,  $3."). 000. Private  plans. 

Pa,,  Phlla. — A,  Elchhorn  &  Sons,  Pule- 
throp  and  Turner  Sts„  have  awarded  the 
contract  for  the  con.st ruction  of  a  3  story, 
80  X  82  ft.  addition  to  their  box  factory 
on  Hancock  and  Tuner  Sts.  Estimated 
cost,  $14,000. 

B.  I.,  Woonsocket  —  The  T.,nfayette 
Worsted  Co.,  Hamlet  A\c,  will  build  a  3 
siory.   70  x   200  ft.  addition   to  its  mill. 

Tenn.,  Johnson  City — The  Southern  Re- 
frigeration Co..  l.'ntka  Bank  Bldg.,  is  hav- 

ing preliminary  plnns  i)repared  for  the  con- 
struction of  a  3  story,  100  x  100  ft.  Ice 

manufacturing  and  cold  storage  plant.  Ksti- 
mated cost  including  machinery  $200,000. 

Va.,  Danville  —  Register  Publishing  Co., 
115  South  I'nion  St..  Is  recilvinu;  hids  for 
the  construction  of  a  50  x  100  ft.  printing 
plant  and  o/Iiie  building  on  Union  and 
Patton  Sts,  Kstimnted  cost,  $55,000,  Pri- 

vate plans. 

Va.,  Klmballton — R.  K.  Meade  &  Co., 
Archts,  anil  Kngrs..  1 1  Kast  Fayette  St„ 
Baltimore,  Md.,  is  receiving  bids  for  the 
construction  of  a  2  storv  llitie  plant,  here, 
along  tracks  of  the  .\orfolk  &  Western 
H,R„  for  the  Klmballton  Lime  Co,  Ksti- 

mated cost.  $85,000,  W.  T,  Doosing,  Shuws- 

yille,    I'res. W.  Va,.  BiDefleld— The  Bluefleia  Ice  & 
Cold  Storage  Co,  has  awarded  the  contract 
for  the  construction  of  an  ice  plant  on 
Bluefleia  Ave,  and  Poplar  St.  Estimated 

cost,   $60,000. 
Wl»„  Clinton  Junction — The  Bowman 

Dairy  Co,,  140  West  Ontario  St„  Chicago, 
Is  ;,aving  plans  prepared  for  the  construc- 
tlo?  of  a  1  story,  .■.7  x  200  ft,  bottling 
plant,  Kstimated  cost,  $60,000.  A  Peck. 
Mgr..  F.  B.  Gray,  844  1st  Nntl,  Bank  Bldg,, 
Aurora,  111,,   Archt. 

Wis..  Nlieboysnn  —  The  Amer,  Hide  & 
Leather  Co.,  1102  Wisconsin  Ave,,  Is  hav- 

ing jirellminary  plans  prepared  for  the  con- 
struction of  a  steam,  ash  chute  and  con- 

x'.yor  H.vstem.  Kstimnted  cost,  $2.'i,00fl. Address  K,  A.  .luul,  805  .Vortli  8th  St.,  Engr, 

Ont„  St.  Tlinmim — The  Council  Is  hnving 
plans  i>repare(l  for  Improvements  lo  111" 
livic  gas  pl.'ini,  Including  erection  of  new 
retort  house,  ICstlraated  cost,  $17.^,000.  A. 
Curtis,  Chn.     W.  N.  Miller,  Citv  Hall,  Engr, 
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Number  8 

Cylinder  Methods  in  the  Reo  Plant 
Unusual  Valve  Combination  Requires  Special  Tools  —  Combustion  Chamber  Counterbored 

to  Secure  Uniform  Compression  Space— Milling  Machine  with  Chip  Exhauster 
By  FRED  H.  COLVIN 

Editor,   American   Machinist 

THERE  is  much  of  interest  in  the  plant  of  the  Reo 

Motor  Car  Co.,  Lansing,  Mich.  It  must  be  re- 
membered that  this  is  an  old  company  which  has 

had  a  steady  growth;  it  has  never  been  spectacular, 
either  in  car  design  or  in  phenomenal  increase  of  plant, 
but  there  are  few  shops  where  one  feels  the  same  atmos- 

The  locking  pin  is  operated  by  the  handle  A,  through  the 
rod  B,  while  the  handle  C  clamps  the  fixture  in  any 
desired  position  for  inspection  or  other  purposes.  One 
of  the  holes  in  the  arm  is  being  drilled  and  the  two 
large  water  pipe  holes  near  the  top  of  the  cylinder  are 
also  drilled  at  this  setting.    Numerous  other  holes  are 

Flo.   1.      .MlLl.lNLi  TUP  AXL)  BOTTOM  OF  CYLINDERS.      FIG.   2.     MILLING  ENDS  OF  SUPPORTING  ARMS 

phere  of  harmony  and  co-operation,  where  a  real  interest 
in  the  work  is  everywhere  so  apparent. 

The  Reo  .six-cylinder  motor  has  a  valve  combination 
which  is  unusual.  The  intake  valve  is  in  a  removable 

head  and  the  exhaust  valve  is  in  the  L-head  o-f  the  cylin- 
der casting.  This  arrangement  will  be  noted  in  connec- 
tion with  the  work  to  be  described.  After  the  usual 

chipping,  snagging  and  cleaning,  the  core  holes  are 
drilled,  tapped  and  plugged.  Then  the  cylinder  blocb 
goes  to  the  Ingersoll  milling  machine,  shown  in  Fig.  1, 
where  the  two  smaller  cutters  at  the  left  mill  the  bottom 
face  and  the  larger  cutter  at  the  right,  mills  the  upper 
face  to  receive  the  removable  head.  The  block  is  easily 

clamped  by  the  bars  A,  being  carefully  lined  up  and  sup- 
ported by  simple  fixtures. 

Working  from  the  bottom  face,  the  arms  which  sup- 
port the  motor  in  the  chassis  are  then  milled  on  the 

double  head  machine  in  Fig.  2.  Great  care  is  taken  to 
have  these  arms  milled  in  their  proper  relation  to  the 
cylinder  block  and  this  operation  receives  most  careful 
attention. 

The  block  then  goes  to  the  trunnion  drilling-fixture, 
shown  in  Fig.  3,  which  has  several  interesting  features. 

also  drilled,  including  those  for  the  magneto  and  water 
pump.  When  rolled  over  in  the  opposite  position  the 
block  can  be  easily  removed  by  releasing  the  swinging 
clamp  D.  ■    ,  ,      , 

A  simple  but.  substantial  milling  head  for  stradcHe 
milling  the  four  main  bearings  is  showm  in  Fig.  4.  The 
cutters  are  spaced  by  fixed  collars  but  provision  is  made 
for  end  adjustment  of  the  pairs  of  cutters  should  this 
be  necessary.  This  view  shows  the  arms  milled  for 
supporting  the  motor  and  the  holes  drilled  for  bolting 
in  place. 

Boring,  Reaming  and  Grinding  Cylinders 

The  cylinder  barrels  are  next  bored  (Fig.  5)  in  two 
operations,  roughing  and  finishing,  and  numerous  drill- 

ings take  place,  including  the  holes  for  the  main  bear- 
ing studs.  After  assembling  the  main  bearing  caps  the 

block  is  ready  for  the  boring  of  the  main  bearings  and 
the  camshaft  holes,  as  in  Fig.  6.  The  boring  bars  are 
well  supported  in  long  bushings  and  the  work  is  easily 
handled.  The  bearings  are  then  line-reamed  with  both 
roughing  and  finishing  reamers  and  the  caps  removed. 
Oil  grooves  are  cut,  tappet  and  push  rod  guide-holes 
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l-l'i    3,     ROI.l,.OVKH  KIXTIKE  FOR  DRILL  ARMS.     FIG.  4.    STRADDLE  MILLING  BEARINGS 

are  bored  and  reamed,  after  which  the  cylinder  bore  is  cylinder  blocks  come  in  a  steady  stream  and  the  oper- 
carefully  reamed  with  a  single  tool  in  a  special  machine  ator  does  not  have  to  lift  or  carry  them, 
as  shown  in  Fig.  7.  A  special  fixture  for  water  testing  is  shown  in  Fig.  8. 

It  will  be  noted  that  the  lower  flange  of  the  cylinder  Here  the  top  plate  is  held  by  ten  swinging  bolts  and 

FIU.  j.    liUKI.N(J  TllK  CYLINUKUS.    FIG.  6.    HOKLVG  CRANKS  M.\  FT   A.VD  CA.MSHAFT   RKARINGS 

block  rests  on  sliding  ways  so  that  the  whole  block  can  the  two  sides  of  the  fixture  are  tied  together  by  the 
be  readily  moved  from  one  bore  to  the  next.  These  bars  and  pins  A  and  B.  The  handwheels  and  thumb- 
sliding  ways  extend  to  the  next  machine  so  that  the      screws  hold  covers  over  the  openings  while  the  water  is 

FLNAL  REAMING  UKFOHK  UKI.SDING.     FIG.  8.    THE  WATKH   TESTING    FIXTURE 
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FIG.    in.      MII.I^lXC    THE   TYLIXOKK   HEADS.      FIC.    11.      COUNTERBOKIXC   THE  COAlIiUSTION  CHAMBER 

admitted  by  hose  C.  Oil  pipe  holes  and  pockets  ai-e 
carefully  cleaned  out,  main  bearings  put  in  place  and 
finish  line-reamed,  valve  seats  are  reamed  and  ground, 
camshaft  bearings  are  hand  reamed  and  the  cylinders 
are  ready  for  assembly. 

A  convenient  assembling  stand  is  used,  as  shown  in 
Fig.  9.  It  is  not  unusual  except  that  the  rings  have 
fittings  which  match  the  arms  in  the  cylinder  block  and 
represent  the  frame  in  the  final  assembly.  The  rotating 
rings  can  be  clamped  in  any  desired  position  by  the 
handle  A.  The  large  casters  make  it  easy  to  roll  the 
motor  to  the  next  point  in  the  assembly  line. 

The  Cylinder  Head 

The  cylinder  head,  which  carries  the  intake  valve,  is 
somewhat  different  from  a  head  which  simply  covers 
the  top  of  the  cylinders,  and  requires  different  handling. 
The  first  machining  operation  is  to  grind  the  top  after 
which  the  bottom  and  both  sides  are  milled,  as  in  Fig.  10, 
on  a  small  special  Inger.soll  machine  provided  with  an 
exhaust  system  for  keeping  the  work  clear  of  chips. 

After  numerous  drilling  operations,  hollow-milling  for 
valve  spring  clearance  and  finish-milling  the  bottom  to 
insure  a  tight  joint,  the  combustion  chamber  is  counter- 
bored  to   secure  uniform  compression   space.     This   is 

PIG.   9.     THE  A.SSEMBLING  STAND 

shown  in  Fig.  11.  The  guide  plate  A  and  the  cylinder 
head  are  indexed  by  the  lever  B  in  each  of  the  six 
positions.  The  plate  is  easily  handled  by  the  attach- 

ments at  the  ends. 
Water  testing  the  head  and  finishing  the  valve  seats 

is  then  done  and  finally  the  head  goes  to  the  assembly 
department. 

Painting  Machine  Tools  White 
By  Ellsworth  Sheldon 

In  one  of  our  old-time  stage  "dramas"  the  funny  boy- 
advises  the  farmer  that  "if  you  want  your  house  yaller, 
put  on  yaller  paint."  D.  A.  Nevin,  on  page  166  of 
American  Machinist,  evidently  believes  that  I  am  put- 

ting forward  the  same  axiom  with  respect  to  white 
machine  tools. 

A  machine  tool  painted  with  ordinary  white  paint 

will  soon  become  "yaller"  without  further  attention, 
especially  if  much  oil  is  used  around  it.  In  my  previous 
letter  I  stated  that  the  machines  in  question  were  coated 
with  a  hard  surfaced  enamel  paint  that  is  impervious 
to  oil.  Several  of  the  machines  in  the  shop  mentioned 
were  thus  treated  more  than  a  year  ago  and  are  still 
white. 

It  takes  no  more  time  to  keep  a  white  machine  clean 
than  it  does  a  black  one;  but  the  black  machine  may  be 
far  from  clean  without  the  fact  being  evident  to  casual 
inspection. 

Wage  Scale  in  Southern  Shops 
A  schedule  of  the  average  wages  paid  by  the  foundries 

and  machine  shops  of  the  South  has  recently  been  com- 
piled by  the  Southern  Metal  Trades  Association.  The 

schedule  is  based  on  an  investigation  of  the  wage  scales 
in  use  in  more  than  seventy  of  the  leading  foundries 
and  shops  of  the  Southern  territory. 

The  average  minimum  and  maximum  wages  per  hour 
of  the  various  trades  is  as  follows :  Coremakers,  0.495 

to  0.586;  moulders,  0.507  to  0.654;  moulder's  helpers,. 
0.232  to  0.286;  machinists,  0.527  to  0.677;  apprentices, 
0.259  to  0.35;  patternmakers,  0.624  to  0.71;  blacksmiths. 
0.654  to  0.698;  boilermakers,  0.586  to  0.689;  colored 
labor,  0.207  to  0.263;  electricians,  0.558  to  0.611; 
welders,  0.614  to  0.632;  pipe  fitters,  0.511  to  0.589;  sheet- 
metal  workers,  0.515  to  0.653;  carpenters,  0.471  to 
0.573 ;  cupola  tenders,  0.342  to  0.345 ;  millwrights,  0.567 
to  0.644. 
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Mounting  Ball  Bearings 
Undue  Pressure  in  Mounting  Deforms  the  Bearings  and  Renders  Them  Noisy  in  Operation 

— Maximum,  Minimum  and  Average  Safe  Allowances  for  Fits 

By  T.  C.  DELAVAL-CROW 

THE  ball  bearing  trade  has  adopted  tolerances  on 
the  bore,  outside  diameter  and  assembled  width 
of  bearings  as  standardized  by  the  Society  of 

Automotive  Engineers;  but  considerable  difference  in 
opinion  seems  to  exist  among  the  users  of  ball  bearings 
as  to  the  fits  allowable  on  shafts  and  in  housings,  the 
tolerances  varying  with  the  different  users  from  a  press 

fit  to  a  light  push  fit.  even  though  the  bearing  installa- 
tion is  of  the  same  nature.  In  view  of  the  fact  that  a 

bearing  can  have  imposed  on  it  an  initial  load  caused 
by  the  expansion  of  the  cone  race  or  deformation  of  the 

cup  race  due  to  excessive  press  fits  in  or  on  their  respec- 
tive carriers,  also  that  in  the  complaints  by  automobile 

transmission  makers  as  to  noi.se,  it  has  been  proved  in 
nearly  all  cases  that  this  noise  can  be  traced  to  the  use 
of  excessive  press  fits  for  mounting  cup  or  cone  and  that 
this  noise  can  be  reduced  by  reduction  of  the  fits  used 
or  the  use  of  a  looser  bearing  which  will  allow  for  the 
expansion  caused  by  the  excessive  press  fits.  Noise  is 

vibration  and  it  is  readily  seen  that  the  higher  the  ten- 
sion of  the  parts,  the  higher  the  vibration,  which  will 

cause  a  higher  pitch  or  shriller  tone  to  the  noise  pro- 
duced. This  is  the  effect  which  is  produced  in  a  ball 

bearing  when  the  parts  are  assembled  under  tension. 
No  maker  of  machine  parts  would  think  of  pressing  a 
bushing  into  a  hole  or  on  a  shaft  without  either  making 
the  running  clearance  large  enough  to  take  care  of 
the  contraction  or  expansion,  or  perhaps  use  the  better 
practice  of  reaming  out  or  machining  the  bushing  after 
assembly.  But  the  same  user  will  probably  press  a  ball 

bearing  onto  the  shaft  or  in  the  housing  with  a  rela- 
tively large  press  fit  and  yet  expect  the  bearing  to 

function  without  failure  and  lack  of  noise. 

With  these  points  in  mind,  an  investigation  was  un- 
dertaken to  determine  the  expansion  of  the  cone  ball 

race  due  to  mounting  fits.  In  running  this  test,  average 
size  cones  of  the  light,  medium  and  heavy  series  were 
used,  the  sizes  being  as  follows:  No.  5,  bore  0.9843  in.; 
No.  7,  bore  1.3780  in.;  No.  10.  bore  1.9685  in.;  No.  17, 
bore  3.3465  in. 

The  method  used  to  obtain  the  expansion  was  to  have 

hardened  and  ground  taper  arbors,  the  change  in  di- 
ameter being  0.0005  in.  per  inch,  rings  being. ground  on 

the  arbor  every  inch  for  the  convenience  of  measuring. 
Cones  were  then  ground  whose  bore  had  the  same 
amount  of  taper  in  order  to  obtain  equal  expansion  on 
all  parts  of  the  cone,  the  arbor  being  lubricated  with  a 
light  oil  and  the  cone  pressed  on  by  hand  until  slight 
resistance  was  felt.  The  diameter  of  the  ball  race  was 
then  measured  with  an  amplifying  gage  reading  to 
0.0001  in.  and  the  diameter  noted.  The  cone  was  then 

pressed  on  the  arbor  under  an  Olsen  testing  machine  for 
a  distance  of  1  in.,  or  change  in  arbor  diameter  of 
0.0005  in.  and  the  increase  in  diameter  measured  on 
ball  race,  record  also  being  taken  of  the  pounds  pressure 
required  to  press  arbor  in  cone.  The  point  at  which  the 
diameter  was  measured  was  marked  so  that  all  measure- 

ments might  be  taken  at  the  same  position  and  thus 
•liminate  any  out-of-roundness  or  false  readings  that 
■ight  occur.    This  operation  was  repeated  as  far  as  it 

was  thought  wise  without  causing  the  cone  to  fracture. 
The  same  method  was  followed  cm  pressing  the  cone  off 
the  arbor  but  the  readings  were  so  near  those  obtained 
by  pressing  on  that  they  were  ignored.  It  is  interesting 
to  note  that  the  highest  expansion  obtained  did  not  cause 

the  cone  to  fracture  or  produce  any  permanent  set  pro- 
vided the  come  was  immediately  pressed  off,  but  if  the 

cone  was  left  on  the  arbor  for  twenty-four  hours  at  its 
point  of  highest  expansion,  it  was  found  that  the  cone 
in  most  cases  was  split  in  half. 

Charts  Nos.  1,  2,  3  and  4  show  the  expansion  for  the 

TABLE  I.     8H.\FT-DIAMKTKU,  SHAIT  STATIONARY 

BMrinic  Bo««   
—  Shaft  Diameter — No. MM InebcB 
Max. 

Min. 
Fit  Obtalmsd 

0 10 0.3937 
0.3934 

0.3931 
r 

12 

0.4724 
0.4721 

0.4718 Maiimum 0.0008  loose 
2 15 0.5906 

0.5903 
0.5900 Minimuin 0.0001  tight 

3 

17 

0.6693 
0.6690 

0.6687 
Average 

0.0002  loou 
4 70 0.7874 

0.7871 
0.7868 

5 25 
0  9843 

0.9840 0.9835 
6 

30 

I.I8II 1.1808 1.1803 7 35 1.3780 
1 . 3777 

1.3772 Maximum 
0.0010  Io<»e 8 

40 

1 . 5748 1.5745 1.5740 Minimum O.OOOt  tight 
9 45 I. 7717 

1.7714 
1 . 7709 

Average 
0.0003  louu 10 50 

1.9685 1.9682 

1.9677 

II 55 
2.1654 

2.1649 
2.1644 12 60 2.3622 2.3617 2.3612 Maximum 0.0012  looM 

13 

65 
2. 5591 

2.5586 

2.5581 

Minimum 
0.0000  loose 

14 70 

2.7559 2.7554 2.7549 

.Average 
0.0005  loose IS 75 2.9528 

2.9523 2.9518 

16 

80 
3.1496 3.1489 3.1483 17 

85 

3.3465 
3.3458 3.3452 

18 

90 3.5433 
3.5426 3.5420 

Maximiun 0.0015  looee 19 95 3.7402 
3.7395 3.7389 

Minimum 0.0001  loose 
20 100 3.9370 

3.9363 
3.9357 

Average 

0.0008  looM 

21 

105 

4.1339 4.I33Z 
4.1325 

22 

no 4.3307 
4.3300 4.3294 

light,  medium  and  heavy  series  of  the  various  bore  sizes 
tested  in  comparison  to  the  change  in  arbor  diameter. 

Chart  No.  5  shows  the  average  expansion  obtained  on 
the  various  bores;  also,   the  average  pounds  pressure 

TABLE  II.     SHAFT-DIAMETER,  SHAFT  ROTATING 

,   . 

Bearing 

M/M 
Bore   

.-Shaft  Diameter  — 
No. Inches 

Max. Mio. 
Fit  Obtained 0 10 0.3937 

0.3940 
0.3937 

1 

12 

0  4724 

0.4727 
0.4724 Maximum 

0  0007prcas 
0.0002  loose 2 

15 

0  5906 

0.5909 0.5906 Minimum 3 17 0.6693 0.6696 0.6693 
Average 

0.0004  press 
4 20 0.7874 0.7877 

0.7874 
5 

25 

0.9843 0.9848 0.9843 
6 
7 
8 
9 

30 
35 
40 
45 

1.1811 
1.3780 
1 . 5748 
1.7717 

1.1816 
1 . 3785 
1.5753 
1.7722 

1.1811 

1 . 3780 1.5748 

1.7717 

Maximum Minimum Average 
0 .  0009  press 

0.0009  loose 0.0005  press 

10 50 1.9685 
1.9690 1.9685 

11 55 

2.1654 2.1658 2.1653 12 60 2.3622 
2.3626 

2.3621 Maximum 0.0009  press 

0.0003  loos* 

13 

65 2.5591 
2.5595 2.5590 

Minimum 

14 70 

2.7559 2.7563 
2.7558 

Average 

0.0004  pre»s 

15 

75 2.9528 2.9532 
2.9527 

16 

80 

3.1496 
3.1499 3.1493 17 85 3.3465 
3.3468 

3.3462 
18 

90 

3.5433 3.5436 3.5430 Maximum 0.0009  press 

0.0005  loose 

19 

95 3.7402 
3.7405 3.7399 

Minimum 
20 100 3.9370 3.9373 3.9367 

Average 

0.0003  press 
21 105 4.1339 

4.1342 
4.1336 

22 

no 

4.3307 
4.3310 

4.3304 

required  to  force  the  arbor  in  the  cone  amd  produce  this 
expansion.  On  examination  of  these  charts,  it  will  at 
first  appear  strange  that  the  larger  diameter  cones  show 
the  greatest  expansion  for  a  given  change  in  arbor 

diameter,  but  when  the  fact  is  considered  that  the  rela- 
tion of  wall  thickness  of  cone  to  arbor  diameter  is 

smaller  the  large  the  cone,  it  will  be  readily  seen  that 
this  is  true,  as  naturally  a  very  thin  ring  with  a  given 
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bore  diameter  would  expand  more  for  a  given  change 
in  arbor  diameter  than  a  thicker  ring  would.  The 
reason  that  the  expansion  on  the  seventeen  bore  cone 
is  less  than  the  ten  bore  is  due  to  the  change  in  rela- 

tion of  the  thickness  of  the  cone  between  the  bottom 
of  the  ball  race  and  the  bore  compared  with  arbor 
diameter. 

Concerning  the  possible  contraction  of  cup   due  to 

Pounds  +0   Press. 

10,000  S,009  feJOO  4,000  2,000 

0.004 

0.001  0.002  0.005  0.004  0.005 

Cone    Expansion ,  Inches 

FIG.  .5.   COMPARISON  OF  AVERAGE  VALUES  OF 
CHARTS  1,  2,  3  AND  4 

mounting,  it  was  found  very  hard  to  measure  the  change 
in  diameter  due  to  aut-of -roundness  produced;  also,  it 
is  much  harder  to  compress  a  ring  than  expand  it  due 
to  its  shape.  Again,  it  is  very  seldom  that  cups  are 
mounted  under  a  press  fit  condition  and  it  is  thought, 
bearing    this    fact    in    mind    and    the    unreliability    of 

the  reading  obtained,  that  the  results  would  be  of  no 
value.  It  is  well  to  note,  however,  that  especially  on  the 
lighter  cup  if  a  press  fit  is  deemed  necessary  due  to 
shock  loads  or  other  conditions,  this  fit  should  be  of  as 
light  a  nature  as  possible  as  the  housing  is  very  seldom 
ground  and  is  probably  of  an  irregular  shape,  this  shape 
being  transmitted  to  the  ball  race  under  a  press  fit 
condition,  causing  high  and  low  points  which  might 
result  in  failure  due  to  an  excessive  initial  load,  and 
also  be  productive  of  noise  because  of  the  change  in 
vibration  set  up  as  the  balls  enter  under  these  high  and 
low  pwints. 

Having  established  the  effect  of  press  fit  on  the  ball 
races,  we  can  now  determine  a  set  of  mounting  limits 
that  will  cause  the  least  trouble  due  to  expansion  and 
enable  the  bearings  to  be  assembled  with  the  correct 
amount  of  radial  play  to  produce  long  life  and  a  noise- 

less bearing. 

Charts  8,  9,  10  and  11,  and  Tables  I,  II,  III  and  IV 

give  the  limits  recommended  for  shafts"^  and  housings, also  the  maximum,  minimum  and  average  fits  obtained, 
and  on  charts  compared  to  the  limits  established  by  the 
Society  of  Automotive  Engineers  on  bore  and  outside 
diameter.  It  is  well  to  note  that  contrary  to  most 
recommendations  the  maximum  press  fit  decreases  as  the 
diameter  increases.  This  is  correct  considering  the 
fact  that  the  more  surface  in  contact  the  greater  the 
friction  and,  therefore,  the  less  fit  required  to  hold  the 
cup  or  cone  in  place,  or  a  larger  clearance  required  if  a 
push  fit  is  desired.  This  is  also  in  accordance  with  the 
theory  that  a  small  fit  is  required  on  the  larger  sizes  to 
prevent  excessive  expansion  or  contraction. 

Whereas  the  maximum  press  and  loose  fits  shown  may 
appear  excessive,  it  is  true  that  according  to  the  law  of 
probability  perhaps  not  more  than  5  per  cent  of  the 
extreme    manufacturing    allowances    will    ever    be    as- 
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FIG.  »      RBARINC.  KITS  OX  SHAFTS  (SHAFTS  ROTATING). 

sembled  toffether.  Again,  bear  in  mind  that  under 
average  manufacturing  conditions  the  operator  intends 
to  play  safe  and  will  grind  shafts  nearer  the  high  limit 
and  bore  housings  nearer  the  low  limit  so  that  in  fhe 
event  of  his  making  an  error  he  will  still  have  stock 
enough  left  to  remove  and  save  the  part.  This  is  borne 
out  by  Charts  Nos.  6  and  7  that  show  in  grinding  bores, 
73  per  cent  of  the  New  Departure  bearings  are  from 

Bo  r» 
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TARLK  III.     HOVSING-BORE,  HOUSING  STATIONARY 

BeanaasNo.         M/M 

IM0-2W          M 
IMI-MI         il 
Mn-m   I  .. 
IMS-MB   /  " IMI-MI    37 
\M\-Mi    40 
IM2-M1    42 
1204^  294  ..  •  ., 

1205-205-0205..  ., 

IMf- 304-0304..  )  '^ 
l20t-20*-020t  .  ., 
1 30S- 305-0305  .  |  " 

1207  207  0207     , 
130*  30^0306.     '    72 
1404-404  0404 

l20O20*'020«     'i IM7-307  0307  80 
1405-405-0405.    | 
l2e*-20«-020*  85 
1210-210^0210 
l}O»-)0»-030S.     .    W 
1406  40*  040*     I 
I2II-2II  0211 
I30«  309  0309        100 
1407  407  0407 
1212  212  0212. 
1310  3IO-03IO.  »  110 
1408  408  0408.. 
1213-213-0213 
1311-311-0311.    I  120 
1409-409    t 
1214-214-0214..      125 
1215-215-0215  .; 
1312-512.        IM 
1410-410   J 

121^21^-021*.    1 
1313-313        140 
1411-41 1   J 
1217-217-0217.. 
1314-314   J  150 
1412-412.   
1218-218-0218..  1 
1315-315    ^  1*0 
1413-413   
I2l*-2l«-02lt..  1  ,,0 

I3I8-3I*   /  ''"' l22»-220  0220. .  ̂ 

1317-317   '.  180 
I4I«-4I4   ) 
1221   I 
I3I»-3I«.   I  IM 
1415   I 

1222..   
|}I*-3I*   
141*   

1417   ■  210 1320-320       215 
1321-321   l„, 
1418    /"' 1322-322       240 
1410       2M 
I42B        2*5 

FIG. 9 
FIG.  9.     BEARING  FITS  ON  SHAI^S  (.SHAFTS  ST.\TIONARY) 

.standard   to   minus   0.0002    in.   and   15  per  cent   fron 
standard  to  minus  0.0002  to  0.0003  in.  on  the  outsidi 
diameter,   77  per  cent  of  the   bearings   being   grouni 
from  standard  to  minus  0.0006  in.  and  18  per  cent  froi 
minus  0.0006  to  0.0008  in. 

Using  this  information  it  is  very  ea.sy  to  determini 
average  fits  obtained  which  are  those  shown  on  Chan 

8,9,  10  and  11. 

TABI.K  IV.     HOISINO-BOIU:,  HOl'SING  RKVOI.VING 
Brr. 

Dot.  I>ia. ^-HouainK  Bore^ \ 
Out.  ni». Housini  Bon Bciu-iriKs  No. 

\ll\ 
Inches 

Max. 

Min.            Kit  Obtained 
iDchr* 

M.t. 
.Min.             Ht  Obtsined 1200-200   

30 

1.1811 1    1809 

1.1805 1    1811 1    1817 I.I8I2 
1201-20!   

32 

1 . 2598 1.2596 1 . 2592 Max.  0.0006  prww 
.Mill.  0.0003  looae 1   2598 1.2604 

1.2599 Max.  0.001 1  looM 
1202-202   
I30O  300   
1301-301   

35 

1.3780 1   3778 1.3774 
1.3780 1.378* 1.3781 Mid.  0.0001  looM 

37 
1   4567 1   4565 

1.4561 
Avr.   0.0002  preaa 

1  45*7 
1.4573 
1 . 5754 

1.45*8 

1.5749 

Att.  0.0005  looK 1203-203    40 1 . 5748 1.5746 1.5742 1   5748 
1   *53* 1*544 

1*537 1302-302   

42 

1.6536 
1.6535 

1.6528 

1   8504 1.8512 1.8505 Max.  0.0013  looae 

Min.    0.0001   IcKH- 
Avr.    0.0006  looM 

1204-204   
1303-303   1 

47 

1 .  8504 
1.8503 

'•*^'*     Mnx.   0.0008  prcaa 

2  0473 2  0481 2  0474 
1205-205-0205..      1 
1304-304-0304... 

52 

2  0473 2.0472 

7  nik',  <  M'"-    0.0004    looe* 

'•"'*'    Avr.      0.0003  prat* 

2  4410 2  4418 2.4411 
1206-206-0206   
1305-305-0305....  / 62 

2.4410 
2  4409 

2.4402 

1207-207-0207 .... 

2  8347 2.8357 2.8349 
1306-306-0306... 
1404-404  0404  ... 
1208-208  0208. ... 

72 2.8347 
2  834) 

2.8335 

3   149* 3   1506 
3. 1498 1307-307-0307.... 

1405-405-0405...  1 
80 3   1496 

3.1492 

3.1484 

3.34*5 3.3475 3  34*7 1209-209-0209.   .. 
1210-210-0210... 

85 3.34*5 3.3461 3.3453 

3.5433 
3.5443 3.5435 

Max.  0.0018  looM 

1308-308-0308.... 
1406-406-0406... 
1211-211-0211....  1 

90 3.5433 
3.5429 3.5421 

Max.    0.0012  prraw 

Mill.    0.0004  looM 
Avr.     0.0004   prfM 

3.9370 3.9380 3.9372 Min.  0.0002  looae 

Avr.    0.0010  looM. 

1309  309-0309.... 
1407-407-0407.... 
1212-212-0212..    . 

100 3.9370 

3.9364 
3.9358 

4  3307 4.3317 4.3309 1310-310-0310... 
1408-408-0408..,. 
1213  21^0213.... 

no 

4.3307 
4.3303 4.3295 

4  7244 4.7254 4.724* 1311-311-0311.... 
1409-409   

120 

4.7244 
4.7240 

4.7232 

4  9213 4.9225 4.9215 1214-214-0214... 125 4.9213 
4.9209 4.9201 1215^215-0215.... 

5. 1181 5.II9I 5.1183 
1312-312   

130 

5   1181 

5. 1177 5.11691 1410-410   I 
1216  216  0216.... 

5.5118 5.5131 
5.5121 1313-313   

1411   411   
1217-217-0217.... 140 

5  5118 
5.5115 

5.5105 

5  9055 5.9068 5.9058 
1314-314   

150 
5.9055 

5.9052 5.9042 

1412-412   

Max.    0.0021   loo-o 
1218-218-0218.... 

1  Max.  0.0011  pr<Hn 
*  2992 *  3005 *.2995 Min.    0.0003   looae 

Avr.    0.0012   looae 

1315  315    
1413-413   

liO 
6.2992 6.2989 

6  2979 
Min.  O.OOOSIonai- Avr.    0.0C05preat 

*.*929 *.*942 
*.*932 1219-219-0219   

1316  316   
1220  220  0220.   .. 

170 
6  6929 

6.6926 
6.6916 

7  08«« 
7.0879 

7.4817 

7.8756 

7  0869 

7.4807 

1317-317   

180 

190 

200 

7.0866 

7.4804 

7.8741 

7.0863 

7.4801 

7.8738 

7.0853 

7.4791 

7.8728 

1414-414   
1221   

7.4804 1318-318   

7.874* 

MIJ   

1222   

7  8741 1319-319   141*   

8  2*78 8  2*93 
8  4**l 

8.8598 

8.2*83     Ximx.    0.0027  Ioom 
8.4*51     MiD.   0.0005  InoM 

1417   

210 
215 

225 

8.2678 

8.4646 
8.8583 

8  2675 8  4643 

8  8580 

8.2665 

8.4633 

8.8570 

Max.  O.OOUpreta 
Min.  0.00041ooae 
Avr.    0.0006pr«ta 

8  4*4* 
1 320-320   

8.8583 8.8588 
Avr.     0.0013  loot* 1321-321   1418 

9  4489 9.4504 9.4494 

1322-322  .■.'!■:.!; 740 

9  4489 
9  4486 9  4476 

9  842* 9.8441 
10  434* 

9.8431 

10.433* 

141*   

250 

265 9.8426 

10.4331 

9  8423 

10  4328 

9.8413 

10.4318 10  4331 1420   
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0.0000 

OOOOJ" •aoou" 

Ou+side    Diamc+er 

Should/  nof  bn  used  for  double  row  or  sofi  metal  housirqs,cup 

not  clamMd  or  outside  dlam.  of  less  than  4Z"/m (l.iSX'f  a  host 

fit  of  0.0003"  is  preferable  and  should  be  obtained  by  selt^ctivt  assembly. FIG. 10 

Fin.  in.     REARING  FITS  IN  HOUSINGS    (HOUSINGS  STATIONARY) 
(HOUSINGS  REVOI-VING) 

Ou  +  side      Diamc+er 
Should  he  used  for  double  row  or  soft  metal  housing,  cup  not clamped 

FIG.1I 

FIG.  11.     REARING  FITS  IN  HOUSINfJS 

In  mounting  cones  on  soft  shafts,  it  has  been  found 
by  experience  that  the  cones  must  be  securely  clamped 
by  locknuts  in  order  to  prevent  peening  in  of  the  cone 
on  the  shaft  due  to  the  concentrated  load  on  the  short 
shaft  length  corresponding  to  the  bearing  width.  In 
cones  mounted  on  hardened  shafts  the  parts  need  not 
be  held  by  Iccknuts  except  the  light  series  and  where 
sustaining  end  thrust  in  two  directions,  or,  in  the  case 
of  their  being  subjected  to  very  excessive  shock  loads. 
In  the  event  of  the  shaft  being  stationary,  the  light  push 
fit  shown  in  Chart  9  should  be  used  in  order  to  allow  a 
slow  intermittent  creep  which  will  allow  the  cone  to 
present  a  different  portion  of  its  surface  to  load  and  so 

obtain  equal  wear.  The  outer  race  with  housing  sta- 
tionary should  be  a  loose  push  fit  as  shown  in  Chart  10 

for  the  same  reasons  given  as  for  a  non-rotating  cone. 
Also,  it  is  impossible  in  assembly  to  be  sure  that  the 
parts  are  not  assembled  out  of  line  due  to  the  narrow 
width  of  the  bearing  compared  to  the  diameter  as  it  is 

a  certainty  that  the  outer  race  will  be  cramped  if  as- 
sembled with  a  press  fit  and  without  special  aligning 

fixtures.  Cups  mounted  in  soft  metal  housings,  if  not 
clamped  endwise,  should  use  fits  given  on  Chart  11  to 
prevent  peening  of  the  housing.  Chart  II  is  also  for  fits 
of  cups  in  housing  with  the  housing  revolving. 

Enlarging  Gas  Engine  Pistons 
by  Plating  Them 

By  David  Tyke 

Some  time  ago  the  writer  was  called  upon  to  fit  new 
pistons  to  an  automobile  of  uncertain  years  and  origin, 
but  when  the  question  of  cost  entered  into  the  conversa- 

tion  the   owner,  comparing  the   figure  with   the   price 

of  standard  oversize  pistons  of  regular  manufacture, 
thought  we  were  robbers. 

I  tried  to  explain  to  him  the  necessity  for  a  pattern, 
the  slower  methods  of  machining  and  other  elements 
of  the  strictly  special  job  as  compared  with  a  regular 
manufacturing  proposition  on  a  production  basis,  but 

the  most  he  would  do  was  to  "think  it  over." 
While  he  was  thinking  I  conceived  the  idea  of  giving 

those  pistons,  which  were  only  about  0.006  in.  too  small, 
a  heavy  coat  of  nickel  and  thus  increase  their  diameter 
by  the  desired  amount.  To  this  experiment  the  owner 
consented  and  the  pistons  were  accordingly  thoroughly 

cleaned  and  put  into  the  copper-plating  bath. 
The  copper  was  applied  by  electrical  deposition,  and 

the  process  was  allowed  to  proceed  very  slowly,  as  this 
was  considered  advisable,  until  about  half  the  neces- 

sary thickness  was  obtained.  They  were  then  trans- 
ferred to  the  nickel  bath  and  a  sufl[icient  amount  of 

that  metal  added  by  the  same  process  to  build  them  up 
the  required  0.006  in.  in  diameter. 

The  plated  pistons  were  then  touched  up  on  a  buffing 
wheel  and  put  into  place  in  the  engine.  The  time  of 
the  repair  had  not  exceeded  24  hours  altogether,  and 
the  owner  eJfpressed  himself  as  well  satisfied. 

In  view  of  the  fact  that  there  are  tens  of  thousands 
of  pistons  deposited  yearly  in  the  scrap  pile  because 
they  are  four  or  five  thousandths  under  size,  would  it 
not  be  a  good  idea  to  investigate  this  method  of  salvag- 

ing them? 

[We  frankly  admit  that  this  application  of  the  "put- 
ting on"  process  is  an  entirely  new  one  to  us  and  we 

are  not  yet  quite  ready  to  order  the  pistons  of  our  car 
nickel-plated,  but — you  never  can  tell!  Who  knows  any 
more  about  it?— Editor.]  ■ 
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r\t.  I.  r*r  Mnu>  ktada  of  work  both  the  bolt  cattinc 
lM»rhJB«  umd  the  mrrrw -rutting  IhIIic  liavr  b«rn  nuprr- 
Mid<^  br  Ibr  Ihroad-mllllnc  ntHrlilnr.  Thi>  Smallry  thrrnd- 
■nllllac  marhlnr  •hown  In  Ihr  lu-rompanyinK  UlnalrBtlun 
U  of  m  (>p>-  tlmt  a»r*  •  bob  Itmlrail  of  »  diak  rollrr.  Thr 
bob  boa  no  Ivod  and  U  allffhtlr  lonjKrr  than  the  tbrPO«l  to 
bo  mlllmt.  In  marfalnra  of  tlila  typr.  thrrudu  arc  rom- 
pU(«d  la  one  rrTolatlon  of  the  work. 

Tit.  t.  Automallr  lurrrl  lathm  havr  rrafhrd  n  dr- 
TotopnoaC  Aovrr  dreainrd  of  by  Hprnrrr  whrn  hf  ln%'«>nt«'d Ulo  ••••amtlr  (Trow  marhlnr.  Tlio  llluatratlon  hrrrtrllh 
la  af  •  Oloball  tS-la  aulomatlr  tarrrt  lathr.  muchlninic 
f  «l  rt»«l    **inaBl4M«r    rap>    nrarlr     >■     I"-    In    dlamotrr. 

The  capH  are  flnlithrd  all  over  In  two  operatlona  and  two 
fliurklnvM  In  from  :{0  to  8A  roln.  earh. 

FIc  a.  The  24-ln.  Oiaholt  turret-lathe  shown  here  In 
marliinlnv  raHt-ntrel  motor  frnmea.  The  work  U  10S  In, 
In  ditinieler  and  I7i  In.  In  length.  The  operutlonH  in- 

clude the  UMe  of  tooln  In  iMitli  regular  turret  and  turret 
toolpoat.     Mnrhlnlnc  la  romplcird  In   1    hr.  S7   minutea. 

Klff.  4.  Thla  HUtoniiitli*  mtifhlne  for  turning  ahafta. 
hnilt  by  thr  Clpirlund  Automatic  Machine  Co.,  la  ahown 
turning  a  I  x  17-ln.  ahnft  liavInK  nine  alioiildera.  The 
proihictlon  la  fifteen  ahafta  per  hour.  The  aume  mitchine 
Haa  ahown  on  pace  9i  of  the  current  volume  where  the 
production  waa  erroneonaljr  atKted  aa  four  nhafta  per  hour 
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Fig^-  !•  The  engine  lathe  of  j-eHteryear  haH  no  place  in 
production.  The  I^odgre  &  Shipley  "nelectlve  head"  manw- 
facturing  lathe  Bhown  here  In  turning-  double-bevel  gear 
biankH  for  18-in.  latheM.  In  this  operation  i:i  lb.  of  metal 
iH    removed    In    6    mlnnteN. 

l*'lg.  Z.  Gear  cutting  machines  arranged  witli  multiple work  spindles  and  cutters  are  the  result  of  intensive 
production  methods.  The  Gould  &  Eberhardt  No.  60-SM 
irear  cutting  machine  to  b«  seen  in  this  illustration  Is 
rutting  transmission  gears.  £ach  work  spindle  is  In- 

dependently adjustable  so  that  gears  on  all  three  spindles 
i-im    be    cut   to    the    same    depth.      This    adjustable    feature 

•nakes  provision  for  using  cutters  having  uneQual  diamelert». 
F.ff.  :{.  Fast  work  can  be  done  on  the  liobblng  machine 

because  the  heat  generated  by  cutting  is  well  diffused. 
ThiN  Gould  &  Kberhardt  No.  36-11  hubblng  machine  In 
liol>bing  a  clirome-nlckel  steel  pinion  of  3-diametral  pitch. 
The  face  In  5  in.  and  the  helix  angle  7i  deg.  The  work 
is   completed   in   one   cut  and   the   time*  Is   30  minuter. 

Fig.  4.  Here  Is  another  Lodge  &  Shipley  lathe  of  the 
same  type  as  thut  shown  in  Fig.  1.  The  lathe  is  turning 
driving-shaft  bearing  nuts  for  machines  of  it»«  own  type 
from  a  solid  bar.  The  tool  set-up  includes  four  tools  in  the 
turret   toolblock  and  one  In  the  hlg^h-duty  toolblock. 
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Recessing  Tools  for  Turret  Lathes — Points  of  Importance  in  Design  of  Recesses  and  Tools — 

Recessing  Tools  Operated  by  Cams,  Gears  and  Cross-slide 

THE  cutting  of  a  recess  in  a  hole  is  one  of  the  most 
difficult  operations  for  which  a  tool  designer  is 
required  to  design  tools.  It  makes  a  great  differ- 
ence what  kind  of  a  recess  is  to  be  cut;  the  general 

shape  of  it,  the  width  and  the  depth  all  have  an  effect 
on  the  design  of  tools  for  the  work.  The  size  of  the 
hole  in  which  the  recess  is  cut  also  has  a  pronounced 
effect  upon  the  method  used,  as  it  is  obvious  that  a 
recessing  tool  for  a  small  hole  is  so  restricted  in  size 
that  it  necessarily  must  be  small  and  delicate. 
A  recess  may  be  required  narrow  and  deep,  or  it 

may  be  wide  and  shallow;  it  may  be  cut  in  a  piece  of 
work  of  small  size,  or  of  large  diameter;  it  may  be 
close  to  the  front  end  of  the  work,  or  it  may  be  quite 
a  distance  inside  the  hole.  All  of  these  conditions 
influence  the  design,  and  may  perhaps  require  entirely 
different  methods  of  handling,  due  to  the  difference  in 
sizes  or  shapes. 

Important  Points  in  Design 

The  following  points  are  of  importance  in  designing 
recessing  tools: 

1.  The  material  which  is  to  be  cut  may  be  hard  or 
soft,  and  may  be  a  casting,  forging  or  bar  stock.  Tools 
used  on  cast  iron  are  made  differently  from  those  used 
on  steel,  and  the  cutting  action  is  also  markedly  dif- 

ferent. If  the  work  consists  of  a  casting  in  which  a 
cored  recess  has  been  made,  and  this  recess  is  to  be 
finished  by  a  recessing  tool,  two  cuts  will  usually  be 
necessary  on  account  of  the  scale  in  the  casting.  If  a 
single  tool  is  used,  it  will  dull  quickly  and  lose  its  shape 
very  rapidly,  so  that  it  cannot  be  depended  upon  to  pro- 

duce accurate  work.  Fortunately,  however,  the  major- 
ity of  recess  cuts  are  not  held  to  a  very  clo.se  degree  of 

accuracy.  If  the  material  is  of  steel  or  any  other  metal 
wliich  requires  a  lubricant,  it  may  be  necessary  to  pro- 

vide ■  means  of  supplying  this  lubricant  to  the  cutting 
point. 

2.  The  width  and  depth  of  the  cut  are  important 
because  of  the  rigidity  required  for  a  tool  on  this  kind 
of  work.  A  deep  recess  which  is  at  the  same  time  nar- 

row apparently  would  not  require  the  tool  to  be  sup- 
ported as  rigidly  as  if  the  cut  were  wide;  yet  a  tool  for  a 

For  thr  author*'  rorthcomlnf  book.    All  rlghta  reserved. 

recess  of  this  kind  cannot  deflect  much  without  break- 
ing, so  that  it  is  essential  to  make  the  construction  as 

rigid  as  possible. 
3.  The  diameter  of  the  tool  determines  the  size  of 

the  bar  which  can  be  put  into  it,  and  therefore  it  is  often 
difficult  to  machine  a  deep  recess  in  a  small  hole.  It  is 
evident  that  the  size  of  the  cutting  tools  and  other 
details  of  construction  are  limited  by  the  diameter  of 
the  bar.  When  extraordinarily  deep  recesses  are  speci- 

fied on  a  blueprint,  it  is  advisable  to  discuss  the  situa- 
tion with  the  engineer  who  is  responsible  for  the  de- 
sign, and  see  if  it  is  not  possible  to  revise  the  drawing 

in  such  a  way  as  to  make  the  operation  easier.  This 
can  often  be  done,  providing  the  difficulty  is  found  in  the 
early  stages  of  the  work  and  before  production  is 
started.  The  shape  of  the  recess  and  the  permissible 
tolerances  can  also  be  modified  to  some  extent,  as  a 
general  thing.  The  greatest  care  is  necessary  in  the 
design  of  recessing  tools  to  make  sure  that  the  tool  has 
sufficient  clearance,  so  it  will  enter  the  hole  without 
interference  of  any  kind. 

4.  The  position  of  the  recess  with  respect  to  the  face 
of  the  work  makes  a  considerable  difference  in  the  de- 

sign of  the  tooling.  It  is  often  difficult  to  machine  a 
recess  which  is  located  some  distance  from  the  face  of 
the  work.  When  the  diameter  is  small  a  condition  of 
this  sort  becomes  serious,  and  it  may  be  necessary  to 
revise  the  method  used  entirely,  and  even  in  some  cases 
to  cut  the  recess  in  a  separate  operation,  or  otherwise 
change  the  method  of  handling  so  as  to  do  the  work 
from  the  other  end.  Under  certain  conditions  a  piloted 
tool  may  be  used,  thus  giving  support  where  needed, 
but  this  is  not  always  possible. 

5.  The  rigidity  of  a  recessing  tool  is  very  important, 

as  any  "chatter"  is  fatal  to  good  results.  If  a  long  bar 
is  used,  it  should  be  supported  either  by  a  pilot  in  a 
bushing,  or  by  means  of  a  special  support  on  the  cross- 
slide  or  the  ways  of  the  machine. 

6.  Adjustment  of  the  tool  should  be  provided  for, 
not  only  in  relation  to  the  depth  of  the  cut,  but  also  for 
longitudinal  position.  There  are  occasional  cases  when 
the  size  of  the  hole  is  so  small  that  there  is  very  little 
opportunity  to  provide  adjustment;  but  the  matter 
should  always  be  carefully  thought  of  and  everything 
possible  done  to  take  care. of  wear  in  the  tool  or  changes 
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in  the  longitudinal  position  caused  by  slight  errors  in 
grinding.  The  longitudinal  depth  may  be  determined 
either  by  an  adjustment  of  the  turret  stops,  or  by  col- 

lars which  strike  the  face  of  the  work  or  some  portion 
of  the  fixture  or  pilot  bushing.  Ordinarily,  a  recessing 
tool  is  not  required  to  work  on  the  scale  of  the  casting, 
although  in  some  cases  it  is  necessary.  In  such  an 
event,  both  roughing  and  finishing  tools  will  be  required 
if  accurate  work  is  to  be  obtained. 

7.  Recessing  tools  which  are  operated  and  controlled 
mechanically  so  as  to  have  a  positive  action  are  to  be 

preferred  to  those  operated  by  springs.  It  is  not  al- 
ways possible  to  control  the  tools  in  both  directions  by 

a  positive  movement,  so  that  springs  are  often  used. 
The  designer  should  bear  in  mind  that  springs  are  not 
infallible,  and  endeavor  to  make  his  designs  positive  in 
their  action. 

Kinds  of  Recesses 

A  number  of  examples  of  work  requiring  recessing 
operations  are  shown  in  Fig.  319.  There  are  doubtless 
many  other  forms  which  could  be  illustrated,  but  those 
shown  cover  the  general  requirements  for  this  class  of 
work.  In  the  example  A  the  work  has  a  recess  or 
pocket  at  B;  and  a  piece  of  this  kind  is  usually 
machined  by  a  single-point  tool  either  in  a  boring  bar 
or  in  the  cross-slide  of  the  machine.  It  is  possible  to 
do  the  work  with  a  sliding  tool  on  the  turret,  using 
either  hand  or  power  feed,  depending  considerably  upon 
the  depth  and  diameter  of  the  recess.  Cases  may  be 
found  where  a  piece  of  work  like  this  will  actually  re- 

quire a  special  tool  mounted  on  the  turret.  For  ex- 
ample, if  the  work  were  of  large  diameter  and  made  of 

high-carbon  steel,  it  might  be  difficult  to  machine  it  in 
any  other  way  than  by  means  of  a  single-point  tool,  in 
which  case  something  special  would  need  to  be  designed. 

In  the  example  C  the  recess  D  is  rather  deep  and  close 
to  the  front  end  of  the  work.  If  the  diameter  of  the 
hole  is  large,  no  difficulty  will  be  experienced  in  machin- 

ing the  groove.  If  the  work  is  small,  however,  particu- 
lar attention  must  be  paid  to  the  design  so  as  to  avoid 

"chatter.^  In  the  example  E,  the  diameters  F  and  G 
are  bored  and  reamed,  and  the  recess  is  cut  at  H.  It  is 
highly  desirable  to  machine  this  recess  in  the  same 
setting  as  that  in  which  the  holes  F  and  G  are  machined. 
A  piloted  bar  having  a  sliding  recessing  tool  in  it  would 
probably  be  necessary  for  this  piece  of  work. 

Another  condition  is  seen  in  the  example  K,  in  which 
the  recess  L  is  wide  but  very  shallow.  It  would  not  be 
good  practice  to  attempt  to  machine  this  surface  with 
a  tool  the  full  width  of  the  recess.  It  would  be  much 
better  to  use  a  boring  tool  which  could  be  set  over  suf- 

ficiently to  give  the  additional  depth  required.  The 
turret  could  then  be  fed  along  to  bore  the  diameter  L, 
after  which  the  tool  could  be  set  back  again  and  re- 

moved from  the  work.  The  example  at  M  shows  a  very 
common  type  of  recess  at  A^,  the  purpose  of  this  groove 
being  to  allow  clearance  when  cutting  the  threads  indi- 

cated. No  great  accuracy  is  required  for  work  of  this 
kind,  and  any  of  the  simpler  types  of  tools  can  be  used. 
In  the  case  O  an  angular  recess  is  cut  at  P,  this  groove 
being  used  for  packing.  Its  dimensions  are  not,  there- 

fore, of  the  greatest  importance,  except  that  the  depth 
should  be  approximately  correct.  The  angular  portion 
does  not  require  great  accuracy. 

The  work  shown  at  Q  has  a  recess  cut  at  R  at  45  deg. 
to  the  center  line  of  the  work.  The  purpose  of  this 
relief  is  to  allow  clearance  for  the  tools  used  in  finishing 

the  tapered  surface.  It  is  only  necessary  to  provide 
sufficient  clearance  for  this  purpose  and  the  angularity 
is  not  particularly  important.  The  work  shown  at  S 
has  a  dovetailed  groove  at  T.  This  is  a  very  difficult 
piece  of  work,  as  the  tool  must  be  first  fed  in  to  the 
proper  depth  and  then  carried  longitudinally  backwards 
and  forwards  to  remove  the  angular  portion.  Two 
methods  are  in  use  for  work  odf  this  kind.  The  tool  may 
be  shaped  to  the  form  of  the  dovetail  but  narrow  enough 
so  that  it  will  cut  a  little  smaller  than  the  narrowest 
width  of  the  groove ;  then  the  tool  can  be  fed  backwards 
and  forwards  to  produce  the  angle.  The  other  way  is 
to  use  two  recessing  tools,  one  of  which  cuts  a  square 
groove  and  the  other  machines  the  dovetail. 

In  the  example  U  there  are  two  recesses  placed  close 
together  as  shown  at  V.  There  is  no  particular  diffi- 

culty in  machining  work  of  this  sort,  but  it  may  be  done 
in  two  ways:  either  by  a  single  tool  with  adjustable 
stops  or  by  two  tools  at  the  same  time.  A  simple  type  of 
recessing  tool  will  give  good  results  if  each  groove  is 
handled  separately,  but  a  special  form  will  be  necessary 
if  both  are  done  at  one  time. 

In  the  example  W  there  are  two  parts  of  a  housing, 
and  in  each  of  these  parts  there  is  a  recess,  as  shown  at 
X  and  Y.  The  two  halves  are  bolted  together,  with  a 
gasket  at  Z,  and  the  recesses  are  cut  after  assembly. 
There  is  a  large  hole  in  one  side  of  the  housing  so  that 
the  tools  are  easily  accessible.  The  spacing  between  the 
two  recesses  X  and  Y  is  very  important,  and  in  order 
to  insure  accuracy,  a  special  finishing  tool  which 
cuts  both  recesses  at  the  same  time  was  found  to  be 
necessary. 

Simple  Recessing  Tools 

In  considering  the  design  of  tools  for  recessing  work, 
we  shall  take  up  the  simplest  forms  first.  Several  of  them 
are  shown  in  Fig.  320.  The  work  A  has  a  recess  at  B 
close  to  the  end  of  the  work.  The  piece  is  held  in  chuck 
jaws,  and  a  special  holder  C  is  mounted  on  the  turret  of 
the  machine.  This  holder  has  a  hole  D  in  which  the  ec- 

centric stem  of  the  toolhead  is  carried.  The  stem  is  a 
running  fit  in  the  hole  and  is  held  in  place  by  means  of  a 
nut  and  washer  at  E.  The  end  of  the  toolhead  is  pro- 

vided with  a  cutter  at  F,  held  in  place  by  two  setscrews 
at  G,  as  shown  in  the  cross-sectional  view.  Accurate 
adjustments  are  provided  by  means  of  the  backing-up 
screw  at  H.  This  tool  is  designed  to  be  fed  by  hand  by 
means  of  the  lever  K,  and  suitable  stops  are  provided  to 
limit  the  movement,  the  stops  being  made  adjustable  if 
required. 

It  is  sometimes  necessary  to  chamfer  the  rear  end  of 
a  hole,  and  the  tool  shown  at  L  is  designed  for  this 

purpose.  It  is  automatic  in  its  action,  and  is  not  in- 
tended to  do  anything  more  than  break  the  inside  corner 

of  the  hole.  A  tool  of  similar  kind  can  be  furnished 
with  a  cutter,  to  cut  a  recess  when  great  accuracy  is  not 
required.  The  bar  M  is  slotted  at  the  end  for  a  block  N, 
which  holds  the  cutter  O.  The  block  is  pivoted  at  P, 
and  provided  with  a  coil  spring  to  keep  the  cutter  away 
from  the  work  when  not  in  use.  A  stop  pin  is  inserted 
in  the  face  of  the  chuck  or  faceplate,  as  shown  at  Q,  and 
the  cutter  block  N  strikes  this  stop  pin  as  the  turret 
is  moved  forward,  thus  causing  the  tool  to  pivot  and 

"break  the  corner,"  as  indicated.  The  pivot  point  P 
must  be  far  enough  off  center  so  that  the  pressure  ap- 

plied will  cause  the  block  to  move  easily.  Applications 
of  a  tool  like  this  can  be  made  for  many  operations 
which  do  not  require  great  accuracy. 
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Anotlwr  sinple  form  of  a  rtcwaing  tool  which  i;*  Hke- 
wiM  automatic  in  its  action  is  shown  at  R.  The  bar  S 

ia  OKHUitwl  in  aona  convaoient  wa)'  in  a  holder  on  the 
twrraC  Tlw  riidint  collar  T  ia  slotted  to  receive  the 
taolbkidi  V.  Tha  end  of  tba  collar  has  in  it  a  stop  pin 
V.  which  Btrikca  the  bottom  of  the  hole  and  gives  the 
correct  location.  The  toolblock  has  a  pin  at  W,  and  the 
bar  is  slottad  on  an  ancle  at  .V.  When  the  tool  i»  moved 
forward,  the  atop  pin  V  strikes  the  bottom  of  the  hole 
and  the  collar  mnaina  in  position  while  the  bar  con- 
timwa  to  move  forward,  thus  compressing  the  coil 

iprinc  Y.  which  holds  the  collar  flnnl>'  against  the  bot- 
tMB  of  the  hole.  The  sk>t  in  the  bar  causes  the  tool  to 
■Mrr*  oatward  radially  and  gradually  cuts  the  recess. 
After  the  cut  has  been  finished,  the  coil  spring  causes 
the  tool  to  recede  from  the  groove,  so  that  it  comes  out 
of  tha  work  freely  and  without  interference. 

AppUcatioos  of  this  same  principle  are  frequently 
on  recaaaing  tools.  Care  must  be  taken  not  to 
the  angle  of  the  slot  too  great,  as  too  much  fric- 

tkm  might  be  caused  and  the  tool  would  fail  to  operate. 

Ib  aooM  cases  it  ma>-  be  better  to  slot  the  tool  block, 
while  in  others  the  bar  itself  may  be  .slotted.  The  end 
of  the  collar  may  be  provided  with  a  revolving  bushing 
of  approximately  the  diameter  of  the  work,  to  assist  in 
■apporting  the  tool  when  cutting  a  recess  in  a  deep  hole. 

In  Fig.  S21  is  illustrated  an  application  of  a  form  of 
reecaaing  tool  having  a  sliding  member  operated  by  a 
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rack  and  pinion.  The  work  has  u  recess  A  which  is  cut 
by  means  of  a  tool  in  the  bar  H.  The  bar  is  mounted 
in  a  sliding  member  C,  dovetnilod  and  Ribbed  at  />. 
The  body  of  the  tool  E  has  u  shank  F,  which  fits  the 
turret.  An  adjustable  stop  is  provided,  so  that  the 
depth  of  the  recess  can  be  controlled.  The  operation  is 
by  means  of  a  handle  G\  which  moves  a  pinion  meshing 
with  a  rack  H  on  the  side  of  the  slide.  Tools  of  this 
kind  are  useful  for  light  cutting  operations,  and  they 
may  be  standardised  in  such  a  way  that  they  will  cover 
a  considerable  range  of  work.  It  is  only  necessary  to 
provide  a  bar  and  a  suitable  tool  for  any  piece  of  work 
within  the  capacity  of  the  device. 

Cam-Operatkd  Recessing  Tool 

In  Fig.  322  is  shown  a  very  good  type  of  recessing 
tool  which  can  be  made  cheaply  and  adapted  to  various 
kinds  of  recessing  work.  The  body  of  the  tool  A  is  of 
cast  iron,  well  ribbed  up  us  indicated  and  fastened  to 

H       Htctij FlU.  }20.     SlUPUS  RBCBSHI.NQ  TOOLS 
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the  turret  face.  To  this  body  a  dovetailed  slide  B  is 
fitted.  A  tapered  gib,  shown  at  C,  is  provided  for 
adjustment.  The  sliding  member  contains  a  lug  at  D 
in  which  the  tool  E  is  held  by  means  of  setscrews, 
shown  at  F.  The  operation  of  the  device  is  by  means 
of  a  handle  G,  which  revolves  the  cam  H.  This  part 

acts  against  hardened  plates  at  A'  and  L,  thus  controll- ing the  movement  of  the  slide.  Adjustment  for  depth 
is  obtained  by  setting  the  screw  M. 
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This  tool  is  easily  operated,  and  can  be  adapted  to 
shallow  recessing  cuts  which  are  close  to  the  end  of 
the  work.  By  using  a  special  design  of  tool,  consider- 

able latitude  is  possible.  A  design  of  this  sort  can  be 
made  with  a  considerable  overhang  from  the  turret  if 
the  tool  is  placed  in  the  other  side  of  the  holder,  so  that 
ihe  cutting  action  is  downward  instead  of  upward.  A 

support  can  be  provided  on  the  cross-slide  or  the  ways 
of  the  machine  to  assist  in  taking  the  thrust  of  the  cut, 
thus  making  the  mechanism  considerably  more  rigid  and 
capable  of  handling  a  heavier  class  of  work. 

The  work  shown  at  A  in  Fig.  323  has  a  recess  cut 

.rfTi.  ,-M 

of  a  backing-up  screw  in  the  ordinary  way.  The  mem- 
ber B  which  fits  the  turret  has  a  lug  on  it  in  which 

a  setscrew  is  arranged  at  G,  which  allows  a  setting  to 

'Recess. 

Turret-- 
FIG.  322.     CAM-OPERAT

ED  
RECESSING  TOOL 

deeply  in  it  a  considerable  distance  from  the  face.  This 
piece  can  be  cut  very  satisfactorily  by  use  of  the  cross- 
slide  for  support  and  feed.  In  the  example  shown,  the 
work  has  been  faced  by  tools  on  the  front  of  the  cross- 
slide,  and  there  are  other  tools  in  the  turret  previously 
used  for  boring  the  hole.  The  recessing  tool  is  simple 
in  design ;  it  works  easily  and  produces  excellent  results. 
The  turret  is  equipped  with  a  casting  B  on  which  a 
dovetail  is  cut,  as  shown  at  C.  The  bar  D  is  held  on  a 
sliding  member  E,  which  is  fitted  to  the  dovetail  and 
provided  with  a  tapered  gib  to  permit  adjustment 
for  wear. 

The  cutter  for  the  recess  is  shown  at  F,  being  of 
suitable  shape  for  the  form  of  the  recess  and  being 
fitted  to  the  bar  D.    Adjustment  is  provided  by  means 

,.Spring 

Cross  s//cfe~^ 

FIG.  323.     RECESSING  TOOL  OPERATED  BY  CROSS-SLIDE 

be  made  so  that  the  bar  will  clear  the  work  when  passing 
in  and  out  of  the  hole.  The  bar  extends  a  considerable 

distance  from  the  face  of  the  turret,  and  would  undoubt- 
edly "chatter"  if  unsupported.  Therefore  a  special 

block  H  is  placed  on  the  rear  of  the  cross-slide,  as  indi- 
cated. This  block  is  cut  out  in  L-shape  and  on  it  the 

bar  is  supported.  The  operator  brings  up  the  turret  and 
enters  the  tool  ready  for  work,  the  correct  distance 
from  the  face  being  determined  by  the  turret  stops. 
The  cross-slide  is  then  moved  in  the  direction  of  the 
arrow  until  the  bar  rests  on  the  block,  after  which 
slow  hand  feed  is  used  to  force  the  tool  in  to  the  correct 
depth.  A  stiff  coil  spring  between  the  fixed  member 
and  the  slide  causes  the  latter  to  recede  after  the  re- 

cess has  been  cut  and  the  pressure  removed. 
An  opportunity  is  often  found  for  using  a  tool  of  this 

kind,  particularly  when  it  is  desirable  to  use  the  cross- 
slide  in  connection  with  other  turret  tools.  It  is  pos- 

sible to  design  it  in  such  a  way  that  tools  may  be  used 
at  both  front  and  rear  slides,  although  the  method  of 
support  may  be  slightly  different  from  that  shown,  de- 

pending on  the  work. 
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The  Open  Price  Association  and  the  Sherman 
Anti-Trust  Act 

An  Analysis  of  the  Decision  of  the  Supreme  Court  in  the  Case  of  the 
American  Hardwood  Manufacturers'  Association 

By  a.  H.  STOCKDER 
firhool  of  Itiulncaa,  Columbia  L'niveralty 

EVER  »lBce  the  enact  in«nt  of  the  now  famous 
Shemaa  AnU-Tru»t  Act  by  ConKretw.  in  1890, 
Amerkan  buaiacaa  men  have  sought  some  means 

whereby  they  mifht  lawfully  combine  in  order  to 
diminate  or  moderate  what,  to  their  mind,  is  the 
mdmtraMa  affart  of  unrestricted  competition.  The 
wcorda  of  eeort  decisions  under  the  Sherman  Act  show 
that  thaae  afforta  at  combination  have  followed  three 
distinct  line*. 

The  Arst  was  baaed  on  the  exercise  of  control  through 

tlM  ownership  of  plant  and  equipment  or  of  the  secur- 
itiaa  of  other  conearna.  Thi«  line  of  procedure  resulted 
in  such  combinations  as  the  Standard  Oil  trust,  the  old 
American  Tobacco  Co.  and  other  combinex  that  were 
la  raatraint  of  interstate  commerce,  though  not  neces- 

sarily mooopoliatic  in  character. 
The  aecond  line  of  approach  was  based  on  contractual 

arrancunenta  between  seller  and  buyer  whereby  the 
seller  sought  to  retain  control  over  the  commodity  until 
ft  reached  the  ultimate  consumer,  all  through  the  ordi- 

nary channels  of  trade.  The  Sherman  Act  was  felt  to 
be  inadequate  to  cover  all  of  these  practice.^  and  was. 
in  1914.  straacthaiwd  through  the  passage  of  the  Clay- 

ton Act  and  the  Federal  Trade  Commission  Act.  directed 
particularly  against  unfair  trade  practices. 

Tha  third  plan  was  based  upon  the  formation  of  trade 

fadarations,  commonly  known  as  "pods."  whereby  the 
eonbining  baalaaM  establishments  create  some  central 
administrative  organitation.  vested  with  more  or  less 
disciplinary  power,  to  carry  out  their  purposes.  And 
now,  throagh  the  recent  decision  handed  down  by  the 
Uaitad  SUtea  Supreme  Court,  October  Term.  1921.  in 
the  ease  of  the  American  Column  and  Lumber  Co., 

at  al.  Appellanta  vs.  United  States,  the  "open  price 
aaaoriation"  has  been  added  to  the  list  of  devices  more 
or  Was  specifically  under  the  ban  of  the  courts. 

Co-oroATivE  Competition 

The  open  price  association  is  an  institution  devised 
by  a  Chicago  attorney,  the  late  A.  J.  Eddy,  to  put  into 

effect  what  he  chose  to  call  "co-operative  competition." 
In  a  book  entitled  The  New  Competition."  published 
in  1909.  he  goes  into  minute  detail  as  to  the  operation 
of  hia  plan.  This  book,  through  the  tireless  efforts  of 
its  author,  became  the  keystone  of  the  arch  of  a  vast 
businaas  system  that  soon  found  favor  with  men 
aagagad  in  practically  every  important  industry. 

After  attacking  competition  largely  from  its  more 

sordid  side  —  the  so<allad  "cutthroat  competition" 
which  aims  to  ruin  or  drive  out  weaker  compptitnrs 
la  the  field.  Mr.  Eddy  aet  forth  his  plan  for  substituting 
eo-oparativc  competition  in  its  place.  He  had  made  a 
carafnl  study  of  all  court  daeiaiona  interpreting  the 
varioaa  anti-trust  laws  and  had  coma  to  the  conclusion 
that  an  aaaociation  which  avoided  the  exercise  of  a 
coarciva  dlacipline  upon  its  mamban  did  not  constitute 
a  violation  of  the  Sherman  Law.     The  next  step  was 

to  devise  some  method  of  inducing  the  members  of  such 
an  association  to  accept  a  given  range  of  prices  as 
standards  without  committing  themselves  to  adhere  to 
them  either  through  an  actual  or  an  implied  agreement. 

To  accomplish  this,  Mr.  Eddy  developed  the  "open 
price"  idea. 

The  "open  price."  as  defined  by  its  inventor,  is  "a 
price  that  is  open  and  above  board,  that  is  known  both 
to  competitors  and  customers,  that  is  marked  wherever 
practicable  in  plain  figures  on  every  article  produced, 
that  is  accurately  printed  in  every  price  list  issued — a 
price  about  which  there  is  no  secrecy,  no  evasion,  no 

preferences." How  this  price  is  to  be  used  is  set  forth  as  follows: 

(1)  When  men  meet  and  each  says,  "My  price  is  so-and- 
so,"  and  all  say  the  same,  a  proinise  to  maintain  that  price 
may,  perhaps,  be  inferred  from  subsoquent  events;  but  no 
such  promise  can  he  inferred  from  frank  statements  of  past 
transactions;  and  yet  more  in  the  way  of  stability  of  prices 
will  result  from  the  mere  intert,-hanfre  of  information  than 
from  an  agreement  to  maintain  prices.  Knowledite  regard- 

ing bids  and  prices  actually  made  is  all  that  is  necessary 
to  keep  prices  at  reasonably  stable  and  normal  levels.  No 
agreements  to  maintain  prices  are  necessary. 

(2)  Do  nothing  you  are  afraid  to  record;  record  every- 
thing you  do,  and  keep  your  records  where  any  public 

official  in  the  performance  of  his  duties  may  have  easy 
access  to  them.  In  short,  preserve  so  carefully  all  evidence 
regarding  intentions,  acts  and  results  that  there  will  be  no 
room  for  inference  or  argument  that  anything  else  was 
intended,  done  or  achieved. 
The  recent  decision  of  the  Supreme  Court  gives  a 

picture  of  the  machinery  employed  to  reduce  competi- 

tion through  the  medium  of  the  "open  price."  This 
machinery,  which  is  referred  to  in  the  decision  as  the 

"paper  plan."  is  characterized  by  the  court  as  "a  sys- 
tem of  co-operation  among  the  members,  and  consists 

of  the  interchange  of  reports  of  sales,  prices,  production 
and  practices,  and  in  meetings  of  the  members  for 
discussion  for  the  avowed  purpose  of  substituting 

'co-operative  competition'  for  'cutthroat  competition,' 
of  keeping  'prices  at  reasonably  stable  and  normal 
levels,'  and  of  improving  the  'human  relations'  among 
the  members."    A  detailed  outline  of  the  plan  follows: 

First :  Each  member  to  make  six  reports  to  the  secre- 
tary, viz  : 

(1)  A  daily  report  of  all  sales  actually  made,  with  the 
name  and  address  of  the  purchaser,  the  kind,  grade  and 
quality  of  lumber  sold  and  all  special  agreements  of  every 
kind,  verbal  or  written,  with  respect  thereto.  The  reports 
to  be  exact  copies  of  orders  taken. 

(2)  A  daily  shipping  report,  with  exact  copies  of  the 
invoices,  all  special  agreements  as  to  terms,  grsde,  etc.  The 
claasiflcation  shall  be  the  same  as  with  sales. 

(3)  A  monthly  production  report,  showing  the  produc- 
tion of  the  member  reporting  during  the  previous  month, 

with  the  grades  and  thickness  rlassifled  as  prescribed. 
(4)  A  monthly  stock  report  by  each  member,  showing 

the  stock  on  hand  on  the  first  day  of  the  month,  sold  and 
unsold,  green  and  dry.  with-  the  total  of  each  kind,  grade and  thickness. 

i 
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(5)  Price-lists:  Members  must  file  at  the  beginning  of 
each  month  price-lists  showing  prices  f.o.b.  shipping  point, 
which  shall  be  stated.  New  prices  must  be  filed  with  the 
association  as  soon  as  made. 

(6)  Inspection  reports:  These  reports  are  to  be  made 

to  the  association  by  a  service  of  its  own,  established  for 

the  purpose  of  checking  up  grades  of  the  various  members 

and  the  plan  provides  for  a  chief  inspector  and  sufficient 

assistants  to  inspect  the  stocks  of  all  members  from  time  to 
time. 

Second:    The  secretary   is  required  to  send  to  each 
member : 

(1)  A  monthly  summary  showing  the  production  of 

each  member  for  the  previous  month,  "sub-divided  as  to 

grade,  kind,  thickness,  etc." 
(2)  A  weekly  report,  not  later  than  Saturday,  of  all 

sales,  to  and  including  the  preceding  Tuesday,  giving  each 

sale  and  the  price,  and  the  name  of  the  purchaser. 

(3)  On  Tuesday  of  each  week  the  secretary  must  send 
to  each  member  a  report  of  each  shipment  by  each  member, 

complete  up  to  the  evening  of  the  preceding  Thursday. 

(4)  He  must  send  a  monthly  report,  showing  the  indi- 
vidual stock  on  hand  of  each  member  and  a  summary  of  all 

stocks,  green  and  dry,  sold  and  unsold.  This  report  is  very 

aptly  referred  to  by  the  managing  statistician  as  a  monthly 
inventory  of  the  stock  of  each  member. 

(5)  Not  later  than  the  tenth  of  each  month  the  secretary 

shall  send  a  summary  of  the  price-lists  furnished  by  mem- 
bers, showing  the  prices  asked  by  each,  and  any  changes 

made  therein  must  be  immediately  transmitted  to  all  the 
members. 

(6)  A  market  report  letter  shall  be  sent  to  each  member 
of  the  association  (whether  participating  in  the  plan  or  not) 

pointing  out  changes  in  conditions  both  in  the  producing 
and  consuming  sections,  giving  a  comparison  of  production 

and  sales  and  in  general  an  analysis  of  the  market  condi- 
tions. 

Third:  Meetings  shall  be  held  once  a  month  at  Cin- 

cinnati or  at  points  to-  be  agreed  upon  by  the  members. 
It  is  intended  that  the  regular  meetings  shall  afford 

opportunity  for  the  discussion  of  all  subjects  of  interest 
to  the  members. 

Plan  in  Practice 

The  Supreme  Court  does  not  appear  to  have  con- 

sidered the  "Plan,"  as  such,  a  violation  of  the  anti-trust 
laws,  but  to  have  looked  to  the  purpose  desired  to  be 
accomplished  through  it.  The  court,  in  its  decision, 
went  into  some  detail  to  indicate  that  this  plan  was 

not  closely  adhered  to-  in  practice  with  the  obvious 
intent  of  making  its  purpose  more  easily  attainable. 

Thus,  it  is  brought  out  that  "three  important  addi- 
tions" were  made  to  the  plan. 

In  the  first  place,  instead  of  holding  one  meeting 

per  month,  as  provided  for,  the  association  met  approxi- 
mately once  each  week  for  over  forty  weeks  in  the 

Southwestern  territory. 

In  the  second  place,  before  each  of  these  meetings 
a  questionnaire  was  sent  out  to  the  members,  and  from 
the  replies  received,  supplementing  the  other  reports, 
the  statistician  compiled  an  estimate  of  the  condition 

of  the  market,  actual  and  pi-ospective,  which  was  dis- 
tributed to  the  members  attending  each  meeting,  and 

was  mailed  to  those  not  present.  There  were  eleven 

questions  on  this  list  of  which  the  most  important  were : 

(4)  What  was  your  total  production  of  hardwood  dur- 
ing the  last  month?  What  do  you  estimate  your  production 

will  probably  be  for  the  next  two  months? 
(10)  Do  you  expect  to  shut  down  within  the  next  few 

months  on  account  of  shortage  of  logs  or  for  any  other 
reason?    If  so,  please  state  how  long  you  will  be  idle. 

(11)  What  is  your  view  of  market  conditions  for  the 
next  few  months  and  what  is  the  general  outlook  for 
business?     State  the  reasons  for  your  conclusion. 

The  plan  on  paper  provided  only  for  reports  of  past 
transactions  and  much  is  made  of  this  in  the  record 

and  in  argument — that  reporting  to  one  another  past 
transactions  cannot  fix  prices  for  the  future.  But  each 
of  these  three  questions  plainly  invited  an  estimate  and 
discussion  of  future  market  conditions  by  each  member, 
and  a  co-ordination  of  them  by  an  expert  analyst  could 

readily  evolve  an  attractive  basis  for  co-operative,  even 
if  unexpressed,  harmony  with  respect  to  future  prices. 

In  the  third  place,  the  court  pointed  out  that  the 
plan  provided  for  a  monthly  market  report  letter  to  go 
to  all  members  of  the  association.  In  practice  this 

market  report  letter  was  prepared  by  F.  R.  Gadd, 
manager  of  statistics,  but  his  review  of  the  market 
and  forecast  for  the  future  were  contained,  almost  from 

the  beginning,  not  only  in  these  market  letters  but  also 
in  the  weekly  sales  reports,  so  that  they  were  sent  out 
to  all  of  the  members  nineteen  times  between  Feb.  1 

and  Dec.  6,  1919,  and  they  were  discussed  at  all  but 

one  or  two  of  the  forty-nine  meetings  which  were  held. 
All  the  activities  of  the  plan  plainly  culminated  in  the 
counsels  contained  in  these  letters  and  reports. 

Price  Maintenance 

In  addition  to  these  three  points  of  departure,  the 

court  showed  that  the  plan  resulted  in  the  maintenance 

of  high  prices  in  the  face  of  a  falling  market.  This 
is  illustrated  by  excerpts  from  letters  of  members  lo 

the  secretary  which  are  contained  in  the  court's  opinion. 
One  member  says :  "All  who  have  access  to  your  report 

bring  their  prices  to  the  top."  Another:  "There  seems 
to  be  a  friendly  rivalry  among  members  to  see  who  can 

get  the  best  prices,  whereas  under  the  old  plan  it  was 

cutthroat  competition."  Still  another  says :  "Since  we 
became  members  we  have  been  selling  our  lumber  at 

several  dollars  per  thousand  more  than  formerly  and 

we  are  perfectly  satisfied  with  the  plan." 
In  the  opinion  of  the  court,  given  by  Justice  Clarke, 

the  open  price  association  is  a  combination  or  con- 
spiracy in  restraint  of  trade  and,  as  such,  a  violation  of 

the  Sherman  Anti-Trust  Act.  The  court  says  "The 

plan  is,  essentially,  simply  an  expression  of  the  gentle- 
men's agreement  of  former  days,  skillfully  devised  to 

evade  the  law.  To  call  it  open  competition  because 
the  meetings  were  nominally  open  to  the  public,  or 
because  some  voluminous  reports  were  transmitted  to 

the  Department  of  Justice,  or  because  no  specific  agree- 
ment to  restrict  trade  or  fix  prices  is  proved,  cannot 

conceal  the  fact  that  the  fundamental  purpose  of  the 

plan  was  to-  procure  harmonious  individual  action  among 
a  large  number  of  naturally  competing  dealers  with 

respect  to  the  volume  of  production  and  prices,  without 

having  any  specific  agreement  with  respect  to  them,  and 

to  rely  for  maintenance  of  concerted,  action  in  both 

respects,  not  upon  fines  or  forfeitures,  as  in  earlier 

days,  but  upon  what  experience  has  shown  to  be  the 

more  potent  and  dependable  restraints,  of  business 

honor  and  social  penalties — cautiously  reinforced  by 

many  and  elaborate  reports,  which  would  promptly 

expose  to  his  associates  any  disposition  in  any  member 

to  deviate  from  the  tacit  understanding  that  all  were 

to  act  together  under  the  subtle  direction  of  a  single 

interpreter  of  their  common  purpose,  as  evidenced  in 

the  minute  reports  of  what  they  had  done  and  in  their 

expressed  purposes  as  to  what  they  intended  to  do. 

The  court,  however,  seemed  to  imply  that  it  might 

make  some  difference  if  the  reports  were  sent  out  to 
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bMk  MUers  and  bu.ren  uad  wprv  free  from  an«l.va«8 
Isr  •  •kiUfui  interpreter  of  data  in  Huch  a  way  as  to 

rseeaHMBd  hannony  of  action,  for  it  roes  on  to  a«>': 
**1b  the  pre— Bce  of  thin  record  it  is  futile  to  argue 
that  the  purpoee  of  the  plan  wan  nirnply  to  furnish  thoae 
— gf*^  >n  t^>*  induatrv.  with  wid«*)y  iirattenMl  unit*. 
tkt  •qahraleot  of  auch  information  ».«  i«  contained  in 
Ike  ■wrapapera  and  gowmment  publications  with  re- 
apact  to  tlw  market  for  comnoditie*  sold  on  board:*  of 
tr*da  or  stock  exchange*.  One  distinguiHhinK  and 

difference  i«  that  the  published  reports  go  to 
ad  buyer,  but  thes*<  rewrtu  go  to  the  seller 

oatjr;  and  another  ia  that  there  is  no  skilled  interpreter 
of  tke  published  reports,  such  as  we  have  in  this  case. 
to  laaiMently  recommend  harmony  of  action  likely  to 

prove  profitable  in  proportion  as  it  is  unitedly  pursued." 
OiaKNTiNti  Oris  IONS  OF  Justices 

Th«  daetaloa  of  the  Supreme  Court,  cited  here,  was 
not.  however,  unanintous.  Three  justices.  Holmes. 
McKenna  and  Brandeis.  dissented.  As  affecting  the 
practical  situation  this  of  itself  means  little.  Neverthe- 
leas.  the  opinions  of  these  eminent  jurists  merit  con- 
aideration. 

JwUot  Holnaa  says:  "A  combination  to  get  and  dis- 
triboto  sodi  knowledge.  notwithsUnding  its  tendency  to 

c<|aaliat.  not  ncc«asaril>-  to  raise,  prices,  is  far  from  a 
combination  in  unreasonable  restraint  of  trade.  It  is 
trae  that  it  is  a  combination  of  sellers  only,  but  the 
kaowladge  acquired  is  not  secret,  it  is  public,  and  the 
bojrvra,  I  think  I  may  assume,  are  not  less  active  in 
their  efforts  to  know  the  facts.  A  combination  in 
luirMaoaable  restraint  of  trade  imports  an  attempt  to 

ovtr-ride  normal  market  conditions."  This,  it  is  evi- 
dent, ia  an  application  of  the  rule  of  reason  which  wus 

first  applied  to  anti-trust  cases  during  the  presidency 
of  Theodore  Roosevelt. 

Justice  Brandeis  and  McKenna  hold  that  the  Govern- 
ment has  failed  to  prove  that  coercion  was  used  to  main- 

tain prices  or  to  restrict  production.  In  their  opinion, 

"The  illegality  of  a  combination  under  the  Sherman 
Law  lies  not  in  its  effect  upon  the  price  level,  but  in 
the  eotrcion  thereby  effected.  It  is  the  limitation  of 
freadom.  by  agreements  which  narrow  the  market  or  by 
the  eoarcive  power  of  rebates  which  constitutes  the 

unlawful  restraint." 
They  k>ok  upon  the  collection  and  dissemination  of 

information  pertaining  to  prices,  sales,  stocks  on  hand. 
etc.,  as  an  exercise  of  the  constitutional  right  of  free 
speech. 

Furthermore,  they  cannot  reconcile  the  opinion  of 
the  court  in  declaring  illegal  a  combination  of  this  type, 
comprised  of  about  6  per  cent  of  all  hardwood  manu- 

facturers who  produce  about  30  per  cent  of  the  total 
annual  production,  with  other  opinions  which  gave  a 
clean  bill  of  health  to  the  United  Sutes  Steel  Corpora- 

tk«  controlling  60  per  cent  of  the  country's  steel  indus- 
try, and  to  the  United  Shoe  Machinery  Co.  which  enjoys 

a  practical  monopoly  of  the  production  of  shoe  manu- 
facturing machinery.  And  Justice  Holmes  concurs  with 

them  on  the«<>  points. 
An  analysis  of  the  dscision  of  the  Supreme  Court  in 

tkis  case  leaves  no  doubt  as  to  the  illegality  of  such 
opos-prke  asaocistions  as  gather  data  on  prices,  sales, 
stock  oji  hand  and  market  conditions  and  use  this  infor- 

mation aa  described  above.  There  remains  but  to  point 
out  the  probable  effect  that  this  decision  will  have  upon 
the  organixation  and  conduct  of  businoH. 

In  the  first  place,  the  court  appears  to  suggest  that 

it  might  make  some  difference  it'  the  data  were  .<ent  to 
both  sellers  and  buyers,  provided,  however,  that  siu-h 
information  be  kept  free  from  recommendations  smok- 

ing to  bring  about  a  uniformity  of  action  to  control  or 
influence  prices.  If  this  assumption  is  correct,  it  woulil 
still  be  feasible  to  continuo  the  open-price  aa.sociations 
now  in  existence.  However,  certain  radical  ch.Hnjrt's 
would  have  to  be  made  in  their  method  of  operatiun 
But  these  changes  would  probably  not  have  to  be  as 
radical  as  those  exacted  by  Samuel  Untermeyer  of  the 

price  associations  in  the  building  indu.str>',  which 
according  to  reports,  were  required  to  pledge  themselves 
to  cease  gathering  statistics  of  prices,  and  similar  data, 
to  escape  prosecution  as  combinations  in  restraint  of 
trade.  Under  the  court's  decision  the  mere  act  of 
gathering  information  does  not  of  it.self  seem  to  con- 

stitute a  violation  of  the  law.  The  purpose  to  which 
the  information  is  put  is  the  significant  point. 

How  Far  May  Open  Price  Associations  Go? 

The  Federal  Trade  Commission  will  probably  be  called 
upon  to  define  how  far  open-price  associations  may  iro 

in  carrying  out  the  purposes  set  forth  in  their  "paper 
plans"  to  be  within  the  law.  It  is  to  be  hoped  that  the 
members  of  such  associations  will  find  it  possible  to 
continue  their  organizations  for  the  sake  of  the  luMiefit 
that  the  industries  affected  will  derive  therefrom. 
Stability  in  industry  is  desirable.  Wasteful  cutthroat 
competition,  the  aim  of  which  is  to  destroy  competitors, 
is  undesirable  from  the  general  economic  standpoint. 

In  the  long  run  goods  will  not  be  produced  to  Ik*  sold 
at  a  price  which  does  not  cover  the  costs  of  produc- 

tion and  marketing  plus  a  normal  return  on  the  capita! 
involved.  If  these  associations  should  concentrate  their 
efforts  upon  the  problem  of  securing  better  methods  of 
production  with  a  view  to  reducing  wastes,  instead  of 
attemptinjr  to  maintain  high  prices  to  cover  these 
wastes,  the  results  might  be  highly  gratifying. 

In  the  second  place,  to  maintain  a  healthy  condition  in 

industry  demands  a  more  complete  knowledge  of  pro- 
duction, stocks  on  hand,  movement  of  goods,  and  prices, 

than  has  heretofore  been  generally  available  to  the 
business  public  as  well  as  to  the  consumer.  There  is 

an  opportunity  for  this  phase  of  the  activities  of  oiK»n- 
price  associations  to  be  taken  up  by  independent  statis- 

tical service  bureaus  that  supply  a  regular  information 
service  to  one  or  more  industries.  It  will  probably 
also  stimulate  the  Department  of  Commerce  to  greater 
activity  along  these  lines. 

In  the  third  place,  greater  activity  in  the  forma- 
tion of  combinations  through  the  medium  of  the  holding 

corporation  may  be  anticipated.  If  a  corporation,  such 
as  the  United  States  Steel  Corporation,  which  controls 
about  one  hundred  and  fifty  subsidiaries  and  through 
them  alwut  50  per  cent  of  the  steel  industry  of  the 
country,  is  within  the  law,  many  of  these  open-price 
associations  whose  members  control  a  much  smaller 
share  of  their  respective  industries  might  well  assume 
the  holding  company  form  of  organization  and  i>e  on 
the  safe  side.  Of  course,  it  must  be  borne  in  mind 
that,  because  of  practical  difficulties  of  an  economic 
nature,  this  form  of  combination  is  not  suited  to  some 

of  the  industries  that  now  maintain  open-price  asso- 
ciations. Nevertheless,  there  are  many  industries  in 

which  the  movement  toward  combination  will  be  stimu* 
lated  as  a  result  of  the  decision  of  the  Supreme  Court 
in  this 
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Methods  and  Operations  in  a  Filter  Plant 
The  Construction  of  Filters — Some  Interesting  Machine  Operations — Standards  for  Limits 

for  Drive,  Tight,  Keyed  and  Running  Fits 
By  frank  a.  STANLEY 

THE  illustrations  in  the  accompanying  article 
show  some  of  the  tools  and  methods  used  in  the 
Oakland  shops  of  the  Oliver  Continuous  Filter 

Co.,  San  Francisco,  Cal.  The  continuous  filters  manu- 
factured by  this  company  were  originally  developed 

for  the  filtration  of  slime  in  cyanide  plants.    They  have 

FIG.   1.      CONTINUOUS  FILTER 

since  been  extended  rapidly  to  the  chemical  and  indus- 
trial fields.  They  are  applied  to  dewatering  concen- 
trate as  produced  by  the  oil  flotation  process ;  and  in 

the  chemical  industry  they  are  used  in  the  manufac- 
ture of  paints,  dyes,  caustic  alkalis,  nitrate  of  soda, 

phosphates,  and  many  other  chemical  precipitates. 
Newer  applications  are  in  the  manufacture  of  starch 
and  glucose,  and  in  the  sugar  industry  they  are  used 
for  the  filtration  of  saturated  lime  in  beet  sugar  fac- 

tories and  are  further  applied  to  the  purposes  of  cane 
sugar  refineries.  These  are  a  few  of  the  lines  of 
manufacture  in  which  this  make  of  filter  is  employed. 

One  of  the  many  types  of  filters  built  by  this  com- 
pany is  illustrated  by  Fig.  1.  Without  going  too  fully 

into  details  of  design  and  construction,  some  interest- 
ing principles  may  be  briefly  pointed  out  in  order  that 

the  shop  operations  on  certain  members  may  be  nacre 
readily  understood. 

This  continuous  filter  consists  of  a  cylinder  or  drum 
which  in  operation  revolves  partly  submerged  in  an 
open  tank  containing  the  material  to  be  filtered.  The 
drum  surface  is  divided  into  shallow  compartments  sup- 

ported under- neath by  a 

screen  and  pro- 
tected by  wire 

winding  to  pre- 
vent wear. 

Each  section 
of  the  cylinder 
i  s  provided 
with  a  pipe 
connect  ion, 

which  passes 

through  a  hol- 
low trunnion 

to  a  valve 

which  is  auto- 
matic in  its  ac- 

tion. This  con- 
trols the  vac- 
uum applica- 

tion for  form- 

ing and  wash- 
ing the  cake, 

and  also  con- 
trols the  admission  of  air  for  the  discharge  of  the  cake 

and  for  the  cleansing  of  the  filter  medium.  A  scraper 
fits  across  the  tank  in  such  a  manner  that  the  cake  can 
be  entirely  removed  after  it  has  been  released  by  air. 

I'i'MP   i'ylindiot;   ix    it.ack 
FOR  BORING 

,     j 
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via.    2.      RORING    A    TRIW-VION    BEARING    IN    THE   VERTICAT.    MILL.      FIG.    3.      TURNING    A    BEARING    IN    THE 
VERTICAL,  MILL 
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boring  machine  are  presented  in  Fijrs.  4  and  5.  The 
first  of  these  photograph:*  is  reproduced  to  ahow  the 
character  of  the  opening  to  be  bored  out,  and  the 
shoulder  and  flange  surface.s  to  be  machined.  This  also 
illustrates  clearly  the  method  of  securing  the  casting 
upon  the  work  table  by  means  of  stop  screws  at  the 
sides  and  long  heavy  straps  drawn  down  by  square-head 
bolts  from  the  table  T-slots.  In  Fig.  5  the  work  is  seen 
more  from  the  side  where  the  boring  head  is  shown  in 
position  for  entering  the  lower  of  the  two  cylinder 
openings.  This  boring  head  is  made  up  with  in.serted 
cutters  for  roughing  and  finishing  the  bore  and  for 
surfacing  the  joint  face  outside  the  casting,  as  well  as 
for  cutting  the  shoulders  and  counterbored  seats  around 
the  chamber.  The  work  remains  Axed  during  the  boi> 
ing  of  both  cylinders,  the  machine  head  being  elevated 
for  the  second  operation  to  bring  the  spindle  to  the 
right  height  for  the  upper  opening. 
A  considerable  number  of  pump  frames  of  various 
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Both  horizontal  and  vertical  boring  mills  are  used 
for  various  clasaes  of  work  in  the  production  of  these 

filters.  There  are  pump  cylinders  to  be  bored,  trun- 
nion bearings  to  be  bored  out.  trunnions  to  be  machined 

externally  and  numerous  other  members  where  boring 
and  turning  operations  are  carried  on  advantageously. 

In  Fig.  2  a  t>'pical  operation  is  illustrated;  the  boring 
of  a  big  trunnion  bearing  which,  when  finished,  will  be 
mounted  at  one  end  of  the  continuous  filter  to  carry  the 
trunnion,  through  which  are  connected  the  series  of 
pipe*  which  lead  from  the  various  drum  aactions  to  the 
automatic  valve  referred  to  above.  The  method  of 
boring  this  trunnion  bearing  is  shown  clearly  in  the 
illustration,  where  it  ia  seen  held  between  the  jaws  on 
the  table  of  a  vertical  boring  mill.  The  bearing  proper 
and  the  cap  have  already  been  planed  and  fitted  acroM 
the  joint  surfacea,  the  stud  holes  drilled  and  tapped. 
the  studs  put  in  place,  and  the  cap  firmly  aecured  in 
position  b>'  the  nuts  on  the  studs.  The  assembled  t>ear- 
Ing  is  then  brought  to  the  boring  mill  where  it  is  set 
up  square  and  srippad  in  the  Jaws  for  the  boring  of 
the  hole  to  the  naeawary  diameter. 

In  Fig.  8  is  shown  the  operation  of  turning  a  big 
bob  or  trunnion  on  the  vertical  boring  mill  with  the 
flanged  head  of  the  work  saated  over  the  table  Jawa 
aod.baid  internally  by  these  Jaws,  while  turning  is 
•eoonpUabed  with  a  tool  carried  in  one  of  the  regular 
boring  mill  beads. 

Two  vlewa  of  a  pump  cylinder  caating  on  a  horizontal via.  t.     CHART  OP  L.IMIT8  AND  TOLSRANCBt 
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kinds  are  shown  in  the  group  illustrated  by 
Fig.  6.  These  castings  are  bored  out  for  the 
cylinders  on  a  lathe  by  means  of  special  at- 

tachments in  the  form  of  a  big  boring  bar, 
which  is  mounted  in  supporting  brackets 
on  the  carriage  of  the  lathe  and  fed  along 
to  carry  the  cutters  through  the  work.  The 
drilling  of  the  bolt  and  stud  holes  around  the 
flanges  and  for  the  shaft  caps  is  accom- 

plished in  special  jigs  under  upright  and 
radial  drills.  The  main  jig  takes  care  of 
practically  all  the  holes  in  the  casting  ex- 

cept those  located  at  an  angle  for  the  cap 
bearing  studs.  For  the  drilling  of  these 
stud  holes  the  pump  base  is  mounted  at  an 
angle  under  the  drill  press  to  bring  the  sur- 

face to  be  drilled  into  correct  position 
horizontally. 

The  filters  are  made  in  a  wide  range  of 
sizes  which  add  much  to  the  interest  of  the 
work  going  through  the  plant.  For  example, 
the  sizes  most  commonly  used  range  from  a 
diameter  of  3  ft.,  a  length  of  6  in.,  and  an 
area  of  4  square  feet  up  to  a  diameter  of 
14  ft.,  a  length  of  24  ft.  and  an  area  of  1,056 
sq.ft.  The  drums  or  cylinders  and  tanks,  particularly 
for  the  larger  sizes,  constitute  some  striking  examples 
of  big  work  on  sheet  metal  and  other  parts.  One  view 
is  here  reproduced  in  Fig.  7,  showing  a  corner  in  the 
department  where  different  sizes  of  filter  parts  are 
undergoing  the  erecting  process. 

Shop  Allowances 

This  plant  has  done  some  most  progressive  work  in 
establishing  definite  limits  and  tolerances  for  all  classes 
and  all  sizes  of  fits  on  the  various  parts  produced.  The 
two  charts  in  Figs.  8  and  9  show  the  high  and  low 
limits  for  drive,  tight,  keyed  and  running  fits.  Fig.  8 
shows  sizes  up  to  3  in.;  Fig.  9  carries  the  diameters  up 
to  21i  in.  The  latter  diagram  includes  also  the  di- 

ameters of  crosshead  guide  bores. 
In  explanation  of  the  charts  it  may  be  pointed  out 

that  the  nominal  diameters  of  the  shafts  and  bores 
will  be  found  on  the  horizontal  line  extending  across 
the  sheet  and  marked  with  divisions  *,  1,  IJ,  2,  2i,  3  in 
Fig.  8;  and  3  to  21i  in  Fig.  9.  The  vertical  lines  at 
the  right  and  left  of  the  charts  marked  respectively 
0,  1,  2,  3,  and  0,  5,  10,  15,  etc.,  represent  allowances  in 
thousandths  of  an  inch.  For  example  referring  to  Fig. 
8,  taking  a  2-in.  diameter  on  the  horizontal  line,  we  find 
that  keyed  hubs,  say,  are  bored  2.0055  to  2.0010  in. 
For  the  same  size  the  shaft  is  held  between  2  and 
1.9984  inches. 

Special  Reaming  Fixture  for  Main  Bearings 
Special  Correspondence 

Instead  of  scraping  and  fitting  the  motor  crankshaft 
bearings  by  hand  the  Franklin  Motor  Co.  believes  in 
modern  machining  methods  which  consist  of  very  care- 

ful boring  and  line  reaming,  followed  by  the  Martell 
system  of  reaming.  The  seven  bearings  for  the  crank- 

shaft make  it  quite  a  problem  to  secure  the  desired 
accuracy  in  a  commercial  scale  of  production  and  at  a 
reasonable  cost. 

Two  crankcases  are  bolted  to  the  stand  A,  being  held 
down  in  position  by  hook  bolts  and  the  easily  handled 

FIG.   9.     CHART  OF  LIMITS  AND  TOLERANCES 

spoked  nuts  as  at  B.  An  electric  motor  enclosed  in  the 
head  C  drives  the  reamer  through  suitable  reduction 
gears.    Some  of  the  reamers  are  shown  at  D. 

As  is  common  with  most  high-grade  motors,  selective 
assembly  is  used  within  comparatively  narrow  limits. 
Each  bearing  of  the  crankshaft  is  carefully  measured 
and  its  diameter  noted.  When  all  the  bearings  have  been 
measured,  a  reamer  is  selected  for  each  bearing  which 
will   give  just   the   desired   allowance   for   an   oil   film. 

These  reamers  are  put  on  the  reamer  bar  in  their 
proper  sequence  and  the  crankcase  reamed  as  shown 
in  the  illustration.  This  method  allows  just  the  right 
clearance  for  oil   in   each  bearing,  eliminates  the  un- 

SPICfMAI,    FIXTt'RK   FOR    DRIVING    MARTELL    REAMER 

satisfactory  scraping  operation  and  secures  a  uniformity 
of  motor  bearing  conditions  which  insures  satisfactory 
service  to  the  user. 
By  using  the  double  stand  shown  one  man  can  be 

selecting  the  reamers  for  the  next  crankcase  while  the 
first  is  being  reamed,  thus  securing  double  work  from 

one  reaming  head  and  materially  increasing  the  output' 
per  square  foot  of  floor  space. 
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Service  As  It  Isn't How  the  Manufacturer  Makes  His  Service  Plant  Efficient— Variety  of  Repair 
Methods.  Tools  and  Costs — Why  Service  Reputation  Influences  Sales 

By  HOWARD  CAMPBELL 
W«at«r«  BdUor,  Ambucan  MACiiiNiar 

ONE  of  the  peculiarities  of  the  American  peopl
e 

is  their  knack  of  isolating  some  one  word  of  our 

fast-<levek>pinc  "American"  langusKe.  and  usins 
it  for  every  legitimate  and  illegitimate  punx>8e  until  it 

It  wvm  to  a  fraxxle.  The  vkvrdj*  "•efficiency,"  "cam- 
oaflagt**  and  "sell~  afford  exampleti  uf  what  may  happen 
to  an  otherwise  perfectly  good  word  when  the  public 
fastens  onto  it.  This  is  especially  true  of  the  word 

"service,"  which  has  alwa)-s  coN'ered  a  multitude  of  sins, 
becoming  more  and  more  indefinite,  and  unleHS  some- 

thing is  done  to  rescue  it.  it  will  lose  its  original  mean- 
ing and  soiae  other  word  must  be  provided  to  fill  the 

place  for  which  this  one  was  intended. 
The  purchaser  of  an  automotive  unit  buys  his  car. 

tmck  or  tractor,  as  the  case  may  be.  with  a  vague 

understanding  that  his  purchase  entitles  him  to  some- 

thing known  as  service.  In  an  effort  t»>  make  this  serv- 
ice effective,  the  various  manufacturers  have  organized 

service  departments,  which  most  of  them  regard  as  a 

MSCMaary  evil — and  with  most  of  them,  that  is  as  far 

■a  their  interest  goes.  It  is  true  that  .some  manufac- 
turers have  their  own  distributing  stations  where  the 

costomers  are  to  come  for  the  nece&sary  repairs.  Such 
manufacturers  usually  have  at  least  one  man  in  the 

Impair  shop  who  has  been  through  the  factory  "service 
school."  such  as  it  is.  and  is  presumably  capable  of 
doing  any  job  required,  in  what  is  supposed  to  be  a 
standardUed  manner. 

Lack  or  Eqi/ipmbnt  Hinders  Work 

But  even  then,  the  chances  are  that  he  has  to  do  the 
work  with  tools  that  either  he  or  the  service  manager 
has  devised,  with  the  result  that  the  job  may  be  done 

correctly— that  is  to  ssy,  in  approximately  the  condition 
in  which  it  was  turned  out  of  the  factory,  and  in  a 

reasonable  length  of  time,  or  it  may  not.  I  understand 
that  the  manufacturers  of  what  is  probably  the  most 

popular  car  in  the  world  require  only  that  the  dealer 
or  service  sUtion  manager  purchase  his  parts  from  the 

factory,  and  that  he  keep  his  prices  within  a  certoin 
limit,  in  order  to  obtain  the  right  to  use  a  sign  which 

reads  "AUTHORIZED  SERVICE  STATION."  So  far 
as  I  have  been  able  to  learn,  alt  that  is  authorized  are  the 

parts  that  he  uses.  He  may  use  any  kind  of  machinery 
he  like*,  or  any  kind  of  tools  he  has  or  may  devise,  and 

amy  torn  oat  the  work  in  any  length  of  time  he  re- 
qaires.  Of  course,  the  price  factor  limits  the  time  to 
a  cerUin  extent,  but  it  has  nothing  to  do  with  the 

quality,  and  so  far  as  I  can  learn,  this  is  the  only 

automobile  manufacturing  firm  in  existence  that  at- 
tempts to  regulate  the  prices  charged. 

It  should  be  obvious  to  even  the  most  casual  observer 

that  a  job  done  with  poor  tools  is  going  to  take  a  far 

longer  time  than  the  same  job  done  with  tools  designed 
for  that  iTprm  purpose.  Not  only  that,  but  a  job  done 

vrith  poor  tools  is  often  a  poor  job.  So  under  the  pres- 
ent system,  where  each  service  station  manager  or 

garage  foreman  buys  just  such  tools  as  he  has  to  have 

Me  or  1 .  A.  ■..  »*a.  I,  l»»i- 

and  can't  make,  and  makes  all  the  rest  out  of  such 
materials  as  he  happens  to  have  at  hand,  it  is  obvious 

that  "8er\'ice."  as  exemplified  by  a  dozen  different  serv- 
ice stations,  means  a  dozen  different  things. 

Long  Isuind  Servick  Efficiency 

I  do  not  think  there  is  any  question  but  that  the 
largest  automotive  service  stations  in  the  world  are  on 
Long  Island,  New  York.  Long  Island  City  is  just  across 

the  river,  only  a  few  minutes  from  "automobile  row" 
on  upper  Broadway,  easily  accessible  and  yet  out  of 
the  crowded  section.  The  Packard  Motor  Car  Co.  has 

a  six-story  service  plant  there,  the  Pierce-Arrow  Co. 
maintains  a  plant  there,  as  do  the  White  Motor  Co.,  the 

Rolls-Royce  Co.,  and  several  others,  including  the  Hell- 
man  Motor  Co.  which  is  a  Ford  "authorized  service 

station." 
Here,  also,  the  New  York  Telephone  Co.  has  its  own 

service  plant,  by  far  the  most  complete  of  them  all. 
This  company  owns  more  than  a  thousand  motor  cars 
and  trucks,  including  nearly  700  Fords,  practically  all 
of  which  are  kept  busy  ironing  out  the  troubles  in  the 
communication  system  of  New  York  City  and  vicinity. 

Last  summer  I  spent  some  time  in  each  of  these 
several  ser\Mce  plants  gathering  material  for  a  series  of 
articles  since  published  in  American  Machinist,  and 

had  an  opportunity  to  observe  the  manner  in  which  dif- 
ferent organizations  went  about  the  job  of  repairing 

motor  cars  and  trucks.  I  discovered,  among  other  things, 

that  not  only  did  these  different  service  managers  em- 
ploy different  tools  and  methods  for  performing  approxi- 

mately the  same  operation,  but  that  different  kinds  of 
tools  and  methods  were  employed  for  performing  the 
same  repair  operation  on  the  same  kind  of  car  or  truck. 

Five  different  service  plants  had  five  different 
methods  of  align-reaming  the  main  bearings.  They  all 
had  different  ideas  and  tools  for  reaming  and  facing 
connecting  rods,  and  one  plant  had  two  types  of  fixtures 
for  performing  this  operation.  Practically  all  these 
pieces  of  equipment  were  designed  by  the  shop  foreman 
or  superintendent  and  were  made  in  their  own  shops. 
One  plant  uses  an  electric  hoist  on  an  overhead  trolley 
to  lift  the  motor  from  the  chassis;  another  uses  a  chain 
hoist,  and  another  uses  a  floor  crane  which  operates  with 
a  crank. 

For  re-boring  the  cylinder  blocks,  one  plant  uses  a  cer- 
tain type  of  reamer,  another  uses  a  different  kind,  still 

another  uses  a  patent  cylinder  re-boring  tool,  while  yet 
another  grinds  the  bores.  The  chances  are  that  four 
car-owners  will  pay  four  widely  different  prices  for 
having  approximately  the  same  type  of  job  done. 

The  New  York  Telephone  Co.  is  one  firm  that  does  not 
hesitate  to  make  any  equipment  necessary  to  keep  its 
cars  and  trucks  in  operation.  It  is  servicing  its  own 
units,  which  is  considerably  different  from  servicing 
that  of  a  customer  who  will  pay  whatever  the  bill  comes 
to  with  little,  if  any,  protest.  Consequently,  the  New 
York  Telephone  Co.  has  tools  for  removing  bearing  caps, 
for  pulling  out  canuhafts,  for  removing  clutches  from 
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their  shafts,  for  removing  drive  shaft  sleeves  from 
Ford  motors,  for  holding  bearings  while  reaming,  for 
compressing  the  packing  in  a  rear  bearing  case,  for 
testing  magnets,  and  for  doing  all  kinds  of  jobs,  which, 
without  special  equipment,  would  require  a  great  deal 
more  time  than  the  telephone  company  thinks  necessary. 
It  makes  every  piece  of  equipment,  whether  tool,  jig, 
or  templet,  that  is  required  to  expedite  repairs,  and  the 
service  manager  claims  that  enough  is  saved  in  a  short 
time  to  pay  for  the  tool  many  times  over.  Those  of 
our  factory  service  managers  who  are  looking  for  ideas 
would  undoubtedly  find  some  good  ones  there. 

Repair  Ideas  Not  Distributed 

Some  years  ago,  the  designers  of  a  certain  well-known 
make  of  car  constructed  a  steering  gear  in  which  no  pro- 

vision was  made  for  taking  up  the  wear.  It  is  possible 
that  they  were  designing  a  car  which  was  never  to 
wear  out,  but  unfortunately,  their  plans  miscarried.  In 
due  time,  numbers  of  these  cars  showed  up  at  the  Long 
Island  service  station  for  steering  gear  repairs.  So 
some  one  there  devised  a  method  of  repairing  this  part 
which  made  it  practically  as  good  as  new  and  also  made 
possible  take-up  for  wear.  But  do  you  suppose  that 
any  of  the  others  of  this  company's  service  plants  know 
how  to  do  this?  I  doubt  if  the  home  plant  ever  heard 
of  the  idea. 

Let  us  suppose,  then,  that  a  man  owning  one  of  these 
cars  was  to  take  it  into  the  Long  Island  service  station 
to  have  the  play  in  the  steering  gear  taken  up.  He 
would  have  his  car  back  in  a  comparatively  short  time, 
would  pay  a  reasonable  price  for  the  job,  and  would 
probably  feel  perfectly  satisfied.  But  suppose  another 
man  who  owned  the  same  type  of  car  took  his  car  into 
the  Detroit  or  Chicago  service  plant  for  a  similar  pur- 

pose. The  chances  are  that  he  would  either  have  to  buy 
a  new  steering  gear,  or  would  get  a  job  that  would  wear 
loose  again  in  a  short  time. 

The  foreman  in  the  machine  shop  of  the  Long  Island 
service  plant  of  another  well-known  company  has  de- 

vised a  method  of  testing  valve-springs,  so  that  he 
knows  that  every  spring  used  is  of  the  proper  tension. 
The  fact  that  he  finds  some  weak  ones  is  proof  that  such 
an  operation  is  necessary.  But  do  you  suppose  that  the 
rest  of  this  company's  distributors  have  similar  testing devices?    I  doubt  it  very  much. 

The  same  foreman  invented  a  gage  for  testing  the 
grinding  of  valve  heads.  The  gage  is  bell-shaped,  with 
a  hole  down  through  the  handle  for  the  valve  stem,  and 
with  the  inside  of  the  bell  ground  to  the  exact  angle 
that  the  valve  seat  was  intended  to  have.  The  gage  is, 
of  course,  hardened  and  ground.  The  operator  grinds 
the  angle  of  the  valve  until  he  has  a  seat,  then  he  puts 
a  bit  of  Prussian  blue  in  the  bell  of  the  gage  and  rubs 
it  around.  Then  he  inserts  the  valve  and  turns  it  around 
in  the  gage  while  the  valve  seat  rubs  against  the  blue. 
An  examination  of  the  seat  will  show  whether  the  angle 
is  perfect  and  whether  the  valve  is  seating  all  the  way 
round  or  not.  If  the  seat  is  not  perfect,  he  changes  the 
set-up  of  the  machine  until  the  desired  results  are  ob- 

tained. Such  accuracy  as  is  obtained  by  this  means 
would  not  be  possible  in  the  use  of  the  ordinary  bevel 
protractor  such  as  the  average  machinist  uses,  and  cer- 

tainly the  job  would  take  much  more  time  if  the  oper- 
ator had  to  try  the  valves  in  a  cylinder  block.  Why 

doesn't  the  company  furnish  each  one  of  its  service 
stations  with  one  of  these  gages? 

Contrast  the  methods  in  use  in  these  service  plants, 
which  are  supposed  to  be  the  best  in  the  world,  with 
the  methods  in  use  at  the  factories  in  which  the  cars 
were  made.  The  Packard  Motor  Car  Co.,  the  Fierce- 
Arrow  Motor  Car  Co.,  the  Hudson  Motor  Car  Co..  the 
International  Motor  Truck  Co. — ^practically  all  of  the 
nine  service  plants  that  I  visited— were  operated  by 
manufacturers  who  pride  themselves  that  the  methods  in 
use  in  their  factories  are  the  best  to  be  obtained  or 
devised.  Their  manufacturing  methods  are  standard- 

ized—their tools  and  gages  are  standardized— their 
inspection  methods  are  standardized — everything  in 
their  shops  that  can  be,  is  standardized,  so  that  all 
parts  will  be  alike  and  every  car  turned  out  will  be 
exactly  like  every  other  one. 

But  when  the  man  who  has  bought  one  of  these  cars 
needs  some  repair  work  done,  what  does  he  find?  If  he 
takes  his  car  to  one  shop,  he  gets  one  kind  of  a  job 
done  and  has  the  car  back  in  three  days,  while  it  costs 
him,  perhaps,  |45.  If  he  takes  it  to  another  shop,  he 
gets  it  back  in  six  hours,  and  they  charge  him  $12. 
And  the  worst  of  it  is  that  the  shop  where  he  got  the 
poorer  job  and  paid  the  more  money  may  be  the  dis- 

tributor's own  service  station. 
It  was  told  to  me  recently  that  a  new  manager  was 

sent  out  to  a  certain  Western  city  to  take  charge  of  a 
sales  and  service  organization  for  the  makers  of  a  very 
prominent,  high-grade  car.  After  he  had  been  on  the 
job  for  some  time,  he  discovered  that  the  amount  of 
service  work  done  by  his  establishment  was  compara- 

tively small.  Upon  looking  up  the  records  of  owners 
in  his  district,  he  found  that  very  few  of  them  ever 
came  near  his  place. 

So  he  walked  down  the  street,  looking  for  a  car  of  the 
brand  that  he  was  dispensing.  He  found  one  and  im- 

mediately stationed  himself  where  he  could  intercept 
the  driver  when  he  returned.  The  driver  came  along 
a  few  minutes  later,  and  the  distributor  broached  the 
subject  of  service  and  asked  the  driver  where  he  had  his 
repair  work  done.  The  man  told  him,  and  then  the 
distributor  asked,  "Why  don't  you  take  your  car  to  the 
local  service  station  to  get  your  work  done?"  The  car 
owner  said  that  there  they  didn't  have  any  equipment 
to  do  a  decent  job  with,  consequently  it  took  them  three 
times  as  long  as  it  should  and  when  they  finished  it 
wasn't  any  good.  So  the  dealer  went  back  to  his  service station  and  looked  it  over.  He  found  that  the  machine 
shop  equipment  consisted  of  two  vises,  one  broken,  a 
post  drill,  and  an  arbor  press. 

The  time  is  coming  when  a  sign  "Authorized  Service 
Station"  will  mean  that  the  operators  of  that  shop  are using  equipment  approved  by  the  manufacturers  of  the 
car  whose  name  appears  on  the  sign,  that  the  work  done 
will  be  done  according  to  approved,  and  as  far  as  pos- 

sible, standardized,  methods,  and  that  the  price  charged 
will  be  standard  except  for  such  variations  as  are  neces- 

sitated by  the  differences  in  overhead  expense  and  wage 
scales  in  the  different  localities. 

Then  such  a  sign  will  mean  that  the  factory  is  stand- 
ing back  of  its  service  plants  with  a  guaranty  both  as 

to  quality  and  price.  I  predict  that  under  those  condi- 
tions, the  automobile  owner  would  no  sooner  turn  his 

car  over  to  an  irresponsible  mechanic  who  is  operating 
a  one-horse  garage,  than  you  would  take  your  typewriter 
or  dictaphone  to  a  machine  shop  to  have  it  repaired. 
When  that  time  comes,  the  word  "Service"  will  have 

a  definite  meaning,  both  to  the  manufacturer  and  to  the 
purchaser  of  the  unit. 



AMERICAN     MACHINIST 
Vol.  56.  No.  8 

Bevel  and  Spiral  Bevel  Gear  Practice 
Standard  Tooth  Design  for  Straiiirht  and  Spiral-Tooth  Bevel  Gears  as  Recommended  by  a 

Committee  of  the  American  (lear  Manufacturers  Association 

By  FRED  H.  COLVIN 
Btllior,  Xutaacxs  MAcuiNirr 

THE  AnMricao  G«ftr  Manufacturers  Association 
is  tnd— Twing  to  determine  standards  that  shall 
be  of  rml  value  both  to  the  users  of  roars  and 

to  thoM  who  nanufacture  them.  With  this  in  view 
it  immm  from  time  to  time  standards  of  recommended 

pnetin.  and  will  appreciate  suggMtions.  constructive 
crftidMBs  and   recommendations  of  all  kinds.     These 

should  be  sent  to  the  otlice  of  the  secretary,  4401 
Germantown  Ave.,  Phila.,  Pa.  Users  of  gears  should 

co-operate  in  ever>'  way  possible.  The  practice  recom- 
mended herewith  was  adopted  in  April,  1921.  If 

anyone  has  suggestions  or  improvements  to  offer,  now 
is  the  time  to  do  so. 

It  is  the  aim  to  standardize  on  the  tooth  design  of 
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both  bevel  and  spiral  bevel  gears  and  this  first  recom- 
mendation is  for  ratios  between  3-1  and  8-1  for  the 

14J-deg.  pressure  angle  with  a  detailed  explanation  of 
the  steps  taken  to  determine  the  recommended  values. 

Bevel  gear  teeth  are  considered  as  being  on  a  pitch 
radius  equal  to  the  back  cone  radius  of  the  particular 
gear  or  pinion.  In  Fig.  1,  the  pitch  circles  of  the  gear 
and  pinion  are  drawn  together  at  the  base  circle  of 
the  pinion  determined  by  the  pressure  angle  A.  In- 

volute tooth  contact  cannot  take  place  below  the  base 
circle  since  the  involute  curve  has  its  inception  at  the 
base  circle  and  any  projection  of  the  gear  or  pinion 
beyond  the  base  circle  of  the  pinion  at  the  beginning 
and  end  of  the  theoretical  arc  of  action  is  useless  in 
so  far  as  the  tooth  action  is  concerned. 

The  problem  is  first  to  find  the  gear  addendum,  which 
at  the  beginning  of  the  arc  of  approach  extends  to  the 
base  circle  of  the  pinion,  labeled  in  Fig.  1,  the  maximum 
theoretical  addendum.  The  values  in  Table  I  were 
obtained  on  this  basis  by  solving  the  oblique  triangle 
for  the  various  ratios  and  pressure  angles.  An  ex- 

amination of  this  table  will  show  that  the  tabular 

values  between  ratios  3-1  and  8-1  do  not  change  greatly 
and  in  preparing  the  bevel  gear  tooth  proportion 
tables,  we  have  assumed  that  there  is  no  change. 
A  percentage  has  been  added  to  the  theoretical 

values,  the  purpose  of  which  is  to  provide  an  ease-off. 
Reference  to  Fig.  2  will  show  graphically  that  unless 
this  percentage  is  added  the  tooth  load  on  the  gear 
at  the  beginning  of  approach  will  lie  along  the  very 
top  edge  of  the  tooth,  a  condition  to  be  avoided. 

The  specimen  shapes  of  the  teeth  specified  in  Table 
II  of  14i-deg.  straight  tooth  gear  proportions  are  shown 
in  Figs.  3  and  4.  The  circular  thicknesses  given  in  the 
table  were  obtained  from  these  layouts  by  giving  con- 

sideration not  only  to  strength  but  also  to  the  width 
of  the  top  land  and  insure  a  width  sufficient  to  prevent 
a  complete  carbonization  with  a  consequent  brittleness 
in  case  hardening. 

The  values  given  in  Tables  II  and  III  are  for  1  D.P. 
throughout.  For  any  other  pitch,  it  is  necessary  to 
divide  the  tabular  values  by  the  given  diametral  pitch. 

For  ratios  below  3-1  it  is  purposed  to  provide  addi- 
tional tables.  The  range  covered  by  these  tables  will 

necessarily  be  smaller  than  that  covered  by  the  present 
table  as  the  change  in  the  maximum  theoretical  adden- 

dum is  more  pronounced  among  the  lower  ratios  as 
will  be  noted  in  an  examination  of  Table  I. 

Spiral  Bevel  Gears 

Table  III  shows  the  tooth  proportions  for  14J-deg. 
spiral  bevel  gears  for  ratios  between  3-1  and  8-1.  The 
values  are  obtained  in  the  same  manner  as  for  the 
straight  tooth  gears  with  two  modifications.  The 
working  depth  of  the  spiral  bevels  is  85  per  cent  of 
that  of  straight  tooth  gears  or  approximate  standard 
depth  for  the  normal  pitch.  The  bottom  clearance  is 
0.07  of  the  circular  pitch  instead  of  the  usual  standard 
of  0.05  of  the  circular  pitch. 

Figs.  5  and  6  show  specimen  tooth  shapes  based  on 
the  proportions  given  in  Table  III.  All  tables  showm 
cover  only  hardened  gears. 

A  different  proportion  of  circular  thickness  will  be 
required  for  unhardened  gear  teeth.  The  20-deg. 
pressure  angle  bevel  and  spiral  bevel  gears  are  under 
consideration  and  tooth  proportion  tables  similar  to 
those  shown  for  the  14i-deg.  will  be  offered  in  the 
near  future. 

The  Bugaboo  of  Production  Costs 
By  Harry  Senior 

From  every  side  there  is  continually  being  dinned 
into  our  ears  or  flashed  on  our  vision  the  command  to 
"Cut  Production  Costs."  Every  advertiser  of  machinery seeks  to  impress  upon  our  minds  the  idea  that  he  can 

supply  us  with  a  machine  that  will  "produce  at  lower 
cost,"  or  a  device  that  will  "lessen  the  cost  of  produc- 

tion" to  an  extent  that  will  pay  the  cost  of  installation 
in  an  incredibly  short  space  of  time.  Emblazoned  upon 
the  bill-boards,  embellished  in  the  flood  of  gaudy  adver- 

tising literature  that  reaches  our  desks,  even  staring 
us  in  the  face  from  each  alternate  page  top  of  American 
Machinist,  is  the  constantly  recurring  admonition  to 
"cut  the  cost  of  production." 

In  view  of  the  fact  our  manufacturing  costs  are  but 
about  10  per  cent,  in  many  cases  even  less,  of  our  selling 
prices,  is  it  not  about  time  we  began  to  talk  about  cut- 

ting something  else?  The  best  brains  of  the  machine  in- 
dustry have  been  for  years  wrestling  with  the  problems 

of  developing  new  machinery  or  new  methods  of  turning 
out  more  work  in  less  time  until  it  would  seem  that, 
instead  of  waiting  to  see  if  we  are  really  going  to  get 
our  shop  work  done  for  nothing,  we  might  at  least 
make  the  attempt  to  discover  some  way  in  which  con- 

tributory costs  can  be  made  to  follow  the  downward 
trend  instead  of  continually  going  in  the  other  direction. 

The  two  most  conspicuous  items  that  may  be  classed 

as  contributory  cost  are  "overhead"  and  "selling  ex- 
pense." During  the  last  twenty  years,  and  with  start- 

lingly  increased  rapidity  for  the  last  five,  these  items 
have  been  mounting  out  of  all  proportion  to  production 
costs  which,  had  until  1914  been  going  the  other  way. 

Some  few  months  ago  I  had  occasion  to  call  upon 
a  concern  having  offices  in  a  neighboring  city  with  a 
view  to  purchasing  additional  equipment  for  our  fac- 

tory. I  found  upon  arrival  a  splendid  suite  of  ofHces 
with  president,  vice-president,  works  manager,  and  en- 

gineer, each  installed  in  a  sumptuously  furnished  pri- 
vate room  surrounded  with  all  the  time  and  labor  saving 

appliances  for  office  use  that  there  are  on  the  market. 
They  had  a  good  machine;  just  the  thing  I  wanted 

and  that  "would  cut  my  production  costs  enormously" 
(they  all  told  me  so),  but  the  price  was  too  high. 

I  expressed  a  desire  to  see  the  shop  where  the  ma- 
chine was  made,  thinking  that  I  might  perhaps  find  an 

example  of  how  to  do  good  work  cheaply  that  would 
more  than  offset  the  cost  of  my  trip  to  the  city.  This 
desire  met  with  instant  endorsement  by  the  assembled 
officials  and  I  was  forthwith  transported  (in  a  high-pow- 

ered car)  to  the  outskirts  of  the  city,  where  I  found 
a  little  7x9  factory,  housing  not  more  than  ten  people 
all  told.  Not  even  the  Connecticut  chap  who,  seeking  a 
position  as  production  manager,  advertised  his  ability 

to  "cut  production  costs  125  per  cent,"  could  have  paid 
the  rent  on  the  downtown  offices  with  this  shop  at  any-d 
thing  like  a  fair  selling  price  for  the  machine.  i 

The  "greedy  worker"  is  often  accused  of  getting  more 
than  his  share  of  the  profits  of  industry;  but  if  90  per 
cent  of  these  profits  go  elsewhere  than  to  the  shop  it 
would  seem  that  he  who  works  in  a  shop  has  at  least  a 
good  alibi.  If  the  published  statements  be  true  that  the 
time-keeping  mechanism  of  a  high-grade  watch  costs 

the  factory  around  49  cents,  or  that  the  "works"  of  a 
tin  Lizzie  involve  an  expenditure  of  $69  (or  is  it  69 
cents?),  where  would  the  dear  consuming  public  get 
off  if  the  shop  man  did  his  part  of  the  work  for  fun? 
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Making  Use  of  Tables 
Soiii«  Quick  Methods  of  Figuring— Usingr  Tables  of  Squares  and  Cubes — Various  Ways  in 

Which  Tables  of  Logarithms  Can  Be  Used 
By  WILLIAM  S.  AYARS 

MEN  who  do  much  computing  uae  ca
kruUtinK 

marhinw  or  tabiM  to  ■  great  extent.  Tho.se  who 
do  it  only  occasionaliy  do  not  usually  have  these 

•Mi,  and  their  work  ia  not  such  that  it  would  pay  either 

tkmm  or  tMr  Mnptoyera  to  purchase  elaborate  books  of 

tablw  or  oxponaive  adding  machines.  The  slide  rule 

la  qpkk  and  accurate  enough  when  not  more  than  three 
algnlfleant  figures  are  wanted,  and  five  or  six  place 

logarithms  are  both  hand>-  and  quick  when  one  is 
familiar  with  their  use.  But  many  men  are  called  upon 

to  do  cloae  figuring  from  time  to  time  who  do  not  own  a 

■Ude  mle  and  could  not  use  one  if  they  did :  who  have 

BO  aeeooo  to  either  calculating  machines  or  complete  seta 
of  tahlea. 

Alinoet  any  handbodc,  however,  has  tables  of  squares 
from  1  to  999  and  it  is  both  easy  and  accurate  to  use 

a  tahio  for  multiplying  together  any  two  numbers 
or  average  is  leas  than  1,000.  The  rule 

is  as  follows:  Add  the  two  numbers  and  divide  by  2, 
thus  getting  the  average;  then  take  the  square  of  the 
a\-erage  from  the  table  of  squares,  subtract  the  average 
fnan  the  large  number  and  take  the  square  of  this 

Bomber  from  the  table  of  squares;  subtract  this  latter 

•qnare  from  the  former  and  the  difference  is  the 

pniduct  of  tile  two  numbers.  For  example:  Find  the 
product  of  9S7  X  685: 

987-f  688^g^^.  gjj,  _^  657  721  (uble) 

887  —  811  =  126:   126*  =  15,876  (Uble) 
667.721  —  15,876  =  641.845 

To  use  a  table  of  squares  for  the  square  of  a  number 
beyond  tiie  range  of  the  table.  This  is  easy  for  any 
number  not  a  prime  number,  especially  if  it  l>e  divisible 
by  2,  S.  5,  7,  11.  etc.  Divide  the  numl)er  by  a  factor  that 
will  make  the  quotient  come  under  1,000.  Look  up  the 
square  of  the  quotient  and  multiply  it  by  the  square  of 
the  factor,  and  tlie  result  is  tlie  square  of  the  original 
number.  To  illustrate  this,  take  the  number  2,127.  This 

will  divide  by  3,  and  the  quotient  2.127  -f-  8  =  709. 
From  the  Uble. 

709*  =  S02.681 
8*  —  9 

9  X  502.681  =  4.624.129.  which  is  2.127. 

It  may  be  argued  that  some  of  these  methods  may 
take  more  tinte  than  doing  the  work  direct.    They  will 

at  first,  bat  tlie  advanUge  is  that  the  number  of  multi- 
plications is  leea,  and  therefore  the  chances  of  error  are 

weened     There  are  also  cases  where  they  do  not  apply 

aaily.  as  where  the  moan  l>etween   two   numl)erB   is 
rartional,  thtu 

688  '  276     969       ...  . 

— ^    T  ■  *^*-*- 
of  47AJi  U  i  of  the  square  of  2  X  474.6 But  tiic  square 

Many  tables  of  squares  include  square  rooU.  but 
mmtttmm  aqnaree  only  are  foond.  To  use  such  a  Uble 
to  tad  aqoare  roota  is  easy.  Iwt  care  is  needed.    Take 

the  number  374.544  whose  square  root  is  wanted.  Now 
the  number  374,544  is  a  perfect  square— the  square  of 
612.  But  612  is  certainly  not  the  square  root  of  374.644 
nor  is  61.2  nor  6.12.  You  must  work  in  twos  each  way 
from  the  decimal  point.  If  we  could  find  a  square  equal 
to  374,  or  37,454.  it  could  be  used.  We  can  find  37.249 
and  37,636,  the  squares  of  193  and  194  respectively. 
Now  two  places  in  the  square  is  e<jual  to  one  in  the  root; 
so  if  the  square  root  of  37,249  is  193,  the  square  root  of 
372.49  is  19.3  By  simple  interpolation,  if  needed,  two 
more  figures  are  SS  hence  the  square  root  of  374.544  is 
19.868  to  three  places  of  decimals.  This  checks  up  with 
the  actual  calculation  of  V374.544. 

SUndard  shafting  sizes  run  iV  under  even  quarter 
inches  and  tne  writer  once  had  to  work  out  some  prob- 

lems on  the  strength  of  shafting.  The  task  resolved 
itself  into  finding  the  proper  size  of  standard  shafting 

to  carr>'  a  cerUin  horsepower  at  a  certain  r.p.m.  A 
very  convenient  formula  is 

dVN Horsepower  of  .shafting  =qoi  qAA 

Here  d  is  the  diameter  of  shafting  in  inches ;  /  is  fiber 
stress  allowed  pound  per  square  inch;  and  N  =  r.p.m. 
It  was  necessary  to  have  the  cubes  of  shafting  diameters 
for  quick  work  and  on  a  rainy  Sunday  I  worked  them 
out  for  the  common  range  of  sizes.  Take  for  example 
311— what  is  its  cube?  I  did  it  by  changing  3(1  to  the 
improper  fraction  63-16.  I  took  the  cube  of  63  and  that 

of  16  from  a  table  of  cubes  equal  to:  63'  =  250,047; 
16'  =  4,096.    Then  I  used  logs: 

log  250,047  =  5.398022 
log  4,096  =  8.612860 

log«=dlfr.=  1.7856G2 

X  =  61.05,  aprx.,  ̂   (3»J)'. By  a  special  table  this  is  given  as  61.04663.    A  value 
of  61  should  have  been  close  enough. 

For  finding  a  cube  root  when  no  table  of  cube  roots  is 
available,  a  table  of  cubes  can  be  used  in  the  same  way 
as  the  table  of  squares  previously  explained.  But  here 
even  more  care  is  needed,  because  a  move  of  one  place  in 
the  root  moves  the  decimal  three  places  in  the  cube. 
Thus  the  cube  of  12.1  is  1,771.561;  of  121  it  is  1,771,561. 
Wliat  then  would  be  the  approximate  cube  root  of 
17.715.61  ?  We  find  in  the  table  of  cubes  17,779,581,  the 
cube  of  261.  The  cube  of  26.1  would  then  be  17,779.681 
which  is  quite  close  enough  for  most  purposes.  If  it  is 
necessary  to  compute  a  cube  root,  the  easiest  way  is  to 
look  up  the  logarithm  of  the  cube  and  divide  it  by 
3.  The  result  is  the  log  of  the  root.  This  need  not  be 
very  close  for  good  results.  It  is  always  easy  to  get  the 
log  of  a  4-figure  number  without  interpolation.  Take 
the  number  above,  17,715.61  call  it  17,716. 

Log  17,710  =  4.248219 
Add  for      6  =  147 

Log     17,716  =  4.248866 
i  log  17,716  =  1.416122;    antilog  =  26.07 

This  is  quiU  close  enough  for  all  ordinary  uses. 
It  is  sometimes  necessary  in  marine  work  to  get  the 

i  power  of  the  displacement,  the  D'  of  the  so-called 
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Admiralty  Constant.  It  can  be  obtained  by  squaring 
the  displacement  in  tons,  and  then  taking  the  cube  root 
of  the  square.  Displacements  usually  run  well  over  1,000 
tons,  and  have  not  the  habit  of  coming  out  in  easy 
figures.  Thus  take  one  of  4,725  tons.  Its  square  is  a 
big  number  and  the  cube  root  of  that  square  none  too 
easy  to  find.    But  it  is  very  simple  with  logs: 

Log  4,725  =      3.674402 

X2 
I  of  it  =  3|7.348804 

2.449601 

log-'  2.449601  =  281.6,  aprx. 

Every  bit  of  work  necessary  is  shown  as  no  interpola- 
tion was  done.  The  log  0.449601  was  not  in  the  table, 

but  the  log  of  281.6  is  0.449633  and  that  is  close 
enough.  The  use  of  logarithms  is  simple  and  easy  for 
any  man  who  has  a  knowledge  of  arithmetic  through 
fractions  and  decimals,  and  it  has  always  been  a  surprise 
to  the  writer  that  so  many  men  of  intelligence  are  not 
only  ignorant  of  their  use,  but  look  upon  them  as 

mysterious  and  impractical.  Get  any  engineers'  pocket- 
book  and  learn  how  to  use  them.  The  best  explanation 
of  them  I  have  seen  is  in  the  cheap  little  pocketbook 

published  by  the  I.  C.  S.  of  Scranton,  called  "Mechanics 
Pocket  Memoranda." 

Romances  of  Metal  Working — The  Myth  of  Hephaistos 
By  H.  H.  Manchester 

BESIDES  the  more  prosaic  facts  in  the  history  of 
metal  working  which  the  writer  included  in  previous 

articles  on  the  evolution  of  the  workshop,  published  in 
the  American  Machinist,  there  are  many  myths,  tradi- 

tions, romances,  and  personal  anecdotes  of  metal  work- 
ing and  metal  workers  which  are  even  more  interesting, 

if  not  so  reliable,  as  the  better  authenticated  history  of 

THETIS    VISITS    HEPHAISTOS'    WORKSHOP 

the  subject.  Such  legends  and  stories  are,  moreover,  of 
genuine  importance,  because  in  addition  to  their  human 
interest,  they  disclose  the  atmosphere  and  conditions  of 
the  period  to  which  they  belong.  Some  of  them  are 
allegorical,  while  many  of  them  are  more  likely  a  vivid 
coloring  of  historic  facts.  But  even  though  it  may  be 
hard  to  tell  how  much  of  such  tales  is  true  and  how 
much  fancy,  their  fascination  is  proved  by  the  fact  that 
they  have  been  preserved  through  years,  and  perhaps 
through  centuries. 

The  Myth  of  Hephaistos 

While  everybody  knows  something  of  Hephaistos,  or 
Vulcan,  few  machinists  have  delved  deeply  enough  into 
classic  lore  to  have  heard  of  more  than  one  or  two  of 
his  exploits.  According  to  the  old  Greek  myths,  he  was 
the  son  of  Zeus  and  Hera,  a  king  and  queen  of  the  gods. 
He  was  born  lame,  which  so  incensed  Hera  that  she 
threw  him  down  from  Olympus  into  the  ocean,  where 
he  was  nurtured  by  Thetis,  who  afterwards  became  the 
mother  of  Achilles. 

While  still  a  youth,  he  beat  out  a  magic  golden  throne, 
which  he  presented  to  his  mother  in  revenge  for  her 
cruelty  toward  him.  When  she  sat  down  in  this  it 
seized  her  automatically,  and  held  her  until  Dionysus 
persuaded  him  through  many  potations  of  grape  juice 
to  let  her  go. 

Later  he  became  reconciled  to  his  mother,  and  passed 
around  a  cup  of  peace  to  the  gods,  who,  however,  burst 
into  unquenchable  laughter  when  they  saw  him  hobbling 
around  on  the  golden  crutches  which  he  had  made. 

Though  the  only  deformed  one  among  the  gods,  he 
was  wedded  to  Aphrodite,  or  Venus  the  goddess  of 
beauty.  Venus,  however,  became  enamoured  of  Mars; 
whereupon  Hephaistos  forged  invisible  chains  with 
which  he  captured  the  goddess  and  her  lover.  After 
showing  them  to  the  other  gods,  he  demanded  back  the 
dowry  he  had  paid  for  her  and  let  her  go. 

He  was  the  artificer  of  the  gods,  forging  alike  their 
golden  furniture,  and  the  thunderbolts  hurled  by  Zeus. 

He  was  supposed  to  have  his  own  castle,  which  in- 
cluded a  workshop  on  Olympus,  but  also  to  do  much  of 

his  work  under  the  earth.  In  fact  the  fire  of  the 
volcanoes  was  supposed  to  come  from  his  forge. 

To  assist  him  in  his  work,  he  had  formed  golden 
maid  servants,  which  automatically  helped  to  blow  the 
bellows  and  do  his  errands. 

He  is  worshipped  in  the  Homeric  Hymns  as  one  who 

"taught  glorious  works  to  men  upon  the  earth,  who  pre- 
viously dwelt  in  the  caves  of  the  mountains  like  wild 

beasts,  but  now  instructed  in  works  by  Hephaistos,  the 
renowned  artificer,  they  pass  their  life  in  each  the  whole 

year  thi-ough  in  their  houses." 
Among  the  mighty  works  which  he  was  supposed  to 

have  wrought  for  men,  were  brass  footed,  fire  breathing 
bulls  for  King  Aetes  of  Colchis,  gold  and  silver  water 
dogs  for  Alcinoos,  king  of  the  Phaeacians,  and  the 
brazen  man  Talor  for  King  Minos  of  Crete,  which  pro- 

tected the  island  by  walking  around  it  three  times  a  day. 
When  the  armor  of  Achilles  was  lost  by  Patroclus, 

the  mother  of  Achilles,  Thetis,  hurried  to  Hephaistos 
to  ask  him  to  make  a  new  set  of  armor.  As  she  had 
protected  him  when  he  was  abandoned  by  his  mother, 
Hera,  he  was  glad  to  do  it.  As  part  of  this  armor  he 
made  a  wonderful  shield  on  which  he  forged  in  minute 
detail  a  great  number  of  scenes.  In  doing  this  he  used 
twenty  bellows,  all  of  which  worked  automatically. 

What  does  this  myth  mean?  By  some  Hephaistos  is 
considered  as  a  personification  of  fire  as  exhibited  in 
volcanoes.  Certainly  it  illustrates  the  importance  which 
was  then  attached  to  the  smith,  and  emphasizes  the 

power  which  skill  in  metal  working  gave.  The  auto- 
matic inventions  ascribed  to  him,  represent  of  course 

nothing  in  existence  at  the  time,  but  unfulfilled  ideas, 
some  of  which,  like  the  bellows  not  worked  by  human 
power,  were  realized  in  a  later  period. 
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Babbitting  Bearing  Shells 
By  L.  C.  Fox 

It  fr«<]uentl]r  happens  that  a  motor  comes  into  a  serv- 
k*  aUtioa  for  which  duplicate  parts  cannot  be  easily 

or  praaiptl>-  secured,  and  it  becomes  necessar>'  to  re- 

HO    I      THE  JIHKIJ.  TO  BB  BABBITTKH      .SO.  I      THE  BAH- 
BITTI.NO   BASK.     SO.  t.     THB  Ct>HK     SO.    I      THE 

SHKLL   READY    FOB   POITRING 

habbitt  bearing  shells  in  order  to  avoid  tying  up  a  bust- 
DM*  car  for  an  indefinite  period.  It  is  flrst  necessary 
to  melt  out  the  old  babbit  in  the  easiest  way  possible, 
according  to  the  equipment  of  the  shop.  This  can  be 
done  with  a  blow  torch,  a  bunsen  burner,  or  over  a  small 

blacksmith's  fire.  The  inside  of  the  shell  should  then 
be  cleaned  perfectly  and  dipped  in  any  good  soldering 
acid,  after  which  it  should  be  carefully  tinned,  including 
the  fiUeU. 

Make  shims  the  width  of  the  shell  and  of  such  thick- 
IMM  as  will  hold  the  two  halves  apart  from  A  to  A  in. 
mor*  than  the  distance  across  the  shell.  This  is  shown 
in  Fig.  1.  the  distance  A  B  being  at  least  it  in.  greater 
that  C  D.  This  allows  more  bearing  metal  In  the  crown 
of  the  bearings  than  on  the  side*. 

With  the  shims  in  place,  wire  the  two  halves  together 
•o  that  the  bearing  can  be  easily  handled  for  babbitting 
and  turning. 

Take  a  cast-iron  plate  of  any  convenient  size,  such  as 
(  or  8  in.  square  and  1  in.  thick,  and  flat  on  one  eide  to 
be  OMd  as  a  surface  plate.  Drill  a  1-in.  hole  in  the 
center  to  be  used  in  locating  and  holding  a  wooden  core. 
TIm  plate  la  shown  In  Fig.  2  and  the  core  in  Fig.  8. 
Make  a  wooden  core,  as  shown  in  Fig.  3,  with  the  end 
tamed  down  to  fit  the  hole  in  the  plate,  and  the  body 
aboat  A  in.  smaller  than  the  diameter  of  the  crankshaft. 
It  ahoald  be  about  an  Inch  longer  than  the  bearing 
ttadf.  Place  the  core  in  position  in  the  plate,  center  the 
hmring  arooBd  the  core,  and  make  a  plaster  paris  mold 

around  the  bearing,  as  shown  in  Fig.  4.  The  plate 
should  be  raised  off  the  bench  two  to  four  inches.  With 

the  shell  held  in  place  by  the  plaster  mold,  heat  it  with 
a  blow  torch  until  the  tin  start.-*  to  melt.  Have  the 
babbitt  close  by  and  have  it  hot. 

It  is  quite  important  that  the  blow  torch  give  a  clean 
flame  for,  if  the  surfaces  to  be  tinned  are  not  clean, 
the  tin  will  not  stick.  If  a  clean  flame  is  impossible, 
get  a  piece  of  round  iron  or  steel,  a  little  smaller  than 
the  inside  diameter  of  the  shell,  and  heat  it  red-hot. 
This  can  be  u-ted  in  heating  the  shell  in  place  of  the 
blow  torch  when  necessary. 

Pour  the  babbitt  quickly,  so  as  to  secure  a  complete 
union  with  the  shell.  The  core  should  either  be  greased 
or  wrapped  with  a  piece  of  paper  so  that  it  can  be 
easily  removed.  When  the  bearing  has  cooled,  the  plas- 

ter paris  mold  can  be  broken  uway  and  the  bearing  put 
in  the  lathe  and  held  in  a  four-jawed  independent  chuck. 
Bore  the  hole  and  finish  it  smoothly. 

If  there  are  a  number  of  bearings  to  be  made  time 
can  be  saved  by  making  a  wooden  mandrel  to  fit  the 
bore,  holding  the  mandrel  in  the  chuck  and  forcing  the 
bearing  on  the  end.  After  the  lathe  work  has  been  done 
the  bearing  can  be  cut  in  half  with  a  hacksaw  and  the 

edges  finished. t 

Parallel  Clamp  as  Drill  Holder 
By  Charles  E.  Frank 

A  parallel  clamp  may  be  made  to  serve  as  a  holder 
for  small  twist  drills  when  using  them  to  drill  holes  in 
work  that  is  mounted  upon  the  faceplate  or  in  the 
chuck  of  a  lathe. 

When  using  a  drill  in  this  manner  it  is  essential  that 

the  operator  be  able  to  "feel"  the  cut  in  order  to  avoid 

HOLDING  SMALJ^  DRILt 

Cenhr  hr'- 

IN  PARAL.LJIL
  
CI^UP 

breaking  the  drill,  and  a  drill  chuck  held  in  the  tait 
spindle  will  not  permit  this,  even  when  a  chuck  with 
suitable  shank  is  available;  while  holding  the  chuck  in 
the  hand  with  the  end  of  the  shank  on  the  point  of  the 
tail  center  is  a  clumsy  method  at  best,  and  often  defeats 

its  purpose  by  reason  of  the  weight  and  the  compara- 



February  23,  1922 Eliminate  Waste — With  Modem  Equipment 309 

tively  long  distance  between  the  center  and  the  point  of 
the  drill. 

The  clamp  should  be  taken  apart  and  a  small 
V-groove  cut  or  ground  lengthwise  of  each  jaw,  care 
being  taken  to  make  the  groove  of  accurate  shape  and 
exactly  central.  With  the  clamp  again  assembled  a 

center  reamer  may  then  be  used  to  make  a  suitable  cen- 
ter hole  at  the  square  ends  of  the  jaws  so  that  the  tool 

will  not  slip  off  the  center  when  drilling.  If  the  jaws 
are  hard,  this  part  of  the  work  may  be  done  with  a 
suitably  shaped  grinding  wheel  before  the  clamp  is 
reassembled. 

Attaching  a  Wire  Rope  to  a  Socket 
By  E.  J.  Edwards 

When  wire  rope  is  used  in  connection  with  a  socket 
it  is  important  that  the  socket  be  attached  in  such  a 
manner  that  the  full  strength  of  the  rope  may  be  de- 

JOINIXG  A   WIRE  ROPE  TO  A  SOCKET. 

pended  upon.  It  is  common  practice  in  factories  where 
there  is  not  enough  work  of  this  kind  to  employ  an 
experienced  hand  on  cables,  to  have  the  engineer  or 
repair  man  do  the  best  he  knows  how.  I  have  seen 
lead,  solder,  soft  babbitt,  etc.,  used  for  the  purpose 
of  attaching  these  sockets,  by  men  who  were  good 
mechanics  but  who  had  no  idea  as  to  what  material 
should  be  used  or  what  should  be  done  to  prepare  the 
cables  for  the  operation. 

The  ordinary  way  of  doing  the  work  is  to  bend  back 
the  wires  upon  themselves,  draw  them  into  the  basket 
of  the  socket,  and  fill  the  latter  with  lead  or  babbitt 
Sockets  attached  in  this  manner  should  never  under 
any  circumstances  be  used  on  elevators,  cranes,  or 
other  hoisting  machinery,  as  the  socket  may  pull  away 
from  the  rope  and  cause  damage  to  person  or  proper- 

ty. The  reason  for  this  is  that  the  wires  are  not  all 
engaged  and  some  of  them  creep  into  the  rope,  thereby 
preventing  a  perfect  contact  between  rope  and  socket. 

I  think  one  of  the  most  important  operations  in  at- 
taching a  wire  rope  to  a  socket  is  to  clean  thoroughly 

with  gasoline  or  kerosene,  both  socket  and  that  part 
of  the  rope  that  is  to  be  in  contact  with  it.  The  rope 
is  then  served  at  the  end  with  fine  wire  or  strong  cord 
and  pushed  through  the  socket;  the  hole  in  the  latter 
being  large  enough  to  allow  the  serving  to  pass. 

I  use  a  strong  cord  for  the  serving  but  would  recom- 
mend   a    fine,    strong    wire    about    :!■•    in.    in    diameter 

to  the  man  who  is  not  accustomed  to  handling  wire 
rope,  as  it  is  less  apt  to  be  cut  when  passing  through 
the  socket.  It  is  well  to  put  on  three  independent 
servings,  so  that  if  one  of  them  should  come  loose 
the  others  will  hold. 

After  the  socket  is  on  the  rope  the  latter  is  opened, 
the  hemp  center  cut  away  for  a  distance  equal  to  the 
length  of  the  socket,  and  the  wires  in  the  strands 
separated.  This  can  best  be  done  by  using  a  piece  of 
small  pipe  or  a  marlinspike.  It  is  very  important  that 
the  lay  of  the  rope  does  not  open  beyond  the  basket 
as  this  would  cause  some  of  the  strands  to  have  more 
strain  on  them  than  others. 

After  the  wires  and  socket  have  been  well  cleaned 
with  the  gasoline,  they  should  be  allowed  to  soak  for 
five  minutes  in  a  solution  composed  of  one-half  muriatic 
acid  and  one-half  water,  then  rinsed  in  a  similar  solu- 

tion weakened  by  the  addition  of  one-half  more  water. 
Do  not  use  stronger  solutions  than  these.  After  wip- 

ing dry,  push  the  socket  over  the  wires  until  the  latter 
are  even  with  the  top  of  the  basket.  Now  wrap 

friction  tape  around  the  bottom  of  the  basket  and  ad- 
jacent rope,  and  fill  the  basket  with  melted  zinc. 

The  steps  are  clearly  shown  in  the  illustration.  If 
they  are  followed  out  properly  there  should  be  no 
trouble  from  the  rope  pulling  out  of  the  socket  or  from 
undue  stresses  on  individual  strands. 

Indexing  Faceplate  for  the  Lathe 
By  William  F.  Datisman 

I  wish  to  submit  to  readers  of  the  American  Ma- 
chinist a  drawing  and  description  of  an  indexing  face- 

plate which  I  have  fitted  to  an  18-in.  toolroom  lathe.  I 
have  never  seen  anything  like  it  and,  as  I  find  it  useful 
for  many  purposes,  I  am  passing  the  idea  along  in  the 
hope  that  someone  else  may  be  benefitted  by  it. 

The  hub  of  the  member  A  should  be  nicely  fitted  to 
the  spindle  nose  in  the  usual  way,  having  a  shoulder 
projecting  from  the  face  that  forms  a  stud  or  bearing 
upon  which  the  member  B  rotates.     An  annular  T-slot 

AN  INDEXING  FACEPLATE 

in  the  back  of  member  B  provides  for  clamping  the  two 
members  together  by  means  of  three  T-head  bolts  spaced 
120  deg.  apart  in  member  A. 
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TW  cut  out  !tp*cp  in  th*  T-»lot  for  th*  intrxMuction 
of  Uw  boll  be«<l»  rnuitt  be  ckMcd  after  the  bolts  are  put 
in,  tqr  tottmnt  of  small  steel  plate*  let  into  the  opening 
aad  fastened  with  machine  screws,  as  shown  in  the 
■auUer  sketch.  This  is  to  prewnt  the  bolt  head^  from 
catchiof  in  the  opening  and  causing  annoyance  to  the 
operator  vlwii  rotatinc  the  outer  mentber. 

Two  titf—ded  hole*  are  provided  in  the  face  of  the 
ovter  member  to  accommodate  the  driving  stud  to  either 
large  or  small  diameters;  the  extra  hole  being  closed 
vitk  a  aaitable  fillister  head  screw  to  keep  out  chips. 

Meibber  A  is  graduated  to  S60  divisions  and  num- 
becod  at  eacb  t«ntb  line.  Member  B  is  graduated  to 
sixtjr-oae  apaeoe  either  side  of  the  xero  line:  the  sixty- 
oae  tpmem  correapooding  to  sixty  spaces  on  the  opposite 
■MHtbw,  thus  providing  a  vernier  from  which  minutes 
•re  eaaitjr  read. 
TUa  tool  waa  made  entirely  upon  the  lathe  with  the 

eaeeptiaa  of  graduating,  which  was  done  upon  a  Farwell 
gear  bobber  provided  with  a  special  attachment  for  that 

porpoee.  It  is  verj-  useful  in  cutting  multiple  threads 
or  for  resetting  a  thread  tool  after  reRrindinR. 

It  alao  rendtra  valuable  assistance  in  laying  out  round 
work  that  most  be  accurately  divided,  or  it  may  be  used 
to  index  small  reamers,  taps.  etc..  by  means  of  a  tool 
held  flatwise  in  the  toolpost  while  the  carriage  is  tra- 
\'vr»ed  b>-  hand. 

A  Multi-purpose  Draw-In  Churk 
By  E.  E.  Lakso 

The  construction  of  the  chuck  jthould  be  quite  clear 
from  the  sketch  and  I  need  not  gc  into  a  description 
of  it.  but  will  endeavor  to  show  some  of  the  uses  to 
which  it  may  be  put. 

In  turning  small  eccentric  pins  It  has  no  equal.  The 
chuck  is  bolted  to  the  faceplate  of  a  lathe  at  the  required 
<Het«iicie  off  center,  and  stock  of  the  site  of  the  larger 
diameter  is  used.  By  using  a  stop,  or  a  collet  with  a 
aboulder  at  the  inner  end.  all  pieces  can  be  made  of  the 
same  length.  For  holding  small  round  pieces  on  the 
milling  machine  for  milling  flat:*  or  slots  on  them  it  is 

ver>-  convenient.  A  key  in  the  base  is  made  to  fit  the 
T>slot  in  the  table  of  the  milling  machine  to  hold  the 
chock  in  position  without  depending  upon  the  holding 
bolta. 

For  turning  or  cutting  off  small  stock  in  the  lathe 

'tt^V'Arf^ i*'*  for  bottma 

MII.TI-rrRPOSK    DRAW-m   CHUCK 

the  chuck  nuy  be  acrewed  to  the  spindle  nose  like  any 
lathe  chuck  and  will  hold  long  rods  that  may  pass 
thnmgh  the  hollow  spindle  of  the  lathe.  For  rutting 
pieces  to  a  definite  length  the  collet  with  the  shoulder, 
or  a  stop,  is  again  brought  into  service,  allowing  the 
carriage  to  be  clamped  in  a  fixed  position. 

It  cofnes  in  handy  for  holding  small  round  pieces 
on  the  drill  preas  and  does  not  bruise  the  stock  as  would 
a  vise.     In  drilling  links,  wherein  there  are  two  holes 

that  must  l)e  located  at  exact  distance  from  eaih  other 
and  all  alike,  the  chuck  is  fitted  with  a  plug  of  the 
proper  size  and  is  clamped  to  the  table  of  the  drill 
press.  One  hole  drilled  in  all  the  link.s,  the  chuck  with 
the  locating  plug  is  now  brouicht  into  u.se  and  with  the 
already  drilled  hole  placed  mer  the  plug  the  other  hole 
is  drilled  in  all  the  links  att  accurately  a.>«  if  a  jig  were used. 

Reamer  for  RefinishinR  Worn  Cylinder 
Bores  of  Automobile  Engines 

By  FR£D  S.  HARtili» 

The  writer  has  recently  constructed  a  very  satisfac- 
tory tool  for  reaming  worn  or  .scored  cylinder  bores  in 

automobile  engines.    The  construction  is  such  that  the 

KRAMER  FOR  CTUNDBR  BORES 

reamer  is  held  central  and  Kuidcd  in  its  passage  through 
the  bore,  while  at  the  same  time  it  is  drawn  to  the  cut 
without  the  necessity  for  applying  external  feeding 
pressure.  The  sketch  shows  the  tool  in  detail  as  well  as 
its  application. 

The  bar  A  is  of  machine  steel.  The  pilot  portion  of 
the  bar  is  threaded  over  its  full  length  and  is  fitted 
to  the  flanged  nut  B,  which  in  turn  fits  the  central 
opening  of  the  lower  centering  spider  C.  The  shoulder 
at  the  middle  of  the  bar  is  made  a  press  fit  for  the 
shell  of  the  reamer,  which  is  of  the  usual  expansion 
design  with  blades  of  high-speed  steel  and  may  be 
fastened  to  the  bar  with  a  feather  key,  a  taper  pin, 
or  with  headless  setscrews  as  desired. 

The  centering  spider  has  a  shoulder  ft  in.  long  which 
Is  made  a  tight  fit  for  the  lower  end  of  the  old  bore. 
As  the  reamer  is  turned  into  the  work  the  threaded 
pilot  draws  it  forward  and  at  the  same  time  steadies 
and  guides  it  in  a  straight  line  to  the  opposite  end  of 
the  bore.  When  the  reamer  reaches  the  spider  the  lat- 

ter is  pushed  out  and  the  small  remaining  portion  of 
the  bore  completed  by  a  slight  additional  pressure  upon 
the  upper  end  of  the  bar. 

Though  the  tool  shown  is  designed  to  be  operated  by 
hand,  and  the  upper  end  of  the  bar  is  squared  for  the 
purpose  of  applying  a  wrench,  it  is  a  simple  matter  to 
fit  it  with  a  floating  connection  that  will  allow  the  tool 
to  be  driven  by  a  drill  press  or  other  convenient 
machine. 



February  23,  1922 AMERICAN     MACHINIST 311 

EDITORIALS 

Finish  the  Work  of  the  Arms  Conference 
SUCCESSFUL  beyond  the  expectations  of  the  men 

who  called  it,  the  Conference  on  Limitation  of 
Armament  has  adjourned.  There  is  little  doubt  that  the 
agreements  arrived  at,  together  with  the  better  feeling 
which  has  resulted  from  the  gathering  around  the  coun- 

cil table,  have  definitely  postponed,  if  they  have  not 
entirely  removed,  the  danger  of  war  in  the  East. 

There  remains  the  ratification  of  the  various  treaties. 
It  is  up  to  the  Senate,  and  the  eyes  of  the  country  and 
of  the  world  are  upon  them.  If  the  treaties  are  not 
ratified  the  evidence  will  be  conclusive  that  our  form  of 
government  is  no  longer  capable  of  functioning  in  a 
world  where  cordial  diplomatic  and  commercial  relations 
between  the  nations  are  essential  to  the  progress  of 
civilization. 

The  Romance  of  Metal  Working 
MOST  of  us  in  the  metal-working  industry  are  so 

close  to  our  jobs  that  we  have  little  opportunity 

to  grasp  the  fascinating  romance  of  man's  progress  in 
the  fashioning  of  metal.  Perhaps  one  reason  for  this 
lack  of  imagination  is  the  magnitude  of  the  strides  that 
have  been  made  in  the  la.st  generation.  Epoch-making 
achievements  have  followed  one  another  in  such  rapid 
succession  that  we  seem  to  have  lost  our  power  to  be 
impressed,  and  we  take  them  simply  as  a  matter  of 
course. 

The  niche  in  the  history  of  the  human  race  which 
the  metal  worker  is  carving  out  for  himself  is  no  un- 
inportant  one.  Man  must  eat  and  must  provide  clothing 
and  shelter  for  himself  above  all  else,  but  in  our  modern 
form  of  life  he  would  have  a  desperate  job  in  providing 
these  necessities  without  the  aid  of  the  metal  worker 
and  his  products. 

There  was  a  time  when  the  head  of  the  family  could 
sally  forth  with  his  bow  and  bring  down  a  deer  with  a 
flint-headed  arrow,  or  knock  over  a  rabbit  with  his 
club.  With  a  few  nuts  and  berries  to  piece  out  the  menu 
he  then  had  plenty  to  eat  and  could  fashion  clothing 
from  the  pelt  of  his  kill.  Men  were  few  then,  however, 
and  animals  were  many.  The  case  is  different  now  and 
the  farmer  must  till  and  sow  and  reap  for  all  of  us 

with  some  of  the  most  complicated  of  the  metal  worker's 
contrivances.  Similarly  with  our  garments — carding, 
spinning  and  weaving  machinery  form  a  vital  link  in  the 
chain  between  the  raw  wool  or  cotton  and  the  back  of  the 
wearer. 

And  then  transportation — without  it  in  its  present 
high  state  of  development  the  evolution  of  our  modern 
civilization  would  be  impossible.  The  railroads,  the 
motor  trucks,  even  horse-drawn  vehicles  would  never 
have  existed  without  the  metal  worker's  skill  and  vision. 
And  now  we  have  left  the  ground  and  are  transporting 
passengers  and  goods  by  airplane  and  airship,  thanks 
once  more  to  the  metal  worker. 

These  are  but  a  few  of  the  many  activities  of  present- 
day  civilization  which  depend  upon  the  work  of  the 
molder  of  metal  but  if  there  were  no  others  his  place 

would  be  secure.  Too  little  attention  is  paid  to  the 
i-omance  of  his  achievements,  but  then  we  are  not  living 
in  a  romantic  age.  They  thought  more  of  this  phase 
in  past  generations  and  have  handed  down  many  myths, 
sagas  and  legends  of  the  marvelous  deeds  of  the  metal 
workers  of  old  for  us  to  smile  at,  perhaps,  but  to  ponder 
over  at  the  same  time.  A  few  of  these  old  tales  have 
been  collected  for  the  American  Machinist  and  will  ap- 

pear from  time  to  time.  They  will  be  very  short.  The 
first  is  printed  on  another  page  of  this  issue  and  tells 
of  the  magical  deeds  of  Hephaistos,  armorer  of  the  goda 
upon  Olympus. 

Another  Reason  Why  Commercial 
Aviation  Languishes 

PEOPLE  are  just  beginning  to  wake  up  to  the  major 
importance  of  adequate  terminal  facilities  for  any 

transportation  system.  The  more  advanced  the  means 
of  transportation  and  the  greater  the  value  of  speed, 
the  more  important  becomes  this  factor.  Consequently 
when  we  get  to  aerial  travel  where  speed  is  the  first 
consideration,  the  location  and  adequacy  of  the  terminal 
facilities  determine  the  commercial  feasibility  of  the 
whole  scheme. 

Henry  M.  Crane,  the  engineer  whose  eminence  in 
his  chosen  work  led  to  his  selection  as  the  man  to 

put  the  Hispano-Suiza  airplane  engine  into  produc- 
tion in  this  country,  in  making  his  report  to  the  S.  A. 

E.  on  the  development  of  aviation  during  1921,  told 

a  story  which  emphasizes  the  point  we  are  trying^ 
to  make. 

A  business  man  who  wanted  to  decide  for  himself 

whether  transportation  by  air  was  a  commercial  possi- 
bility made  a  trip  to  Atlantic  City.  He  left  his  office 

on  Forty-second  Street,  New  Yoi-k  City,  and  made  a 
run  in  a  taxi  up  Riverside  Drive  for  about  forty 
blocks.  Here  he  had  to  walk  down  a  long  flight  of 
dirty  steps,  cross  the  railroad  tracks  and  pick  his 
way  through  a  dark,  riverside  yacht  club  to  a  dingy 
rowboat  with  an  inch  of  water  slopping  around  the 
bottom.  He  was  rowed  out  to  the  seaplane  only  to 
find  that  the  pilot  had  not  finished  taking  on  gasoline. 
More  delay. 

Flying  time  to  Atlantic  City  was  two  hours  as  the 
result  of  the  head  wind  prevailing  at  the  time  of  year 
when  the  trip  was  made.  A  good  landing  was  made 
in  the  inlet  and  then  the  voyager  sat  and  fumed  while 
the  pilot  signaled  for  a  rowboat  to  come  out  from 
shore.  The  boat  finally  arrived  and  after  a  tedious 
trip  deposited  the  passenger  on  shore  at  a  point  where 
no  taxicabs  were  in  evidence  and  the  trolley  cars  ran 
about  once  in  every  so  often. 

He  reached  his  hotel  some  four  hours  after  leaving 
his  office.  By  railroad  it  would  have  taken  him  three 
and  a  half  and  with  less  discomfort  and  annoyance. 
As  a  result  of  the  trip  our  friend  is  not  convinced 
that  the  dawn  of  universal  commercial  aeronautics  is. 
imminent.  And  all  because  the  terminal  facilities 
were  inadequate. 
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Publicity  for  Trade  Data 
MR.  HOOVER  hu  performed  miother  act  of  real 

Mnice  to  businen  in  8«neral  by  hi.4  painstakinR 
woric  raffariiac  the  attitude  of  the  Attorney  General 
aa  to  trade  aaaociations  of  variou»  kinds.  The  so-called 

"Hardwood  decision"  haa  caused  much  uneasiness  in 
many  quarters.  As  pointed  out  by  the  Attorney 

General  in  his  reply  to  Mr.  Hoover's  concise  question- 
iaf.  the  unlawful  part  of  the  work  of  the  a-isociation 
BHBsd  was  in  confining  the  information  to  the  members 
of  the  asaociatioo. 

The  whole  decision  is  a  victor>-  for  those  who  advo- 
cate more  publicity  in  all  business  dealings.  With  data 

as  to  busineas  ooaditioas  available  to  consumers,  as  well 
as  to  manufaeturtn  and  to  dealers,  a  more  stable  con- 

dition of  the  market  could,  in  the  opinion  of  many,  be 
depended  upon. 

Mr.  Hoo\-er  favor*  wider  publicity  as  to  business 
data,  believing  that  by  helping  Ixtth  buyer  and  seller  it 
will  aid  business  in  general.  The  income  tax  laws  have 
hroken  the  ice  and  made  us  a  little  more  accustomed  to 
giving  statements  of  what  we  formerly  thought  was 

aecret  information.  There  is  ever>-  indication  that  we 
are  to  have  more  publicity  and  it  is  believed  by  many 
that  it  will  be  better  so. 

Good  Material  ReK:ulation  Makes 
a  Difference 

r?  THERE  is  any  one  item  which  affects  the  econom- 
ical production  of  machine  work  most  vitally  it  is 

probably  that  of  keeping  a  constant  supply  uf  material 
going  through  the  shop.  It  is  comparatively  easy  to  go 

over  a  list  of  parts  and  place  orders  for  all  the  mate- 
rial. And  in  too  many  cases  so  doing  is  the  end  of 

the  matter  until  the  shop  strikes  a  snag  and  is  held 
up  because  some  minor  part  has  not  been  delivered. 

No  matter  how  small  the  shop,  getting  stock  in  on 
time  is  of  great  importance.  A  simple  svstem  can  be 
devised  by  which  the  proper  person  will  l)e  notified  of 
ocpected  delivery  long  enough  before  the  material  is 
needed,  to  permit  reordering  or  following  up  the 
delinquent  source  of  supply. 

There  is  probably  no  better  way  to  handle  this  prob- 
lem than  to  use  a  simple  chart  containing  the  dtffere"' 

items  needed.  This  chart  can  show  the  dates  on  which 
materials  of  various  kinds  are  due  and  whether  thev 
have  been  delivered  or  net.  It  can  also  be  arranged  to 
•how  the  production  department  that  everything  is 
raadjr  to  go  ahead.  Either  an  extension,  nr  another 
chart,  can  show  the  progress  of  the  work  through  the 
shop.  Such  a  chart  is  not  only  a  record  of  progress, 
but  when  posted  is  an  incentive  to  keep  up  to  schedule. 

In  this  connection  we  can  readily  see  the  effect  of 
good  or  bad  methods  of  handling  material  in  the  shop. 
With  good  facilities  such  aa  tote-boxes,  racks  and 
trucJcs.  the  time  kxst  between  operations  or  departments 
win  be  slight.  Where  good  handling  facilities  are  not 

provided,  work  piles  up  and  prevents  that  steady  move- 
ment necessary  for  uninterrupted  production. 

Saeing  that  ordered  material  is  ac'ually  delivered  on 
ttoe.  and  its  speedy  and  economical  handling  play  an 
important  part  in  production  cost*.  Now  is  a  good  time 
to  study  these  two  phases  of  the  system  in  use  in  your 
ahop.  It  is  quite  poaalbic  that  a  slight  change  in  methoil 

add  much  to  the  smoothness  with  which  work  will 
through  after  the  orders  begin  to  come  in  in  force. 

Inferior  Cutting  Tools  Are  Costly 
THESE  are  particularly  trying  days  for  tho  .shop 

man  who  wishes  to  practice  real  economy  in  making 
his  puixrhases.  He  is  confronted  with  the  necessity  of 
making  every  dollar  count  and  yet  faced  with  the  dnnprer 
of  losing  ten  dollars  for  every  dollar  he  apparently  saves. 

No  better  illustration  of  this  can  be  had  than  to 
consider  the  case  of  such  cutting  tools  as  drills,  tups 
and  milling  cutters.  There  is  a  great  temptation  to 
save  a  few  dollars  here  and  there  in  purchasing  these 

and  similar  tools.  They  all  look  much  alike  on  the  out- 
side. But  it  takes  only  a  little  dropping  off  in  produc- 

tion to  eat  up  all  the  saving  on  a  milling  cutter.  The 
nose  of  the  spindle  of  a  milling  machine  which  cost 
two  thou.sand  dollars  is  a  poor  place  to  save  a  few  dol- 

lars in  inferior  cutters. 

The  purchasing  agent  who  knows  only  the  dollar  sign,^ 
can  do  a  lot  of  harm  at  such  a  time  aa  this.     This  it 

especially   true    in    places   where,    for   some   reason    orl 
other,  the  banker  may  be  having  a  finger  in  the  busi>| 
ness.    Not  realizing  the  difference  in  production  betweet 
medium   and   first   quality  cutters,   any   .saving   in    the] 
first  cost  appeals  to  the  financial  man  of  the  institution.) 
Cutters  all  look  alike  to  him  and  he  pats  himself  on  th«| 
back    for  the  economies  effected. 

Real  production  costs,  however,  tell  a  very  different 

story.     There  is  no  better  place  to  "save  at  the  spigo 
and  waste  at  the  bung"  than  in  the  matter  of  cuttini 
tools.     They  are  the  business  end  of  the  machine  tool 
and    without   good    cutters    there    is    little   chance    for 
economical  production. 

This  is  the  time  when  the  men  responsible  for  result 
should  protest,  loudly  if  necessary,  against  this  fala 
type   of   economy.     Even    if   they    are   overruled    theji 
should  go  on  record  as  pratesting  against  the  purchase 
of  inferior  tools.     Then  when  they  fail  they  can  putl 

the  failure  squarely  up  to  the  management,  where  it' belongs. 

It  never  pays  to  handicap  a  good  machine  with  a  poor 
cutting  tooi! 

We  Still  Have  the  Small  Shop 
WE  BECOME  so  accustomed  to  thinking  of  large| 

plants  with  men  numbered  by  thousands,  that  wfl 
somehow  get  the  notion  that  the  small  shop  is  a  thing] 
of  the  past,  or  at  least   passing.   And   then  some  on< 
trots  out  some  new  statistics  that  wake  us  up  to  the  fac 
that  after  all  the  big  shop  is  still  the  exception. 

This  time  it  is  the  National  Industrial  Cc-nferencc 
Board  that  is  responsible  for  the  facts  that  jar  us  a  bit.^ 
According  to  the  board  only  two  per  cent  of  the  manu' 
facturing  establishments  in  the  country  employ  one  hun- 

dred or  more  men.  When  it  comes  to  the  total  number 

of  employees,  however,  the  large  shops,  that  is  thej 
shops  of  one  hundred  men  or  more,  employ  almost  two 
thirds  of  the  total. 

But  the  fact  that  ninety-eight  per  cent  of  the  shopsl 
are  small  indicates  clearly  that  there  is  still  a  field  fori 
the  standard  types  of  machine  tools.  The  engine  lathaj 
and  planer  still  have  their  place  and  will  continue  to 
used  fur  many  years  to  come. 

The  figures  point  out  that  while  we  have  an  increas-1 
ing  numtier  of  large  shops  with  their  more  or  lesaJ 
specialized  machinery,  we  must  not  overlook  the  fact] 
that  the  small  shop  is  still  a  powerful  factor  in  the] 
machinery  field. 
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Shop  Equipment  News 
I     Dover  Pantograph  Marking  Machine 
The  pantograph  machine  shown  in  the  accompanying 

illustration  has  recently  been  placed  on  the  market  by 
George  W.   Dover,   Inc.,  Eddy  St.  and   Thurbers  Ave.. 

■^■H ■■■■fc 
ll^^H BHK ^^■Ib 

ffi^ 
SSSh IB0l^V^^-*'*i  ̂ ^^^^^H 

IpJ 3S^^^ ^U'l^d ^0^'-^^^\. —•■^MMMr^^^y^^^l 

IM 
^»^^^

 
S^^Sj B ^P^S 

^^^IBH 
•■<            '*^^ ^^^^^H^    •"'''il^^^^^^^H ^Hll K      fi H^Pk^-'^^^H H ̂     fl S^SI'^I H!S 

P^^^I^^^^^H 
^^^H 

'*,, 

^^^^1 
^^^^^^^H 

ig^  ̂  
^^^^^^^^1 

1 
mM\ 

hhbS 
DOVER   PANTOGKAPH  MARKING  MACHINE 

Providence,  R.I.  It  is  intended  primarily  for  marking 
n  multiple  by  means  of  diamond-pointed  tools.  The 
lesign  to  be  reproduced  is  placed  on  the  table  at  the 

"ront  of  the  machine,  and  traced  by  means  of  the  point 
lonnected  to  the  pantograph  motion.  The  pantograph 
iperates  the  arm  holding  the  diamond-pointed  tools, 
rhe  number  of  these  tools  can  be  varied,  and  as  many 
IS  thirty-four  may  be  employed.  They  cut  both  on  the 
op  and  on  the  bottom  of  the  work  or  roll. 
The  roll  shown  is  of  the  type  usually  employed  for 

jrinting  silk  and  calico,  and  is  made  of  copper.  After 
)eing  coated  with  varnish,  it  is  placed  in  the  machine, 
^hen  the  tracing  pojnt  is  run  over  the  design,  the 
liamonds  cut  through  the  coating  and  into  the  copper, 
rhe  designs  are  made  in  multiple,  so  that  it  is  possible 

0  cover  the  entire  length  of  the  roll  at  one  time.  ■  After 
;he  roll  has  been  cut  over  its  entire  periphery  by  index- 
ng  it,  it  is  immersed  in  an  acid  etching  solution. 

Another  use  foi'  the  machine  is  in  marking  lenses 
vith  trade  marks  that  are  invisible  to  the  naked  eye. 
K  table  is  mounted  on  the  machine  in  the  position 
)ccupied  by  the  roll.  The  top  set  of  diamonds  is  set 
in  rotation  by  individual  motors  mounted  on  each 
ipindle,  so  that  from  twelve  to  fifteen  lenses  per  minute 
ire  cut  simultaneously. 
The  machine  is  ordinarily  driven  without  power,  the 

movement  of  the  diamonds  being  obtained  from  the  pan- 
tograph that  is  driven  by  hand,  while  their  pressure 

against  the  work  is  controlled  by  the  pedal.  The 
machine  is  said  to  be  very  sensitive  in  its  oi)eration  and 
rigidly  constructed.  A  total  of  fifty-four  ball  bearings 
are  used.    The  machine  will  handle  a  roll  60  in.  long. 

West  Hydraulic  Tire  Press 
An  hydraulic  press  for  use  in  pressing  solid  rubber 

tires  for  automobile  trucks  on  and  off  their  wheels,  is 
shown  in  the  accompanying  illustration.  It  has  recently 
been  placed  on  the  market  by  the  West  Tire  Setter  Co., 
Rochester,  N.  Y.  A  ram  16  in.  in  diameter  is  employed 
to  give  a  maximum  pressure  of  2.50  tons  at  the  platens. 
The  large  ram  size  is  stated  to  have  an  advantage  in 
that  it  does  not  require  an  excessive  initial  pressure  on 
the  oil  used  to  drive  it. 

The  frame  is  made  of  cast  steel.  The  top  platen  ia 
cast  solid  with  the  top  resistance  piece;  the  bottom 
platen  is  steel  and  removable  from  the  ram.  The  con- 

struction is  intended  to  prevent  the  springing  that  may 
occur  when  structural  steel  beams  are  employed.  The 
platens  are  42  in.  in  diameter.  The  maximum  vertical 
distance  between  them  is  37  in.,  while  the  stroke  of  the 

^  ram  is  33  in.  The  four  vertical  strain  rods  are  each 
4]  in.  in  diameter,  and  are  43  in.  apart. 

The  press  is  driven  by  a  belt  on  a  30-in.  pulley  run- 
ning at  175  r.p.m.  The  pump  is  located  at  the  side  of 

the  lower  resistance  member.  It  has  three  plungers, 
one  large  and  two  small.  The  larger  plunger,  2  in.  in 
diameter,  is  intended  for  operation  at  low  pressure  only, 
and  is  utilized  for  filling  the  pipes  and  cylinder  quickly. 
When  a  pressure  of  about  200  lb.  per  square  inch  has 
been  reached,  the  large  plunger  is  automatically  cut  out 

by  means  of  a  by-pass  valve.  The  two  small  plungers 
complete  the  pressure,  so  as  to  build  up  the  required 
tonnage  on  the  work.  The  machine  has  a  height  over 
all  of  9  ft.  3  in.,  although  the  height  from  the  floor  line 
to  the  top  of  the  driving  pulleys  is  7  ft.  3  inches. 

WEST  250-TON  HYDRAULIC  TIRE  PRESS 
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Artiun  11  x  24-in.  Gap  Lathe 
Thft  Artiuut  Manufarturinc  Co.,  Cincinnati.  Ohio,  ha.o 

Utety  broufht  out  th«  gap  lath«  .thown  in  the  accom- 
jpmayiMig  iUustrations.     The  lathe   is   provided  with  a 

FIO.  1.     ARTISAN  OAP^U^THE   (FKONT) 

.  4iakk<hanfre  feed  box  containinR.  besides  the  URual 
g«un>.  a  clutch  for  engaging  and  dist-ngaKint?  the  feed. 
The  clutch  is  operated  by  the  lever  ju.it  In-low  the  gap 
ahmm  in  Fig.  1.  The  double-crank  handle  at  the  right 
«f  the  feed  box  in  for  manipulating  the  feed  by  hand 
and  may  be  used  either  in  the  position  shown  or  re- 

moved and  attached  to  the  end  of  the  lead  .screw.  All 
standard  threads  from  8  to  224  per  inch  can  be  cut, 
including  llj-in.  pipe  thread. 

HP- —  — 1 

The  lathe  swings  61  in.  over  the  carriage  and  16  ir 
in  the  gap.  An  adjustable  plug  at  the  left  of  th 
apron,  bears  on  the  shelf  l>elow  the  gap  and  support 
the  carriage  when  it  is  i^uirtly  bridging  the  gap. 

The  crosa-alide  can  be  swiveled  for  turning  angle 
and  when  set  for  straight  facing  is  doweled  In  posit ior 
the  dowels  having  .>»tiuared  ends  to  fit  the  tw)liM>.« 
wrench.  The  countershaft  is  mounted  in  self-alignin 
bronze  bearings  secured  to  the  le^s  at  the  rear  imd  ma 
be  driven  from  a  lineshaft  or  from  a  1-hp.  moto 
attached  to  the  bed  of  the  machine,  as  shown  in  Fig.  J 
111  either  case  the  drive  is  by  a  friction  pulley  wit 
coiu>-type  clutch  and  operated  by  the  lever  to  he  see 
at  the  bottom  of  tho  bed  in  Fig.  1. 

The  cone  pulley  on  the  headstock  is  geared  to  th 
spindle.  Sliding  back  gears  together  with  a  three-ste 
cone  pulley  give  six  speeds,  which  are  arranged  i 
geometrical  progression.  The  hole  through  the  spindl 

is  1  «  in.  in  diameter  and  has  a  No.  5  M(n-se  tapiM-.  Th 
centers  are  No.  2  Morse  taper  and  the  live  center  i 
inserted  in  a  reducing  collet  in  the  .spindle.  A  follow 
rest  and  steadyrest  are  included  in  the  regular  equi| 
ment. 

Cleveland  Worm  Drive  for  Line  Shaft 
An  installation  of  a  motor  driving  a  shop  line  sha( 

through  worm  gearing  is  shown  in  the  accompanyini 
illustration.    This  drive  arrangement  has  recently  bee 

no    1      ARTIRAN   OAP   LATIIE   (RBAR) 

CUCVEl^ND   \VOK.M    UKlVli   I'OK   IJ.N'K   SIIAIT 

placed  on  the  market  by  the  Cleveland  Worm  and  Gea 
Co.,  Cleveland,  Ohio.  A  number  of  advantages  ar 
claimed  for  the  drive,  among  which  is  the  ability  t 
transmit  power  with  smoothness  and  quietness.  Th 
connection  between  the  motor  and  the  shaft  throug 
the  worm  and  worm  wheel  eliminates  fluctuation  i 

speed  due  to  slip,  as  may  occur  with  a  belt.  The  larg 
ratio  of  reduction  of  the  worm  makes  it  possible  to  us 
a  motor  operating  at  1,800  r.p.m.,  even  for  shafts  rim 
ning  at  low  speed.  It  is  claimed  that  the  drive  h» 
an  ef!Wiency  from  93  to  97  per  cent,  varying  with  th 
ratio  of  reduction. 

In  most  cases  where  a  steel  construction  of  sufficien 
strength  is  available,  the  reduction  unit  is  mounted  o 
a  cast-iron  bed  plate  with  the  motor,  and  the  whole  iini 
attached  to  the  ceiling.  It  may  be  placed  in  the  uprlK^ 
position  on  a  platform.  The  gearing  is  nigged  an 

durable,  xo  as  to  eliminate  the  necessity  for  frc'<)ii 
adjustment  and  replacement.     The  lower  half  of 
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housing  forms  an  oil  bath,  providing  for  the  lubrication 

of  the  complete  unit.  The  only  attention  required  is 

the  maintaining  of  the  correct  amount  of  lubricant, 

which  action  is  aided  by  two  petcocks  on  the  side  of 
the  housing. 

The  drive  is  very  compact  and,  being  completely  in- 
closed, requires  no  safety  guards.  The  fact  that  it  is 

protected  is  of  special  importance  in  plants,  such  as 

those  making  food  products,  where  extreme  cleanliness 
is  desired  and  where  dust  is  apt  to  be  set  in  motion  by 

moving  belts.  It  is  of  importance  also,  where  there  are 
chemicals  or  abrasive  dust  that  are  detrimental  to  the 
life  of  belts. 

Sundstrand  14-in.  Toolroom  Lathe 
The  Rockford  Tool  Co.,  Harrison  Ave.  and  Eleventh 

St.,  Rockford,  111.,  has  added  to  its  line  the  14-in.  Sund- 
strand toolroom  lathe  shown  in  Fig.  1.    The  lathe  can 

be  furnished  with  either  cone  or  geared  head- 

stocks,  that  of  the  former  type  being  similai^ 
in  general   design   to  the   16-in.    Sundstrand 
lathe    described    on    page    80,    Vol.    48,    of 
American  Machinist. 

The  geared  headstock  is  completely  inclosed, 
with  all  gears  running  in  oil.  Sliding  gears 
are  used  exclusively.  The  clutch  is  of  the  fric- 

tion type,  and  an  automatic  brake  is  provided 
for  stopping  the  spindle  when  the  clutch  is 
disengaged.  All  speed  changes  can  be  made 
while  the  machine  is  in  motion.  A  cover  on 
top  of  the  headstock  provides  easy  access  to 
the  gears.  The  4-step  cone  headstock  is  single 
back-geared,  and  takes  a  21 -in.  belt.  The  back-e 
gear  ratio  is  8 i  to  1. 

The  spindle  is  made  from  crucible  steel  and 
is  provided  with  taper  bearings.  The  bearings 
can  be  easily  adjusted  by  means  of  a  take-up 
nut  at  one  end  of  the  spindle.  They  are  pro- 

vided with  lamb's-wool  felt  oilers  drawing 
oil  from  a  reservoir  filled  from  large  oil  cups. 

The  bed  is  well  braced  and  of  large  depth, 
to  prevent  springing.  The  ways  are  chilled 
to  increase  the  wearing  quality  and  finish. 
The  carriage  has  a  full-length  bearing  surface 
on  the  bed.  Its  ends  are  provided  with  bronze 
wipers  with  felt  inserted,  for  cleaning  and 
oiling  the  Vs. 

The  apron  is  of  the  box  or  double-wall  construction, 
as  shown  in  Fig.  2.  All  gears  and  studs  are  supported 
and  the  entire  mechanism  inclosed  by  the  inner  plate, 
which  is  tongued  and  fastened  to  the  side  walls  of 
the  apron.     A  third  or  out-board  bearing  supports  the 

rack  pinion  at  its  outer  end  back  of  the  rack.  The  con- 
struction tends  to  eliminate  binding  strains  in  the  apron 

under  heavy  cuts.  The  rack  pinion  can  be  drawn  out  of 
mesh  with  the  rack  when  thread  cutting.  The  threading 
nut  and  longitudinal  feed  cannot  be  engaged  at  the 
same  time.  Three  oil  cups  on  the  apron  are  provided 
for  oiling  the  front  and  rear  bearings  and  worm.  The 
bronze  threading  nut  is  fitted  in  dove-tailed  ways  and 
gibbed  on  one  side  for  wear  adjustment. 

The  end  thrust  of  the  lead  screw  is  taken  on  ball 
bearings  mounted  in  a  bracket  at  the  tailstock  end  of 
the  lathe.  The  action  of  the  carriage  is  controlled  by  a 
handle  on  the  reverse  or  stop  rod  at  the  right  side  of 
the  apron.  When  cutting  threads,  the  carriage  can  be 
automatically  stopped  by  the  use  of  stop  collars  on  the 
stop  rod.  When  the  position  of  the  handle  is  reversed, 
the  apron  moves  back  to  tha  stop  collar  at  the  opposite 
side  and  stops  automatically,  ready  to  take  another  cut. 

FIG. APRO.N    OF    SrNDSTR.\ND    LATHE 

FIG.  1.  SUNDSTRAND  14-IN.  TOOLROOM  LATHE 
Specifications — Swing:  over  bed,  1.5  in.;  over  carriage,  83  in.  Distance 

between  centers  witli  6-ft.  bed  and  tail.stock  flusii  with  end  of  bed.  34  in. 
Hole  througli  .spindle,  IJ  in.  Taper  hole,  No.  3  Morse.  Travel  of  tail  .spindle. 
6J  In.  Feeds,  from  6  to  268  r.p.m  per  inch.  Thread.s,  11  to  92.  Number  of 
spindle  speeds,  12.  Cutting  tool,  IJ  x  1  in.  -Approximate  weight  with  6-ft. 
bid  :  net,  about  2,150  lb. ;  domestic  shipping,  2,300  lb. ;  export  shipping,  2,500 
lb.      Floor  space   of   6-ft.   bed  plain   lathe  with. oil  pan,  27  x  82  in. 

When  the  handle  is  in  the  neutral  position,  all  gearing 
to  the  gear  box  is  disengaged.  A  threading  dial  is  fur- 

nished to  facilitate  thread  cutting. 

The  quick-change  gear  box  is  arranged  for  easy  oper- 
ation of  the  controlling  levers.  There  are  eight  gears 

on  the  cone.  Forty-eight  thread  and  feed  changes  rang- 
ing from  IJ  to  92  are  provided.  By  an  intermediate  slip 

gear  beneath  the  spindle,  the  gear  box  can  be  discon- 
nected. 

The  tailstock  has  an  eccentric  clamping  device  to  lock 
it  to  the  bed.  A  graduated  collar  is  provided  at  the 
rear  of  the  tailstock  spindlev  The  taper  attachment 
has  graduations  in  both  taper  per  foot  and  degrees. 
The  relieving  attachment  is  so  arranged  that  external 
and  internal  cuts  at  any  angle  can  be  made,  and  it 
permits  taper  and  helical  relieving  at  the  same  setting. 
The  relieving  attachment  can  be  used  in  connection  with 
the  taper  attachment,  which  takes  the  jar  of  the  recoil 
off  the  crossfeed  screw.  A  draw-in  attachment  with 
collets  to  take  bars  up  to  S-in.  round  can  be  furnished, 
as  well  as  special  collets. 
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Falb  Back-Facing  AtUchment 

Th«  Sen««a  Fall*  Ulg.  Co..  Inc..  S*necii  Fall*.  N. 

\^hM»]fetktiy  placed  on  th«  inark«t  a  universal  back- 

faelac  attacliBWiit  for  ua«  on  the  Adams  "short -cut" UtW  TIm  dorict,  shown  in  place  on  the  back  of  a 
latho  in  tli«  accompanying  illustration,  is  operated  by 

power.  It  U  particularly  adapted  to  such  work  aa 
lwr*I  fMra,  the  bevel  cuts  being  made  at  the  same 

ttea  that  the  shank  is  being  turned.  Nine  in-feeds 
imaftalK  from  OlOOS  to  0.060  in.  per  revolution  of  the 

•piadle  are  procurable.  The  motion  is  obtained 
through  a  trmin  of  gearing  from  the  headstock  driving 
a  apUaed  abaft  at  the  rear  of  the  machine. 

&tv«rsal  U  accompiisbed  through  sliding  positive 

datcb— >  oparated  through  worm  gearing.  Twenty- 
aavaa  revtr**  feada,  ranging  from  three  to  fifteen 
ttaea  whatever  forward  feed  is  engaged,  enable  the 
operator  to  aecure  the  proper  timing  action  necessary 
for  back-facing,  necking,  under-cutting  and  grooving. 

No  cams  are  used.  The  in-fe«d  stop  is  so  located 
and  operated  that  it  will  reverse  automatically,  and 
the  out-feed  automatically  stops  at  the  completion 
of  the  cycle.  The  movement  of  the  back-facing  tool 
la  accomplished  by  means  of  a  screw  and  nut.  there- 

by' giving  a  smooth,  even  motion.  The  relation  of 
the   feeds   to  the  turning  and    facing   slides   of   the 

UACK-KACi.VU   ATTACHMb.VT  U.V   AUAMM   LATHK 

lathe  allows  of  many  combinations  to  suit  the  work, 
and  makes  the  lathe  a  semi-automatic  machine.  One 
operator  ia  thus  enabled  to  run  several  machines. 

CohaBbia  Electric  Grinder  and  Buffer 
The  Columbia  Manufacturing  Co.,  Bell«rille,  111.,  has 

recently  placed  on  the  market  the  grinder  shown  at 
the  left  of  the  accompanying  illustration.  The  machine 
i«  intended  for  sharpening  tools  and  performing  general 
light  grinding  in  a  machine  shop  or  garage.  It  is  driven 
bjr  a  l-hp.  electric  motor,  operating  at  1.800  r.p.m.  on 
aingle-phaae.  alternating  current  of  60  cycles  and  either 
110  or  220  volts.  It  may  take  current  from  a  lamp 
socket  The  ahaft  nine  on  S.  K.  F.  ball  bearings.  The 
awtor  b  completely  inclosed,  so  as  to  exclude  dust. 

The  grinder  can  be  supplied  for  bench  use.  although 
ordinarily  mounted  on  a  pedestal.  It  is  equipped  with 
adjustable  toolrests  and  guards  for  the  wheels,  as  well 
as  a  water  pot.  Wheels  8  in.  in  diameter  and  either  1 
or  1 2  In.  thick  are  wed.  The  spindle  is  ]  in.  in  diameter 
and  23  In.  kmg.    A  twitch  ia  mounted  on  the  motor. 

^ 

rt>Ll.MIIIA  Kl.Kt  TKIC  liltlMiKK  .\.\l>  Itll.  IKK 

Ver>'  little  floor  space  is  occupied  by  the  machine. 
It  thus  may  be  conveniently  in.stalled  near  each  battery 
of  machines  in  a  shop,  so  that  machine  operators  need 
go  but  a  short  distance  in  order  to  shari>en  cutting 
tools.  The  spindle  is  361  in.  altove  the  floor.  The 
machine  weighs  145  lb.  complete. 
When  desired  to  use  the  machine  for  buffing  pur- 

po.ses,  the  guards  and  other  fittings  are  not  necessary. 
The  view  on  the  right  of  the  illustration  shows  the 
buffer.  The  spindle  is  of  .sufficient  length  to  |)ermit  of 
moving  the  work  about  the  polishinir  wheels. 

Dodge  Pressed-Steel  Hanger 
The  Dodge  Sales  and  Knginuering  Co.,  Mishawaka, 

Ind.,  has  recently  placed  on  the  market  the  pressed-steel 
line-shaft  hanger  shown  in  the  accompanying  illu.stra- 
tlon.  The  hanger 
is  intended  for 

general  use  under 
conditions  where 
extreme  vibration 
is  not  encountered. 
It  is  not  adaptable 
to  heavy-  duty 
work,  but  rather 
for  service  under 

moderate  condi- 
tions where  first 

cost  is  of  the 

greatest  import- 
ance. Its  most 

notable  feature  is 
its  lightness  and 
a  t  r  e  n  g  t  h.  The 
bearing  floats  in 
t'le  hanger  so  as 
to  align  itself  to 
the  shaft.  In  addition,  by  means  of  the  setscrews 
equipped  with  locknuts,  the  bearing  can  l>e  brought  to 
the  proper  height  and  lateral  position.  The  hanger  is 
made  of  sheet  steel,  pressed  to  shape  and  riveted  and  j 
bolted  together. 

iMilMiK    I'KI;mhKI>-STEI;I.    HA.\<iKK 
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Extent  of  Recent  Sales  of 
Surplus  Machinery 

The  Material  Sales  Division  of  the 
Emergency  Fleet  Corporation  is  con- 

tinuing its  sales  of  surplus  machinery, 
equipment  and  supplies.  Recent  sales 
of  machine  tools  at  the  Hog  Island 
Yard  have  amounted  to  about  $75,000, and  about  $50,000  worth  of  small  tools 
have  been  disposed  of.  The  railroads 
have  been  consistent  buyers  and  sev- 

eral of  the  larger  roads  have  their 
inspectors  at  Hog  Island  at  the  present time. 

During  the  month  of  December  sales 
amounting  to  approximately  $300,000 
were  consummated  at  the  yard  of  the 
Merchants'  Shipbuilding  Corporation, Bristol,  Pa.  Material  sold  included 
cranes,  air  compressors,  electric  equip- 

ment, machine  tools,  Email  tools,  etc. 
Recent  sales  of  machine  shop  equip- 

ment at  the  Wilson  Point  Ship 'Yard, 
South  Norwalk,  Conn.,  amounted  to 
approximately   $6,000. 

First  Aid  Course  for 
Industrial  Employees 

The  State  Department  of  Labor,  New 
Jersey,  has  arranged  for  a  series  of 
lectures  on  first  aid  to  injured  and  sick 
employees  at  all  industrial  plants  in 
Newark  and  vicinity.  The  course  of 
instruction  will  extend  for  a  period  of 
six  weeks,  and  local  factories  have  been' 
requested  to  have  at  least  one  repre- 

sentative present  for  each  fifty  workers at  the  plant.  At  the  conclusion  of  the 
series,  those  attending  will  be  examined 
in  elementary  first  aid  and  certificates 
of  proficiency  will  be  awarded  to  those 
entitled.  The  lectures  are  given  free  of 
charge  and  are  under  the  direction  of 
Dr.  Edgar  Holden. 

Implement  and  Tractor 
Manufacturers 

Organize 
The     Manufacturers'     Tractor     and 

Agi-icultu'ral  Export  Club  has  been  or- ganized ;by:manufacturers  ofJfarm  im- 
plements and  tractors,  with ^a- view  to 

increasing  export  .business  and   bring- 
ing   about    greater'  co-operation     and helpfulness    in    the    trade.      David    A. 

Anderson,    Emerson-Brantingham    Co., 
Rockford,  111.,   has   been  elected  chair- 

man; N.  G.  Snyder,  Oliver  Chilled  Plow 
Co.,   South   Bend,   Ind.,  vice-chairman-, 
and,  as  members  of  the  executive  com- 

mittee,   W.    J.    Wieland,    International 
Harvester  Co.,  Chicago,  111.;  P.  Aubeck, 
Avery    Co.,    Peoria,    111.;     and    H.    R. 
Jahns,   Aultman    &    Taylor    Machinery 
Co.,;  Mansfield,  Ohio.    Additional   com- 

panies in  the  new  organization  are  Lom- 
bard Auto  Tractor-Truck  Corporation, 

Waterville,  Me.;  Rock  Island  Plow  Co., 
Rock    Island,    111.;    Cleveland    Tractor 
Co.,  Cleveland,  Ohio;  Minneapolis  Steel 
and       Machinery      Co.,       Minneapolis, 
Minn.;    A.    B.    Farquhar   &   Co.,   York, 
Pa.;  Bateman  &  Companies,  Inc.,  New 
York,  N.  Y.;  and  the  Parrett  Tractor 
Co.,  Chicago,  III. 

Hoover  Advocates  Aid 
to  Railroads 

^  In  treating  railroad  ills.  Secretary  of Commerce  Hoover  advocates  the  re- 
moval of  the  cause  before  "aching 

actually  sets  up."  This  is  'particularly true,  he  declares,  of  the  matter  of 
equipment.  Steps  must  be  taken  now 
if  car  shortage  later  on  is, to  be  avoided 
He  compared  the  railroad  situation  with 
that  in  the  agricultural  industry.'  In the  latter  industry  the  acuteness  of 
the  situation  was  very ,  apparent,  and 
the  Government,  through  the  War Finance  Corporation  and  the  Farm  Loan 
Board,  placed  its  credit  ,  behind  the- 
farmer.  The  mere  fact  that  many-  rail- road troubles  are  ones  of  anticipation, 
he  pointed  out,  should  not  intei'fefe 
with  the  application  of -tfie  remedy  in time  to  prevent  the  ache. 

Steel  Treaters  Meet 
Next  Week 

Plans  have  been  completed  for  the 
sectional  meeting  of  the  American  So- 

ciety for  Steel  Treating,  which  is  to  be 
held  at  the  Hotel  McAlpin  on  Friday, March  .3.  Fourteen  New  York  and  New 
t-ngland  chapters  are  expected  to  send 
representatives  to  this  meeting.  The society  also  extends  an  invitation  to 
non-members  to  attend  the  sessions. 
A  program  of  seven  technical  papers 

has  been  arranged,  varied  bv  an  in- 
formal dinner  and  get-together  meet- 

ing. Honorary  member.ship  will  be  coii- 
fered  on  Dr.  John  A.  Matthews.  George L.  Norris  is  chairman  of  the  general committee. 

Automobile  Tax  Reaches 

8  per  Cent  of  Value     ' 
,  The  average  automobile  owner  ie  now 
paying  what  is  the  .equivalent  to  an 
8  per  cent  tax  on  the  assessed  value 
of  his  car,  according  to  George  C.  Diehl, 
president  of  the  American  Automobile 
Association.  To  tax  motor  car  owners 
further,  as  has  been  proposed  in  con- 

nection with  plans  for  raising  the 
soldier  bonus  appropriation,  would  be 
class  legislation  of  the  most  pernicious  ' 
variety,  he  declared.  He  pointed  out 
that  during  1921  automobile  owners 
paid  $120,000,000  for  registration  fees 
alone.  A  fifty-cent  horsepower  tax 
would  place  an  additional  burden  of 
$150,000,000  a  year  on  car  owners.  A 
tax  of  three  cents  a  gallon  on  gasoline 
would  cost  the  motorists  of  the  country 
$150,000,000.  Mr.  Diehl  analviies  the 
motori.st's  1921  tax  bill  as  follows: 

exci.'fe    tax,    na-^ff-nRor 

I'^udoral 

(■:ir.s      
Federal  cxnise  tax,  motor  truck.s 
I>'p<lei-al  ■  excise  tax,  ai'ce.iaorles, 
'   parts,   tires  ■*.■,   .r... 
State  motor'  vehicle  resl.stiatioii 

fees    lest.)     ,  .  .•   ■.  .  .  . 
I'eraonal  property  taxc.^!    (est?)  . 
<^ii.s61ine    tax    in    fifteen    States. 

1  anil  2i'.  per  gal.,  l.')22   (est.) 
I.oi-al  motor,  fr'.inelii.se.  mileage, 

business.,  ete.    ( t-st. )  . .,   , . 
M-H-n-iol-p^fl^l   regl.it*«»irtii  «n<i. 

licrnsf     fi-i'S      (..St.). 

$6.4..'!88.18l .11.6I0.066; 

3»..';i8,00f) 

tjn.'ft'ofl.nnn 
?.■>. 0(10. mill 

10,. 100. 000 '16,000.000 

iidao.boo 

Railroads  Increase  Employees 
and  Compensation 

Additional  employees  ,  to  the  number, 
of  35,806  were  employed  by  the   Class 
I  railroads  during  October,,  1921,  than 
were    employed    in    September,    figures 

just  made  public  by  the  Interstate  Com- ' merce  Commission  show. -The  increase 
in  compensation  was  $1-3,630,137.     The, 

2,528    employees    in   the  "^Class   A    pro-' fessional     engineering  .group    received 
$594,929  in  October  of  1921;  the,.  3,193 
employees  in-Class  B  received  $584,],.50, 
while  the  2,622  employees  in   the   sub- 
professional   class   received   $373,501. 

Norton  Company  Changing 
N.  Y.  Salesrooms 

The  Norton  Company,  manufacturer 
of  grinding  machinery,  of  Worcester, 
Mas.s.,  will  abandon  its  New  York  sales- 

rooms on  May  first.  According  to 
plans  just  announced  by  S.  J.  Bell,  New 
York  manager,  the  company  will  retain 
sales  offices  in  the  Dodge  Building,  53 
Park  Place,  but  the  stock  from  the  old 
salesrooms  on  Chambers  St.  will  be  car- 

ried by  Topping  Bros.,  at  122  Chambers 
St.  It  is  al.so  announced  that  a  sales 
agency  for  northern  New  Jersey  will  be 
established  with  Ludlow  &  Squier,  in 

■  Newark,  N.  J.   /  -^  ,   .  • 

Machinists  to  Meet  Miners 
The  International  Association  of 

Machinists  has  accepted  the  invitation 
of  the  United  Mine -Workers  to-partici- 

Katg.in  the  conference  on  the  'co.<>l-.wage 

agreements.  .  ̂   "  '      . ' '"  .  '    '     ' 
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Attorney  General's  Tentative  Opinion  Regarding 
Trade  Associations 

1W    karlwMl     di. — ^ — ..     rvffa'^inc 

M  kM  CMMMd  miK-h  un- 
M  to  tiM  ht»Bly    of  traii« 

ia  gmtnl.    With  Um  i<i«« 
up  tiM  sitmtMB  u  f«r  as 

H— »»  laM  Um  case 

DM«lMrty  In 
Ua  •          ^^ Atar 

'It  is  with  much  •mnmDMtu  tiiat  I 

ia    praiMriaty,    ganeraily' la  tia<a  ■■anriatioaa.    Their 

tlM 
Mr. 

tt  aiidaaTor  ia  larf*.  aad 
wtMtiaa  work  far  praeMUen  aad 

«t  thm  pahnc  welfare  and 
for  ptocrm i»t  acoaoaiir  onraniration. 
Ia  aMkiac  tkia  aUtamant.  I  am  not  un- 
■MM  of  tk*  fact  that  the  impreaaion 
oikli  with  a  uaali  miaority  that  indi- 
vMaal  prohibited  acta  may  be  accom- 
PIMh4  by  orxanixatioa  onder  the  dis- 
calao  of  a  tntdt  aaaociatioa.  Howaror, 
to  aMko  waf  aooMoa  elaar  ramrdinc  the 
taado  aaoerlatioao.  tka  aaatence  of 
vMck  I  advocata,  I  doaire  to  lav  that 
I  kavt  ahraya  takaa  tii*  view  tnat  no 
bodjr  af  moB  coold  coari>lne  in  thr  form 
of  a  trade  orgaaisaUoa  and  do  any  art 
or  tktaa  foiWddca  by  law,  if  it  wa* 
■adartaliii  by  tlwm  outside  of  a  trad* 
onranisation.  The  character  of  trade 
orxaaiaatioB.  the  existence  of  which 
akooM  bo  praaanrad.  is  one  that  carries 
lawftal  porpooea  oahr  in  iu  articles  of 
aaaoeiaUon;  iU  actiritiaa  most  be  in 
harmony  with  ita  doelarod  porpoaoa. 
Th«  articles  of  association,  with  their 
lawfol.  doelarod  porpoaet.  must  not  be 
aaod  aa  a  nuak  to  bide  unlawful 
ameaH.  Ia  otkor  wardi,  tko  oraan. 
bbImb  caa  aot  be  aaad  to  conceal  or 
dlatulsi  any  contract,  combination,  con- 
qiiracy,  acroement,  or  understanding, 
secret  or  otherwiae.  on  the  part  of  the 
oAcers  of  the  orraniaatlon  or  on  the 
part  of  Ike  aMflibership  or  any  part 
tkariuf  to  oncace  in  activities  in  re- 
atrakil  of  trade  or  otherwise  in  viola- 
Um  af  tke  anti-trust  lawa. 
It  {BCarmation  rerardinx  production, 

eapadtjr  aad  distribution  bv  districts, 
witk  avaraco  price*  for  grades,  brands, 
alsaa,  alsriae,  or  qnalitiea  sold  in  the  re- 
■Pottl»e  diatricts  for  specifled  periods 
of  tioM  coold  be  ffiven  to  the  public 
at  tke  saiae  time  that  such  information 
is  available  to  tko  awadters  of  an  as- 

ta  fona 

aociation.  in  my  JodniOBt.  creat  public 
good  woold  result  With  this  informa- 
tiam  arailablc.  everyone  dealing  in  the 
BtadacU  of  a  givea  iadaatry,  whether 
BUM  or  odler,  woold  bavo  tko  aaoM 
knbnMttoa  racardtaic  conditions  and, 
to  dMltoir  with  oae  aaothcr,  would  have 

•  of  tko  aaaM  facta  upon  which 
tiMlr  Jndraeato  as  to  the 

toponM." flaOow  tkoic  apoeifle  qntatioa*: 
(1)  Maf  a  trade  aaaodation  prarlde 

for  ita  waiobon  a  standard  or  uniform 
■yrtoai  of  eoat  aecountinK  and  recum- 
■oad  Ha  aae.  provldod  that  the  eoate 
ao  arrived  at  ay  tko  luiform  method 
are  aot  fnmisbod  by  tko  members  to 
each  other  or  by  tke  nonbera  to  tke 

id   by  tko  latter  to   the 

(t)  May  a  trad*  aaooeiition  advocate 
aad  pnnrlde  for  iialfonaity  in  tke  uae 
of  trade  pfcraaea  aad  trade  namoa  by  ita 
rayatfiwt  members  for  tko  porpooo  of 
OBaaH  oottfaaion  to  trade  oxpreaatona 
■Ml  wr  karatony  of  eoaotractton  as  to 

the  meaning  of  trade  phrases,  names 
and  tenaaT 

<S)  May  a  trade  aaaoeiation,  in  co- 
operation  with  its  members,  advocate 
and  provide  for  the  standardisation  of 
quality  and  gradea  of  product  of  such 
morabers,  to  the  end  that  the  buyinfc 
public  may  know  what  it  is  ̂ 
when  a  particular  grade  or  . 
specified;  and  may  such  aasociuiion, 
after  standardising  quality  and  grade, 
provide  standard  form  of  contract  for 
the  purpose  of  corrwtly  designating  the 
sUttdards  of  quality  and  grades  of 
product;  and  may  it  sUndardise  tech- 

nical and  scientific  terms,  its  processes 
in  production,  and  its  machinery;  and 
may  the  association  co-operate  with  its 
members  in  determlninjr  means  for  the 
elimination  of  waateful  processes  in 
production  and  distribution  and  for  the 
raising  of  ethical  iitandards  in  trade  for 
the  prevention  of  dishonest  practices? 

(4)  May  a  trade  association  collect 
credit  information  as  to  the  financial 
responsibility,  business  reputation,  und 
HtandinK  of  tiiuse  using  the  products  of 
the  industry;  and  may  the  ussocmtion 
furnish  such  information  to  individual 

oMmbers  upon  request  therefor,  pro- 
vldod such  mformation  is  not  used  by 

the  association  or  the  members  for  the 
purpose  of  unlawfully  establishing  so- 
called   "black-lisU." 

(6)  May  a  trade  association  arrange 
for  the  handling  of  the  insurance  of 
its  members,  including  fire,  industrial, 
indemnity,  or  group  insurance.  In 
other  words,  can  the  members  of  an 
industry,  through  the  agency  of  a  trade 
aaaoeiation,  arrange  for  or  place  all  of 
the  insurance  of  the  members? 

(6)  May  a  trade  association,  in  co- 
operation with  its  members,  engage  in 

co-operative  advertising  for  the  promo- 
tion of  trade  of  the  members  of  that 

association  engaged  in  the  particular 
industry;  and  may  the  association  en- 

gage in  such  form  of  promotion  by 
furnishing  trade  labels,  designs,  and 
trade-marks  for  the  use  of  its  individual 
members  T 

<7)  May  a  trade  association,  for  and 
in  behalf  of  its  members,  engage  in 
the  promotion  of  welfare  work  in  the 
plants  or  organisations  of  ita  members, 
which  welfare  work  includes  sick  bene- 

fits and  unemployment  insurance  for 
employees,  uniform  arrangements  for 
apprenticeship   in   trade  education,  the 
firevention  of  accidents  and  the  estab- 
iahment  of  an  employment  department 
or  bareau  for  co-operation  with  em- 

ployees? (8)  May  a  trade  association,  in  co- 
operation with  its  members  and  acting 

for  and  in  t>ehalf  of  it*  members,  handle 
all  legislative  questions  that  may  affect 
the  particular  industry,  regarding  fac- 

tories, trades,  tariff,  taxes,  transporta- 

tion, employers'  liability  and  workmen's compensation,  as  well  as  the  handling 
of  rate  litigation  and  railroad  trans- 

portation questions? 
(9)  May  a  trade  association,  in  co- 

operation with  its  members  and  acting 
for  and  in  their  behalf  undertake  the 
promotion  of  closer  relations  between 
the  particular  induatry  and  the  federal 
and  the  state  departments  of  govern- 

ment which  may  have  administration  of 
lawa  affecting  the  particular  industry 
in  any  form? 

May  a  trade  aasociation  eol- 
any  foi 
(10)  a. 

lect  statistics  from  each  member  show- 
ing his  volume  of  production,  hia  li 

capacity  to  produce,  the  wages  paid,  the  I' consumption  of  his  product  in  iloniestic 
or  foreign  trade,  and  his  distribution 
thereof,  specifying  the  volume  of  dis- 

tribution by  districts,  together  with  his 
stock,  wholesale  or  retail  ? 

b.  And  may  such  trade  association, 
on  receipt  of  the  individual  reports  of 
each  nu'mber,  compile  the  information 
in  each  report  into  a  consolidated  state- 

ment which  shows  the  total  volume  of 
production  of  the  membership,  its 
capacity  to  |)roduci'  by  districts  of  pro- 
duction,  which,  in  some  instances,  in- 

clude a  state  or  less  area,  the  wagea 
by  districts  of  production,  the  consump- 

tion in  foreign  or  domestic  trade  by 
districts,  the  volume  of  distribution  by 
districts,  and  the  stocks  on  hand,  whole- 

sale and  retail,  by  districts? 

c.  And  if,  after  compiling  the  in- 
formation as  aforesaid,  the  information 

received  from  the  members  as  well  aa 
the  combined  information  is  not  given 
by  the  association  to  any  other  person, 
may  it  then  file  the  combined  statt-ment 
with  the  Secretary  of  Commerce  for 
distribution  by  him  to  the  members  of 
the  association  through  the  public  press 
or  otherwise  and  to  the  public  gen- 

erally and  to  all  persons  who  may  be 
in  any  way  interested  in  the  product  of 
the  industry,  it  being  umU-rstood  that 
the  individual  reports  for  the  members 
should  cover  either  weekly,  monthly, 

quarterly,  or  longer  pcrio<ls  as  may*be deemed  desirable  by  the  members,  and, 
when  a  period  is  adopted,  the  report 
for  each  member  shall  cover  that 
period,  and  the  combined  report  shall 
be  for  that  period? 

(11)  a.  May  a  trade  association,  at 
the  time  it  collects  the  production  and 
distribution  statistics  above  outlined, 
at  the  same  time  have  their  membera 
report  the  prices  they  have  received 
for  the  products  they  have  sold  during 
the  period  taken,  specifying  the  volume 
of  each  grade,  brand,  size,  style,  or 
quality,  as  the  case  may  be,  and  the 
price  received  for  the  volume  so  sold 
in  each  of  the  respective  districts  where 
the  product  is  sold? 

b.  And  may  the  association,  without 
making  known  to  any  person  the  in- 

dividual price  reports  of  any  member, 
consolidate  all  of  the  reports  into  one, 
and  show  the  average  price  received 
for  the  total  volume  of  each,  grade, 
brand,  size,  style,  or  quality,  as  the 
case  may  be,  distributed  in  each  dia- 
trict  covered  by  the  distribution  statis- 

tics for  the  period  covered  by  each 
individual  report? 

c.  And  may  the  association  after 
making  such  compilation  send  the  com- 

piled report  as  to  average  price,  aa 
aforesaid,  to  the  Secretary  of  Com- 

merce, to  be  by  him  distributed  to  the 
public  and  to  anv  or  all  persons  who 
may  be  intereated  in  the  particular  in- 

duatry making  the  report? 
Except  for  pointing  out  different 

ohases  of  the  trade  mark  situation. 
No.  6,  Mr.  DauKhertv  agreed  with  Mr. 
Hoover.  And  this  difference  here  was 
due  to  a  misinterpretation  of  Mr. 

Hoover's  meaning,  which  meant  the 
uaiiMr  of  some  such  slogan  as  "Made 
in  Orand  Rapids"  in  connection  with 
distinctive  trade  marks  for  each  manu- 
facture. 

These  questions  may  be  studied  to 
advantage  by  membera  of  various  trade 
associations.  Mr.  Daugherty's  opinions 
are  not  final,  but  merely  tentative. 
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The  Business  Barometer 
This  Week's  Outlook  in  Commerce,  Finance,  Agriculture  and 

Industry  Based  on  Current  Developments 

By  THEODORE  H.  PRICE 
Editor,  Comimvct    and  Finiinrr,  Ni'W  York 

{Copyright ,   Theodore  H.   Price   Publishing  Corporation,  16  Exchange  Place,  New  York) 

Unquestionably  the  most  important 
event  in  the  business  world  last  week 
was  the  sensational  rise  in  the  price  of 
wheat,  which  sent  the  May  contract 
in  the  Chicago  market  up  to  $1,415  on 
Wednesday.  It  is  true  that  by  this 
time  the  farmers  have  sold  most  of  last 

season's  harvest  and,  therefore,  will  not 
be  directly  benefited  until  the  1922  crop 
is  marketed,  but  the  advance  is  never- 

theless significant.  In  connection  with 
the  rise  in  other  grains,  as  well  as  in 
pork  and  cotton,  the  strength  of  the 
stock  market  and  further  decided  eas- 

ing in  money  rates,  it  tends  to  confirm 
the  diagnosis  previously  made  in  these 
articles  that  we  are  at  the  beginning 
of  a  period  of  credit  expansion  induced 
by  the  conversion  of  assets  hitherto 
"fixed"  into  marketable  securities. 

Take  for  instance  the  sale  of  $75,- 
000,000  farm  loan  bonds  a  few  days 
ago.  They  are  secured  by  mortgages 
on  farm  land  worth  probably  $1.50,- 
000,000.  Until  the  present  credit  ma- 

chinery was  provided  and  as  long  as  the 
employment  of  credit  was  restricted  by 
its  high  cost  most  of  this  capital  was 
static  and  inert,  but  half  of  it  is  now 
represented  by  these  bonds  which  can 
be  used  as  collateral  upon  which  to 
borrow  at  almost  any  bank. 

As  for  every  loan  made  there  must 
be  a  corresponding  increase  in  the  de- 

posits of  the  bank  where  the  proceeds 
of  the  loan  are  deposited  the  result  will 
be  a  greatly  accelerated  circulation  of 
the  bank  check  currency  used  to  put 
this  augmented  supply  of  credit  at 
work. 

Credit  Expansion 

This  is  but  one  illustration  of  how 
in  the  development  of  modern  credit 
machinery  we  have  succeeded  in  mak- 

ing it  possible  to  use  the  same  capital 
over  and  over  with  great  rapidity  just 
as  in  the  triple  expansion  engine  the 
same  steam  is  used  over  three  times 
before  it  is  condensed  into  water  and 
has  to  be  returned  to  the  boiler  to  be 
again  converted  into  steam. 

I  stress  this  point  because  in  attempt- 
ing to  discern  the  probable  course  of 

business  it  is  important  to  realize  the 
extent  of  the  credit  expansion  which 
modern  machinery  will  permit.  When 
this  expansion  provides  a  surplus,  as 
at  present,  interest  rates  decline  until 
the  low  cost  of  borrowing  attracts 
speculative  demand  for  funds  to  buy 
bonds,  stocks  and  goods. 

It  must  be  admitted,  however,  that 
one  of  the  chief  propelling  forces  in 
this  inflationary  cycle  has  been  some- 

what weakened  by  the  developments  of 
the  week.  The  probability  of  a  Federal 
soldiers'  bonus  has  been  decreased  be- 

cause its  proponents  are  discovering 
that  they  cannot  pick  the  funds  to  pay 
it  out  of  the  air  and  that  it  seems 
impossible  to  find  any  new  taxes  on 
which  general  agreement  can  be 
reached.  The  sales  tax  has  been  re- 

vived despite  the  improbability  that 
even  with   President  Harding's  support 

it  can  be  put  through  the  House.  The 
obstacles  in  the  way  of  finding  a  new 
source  of  revenue  may  lead  to  a  post- 

ponement of  the  entire  program  until 
the  next  fiscal  year,  and  it  is  not  im- 

possible that  the  bonus  scheme  will 
defeat  itself  because  of  its  inherent 
impracticability.  Appreciation  of  this 
caused  Liberty  bonds  to  turn  upward 
last  week  after  a  steady  decline  since 
Jan.  13,  the  unlucky  day  on  which  the 
Republican  leaders  decided  on  the  plan. 

Prices  May  Go  Up 

It  is  still  possible  that  the  present 
obstacles  in  the  way  of  increased  taxa- 

tion will  be  dodged  by  selling  bonds, 
and  even  without  such  a  temporary 
evasion  of  the  issue  with  the  taxpayers 
new  financing  in  1922  is  likely  to  be 
almost  as  large  as  in  1921.  States  and 
municipalities  continue  to  take  advan- 

tage of  the  tax  exemption  which  their 
obligations  enjoy  to  sell  huge  amounts 
of  bonds  which  expand  credit  in  the 
manner  described  above,  and  until  their 
borrowing  is  checked  by  rising  interest 
I'ates  the  trend  of  prices  is  likely  to  be 
upward. 

There  is  of  course  reason  for  the 
advance  in  wheat  in  the  serious  condi- 

tion of  the  winter  crop  sown  last 
autumn.  An  observer  just  returned 
from  the  West  told  me  last  week  that 
possibly  millions  of  acres  would  not 
produce  enough  to  justify  harvesting, 
and  world  supply  and  demand  seem 
to  be  in  just  that  delicate  position  of 
near-equilibrium  which  makes  the  mar- 

ket sensitive  to  crop  reports.  It  is  also 
very  unlikely  that  we  shall  have  another 
yield  as  large  as  those  of  the  past  four 
years,  for  the  same  observer  tells  me 
that  seed  merchants  report  unusually 
heavy  sales  of  clover,  indicating  that 
more  ground  than  usual  will  be  turned 
under.  It  is  also  known  that  most  of 
the  brood  sows  are  being  retained  on 
the  farms  with  the  expectation  of  mate- 

rially increasing  the  number  of  hogs 
raised  this  year. 

Therefore,  it  is  probable  that  the 
apparent  surplus  of  corn  will  take  care 
of  itself  in  the  same  way  that  the 
surpluses  of  cotton,  wool,  coffee  and 
other  staples  have  in  the  past  and  that 
the  surplus  of  sugar  is  likely  to  in  the 
future  —  by  automatically  curtailing 
production  and  stimulating  the  dis- 

covery of  new  outlets  for  consumption. 
All  this  means,  as  Eugene  Meyer,  Jr., 
of  the  War  Finance  Corporation  said 
last  week  in  summarizing  reports  from 
his  agents  throughout  the  country,  that 
"the  farmer  is  being  put  in  position  to 
liquidate  his  debts  gradually  and  that 
his  normal  purchasing  power — so  vital 
to  the  commercial,  transportation  and 
industi'ial  interests— is  being  restored." 

Supplementing  this  statement  it  may 
be  pointed  out  that  the  reserve  ratio 

of  the  F'ederal  Reserve  system  in- 
creased last  week  to  liiA  per  cent,  that 

$15,000,000  was  added  to  the  gold  hold- 
ings of  the  banks,  and  that  reports 

are    coming    in    of    steadily    increasing 

movement  of  freight  and  of  higher 
railway  earnings.  As  the  farmers, 
banks  and  railroads  improve  their  con- 

dition other  industries  are  likely  to  be 
stimulated  and  so  the  revival  will  pro- 

ceed until  the  cycle  is  completed. 
Steel  buying  and  mill  operations  are 

reported  better,  though  new  business 
is  taken  at  the  expense  of  price  con- 

cessions. Copper  is  weaker,  but  buy- 
ing of  the  red  metal  is  generally  con- 

centrated in  about  one  or  two  weeks 
out  of  six  and  the  satisfaction  of  the 
demand  withheld  at  present  will  prob- 

ably be  accompanied  by  another  price 
advance. 

Raw  silk  is  also  lower.  These  three 
commodities  virtually  exhaust  the  list 
of  price  declines,  for  the  tendency  of 
most  other  staples  is  upward,  and  at  a 
grocers'  meeting  in  New  York  last  week 
specialists  in  the  trade  agreed  that 
there  would  be  an  advance  in  the  aver- 

age price  of  groceries  next  month  and 
that  the  market  will  be  firm  to  rising 
during  the  year. 

The  automobile  industry  is  reported 
more  active  and  prices  probably  have 
touched  bottom  unless  the  competition 
of  Henry  Ford  in  the  field  of  higher 
priced  cars  compels  some  radical  cuts. 
In  this  connection  a  reduction  in  the 
price  of  Packards  may  be  significant, 
and  the  announcement  that  the  Inter- 

national Harvester  Co.  will  sell  a  trac- 
tor at  what  is  asked  for  the  "Fordson" 

is  another  piece  of  news  that  has  a 
direct  interest  for  the  farmer  and  is 
indirectly  of  great  importance  to  every 
one  in  the  United  States,  which,  despite 

the  growth  of  its  manufacturing  indus- 
tries, is  still  a  country  that  is  mainly 

dependent  upon  agriculture  for  pros- 

perity.   •   

Austrian  Iron  and 
Steel  Trade 

Sales  of  iron  are  very  favorable  in 
Austria  at  present.  The  Alpin  Montan 
Gesellschaft  is  about  to  carry  out  its 
big  new  investment  program,  enlarg- 

ing the  plant,  building  workmen's houses,  etc. 
German  competition  is  not  much  felt. 

Inland  demand  takes  up  all  the  iron 
bars  and  girders,  while  tin  sheets  are 
being  exported.  Only  a  few  articles 
which  cannot  be  manufactured  in  Aus- 

tria are  impoi'ted  from  Czechoslovakia. 
At  present,  exports  are  specially  di- 

rected to  Rumania,  as  big  investments 
are  being  made  there  which  cause  a 
great  demand   for   iron   products. 

In  Vienna  the  dealer's  price  for  iron 
is  an  average  of  12,000  crowns  (1  crown 
=  $0.0003  at  present  exchange)  per 
quintal  —  220.46  pounds.  When  sold 
abroad  about  15  per  cent  more  is  de- 

manded; some  sales  are  effected  against 
the  better  foreign  currencies.  One  can 
.say  that  the  price  for  Styrian  rod  iron 
(bar  iron)  is  about  8,100  crowns  per 
quintal,  while  in  October  it  was  only 
(!,400  crowns. — Commerce  Reports. 
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The  Trend  of  Business  Im- 
provement— Plants 

Resuming 
TW  DuiTiUe  Stor«  and  MaBafMtiir> 

^  Oos   DsavUIr,    Pa.,   haa   r— laad 
•t  its  plant  followinc  an  •»• 

TW Slav*  and  Manufactur- 
_       _  Pai,  has  advanced 

     to    a    MI-tlaM    oparatins 
faOawiac  aavaral  waaks  of  cur- 

^  TW  TmwB  8lMl  €«»..         _         . 
OiUa^  ia  amaclav  for  aarly  laeraaaa  ia 

H  at  ha  Ptant.  which  i*  now 
_  at  aboot  00  p«r  c«nt  of  capac- 

It  k  axpactad  to  advance  produc- 
abwt  March  1. 

TW  FwMgrhrania  Railroad  Ca  ha* 
plawd  tta  iWpo  at  Sunbury,  Pa.,  on  a 
MMiM  wwfetac  baaia.  foUowiac  a 
tfcwaJMr  «Mk  aAaduW  for  aoaMtiOM 
pMt  TWalaiit  is  civiBt  aaploymaBt 
la  aWak  Koi  nsa.  TW  company  ha« 
aMi4  aWot  tOO  mon  to  tW  workiac 
fore*  at  ha  Raaoro,  Pa.,  iWpa,  krti^ 
laf  tW  qaoU  up  to  1460  oparathraa 
now  at  this  plant  At  the  Locanaport. 
lad..  sWpa,  tW  oparatiac  achadule  haa 
bass  adwuic«d  from  S7  to  48  hours  a 
WBsk^  MIowinc  a  number  of  woeka  of 
rsdacad  oyeiattuna,  and  cnploTinent 
wOl  W  tWea  to  abovt  WW  MB  huw. 
TW  DaBTille  Stractml  Tublnc  Co., 

DanviUc.  Pa.,  aMmtfaenirer  of  pipes 
and  tabimr,  resowed  operations  at  its 
plant  on  Feb.  7.  after  an  extended  pe- 

riod of  curtailment. 

C.  H.  WilU  «  Co..  MarysvilU.  Mich., 
manufaiturcr  of  the  Wills-Sainte 
Claire  automobile,  is  inrreaninic  th<; 
workinc  force  at  it*  plant  and  about 
100  men  have  been  added,  makinc  a 
qoola  of  1,000  operatives.  Arranse- 

are  beinc  ntade  to  place  the 
on    a    full-tirao    adtadule    thii 

TW  AaMrican  Axe  and  Tool  Co.. 
CWrlsatoo.  W.  Va.,  is  adding  to  the 
workinc  force  at  ita  local  plant,  under 
(uU-tiBM  operatinc  achedule.  Capacity 
pradaetioa  is  balnc  mainUined. 
TW  Lahlgli  Vallay  Railroad  Co.  has 

rscpsaiJ  iu  loeoawavs  shops  st  Sayre. 
Pa.,  which  Wv«  practically  been  shut 
down  siBeo  last  April.  The  plant  will 
work  on  a  four-day  week  basis,  with 
plans  for  early  incraaas.  The  car  ahopa 
will     operate     on     a      ftvo-day     week 

TW  Srranton  Stove  Works,  Scrsnton, 
Ws  rssaotad  production  in  the 
I  departaMot,  following  an  ex- 
sfaot  down.  Employment  will 

W  ch«B  to  about  fifty  molders. 

TW  Hupp  Motor  Car  Co.,  Detroit. 
Mich.,  has  arranced  a  production  sched- 
ola  for  tW  prosont  year  calling  for 
twice  as  maar  complata  aotomobuas  as 
in  IMl.  Inereaasd  operations  are  now 
oadsr  way  at  tW  plant 
TW  Ford  Motor  Co.,  Detroit,  Mich., 

Wa  adopted  a  full-tinM  production 
acWdoie  at  iU  tractor  plant  at  Dear- 
bont.  MWlt.  and  will  maintain  capacity 
oparatioiM  with  recular  workinx  force 
oatU  fortWr  aotice. 

TW  AiMrkaa  Car  and  Foondrr  Co.. 
Mi  Broadway,  New  York,  ha*  Uken  a 
nalraat  from  tW  Chirafo,  Rurlinston 
4  Qaiacr   Eailroad   Co..   for   600   ro- 
Mfiralor  cava  aad  MO  cars  of  other 
«rM  aad  «■!  Wadio  tW  work  at  tu 
iUbnm  pbatai  An  order  Wa  also 

for  tW  fonstrvetion  of 

two  marine  alevator  hulls,  and  this 
work  will  be  carried  out  at  the  WiU 
adnctoa,  DeL,  plant.  The  workinc 
force  at  the  laat  noted  plant  is  beinc 
increased  and  about  100  men  have  been 
added  dnrinc  the  past  fortnight. 

The  Lincoln  Motor  Car  Co.,  Detroit, 
Mich.,  recently  acquired  by  Henry  Ford, 
haa  reaumed  active  production  in  all  de- 

partments of  the  plant,  and  a  lari^e 
working  force  will  be  employed. 

The  Reading  Iron  Co.,  Readina,  Pa., 
has  adopted  a  ni^ht  working  schedule 
at  ita  Danville,  Pa.,  works,  devoted  to 
tW  manufacture  of  iron  and  steel  bars, 
etc..  in  addition  to  regular  daily  pro- 
duction. 

The  El  Paao  A  Southweatern  Rail- 
road has  reopened  ita  shops  at  El  Paao. 

Tex.,  following  a  shutdown  of  a  num- 
ber of  weeks.  Employment  will  be 

riven  to  about  276  men. 
The  Penn  Seaboard  Steel  Co..  Phila- 

delphia, Pa.,  has  resumed  operations  at 
iu  Tacony  blant,  following  a  complete 
ahutdown  for  some  time  past  The 
company  is  operating  at  its  steel  csat- 
ing  plant  at  Chester,  Pa.,  and  has  in- 

creased production  at  the  workn  of  the 
Titusville  Forge  Co.,  Titusvillo,  P«.,  a 
Bubsidiary  organisation  recently  ac- 

quired. Uperations  at  the  latter  plant 
are  about  300  per  cent  greater  than  the 
minimum  point  of  last  year. 
The  Keystone  Auto  Top  Co.,  Phila- 

delphia, Pa.,  manufacturer  uf  autuniu- 
bile  euuipment,  has  adopted  a  niKht 
■chedule  of  operation*  ut  its  works. 

The  Pennsylvania  Railroad  Co.,  haa 
resumed  full-time  operations  at  ita 
Tudd  Cut  shops^  Wilmington,  Del.,  at 
the  same  time  adding  about  120  men  to 
the  working  force,  making  a  total  of 
more  than  1,000  operatives  now  em- 

ployed. The  General  American  Tank  Car 
Corporation,  Chicago,  III.,  has  Uken  an 
order  for  the  construction  of  500  box 
cars  and  400  refrigerator  cars  for  the 
Chicago,  Burlington  A  Quincy  Railroad. 

The  Cadillac  Motor  Car  Co.,  Detroit, 
Mich.,  is  increasing  production  at  its 
local  planu  to  a  high-water  mark,  and 
has  added  to  the  working  force  until 
about  7,000  men  are  now  being  em- 

ployed m  the  different  departmenU. 
Current  manufacture  is  about  20  per 
cent  greater  than  at  this  season  unoer 
normal  condition*. 

The  Greenfield  Tap  and  Die  Corpora- 
tion, Greenfield,  Mass.,  i*  giving  em- 

ployment to  about  600  men  at  its  plant, 
and  reporU  current  orders  booked  as 
about  60  per  cent  greater  as  compared 
with  the  aame  month  of  a  year  ago. 

The  Coxe  Traveling  Grate  Co.,  Port 
Carbon,  Pa.,  haa  reaumed  full-time 
operation*  at  ita  plant,  giving  em- 
pmrment  to  about  200  men  in  the  shops. 
The  plant  has  boon  idje  for  several week*  pa*t 

The  Mount  Vernon  Car  Manufactur- 
ing Co.,  Mount  Vernon,  III.,  ha*  Uken 

a  contract  from  the  Chicago,  Burlinir- 
ton  A  Quincy  Railroad  for  the  conHtruc- 
tion  of  1,000  box  cars. 

The  New  York  Central  Railroad  Co. 
is  increasing  operation*  at  iU  car  ahops 
at  Corning,  N.  Y.,  and  a  larger  working 
force  will  be  employed.  About  110  men 
have  been  added  during  the  pa*t  fort- 
night. 

The  American-Swedo  Iron  Co.,  Dan- 
ville, Pa.,  haa  resumed  operation*  at 

iu  plant  following  a  ohutdown  *ince laat  June. 

The  Fisher  Body  Co.,  Cleveland, 
Ohio,  manufacturer  of  automobile 
bodiea,  is  now  operating  on  a  bani.s  of 
100  complete  bodiea  per  day,  and  plans 
to  bring  manufacture  up  to  a  point  of 
double  this  amount  at  an  early  dute. 
The  Baird  Machine  Co.,  machinery 

manufacturer,  of  Stratford,  a  suburli 
of  BridKx'port,  Conn.,  recently  increased 
the  working  day  in  its  shop  from  eight 
to  nine  hours.  Several  of  the  old  em- 

ployees were  re-employod. 

The  Bridgeport  Manufacturers'  As- sociation, of  Bridgeport,  Conn.,  an- 
nouncea  an  increase  in  the  number  em- 

ployed in  Bridgeport  facti)ries,  accord- 
ing to  sUtistics  gathered  up  to  Feb.  4. 

The  lisU  are  compiled  each  week  by  the 
association  and  the  records  show  a 
gradual  increase  since  the  first  of  the 

year. 

The  Acme  Wire  Co.,  New  Haven, 
Conn.,  wire  manufacturer,  recently  re- 

ceived an  order  from  the  Ford  Motor 
Co.  for  one  hundred  fifty  thousand  coils of  wire. 

The  Foster  Machine  Co.,  Wcstfleld. 
Mass.,  hsH  increased  its  production 
force,  and  reports  sufficient  orders  to 
keep  300  employed.  A  wage  reduction 
of  10  per  cent  was  lately  put  into  effect. 

The  Bay  SUte  Foundry  Co..  West- 
field,  Mass.,  has  resumed  operations 
after  being  closed  for  more  than  a  year. 
T.  R,  Brien,  president,  reports  large 
contracts  placed  with  the  concern  by 
manufacturers  in  the  Middlewest. 

Foreijfn  News  Notes 
According  to  an  nnnouncement  of  the 

Federation  of  British  Indu.^try,  Huko 
Stinnes  has  acquired  a  tract  of  land  in 
the  Dutch  East  Indies  where  factories 
for  the  manufacture  of  railway  ma- 

terial and  rolling  stock  will  be  erecUd. 
The  largest  iron  and  steel  works  In 

Upper  Silesia,  those  of  Count  Henckel 
von  Donnersmarck,  have  passed  into 
the  hands  of  a  British  concern  to  be 
known  as  the  Henckel  von  Donners- 

marck Beuthen  Estates,  Lt<i.,  of  Lon- 
don. The  capiUI  of  the  new  concern 

is  five  million  pounds  sterling.  All  the 
plants  of  the  former  Donnersmarck 
company,  situated  in  Austria,  Cxecho- 
Slovakia,  Italy  and  Roumania,  will 

also  pass  into  the  hands  of  the  new 
BrHisn  organisation. 

TTie  Argentine  railways  have  ordered 
steel  rails  to  the  value  of  oJKht  million 
gold  marks  in  Gennany.  The  rails  are 
to  be  paid  for  in  Argentine  cereals. 

A  demand  for  all  kind*  of  machinery 
exists  in  the  Balkan  SUtes.  A  report 
from  Bucharest  is  to  the  effect  that 
all  the  Balkan  SUtes  are  reconstruct- 

ing and  extending  their  railway  lines 
and  that  a  large  demand  exists,  not 
only  for  railway  material,  but  also  for 
up-to-date  machine  tools,  excavating 
machinery,  road  machinery,  and  espe- 

cially for  agricultural  implemenU. 
Nearly  all  the  capiUI  stock  of  the 

Bavarian  Aeroplane  Works  (Bayrische 
Flugseugwerkc  A-G.),  of  Munich,  ha* 
4>een  acquired  by  the  lUlian  Caatiglioni 
concern,  which  intend*  to  manufacture 
pasaonger  and  freight  automobile*  at 
thoaa  works. 

A  report  from  Kieff,  ITkrania,  sUtes 
that  a  large  dcmami  for  locomotive*, 
railway  freight  cars,  motor*,  modem 
workahop*,  tool*  and  af^riculturol  im- 

plemenU exlaU  in  the  country. 
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Sidelights  on  Discussion  of 
Metric  System  at  National 

Council  Meeting 
An  interesting  discussion  preceded 

the  adoption,  by  the  National  Council 
of  the  Chamber  of  Commerce  of  the 
United  States,  of  the  resolution  propos- 

ing that  no  referendum  be  had  on  the 
metric  system  matter  at  this  time.  A 
point  that  had  great  influence  on  the 
gathering  was  made  by  George  B. 
Chandler,  of  the  Connecticut  Chamber 

of  Commerce,  when  he  said:  "If  you 
will  analyze  the  support  of  the  affirma- 

tive on  this  question,  you  will  find 
among  all  those  proponents  there  is 
only  one  representative  of  industry. 
That  is  very  significant.  The  others 

are  representative  of  the  theoretical." 
His  inference  was,  as  was  that  of  other 
speakers,  that  the  support  of  the 
metric  system  comes  overwhelmingly 
from  theoretical  sources,  and  in  those 
cases  where  it  has  the  backing  of  prac- 

tical activities  there  is  a  special  rea- 
son as  was  alleged  to  be  the  control- 

ing  reason  for  the  attitude  of  the 
De  Laval  Separator  Co.  Howard  Rich- 

ards, secretary  of  the  American  Metric 
Association,  was  rather  surprised  when 
asked  if  the  material  that  goes  into 
the  final  assembly  of  these  separators 
is  not  shipped  from  Germany  and 
Sweden.  Since  these  parts  are  made 
in  metric  measurements  abroad,  the 
material  assembled  with  them  neces- 

sarily would  be  finished  in  metric. 
Edmund  D.  Fisher,  chairman  of  the 

Chamber  of  Commerce  committee  on 
the  metric  system,  in  explaining  that 
the  committee  is  nearly  equally  divided 
on  the  question,  pointed  out  that  the 
membership  was  unanimous  in  its  be- 

lief that  the  matter  should  go  to  refer- 
endum. "If  this  body  should  recom- 

mend that  the  subject  be  dropped," 
said  Mr.  Fisher,  "you  would  be  taking 
a  step  backward.  Referendum  will 
mean  that  the  Chambers  of  Commerce 
of  the  country,  and  the  Boards  of  Trade 
of  the  country,  would  have  the  oppor- 

tunity of  being  educated  in  this  subject 
and  through  them  the  people  of  the 
country." 

At  another  point  in  his  remarks,  Mr. 
Fisher  said:  "On  our  committee  is  a 
man  we  all  love  and  respect.  It  is 
Mr.  Towne,  of  the  Yale  &  Towne 
Manufacturing  Co.,  who  has  been  con- 

stantly opposed  to  the  metric  system. 
Notwithstanding  his  constant  opposi- 

tion, he  takes  the  ground  that  it  is  but 
fair  that  the  country  should  have  the 
opportunity  of  being  educated  on  the 
subject." 

Cost  an  Obstacle 

W.  C.  Wilson,  assistant  to  the  presi- 
dent of  the  American  Institute  of 

Weights  and  Measures,  made  the  prin- 
cipal anti-metric  argument.  He  read 

a  concise  statement  from  W.  R.  Ingalls, 
president  of  the  American  Institute  of 
Weights  and  Measures.  Mr.  Ingalls 
said  that  the  greatest  obstacle  to  the 
adoption  of  the  metric  system  would 
be  its  cost  to  the  people.  In  the  manu- 

facture of  metals  alone,  the  cost  would 
be  something  like  half  a  billion  dol- 

lars, he  said.  He  calculated  this  cost 
on  the  basis  of  an  investigation  which 
showed  that  the  cost  would  be  around 
$200  per  worker.  While  he  stated  that 
he  had  not  investigated  the  costs  in 
other  fields  of  industry,  he  pointed  out 
that  there  would  be  a  considerable  cost 
per  worker   and   there    are    41,000,000 

workers  engaged  in  production  in  the 
United  States. 

Continuing,  Mr.  Wilson  said:  "If 
the  metric  system  offers  such  extraor- 

dinary advantages  as  are  claimed  for 
it,  is  it  reasonable  to  suppose  that 
American  manufacturers,  who  have 
stood  in  the  forefront  of  industrial 
progress  and  who  are  thoroughly 
familiar  with  the  metric  system,  are 
so  blind  to  their  own  interest  and  so 
lacking  in  business  intelligence  that 
they  must  have  it  crammed  down  their 
throats  by  compulsory  legislation? 
The  metric  system  is  used  extensively 
and  advantageously  by  scientists,  labor- 

atory chemists  and  druggists,  and  it 
is  contended  that  i  nat  is  good  for  the 
scientist  should  be  of  equal  advantage 
to  the  people.  It  is  upon  this  fallacy 
that  the  metric  argument  fails. 

"Wherever  the  metric  system  is  in 
use  today,  it  was  adopted  by  compulsion 
and  is  enforced  by  the  police  power 
of  the  government.  There  must  be 
something  radically  wrong  with  a  sys- 

tem of  weights  and  measures  that  can 
be  enforced  only  by  the  imposition  of 
fines  and  imprisonment.  If  the  metric 
system  cannot  win  on  its  merits,  it  is 
not  entitled  to  win  by  compulsion." 

C.  M.  Best,  councillor  for  the  Pitts- 
burgh Steel  Manufacturers,  declared 

that  the  manufacturers  which  he  repre- 
sents ship  hundreds  of  thousands  of 

tons  of  steel  abroad  each  year.  He 
said  it  was  an  insult  to  the  intelligence 
of  these  manufacturers  to  try  to  cram 
the  metric  system  down  their  throats. 
If  it  were  an  advantage  to  their  busi- 

ness they  would  have  adopted  it  years 
ago. 

England  Wants  It 

George  B.  Blow,  of  the  Illinois  Valley 
Manufacturers'  Association,  who  is  a 
manufacturer  himself,  advocated  the 
adoption  of  the  metric  system  vigor- 

ously. "England  is  very  much  in  the 
same  condition  as  ourselves,"  he  said. 
"She  is  clamoring  for  metric  weights and  measures  because  she  has  found 
out  that  the  country  is  losing  foreign 
business  to  the  metric  countries.  Eng- 

land is  finding  out  that  Germany  and 
other  metric  countries  are  getting 
business  from  her,  particularly  in  South 
America.  We  have  no  right  to  vote 
down  a  proposition  to  submit  anything 
to  a  referendum.  This  matter  should 
go  to  referendum  as  recommended  by 

the  committee." 
Dr.  Charles  L.  Parsons,  secretary  of 

the  American  Chemical  Society,  among 
other  things  said:  "I  want  to  speak 
for  a  whole  profession.  The  chemists 
of  America  are  united  in  one  immense 
society  with  15,000  members.  The 
chemists  of  America  use  the  metric 
system  daily.  They  are  absolutely 
united  in  favor  of  it.  I  have  no  sym- 

pathy with  the  argument  of  cost.  If 
we  followed  that  argument  we  would 
be  riding  buggies  while  the  rest  of  the 
world  would  be  using  automobiles." 

Tablets  to  Ericsson  and 
De  Lamater  To  Be  Unveiled 

in  New  York 
The  sixtieth  anniversary  of  the  fa- 

mous battle  between  the  "Monitor"  and 
the  "Merrimac",  on  March  9,  is  to  be 
commemorated  by  the  unveiling  of  four 
bronze  tablets.  The  first  is  at  2  p.m. 
at  36  Beach  St.,  New  York  City,  the 

site  of  Capt.  John  Ericsson's  residence, 
by  the  American  Society  of  Swedish 
Engineers.  An  hour  later  a  tablet  will 
be  unveiled  at  260  West  St.,  the  site  of 
the  Phoenix  Foundry,  by  the  General 
Society  of  Mechanics  and  Tradesmen. 
Cunard  pier  No.  54,  North  River,  the 
site  of  the  well-known  DeLa  mater  Iron 
Works  comes  next,  the  Associated  Vet- 

erans of  the  DeLamater  Iron  Works 
being  in  charge.  The  fourth  and  last 
tablet  is  to  be  unveiled  in  Brooklyn,  at 
the  Continental  Iron  Works,  West  and 
Calyer  Sts.,  by  the  proprietor,  Thomas 
F.  Rowland  and  staff. 
A  banquet  follows  in  the  evening, 

simultaneously  with  a  similar  celebra- 
tion in  Stockholm,  Sweden,  which  is  to 

be  attended  by  the  Royal  family  and 
the  American  Minister  and  Consul. 
Communications  will  be  made  by  cable. 
The  historical  significance  of  the  occa- 

sion will  be  best  appreciated  by  those 
old  enough  to  remember  the  work  of 
Ericsson  and  of  the  others  mentioned. 
The  "Monitor"  marked  an  epoch  in 
naval  development  that  has  made  an 
impress  on  the  naval  and  maritime 
history  of  all  nations. 

Machinery  for  "Leviathan" 
In  the  reconditioning  of  the  "Levi- 

athan" by  the  Newport  News  Shipbuild- 
ing and  Dry  Dock  Co.,  $515,000  will  be 

spent  for  machinery  and  repairs,  which 
will  include  its  conversion  from  coal  to 
fuel  oil  burning,  the  vessel  then  being 
propelled  by  steam  turbine  engines 
which  will  develop  100,000  shaft  horse- 

power. 

Harnessing  the  River  Rhone 
For  Electric  Power 

Detailed  information  regarding  the 
harnessing  of  the  River  Rhone  for 
power,  navigation,  and  irrigation  is 
contained  in  a  report  just  received  at 
the  Department  of  Commerce  from 
commercial  attache  W.  C.  Huntington, 
at  Paris. 

An  outline  of  France's  wealth  in 
waterpower  is  given,  with  particular 
reference  to  the  River  Rhone  as  the 
most  important  source  of  potential  hy- 

droelectric power  in  France.  The  re- 
port also  includes  a  history  of  the 

utilization  of  the  Rhone  and  an  ex- 
planation of  a  new  law  applying  to  the 

power  development  of  this  river.  Esti- 
mates place  the  total  cost  of  the  pro- 
posed developments  at  1,848,000,000 

francs.  The  financing  of  this  project 
will  be  accomplished  by  a  gradual  car- 

rying out  of  the  entire  scheme,  extend- 
ing over  a  period  of  years. 

Of  particular  interest  to  American 
manufacturers  is  the  opportunity  af- 

forded for  participation  of  American 
capital  and  for  the  sale  of  American- 
made  machinery  and  supplies.  Practi- 

cal steps  have  already  been  taken  to- 
ward the  constitution  of  a  great 

national  Rhone  development  company, 
and  there  is  little  doubt  that  force  of 
circumstances  will  compel  the  develop- 

ment, in  one  form  or  another,  of  this 
national  resource. 

Copies  of  the  report  and  of  the  law 
authorizing  the  power  development  of 
the  River  Rhone,  together  with  an  out- 

line of  the  progressive  financing  scheme 
for  the  project,  may  be  obtained  from  , 
the  Electrical  Equipment  Division  of 
the  Bureau  of  Foreign  and  Domestic 

Commerce,  or  from  the  Bureau's  dis- trict offices  by  referring  to  Exhibit  No. 

1178. 
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QeveteBd  Letter 
rr<wp>rti  tar  fr««trr  nnod  of  ■!«- 

rhiBcty  aad  a^piHrnt  in  manofartur- 
tn«  MUhtWHRMiti  in  Ui«  Clwvland, 
Ohio,  dkrtnct  (row  brttrr  a«  the  y«ar 
■ivaBMB.  On*  of  thr  br«t  indirationt 
ii  tlw  tTMUr  oae  of  •ivctm  powvr  in 
tW  iMt  f««  WMks.  In  Ohio  only  four 
cMm  akow  a  dc«^r««M  la  powor  um« 
fraai  tlH  auM  prriod  a  y«ar  a(o.  Umo* 
Miw  Coiwabai.  Luraia,  Oaatoa  and 
Akroa.  In  nino  other  largo  citioa  the 
avfran  incraaao  in  powor  oao  ia  12  per 
c«nt.  Warrw  tkowlaK  Um  larsoot  gain, 
witk  79  per  coat  uxi  ClovoUad  the 
laaat  with  about  2  per  cent 

DoAmte  improvement  in  ordon  U  ro- 
porlcd  by  «urh  Clevolawl  Anna  a*  the 
WOlard  Storage  Battery  Co..  Columbia 
Axlo  Co.,  InteraUle  Foandry  Co.,  Ferro 
M****—  mad  Foundry  Co..  National 
AoM  Mnaafactvriac  Co..  K-W  Ifcni- 
tto»  Co^  Grant-Looa  Ganr  Co..  Ohio 
Badir  and  Blowor  Co. 

in  oaiBlavnont  in  the  various 
in    Um    Cleveland    district 

a  rain  of  7  per  rent  for  January 
OT«r  Doramber.  or  approximately  &,000 

W.  C.  Sargent  Dead 
William  C.  Sargent,  for  twenty-two 

years  secretary  and  a  director  of  the 
Chain  Belt  Company.  Milwaukee,  Wis., 
diod  suddenly  on  Feb.  5.  He  was 
wvonty-three  years  of  age.  Mr.  Sargent 
was  prominent  in  industrial  circles  of 
Milwaukee  and  St.  Paul  and  had  a 
wide  national  acquaintanceship.  In 
1S71  he  oncanixed  the  De  Cou,  Corliss 
A  Sarfent  Co^  of  St.  Paul,  maaafv- 
tartrs  of  sash  and  doors.  In  1900  Mr. 
Saiceat  want  to  Milwaukee  to  become 
■aentary,  and  later  a  director,  of  the 
Chain  Belt  Company.  He  was  also  a  di- 

rector of  the  Federal  Malleable  Com- 
pany. West  AUia.  Wit. 

The  Super-Power  System  and 
New  England 

Professor  L.  P  Breckinridge,  of  Yale 

University,  addressed  the  tn'-'-— ■  nf the   New   Britain    Branch,   <  it 
Section,  of  the  American  >..;;.  uf 
Mechanical  Engineers  on  Tuosdny  evi-n- 
inc.  Jan  'M.  His  »ubjtH-t  wa»  the  "Im- 
I  f  the  Super- Power  System  to 
N  .  l.inil."     This  syiitem  contem- 
pUtif  the  oittabliiihment  of  a  zone  com- 

prising practically  all  of  New  Knglanil, 
New  Jersey,  eastern  Pc  ia  (in- 

cluding the  coal  minin>  i.  and 
a  large  part  of  New  \  »i  k  .-.uile.  in 
which  would  be  built  a  nerics  of  power 
generating  Htatiann  that  would  be  linke<i 
together  by  high  tension  transmission 
lines  in  such  manner  that  tlif  .-nii-i'v 
from  all  or  any  numb<>r  of  t' 
could  be  delivered  to  the  »y- 
a  great  reservoir,  and  used  wherever 
and  whenever  needed. 

In  this  wav  all  available  water  powers 
could  be  utilised  to  their  full  capacity 
ail  the  time,  instead  of  less  than  one- 
half  the  time,  as  at  present.  This 
would  relieve  the  steam  stations  of  a 
portion  of  their  load.  An  immense 
saving  would  also  result  from  the  prac- 

ticability of  operating  steam  stations  to 
peak  load  capacity  when  running,  and 
to  shut  them  down  completely  when 
their  output  was  not  needed  because  of 
power  being  available  from  other 
sources. 

Though  the  water  powers  within  the 
sone  afrgregate  but  an  insignificant 
proportion  of  the  power  at  present  re- 

quired (less  than  20  per  cent),  by  their 
continuous  operation  all  of  their  energy 
could  be  utilized.  This,  in  conjunction 
with  the  concentration  of  steam  gen- 

erated energy  into  large  and  efficient 
units,  would  bring  about  a  saving  with- 

in the  zone  of  fifty  million  tons  of  coal 
annually,  besides  relieving  the  railroads 
of  a  large  part  of  their  coal  burden. 

Warner  &  Swasey  Company 
Announces  Price  Cuts 

The  Warner  A  Swaaev  Co..  Cleve- 
land. Ohio,  has  made  public  the  follow- 

ing n>mparative  figure*  to  show  the 
axtsnt  of  reductions  from  peak  prices: 

Mb.  U  r«i  i'iimI  tUkm  lUi  TMrr. 
No.  M  Vmrntrnt  ■■■■■■  Hr«  T«rT. ' 
ie«L  I     PMaKwITtoT"  '  -'•- 
N«  I    rWa  Hm4  Twr 
Mm.  4    Oi—d  riv-n/«  .  I.«<b.i 
Hue    tlo^btr  rnMtoa  I   »l  Twm  Uihr 

In  explanation  of  the  reductions,  the 
company  utates  that  it  has  carefully 
analysed  future  tabor  and  raw  mate- 

rial coats  and  has  brought  its  prices 
down  OB  such  a  basis  that  there  can 
ba  ae  farther  redactions  in  pricas  of 
tha  prodoet.    This  company  also  aays: 
"U  has  been  apparent  that  some  of 

the  reluctance  in  machinery  buying  Is 
dtM  to  lack  of  confidence,  on  the  part 
of  the  buyer,  in  machine  tool  prices 
today.  Of  course,  many  industrial  com- 
paaiaa  are  not  in  operation  to  a  sufli- 
cieat  decree  to  buy  machinery  at  any 
priea,  bit  on  the  other  hand,  there  are 
wawjr  «Im  aboold  buy  to  replace  ineffl- 
coat  apripBMBt  and  reduce  their  pro- 
daftlOewU  to  a  point  where  thay  can 
•aran  tMnaelvas  against  compatitton. 

*AftaT  all.  the  buyer  of  equipment 
ia  not  purauing  the  wisest  course  unleas 
ha  pioa  out  the  moet  ofllcient  equip- 

ment upon  a  basis  of  cost  of  the  piece 
produced  and  the  reputation  of  the 
maker  behind  it.  Putting  money  into 
equipment  is  an  investment  of  the  high- 

est order  and  a  manufacturer's  profit 
in  the  competitive  times  ahead  will 
depend  to  a  considerable  extent  upon 
the  efficiency  of  the  equipment  selected. 
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Chicago  Letter 
After  a  month  of  very  good  business 

the  machine  tool  dealers  '  iv  dis- appointed with  the  prost  The 
outlook,  however,  is  still  vny  o|>iiinistic 
in  u  general  way.  Inquiries  as  a  whole 
continue  to  grow  more  plentiful  and 

buving  appears  to  bo  steadier. \ht'  riiilronds  Hre  keeping  pretty  well 
in  th<  und.     The  Santa  re  has 
made  .  ■  il  purehasos  and  inquiries 
in  the  past  week,  one  of  these  calling 
for  a  double-end  punch  ufKl  shear, 

capacity  to  punch  a  4-in.  hole  in  2-in. 
plate  and  shear  12  x  2i-in.  flats,  41-in. 
rounds  and  split  one  I-in.  plate,  depth 
of  throat  l«-in.;  also  a  36-in.  lathe,  9  ft. 
Wtween  centers,  to  be  used  for  piston 
work,  both  machines  to  be  motor  driven. 
•"'o  volt  I).  ('.  Awording  to  W.  B. 

y,  president  of  the  Sanfe  Fe 
:■  .  .fin,  the  10'J2  budget  calls  for  an 
expenditure  of  about  $45,000,000  which 
is  about  $10,000,000  higher  than  that  of 
last  year.  The  budget  includes  an  ex- 

penditure of  $724,281  for  shop  machineit 
and  tools,  an  outlay  of  $1,041^^350  for 
shop  buildings,  and  $1,101,808  for  rails 
and  other  track  material. 

The  Donahue  Steel  Products  Co.,  122 

So.  Michigan  Ave.,  sold  an  order  com- 
prising several  machines  to  the  Seyler 

Mamifacturing  Co.,  of  Pilt.sburgh. 
Many  of  the  sales  are  for  individual 
machines,  viz.;  Koehring  Machinery  Co., 
Milwaukee,  one  72-in.  gear  cutter;  the 
Brun.iwick-Balke-Collender  Co.,  a  20-in. 
crank  shaper. 

From  tiie  crane  market,  which  has 
been  very  inactive,  comes  a  report  that 
the  Whiting  Corporation,  Harvey,  III., 
received  an  order  from  the  Aetna  Port- 

land Cement  Co.,  Bay  City,  Mich.,  for 
three  100-ft.  span  cranes,  equipped  with 
three-yard  buckets. 

Curt  A.  Ksser,  architect,  38  South 
Dearborn  St.,  is  receiving  bids  on  a 
three-story  factory  and  boiler  house, 
80  X  214  ft.,  to  be  equipped  with  a  high- 
pressure  boiler,  for  the  Gurinian  Candy 
Co.,  of  St.  Joseph,  Mich.,  to  cost  about 

$76,000. 
W.  Gibbons  Uffendell,  39  South  SUte 

St.,  is  making  plans  for  a  two-story 
laundry  and  powerhouse,  94  x  168  ft., 
to  be  erected  at  1822  to  1828  South 
Wabash    Ave. 

Valparaiso  University,  Valparaiso, 
Indiana,  is  contemplating  the  opening 
of  a  machine  repair  shop  in  the  Uni- 

versity and  will  evidently  be  in  the 
market  for  a  few  machines.  Further 
information  may  be  had  by  communi- 

cating with  Mr.  l.,oob  in  the  Auto 
School,  care  of  the  University. 

"We  believe  the  first  necessity  for 
the  machine  tool  maker  is  to  increase 
the  confidence  of  the  buyer  in  his  prod- 

uct, in  his  price  and  in  his  ability  to 
stay  in  business.  It  probably  would  be 
well  for  many  of  the  other  machine 
tool  companies  to  analyze  their  busi- 

ness and  their  future  and  then  to  tell 
the  world  when  they  have  gotten  down 
to  bed  r<Kk  price*.  The  automobile 
buHiness  at  the  present  time  is  unset- 

tled because  the  buyer  does  not  know 
whether  or  not  he  can  save  money  by 
buying  now  or  waiting  a  while  longer. 
Tlic  machine-tool  world  and  the  eouip- 
ment  users  nhould  settle  among  tnam- 
selvcs  thi*  same  question,  and  until 
that  is  done  there  cannot  be  a  large 
increase  in  the  buying  of  equipment, 
excepting  on  the  part  of  those  buyers 
who  will  purchase  from  the  makers 

who  are  forced  to  liquidate  at  any  cost." 

Motor  Transport  in  Bermuda 
A  majority  in  the  Bermuda  House  of 

Assembly  has  been  won  over  to  the 
plan  that  will  give  the  colony  motor- 
transport  service  throughout  the  island, 
under  government  control  and  possibly 
under  private  ownership.  The  plan  is 
to  use  the  lighter  style  of  motor  buses, 
with  a  capacity  of  about  twenty-four 
persons,  and  also  freight  trucks  of  about 
the  same  weight;  no  other  type  of 
vohiclcH  may  be  used  in  this  service. 
The  leading  horse-transport  firm  is  sell- 

ing out  its  entire  outfit,  which  may  be 
taken  as  an  indication  that  the  same 
Arm  will  be  in  the  running  for  the  new 
method  of  transport,  and  that  by  the 
end  of  1922  Bermuda  will  have  a  con- 

trolled motor  service — Commerce  Re- 

porta. 
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The  Perdieu  Tool  Manufacturing  Co., 
Milwaukee,  Wis.,  has  taken  over  the 
Meigs-Powell  Co.,  also  of  that  city. 
J.  D.  Powell,  sales  manager  of  the  com- 

bination announces  that  a  line  of 
spring  calipers,  dividers,  etc.,  will  soon 
be  ready  for  distribution.  R.  A.  Per- 

dieu is  president  of  the  concern;  J.  B. 
Matthews,  secretary-treasurer;  Max 
Kobs,  superintendent  of  the  plant. 

The  Oliver  Machinery  Co.,  of  Grand 
Rapids,  Mich.,  has  established  a  branch 
office  in  the  Lincoln  Bank  Bldg.,  Min- 

neapolis, Minn.  George  C.  Ramer  has 
been  appointed  manager. 

The  Sundh  Engineering  and  Machine 
Co.,  Philadelphia,  Pa.,  manufacturer  of 
brass  and  copper  mill  machinery,  has 
closed  its  New  York  office  and  opened  a 
new  downtown  branch  in  Philadelphia, 
at  16th  and  Sansom  Streets. 
The  Triangle  Machine  Works  has 

been  incorporated  at  Cincinnati,  Ohio. 
Capital  stock,  $25,000;  directors.  S.  J. 
Gi.sh,  L.  Cohen  and  George  Baker,  all 
of  Central  City,  Ohio. 

The  Ful-Flo  Specialties  Co.  has  ac- 
quired the  plant  and  equipment  of  the 

FuI-Flo  Pump  Co.,  of  Blanchester,  Ohio. 
The  manufacture  of  Ful-Flo  pumps, 
coolant  and  lubricating  systems  will 
continue  under  the  new  ownership. 
J.  P.  Clifton,  formerly  of  the  Clifton- 
Conner  Corporation,  Buffalo,  N.  Y.,  will 
be  the  general  manager. 
The  Marion  Machine,  Foundry  and 

Supply  Company,  of  Marion,  Ind.,  re- 
elected the  same  officers  and  board  of 

directors,  as  follows:  Mrs.  C.  P.  Cham- 
berlain, Washington,  Pa.,  president; 

Cecil  C.  Chamberlain,  Tulsa,  Okla., 
vice-president;  Henry  L.  Erlewine,  of 
Marion,  secretary-treasurer  and  gen- 

eral manager.  Reports  of  the  condition 
of  business  at  the  four  plants  of  the 
company,  which  are  located  in  Pennsyl- 

vania, Indiana  and  Oklahoma,  were 
considered  satisfactory. 

The  John  Hugo  Manufacturing  Co., 
New  Haven,  Conn.,  recently  filed  a 
certificate  with  the  Secretary  of  the 
State  of  Connecticut,  increasing  the 
capital  stock  of  the  company  from  $50,- 
000  to  $150,000. 

The  Merrow  Machine  Co.,  Hartford, 
Conn.,  machinery  manufacturer,  held 
its  annual  meeting  on  Feb.  8  and  elected 
the  following  officers  for  the  ensuing 
year:  J.  M.  Merrow,  president;  P.  G. 
Merrow,  secretary-treasurer;  G.  W. 
Merrow,  assistant  treasurer.  The  di- 

rectors chosen  were  the  three  men- 
tioned officers  and  J.  M.  Washburn  and 

W.  H.  Stedman. 

The  Eastern  Manufacturing  Co., 
Norwalk,  Conn.,  has  filed  a  certificate 
of  incorporation  under  the  laws  of  Con- 

necticut, to  manufacture  timer  pro- 
tectors, internal  combustion  engines, 

tools  and  equipment  for  motor  vehicles. 
The  capital  stock  is  $50,000.  The  presi- 

dent and  general  manager  is  Philip  H. 
Fielding,  20  Pleasant  St.,  East  Nor- 

walk; vice-president  and  secretary, 
Frank  N.  Glover;  treasurer,  Charles 
P.  Fielding. 
The  Burke  Machine  Tool  Co.,  Con- 

neaut,  Ohio,  has  announced  a  series  of 
dealers'  discounts  on  its  products.  The 
reduction  amounts  to  20  per  cent  on 
the  entire  line  of  tools  and  machines, 
excepting  drills  which  are  allowed  30 

per  cent.  The  company  states  that 
lowered  production  costs  are  responsi- 

ble for  this  decrease  in  price. 
The  Levering-Matthews  Co.  has  been 

incorporated  at  Dayton,  Ohio,  to  build 
special  machinery  and  tools.  Incor- 

porators are  B.  L.  Levering,  of  Boston, 
W.  G.  Matthews,  J.  K.  Matthews,  J.  H. 
Lukey  and  W.  F.  Miller,  of  Dayton. 

The  Surface  Combustion  Co.,  Inc.,  of 
366  Gerard  Ave.,  New  York  City,  has 
secured  exclusive  license  for  exploiting 
the  Andrews  rust  proofing  process,  a 
British  invention.  The  process  is  said 
to  form  an  ebony,  rust-proofed  finish 
on  ferrous  metals. 

At  the  annual  meeting  of  the  stock- 
holders of  the  Youngstown  Foundry 

and  Machine  Company,  Youngstown, 
Ohio,  the  following  board  of  directors 
was  re-elected:  W.  J.  Wallis,  B.  G. 
Parker,  Frank  Williams,  S.  K.  Hine, 
H.  T.  Parrock,  A.  E.  Adams  and 
Emanuel  Hartzell.  The  board  did  not 
reorganize  following  the  meeting.  The 
business  of  the  company  the  past  year 
was  about  35  per  cent  of  capacity,  offi- 

cers reported. 
The  Youngstown  Boiler  and  Tank 

Co.,  Youngstown,  Ohio,  has  elected  the 
following  directors:  J.  P.  Keene,  R.  I. 
Ingalls,  R.  D.  Patterson,  C.  R.  Vogel 
and  W.  H.  Heywood.  Officers  chosen 
were:  President,  J.  P.  Keene;  vice- 
president,  R.  I.  Ingalls;  .secretary- 

treasurer,  C.  R.  Vogel.  Mr.  Ingalls  "is a  resident  of  Birmingham,  Ala. 
Fire  recently  caused  considerable 

damage  to  the  machinery  of  the  Mc- 
Quay-Norris  Engineering  Corporation 
at  Connersville,  Ind.  Several  large 
ovens  were  made  practically  uspless  and 
several  thousand  dollars  worth  of  ma- 

chinery was  so  crippled  as  to  make  it 
virtually  worthless.  The  plant  will  be 
rebuilt  as  soon  as  possible. 

Articles  of  dissolution  were  filed  re- 
cently by  the  Winterhoff  Tool  and  Ma- 
chine Co.,  of  Elkhart,  Ind.,  giving 

notice  of  the  dissolution  of  the  partner- 
ship of  Benjamin  F.  and  Henry  R. 

Winterhoff. 
Kirkland  Bros.  Machine  Co.  has  been 

formed  with  $250,000  capital  to  manu- 
facture a  machine  newly  patented  for 

the  grinding  of  cylindrical  parts  for 
automobiles  and  for  small  tools.  The 
principal  incorporators  are  Arthur 
Kirkland,  of  Detroit,  and  Thomas  H. 
Kirkland  of  31  Elm  St.,  Springfield, 
Mass.  It  is  stated  that  manufacture  of 
the  machine  will   begin   in   Detroit  at 

IWAO  NiSHi  has  been  appointed  by 
the  Japanese  government  to  be  com- 

mercial attache  to  its  Embassy  at 
Washington.  Mr.  Nishi  also  maintains 
offices  at  156  Broadway,  New  York City. 

G.  C.  Morgan  has  been  appointed 
general  sales  manager  of  Earl  Motors, 
Inc.,  Jackson,  Mich. 

Ernest  F.  Dii  Brul,  general  man- 
ager of  the  National  Machine  Tool 

Builders'  Association,  lectured  before 
the  Engineers'  Club  of  Cincinnati  on 
Thursday  evening,  Feb.  16.  His  sub- 

ject was  "Managing  Production  Accord- 
ing to  Business  Cycles." 

J.  A.  McClure,  president  of  the 
Bruun-McClure  Company,  Columbus, 
Ohio,  distributor  of  power  farming 
equipment,  has  sold  his  interest  in  that 

company  and  has  joined  the  Martin 
Parry  Corporation,  York,  Pa.,  auto- 

mobile body  builder,  as  sales  manager 
of  the  dump  body  and  accessories  divi- 

sion. ■  ■ 
William  W.  Caswel,  has  been 

elected  secretary-treasurer  of  the 
Northway  Motors  Corporation,  Boston, 
Mass.  He  takes  the  place  of  James  F. 
Finneran,  who  resigned. 
James  F.  Cavanauch,  president  of 

the  Northway  Motors  Corporation, 
Boston,  Mass.,  manufacturer  of  the 
Northway  trucks,  etc.,  has  resigned  as 
president  and  will  become  chairman  of 
the  board  of  directors  He  was  suc- 

ceeded by  Ralph  E.  Northway,  former 
vice-president  of  the  company. 

Roy  p.  Mills,  manager  of  the  cost 
and  estimating  department  of  the  Lake 
Torpedo  Boat  Company,  Bridgeport, 
Conn.,  was  elected  a  director  of  that 
company  at  the  annual  meeting  of  the 
stockholders  held  recently.  Mr.  Mills 
succeeds  the  late  Frank  Miller,  who  was 
also  treasurer  of  the  concern. 

Albert  H.  Whipple,  superintendent 
of  the  Whitin  Machine  Works,  textile 
machinery  manufacturer,  Whitinsville, 
Mass.,  recently  completed  fifty  years  of 
service  with  the  company  and  in  honor 
of  the  event  he  was  presented  with  a 
fifty-year  service  pin  by  E.  Kent  Swift, 
general  manager  of  the  plant.  Mr. 
Whipple  entered  the  employ  of  the  com- 

pany in  January  1872,  as  an  apprentice, 
and  has  worked  his  way  up  until  he  is 
now  superintendent,  a  position  he  has 
held  since  1897. 

Charles  A.  Irwi.n,  who  until  recently 
was  vice-president  and  general  man- 

ager of  the  Canton  Sheet  Steel  Co., 
Canton,  Ohio,  has  gone  to  Milwaukee 
where  he  will  take  charge  of  the  Mil- 

waukee Rolling  Mill  Co.  Mr.  Irwin  will 
be  president  and  treasurer  of  the  Mil- 

waukee  Rolling  Mill   Co. 
J.  Irwin,  who  has  been  assistant 

auditor  at  the  plant  of  the  Canton  Sheet 
Steel  Co.,  Canton,  Ohio,  will  go  to  Mil- 

waukee where  he  will  be  associated  with 
his  father,  Charles  A.  Irwin,  who  re- 

cently became  president  and  trasurer 
of  the  Milwaukee  Rolling  Mill  Co. 

Richard  H.  Rice,  general  manager  of 
the  Lynn,  Mass.  plant  of  the  General 
Electric  Co.,  died  on  Feb.  10.  He  was 
fifty-eight  years  old. 

William  H.  Barstow,  president  of 
the  Union  Tank  Car  Co.,  of  New  York, 
died  on  Feb.  10  at  his  home  in  West 

Orange,  N.  J.  He  was  forty-five  years old. 

Frank  S.  Dinsmore,  for  the  last 
twenty-four  years  a  member  of  the 
staff  of  Railway  Age,  died  in  New  York 
on  Feb.  15.  He  was  sixty-three  years 

old. 

Amrriran  Institute  of  TVflnin?  and  Meiaf- 
lurgrical  Gnsineeri*:  Annual  m^etin^  Feb. 
20  to  24,  Engineering  Societies  Building, 
New  York  City.  B.  Staughton.  secretary- 
American  Society  for  Steel  Treating: 

Sectional  meeting.  New  York  fity.  Mar.  3, 
Hotel  McAlpin.  34th  St.  &  Broadway.  W.  H. 
Eiseman,  secretary,  4600  Prospect  Ave., 
Cleveland,   Ohio. 
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Al»..  AlhtTtville — ^W.  T.  Hancs — maoliin- 
iiy  for  propust'U  plant  for  the  manufacture 
of  broom  handles,  etc. 

Cal.,  LoK  Angeles — F.  Weinberg,  North 
GJates  St. — machinery  suitable  for  the 
manufacture  of  bird  cages,  aquariums, 
flower  pot  stands,  etc.,  including  one  30  in. 
stiuaring  shear ;  one  pan  brake  ;  one 
sduare  pan  forming  machine ;  one  brace 
and  wire  bender ;  one  wire  straightening 
machine  for  No.  16  wire  ;  one  electric  .spot 
welder  for  wire  works ;  one  enamel  paint 
baking  outfit  and  one  pipe  bender  for  con- 

duit pipe   and  brass  tubing. 
D.  C.  Wa»h. — The  Byzantine  Mfg.  Co., 

1303  9th  -St..  X.  W.,  S.  C.  Height,  Pres. — 
bottling  machinery,  labeling  machinery, 
vats,  etc.,  for  the  manufacture  of  toilet 
articles,  etc. 

G».,  Baxley — .T.  M.  Kinard— machinery 
for  the  manufacture  of  corn  brooms. 

Ga.,  Deratur — W.  ,S.  .'Vnsley — machinery 
and  equipment  for  canning  and  dehydrat- 

ing plant. 
la.,  Keokuk — Kollmyer  &  Talbot — twist 

drills  from  4  in.  to  2  in.  x  a'g  in.,  (used). 
111.  Ch!<'airo — The  Atchison,  Topeka  & 

Santa  Fe  R.R.,  80  East  J-ackson  Blvd.,  A. 
Walker,  Purch.  Agt. — one  38  in.  lathe,  9  ft. 
between  centers  to  be  used  for  piston  work, 
motor  driven  230  volt  D.C..  taper  attached 
to  be  filled  with  tour  jawed  independent 
steel  chucks,  double  end  punch  and  shear, 
capacity  to  punch  4  in.  hole  in  2  in.  plate 
and  shear  12  in.  x  2 J  in.  flat  bars.  45  in. 
round  bars  and  split  li  in.  plate,  depth  of 
throat   18    in. 

ni.,  Chicago — Leitelt  Bros.,  7731  South 
Chicago  Ave. — one  72  in.  double  crank 
press  suitable  for  20  gauge  sheet  metal, 
(used  preferred). 

III..  Chicago — M.  Leonard,  1335  West 
^Vashington  St. — one  double  column  press 
iquivalent  in  power  to  a  No.  7  Walch 
geared   press. 

III.,  Chicago— J.  Loss,  1228  Winamac 
Ave. — one   lathe  and  one  drill  press. 

111.,  Chicago — The  Midwest  Die  &  Stamp 
Co.,  113.")  l'..lmont  Ave. — one  1  in.  screw machine,    single    pulley    drive. 

III..  Chicago — The  Monarch  Tool  & 
Machine  Co..  .')22  South  Clinton  St. — one 
3,ii00-lb.  punch  press. 

III..  Chicago — The  Union  Special  Machine 
f"o.,  400  North  Franklin  St. — one  60  in. 
power  siiuare  shear. 

III.,  Chicago — The  Vaughn  Novelty  Mfg. 
Co.,  '320i»  Carroll  Ave. — one  routing  ma- 

chine ;  one  punch  pres.s,  size  about  Ameri- 
can  No.    4i    with    2*    in.    stroke. 

III.,  Oalcsbiirg — The  Rowe  Mfg.  Co., 
Holton  and  West  3rd  Sts. — one  50-100  ton 
geared    punch  press. 

111..  Mcndota — H.  T>.  Conkcy  &  Co.,  G.  S. 
S<'huller.  Eng.  Dept. — 'acetylene  cutting 
equipment  complete ;  electric  rivet  heating 
equipment ;  gas  rivet  heaters  and  large 
punch  press. 

III..  Sterling — E.  L.  Reed  Mfg.  Co. — 
motor    driven    woodworking    machinery. 

Ind.,  Angola — The  Lampman  Tool'  Co., H.  W.  Lampman,  Mgr. — automatic  wire  and 
metal  forming  machine,  capacity  equivalent 
to  Baird  Four  Slide,  No.  4  ;  one  automatic 
drilling  machine,  capacity  ;;,  in.  drills  ;  one 
I'oller  feid  for  punch  press  for  8  in.  stock  ; 
l>arrel  plating  outfit;  tilting  tumbling  bar- 

rel ;  roll  grinder,  capacity  i  in.  pins ;  eye 
forming  machine,  capacity  ,1,  in.,  profiling machine. 

I..a.,  l,ake  Charles — M.  Scimemi.  P.  O. 
Box  183-1 — complete  machinery,  equipment 
and   supplies  for   bottling   plant. 
Mass..  Orange — The  Rodney  Hunt 

Machine  Co.,  H.  M.  Johnson,  Purch.  Agt. — 
chain  falls  of  Edwin  Harrington  type,  sizes 
4.000  lbs.  ;  1,500  lbs. ;  1,000  lbs. 

srich.,  Detroit — The  Mack  Ave.  Auto  & 
Eng.  Co.,  13230  Mack  Ave. — miscellaneous 
repair  equipment  for  service  station  and 
garage. 

Mich.,  Detroit — The  Mission  Bead  Co., 
2421  Smith  Ave. — one  10  x  15  Gordon 

press. Minn..  ^linncapolis — The  Merviss  Mfg. 
Co.,  116  A^^ashington  Ave..  N. — power 
.stitching  machines  for  use  at   Amery,  Wis. 

Minn..  Minneapolis — L.  D.  Sisson  Co.. 
712  Builders  Exchange  Bldg.,  L.  D.  Sisson, 
Purch.  Agt. — one  large  .structural  punch, 
one  air  compressor  and  one  motor. 

3Iinn.,  Minneapolis — The  Studebaker  Auto 
Livery  Co.,  1023  Marquette  Ave.,  C.  George, 
Vice  Pres. — one  drill  press.  18  in.  table, 
and   one   Weaver    hydraulic   press. 

Mo..  Hannibal — The  Robinson  Bros.  Paint 
Co..  201  South  5th  .St. — machinery  for 
proposed    paint    factory. 

Mo.,  .loplin- — The  Empire  Engineering 
Service  Co.,  S"!  Miners  Bank  Bldg.,  R. 
Camblin.  Purch.  Agt. — electric  power  lathe, 
and  a  power  drill   press. 

Mo..  Kansas  Cit.y — W.  .  \y.  Brown,  1831 
Grand  Ave. — lathe,  18-20  in.  and  8-10  ft. breath. 

Misa.,  Vicksburg — The  Henegan  Mfg.  t^o., 
H.  J.  Henegan.  Purch.  Agt. — one  36  in 
Sander,  double  headed  sticker,  light  swing- 

ing cut  off  saw  and  other  woodworking 
machinery. 

N.  Y.,  Adams — The  Greenley  Machine 
Co..  D.  R.  Greenley,  Purch:  Agt. — milling machine  and  shaper. 

N.  Y.,  Oxford — W.  W.  Butts — cylinder 
portable  rcboring  machine,  one  that  will 
work  on  open  or  closed  end  automobile 
cylinders,  (used). 

N.  J..  East  Orange — The  Simms  Magneto 
Co..  North  Arlington  Ave.,  C.  Jacobson. 
Purch.  Agt. — one  No.  11  Han.son  &  Van 
Winkle  polishing   lathe. 

N.  .1.,  Slerchantville — The  Norton  Mfg. 
Co. — eciuipnunt  for  sheet  metal  work  in- 

cluding   punches,    presses,    brakes,    etc. 

N.  Y..  Bufral«-^.l  T'h^el,  630  Jefferson Ave. — small    printing    press. 

N.    Y.,    Hutfalo — C.    F.-   Schubert    &    Son, ' 210    Burgard    PI..    C.    F.    Schubert,    Purch. 
Agt. — one  14  in.  lathe. 

N.  Y.,  Buffalo — The  D.  H.  Stoll  Co..  31 
Lansing  .St. — Hardness  testing  machine,  6 
in.  to   7   in.   diameter. 

N.  Y..  Buffalo — Whistler  &  Schanland. 
1283  Niagara  Sli — six  small  power  or  foot 
punching   pres.ses. 

.N.  Y..  Col)lesklll — The  Harder  Mfg.  Co. — 
thread  cutting  m-achine.  capacity  J  in.  to 
1   in.  for  cutting  threads  on  silo  rods. 

N.  y.,  Depew— The  Gould  Coupler  Co.. 
W.  H.  Pattenden.  Purch.  Agt. — three 
presses    for    straightening   castings. 

N.  Y.,  I^wville — The  Atlas  Vise  Co.. 
Inc. — general  machine  shop  tools  and  fix- 

tures including  .special  machinery  for  vise 
manufacture. 

N.  Y..  New  York — The  American  Gas  Im- 
provement Co.,  2  Rector  St. — machinery  for 

gas   plant  at    Winchester,    Va. 
N.  Y..  New  York — The  New  York  Central 

R.R.,  Grand  Central  Terminal — one  36  in. 
.\merican  Tool  Wks.  medium  pattern 
met'dl   planer. 
N.  Y..  New  York — The  Worthington 

Pump  &  Mchy.  Corp.,  115  Bway. — one 
horizontal  floor  boring,  drilling  and  milling 
machine,  similar  to  Niles-Bement-Pond 
Machine,   symbol   H.    M.    8. 

N.  Y.,  Potsdann — The  Van  Ness  Sanford 
Co.,  Inc.,  H.  J.  Sanford,  Purch.  Agt. — general  machine  .shop  machiner.v  also 
equipment  and  special  machinery  for 
motor  repair. 

N.  Y..  Sacket  Harbor— The  Weaver  Ma- 
chine Co..  W.  H.  Weaver,  Purch.  Agt. — 

power  drill  press. 

N.  Y..  Byrncuse — The  United  Fertilizer 
&  Lime  Co..  Merchants  Bank  Bldg.— rock 
drilling,  handling,  screening  and  crushing 
machinery  for  Gouverneur  plant. 

N.  Y..  Watertown — The  Greene  Machine 
Co..  C.  H.  Greene,  Purch.  .4gt. — special 
machinery  for  the  repair  and  manufacture 
of  paper  mill  machinery. 

N.  C.  Crabtree — C.  Von  Cannon — saw mill  machinery. 

N.  C,  Lexington — G.  W.  Smith.  East 
Center  .St. — band  saw.  jointer,  cut  off  saw, 
rip   saw    and    sunder,    (new   or   used). 

N.  C,  Marfeesboro — M.  E.  Worrell^ 
brick  making  machiner.v,   (new  or  used). 

N.  C,  Rose  Hill — The  Atlantic  Coffin  & 
Casket  Co.,  E.  M.  Carr.  Puch.  .\gt. — belt driven  woodworking  machinery  consisting 
of  the  following:  one  J  in.  double  spindle 
shaper.  36  in.  band  saw,  12  in.  moulder, 
saw  table,  tilting  arbor,  sander.  Jig  saw, 
knife  grinder,  swing  cut-oft  saw,  rip  saw, 
30  to  36  in.  wide  cabinet  planer,  several 
lumber  trucks  for  use  on  floor  of  plant 
(new   or  used). 
N.  C,  WilRun — Hnckney  Bros..  T.  J. 

Hackney,  Pre.s. — machinery  and  equipment 
for  the  manufacture  of  buggies. 

O..  Cincinnati — The  Chamber  of  Com- 
merce, O.  W.  Breil.  Mgr.  Oept.  of  Civic 

Aftair.s — 5   ton   crane   with   radius  of   'J5   ft. 
O.,  Cincinnati — The  Ea.stern  Mchy.  Co., 

408  East  Pearl  St.,  A.  Smith,  I'urch.  .\gt. 
— one  12  in.,  14  in.  or  16  in.  lathe  with  8- 
10-12  ft.  bed,  also  small  Universal  millir 
No.    2. 

O..  ColumbuH — The  Osliornp  &  Raxton 
Mchv.  Co..  4th  and  Russell  Sts. — one  1»» 
lb.  upright  Bradley  hammer,  and  one  200 ton  wheel  press  (used).         -,, 

Ore..  Portland — The  Con.wlldated  R-ail- 
wav  E(|uipment  Co.,  foot  of  Knott  St. — W. 
C.  '  Schmitt,  Purch.  Agl.— tme  35  to  4" ton  electric  overhead  traveling  crane  with 
a  span  of  49  ft.  and  wired  for  220  volt.  .\.C. 

Pa..  Clearfield — The  Clearfield  Machine 
.Shops,  4lh  St. — one  No.  3-A  Mitts  &  Merrill 
Little  Giant  keyseater.  25  in,  stroke.  2 

in.  widf'. Pa.  Cynwyd — The  Ayers  Mfg.  Co..  Inc.. 
(yarns)  M.  J.  Ayers.  Purch.  Agt. — looms. twisters,   etc.,   for   new   factory. 

Pa..  Phlla. — Tlie  Austin  Co.,  Bulletin 
Bldg — -gasoline  and  oil  tank,  air  compres- 

sor, and  general  auto  repair  machinery, 
for  garage  owned  by  J.  H.  Paul,  Car- bondale. 
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THIS  HKKKS   MAKKET 

THE  Pittabvisii  mill  (trier  on  stntctoral  atMl  •h«p«8, 

piBiM  UMl  hM*  continuM  at  $1.40911.50  p«r  100  lb.; 
tka  —inn  flcvr*  sp^yinc  principally  to  lots  of  100  tool 

or  over.  Mill  ■hipMvnts,  N«w  York,  of  (hapM,  pUt»«  and 
ban  M«  qinoted  at  $1.78#|IJ8  p«r  100  lb. 

TIa  it  fMlod  ia  tW  Now  York  warehouses  at  3K.  as 
■gabHt  SSr..  por  Ik.  Soidor  H  and  |)  i*  quoted  in  Chicago 
■t  Itc  •>  comparod  with  191c.  j>er  lb.  last  week.  Copper 

■Mtrkela  show  slichtly  better  tone;  lead  Arm. 

ranriHK  from  Ic.  to  kc.  per  lb.  ar«  quoted  on 

old  metals  (non-ferrous)  in  both  Cleveland  and  Chicago. 
LiOMod  oil  is  qooted  in  New  York  at  87c.  as  against  83c. ; 

is  Ooveland  at  flSc.  advanced  from  80c.  and  in  Chicago 

at  89c.  a«  against  S4c.  per  gal  (5  bbl.  lots)  one  wt-ek  ago. 

WROUGHT  PIPK   -  riie  TollowinK  discounts  are  «o  jobber*  for 
carload  lot*  on  the  ln<»t  PitttbiirKli  basinu  card: 

IRON  AND  STEEL 

FIG  IRON  —  Per  (res*   toa  —  QuetsiKmt    compiled    h\     I'hr MsttiM*  Add«  Co.: 

CINCINNAll 

No,  I  Southern      JJi  ?0 
Nonkctn  Ba»K  21(2 
Sotttbcro  Ohio  No.  2                        .        .  22  S2 

NEW  YORK      lideoaierDdiveo 
SovtkMD  No  2  <!uiiioa  l.ii  lo  2.7$).  26  26 

BIRMINGHAM 

No.  2  Fouado  1^  00 

PHILADELPHIA 

Eastern  Pa..  No.  Zx.  2J>-2.7j  ijl. . . .  :  1 . 7(. 
Virciaia  No.  2         27  74 

Basic  ̂ .  Vim 
G*«y  Fofn  21.50 

CHICAGO 

No.  2  Fouadrv  local  11  70 
No.  2  Fotiadr).  Souihcrn.  til  2.2S^.75  22  t>7 

Pi  I  iSBljRGH,  inrludiag  frcigbi  cbarf*  from  \  alley 
No.  2  Fouadry        2 1  Oi 
Bask    19  '». 
   21  46 

flUUIS— Dootaiion*  are  in  cent*  per  poaad  in  variout  cities 
nam  warcheatc;  alM>  the  bate  qiioiaiioni  from  mill: 

P)ii»t>ur(h. 
I  Jige 

Bloc  Aancalcd      .Mill  Lot*  .\e»  York    (Meveland      Chicani 
No.  10                         2  25  J  2>.  j   10            J  J8 
No.12             2. JO  J.JJ  J  15            i  43 
No.  14             2.J$  J.3»  J  20             i  48 
No.16            2.55  J  4«  J  30            3  58 

Black 

Nos.  I7a«d2l.          2  «$  3W  3  55            3  75 
Noa22aiid24.          2  90  3.C5  3  60           4  00 
N«.2Saad2&.          2.9S  3.90  3  65           4  05 
I«fc2«            SCO  4.00  J  75            4  15 

Galvaaiaad 
No*.  lOaadll.          1.00  4.00  3  75 
No«.l2a»dl4.          J.  10  4.10  3  85 
No«.l7aiUai.          3.40  4.40  4  15 
Nea.22a»d24.         S.5S  4.SS  4  30 
No.  26            J.  70  4.70  4  5S 
No.2t           4.00  S.OO  4.75 

15 

25 
55 

70 

85 
15 

I 

.Steel  BUTT  WE  I.  D 
Cialv.  Inche* 

>KJ  I  to  IJ    . 
LAP  WKI  D 
ni  2   
55)  2iio4.. 

>))  4)  to  6.. 
J0|  7  to  12         40 

BUTT  WELD.  KXTRA  .STRONG.  PLAIN  KNDS 
l<"l|       <-9  574  J  to  1}       44i 
2  to  3       70  58$ 

LAP  WELD,  KXTRA  S  IRONG,  PLAIN  ENDS 

Inche* 
1  to3   ... 

2 

2i  to  <■ 

7  to  8..    . 

Black 

7J 

64 

6S 

6^ 

9  10  12       64 

Iron 

Black 

44J 

39 

42 

42 

62  .501 
to  4  6<>  54 
to  6       fc«  53' 

7  to  8       61  47j 
VtoU        55  41 

Malleable  littiniis.  Cla»c<  R 

i! 

il 

to  4. 

to  (i. 
7  to8  . 

•>io  12 

401 

43) 

301 

Galv. 

29J 

25 

29 
29 

27 

30» 

27 

31 

30 
23 

18 

and  (',  Banded,  from  New  York 
•lock  (ellai  netlim.    Cast  iron,  Ktandard*izc<,  20-5^^  off. 

(falv. 
WROUGHT  PIPK-Warchou*c  di*counti  at  follow*: 

New  ̂ 'ork     Cleveland         Chicago 
Black  «;alv.  Black  Galv.   Black     '  - 

1  lo  iin.siccl  liuit  welded.  '  601' j    471%    6J 
2itobin.iieelUpwclded  SSj,',,    44j%    5 

Malleable  httinK*.     Cla*i:cs  ii  jrul  C,  Banded,  from  ... 
atock  lell  at  list  Irsj  10%.    Ca*t  iton,  standard  *ize«,  32-5%  off. 

t>2','.i  4S  % 
5"[%  45  % 

n  New  York 

MI.SCELI.ANEOUS — Warehouse  price*  in  cent*  per  pound  in 
lOO-lh.  lots: 

Open  hearth  >pring  ttcel  (ba*e)  . 
Sprinit  *teel  (heht)  (base) 
Coppered  Bckseinei  rod*(ba*r).. 
Hoop  itccl   
Cold  rolled  itrip  *teel 
FItKjr  plates   
(  oltl  hnithcd  shafiingor  *crew. . 
Cold  hnislird  flats,  *(|uare*   
Structural  shapes  ( ba*e)   
Soft  steel  bars  (base)   

Soft  steel  bar  shape*  (ba*c). . . . 
Soft  steel  band*  (ba«e)   
lank  plate*  (ba*c)   
Bar  iron  (2  U0@2. 10  at  mill).  . . 
Drill  rod  (from  list)   
Klectric  weldini:  wire: 

« 

New  ̂ 'ork 4   50 
b  00 7  00 

3.JK 

6.25 

4  60 3  45 

.i.9> 
2  63 2  53 
2.53 
3  13 

2  63 
2(8 

5S@oO% 

Cleveland  Chicago 
6  00 
6  00 
8  00 

8  25 

4.5(. 
3  25 

3.75 
2  46 

2  3(. 
2.36 

2'46 

3  52 

55% 

4  50 

<>.00 

6.03 

13 

50 

40 

40 

.r90 

2.61 
2.53 

2.53 3.13 

2.63 2.78 

50% 

A  to  J 

llik'h 
»prod  steel  Ih  quoted 

8.?0   I2@IJ 
7.15   Illl2 
6.75   lOCflll 

in  Cleveland  ut  90c.  per  lb. 

   METALS 
Current  Price*  in  Cent*  Per  Pound 

Copper,  dcctrolviic  (up  to  carloi*).  New  York 
Tin,  .?-ton  lots.  New  York   
Lead  I  up  to  carlou),  St.  Loui*.  4.60;  New  York   
Zinc  (up  to  carloi*),  St.  Loui*,  4.77(;   New  York   

Aluminum.  •)8  to  99%  ingots,  MS  N**- York  Cleveland 
ton  lot*      19  20  20.00 

Antimony  iChinetc),  ton  tpot       5.50  6.50 
Copper  sheets,  base           21.25  2I.50@22 
Coppet  wire  (carlot*)     15@»15.25  17.00 
Copper  rod* 'ton  lot*)   ,,,,..    19.75  22.00 
Copper  tubing  MOO-lb.  lot*)    21.25  24  00 
Brass  sheet*  (lOO-lb.  lor«)     16.75  17.00 
Brat*  tubing  (1 00-1  b.  lot*)     18.50  19.50 
Bra*srod*n.OOO-lb.  lot*)     14.75  16.00 
Zinc*hee>«  (ratk*),  (S%  di*.  cailot*)..    10.50  9. 15 
Nickel                 I  shot),  Bayonne,  N.J.  41.00    
Nickrl                  ■.c).Bavonne,N.J.  .  44.00    
Solder  I ;  inii  j>.  (ca*e  lot*)      19.00  23.^ 
Babbitt  mcl.l  (be*t  grade)    32.00  41.00 
Babbitt  metal  (commercial)     16.50  13,50 

14  00 
M  00 5  00 

5.121 

Chicago 

18  00 
o.7> 

23.00 
16.25 

19.50 
23  00 
18.75 
20.50 15.75 
15. 75 

19.00 
36  00 9.00 



February  23,   1022 Elmiinate  Waste — With  Modem  Equipment 316k 

Shop  Materials  and  Supplies    \ 

SPECIAL  NICKEL  AND  ALLOYS— Price  in  cents  per  lb. 

Malleahle  nickel  intots    4^ 
Malleable  nickel  sheet  bars    47 

Hot  rolled  rods,  Grades  "A"  and  "C"  (base)    60 

Cold  drawn  rods,  (trades  "A"  and  "C"  (base)    72 
Copper  nickel  ingots    37 
Hot  rolled  copper  nickel  rods  (base;    45 

Manganese  nickel  bot  rolled  (base)  rods  "D" — low  manganese  64 
Manganese  nickel  bot  rolled  (base)  rods  "D" — higb  manganese  67 

Base  price  of  monel  metal  in  cents  per  lb.,  f.o.b.  Hayonne,  N.J.: 
Shot      35  00     Hot  rolled  machined  rods  (base). . .     53.00 

Blocks      35.00     Hot  rolled  rods  (base)       42.00 

Ingots      38  00     Cold  drawn  rods  (base)       56  00 
Sheet  bars...   40.00     Hot  rolled  sheets  (base)       55.00 

OLD  METALS — Dealers'  purchasing  prices  in  cents  per  pound: 
New  York  Cleveland  Chicago 

Copper,  heavy,  and  crucible      11. CO         10.50         10.50 
Copper,  heavy,  and  wire      10.75         10.00  9.50 
Copper,  light,  and  bottoms       8.75  8.50  8  75 
Lead,  heavy        3.75  3.50  3.50 
Lead,  tea        2.75  2.50  3  00 

Brass.heavy       5.75  5.50  8.-0 
Brass,  light        4.25  4.00  5.(0 
No.  1  yellow  brass  turnings        5.50  5.00  5.25 

Zinc        2.75  2.00     .     2.^0 

TIN  PLATES— American  Charcoal  Plates— Bright— Cents  per  lb 

Chicago New 

York 
"AAA"  Charcoal  Melyn  Grade: 
IC,  20x28,    112  sheets       20. CO 
IX,  20x28,    112  sheets        22.50 

"A"  Charcoal  Allaways  Grade: 
IC.  20x28,    112  sheets        17.00 
IX,  20x28,    112  sheets       20.00 

Coke  Plates,  Bright 
Prime,  20x28  in.: 

100-lb.,        112  sheets        12 
IC,  112  sheets        12 

Tcrne    Plate 

^niall  kits,  X-ll).  Coating: 
U)0-lb.,     14x20          7 
IC,  14x20          7 

Cleve- 

land 

.50 .80 

00 25 

18.25 
21.00 

16.00 

18.75 

12.00 
12.30 

5.60 
5.85 

18.50 

20.90 

17.00 
19.60 

14.50 
14.80 

7.25 

7.40 

MISCELLANEOUS 

New  York 

Cotton  waste,  white,  per  lb.  .  .  .   }50.075(S.SO.  1 
Cotton  waste,  mixed,  perl  b   05Sfe. 09 
Wiping  cloths  per  M.,  131x135   
Wiping  cloths  per  M.,  13Jx20J   
Sal  soda,  100  lbs    2.10 
Roll  sulphur,  2-bbl.  lots  per  100 

lb    2.55 
I.inseed  oil,  per  gal.,  5  bbl.  lots. .  .  .87 
White  lead,  dry  or  in  oil      100  lb.  kegs. 
Red  lead,  dry      lOOIb.  kegs. 
Red  lead,  in  oil.      100  lb.  kegs. 
Fire  clay,  per  75  lb.  bag   
Coke,  prompt  furnace,  Conncllsvillc. .  .per  net 

Coke,  prompt  foundry,  ConncUsvillc . .  per  net 

Cleve- 
land 

1)  )50.I2 

.09 50.00 

55.00 
2.50 

Chicago 

go. 13 
.11 

55.00 
65.00 
2.65 

3.25  3.50 
.85  .89 

New  York,  12.25 
.New  York,  12.  25 
New  York,  13.75 
.80  I  00 

ton  «3.00 
ton        3.75@4,25 

SHOP  SUPPLIES 
Current  Discounts  from  Standard  Lists 

$3.90  net 

.?4.0<)  off 

6.5-5% 

60% 

60-10% 

so-s% 

S5% 

75-10%        80% 

New       Geve- Vork  land    Chicago 

Machine  Bolts: 

All  sizes  up  to  1x30  in      60-5%  60-10%  60-10-10% 
IJ  and  i;x3in.  uptol2  in       50%   60-10-10%   60-10% 
With  cold  punched  sq.  nuts.  ..A  1.  J.- ■  50%          
With  hot  pressed  hex.  nuts  up  to  1x30 

in.  (plus  std.  extra  of  10%)        55% 
Button  head  bolts,  with  hex.  nuts        35% 
Hex.  head  and  hex.  nut  bolts         40% 

Lag  screws,  coach  screws         65% 

Square  and  hex.,  head  cap  screws. ...  75  —  10% 
Carriage  bolts,  upto  1  In.x  30in   50-10% 
Bolt  ends,  with  hot  pressed  nuts       60% 

Tap  bolts,  hex.  heads        25% 

Si-mi-finished  nuts  I  and  larger        75% 

Case-hardened  nuts           65% 
Washers,cast  iron,  Jin,  per  lOOIb.  (nil) 

Washers.cast  iron,  |  in. per  100  lb.  (iKt) 

Washers,  round  plate,  per  1001b  Off'list 
Nuts,  hot  pressed,  sq..  per  100  !b.  OlTlist 

Nuts,  hot  pressed,  hex.,  per  100  lb.  OlTlist 

Nuts,  cold  punched,  s<i.,  per  100  Ib.OlVlist 
Nuts,  cold  punched,  hex.,  per  100  lb. Off  list 
Rivets: 

Rivets,  i^in.  dia.  and  smaller        60-5%  60-10-10% 
Rivets,  tinned         60-5%  60-10-10%  4Jc.  net 

Button  heads  l-'\n.,  |-in.,  1x2  in.  to  5 
in.,  per  100  lb   (net)      $3  .  50  ?3 .  25 

Cone  heads,  ditto   (net)        3.60     3.35 

I J    to    IJ-in.    long,    all    diameters, 
EXTRJpetlOO\b         0.25     .... 

I  in.  diameter    EXTRA       0.15      .... 
^  in.  diameter     EXTRA       0.50     .... 
1  in.  long,  and  shorter    EXTRA       0.50        
Longer  than  5  in     EXTRA 
Less  than  200  lb    EXTRA 
Countersunk  heads    EXTRA 

Copper  rivets   
Copper  burs   

4.50 

?3.50 ?3.50 
3.75 

3.50 
3. SO 

4.00 
-'  SO  net 

3.00 
3  50 

4.00 

3  CO 
3.50 

4.00 

3.00 
3.50 4.00 3. CO 
3.50 4.00 

0.25 0  50 

6S-5% 

?3  43 3.53 

O.IS 
0.15 O.SO 
o.so 

0.25 0.50 

0.35        ?4 .03  base 

60-5%         50%      50-10% 

50% 

I.ard  cutting  oil  (50  gal.  bbl.)  per  gal. 

Machire  oil,  lubricating,(50  gal.  bbl.) 

per  gal   
Belting — Present  discounts  from  list  in 

fair  quantities  (5  doz.  rolls) 

Leather; 
Light  grade   

}50  65 0.45 
JO  50 
0.35 550.55 0.40 

50%     50-5%   60-10% 

Medium  grade      40-5%  40-10-2J%     50% 
        35%         40%       40-5% Heavy  grade   

Rubber  and  duck: 

First  grade       50-10% 

Second  grade       60-10% 
Abrasive  materials — Insheets9xll  in.: 

No.  1  grade,  per  ream  ot  480  sheets, 
Flint  paper   

Emery  paper       ,   
Emery  cloth      ■   
Flint  cloth,  regular  weight,  width  3} 

in..  No.  1  grade,  per  50  yd.  roll, 
Emerv  discs,  6  in.  dia..  No.  1  grade, 

pel  100. Paper   
Cloth   

50-lOSi       

60-5%  60-5% 

)55.c4 

8.80 

27.84 

4.50 

1.32 3.02 

J3.85 

11.00 

32.75 
J?(..4R 

8.80 

29.48 

4.95 

1.49 3.20 
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CHr   HalL    Room    ;i«     K    11     CavciL 
law   l>Mr,   >•    In    (WiBC .   on*    14 

»*»  J«  In    laail  aaw  ma- 
vnt    I*    !•■ 

1«    la 
nr  h<>l-    IC.      «M»      l«.|4      »      t»      ft 

«S«S*  S&**  oa*  Snn  vtmb:  oa*  It  In 
ilMaar:  •••  •  ki  ■  <  la  povvr  luu:4i  laiir 
a«ra«*  MM  portahU  Soor  eraaa. 

r».  rMhk— A    aieUMra  *  •owl  Pal«- 
lkr«9  aa4  TVtnwr  atm.     bo«  manufailurtn* 
•qalpaMM   alaa  cM   «•  aaw*  aad   plaarra 

-W    r    Hmr*.  **T  Bonth  ••ik 
•(  «•  la.  cmtpti  Imnii 

-r     Hath.    IStli    aad    Rprura 
til   Aoar  lailM   tar  aer««r   catuas. 

-Tka  I^MUi  PoalMr  Co.  Jit* 
Via*  t-  na»  cyllafcr  praaa  (or  larc«  c«r- 
calar  work  (aaad) 

I**.    VMIa. — Tba    PliUa.    ruralnirr    Co.. 
4;*     Or«*a     n — addttlaeal     «aa4worliln« 

tor  aaw   a«IUoa  (o  fMtory 

  -TiM    Pflfriai    L^aadry    Pa., 
•I.  aatf  OlwawooJ  A«*     ew»  madhiia 

■ta*  latlM  aad  oaa  drill  pr«aa 

ra.  FMIa.— A.  Plaaartilnai.*tlX4  Colam- 
Ma  A«m/— addtttoaai  drrar^  roUara.  auan 
kattlaii  aiA 

Itab.  rtma  -r%a  Owliir  riir  Iraa  Wka.. 
RIrt— nad  aad  Ttaca  •».— oaa  IS  lo  >• 
ft    lUfea. 

I^a.  rMta. — The  Suprrtor  Kniitinc  ^^a . 
tar.  tl«4  North  !llh  Xi  II  n>«-t«  r 
Purch  Act — kntttlnc  martiii«-»  r<>r  iii-w 
(ac«ary. 

n^  VMtav— TiM  IHrarts  UfK  Co..  214 
Clmil  W.  a««  l^s  UalvvraaJ  tathr 
laaad  prrfarrvdl, 
Pa^  rillafcaull  Tlia  Ainrr.  Brldcr  Ca- 

|i>tek  BMb.— oaa  raping  marhln*  for 
PMMwrd  WorluL 

ra.  ri4iiMaa  W.  r.  rocbt.  ItT  Hach 
t     taa  S  loa  Ira  aiaaufartaftog  faarhla* 

■.    U    PuiMaan     Ttw    Apc«    Mfr    fo. 
ISM  nOdr  m.     aa»  Browa  *  Riarpa  No    I 
t'Kl««Ti«l     milMas     aMMklna doMara.    <iia«d) 

••  r,   
Oa.    T     W 

larpa 
rllh 

•THa   Mallard   biunhvr 
>rlr.     IM     Vkv     Praa 

for  <tru«  trad*  up  I"  t (n<M«   or  Ma»d>. 

Va.   XaHh   Kaparla-^.  D.    Woodward- 
machlarry    for    ihv    manafacturr    of    barrrl 
a(av«a  for   trurk   harrrla. 

Va.  PalaakS— Thr  Kui>rrl<>r  AnihrarDK 
faal  Ctarpu  C.  K.  amlth.  Pm.— «nr  In  hp. 
■team  iMtal  aad  otb<Y  ralnlns  MiuliHnrni. 
<arw  or  aaad). 

Va-  »l>lMa»ad  The  Prar  laundry,  lith 
■ad  klala  01a..  J.  K.  M<-<-a«l<i.> .  Pwrrh. 
At.— «»tM*  llnr  of  modrrn  machlaan' 
la    npUrr    that    whirh    wan    dnMrojrad    by 

Vi^  KlrlHaaad — C.  Ranndcr*  r>rlnilnf  To  . 
I  lib  and  Main  HI*..  <*.  Haundom.  Piirrh 
.Kgt.^-rotnptrtr  llnr  of  marhlnrry  u>  raplacv 
■hat  wblrb  waa  dcatroycd  by  Are. 

Vbl. -J      n      nUtaiard     Suva    ft 
J    t>    Blackard.  Pardi.  A«1 

cuitiac   apllni*   for   chair 

Waali..  Malli  Taraaia   (Taeoma  P.  0>— 
Tfta  Nartkrra  PaeMkr  Ry ,  111  lad  Arr .  8. 

Rial.  Mian.,  ptaaa  lo  Inprov*  Ita  ahnna 
Btad    coat.    m«.M«.       H     K 
Paal  Ch    KngT. 

Vab.    MHto— Th*     BvtV    AtlMll    Co,— 
fnr    (hr    manufarlurr    nf  oaaallr 

chl"rin«. 
tr.    »•-    Wb^ii«« 

flarvu    W%M>llM 
}•   toala    for    r 
manaaaaatb.  O.    
ai  wtmnMnm.  u. 

r 

T>,< U'h.. Ilnff  IVfJM»| 

.■II 

.11 

-.   ;     .'   .jnl 

'D.    KunaoiaB.    tt 
for  aato  rapatr 

B.   H.  Bodbaoi     agulp- 

J5*2.r' WW,      nriiaiMli     r       Hchrt>«»lrr— Uih' 
aad  aaall  MMa  for  aato  rr|>alr  worli 

Wla.  M»aai*a     T»a  Maaaaha  Traetor  * 
Mrtar.  CmTSaTml,  JTM.  RoMaaoa.  tMreh. 
"  '  aad   probably   a 

Wl»_  MlHraabM-^X  D.  Orarn.  «7t  ttUi 
XI  — <>nr  t  ft  Miuaiinv  aht«r.  Niagara  pr«- 
ferrvd 

Wla,  MUtraabaa— t  HurwUa.  »U  Mll> 
wauhra  St.— on*  Mitomallc  knitllns  ma- «ttlaa 

WU..  Mllwaakaa— The  Rautt>ord  U(s,  Co., 
!>(  Ird  St..  Z.  Rautbord.  Puroh  Axt. — one 
Ik   In.  Uihe.  and  pvacb  praaa, 

WU..  KMf4a— K.  J.  Shaldon — auto  repair 
>hup  rtiulpmrm  and  praaa. 
WU.  Taiab  The  Tootah  Iron  Wka.  * 

(laraca,  R  H.  Murray.  I*urch.  Ast.^ina- 
chlaary  for  repair  ahop. 

Wla.   Waak»»)>  .     ~" 
e/o   J.    U.    Mar  .1. 
worklnx  roachln.  of 
tool  chaata. 

WU..  M.  riaad — Abhold  *  Wacnai^- 
OMdliun   alsa  drill   prraa. 

WU^  WIHoa— The  Wlllon  Cannlna  Co.. 
Main  St.— ̂ aaaltiB  and  povtrr  macninery 
fur  propoaad  cannlnc   rai-tnr> 
OaU  OlaawaHh— Thi-  Qlanworth  Milk 

i*radtKwra  Aaan..  P  Mact^rhlan.  St-cy.— 
modern  tnachlnery  anil  eijulpmrni  for  thf 
mnnufaoturr  of  rheenr.  ISatlmated  coal. 

*1&.*«0. 
Oai..  Qaalp — The  Canada  Inaoi  Iron  Co., 

c.  V.  Davlaon,  Purrh.  Aft.— -formlnii  roll 
to    baadia   ahaau    110    In.    Ions   by    is    in. 

Oak.  Wladaar  —  Qoyeau  Broa.  London 
8t  — rarase  and  auto  repair  abop  equlpmciil 
lo  replac*  thai  which  waa  deatroyed  by 
Are.     BBtlmat<>d  com.  tT&.OOO. 
OerMaay.  \areaibera — A.  P.  Mortel. 

Poetrherk-Konto  l&il  Poateheckamt — 
I'arreapoml  with  flrm*  who  can  aupply  ma- 
•■hlnrr>  for  Ihc  manufacture  of  conical 
chalk    crM>on« 

Metal  Working  Shops 

Kl 

rat,      Napa — Tlie      Napa      t*nlon      HIch 
Hchool     l>lia      plana     to    conatruct     a     hich 
achool    Including    a    m-'"    '">iMlnB.    manual 
lralnin(     ami     uomr^ 
Kmlmaled    coal.    It" 
li>    Pine    SI.    Bitn     I- ......  .......    ArchI 

f'oaa.  WTalllaafard— The  Walllnaford 
HirrI  Co..  (n  Aca<l<-mv  HI  .  plana  to  duIIiI 
a  I  mory.  I  mi  x  IS"  fi..  I  Niory.  lli  z  100 
fl  and  I  Kiory,  40  x  lOn  ft  factory  for  the 
manufaciun  of  mrialllc  gooim.  Private 

plaiu. IB.     f^ampalra — The     Oel-Oan     Service 
atlonp.  Inc..  will  re<'rlvr  lilda  until  March 

I  for  Ihr  connirucilon  of  n  I  atory.  41  X  «0 
ft.  and  :i  X  Z\  fl.  WHrchouw  and  acrvlcc 
•lallnn.  Kallmalcd  <-oHt.  140,000.  H.  K. 
iHjwnlnK.   MKr      Privnii.  plana. 

Ill  .  rhiraaa — r.  u.  Bcrclund.  {din  Wenl- 
»orlh  .\vi. .  manufacturer  of  auio  l>odlcH, 
t»  riv-rlvlnir  lilda  for  Ihc  conmrui'tlon  of  ii 
I  »lor»-.  loil  X  Hi  ft.  factory  on  STth  (41. 
and  Park  Ave.  Katlmaled  com.  ITK.oon 
A.  O    l.iind.   44*   Weal    (trd  81.,  ArchI. 

til        Mr'''       "^^       %.•!-...     »;■„...    ^    Ovrn    Co.. I    H    i    mory 
lOO.       K.    W. 

i'liuii'ii    >/'iii    «i(i.    .\i' iiii'ii  not  aelected. 

Md  .  Ilrbeatef^-Thr  Mineral  Polaah  Co  . 
;i:  l'>|Ullable  Bldc  Raltlmore,  plana  to 
liulld  a  I  mory.  &0  x  ISA  ft.  factory,  here. 
Kmlmatpd  coat.  Itt.MO.  L.  A  Hasard. frra. 

MMi.  M.  Ja«rpb— Davlddon  A  Wriiw. 
.\rchu..  &a  WVat  Jackaon  Hlvd..  Chlcauo. 
are  recelvtnc  bid*  for  Ihc  conmructlon  of 
•  I  alary  addition  to  the  factory  of  the 
Auto  8peclally  Mfi.  Co  Batlmated  com 
1100.000.      {Coted    Jan.    « 
Ma.  >l.  Lwila— T.  Ulman.  4t4A  l.indell 

Avr.  •vlll  hulld  a  I  mory  saraco  at  2!l 
York  Ave.  fSatlmated  coat.  t40.MO.  Noted 
rvc.  10 

j».  J,  r"— — ^     'T- 
mate   lly.    ' eonlraci    f 
nervk'e      »i,..i.>ii,      M... 
1*1. aou.      Noted  Jan.  •. 

«  v..  \MilM>'  fWarncr  P  O.)— The 
HyracuM'  I  i  i'lon  8L. 
Mrracuae,   .  .  X  400 
fl.    t>oller>  115,000. 
J.     C     I>leiill.ti<r.     (jrKl.     M(r 

n.  ¥..  i.««>lile^  The  Ailaa  Viae  Co.,  Ine.. 
Plana  to  build  a  :  mory  factory.  Addraaa 
H  W.  Kulion.  I're«  Kmlmaled  ooaC  ba- 
iftmm  IZi.Oon  and  l>n  noo 

N.  Y-  tra4«rtawB-  The  Orrene  MarJllna 
f'o.  of  Waterlown  planii  to  build  a  1  atory 
maehhie  aho|>.  Addrea*  C.  H.  Or**n«. 
Batlmatad  ooat  batwcm  IIO.MO  and  ttt.MO. 

O.  Calaaibaa— Tb*  Rxpreaalon  Piano 
Playar  Co.,  till  W*M  Broad  8«     <-  >><vln( 

Plana  prepared  for  the  ronatructioii  of  » 

1  "Sory.  41  X  10(1  ft.  piano  i>lay«r  fuctui-x 
en  Weat  Broad  St.     ('>tlinnte>l  coat.  t40.uo(V 
fa^  BaMet^Tho  HuntlnK-nHvlH  Co. 

Archta.  Canlury  ItklK..  PlllKlninth.  will  r.- 
calve  blda  until  March  I  for  the  conmnic- linn  ..f  ,.  1  ...,,^  >;i  X  no  fl  KaraKe  unit 
"  II    St.,    for    the    Uutler 
I  Noted  Feb.  16. 

!•»..  fiiiiit  <  iirus-flrlndrod  Co.,  ESlura. 
10  South  ISth  St.,  will  receive  bldR  until 
March  1.  for  ihe  construciiun  of  a  I  atory, 
SO  X  I<4  ft.  Baram  at  877  North  4rith  St.. 
for  T.  Atken.  c/o  engineer*.  Katlinatod 
coat.    $50,000. 

Va..  Narfolk — The  Robertaon  Chemical 
Corp..  Hoard  of  Trade  Bid*.,  plana  to  re- 

build buriie<t  buildiMK,  or  remodel  and  re- 
conatruct  the  entire  plant,  at  Money  Point. 
Coat,  to  exceed   $40,000. 

Va..  Rlehntnnd-  -  .N'olde  Broa..  Inc..  306 
North  :«ih  .SI  .  liiive  Hwardrd  Ihe  contract 
for  the  i-oimtriiitliin  of  n  2  morv,  5t  x  11 
fl.  addition  to  Iheir  baVery  at  lilO  Raat 
Broad  81.     I'j<tlni«te<l  ixim.  $60,000. 

W.  Va..  fharlenion-  The  Mountain  State 
Motor  I'^r  Co..  12  McKurlund  St..  Ik  havln* 
pn'llmlnarv  plana  pre|iiirt>d  for  Ihe  con- 

mructlon of  a  1  atory,  XO  x  120  fl.  repair 
ahop  and  carafe  BatlmHled  coat.  1100.000. Private  plana. 

WU.  Chippewa  Fall*— D,  Kunaman,  II 
WcNi  Spring  St.,  ha*  purchiiited  a  alte  and 
pUnii  to  hulTd  u  I  atory,  68  x  Mti  ft.  caraco. 
Katlmaled  coat,  $4.'i.00O.  Architect  not 
aelei'ted. 

Wl»..  Darllnatoa — B.  H.  Rodham  la  hav- 
ing |ilan*  prepared  for  the  conittruclion  of 

a  1  atory.  90  x  90  ft.  euriiRc  KHtlmated 
coal.  $4&,n00.      Private  pFanK. 

>VU..  Hparta—K.  .1.  Sheldon  In  huvlnR 
piann  preparitl  for  the  conatruct  Ion  of  a  1 
atory,  60  x  88  ft.  rarafe  on  Main  St. 
Katlmated   i-ohi.   $60,000.     Private  pliina. 

m'i>..  HI.  rioad — Abhnid  A  Wniciier  have 
au'urded  the  contract  for  the  conmructlon 
of  a  I  mory.  4ri  x  8.^  ft.  garHRc.  lOitimHted 
coHi,   $40. Olio. 

WU..  Mteveao  Point— R.  Newby  Auto  Co.. 
119    SlronKM    Ave.,     in    havlnc    imllmlnary 

.     hi.iMin^      !.''"""    prepared    for    Ihe    ..  i,    of    n 
H     Weeka.     p,,,,     no.OOO.      8    Spalenk..  r,    point. ArchI.     Noted  Jan.  16. 

     P    0.>— The 

iwardnd  the of    an    Muto 
r,..iiinal«d     coat. 

III..  rhlra«o.— Ronneberc,  Plircc  n  lliiuli- 
er.  ArchtK..  10  South  t.n  .S«lle  si.,  ure  re- 
celvliiit  liUU  for  the  ixiiiHtruiiloii  of  a  1 
Miory.  60  X  l.'.S  ft.  itddliUin  to  luunilry  at 
JUOl-ll  MontroHc  Ave.,  for  Ihe  ChlcHKo 
Wet  Waah  Laundry.  Katlmiited  coat. 

115.000. 
Mann..  Ferae  Vlllace — The  Ablioll  Wora- 

leil  Co.  liHH  iiwnrded  the  contrHcl  for  Ihc 
conmructlon  of  ii  .1  "lory.  KS  x  243  ft. 
i-omlilnK    plant.      KNllinale<l    com.   $200,000. 

.MIeh..  »l.  4ai.epb  -C.  A.  KamT.  Archt., 
JK  Hoiith  I>eHrborn  St..  ChlcHRo,  Ix  receivlni; 
blda  for  Ihe  conMlructlon  of  ii  S  atory. 
xn  X  214  ft,  rundy  factory  for  Ihe  Uurlnlan 
Candy  Co..  o/o  arphlterl.  Katlmaled  ooat. 
S'li.ocio. 

X.  i..  ramden— IIrIIIiiki'I'  Co..  Archtl. 
and  Knem.,  I2lh  iind  I'licHtnul  HIn.,  Phila., 
Pa.,  will  rM'clvc  bidx  until  Mnrcli  20  for 
Ihe  cnnmriicllon  of  a  7  alory  furniture 
factory  and  wiirehouac  on  Federal  St..  for 
the  J.  V.  Van  Hcrlver  Co.  c/o  H.  .loKlro. 
Front  and  Federal  Sta.  Batlmated  coat, 
IliOO.OOO. 

V.  C.  Ilurbani      T^  .    .  ;  ■    ■                           ...Jk 
for  Ihe  limallai  m 
al  Ihe  cllv  mark'    >. 
n.  \V.  RlRBby,  riij    Miii 

O.,  riereland — Thi'  Repreai'nlatlVe  Conntr 
Co..  Hanim  Rldv..  In  bulldlnR  a  1  atory, 
74  s  *1  ft.  mlllwork  factory  al  8120  Brunea 

Ava.     BBtlmati'd   coat,   tio.noo. 

Pa.  Pblla.— The  HiipwIee-WlllM-JoncN  Co.. 
33S9  I.udlow  HI  .  hiio  iiwiirded  Ihe  contract 
for  the  coniil ruct Ion  of  a  2  atory.  RB  x  lOo 
fl  Ice  rrenm  factory.  Katlmaled  c4>Mt. 

120.000. Wla..  Mllwaakre — The  Amnr.  arwnltc 
\Vka„  llilh  and  Cleveland  Avea.,  Ik  re. 
celvlnn  blda  for  Ihe  conalrucllon  nf  a  I 
atory,  62  x  STil  fl.  rranite  worka  on  16th 
Ave.     Private  plana.     Noted   Feb.   t. 

Wl...  wmoa— The  Wilton  Tannine  Co.. 
Main  St..  la  having  pUtia  prepared  for  th* 
Fonatructlon     of    a    2     ntoiv.    00    x    86     tL 

cannlna    fnciory    on     " '  Katlmaled 
com.  j7r..ooo.      Indii  Co..    Lay- 
cock   BldR..   Kau   Cliili   .   ..:.:. i:-. 
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■  The  Forest  Is  the  Principal  Source  of  Raw  Material — The  Process  Is  Continuous  from 
■  Grinding  the  Wood  to  Winding  the  Finished  Sheet  of  Paper 
I  By  ELLSWORTH  SHELDON J'1 

Paper  Making  and  Paper  Making  Machinery 

■\'hw    KiiKlaml    Editor.    AmkkK'A.v   Maouinibt 

THOUGH  paper  is  made  by  many  processes  and 
of  many  materials,  including  cotton,  linen,  jute, 
manilla,  esparto,  etc.,  by  far  the  larger  part  of 

the  commoner  grades,  generally  referred  to  as  "news- 
print," is  made  from  wood.  The  preparation  of  the 

wood  fiber  by  grinding  the  billets  of  wood  upon  huge 

of  little  machinery  aside  from  tanks,  valves,  piping,  etc., 
it  will  not  be  considered  in  this  article  beyond  the 
references  necessary  to  explain  the  presence  of  sulphite 
pulp  in  a  ground  wood  mill,  the  nature,  and  the  method 
of  using  it. 

For  the  production  of  ground  wood  pulp  in  quantity 

Fid.   1.      l^VllTlriONS  Ol'  THK  (•()XVKiX)RS.      FIG.   2.      THE  DRY  UAKKING   MACHIXKS  AND  CONVIiJYOK.s 

grindstones ;  screening,  filtering,  pounding,  and  macer- 
ating the  pulp;  and  finally  converting  the  resulting 

thin,  creamy,  yellow  fluid  into  a  swiftly  flowing  web  of 

white  paper,  ready  to  print  upon,  is  a  process  that  in- 
volves a  line  of  highly  specialized  machinery. 

Chemical  and  Mechanical  Pulp 

Paper  pulp  is  made  from  wood  by  two  distinct  meth- 
ods— the  chemical  and  the  mechanical.  Of  the  chemical 

processes  there  are  two  that  are  commonly  used;  one 
in  which  the  reagent  is  caustic  soda  while  the  other 

uses  sulphurous  acid;  the  products  are  known  respec- 
tively as  "sulphate"  and  "sulphite"  pulp.  The  reactions 

are  carried  out  in  large  iron  receptacles,  called  "di- 
gesters," built  of  boiler  iron  and  lined  with  brick 

or  cement  to  resist  the  action  of  the  acids  and  capable 
of  withstanding  high  steam  pressures  for  hours  at  a 
time. 

In  the  manufacture  of  mechanical  wood  pulp  the 
reduction  to  fiber  is  accomplished  by  the  abrasive  action 
of  revolving  grindstones  to  which  the  wood  is  fed  by 
hydraulic  pressure.  The  ground  wood  fiber  is  shorter 
and  less  pliable  than  that  produced  by  chemical  means, 
and  for  that  reason  about  20  per  cent  of  sulphite  pulp 
is  added  at  certain  stages  in  the  manufacture  of  news- 

print paper  to  make  the  product  less  brittle. 
As  the  production  of  chemical  pulp  is  a  proposition 

that  would  be  of  greater  interest  to  the  chemist  than 
to  men  of  a  mechanical  turn  of  mind,  and  makes  use 

a  great  deal  of  power  is  necessary  and  for  that  reason 
and,  further,  because  of  the  fact  that  the  stream  that 
supplies  the  power  will  also  furnish  a  cheap  and  effec- 

tive means  of  transporting  the  raw  material,  mills  for 

the  production  of  ground  wood  pulp  are  almost  invari- 
ably located  near  a  fall  in  some  large  river. 

Logs  from  the  forest  can  thus  be  floated  down  the 
river  to  the  forebay  of  the  mill  where  they  can  be 
taken  up  by  conveyors  and  hauled  directly  to  the  saws, 
barking  machines  and  splitters  that  prepare  them  for 
the  grindstones.  The  logs  are  first  sawed  to  lengths 
of  about  2  ft.  and  these  billets  are  stripped  of  their 
bark,  either  by  revolving  disks  into  which  are  set  sharp 

knives  of  steel,  or  by  being  passed  through  a  "barking 
drum"  in  which  they  are  rolled  about  until  the  bark  is 
loosened  and  comes  off. 

The  Barking  Drum 

The  barking  drum  is  in  effect  a  large  tumbling  barrel. 
It  may  be  30  ft.  long  by  10  ft.  or  more  in  diameter.  It 
has  no  central  shaft,  but  is  supported  in  a  horizontal 
plane  upon  rollers  located  at  intervals  throughout  its 
length.  The  walls  are  constructed  of  flat  bars  of  iron 
so  spaced  that  there  is  ample  room  between  them  for 
the  escape  of  the  comparatively  thin  pieces  of  bark  but 
not  enough  to,  permit  a  round  billet  three  or  four  inches 
in  diameter  to  get  away. 

Large  openings  at  the  center  of  each  head  provide 
for  easy  loading  and  unloading  by  means  of  conveyors, 
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and  a  flood  of  water  is  poured  over  and  into  the  drum 
aa  it  revolvea.  carrying  away  the  lighter  fra^rments  of 
fa«rk  and  diseharsing  the  billeta  into  the  conveyor  that 
takes  them  to  the  grinding  room  or  to  the  stack. 

(though  with  a  great  deal  more  noise)  aa  the  quietly 
flowing  streams  of  water,  but  they  posaeaa  the  liis- 
advantage  of  requiring  power  to  operate  them,  and  the 
cost  of  their  maintenance  is  much  higher.  Whererer 
it  is  desired  to  deliver  the  wood  a  section  of  the  trough 
is  lifted  out,  allowing  the  billets  to  fall  through  while 
the  chain  or  rope  passes  over  the  gap  without  difficulty. 
A  photograph  is  shown  in  Fig.  1  of  a  wuter  conveyor 
taken  at  a  point  where  it  is  delivering  its  load  to  the 
mechanical  conveyor  at  which  place  the  water  flow.s 
through  a  coarse  screen  and  dii«appears  to  resume  its 
burden  at  a  lower  level,  leaving  the  billets  to  be  carried 
up  the  incline  by  the  rope,  a  section  of  which  may  be 
seen  at  the  left. 

Another  section  of  mechanical  conveyor  of  a  slightly 
different  type  is  shown  in  Fig.  2,  where  it  conveys  the 
billets  to  the  dry  barking  machines.  This  department 
is  out  of  service  except  in  emergencies  for  the  reason 
that  all  the  barking  is  ordinarily  done  in  the  drum.  The 
barking  mill  where  the  logs  are  received  and  put  into 
shape  for  the  grinding  machines  may  be  seen  in  Fig.  3, 
which  also  shows  sections  of  both  water  and  mechanical i 

no.  4.     A  VIEW  IN  THE  WOOD  ORI.NDINO  ROOM.      KIG.   5     ONE  OF  THK  OHINUING   MACHINKS 

The  dry  barking  by  means  of  the  revolving  disks  has 
Ijeen  practically  superseded  by  the  drum  method,  for, 
though  It  performs  the  operation  very  quickly,  it  re- 
qvirea  close  supervision  and  attention  from  the  opera- 

tors and  is  not  unattended  by  danger  from  the  swiftly 

mo>-ing  and  necessarily  exposed  knives  as  well  as  from 
flying  chips.  The  drum,  though  sk>wer,  takes  care  of 
itself  and  presents  no  dangers. 

The  water  conveyors  are  simply  wooden  troughs  that 
coodoct  water  from  the  forebay  to  various  points  at 
tower  levels  where  the  wood  is  to  be  delivered,  and  the 
inclines  are  so  calculated  that  the  water  may  travel 
a  distance  of  a  mile  or  more  in  accomplishing  a  descent 
of  60  ft.  It  constitutes  an  inexpensive  and  convenient 
means  of  trannport  when  water  is  plentiful,  as  the 

bllleta  may  be  dumped  in  an>'A%-here  and  will  float  along 
wftlMNit  attention  until  they  reach  the  switch  where 
tbey  are  to  be  diverted. 

The  water  conveyors  will  not  carry  the  wood  up-hill, 
nor  is  it  desirable  to  have  them  enter  the  mill  buildings 

there  is  moving  machinery:  therefore  they  are 

In  piaecs  by  chain  or  wire  rope  con- 
veyors. These  are  wooden  troughs  of  inverted  V-sec- 

tion.  lined  with  iron  plates  and  carrying  at  the  bottom 

of  the  "V^  a  continuous  rope  or  chain  to  which  at 
intervals  mitable  dogs  are  attached  to  carry  the  billets. 

The  dry  conveyors  carry  on  with  aa  little  attention 

conveyors   and   some  of  the   immense  stacks  of  wood 
that  constitute  a  part  of  the  reserve  supply. 
From  the  barking  mill  the  wood  goes  in  ordinary 

course  to  the  grinding  room,  which  is  partly  shown  in 

Fig.  4.  In  this 

picture  every- 
thing appears  to 

be  in  chaos, 
though  really  it 
is  most  orderly. 
In  the  mill  under 
discussion  there 
are  Ave  rows  of 

grinding  ma- 
chines, each  row 

connected  di- 
rectly to  the 

shaft  of  a  huge 

water  turbine. 
Four  of  the 
turbines  develop 

2,400  hp.  each 
and  the  flfth 

8,500  hp.  T  h  «• one  belt  in  the 
room    drives    a       ̂ ^^   ̂      ohindino  machine  open 
V^tnp,  poR  REPAIRS 
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No  moving  machinery  is  to  be  seen  except  the  small 
governing  machines  that  regulate  the  speed  of  the  tur- 

bines. The  revolving  shafts  are  covered  and  each  stone 
is  completely  enclosed.  Each  power  line  is  continuous, 
the  machines  being  so  spaced  that  the  shaft,  or  arbor, 
upon  which  a  stone  is  mounted  is  connected  by  flange 
couplings  directly  to  the  shaft  of  the  machine  adjacent, 
and  the  first  one  in  line  to  the  flange  of  the  water 
wheel  shaft.  An  accident  necessitating  the  stoppage  of 
a  stone  puts  out  of  business  all  machines  in  that  line 
that  are  not  between  the  damaged  one  and  the  water 
wheel ;  but  accidents  seldom  happen. 

It  is  a  difficult  matter  to  get  a  photograph  in  this 
room,  so  closely  spaced  is  the  machinery;  and  practi- 

cally all  the  floor  space  not  covered  by  the  machines  them- 
selves is  taken  up  by  the  little  cars  that  convey  the 

billets  from  the  corner,  where  the  mechanical  conveyor 
delivers  them  to  the  machines.  An  attempt  is  made  in 
Fig.  5  to  show  an  individual  machine,  and  in  Fig.  6  is 
a  machine  with  the  casing  swung  up  and  out  of  the 
way  for  changing  a  stone. 

These  machines  are  what  is  known  as  the  three- 
pocket  machines;  each  has  within  its  casing  three 
rectangular  chambers,  or  pockets,  about  18  in.  square, 
extending  across  the  full  width  of  the  stone.  Each 
pocket  is  fitted  with  an  hydraulically  operated  plunger 
by  means  of  which  the  wood  is  pressed  against  the 
stone. 

The  pockets  are  closed  by  sliding  doors  through 
which  the  wood  is  charged.  Raising  the  plunger  in 
any  one  pocket  by  a  movement  of  the  control  valves,  the 
operator  will  lift  the  door  and  stack  the  aperture  with 
all  the  wood  it  will  hold,  the  billets  lying  parallel  to 
the  axis  of  the  stone.  Closing  the  door  the  operator, 
by  a  reverse  movement  of  the  valves,  causes  the  plunger 
to  push  the  vvood  against  the  stone  with  a  pressure  in 
accordance  with  the  diameter  of  the  hydraulic  cylinder 
and  the  water  pressure.  As  the  cylinder  is  14  in.  in 
diameter  and  the  water  pressure  60  lb.  per  square  inch, 
the  load  from  one  pocket  alone  approaches  5  tons. 

Jets  of  water  are  flowed  upon  the  stone  before  each 
point  of  contact  and  the  heat  generated  by  the  friction 
of  the  grinding  raises  the  temperature  of  the  liquid 
pulp  that  flows  from  the  stone  to  a  temperature  of 
170  deg.  F. ;  which  temperature  is  purposely  maintained 
by  regulating  the  flow  of  water. 

The  stones  in  these  machines  are  Cleveland  stones, 
54  in.  in  diameter  with  30-in.  face.  They  are  no  dif- 

ferent, except  in  size,  from  ordinary  grinding  stones, 
but  they  must  be  perfect  in  order  to  resist  the  pres- 

sures brought  to  bear  upon  them.  The  life  of  a  stone 
may  run  from  six  months  to  two  years,  according  to 
its  quality.  The  stones  turn  220  revolutions  per  minute, 
and  each  stone  requires  upward  of  400  hp.  to  drive  it. 

The  nature  of  the  resultant  fiber  depends  to  a  sur- 
prising extent  upon  the  condition  of  the  surface  of 

the  grindstones.  They  are  turned  off  with  a  tool  that 

is  not  unlike  the  familiar  "emery-wheel  dresser"  of  the 
machine  shop  except  that  instead  of  having  a  roll  built 
up  from  a  number  of  thin  pieces  of  very  hard  steel  the 

"jigger,"  as  it  is  called  in  the  mill,  consists  of  a  single 
roller  about  3  in.  in  diameter  by  about  the  same  dimen- 

sion in  length.  The  face  of  this  roller  is  cut  with  a 
number  of  parallel  serrations  or  with  a  double  helix 
like  a  knurl,  according  to  the  character  of  the  fiber 
the  stone  is  expected  to  deliver. 

The  tool  is  held  in  the  toolpost  of  an  hydraulically- 
operated  slide-rest  that  is  permanently  a  part  of  each 

grinding  machine.  This  slide-rest,  called  a  "lathe"  by 
the  men  who  use  it,  is  located  at  about  floor  level  in 
the  rear  of  the  machine,  within  the  casing,  and  covered 
by  a  swinging  door  of  metal. 
A  stone  needs  to  be  redressed  after  about  sixteen 

hours  of  grinding.  One  "jigger"  (the  term  applies 
to  the  operator  as  well  as  to  the  tool)  attends  to  the 

"jigging"  of  all  the  stones;  and  his  job  is  no  sinecure. 
He  must  be  a  man  of  experience  and  sound  judgment 
as  well  as  possessing  a  knowledge  of  pulp  making. 

He  does  not  ordinarily  interfere  with  the  progress  of 
the  work.  When  redressing  is  necessary  he  lifts  the 
door  in  the  rear  of  the  casing,  sets  the  tool  in  the  tool- 
post  of  the  slide-rest  and  by  manipulating  the  valves 
to  direct  the  water  first  against  one  side  of  the  piston 
and  then  the  other  he  sends  the  tool  three  or  four 
times  across  the  face  of  the  stone. 

The  operation  requires  only  a  moment  or  two  and  the 
grinding  pressures  on  the  stone  are  not  released.  The 
work  is  therefore  done  under  a  flood  of  pulp  and  com- 

paratively hot  water,  but  the  "jigger"  is  used  to  that — 
it  is  a  part  of  his  job. 
An  operator  is  required  for  each  of  the  grinding 

machines  and  it  keeps  him  busy  loading  the  pockets  with 
wood  as  they  become  exhausted.  Helpers  are  con- 

stantly wheeling  the  little  cars  loaded  with  wood  to 
points  where  the  operators  can  reach  them. 

The  pulp  is  given  a  preliminary  test  at  frequent 
intervals  by  the  man  in  charge  of  the  grinding  depart- 

ment, who  will  catch  some  of  the  liquid  pulp  as  it  runs 
from  under  a  stone  and  flow  it  over  the  bottom  of  a 
shallow  tray  made  of  blue  glass.  This  is  known  as 

the  "blue  glaSs"  test  and  for  its  results  depends  upon 
the  judgment  and  power  of  observation  of  the  indi- 

vidual who  makes  it.  He  will  observe,  perhaps  with  a 
microscope,  the  length  and  conditions  of  the  fibers  as 
they  settle  down  upon  the  bottom  of  the  tray,  and  take 
note  of  their  felting  quality. 

The  stock  may  be  "free"  or  "slow,"  opposed  terms 
that  one  is  apt  to  hear  frequently  from  the  operators 
of  the  paper  machines,  and  which  denote  qualities 
that  affect  the  running  of  the  pulp  upon  these  machines. 
It  is  necessary  to  maintain  a  certain  standard  at  all 
points  in  the  progress  of  the  pulp  in  order  that  there 
may  not  be  constant  variation  in  the  weight  or  quality 
of  the  finished  product  or  need  for  continual  manipula- 

tion of  the  controls  of  the  paper  machine  to  prevent  it. 
There  is  a  much  more  elaborate  test  conducted  at 

regular  two-hour  intervals  upon  "stock"  taken  from 
three  separate  places  in  the  system — from  the  grind- 

ing stones,  from  the  beaters,  and  from  the  paper 
machines.  These  three  batches  are  handled  separately, 
though  the  tester  conducts  the  experiment  upon  all  of 
them  at  the  same  time. 

A  handful  of  stock  is  first  placed  in  a  small  cen- 
trifugal dryer  where  it  is  allowed  to  run  for  a  definite 

time:  one,  two,  or  three  minutes  for  the  stock  taken 
from  the  different  places.  One  ounce  is  then  weighed 
out  and  vigorously  stirred  into  a  receptacle  containing 
1,000  c.c.  of  water.  The  mixture  is  then  turned  into 
the  testing  device,  which  returns  a  portion  of  the  water 
and  suspended  fiber  to  a  graduated  glass;  allows  some 
to  flow  to  waste;  and  retains  the  balance,  with  most 
of  the  pulp,  in  the  container.  The  amount  of  fiber  and 
water  flowing  into  the  graduated  glass  and  the  condi- 

tion of  the  pulp  in  the  container  are  factors  which 
enter  into  the  determination  of  the  quality  of  the 

product. 
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The  Training  of  Workers  in  Manufacture 
IIL    Apprenticeship  I*ractices  ReRardinR  Indenture,  Ajfe,  Payment  and  Certificates 

— Public  School  Substitutes— Evening,  Part-Time  and  Co-operative  Schools 
By  J.  V.  L.  MOKKIS 

WHERK  w*U  orc«nited  apprcnttce.<(hip  is  prac- 
ticed. th«  usual  procedure  in  to  execute  an  inden- 
ture statinit  the  conditioiw  of  apprenticeship 

aa  to  langth  of  ■er\-tce,  varieties  of  experience  provided, 
amooBt  of  supplementary  instruction,  and  rates  of 
par-  While  tber»  is  usually  a  clause  relieving  the 
corporation  from  full  responsibility  to  execute  all  pro- 
▼isions,  and  even  to  suspend  or  totally  termitiate  the 
contract  shoald  oonunercial  conditions  necessitate  such 
arttoo,  obsonration  of  the  workings  of  apprenticeship 
with  and  without  contract  leads  the  writer  to  believe 
that  the  good  faith  of  a  re-iponsible  corporation  is 
thereby  enlisted  to  insure  the  satisfactory  instruction 
of  the  apprentice.  It  is  believed  also  to  act  as  a  moral 
rwtraint  upon  the  apprentice  against  terminating  the 
training  program  under  temporary  dissatisfactiuii  with 

instructor,  a  foreman,  or  cerlain  phases  of  the 

>  The  parent,  both  parents,  or  in  case  of  their  decease, 

the  apprentice's  guardian  is  ordinarily  made  a  party 
to  the  contract.  Wltile  modern  social  phenomena  sug- 
gosts  that  the  influence  of  parental  authority  is  much 
hM  effective  during  adolescence  than  was  the  case  in  a 

■M>«  primitive  and  stable  social  organization,  the  prac- 
tiet  would  seem  to  hax'e  in  many  cases  a  wholesome 
effect. 

In  the  state  of  Wisconsin  the  contract  is  under  the 
supervision  of  the  State  Industrial  Commission.  Such 
a  disinterested  authority  may  be  highly  useful  in 
insuring  the  satisfactory  working  of  the  indenture  plan. 

it  should  be  stated  that  the  control  of  an  apprentice 
agiwntnt  is  chiefly  moral  and  not  ordinarily  enforced 
by  legal  measures,  as  the  attitude  of  the  company  is 
ordinarily  that  if  an  apprentice  breaks  his  contract  he 
is  lacking  in  the  moral  qualities  which  they  desire.  On 
the  other  hsnd.  the  contract  is  so  loosely  framed  that 
it  Is  not  enforcible  by  legal  measures  if  the  company 
is  not  living  op  to  the  implied  terms,  so  that  the 
recourse  of  the  apprentice  when  dissatisfied  is  not  to 
tho  courts  but  to  withdrawal  on  his  part  and  the 
seeking  of  other  employment. 

Agk  Limits  por  Apprkntick-hhip 

The  general  practice  seems  to  t>e  to  prefer  and  in 
many  cases  to  limit  apprenticeship  to  those  boys  with 
an  elementary  education  and  sixteen  to  eighteen  years 
of  age  at  commencement,  with  a  four  year  period  of 
•erricc.  For  high-school  graduates  and  in  certain  trades 
requiring  mature  strength,  the  period  is  ordinarily 
three  ycnra  in  length  and  the  age  of  entrance  eighteen 
or  over. 

The  arguments  adduced  arc  that  state  laws  relative 

to  the  employment  of  minors  do  not  permit  the  employ- 
mawH  of  ttojrs  under  sixteen  in  the  handling  of  machin- 

ery, and  that  it  is  desirable  to  commence  the  appren- 
tiesahip  directly  upon  leaving  the  public  school,  as  the 
bojr  under  those  conditions  has  not  lost  the  habits  of 
stodjr,  rtfvkrity  and  punctuality  to  which  the  school  has 

bim,  by  a  period  of  shifting  in  the  more  or 
irreaponsible  casual  employment  open  to  Juveniles. 

For  the  machinists,  patternmakers,  and  moat  of  the 
trades  of  the  railroad  shops  and  shipyards  also,  the 
work  is  not  too  heavy  or  exacting  for  these  immature 
workers.  That  the  course  should  be  four  years  in 
length  for  those  sixteen  yearn  old  upon  entrance  arises 
from  the  fact  that  it  is  not  desirable  to  promote  to 

journeyman's  wages  and  responsibilities  those  who  have 
not  attained  their  majority.  Moreover,  there  is  suffi- 

cient content  in  the  trades  considered,  both  of  manip- 
ulation skill  and  of  related  technical  knowledge,  if 

imparted  u|>on  the  desirable  part-time  basis,  to  require 
the  full  four  years. 

Sometimes  the  period  of  apprenticeship  is  shortened 
several  months  as  a  reward  for  unusual  capacity  and 
competency.  This  is  a  practice  which  seems  desirable 
as  an  encouragement  to  effort,  and  offera  no  radical 

departure  from  the  standard  policy.  For  high-school 
graduates  the  age  minimum  of  eighteen  is  established, 
in  general,  by  the  fact  that  such  a  course  can  not  be 

completed  before  reaching  that  age;  and  the  three-year 
apprentice  period  is  justified  by  the  same  arguments 
that  recommend  the  four-year  course  for  grammar 
school  graduates. 

It  seems  unfortunate  that  st«tutor>-  prohibitions  as 
to  the  employment  of  minors  in  some  states  prevent  the 
employment  of  apprentices  under  eighteen  years  of 
age,  as  these  limitations  have  prevented  the  normal 
development  of  apprenticeship  in  the  trades  where  the 
sixteen-year  old  may  safely  be  employed.  The  chief 
difficulty  is  that  in  the  initial  stages  of  learning  a  trade 
the  productive  worth  of  the  apprentice  does  not  wiirrant 

payment  of  wages  over  about  one-fourth  paid  the  adult 
mechanic,  and  a  young  man  who  has  retiched  eighteen 
is  usually  unwilling  to  forego  the  more  attractive  wages 
paid  the  operative  specialist.  Moreover,  he  has  often 
been  knocking  about  at  various  juvenile  employments 

for  several  years,  so  that  he  has  lost  a  desire  or  will- 
ingness to  study,  some  of  which  is  essential  for  the 

acquisition  of  a  skilled  trade. 
Just  antedating  the  recent  World  War,  the  prevailing 

rate  of  pay  for  apprentices  started  at  al>out  12  cents 
an  hour  for  the  first  year,  and  increased  to  about  20 
cents  an  hour  for  the  fourth  year,  for  a  week  ranging 
from  50  to  60  hours.  It  is  now  extremely  varied, 
depending  upon  locality  and  occupation,  but  in  general 
it  can  be  said  to  have  increased  from  50  to  100  per 
cent  or  more,  the  improvement  being  most  appiirent 
in  the  third  and  fourth  years.  The  working  week  is, 
however,  shorter,  varying  from  44  to  50  hours,  the 
week  being  longer  than  this  in  but  one  or  two  plants 
visited.  There  should  also  he  noted  the  increasing 
amount  of  company  time,  for  which  regular  pay  is 
granted,  devoted  to  related  technical  instruction  in 
the  shop  school. 

During  the  war  there  was  much  dissatisfaction  among 

the  apprentices  with  the  fact  that,  owing  to  their  inden- 
ture agreements,  their  pay  did  not  advance  as  rapidly 

as  the  corresponding  journeymen's  wage  and  the  increas- 
ing cost  of  living.  A  solution,  devised  by  the  Mergen- 

thaler  Lniotype  Co,,  and  stipulated  in  their  "condi- 
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tions  of  apprenticeship,"  which  may  be  expected  to 
automatically  adjust  to  changing  rates  of  pay  in  the 
plant,  is  to  pay  on  the  basis  of  a  percentage  of  the  pre- 

vailing or  basie  hourly  rate  paid  to  the  journeymen  of 
the  trade  involved.  One  advantage  of  such  a  variable 
rate  at  the  present  time  is  that  it  would  adjust  as 
easily  to  a  decreasing  scale  of  pay,  as  it  would  be  an 
undesirable  anomaly  to  find  apprentices  paid  during 
their  fourth  year  as  much  as  journeymen.  Another 
practice  to  be  commended  in  some  plants  is  the  pay- 

ment of  a  premium  of  ?  to  4  cents  for  superior  work 
in  school  and   shop. 

The  Apprenticeship  Bonus 

It  is  a  tradition  of  apprenticeship  that  a  bonus  is 
to  be  paid  the  apprentice  at  the  conclusion  of  his*  term 
of  service.  This  sets  a  prize  on  the  completion  of  the 
course,  which  has  doubtless  been  of  great  value  in 
holding  the  apprentice,  particularly  toward  the  end  of 
his  apprenticeship.  The  traditional  amount  is  $25  for 
each  year  of  service,  being  $100  in  the  four-year  course 
and  $75  in  the  three-year  course.  Many  plants  have 
found  it  advisable  to  increase  this  amount.  In  one  case  a 

second  bonus  of  $100  was  paid  if  the  apprentice  con- 
tinued with  the  company  one  year  after  the  completion 

of  his  apprenticeship  with  them.  The  company  already 
referred  to  carries  the  percentage  policy  to  this  matter 
of  bonuses  as  well,  and  pays  10  per  cent  of  all  wages 
received  by  him  during  his  term  of  service.  At  present 
rates  of  pay  this  would  be  over  $400. 

Two  companies  require  a  deposit,  $25  in  one  case  and 
$50  in  the  other,  as  a  guarantee  that  the  apprentice 
will  remain  throughout  the  period  of  apprenticeship. 

It  is,  of  course,  returned  with  interest  when  apprentice- 
ship is  completed.  A  company  with  a  long  tradition 

for  good  apprenticeship  may  find  that  this  works  effi- 
ciently in  holding  their  apprentices  through  the  course; 

but  a  company  just  embarking  upon  apprenticeship 
will  probably  find  it  undesirable,  as  many  capable  young 
men  may  hesitate  to  venture  even  $25  of  their  funds  on 
an  apprentice  program  of  whose  merits  they  are  un- 

certain. There  seems  no  tendency  to  increase  the  prac- 
tice, which  in  general  should  be  condemned. 

The  practice  seems  to  be  general  of  conferring  « 
certificate  of  apprenticeship  upon  completing  the  course. 
As  there  are,  however,  no  uniform  standards,  its  value 
depends  much  on  the  standing  of  the  company  confer- 

ring it.  Three  national  organizations  have,  however, 
been  active  in  promoting  more  uniform  requirements: 
The  National  Metal  Trades  Association,  The  National 
Industrial  Conference  Board,  and  the  National  Associa- 

tion of  Corporation  Schools. 
The  American  Locomotive  Co.,  in  addition  to  the 

usual  diploma,  issues  a  duplicate  of  pocket  or  post- 
card size,  which  is  intended  to  be  a  convenient  means 

of  establishing  the  completion  of  apprenticeship  in 
seeking  a  position.  Others  issue  buttons  for  the 
coat  lapel,  which  are  useful  in  identifying  the  appren- 

tice graduates  among  the  working  force  and,  of  course, 
would  be  an  equally  useful  proof  of  apprentice  training 
in  an  employment  office  of  another  plant  when  seek- 

ing relocation.  In  this  connection  it  should  be  recog- 
nized as  valuable  experience  to  leave  the  plant  where 

the  apprenticeship  was  served  to  learn  the  practice  of 
other  shops  and  in  related  industries.  Moreover,  if 
all  companies  in  proportion  to  their  force  in  the  skilled 
trades  practiced  appenticed-training  none  would  suffer 
by  this  practice. 

The  report  of  the  Federal  Board  for  Vocational  Edu- 
cation for  1919  states  the  following  enrollment  in  Smith- 

Hughes  aided  schools:  Evening,  42,094;  part-time, 
17,276;  all-day,  15,111;  total,  74,481.  This  includes, 
of  course,  the  building  trades,  auto-mechanics  and  chauf- 

feurs, etc.,  as  well  as  the  metal-working  and  printing trades. 

Considering  each  of  these  branches  in  turn,  it  is 
not  believed  that  the  night  school  should  be  considered 
as  making  serious  contributions  to  the  manipulative 
phases  of  such  skilled  trade  as  toolmaking,  diemaking, 
die  sinking,  patternmaking,  the  all-around  machini.st  in 
the  maintenance  department,  and  the  crafts  of  the 
shipyards  and  railroad  shops.  Assuming  that  a  work- 

man attended  fifty  nights  for  two  hours  per  night,  he 
would  have  put  in  at  a  maximum  one  hundred  hours, 
the  equivalent  of  two  weeks  in  a  shop.  This  would 
be  largely  work  of  an  exerci.se  sort,  which  would  in 
no  sense  approach  trade  mastery.  Such  shop  work  may 
function  to  some  extent  for  trade  extension  and  trade 
conversion  purposes.  Thus  it  may  be  possible  for  a 
workman  to  learn  enough  to  become  a  lathe  or  milling 
machine  operative,  and  hence  to  broaden  his  adapti- 
bility  in  a  shop,  so  that  it  is  possible  he  might  become 
a  substitute  hand  in  piece  production. 

The  shop  arithmetic  and  drafting  classes  may  contrib- 
ute to  the  technical  training  of  the  adult  workers  as 

trade  extension,  but  all  consulted  in  the  industries 
are  agreed  that  this  should  be  considered  only  as 
crutches  to  insufficiently  prepared  mechanics. 

Part-Time  Schools 

The  essential  condition  for  effectiveness  of  the  part- 
time  schools  in  training  skilled  craftsmen  is  varied 
experience  at  all  manipulative  phases  while  at  regular 
shop  production.  Of  course  this  combination  amounts 
to  apprenticeship,  even  though  unorganized;  and  it 
should  be  remarked  that  there  has  been  established  no 
authority  in  administration  of  the  law  to  insure  such 
transfer  about  the  plant  as  will  provide  the  varied 
experience,  and  it  is  doubtful  if  there  can  be  except 

through  the  cordial  co-operation  of  a  plant's  manage- ment. 

The  all-day  vocational  schools  scheduled  for  the  four- 
teen to  sixteen  age  period,  if  provided  with  sufficient 

equipment  for  experience  at  all  operations  and  machines 
utilized  in  the  trade  and  with  a  source  of  production 
jobs  sufficient  for  experience  at  all  types  of  practical 
work,  could  probably  take  the  place  of  the  separate 
training  shop  desirable  for  the  first  year  or  two  of 
the  apprenticeship  course.  Those  conditions  seem 
satisfactorily  met  in  the  trade  school  in  the  Ford  plant. 
There  all  types  of  jobs  can  be  secured  from  the  parent 
plant,  and  in  sufficient  quantities  so  that  an  average 
of  $80  per  month  of  salable  products  is  made  by  each 
of  the  students  in  the  two-thirds  of  his  time  that  he 

is  in  the  shops.  This  permits  the  payment  of  reason- 
able apprentice  wages,  which  has  been  attempted  in 

no  public  trade  school. 
With,  however,  the  usual  inadequate  equipment  of 

the  machine  shop  and  no  attempt  at  quantity  produc- 
tion, the  ordinary  graduates  of  the  machine  shop 

departments,  if  they  finally  enter  industry,  do  so  as 
lathe  hands  or  as  other  specialists.  The  management 
of  several  companies  in  stating  their  attitude  toward 
the  vocational  school  usually  mention  instances  where 
graduates  on  applying  for  a  position  admitted  that  their 
e.xperiences  on  the  milling  machine  had  been  confined 
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to  ealtinc  a  few  notchw  on  a  gear«-heel.  This  expe- 
rfaw  alwttki  be  romiwred  to  the  three  months  of  con- 
tiawMW  practice  at  the  milling  machine  for  adult  learn- 
«n  in  tht  vwtibula  school  of  a  machinery  company. 
FurtlMnBore,  other  than  the  repair  and  upkeep  of  the 
•chooi  machinea.  there  can  be  no  experience  of  the 
nature  of  maintenance  work. 

Another  element  that  should  be  considered  relative 
to  the  Tocational  achool  is  that  not  suffkient  effort  is 
BMdo  by  it  to  aelect  the  boy  with  superior  mechanical 
ability.  While  this  may  come  about  to  some  extent 
through  the  working  of  the  inclinations  of  the  boys 

concerned,  it  is  too  often  apparent  that  the  \'ocational 
are  largely  the  dumping  ground  for  the  less 

About  the  same  diacuasion  hold.<>.  however,  relative 
to  the  printing  trades  as  for  metal  working.  In  large 
printing  centers  the  trade  of  the  all-around  printer  has 
consed  to  exist,  and  in  its  place  we  have  clearly  defined 
definite  trade*,  such  as  that  of  the  hand  compositor, 
the  linotypi.<«t.  the  preaanuus  and  feeder,  the  lithotrrapher 
and  the  bookbinder.  Some  of  these  are  well  adapted 
to  apprentice  training,  of  which  hand  compositing  is 
aa  ooatanding  example.  Others  lend  themselves  to  in- 
teaaive  or  to  part-time  training,  depending  upon 
whether  the  training  is  for  the  novice  or  for  one  already 

eacagvd  and  seeking  training  for  promotion.  All  sug- 
gest the  vocational  school  ckMely  linked  to  a  friendly 

large  publishing  company,  or  to  a  co-operating  group 
of  associated  smaller  printing  plants. 

The  plan  of  education  by  which  the  student  spends 
one  week  in  school  and  one  vf^ek  in  the  shop  is  based 
on  the  assumption  that  school  progress  and  shop  practice 
are  of  exactly  equal  importance  in  the  acquisition  of 
the  trade  involved.  The  modification  worked  out  in  the 
Ford  trade  school  of  two  weeks  in  the  shop  to  one  in 
school  aasumes  that  for  the  acquisition  of  a  trade  the 
shop  practice  is  the  more  important  element  in  attain- 

ing trade  master}*.  This  conforms  to  the  experience 
acquired  by  the  now  long  developed  apprentice  schools. 
It  is  also  believed  that  a  corporation  co-operating  in  main- 

taining such  an  institution  can  afford  to  pay  the  same 
piece  price  for  the  production  of  the  training  shop  as 
in  its  regular  production  departments,  as  by  that  means 
the  better  claas  of  boys  will  take  the  course  and  the 
eompeny  will  benefit  in  the  superior  quality  of  future 
raeehanics  graduated  and  recruited  to  its  force  of  skilled 
workmen. 

It  should  be  said  for  the  co-operative  school  that 
thereby  full-time  utilization  can  be  made  of  the  ex- 

pensive equipment  of  the  training  shop.  This  is  a 
matter  of  no  mean  economic  importance  when  it  is 
considered  that  a  half  million  dollar  plant  is  necessary 

to  train  three  hundred  boys  for  the  machinists'  and 
toolmakers'  trades. 

In  many  of  the  larger  cities  are  found  well-endowed 
private  institutions,  usually  de«ignated  institutes,  or 

operating  under  the  older  name  of  mechanics'  institutes. 
These  in  some  cases  have  nude  marked  success  in  their 

>»'ork,  particularly-  in  such  vocations  as  possess  large 
technical  elements.  In  the  tradea  we  have  here  been 
considering  they  have  been  successful  in  providing 
usually  superior  extension  instruction  in  evening  de- 

partments. They  have  also  been  useful  to  provide  the 
promotion  training  for  superior  young  men,  who  had 

alread>'  considerable  practical  experience  and  desired 
by  a  brief  course  either  to  prepare  for  advancement  or 
to  develop  from  a  specialty  to  the  all-around  skill  of 
the  toolmaker.  They  would  be,  probably,  the  chief 
reliance  for  this  purpose,  if  the  apprentice  method  com- 

pletely disappeared. 
In  some  cases  the  vocational  departments  of  technical 

high  schools  have  approximated  this  service.  The  un- 
satisfactory condition  in  them  is  that  ordinarily,  owing 

to  academic  restrictions,  they  have  not  lent  themselves 
to  aid  the  student  who  has  had  considerable  practical 
experience  without  the  required  book  instruction  laid 
out  for  entrance  and  advancement.  It  is  believed  that 
they  would  function  more  efficiently  if  they  were  organ- 

ized to  operate  continuously  throughout  the  year,  and 
if  they  encouraged,  by  adjusting  their  courses  for  that 
purpose,  the  student  to  utilize  one  or  two  terms  each 
year  at  study  and  training  in  their  classes  and  shops, 
from  the  time  when  he  graduated  from  the  elementary 
school  until  he  was  twenty,  while  he  put  the  two  or 
three  other  terms  each  year  in  productive  employment. 

This  work  could  also  be  provided  on  the  co-operative 
basis  of  a  week  in  school  and  a  week  in  the  shop,  which 
is  now  being  successfully  worked  in  some  places.  Their 
marked  success  has,  however,  been  in  preparing  for  the 
more  technical  or  engineering  employments,  such  as 
that  of  draftsman  or  electrician. 

Probably  more  men  in  American  industry  have  gained 
the  technical  phases  of  their  trades  from  correspondence 
schools  than  by  any  other  means.  Their  text  books 
are  prepared  to  be  read  by  the  student  having  a  limited 
knowledge  of  mathematics,  and  the  lesson  sheets  pro- 

vided permit  study  at  any  free  time.  Moreover,  the 
teaching  manual  in  pamphlet  form  can  readily  be  car- 

ried in  the  pocket  and  studied  in  direct  relation  to  the 
tool  or  problem  to  be  met.  The  requirement  that  all 
problems  must  be  completely  solved  ia  in  contrast  to  j| 
the  evening  school  where  regularity  in  attendance  is  ■ 
frequently  the  only  check  on  progress  and  assimilation. 

They,  however,  lack  the  contact  of  teacher  and  pupil 
wholly  and  there  is,  of  course,  no  organized  method  to 
provide  the  varied  experience  desirable  in  the  manip- 

ulative phases  of  the  trades  involved.     They  should  alsoj 
be  condemned  for  exploiting  ignorant  laborers  who  hava 
been  induced  to  purchase  the  courses  by  field  agents,] 
who  have  covered   the  country  and   painted   rosy   pic- 

tures of  munificent  engineer's  and   manager's  salarie 
to  those  who  have  not  the  rudiments  of  an  elementaryl 
education.     This   is,   of  course,   in   direct   contrast   to] 
such  work  as  the  University  of  Wisconsin  extension 
courses,  where  the  texts  have  been  admirably  prepared 
for  study  and  there  has  been  no  promotion  among  thoa 

incapable  of  their  use. 

m 
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The  Wills  Sainte  Claire  Transmission  Case 
Tool  for  Facing  a  Surface  of  Irregular  Shape — Special  Milling  Machine  with  Four  Spindles 

— ^A  Comprehensive  Gage — Machine  for  Grinding  Center  Holes 
By  FRED  H.  COLVIN 
Editor,  American  Machinist 

THIS  transmission  case  is  of  the  "bell"  type  and bolts  direct  to  the  end  of  the  crankcase.  After 
cleaning  and  inspecting,  it  is  water  tested  for  blow 

holes  or  leaks  and  then  spotted  in  three  places  for 

locating  in  future  operations.     The  primary  and  sec- 

nary  single  cutter.  The  operation  is  performed  on 
a  24-in.  Cincinnati  drilling  machine  as  shown  in  Fig. 
1.  Details  of  the  special  facing  head  designed  for 
this  work  are  shown  in  Fig.  2.  The  spindle  A,  which 
carries  the  cutter,  is  driven  by  a  universal  joint  at  B, 

FIG.   1.      FACING   A   TRIANGULAR    FLANGE.       FIG.    3.      SPECIAL    MILLING    MACHINE    WITH    FOUR    SPINDLES 

ondary  shaft  holes  are  then  bored  and  reamed,  the 
flanges  rough-turned  and  the  inside  front  end  of  the 
secondary  shaft  hole  is  profiled. 

The  pad  on  the  inside  of  the  front  end  of  the  trans- 

so  as  to  permit  it  to  be  moved  to  reach  all  parts  of  the 
surface  to  be  milled. 

The  whole  head  is  mounted  in  the  housing  C  which 
is  fastened  to  the  frame  of  the  drilling  machine,  on 

mission  case  for  the  secondary  shaft  is  in  somewhat  the 

form  of  a  spherical  triangle  and,  owing  to  the  inter- 
ference of  other  parts,  cannot  be  faced  with  an  ordi- 

which  it  is  operated.  Inside  the  lower  end  of  the 
frame  C  is  a  head  D  which  carries  the  spindle  and  also 
the  gears  shown  in  the  upper  view.    These  gears  E,  F 
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no.   4.      IX8PBCTION  OAQE   FOR   CASE.       PIO.    «.      I.NSPBCTION  OAOU  rOK  COVKll 

and  G  in  connection  with  ■  gear  on  the  outside  of  D, 
ffive  tlie  deaired  motion  to  the  milling  spindle. 

The  handle  H  operates  a  worm  which  turns  the  head 

PIO.   t.      nRTAIIJI  OP  THR  OAOB 

» j«j.  t.    cE.N'TKic  ijiti.vm.vo  MACiii.s't:  ron  okaii  siiajts 

D.  An  internal  gear  in  I)  operates  the  pinion  E  whic 
turns  F  and  this,  in  turn,  revolves  the  eccentric  gear 
which  changes  the  relative  position  of  the  center  of  tl 

milling  spindle  as  the  head  D  turns.1 
This  combination  moves  the  milling 
spindle  in  a  triangular  path  and  faces 
the  pad  previouf-Iy  referred  to,  in  one 
revolution  of  the  head  D.  This  makes 
n  diHicult  operation  quite  simple. 

After  finishing  the  face  of  the  pri- 
m.'.i*y  shaft  hole,  the  flange  is  drilled,  i 

which  brings  the  case  to  the 
milling    operation    shown    in 

F'ig.  S.    In  this  operation  the^ 
top  cover-hole  pad,  hand-hole  j 
pad  and  the  rear  end  of  bothj 

shaft  bosses  are  surfaced  on  a  six^'cial 
Kearney &Trecker  machine  with  three 
auxiliary    spindles,   two    vertical    and 
one  on  an  angle  as  at  >4.    The  work  is 
positioned  by  the  flange  and  some  of . 
the  bolt  holes.    Then  comes  boring  andj 
reaming  the  shaft  holes,  drilling  undf 
tapping   the   many   holes   that   go   to 
make    up   a    transmission    case,    lin4 
reaming  and  hand  reaming  the  shaft 
holes,  as  a  quiet  running  transmission! 
is   only   secured   by   extreme   care   inl 

these  details.    Finally  comes  cleaningj^ washing  and  inspection.    The  inspect 
tion  fixtures  are  of  interest  also,  tv 
of  them  being  shown  in  Figs.  4  and 

The  case  is  put  over  the  two  uf 
rights  and  the  caps  A  and  /?  slipped  ial 
position.  The  swinging  arm  C  testiJ 
the  side  of  the  case  for  squareness,  th»1 
arm  revolving  to  test  the  opening  atj 
various  points.  The  multiplying  indi-| 
cator  at  D  gives  very  close  readings 
this  point.  The  crosshole  for  the  clutckl 
shaft   is  tested   by  the  bar  E  whickf 
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passes   through   the  hole   when   the   case   is   in   place. 
The  four  micrometers,  F,  G,  H  and  /  measure  the  exact 
position  of  the  bar  in  both  directions.     Details  of  this 
gage    are    shown    in    Fig.    5, 
which    is    lettered    to    match 
Fig.    4.     The    plug   gages   in 
front  of  the  fixture  give  some 
idea  of  the  carefulness  of  the 
inspection. 
The  cover  of  the  transmis- 

sion case  carries  the  gear- 
shifting  cross  shafts  and  also 
extends  up  to  support  the  ball 
joint  of  the  lever  itself.  The 
gage  for  testing  this  cover  is 
shown  in  Fig.  6  and  in  detail 
in  Fig.  7.  The  case  is  posi- 

tioned by  the  dowels  shown  in 
Fig.  6,  two  of  which  are 
marked  A.  The  various  shaft- 
hole  openings  are  tested  by 
the  bars  shown  running  in 
both  directions.  Handles  B 
and  C  control  plugs  which  fit 
into  the  upper  openings  as  can 
be  seen  in  Fig.  7.  The  con- 

struction of  the  multiplying 
indicator  shown  at  A  is  given 
in  detail  at  B.  The  alignment 
of  the  two  parts  is  shown  on 
the  one  needle  or  pointer. 

Although  not  a  part  of  the 
transmission  case,  the  secondary  gear  shaft  is  closely 
related  to  it  and  the  care  in  securing  a  perfectly  straight 
shaft  is  interesting.  After  the  shaft  and  its  gear  are 
heat-treated  and  hardened,  they  are  put  in  the  central 
driving  head  of  the  special  machine  shown  in  Fig.  8, 
which  was  built  by  the  Cadillac  Tool  Co.  for  this  work. 
The  shaft  is  centered  from  the  pitch  line  of  the  gear 
and  the  centers  in  both  ends  of  the  shaft  are  ground 
true  with  the  gear  itself,  thus  eliminating  the  errors 
due  to  distortion  in  hardening. 

The  grinding  wheels  resemble  pointed  lead  pencils 
and  can  be  seen  at  A  and  B.  Each  head  carries  a 
diamond  tool  as  can  be  seen  at  C,  so  that  the 
wheels  can  be  kept  in  just  the  right  condition  at  all 
times.  Movement  of  the  hand  knobs  E  and  F  traverses 
the  diamonds  pa.st  the  wheels  and  trues  them.  The 
capstan  wheel  moves  the  head  carrying  the  work,  first 
to  one  wheel  and  then  the  other.  The  results  have  been 

very  satisfactory  in  producing  quiet  running  trans- 
missions. 

Big  Shops  Versus  Little  Shops 
By  H.  C.  Clinton 

Mr.  Forbes'  conclusion,  on  page  99  of  AMERICAN 
Machinist,  that  small  shops  can  compete  with  big  ones 
is  certainly  true  in  many  cases,  especially  such  a  case 
as  he  cites. 

In  at  least  one  large  shop  his  job  would  be  handled 
as  follows:  The  inquiry  is  referred  to  the  estimating 
department,  which  fixes  a  price  based  on  the  time  re- 

quired and  the  value  of  the  material  used,  and  reports 
in  writing  to  the  sales  department.  The  sales  depart- 

ment acknowledges  receipt  of  the  inquiry  and  quotes 
the  price.     When  the  order  is  received,  if  not  accom- 

panied by  a  check,  it  must  be  approved  by  the  credit 
man,  then  sent  to  the  cost  department,  which  will  issue 

a  ticket  to  the  shop  authorizing  the  work  and  e.stablish- 

■ 'Top  of 
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ing  a  time  charge  number  against  which  the  time  of 
every  person  who  works  on  the  job  mu.st  be  charged, 

and  perhaps  stating  the  total  time  allowance  as  estab- 
lished by  the  estimating  department. 

The  foreman  of  the  department  that  is  to  do  the  work 
must  now  send  a  written  order  to  the  crude  stock 
department  for  the  material,  using,  of  course,  the  ticket 
number  which  identifies  the  job.  In  the  crude  .stock 
department  the  stock  required,  in  this  case  tool  steel 
15  in.  in  diameter,  is  cut  off  to  the  length  specified  on 
the  order,  weighed,  tagged  with  the  ticket  number  and 
sent  to  the  department  where  the  work  is  to  be  done. 
The  material  order  with  the  weight  entered  on  it  is  sent 
to  the  cost  department,  where  its  value  will  be  charged 
against  the  job. 

It  is  readily  seen  at  this  point  that  quite  a  lot  of 
time  has  been  consumed,  which  someone  must  pay  for. 
before  the  actual  work  of  making  the  piece  has  com- 

menced. In  the  large  shop  a  certain  amount  of  red 

tape  is  absolutely  necessary  for  the  orderly  and  sys- 
tematic handling  of  the  work;  and  if  the  price  quoted 

for  one  piece,  as  required  in  this  case,  was  large  enough 
to  actually  include  a  profit,  it  would  certainly  appear 

prohibitive.  The  preparatory  work  and  accounting  re- 
quired for  this  one  piece  would  cost  very  nearly  as  much 

as  it  would  for  1,000  or  10,000  pieces,  but  in  these 

quantities  it  becomes  a  small  charge  "per  each." 
In  regard  to  reducing  the  cost  of  doing  this  job  or 

altering  the  procedure,  I  would  suggest  that  it  would  be 
a  waste  of  time  to  cut  off  a  piece  of  tubing  for  support- 

ing the  work,  if  parallels  are  available,  and  I  would  use 

a  combination  center  drill  with  a  A-in.  drill  point  foi' 
the  ten  i^-in.  holes,  as  these  combination  center  drills 

are  so  stiff  that  there  is  no  danger  of  the  points  "run- 
ning off"  and  spoiling  the  accuracy  of  the  work. 
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Recessing  Tools  for  Turret  Lathes  Continued — Slide  Tools,  Automatic  and  Double-Acting  Tools 

—Arrangements  for  Recessing,  Back-Facing  and  Chamfering 

FOR  ceruin  Idnds  of  light  recesaing  work,  slide 
tools  of  various  kinds  are  used  successfully. 
Several  of  them  are  shown  in  Fig.  324.  The 

example  at  A  ia  designed  ao  that  it  can  be  attached  to 
the  turret  of  the  lathe,  and  the  slide  stands  in  a  ver- 

tical poaitioo.  The  Ixtdy  of  the  tool  A  is  cut  out  in 
do\-«tail  form,  and  the  slide  B  is  moved  upon  it  vertically 
by  means  of  a  screw  operated  by  the  handle  C.  The 
alide  ia  provided  with  two  holes  at  D  and  E.  in  which 
bara  can  be  placed  with  cutters  suitable  to  the  nature 
of  the  work.  The  slide  ia  capable  of  adju.stment,  and 
the  two  holes  allow  for  conaiderable  latitude  in  tool 

poaition.  For  under-cutting,  back-chamfering  on  shal- 
low work,  and  cutting  recesses  this  type  of  tool  will 

be  found  very  useful.  An  application  to  a  recess  is 
abown  at  F,  a  abort  bar  G  being  used  with  a  cutter  at  H. 

Another  type  of  alide  tool  operating  in  a  horizontal 
plane  ia  ahown  at  K.  Thia  example  haa  a  stem  L  which 
ita  the  turret  hole.  The  caating  is  dovetailed  to  receive 

the  slide  M,  which  ia  operated  by  means  of  a  ball-crank 
N.  Adjuatable  atopa  are  provided  at  0  and  P,  so  that 
the  depth  of  cut  can  be  regulated  accurately.  The  slide 
haa  two  bolea  at  Q  and  R,  and  in  either  or  both  of  these, 
toola  can  be  placed  for  recessing  or  chamferinir.  A 
nlcrooeter  collar  is  applied  at  S,  so  that  accurate  read- 

ings can  be  obtained.  An  application  of  this  device  is 
ahown  at  T.  a  special  tool  U  being  u.<«ed  for  the  work. 
Thia  type  of  tool  ia  not  capable  of  adjustment,  and  the 
size  la  soon  lost  in  grinding,  but  for  work  coming 
through  in  small  lota  it  will  be  found  aufflciently  good 
for  the  purpose. 

The  matter  of  gibbing  should  he  carefully  attended 
to  in  the  deaign  of  any  form  of  slide  tool,  in  order  that 
adjustment  may  be  provided  in  the  event  of  wear.  A 
tapered  gib  is  one  of  the  beat  forms  for  this  class  of 
tool,  although  it  ia  aomewhat  more  diflkult  to  flt.  The 
•dlostinent.  however,  is  easy  and  it  is  very  little 
troobi*  to  take  up  wear. 

CtrrriNc  a  Deep  Recsh 

Mention  has  been  made  of  the  desirability  of  making 
raoaaslnff  tools  without  spring,  ao  that  their  action  is 
posltHni.    It  is  not  always  possible,  however,  to  do  thia 

For  Um  •ather*'  t«nheom\nt  book.     AH  r1«hUi  rMorvMl. 

and  yet  a  little  ingenuity  will  often  enable  the  designer 
to  do  away  with  springs  and  operate  the  tool  by  positive 
mechanical  movements.  A  difficult  operation  in  recess- 

ing is  shown  in  Fig.  325,  in  which  the  work  A  is  a  long 
cast-iron  sleeve  having  a  recess  cut  in  it  at  B,  a  consid- 

erable distance  from  the  face  of  the  work  C.  An 
accurate  job  was  required,  not  only  as  to  the  depth  and 
width  of  the  recess,  but  also  in  its  position  from  the 
face  of  the  work.  The  design  of  the  tool  is  one  that 
can  be  applied  to  many  other  recessing  operations  in 
more  or  less  modified  form. 

The  bracket  D  is  located  on  the  turret  and  fastened 
to  it  by  means  of  screws.  The  cylindrical  portion  E 
is  bored  out  through  its  entire  length.  It  is  fitted  with 
a  pilot  at  the  forward  end  F,  and  the  pilot  is  guided  in 
a  bushing  in  the  chuck,  as  shown.  The  bar  G  \»  care- 

fully fitted  to  the  hole  in  the  long  cylindrical  sleeve,  ao 
that  it  can  be  moved  freely  in  a  longitudinal  direction. 
It  is  cut  away  at  H  and  slotted  on  a  30-deg.  angle  at 
K.  The  toolblock  L  is  fitted  with  an  angular  tongue 
which  engages  with  the  slot  on  the  bar.  The  recessing 
tool  is  held  in  the  block  by  means  of  a  screw  at  M,  and 
adjustment  is  provided  by  means  of  a  headless  setscrew 
at  N.  The  block  slides  freely  through  a  rectangular  slot, 
cut  in  the  outside  aTeeve. 

A  rack  O  is  fitted  to  the  rear  end  of  the  bar,  ag 
ahown,  and  the  pinion  P  engaging  with  it  is  used 

Tia.  SS4    VARIIBTIKH  or  SMDB  TOOL4* 
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move  the  bar  forward  or  backward,  as  may  be  required. 
The  pinion  is  mounted  on  a  shaft  Q,  at  the  upper  end 
of  which  there  is  a  graduated  handwheel  R.  Accurate 
readings  can  be  obtained  by  noting  the  position  of  the 
indicator  point  S  in  relation  to  the  graduations  on  the 
wheel.  The  movement  of  the  block  carrying  the  cutter 

is  positive  in  its  action,  and  is  controlled  by  the  longi- 
tudinal motion  of  the  bar.  This  is  a  very  excellent  type 

of  recessing  tool,  and  it  can  be  depended  upon  to  produce 
results  without  chatter,  and  at  the  same  time  rapidly. 
The  exceptional  method  of  support  both  for  the  tool 
and  the  bar  itself  gives  a  rigid  construction  and  permits 
rapid  operation.  Care  should  be  taken  to  provide  air 
holes  or  vents  at  any  points  where  there  is  likely  to  be 
&  compression  of  air. 

It  is  easily  possible  with  a  design  of  this  kind  to 
lut  several  recesses  at  the  same  time  and  keep  their 
relations  to  each  other  accurately.  If  a  number  of 
recesses  were  to  be  cut,  it  would  require  only  the  addi- 

tion of  a  suitable  number  of  blocks  or  a  single  block 
with  several  cutters  in  it.  It  would  also  be  possible  to 
:ut  several  recesses  in  different  positions  with  a  single 

Turret  ̂ .,^ 

N  and  0.  The  sectional  view  through  the  pin  shows 
the  construction  quite  clearly.  The  adjustment  from 
the  face  of  the  work  to  the  cutter  is  obtained  by  the 

FIG.   325.  TOOL  FOR  CUTTING  A  DEEP  RECESS 

cutter  by  providing  suitable  stops   to  obtain  the  cor- 
rect spacing. 

Automatic  Recessing 

Another  type  of  tool  which  is  automatic  in  its  action 
and  which  is  adapted  for  a  small  variety  of  work  is 
shown  in  Fig.  326.  In  this  example  the  work  A  has  a 
recess  cut  in  it  at  £  a  considerable  distance  from  the 
face  of  the  work.  The  dimension  from  the  face  to  the 
recess  is  important.  The  casting  C  is  bolted  to  the 
face  of  the  turret  and  carries  a  bar  D,  which  is  piloted 
at  the  other  end  in  a  bushing  in  the  chuck.  The  collar 
E  fits  the  outside  of  the  bar  freely,  so  that  the  latter 
will  slide  through  it  easily.  The  tool  is  contained  in  a 
rectangular  block  F,  which  fits  a  corresponding  slot  in 
the  collar  E.  Provision  is  made  to  compensate  for  wear- 

ing of  the  block  by  the  use  of  two  hardened  shoes  at  G 
and  H,  which  shoes  can  readily  be  removed  and  set  up 
by  means  of  paper. 

The  bar  D  has  a  straight  pin  in  it  at  K,  which  acts 
against  an  angular  slot  L  in  the  toolblock,  thus  con- 

trolling the  movement  of  the  tool.  Adjustment  for  the 
radial  position  of  the  tool  is  made  by  the  setscrew  M, 
and  the  tool  is  held  in  place  by  two  headless  screws  at 

Section  Throoqh 

Pin        ̂  
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position  of  the  thrust  bearing  P,  which  is  held  in  place 
by  a  threaded  collar  Q  on  the  outside  of  the  adjusting 
nut  R.  The  various  depths  can  be  obtained  by  adjust- 

ments of  the  members  R  and  S,  the  latter  being  used 
as  a  locknut.  A  stiff  coil  spring  T  forces  the  collar  E 

forward  until  the  front  end  of  the  sliding  block  strikes  ' 
the  edge  of  the  slot  at  U,  and  when  in  this  position  the 
tool  is  placed  in  the  work  or  removed  from  it. 

It  will  be  seen  that  as  the  turret  moves  forward  with 
the  tool  in  position,  the  pressure  against  the  thrust 
bearing  P  holds  the  entire  mechanism  in  a  fixed  posi- 

tion with  relation  to  the  work,  while  the  turret  carrying 
the  bar  D  continues  to  travel  forward.  As  it  does  so, 
the  block  F  is  moved  outward  by  the  action  of  the  pin 
K  in  the  slot  L.  The  depth  of  the  recess  can  be  con- 

trolled by  an  adjustment  of  the  turret  stops  or  by  some 
other  convenient  means.  Unless  the  depth  is  particu- 

larly important,  the  turret  stop  will  be  found  suflSciently 
accurate. 

Recessing  tools  and  those  used  for  back-facing  may 
be  somewhat  similar  in  their  general  construction.  It 
is  occasionally  necessary  to  operate  a  mechanism  of  this 
kind  automatically,  an  example  being  shown  in  Fig.  327. 
The  work  A  is  held  in  a  special  fixture  mounted  on  the 
nose  of  the  spindle.  The  operation  to  be  done  is  the 
back-facing  of  the  surface  B,  and  is  similar  to  a  re- 

cessing job.  A  cast-iron  bracket  C  is  fastened  to  the 
turret  of  the  machine,  and  at  its  forward  end  a  pilot 
D  is  fitted.  This  pilot  enters  the  bushing  E  in  the 
spindle  of  the  machine  and  supports  the  entire  mech- 

anism rigidly. 

On  the  body  of  the  tool  a  dovetail  slide  F  is  so 
mounted  that  it  is  free  to  slide  in  a  longitudinal  direc- 

tion. On  the  upper  part  of  this  slide,  the  member  G 
is  mounted  and  dovetailed  to  fit  another  slide.  The 
slide  G  has  a  transverse  movement,  and  it  carries  a  bar 
H,  which  contains  the  facing  tool  K.  The  bar  L  is 
fastened  to  the  turret  bracket,  and  is  beveled  at  the 
forward  end  where  it  comes  in  contact  with  the  upper 
slide,  as  shown  at  M.  It  is  backed  up  to  take  the  thrust 
by  the  steel  block  N.  The  entire  mechanism  works 
against  the  thrust  of  the  heavy  coil  spring  0. 

In  operation  the  turret  moves  forward  until  the  stop 
collar  P  strikes  against  the  end  of  the  bushing  in  the 
spindle.  Continuation  of  the  turret  movement  causes 
the  bar  L  to  move  forward,  thus  forcing  the  slide  G 
in  a  transverse  direction  and  causing  the  tool  K  to  face 
the  back  of  the  work.  The  longitudinal  slide  naturally 
remains  stationary  with  respect  to  the  work  and  the 
turret  bracket  really  travels  under  it.  The  coil  spring  0 
holds  the  sliding  members  F  firmly  against  the  bushing 
and  prevents  any  longitudinal  movement  of  it. 
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At  tlw  rvturn  OMVMMBt  of  the  tool  would  be  de> 
paadnt  upon  tlM  prwmm  of  tho  iprin^  O,  considerablo 
troobW  might  be  eauaed  if  this  spring  failed  to  act  when 

KIO     117     \tTf>MATI<'  BACK-PACIN'O  TOOL 

raoMyring  the  device  after  the  operation.  Therefore,  as 
a  precautionary  measure,  the  bar  L  is  slotted  at  Q,  so 
that  tbt  backward  movement  of  the  turret  acts  upon  the 
pia  R,  which  is  contained  io  a  lug  on  the  slide  G.  If 
aajrthiag  wn«  to  happen  to  the  spring,  the  slot  and 
pia  would  a«rv«  to  pull  the  slide  back,  so  that  no  trouble 
would  be  caused. 

In  designing  tools  of  this  kind,  great  care  must  be 

exercised  to  make  sure  that  all  parts  are  rigidly  sup- 
ported, and  precautions  must  be  taken  to  guard  against 

troable  which  might  be  caused  by  the  sticking  of  mov- 
ing parta.  The  stop  collar  P  can  be  provided  with  u  ball 

thrust  bearing,  if  this  is  considered  desirable.  The 
dovetail  sliding  members  must  be  furnished  with  suit- 
^le  gibe  to  take  up  wear. 

DoimLx- Acting  Tool 

The  widths  and  diameters  of  recesses  are  not  usually 
held  within  very  close  limits  of  accuracy,  but  occasional 
cases  are  found  where  very  close  tolerances  are  called 
for.  Such  an  example  is  shown  in  Fig.  328,  in  which 
the  work  A  is  a  cylinder  having  a  recess  cut  at  B 
in  accurate  relation  to  the  end  of  the  casting  C.  Both 
the  depth  and  width  of  the  recess  are  important,  and  it 
is  therefore  naeessary  to  design  a  tool  in  such  a  way 
that  these  sicea  will  be  machined  accurately. 

The  tool  was  designed  for  use  on  a  drilling  machine, 
but  the  principles  illustrated  can  readily  be  adapted  to 
tools  for  use  on  other  machines  such  as  an  engine  lathe, 
turret  lathe  or  boring  mill.  As  originally  designed,  the 

bar  D  was  arranged  to  fit  a  quick-change  chuck.  In 
using  the  recessing  tool,  this  chuck  was  placed  in  posi- 

tion in  the  easting  on  a  drill  press,  the  spindle  was 
brought  down  upon  it  and  a  rapid  connection  made.  A 
sliding  type  of  fixture  was  employed,  in  order  to  avoid 
v«r7  loBg  movements  of  the  drilling  machine  spindle. 
TIm  alMva  f  is  a  sliding  fit  on  the  bar  D,  and  both  bar 
■ad  slate  are  skitted  to  receive  the  two  blocks  F  and 

G,  which  are  controlled  and  moved  readily,  but  in  oppo- 
■It*  difvetions.  by  means  of  a  pin  in  the  bar  and  angular 
slots  ta  the  blocks,  as  shown  at  H.  There  are  two  cut- 

ters at  K  and  L,  so  arranged  that  each  of  them  cuts  one 

side  of  the  recess,  a  method  employed  in  order  to  pre- 
serve the  width.  These  cutters  are  notched  at  M.  so 

that  they  engage  with  the  sliding  blocks  mentioned,  thus 
controllinn  the  movement  of  the  tools 
The  lower  part  of  the  sleeve  S  is 
threaded  and  fitted  with  a  pilot  (). 
which  enters  the  bushing  P  in  the 
fixture.  The  end  of  this  pilot  bar  is 
provided  with  four  beariuK  shoes  Q, 
ground  cylindrically  so  that  they  fit 
the  inside  of  the  bushing.  The  space 
between  them  allows  clearance  for 

anj'  chips  which  may  work  down  and 
get  into  the  bushing.  In  the  normal 
position,  a  heavy  coil  sprinK  /; 
presses  against  the  end  of  the  bar  I) 
and  forces  it  upward,  so  that  it  draws 
the  cutters  inward  and  away  from 
the  work. 

The  position  of  the  recess  is  de- 
termined by  an  adju.stment  of  the 

stop  collar  S,  which  rests  on  the  fin- 
ished face  of  the  casting  C.  Adjust- 
ment is  made  by  the  locknuts  at  T 

and  V.  A  ball  thrust  bearing  is  in- 
terpcsed  at  V,  as  indicated.  When 

in  use  there  is  n  slight  amount  of  clearance  between  the 
bottom  of  the  bushing  5  and  the  top  of  the  locknuts  T 
and  V,  and  the  bushing  does  not  revolve  during  the 
operation.    The  depth  of  the  recess  is  controlled  by  an 

change  c^uc* 

Wtant^ 

Via.  tit.  nounLB-ACTiNO  rbcbsbi.n'o  tool 

adjustment  of  the  stop  collar  and  locknut  at  W.  This 
arrangement  gives  a  freely  moving  tool  and  no  thrust 
on  the  end  of  the  casting,  as  this  thrust  is  taken  up  by 
the  bearing  at  V.  A  hardened  and  ground  seat  X  fits 
in  the  slot  and  takes  the  pressure  of  the  cutters,  to  nvoii 
wear  on  the  xleeve  itself.  Note  that  the  sleeve  is  drives 

by  two  keys  Y,  in  order  to  obviate  any  torsional  stressi* 
on  the  cutter  blocks. 
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Standardization  of  Herringbone  Gears 
These  Recommendations  Are  the  Result  of  Careful  Investigation  by  a  Committee 

of  the  American  Gear  Manufacturers'  Association 

Ti 
HE    recommendations    herewith    submitted    for 
adoption  are  the  result  of  the  majority  opinion 
of  the  members  of  the  American  Gear  Manufac- 

turers'  Association,    as    expressed    by    them    in    their 
I  answers  to  questionnaires  sent  out.     The  first  question- 

naire was  thoroughly  discussed  at  the  Detroit  meeting 
and  modifications  suggested. 
The  suggestions  were  considered  by  the  committee, 

which  resulted  in  a  second  questionnaire  being  sent  out 
in  June,  1920.  This  questionnaire  was  discussed  at  the 
general  and  committee  meetings  at  Lake  Mohonk,  and 

further  modified  and  added  to.  The  various  question- 
naires and  discussions  have  resulted  in  the  herringbone 

gear  recommendations  herewith  submitted  for  adoption 
as  recommended  practice. 

All  calculations  of  pitch,  spiral  angle,  addendum  and 
dedendum  are  based  on  diametral  pitch  in  plane  of 
rotation. 

(1)  The  use  of  diametral  pitches  only. 
(2)  Spiral  angle  (of  teeth  with  axis)  23  deg. 
(3)  Pressure  angle  (in  plane  of  rotation  of  gear) 20  deg. 

T.VBT.E   I.      STUKXGTH   <>]■•   HERRINGBONE   GEARS 

Number  of   Tee+h    in    Pinion 

1000 
zooo 3000  4000 

V=  Speed    in    Fee+  per    Mirt. 

500O 

60OO 

W'f  PFrff-(Safe  fbr yvear,  wel/oiledj 

(for  cjrease  /ubricafi'o/r) 
W''lacrd in pouni^s  TmuH-jp'Y  &/  0-8  iv 0.52) 

S  •  Working  stress  (no  speedj 
P  '  Circular  pifch 
Y  '  Factor  (from  curve)  ̂  
F  -  Force  in  inches 

K  =  Speed  factor  (from  curve) 

VALUES    OF    S 

7000 

UH-ima-hi Tensile 
Chrome  rjicke/  steel 

Heat  treateid 30,000 120,000 

Forcfe  steel  -O.SOC. 25.000 100.000 
Forc/e  steel -0.30  C. 20.000 

d0.000 

Cast  steel ISfiOO 
60.000 

Cast  iron 

dMO 

24.000 

Bronze  86-10-2 
3.000 24,000 

EQUIVALENT  VALUES OF  DIAMETRAL  PITCHES 

D.R 
ih ik 

Ih 

2 

2h 

J 

3h 

■4- 
S 6 8 

C.R 2.51 2.09 
1.79 

1.57 
1.25 

1.04 0.897 
0.785 

0.628 

0.523 0.392 
Min. 
Face 

15'
 ,2k' 

/;" 

5>/ 

7^"
 

_/     _ 

6k'
 

sh- 

5'
 

^" 

3li'
 

2y/ 

For  continuous  contact  of  teeth 
Min.  Face  =  6  times  C.R 

Fee. 

Mcrferiah 
Chrome  nickel 
Heat  treated \  Steel pir 'nion,  rolled  steel  ̂ ear  rim 

WxV      38.4^0x1860 

W ' ISfiCO X  1.25 X 28 xailSx 0.62 ^38,400 lb.  M-^'JIddd'      33.000 — '^^'^^-'^ 
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(4)  Pit^  diameter  = 

(5)  Outside  diameter  s 

N 

N  plus  1.6 

0  8 
(€)  Short  tooth,  with  addendum  ^ 

(T)   Dedendum  p 

(8)  Total  depth  p^ 
16 

(9)  Minimum  width  of  aetive  face  equal  to  p 

Active  face  equals  sum  of  right  and  left  helical  teeth. 
Total  fac«  equals  active  face  plus  width  of  groove. 
(10)  Formulas  for  strenglh  of  teeth  calculated  for 

wear  aa  well  aa  strength  of  materials,  as  per  Table  I. 
(11)  Width  and  depth  of  groove  in  center  of  blank 

for  gears  cut  with  single  thread  hobs  at  proper  angle 
with  axis  of  gear— Table  II. 

TABLB  II.     HOB  SET  AT  AN  ANCLE  TO  AX1.S.  HEUX  ANGLE  MINUS 
a:«ole  of  hob 

Na  of 
Ttewdt 
U  Hob 

I 
I 
I 
I 
I 
I 
I 
I 
I 

(12)  Width  and  depth  of  groove  in  center  of  blanl 
for  gears  cut  by  planing  or  shaping  method  equal : 

Width  n  in.— Depth    p^  plus  0.01  in. 
(13)  Wtdth  and  depth  of  groove  in  center  of  blanl. 

for  gears  cut  with  hobs  at  right-angles  to  the  axis  o) 
gear— Table  HI. 

TABLE   III.      DIMENS10.N8   OF   QROOYBS 

B^.k   A   >r-Z, 

nuoMtmi Piieh 

I 
7 
» 
i 
4 

I   I 

.So.  of 
Ttuvadi 

in    Hob 

4 
4 
4 
4 
4 
) 
i 
i 
i 
i 
) 
} 

( 14)  Enlargement  in  out.side  dinmeter  of  pinions  witl 
17  teeth  or  less  and  corresponding  decrease  in  outaid- 
diameter  of  gears  to  produce  a  full  involute  tooth,  a 

per  Table  IV. 

TABLE  IV. ENLARGEMENT  FtlR  PINIO.NS  WITH  17  TEETH  AND 
UUiuririral  Plteh 

N*«f 

M II IJ 

l> 

s 17 

IS 

•  IISI 
•  ISM 
S  ••47 
•  •> 
•  nts 
•  MM 
•  •47* •  tM 
•  U4) 
•  •!» 
•  (SI  I 

• 
•  I47t 
•  1)1 •  MS4 
•  ISM 
0  M«2 
0  •74* 
•  •» 
•  HU •  •>•• 
•  •1*1 
•  ••I* 

* 
1*7* 
I7S2 

IS«* 
im 
IIM IM2 

•••* •*I2 
•41* •222 
002* 

} 

2M4 
2I2B 1(44 t**2 

1421 

1144 •  •4SS 
0  072* 

0  04*2 0  02S« 
0  0024 

aa Calcnlate    the    outside    diamet«r 
seal,  then  add  the  amount  of  enlarge 

MBt  to  the  pinion    "-'      ""^   

4 

24$4 2**2 

2>*< 207* 

1744 
1492 
12 

0*0* 

0*14 0)22 

002S 

•.m2 

)04* 
2712 
2)7S 
2044 171 

1)76 
0142 

070S 
0)74 

004 

) 
0. )9)« 
0  ))4a 
0  )I)S 

0  27*4 
0  2)71 

0  I9U 
0  l)9S 0  1204 
0  0814 

0  0424 
0  00)4 

472* 
42)S 

)79 ))22 

21)4 
2)4* 1914 

014) 
0982 
0)14 
004* 

2 )90* i)22 

47)* 41)2 
))*8 

2982 
2)98 

1812 

1228 
0*42 
00)8 

67*2 

6094 

)424 

47)* 4088 >42 

27)2 2082 

1414 

074* 
0078 

7882 7102 

6)22 

))42 47*2 
)982 

)202 

2424 
1*44 

08*4 

008« 

0  «4S 
8)14 7)78 6642 )70t 4772 )8)* 

29 

1464 

1028 0092 

I 

1. 181 

I  0*4 0  9471 
8)02 

71)2 }9*2 

4792 
)*2) 

J4S) 
128) Oil) 

and   subtract   the 

same  amount  from  the  grear.     Use  only 
when  the  pinion  has  17  teeth  and  less. 

Whenever  two  enlarged  pinions  have 

to  (fear  tojrether,  the  center  distanc 
must  be  increased  by  one-half  the  iiui 
of  the  enlargement  of  the  two  piniont 

Cut  the  Force  or  Reduce  Working  Hours? 
By  A.  W.  Forbes 

On  page  849,  Vol.  54.  of  Ameucan  Machinist,  under 
the  above  title,  S.  N.  Bacon  states  that  it  is  evident 

that  I  am  "not  familiar  with  the  situation  in  various 
cities  and  in  a  variety  of  manufacturing  plants."  Very 
tnw:  My  experience  for  the  last  eight  years  has  been 
confined  to  Worcester.  Mass.,  but  I  do  not  think  the 
situation  is  very  different  here  than  it  is  in  most  cities 
at  the  present  time. 

When  Mr.  Bacon  speaks  of  "No  help  wanted"  signs 
hanging  out,  he  certainly  is  not  speaking  of  Worce.tter. 
I  do  not  know  what  kind  of  a  reception  the  applica/it 
gets  inside  the  oflWe,  but  in  a  recent  trip  through  the 
nanufacturing  section  I  recently  encountered  fifty-seven 
■igos  of  industrial  companies,  and  in  this  list  there  was 

bat  one  with  a  "No  help  wanted"  notice  that  could  be 
seen  without  entering  the  office. 

Last  Thanksgiving  week,  we  had  an  unusually  large 
number  of  applicants  for  work ;  about  ten  boys  applied, 
but  DO  one  who  appeared  to  be  over  twenty-one  years  of 
age.     We  have  U>en  averaging  about  two  a  week,  and 

of  this  number  I  think  there  are  very  few  who  have  no 
previously  worked  here  or  known  someone  who  has.  Th 
large  proportion  of  boy  applicants  was  probably  due  t 
the  fact  that  we  employ  a  larger  proportion  of  boys  tha 
most  shops,  it  being  my  experience  that  those  engage 
before  their  eighteenth  year  stay  longer  and  becom 
more  skilled  at  the  work  than  those  engaged  latei 
I  feel  quite  convinced  that  very  few  come  looking  fo 
work  without  first  finding  out  something  about  th 
place,  and  the  prospects  for  finding  work.  Then  a 
many  others  get  the  same  clues,  all  the  applicants  crow 
to  the  same  shops. 

It  would  seem  as  though  the  situation  could  be  helpe 
somewhat  by  an  employment  office  that  would  mak 
thorough  examinations  and  give  full  data  to  the  pro> 
pective  employer.  The  information  given  by  the  publi 
employment  offices  amounts  to  but  little.  Such  inform? 
tion  should  include  mental  and  physical  tests,  a  con 

plete  record  of  the  individual's  experience,  and  hi 
interests  and  desires  in  regard  to  both  work  and  recrei 
tion.  The  latter  often  gives  more  information  abot 

a  man's  ability  to  work  than  any  records  of  the  wor 
that  he  has  done. 
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The  Machinery  Markets  of  Venezuela 
Location  of  Venezuela — Controlling  Agricultural  Products — Predominance  of  Sugar 

Industries — Influence  of  Cocoa  and  Tobacco — Extent  of  Manufacture 
By  harry  chapin  plummer 

MISTAKEN  ideas  unfortunately  prevail  in  our 
leading  centers  concerning  not  only  the  geograph- 

ical position,  but  the  social  and  economic 
background  of  the  republic  of  Venezuela,  nearest  of  all 
South  American  republics  to  the  mainland  of  the  United 
States  and  Canada.  Distant  1,940  miles  from  New 
York,  the  capital  city,  Caracas,  and  her  seaboard  gate- 

way, La  Guaira,  lie  about  on  the  parallel  of  longitude 
of  St.  John,  New  Brunswick,  and  on  the  parallel  of  lati- 

tude of  the  southern  boundary  of  Costa  Rica. 

"Industrial  Venezuela"  lies  within  a  broad  belt  of 
not  more  than  seventy-five  miles  depth  from  the  coast- 

line and  extending  for  from  three  hundred  to  three 
hundred  and  fifty  miles  from  east  to  west.  In  this  belt 
are  Caracas,  La  Guaira,  Maracay,  Valencia,  Puerto  Ca- 
bello,  San  Felipe,  Barquisimeto,  all  connected  by  motor- 
road  and  by  the  one  thousand  miles  of  railway  which 

is  Venezuela's  total  to  date.  The  motor-road  sy.stem 
which  extends  far  beyond  this  area  to  such  distant 
cities  as  San  Fernando  de  Apure,  on  the  headwaters  of 
the  Orinoco  and  to  Ciudad  Bolivar,  the  principal  river 
port  of  the  Orinoco  system,  and  which  even  approaches 

"Los  Andes,"  like  the  smaller  railway  mileage,  has  its 
immediate  connections  by  foreign  and  coastwise  navi- 

gation lines,  maintaining  regular  schedules  with  the 
chief  markets  abroad  and  with  the  coast  and  interior 
river  ports  of  the  republic. 

The  agricultural  production  sustains  the  principal 
manufacturing  activities,  to  wit,  sugar,  cacao  (choc- 

olate), cattle,  timber,  tobacco  and  cotton.  Coffee,  one 
of  the  basic  items  of  productive  wealth,  is  not  subject 
to  any  specific  manufacturing  processes  within  the 
country,  while  Balata  (rubber)  and  cocoanuts,  two 
large  agricultural  factors  of  the  lowlands,  likewise  are 
shipped  abroad  for  industrial  processing. 

The  Importance  of  Sugar  Cane 

First  among  the  industries  which  contribute  directly 
to  factory  operation  is  sugar  cane,  of  which  3,000 
metric  tons  is  the  daily  average  consumption  upon  an 
aggregate  manufacturing  area  of  30,000  acres.  The 
factories  represent  a  total  invested  capital  of  $12,- 
500,000.  The  best  and  most  modern  centrifugals  from 
the  United  States,  England  and  Germany  are  employed 
for  the  making  of  refined  sugar  papelon  (a  brown  sugar 
usually  put  up  in  conical  form  and  closely  resembling 
maple-sugar  in  color  and  consistency),  rum,  alcohol  and 
aguardiente,  the  latter  the  high-proof,  fiery,  daily  bev- 

erage of  the  peones.  The  industry  is,  perhaps,  the 
most  highly  organized  and  systematized  of  any  in  the 
republic.  Steam  is  generated  by  waste  portions  of  the 
cane  stalk  and  the  residue  of  the  crushed  cane.  The 

largest  and  most  modern  plants,  and  of  greatest  produc- 
tion, are  at  or  in  the  vicinity  of  Caracas,  Maracay,  San 

Mateo  (near  La  Victoria),  Tacarigua  and  Valencia  and 
in  the  Maracaibo  region. 
Probably  affording  one  of  the  best  opportunities  of 

any  industry  for  the  introduction  of  new  and  modeni 
machinery  is  that  of  cocoa  and  chocolate  production. 
Unlike  the  sugar  factories,  this  does  not  fall  back  upon 
a  large  and  well-distributed  home  demand  and  so  has 

not  developed  its  mechanical  facilities  to  anything  like 
the  degree  that  have  the  sugar  producers.  By  far  the 
major  portion  of  the  cacao  grown  in  the  country  is 
shipped  to  England  and  Europe  and  to  the  United 
States,  where  it  is  refined  and  made  up  into  sweets  and 
drinking  chocolate.  An  excellent  brand  of  eating  choc- 

olate has  been  evolved  by  the  manufacturers  at  Caracas, 
but  thus  far  they  have  not  perfected  a  mechanical 
means  for  so  preparing  the  product  that  it  will  not 
discolor  and  become  excessively  dry  under  the  average 
tropical  temperature.  The  machinery  used  in  this 
industry  is  relatively  old  and  obsolete,  and  new  and  up- 
to-date  chocolate-refining  and  making  apparatus,  such 
as  may  insure  the  preservation  of  quality  and  appear- 

ance should  find  a  market  in  Venezuela. 

Live  stock  raising  provides  the  fundamental  elements 
for  three  separate  manufactories.  The  milk  production 
of  the  cattle  furnishes  the  chief  item  of  supply  for  the 
Lactuario  de  Maracay,  a  model  dairy  factory  at  the  cap- 

ital of  the  State  of  Aragua,  which  has  become  a  national 
monopoly.  There  condensed  milk  and  cream,  butter 
and  cheese  are  produced  by  twentieth  century  American 
and  European  processes  and  by  the  use  of  the  newest 
and  most  approved  machinery  from  this  country,  Ger- 

many and  Holland.  The  killing  center  for  cattle  is  at 
Puerto  Cabello,  where  an  English  corporation  maintains 
a  large  slaughter-house  and  freezing  plant,  in  charge 
of  experts  from  the  packing  centers  of  the  United 
States.  Besides  there  are  abattoirs  at  Caracas,  Cuidad 
Bolivar,  Maracaibo  and  other  interior  cities. 

In  the  Puerto  Cabello  plant  machinery  is  not  so 
much  a  factor  in  the  actual  killing  and  packing  opera- 

tions as  it  is  in  the  incidental  departments,  such  as 
the  engine  room,  refrigerating  section  and  rending  and 
bone  utilization  plants.  Power,  generated  hitherto  from 
steam,  has  lately  been  derived  from  petroleum,  which, 
of  course,  is  one  of  the  most  common  of  Venezuelan 
resources  today.  It  is  obtained  in  the  oil  fields  of  the 
Maracaibo  region  and  sent  for  refining  to  neighboring 
Curacao  and  thence  re-imported  into  the  country. 

Leather  Goods  and  Textiles 

Thei'e  are  several  old-established  and  well-equipped 
leather  tanneries  at  Caracas,  La  Guaira,  Valencia  and 
other  points  central  to  the  grazing  areas  and  killing 
points,  and  an  excellent  quality  and  admirably  finished 
stock  is  produced  from  cow,  sheep  and  goat  hides.  All 
have  an  abundant  outlet  in  the  boot  and  shoe  industry, 
which  is,  perhaps  the  most  extensive,  and  certainly  is 

the  best  organized,  of  the  country's  manufacturing  in- 
terests after  sugar  production. 

In  the  larger  Venezuela  shoe  factories,  where  ready- 
to-wear  shoes  form  the  unit  of  production,  the  nucleus 
of  a  mechanical  equipment  is  to  be  found,  but  a  virgin 
field  is  offered  for  the  machines  and  time-saving  and 

speeding-up  processes  which  have  made  the  New 
England  industry  of  today.  The  saddle  production, 
similarly,  is  making  notable  strides,  because  of  the 
superior  finish  and  strikingly  handsome  appearance  of 
the  Venezuelan  improvement  upon  the  Mexican  model. 
This  is  true,  likewise,  of  belts,  suit-cases  and  traveling 
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b«c«,  pane*  mmi  other  l«ith«r  food.o  manufuctured  in 
the  republic. 

Enflish  machtner)'  of  a  t>'pe  and  pattern  in  use  Af- 
tern  yean  ago  in  the  Manchester  and  BirminRham  mills 
i»  nuuniy  employed  now  in  the  five  or  six  cotton  textile 
niU»  at  Canicaa.  Valencia  and  at  a  city  in  the  eastern 
section  of  the  republic.  Alnoost  all  of  the  machinery 

imported  from  England  is  about  re«d.v  to  be  .si- rapped. 
TIm  cotton  industry  of  the  countr>-,  having  its  basis  in 
a  flald  production  of  4S.000  quintals  of  seeded  raw 
cotton  grading  as  Cotton  No.  2,  is  in  its  infancy;  yet 

already  12.000.000  have  been  in\'ested  in  manufacturing. 
As  new  industrial  jikctivities  and  higher  wages,  coupled 
with  Improved  living  conditions  and  a  hint  of  the 
reHiwltnta  of  civilisation,  have  brought  about  a  com- 

plete metamorphosis  of  the  native  mestizo  and  Indian 
and  necro  working  elements  of  the  population,  the 
demand  for  cotton  goods^-sufficient  for  wear  at  all 
timea  and  in  any  but  the  higher  mountain  regions — 
not  only  will  increase,  but  will  expand  in  scope  and 
variety.  The  larger  mills  of  Caracas  and  Valencia 

employ  se\'eral  hundred  hands  and  the  element  of  time 
and  labor  saving  already  is  giving  rise  to  the  need  for 
the  most  improved  features  of  motive  and  mechanical 
installation.  The  boll  cotton  is  produced,  in  each  in- 

stance, almost  within  sight  of  the  spindles  and  what 
with  a  rising  tariff  against  importation  of  the  finer, 
fancier  cottons,  the  only  grades  now  finding  a  profitable 
entry  into  the  country,  the  native  industry  is  entering 
upon  an  area  of  great  productivity  and  prosperity.  The 

Engliah  machiner>-  models  may  be  supplanted,  however, 
only  by  a  moat  careful  study  of  th(>  field  and  the  adop> 
tion  of  a  service  plan  wherein  the  actual  sale  of  the 
machinery  will  lie  but  incidental  to  an  all-round  better- 

ment of  processing.  But  with  the  introduction  of  a 

comprehensive  sur\'ey  of  the  needs  of  the  industr>'  from 
field  to  market  and  the  demonstration  of  actual  econ- 

omies to  be  realized,  the  opportunity  for  machinery 
contracts  in  the  cotton  mills  is  among  the  best  the 
republic  has  to  offer. 

AMOUCAN   ClGAKETTt:    MACHINtXY    USKD 

Tobacco  of  generally  splendid  quality  is  grown  upon 
a  largo  scale.  The  cigar  and  cigarette-making  industry 
is  a  soundly  established  and  well-organized  entity  and 
has  its  chief  impulse  in  the  fierce  competition  that  has 
developed  between  the  many  nuinufacturers.  Modern 

machineo'  i*  installed  in  the  larger  plants,  which  are 
in  the  cities,  of  course,  and  cigarettes,  in  particular, 
have  the  benefit  of  the  commonly  known  devices  for 
quick  sorting,  rolling,  sealing  and  packeting.  Almost 
all  of  these  are  of  American  origin.  The  cigarette 
paper,  of  poor  quality,  is  made  in  Barcelona,  Spain,  and 
is  controlled  as  a  monopoly.  Only  the  fancier  brands 
of  foreign  cigarettes  are  on  sale  in  the  country,  the 
native  product  having  vastly  the  greater  proportion  of 
consumption.  One  of  the  chief  American  tobacco 
interests  recently  acquired  control  of  the  principal 
cigarette  factori*-*  in  Caracas. 

Several  large  breweries,  a  national  etment  factory, 
furniture  and  wood-working  plants,  marble  quarries  and 
cutting  establishments  and  divers  industries  for  the 
manufacture  of  soap  and  candles,  jrlass,  ice,  matches 
and  cotton-seed  oil  are  maintained  within  the  area  of 

"Industrial  Venezuela,"  and  all  of  these  are  natural 
markets  for  up-to-date  machinery. 

Labor  in  Venezuela  occupies  a  wholly  different  status 
from  that  in  this  country.  Instinctively  and  funda- 

mentally the  Venezuelan  workman  inclines  towards 
mechanics,  and,  as  a  rule,  he  is  skillful — in  many  in- 

stances uncannily  so.  He  invariably  proves  himself 
to  be  capable,  after  a  brief  instruction,  of  handling  and 
repairing  all  sorts  of  machinery  and  tools.  The  wajre 
levels  are  about  sixty-five  per  cent  of  those  prevailinK 
in  this  country,  except  for  the  completely  unskilled  and 
then  they  are  very  much  lower,  depending,  of  course, 
upon  the  locality.  At  interior  points  from  60  to  90 
cents  per  day  is  considered  a  good  wage.  The  supply  of 
both  skilled  and  unskilled  labor,  however,  is  limited  and 
as  the  Venezuelan  industries  increase  in  extent  and 
operation  and  draw  more  and  more  upon  the  relatively 
small  proportion  of  workmen  to  the  population,  the 
question  of  labor-saving  and  speeding-up  devices  and 
machinery,  which  hitherto  has  not  been  a  factor  because 
of  cheapness  and  abundance  of  help  for  industry  oper- 

ating upon  a  restricted  scale,  must  come  to  the  fore 
as  a  subject  for  careful  consideration  for  the  Venezuelan 
industrial  employer. 

Does  Big  Business  Tend  to  Retard  Progress? 
By  Harry  Senior 

Anent  the  editorial  on  page  187  of  AMERICAN 
Machinist  in  respect  to  the  semi-humorous  charge 
brought  by  Charles  Kettering  against  the  automobile 
manufacturers,  it  seems  to  me  that  your  solicitude  lest 
the  same  charge  might  be  brought  against  machinery 
manufacturers  is  without  foundation,  for  Mr.  Ketter- 

ing's charge  is  in  itself  contradictory. 
If  the  manufacturers  of  automobiles  did  not  make 

better  machines  from  year  to  year  why  do  we  continue 
to  trade  in  our  cars?  There  is  a  reason  for  all  thinKs, 
and  those  of  us  at  least  who  are  mechanics,  arc  not 

altogether  the  victims  of  the  salesmen's  wiles.  We  turn 
in  our  old  cars  for  the  purpose  of  getting  better  ones 
and  not  often  do  we  get  stung. 

There  may  be  a  slight  modicum  of  truth  In  your  lasti 
paragraph,  quoting  Mr.  Kettering,  that  big  business 
militates  against  changes,  but  in  times  like  these  lh( 
condition  does  not  hold.  I  am  fairly  well  acquainted 
with  the  machine  and  tod  industry  throughout  New 
England,  and  never  have  I  .seen  a  time  when  so  man.\ 
changes  were  being  made  and  so  thorough  and  deter 
mined  efforts  toward  improvement  put  forth  as  a> 

present. The  resumption  of  business  will  soon  dispel  any  bub* 
picion  we  may  have  entertained  that  the  limit  of  im* 
provement  has  been  reached. 
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I ^■TT^HE  two  special  machines  herewith  illustrated  and 
^H  I  described,  though  unique  in  design,  cannot  be  con- 
^H  M.  sidered  special  purpose  machines  for  the  reason 
^»  that  they  were  built  to  accomplish  results  regularly  ob- 

tained on  standai-d  planing,  boring  and  milling  ma- 
chines. Nor  did  their  designer  seek  to  upset  present- 

day  machine-shop  practice  by  building  such  machines 
for  the  market;  rather  was  he  concerned  in  making  for 
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Two  Special  Machines  for  Ordinary  Work 
Comparatively  Small  Machine  Does  the  Work  of  a  Large  Planer — Work  Remains 

Stationary  While  Tools  Move — Combination  Milling  and  Boring  Machine 
By  MILTON  WRIGHT 

reach  of  the  operator  regardless  of  the  position  of  the 
saddle  on  the  rail. 

The  crossrail  is  supported  on  trunnion  bearings  and 
may  be  swung  to  an  angle  of  45  deg.  either  side  of 
the  vertical  position;  the  trunnion  nearest  the  operator 
being  graduated  to  facilitate  the  setting.  The  trunnion 
bearings  are  in  turn  borne  by  the  inner  members  of 

"telescoping"  housings,  by  means  of  which  the  rail  may 
be  elevated  to  give  the  full  clearance  of  4  ft.  under  the 
tool.  The  rail  is  shown  in  Fig.  1  at  its  lowest  position. 

The  toolbar  has  a  vertical  movement  of  12  in.  within 
the  saddle,  and  is  operated  by  a  handwheel  and  worm 
gearing.  Power  down  feed  is  applied  by  a  ratchet  and 
pawl  to  which  motion  is  transmitted  by  an  adjustable 
cam  on  the  crossrail. 

The  table  is  supported  on  three  flat  ways,  the  center 
one  of  wlnich  is  double,  and  to  it  the  table  is  gibbed. 
This  central  way  guides  the  table  and  takes  the  thrust 
of  the  tool;  the  office  of  the  outer  ways  is  merely  to 

support  the  weight  of  table  and  woi'k. 
The  table  may  be  fed  in  either  direction  by  means  of 

a  screw  lying  between  the  two  parts  of  the  center  guide- 
way  and  driven  by  a  ratchet  and  pawl. 

A  closer  view  of  the  operating  position  is  shown  in 
Fig.  2,  from  which  the  details  of  the  drive  and  control 
may  be  studied. 

Near  the  lower  end  of  the  vertical  sfiaft  is  a  worm 
that   meshes   with   a  worm   wheel   in   the   middle   of   a 
short  transverse  shaft.     This  latter  shaft  carries  upon 

FIG.  1.    A  PLANER  OF  UNIQUE  DESIGN  Its  outer  end  the  disk  on  which  are  the  movable  dogs 
of  the  reversing  mechanism,  and  upon   its  inner  end 

his  own  use  something  that  would  modify  or  remove  the     the  first  of  a  train  of  gears  that  transmit  motion  to  the 
restrictions  imposed  b  ymachines  of  standard  construe-     feed  screw.    This  shaft,  then,  makes  a  partial  rotation. 
tion  in  the  manufacture  of  his  own  product.  forward   and  back,   at   each   cycle   of   movement.     The 

The  machines  were  designed  by  F.  H.  Sleeper,  of  the     amplitude  of  the  movement,  the  point  of  reversal,  and 
Sleeper  &  Hartley  Co.,  Worcester,  Mass.,  built  in  the 
shop   of   that   firm,    and   are   in    regular    daily   service 
performing  operations  within  the  range  of  each  upon 
the  parts  of  spring  coiling  machinery. 

The  machine  shown  in  Fig.  1  is  a  planer,  incorporat- 
ing all   the  regular  movements   and  adjustments   of  a 

standard  planer   but   in   which   the  cutting   movement, 
instead  of  being  accomplished  by  sliding  the  work  back 
and  forth  under  a  stationary  tool,  is  by  reciprocation 
of  the  head,   or  saddle,   along  the  crossrail,  while  the 
table  is  fed  intermittently  by  means  of  a  screw,  ratchet 
and  pawl.    The  capacity  of  the  machine  is  4  ft.  in  each 
of  its  three  dimensions. 

The  crossrail  is  of  unusually  heavy  construction  with 
substantial  square  section  ways  upon  which  the  saddle 
slides,  and  the  latter  has  a  comparatively  long  bearing 
upon  the  rail  and  is  strongly  gibbed  to  it.     Movement 
is  imparted  to  the  saddle  by  a  quick-pitch,  triple-thread 
screw,    driven    through    bevel    gearing   from    the    first 
shaft,  which  in  turn  derives  its  motion  from  a  pair  of 
open   and   crossed   shifting   belts.      The   stroke    of   the 
saddle  is  adjustable  from  i;  in.  to  the  full  limit  of  4  ft., 
and  to  any  position  along  the  rail.     The  stroke  adjust- 

ment is  by  means  of  movable  dogs  on  a  dial  located  at 
the  operating  position  and  is  at  all  times  within  easy 
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FIG. 
DETAILS  OF  THE   DRIVE  AND  CONTROL, 

the   position   of   the   saddle   on   the   crossrail    are   thus 
determined  by  the  position  of  the  dogs  on  the  disk. 

The  gear  on  the  inner  end  of  the  transverse  shaft 
drives  a  friction  box  similar  in  construction  to  that  of 
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•  standard  plaacr,  and  this  in  turn  oscillates  the  vear 
scfment  at  the  left:  the  amplitude  and  relative  direc- 

tion of  the  mox-ement  being  determined  by  the  position 
of  an  adjustable  rrankpin  with  relation  to  the  center  of 
rotation  of  the  friction  box.  The  pinion  drivt-n  by  the 
f«ar  aecment  in  connected  to  its  shaft  thn^UKh  a  double 
ratchet  and  rex'ersing  pawl,  by  means  of  which  the  feed 
is  applied  in  either  direction  or  is  diseiifaired. 
The  swinving  lever  operating  the  belts  is  provided 

with  two  handle*  by  means  of  which  the  traversing 
movement  of  the  too)  is  controlled  by  hand.  This 
awvement  may  thus  be  stopped,  started,  or  reversed  aa 

no.  S.    COi: 
UtUJNO  MACHIN'B 

••ally  and  accurately  as  the  corresponding  movement 
of  a  planer  table,  either  from  the  operating  position  or 
from  the  back  of  the  machine. 

Power  for  elevating  the  crossrail  is  supplied  by  a 
separate  electric  motor  located  on  the  outside  of  the 
farther  bousing.  To  make  thi.<«  adjustment  it  is  neces- 

sary for  the  operator  to  loosen  several  clamping  bolts 
on  both  housings  and  he  would,  therefore,  naturally 
be  upon  the  opposite  side  of  the  machine  when  the  power 
was  required.  What  would  thus  seem  at  first  glance  to 
be  a  chance  disposition  of  a  motor  control  in  an  out-of- 
the-way  place  is  really  the  result  of  careful  motion 
study  upon  the  part  of  the  designer. 

\lliile  this  machine  would  be  considered  by  the  casual 

obser\-er  to  be  a  freak,  a  survey  of  the  conditions  which 
brought  it  into  being  would  show  it  to  be  a  logical  and 
practical  development.  The  frame.n  of  the  spring-coiling 
machine  are  made  up  of  long  castings  that  in  the  larger 
sisee  run  into  considerable  weight.  Practically  no 
planing  is  required  over  their  length,  and  to  plane  them 
wfdthwiae  would  necessitate  the  use  of  a  standard  planer 
whose  width  (jetween  housings  would  Ije  out  of  all  pro- 

portion to  the  job.  or  else  would  require  the  use  of  long 
overhanging  tools.  On  this  machine  there  is  no  restric- 

tion aa  to  the  length  that  can  be  accommodated,  and 
the  general  handiness  and  ease  of  control  compare 
favorably  with  those  of  a  shaper  that  would  possess 
but  a  fraction  of  its  capacity. 

The  second  machine  to  be  considered  is  by  the  same 
designer  and  is  at  work  in  the  same  shop.  It  is  called  a 
combination  milling  and  lioring  machine  and  has  even 
greater  range  and  versatility  than  the  planor.  As  may 
he  seen  in  Fig.  3,  it  resembles  in  general  appearance  a 
standard  planer,  but  differs  materially  in  two  respects. 
Instead  of  the  saddle  and  toolslide  of  a  planer,  the 
croasrail  carries  a  head   similar  to  that  of  a  radial 

drilling  machine;  and  it  ia  the  housings  that  move — 
not  the  platen. 

The  platen,  or  table,  is  the  finished  upper  surface  of 
the  bed  casting.  It  is  4  x  8  ft.  in  dimension  and  is 
pn>vided  with  T-slots  and  holes  for  poppets  like  a 
planer  platen.  The  distame  U'tween  housings  ia  (5  ft. 
and  the  maximum  height  from  the  table  to  the  lower 
end  of  the  spindle  is  4  ft.  The  housings  may  be  moved 
from  end  to  end  of  the  machine.  The  vertical  movement 

of  the  spindle  is  16  in.,  indeiH'ndent  of  the  power-driven 
vertical  movement  of  the  cr«.s.>*rail. 

With  this  machine  It  is  possible  to  secure  a  casting 
to  the  surface  of  the  table  and  perform  any  machining 
operation  that  can  be  done  with  a  milling  cutter  on  all 
of  the  five  exposed  surfaces  without  resetting. 

The  part  shown  on  the  table  in  Fig.  3  is  a  special  job 
and  will  have  to  l>e  reset  to  bore  the  two  bearings  to  be 

.•<een  at  the  right,  for  the  machine  will  not  bore  holes 
parallel  with  the  table.  All  other  operations  have  been 

completed,  including  the  "letting  in"  of  the  caps,  drill- 
ing and  tapping  for  the  cap  bolts  and  finishing  a 

dovetailed  slide. 
A  pit  at  the  end  of  the  machine  provides  for  long 

pieces  that  require  machining  on  the  ends.  The  hous- 
ings over-run  the  slides  a  sufllcient  distance  to  enable 

the  operator  to  bring  the  drills  or  cutter  into  action 
in  this  pi^sition. 

The  machine  has  two  complete  sets  of  movements; 
one  a  slow  and  powerful  drive  to  the  tools  and  feeds 
with  ample  provision  for  speed  and  feed  changes;  the 
other  a  rapid  traverse  of  all  parts  for  the  purpose  of 
bringing  the  tools  quickly  into  operating  position  at 
any  part  of  the  work.  The  rapid  movement  derives 
its  power  from  an  auxiliary  motor  and  is  independent 
of  the  speed  and  feed  changing  devices,  a  reversing 
switch  for  this  motor  being  mounted  on  the  housing. 

rir;    i      MAI.V  DRIVE  AND  srEBD  rHANOB  OEARBOX 

In  Fig.  4  may  be  seen  a  portion  of  the  driving  mech- 
anism, from  which  th6  cover  has  been  removed.  The 

main  drive  is  by  belt  from  nn  overhead  countershaft  to 
the  pulley  at  the  left.  The  main  clutch  by  which  all 
movements  may  be  disengaged  or  reversed  is  shown,  as 
is  also  one  of  the  pair  of  bevel  gears  by  which  the 
motion  is  transmitted  to  the  gear  box  at  the  right. 
The  auxiliary  motor  drives  through  the  chain  directly 
to  the  gear  box,  but  the  change  gears  therein  are  not 
involved  in  the  rapid  movements,  as  a  sliding  clutch  puts 
the  gear  box  out  of  action  before  the  power  can  be 

applied. 

J 
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Standardizing  the  Laws  Affecting 
Foreign  Trade 

By  a.  J.  Wolfe 
fChief,  Division  of  Commercial  Laws,  Department  of  Commerce 

The  lack  of  uniformity  in  the  laws  of  the  varioiis 
Buntries  which  appear  as  factors  in  the  international 
Kchange  of  goods  is  felt  as  a  serious  drawback  by  mer- 

|thants  and  jurists  everywhere.  Standardization  is  nat- 
irally  a  work  of  slow  growth ;  it  is  the  inevitable  effect 
of  evolution  in  international  merchandising.  The  time 
fiay  never  be  reached,  of  course,  when  all  countries  will 
adopt  commercial  codes  of  substantially  identical  tenor, 
jocal  conditions,  the  weight  of  tradition,  and  radical 

"divergence  in  the  development  of  jurisprudence  pre- clude this.  But  there  is  no  reason  apparent  why  inter- 
national agreement  should  not  establish  a  certain 

amount  of  uniformity  in  the  treatment  of  various  in- 
struments of  foreign  commerce,  such  as  bills  of  lading, 

in  regulating  bankruptcy  practice,  in  arbitrating  com- 
mercial disputes,  in  affording  recognition  to  foreign 

judgments,  in  settling  the  difficult  problem  of  double 
taxation,  in  standardizing  patent,  trade-mark,  and 
copyright  laws,  and  in  regulating  the  status  of  alien 
corporations.  A  limited  degree  of  such  standardization 
has  been  attained  by  certain  groups  of  countries,  and 
the  tendency  is  toward  further  progress  along  these 
lines. 

Recognition  of  Foreign  Judgments 

In  this  connection  the  deliberations  of  the  Interna- 
tional Law  Association  at  The  Hague  in  the  early  part 

of  September,  as  reported  in  the  European  press,  are 
of  sufficient  importance  for  a  brief  review  in  Commerce 
Reports  and  deserve  a  close  study  by  American  business 
men,  jurists,  and  economists. 

The  recognition  of  the  effects  of  foreign  judgments 
was  discussed  in  a  paper  prepared  jointly  by  Prof.  J. 
Kosters,  Judge  of  the  Supreme  Court  of  the  Nether- 

lands, and  by  Prof.  Suyling,  of  the  University  of 
Utrecht.  The  aim  of  the  report  was  to  present  a  prac- 

tical solution  of  this  difficult  subject  by  a  draft  of  a 
collective  treaty.  The  eminent  Dutch  jurists  pointed 
out  the  great  divergence  of  juridical  effects  of  recog- 

nizing foreign  judgments.  In  England  and  in  the 
United  States  the  execution  of  foreign  judgments  not 
being  permitted,  it  is  necessary  to  start  fresh  proceed- 

ings before  domestic  courts,  though  the  existence  of  a 
foreign  judgment  is  regarded  as  prima  facie  evidence 
of  the  basis  of  a  new  claim.  Suits  brought  on  this 
basis,  the  paper  states,  are  generally  successful.  New 
litigation,  however,  is  avoided  in  a  number  of  states 
which  have  regulated  the  practice  of  affording  recogni- 

tion to  foreign  judgments  on  the  basis  of  reciprocal 
treaties. 

The  relators  proposed  a  collective  treaty  for  the 
elimination  of  the  difficulties  hindering  the  execution 
of  foreign  judgments  where  the  rights  of  all  parties 
concerned  have  been  properly  safeguarded.  This  can 
be  done,  of  course,  only  on  the  assumption  that  a 
foreign  court  deserves  full  confidence  and  that  its  de- 

cision should  be  in  principle  respected  by  all  states. 
The  report  advocated  the  establishment  of  an  Interna- 

tional Court  for  the  execution  of  foreign  judgments. 
An  International  Court  of  Appeals  was  proposed  by 

another  relator,  who  brought  out  the  fact  that  mer- 
chants everywhere  desire  stability  in  the  interpretation 

of  existing  rules  and  customs,  certainty  of  obtaining 

justice  against  a  debtor  and  equity  at  the  hands  of  the 
creditor,  and  simplification  of  the  formalities  of  con- 

tracts. The  relator  commended  all  ei.deavors  which 
have  been  put  forth  for  the  attainment  of  uniformity 
in  mercantile  and  maritime  laws  and  urged  the  adop- 

tion of  a  common  law  on  subjects  of  common  interest. 
This,  of  course,  the  relator  pointed  out,  requires  a 
common  interpretation  by  national  courts.  This  can 
be  obtained  by  international  agreement,  and  further 
requires  the  granting  to  the  successful  litigant  of  an 
exequatur  by  the  authorities  of  the  country  where  the 
judgment  is  to  be  executed. 
A  court  of  appeals  in  the  matter  of  international 

agreements,  conventicus,  and  common  litigation,  with 
appellate  jurisdiction  from  national  courts  in  matters 
covered  by  such  agreements,  conventions,  and  legisla- 

tion, was  proposed  as  the  solution  of  the  problem. 
Another  relator  went  into  the  subject  of  standard 

contracts  and  of  arbitration.  Two  important  groups 
of  contracts  which  are  internationally  regulated  were 
used  as  a  basis  of  the  discussion.  Both  of  these  groups 
concern  the  grain  trade.  The  London  Corn  Trade 
Association  regulates  international  sales  in  the  grain 
trade;  the  German-Dutch  group  is  concerned  more  espe- 

cially with  the  sales  from  Baltic  and  Russian  grain 
areas.  The  London  group  publishes  contract  forms  for 
all  varieties  of  products  within  its  scope  of  activity. 
Oil  seeds,  cotton,  copra,  and  rubber  are  similarly  dealt 
with  by  respective  associations.  Traders  merely  agree 
on  the  choice  of  contract  and  fill  in  details.  Sometimes 
they  simplify  matters  by  exchanging  contract  notes, 

basing  same  on  "contract  form  No.  — ."  This  provides 
an  easy  inclusion  of  an  elaborate  total  orf  conditions 
regulating  the  contractual  relation  in  all  details.  The 
full  extent  of  the  c.i.f.  clause  is  covered  in  the  clause 
interpretation,  and  it  can  be  positively  understood  by 
parties  to  the  contract  that,  for  instance,  the  perils  of 

the  sea  are  on  buyer's  account. 
Arbitration  is  inseparably  bound  up  with  contracts 

and  conditions,  but  the  relator  pointed  out  the  lack  of 
a  judge  to  apply  the  special  law.  Customary  clauses  of 
sale  should  be  regulated  by  international  agreement. 
This  is  particularly  desirable  in  f.o.b.  sales. 

Of  great  interest  to  American  business  men  is  a 
report  by  Prof.  Suyling,  of  Utrecht,  on  the  subject  of 
double  income  taxation  in  Great  Britain  and  the  Neth- 

erlands, which  brings  out  points  of  view  of  value  in 
considering  the  taxation  problems  of  Americans  with 
foreign  sources  of  income.  The  relator  pointed  out 
that  the  right  of  taxing  income  on  account  of  the  place 
of  its  origin  is  exercised  in  some  countries  with  more 
discretion  than  in  others.  As  long  as  the  laws  of  vari- 

ous states  declare  incomes  taxable  either  on  account  of 
the  place  of  origin  or  on  account  of  the  residence  of 
the  recipient,  profits  are  exposed  to  the  risk  of  being 
taxed  in  more  than  one  country.  The  plurality  of  the 
factors  upon  which  states  base  their  taxing  power 
must  necessarily  lead  to  double  taxation  when  the  person 
receiving  the  income  resides  out  of  the  country  where 
the  profits  accrue.  To  avoid  this  the  states  would  have 

to  base  their  taxing  power  on  one  and  t"he  same  set  of facts.  If  residence  were  the  only  factor,  double  taxation 
would  be  avoided.  But  it  appears  clear  that  the  states 
are  not  disposed  to  give  up  their  right  to  tax  income  on 
the  several  grounds  which  they  regard  as  decisive,  with 
the  result  that  double  taxation  is  now  an  unavoidable 
consequence  of  a  system  which,  for  the  time  being,. ip 
not  likely  to  be  changed.  ,     . 
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Jig  for  Grinding  the  Ends 
of  Small  Round  Hns 

By  AMoe  Fekbck 

A  ji(  for  holding  small  round  pins  in  a  vertical 
position  for  rrinding  to  exact  length,  is  shown  in  the 
aocompanjrint  illustration.    The  ends  of  the  pins  must 

JIO  FOR  HOUUINO  KMALL  PINS  TO  ORIXD  THE  B.N'DS 

be  exactly  square  with  the  axis  and  the  tolerance  with 

rcspoct  to  length  is  ver>'  small;  but  0.0005  in.  plus  or 
miniu  being  allowed. 

The  central  feature  of  the  jig  is  a  steel  bar  ground 

accurately  square  and  having  thirty  V-shaped  grooves 
acToes  each  edge.  The  wide  pieces,  though  permanently 
fastened  to  the  central  bar,  are  merely  to  provide  means 

for  holding  the  pins  in  the  grooves  and  are  not  de- 
pended upon  in  any  way  to  locate  them. 

To  load  the  jig  it  is  placed  upon  the  magnetic  chuck 

resting  upon  two  thin  parallel  strips  that  allow  the 

pins  to  project  far  enough  so  that  on  grinding  the 
fwcrae  side  of  the  wheel  will  not  touch  the  bar  and 

destroy  Its  accuracy.  Current  is  now  turned  on  the 

chock  and  pins  dropped  into  the  grooves  until  all  are 
folL  The  holding  screws  are  now  set  up  lightly  and 

tech  pin  tapped  with  a  lead  hammer  to  insure  that  it 
is  seated  on  the  surface  of  the  chuck;  after  which  the 
•crews  are  (inally  tightened. 

The  first  side  is  ground  with  the  jig  still  upon  the 

parallel  strips  but  after  this  side  is  brought  to  a  finish 

the  strips  are  removed  and  the  whole  set-up  is  handled 
thereafter  as  a  single  flat  piece. 

The  production  is  approximately  80  pins  per  hour. 

Handy  Locating  Device  for  Milling  Machine 
By  Frank  H.  Bak»:r 

I  note  on  page  70  of  Amkwcan  Machinist  that 

Frank  M.  Johnson  describes  a  nandy  locating  device 

to  use  on  the  milling  machine.     I  made  a  similar  tool 

about  three  years  ago,  though  I  use  it  in  a  little  different 
manner  than  that  advised  by  Mr.  Johnson. 

As  I  have  a  lot  of  die  work  that  rei|uires  much  but- 
toning, I  find  it  much  easier  to  do  this  at  the  bench. 

I  then  place  the  arbor  in  the  spindle  of  the  milling 
machine  and  slip  over  it  a  collar  that  is  a  nice  fit  for 
the  button,  which  must  be  of  the  same  diameter  as 
the  locating  button.s.  Securing  the  work  to  the  table 
of  the  machine  I  then  adjust  the  position  uf  the  latter 
by  means  of  the  screws  until  the  collar  on  the  iirlwr 
will  just  slide  easily  over  one  of  the  locating  buttons 
on  the  work. 

I  have  also  used  it  without  the  collar,  as  described 
by  Mr.  Johnson.  When  the  collar  is  used  it  is  advi.sable 
to  make  it  as  long  if  not  a  little  longer  than  the  button. 

A  Reversing  Roll  Feed  for  Blanking 
Hard  Stock 

By  Milton  Wright 

A  double  roll  press  feed  that  can  be  made  to  change 
the  direction  of  its  movement  and  still  maintain  its 
relation  to  the  movement  of  the  punch,  is  shown  in  the 
accompanying  illustration.  In  addition  to  the  change 
in  direction  the  stock  can  be  moved  across  the  die  at 
each  reversal  so  that  unbroken  stock  is  fed  to  the  punch 
at  each  stroke  of  the  press. 

The  reason  for  making  the  device  with  these  un- 
usual movements  is  that  the  stock  is  hard  steel  and 

the  blanks  are  required  to  he  perfectly  straight  after 
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leaving  the  die;  therefore,  the  usual  method  of  feeding 
from  a  coil  and  punching  KUcceHsive  rows  in  the  same 
direction  is  out  of  the  question. 

The  rolls  receive  their  motion  from  a  ratchet  and 

pawl  which  is  in  turn  driven  from  a  sliding  pin  in  the 
yoke  at  the  outer  end  of  the  press  crank.  This  yoke  Is 
so  proportioned  as  to  give  an  equal  amount  of  throw 
with  the  pin  on  either  side  of  the  center. 

The  roll  housings  are  mounted  upon  cross-slides 
gihlied  to  the  frame  of  the  device  and,  by  means  of J 
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screws  geared  to  the  handwheel,  may  be  moved  across 
the  die  in  unison. 

The  stock  is  delivered  to  the  press  in  flat  strips  about 

ten  feet  long.  Starting  at  one  end  of  a  strip  the  rolls 

pass  the  stock  along  each  time  the  punch  is  withdrawn 
until  the  end  is  reached,  when  the  operator  moves  the 

rolls  back  a  sufficient  amount  to  bring  fresh  stock 

under  the  punch,  moves  the  crankpin  to  the  opposite 

end  of  the  yoke,  and  trips  the  press  for  the  return  pass. 

Thus  the  piece  strip  of  stock  runs  back  and  forth 

under  the  punch,  moving  a  step  nearer  the  press  at  each 

pass,  until  all  has  been  used.  The  time  required  to 
reverse  the  mechani.sm  is  but  a  few  seconds  and  the 

production  is  nearly  as  rapid  as  could  be  obtained  by 

using  a  coil  and  winder  and  transferring  the  roll  of 
stock  from  one  reel  to  the  other  at  each  pass. 

Diameter  of  Pins  for  Gear  Chucks 
By  William  Owen 

The  formula  given  in  this  article  is  for  the  quick 
and  accurate  calculation  of  the  diameter  of  the  pins 
used  in  chucks  for  holding  spur  gears  while  grinding 
or  reaming  the 
bores.  This 
method  is  used 
so  that  the  bore 
will  be  absolutely 
concentric  with 
the  pitch  line  of 
the  gear.  The 
formula  takes 
into  considera- 

tion the  number 
of  teeth  in  the 
gear  and  the 
pressure  angle, 
both  of  which 
affect  the  diam- 

eter of  the  pins. 
The  solution  can 
not  be  accurately 
found  by  laying 
the    tooth    form 
out  on  a  larger  scale.  The  accompanying  illustration 
shows  the  construction  used  for  determining  the  relation 

between  the  parts.  The  meanings  of  the  symbols  are: 

N,  number  of  teeth ;  P,  pressure  angle ;  D,  diameter  of 

pin ;  and  0,  chordal  thickness  of  cutter  at  pitch  line. 
360 ''  4N' 

■  X  +  P 

0_ 

cos  
Y 

As  an  example,  assume  an  involute  gear  having  a 

3-in.  pitch  diameter,  6  diametrical  pitch  and  a  14i-deg. 
pressure  angle:  Find  the  size  of  the  pins  needed  in 
the  gear  chuck. 

^itchline 

p  Chorc/al  ffii'ciness.  of .    cutter  af  pitch  line 

i' 

1 
PIN  FOR  GKAR  PHtTCK 

The  angle  X 

the  angle    Y 

Then,  B 

and 

A  Simple  Wire  Straightening  Device 
By  Charles  E.  Frank 

The  illustration  herewith  shows  a  very  simple  and 
easily  made  device,  for  straightening  wire  from  a  coil, 
that  can  be  used  in  any  hollow  spindle  lathe  provided 

3x6 

X 

Y 
O 

18  teeth 
360 4"X  18 ^  5  deg. 

D 

=^  Ul   +  5  =  19 J  deg. 
=  0.2614     (page    592,    American 

Hatvdhook) 
0.2614 

Machinist 

0.9426 0.2773  in.  diameter  of  pins. 

WIRE  STRAKJHTKNING  DKVICE 

with  a  drill  chuck  that  has  a  hole  through  the  shank. 
It  is  not  intended  as  a  substitute  for  a  commercial  wire 
straightener,  but  it  employs  the  same  principle  and  may 
be  made  up  in  a  very  few  minutes  when  needed  for  an 
emergency  job. 

It  consists  of  a  short  piece  of  tubing  having  an  inter- 
nal diameter  somewhat  larger  than  the  wire  with  which 

it  is  to  be  used;  the  external  diameter  does  not  matter 
so  long  as  it  will  go  in  the  drill  chuck. 

The  tube  is  bent  as  shovra  in  the  cut  so  that  the  ends 
will  lie  in  the  same  parallel  line,  with  a  bow  of  greater 
or  lesser  proportions,  according  to  the  size  and  nature 
of  the  wire  to  be  straightened,  between  them.  The 
amount  to  which  the  tube  must  be  bowed  can  best  be 
ascertained  by  trial. 

The  wire  from  the  coil  should  be  threaded  throueh 
the  lathe  spindle  and  chuck  before  the  tube  is  gripped 
in  the  lathe.  The  end  of  the  wire  can  then  easily  be 
pushed  through  the  bent  tube  with  a  pair  of  pliers. 

The  tube  is  now  gripped  in  the  chuck  as  shown.  No 
support  is  necessary  for  the  outer  end,  which,  if  the 
tube  has  been  correctly  bent,  will  run  true.  Start  the 
lathe,  which  should  run  not  less  than  300  r.p.m.  and 
draw  out  the  wire  by  means  of  the  pliers.  If  there  is 
sufficient  bend  in  the  tube  the  wire  will  issue  practically 

straight  and  any  desired  length  may  be  drawrn  out. 

A  Friction  Locknut 
By  H.  D.  Chapman 

The  accompanying  sketch  shows  a  locknut  that  is 
simple  in  construction.  The  sectional  view  shows  how 
the  nut  is  constructed.  A  groove  A  is  cut  around  on 
the  inside  of  the 
nut.  The  top  of 
the  nut  is  then 
stove  in  as  shown 
at  B,  forcing  the 
threads  above  the 
slot  out  of  lead 
with  those  below. 
When  the  nut  is 
screwed  on  the  bolt 
the  threads  of  the 
bolt  will  draw  all  the  threads  of  the  nut  in  lead  and 

create  a  friction  which  locks  the  nut  tight  against 

any  vibration. 
This  nut  may  be  used  over  and  over  again  without 

destroying  the  threads  on  either  nut  or  bolt. 

FRTCTTOX  T-OCKNUT 
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Hand^'  Gooomcck  Toolholder 
By  W.  Wilson 

RariBx  had  v«r>'  good  success  with  the  toolholder 
thowa  herewith.  I  am  passing  it  along  for  the  beneflt  of 

■Bjr  who  ina>'  be  interested.    We  use  it  principally  for 

J 

m 
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a  radius  tool  but  of  course  it  can  be  used  for  any  shape 
desired. 

There  are  three  or  four  holders  kept  in  the  toolroom 
and  a  board  full  of  hooks  carries  the  bits  or  cutting 
edges  in  pairs,  a  concave  and  a  convex  bit  as  shown  at 
A  constituting  a  pair,  are  held  together  by  brass  rings. 
The  saving  in  high-jpeed  steel  crvtr  the  old  method  of 
grinding  the  radius  in  a  solid  tool  is  obvious,  but  the 
saving  of  storage  space  and  sharpening  time  is  also 
very  marked,  this  being  merely  a  surface  job. 

Bushings  aa  shown  at  B  regulate  the  amount  of 
spring,  depending  on  the  side  of  radius  cut.  a  large 
radius,  of  course,  requiring  a  stifTer  gooseneck  than  a 
small  one. 

Screw  C  may  be  added  if  desired  to  make  the  holder 
•olid,  instead  of  a  spring  tool. 

Increasing  Screw  Machine  Production  With 
a  Special  Tool  Post 

By  D.  a.  .Nevin 

There  are  instances  in  almost  every  hand-screw 
machine  or  turret  lathe  department  where  it  is  neces- 
aarjr  to  use  two  machines  to  complete  all  of  the  opera- 

no.  I     THE  TOOUPOST  IN'  POSITION 

tions  on  work,  because  of  all  the  turret  holes  of  the 
first  machine  being  uned,  and  more  than  one  cross-slide 
forming  operation  being  required.  In  the  following 
paragraphs  the  writer  suggests  the  adoption  of  a  spe- 

cial double  toolpost  for  holding  two  circular  form  tools, 
thus  supplying  an  economical  means  for  increasing 
production  and  at  the  same  time  releasing  a  machine 
for  other  work. 

In  Fig.  1,  A  is  the  chuck  and  spindle  nose  of  a  hand- 
screw  machine.  B  the  rear  toolpost  and  circular  cut-olT 

tool.  The  base  of  the  special  toolpost  is  shown  at  C 
and  supports  the  offset  swinging  arm  D,  to  which  is 
bolted  the  circular  form  tool  E  that  is  used  for  the 
roughing  operation. 

The  arm  /)  .swings  on  the  bushing  shown  at  A  in 
Fig.  2.  and  rests 
upon  the  sup- 

port F.  Fig.  1. 
The  bushing  A, 

Fig.  2,  is  suffi- ciently longer 

than  the  thick- 
ness of  the 

swinging  arm  to 
cause  the  bolt  to 

clamp  the  form 
tool  when  the 
nut  is  tightened. 
The  thickness  of 
the  roughing 
tool  is  a  slide  fit 
between  the  lugs 

of  the  outer  sup- 

port, thus  hold- 
KIG.   2      END  VIEW  OF  TOOLPOST 

ing  the  cutter  rigid  during  the  cutting  operation. 

The  toolposts  have  square  holes  to  suit  the  shoulders) 
on  the  clamp  bolts;    those  which  the  writer  used  were 
forged  from  steel,  although  in  many  cases  steel  or  iron] 
castings  will  be  found  satisfactory. 

To  Find  the  Area  of  a  Crescent 
By  W.  J.  Edmonds.  Jr. 

Lot  r  =  radius  OA 
«  =  radius  PA. 

2m  =  number  of  degrees 
in  the  central  angle 
AOB. 

2n  ̂   number  of  degrees 
in  the  central  angle APR. 

■•  =  the  ratio  of  a  cir- 
cumference   to    its 

diameter,  or  3.1416 nearly. 

Then  the  area  S  of  the 
crescent  ACBD  is: 

niAORAM     UF    crescent] 

^  = '^(rsO  -  2  "*"  2m)  -  *•  ("g^  -  ̂  sin  2n) 

Chatter  in  Milling  Machines 
By  Frkd  a.  Parsons 

Referring  to  articles  by  P.  V.  Vernon  and  Elam  Whit-j 
ney,  which  appeared  under  the  above  title  on  pages  3861 
and  774.  Vol.  55,  of  the  Am£31ican  Machinist,  the] 
writer  contends  that  the  cause  of  chatter  in  milling] 
machines  mentioned  by  those  gentlemen  is  quite  wellj 
known  and  recognized  at  our  plant. 

It  is  a  part  of  the  standard  practice  of  the  demon* 
strators  employed   by    the    Kempsmith    Manufacturing] 
Co.  to  look  for  the  cause  of  chatter  referred  to  in  thi 
above  articles  when  other  indications  fail. 

The  method  of  curing  the  chatter  is  one  of  the  manj 
things  about  a  machine  shop  which,  as  Mr.  Vernon 

states,  is  "common  practice"  with  the  operators,  bu^ 
comparatively  unknown  to  the  men  higher  up  unles^ 
they  have  worked  in  the  shop  and  absorbed  them. 
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Boring  Deep  Holes  in  the  Lathe 
By  J.  VV.  Hertner 

The  article  on  "Tool  Engineering,"  page  67  of  Amer- 
t:AN  Machinist,  contains  some  very  interesting  data 

n  the  use  of  boring  tools  in  the  turret  lathe.  I  wonder 
how  many  lathe  operators  there  are,  who  have  not  at 

some  time  or  other  been  ti'oubled  by  the  clogging  and 
digging  in  of  the  tool  because  of  chips  that  work  in 
between  the  walls  of  the  hole  and  the  boring  bar. 
With  the  cutting  tool  ground  in  the  usual  manner, 

the  tendency  of  the  chips  is  to  fall  behind  it  and  thus 
to  be  in  position  to  crowd  into  the  narrow  space.  If 
the  hole  ahead  of  the  tool  is  a  cored  one,  the  rough  and 
uneven  walls  aggravate  this  tendency  and  often  such 
a  hole  will  be  as  bad,  if  not  worse,  after  being  bored 
than  before. 

The  writer  has  found  that  a  good  way  to  overcome 
this  tendency  of  the  chips  to  crowd  the  bar  is  to  grind 
the  tool  with  a  rake  that  will  cause  the  chips  to  fall 
ahead  of  the  tool,  or  between  it  and  the  chuck.  With 
the  cutter  ground  in  this  manner  it  is  a  simple  matter 
to  bore  a  short  distance  into  the  work  until  the  size 
is  established,  then  run  the  cross-slide  back  until  the 
point  of  the  tool  clears  the  walls  of  the  rough  hole  and 
traverse  the  carriage  to  bring  the  cutting  tool  to  the 
inner  end  of  the  work. 

Before  running  the  cross-slide  back,  its  position 
should  be  noted  by  means  of  the  micrometer  dial  on 
the  crossfeed  screw.  Returning  the  tool  to  cutting  posi- 

tion by  means  of  this  mark,  the  reverse  feed  is  thrown 
in  and,  with  the  tool  feeding  toward  the  tailstock,  the 
chips  will  fall  behind  the  cutting  point  and  will  come 
out  between  the  work  and  the  chuck,  leaving  none  to 
crowd  in  between  the  bar  and  the  walls  of  the  hole. 

Milling  Machine  Dynamometer— Discussion 
By  John  Airey 

I  read  with  interest  an  article  entitled  "Milling 
Machine  Dynamometer,"  on  page  148  of  American 
Machinist.  Mr.  Poliakoff's  device  is  essentially  for 
commercial  testing.  The  apparatus  used  by  Mr.  Oxford 
and  myself  is  exclusively  a  research  endeavor  and  has 
not  been  suggested  by  us  as  desirable  for  other  fields. 
Mr.  Poliakoff's  comparison  is  therefore  unfortunate  as 
it  distorts  one's  perspective  of  the  real  scope  of  each apparatus. 

The  third  piston  used  in  the  writer's  instrument  was 
not  used  (as  apparently  Mr.  Poliakoff  believes)  because 
of  the  table  travel,  as  this  piston  would  be  equally 
necessary  if  the  table  did  not  move.  The  object  of  the 
investigation  was  fully  to  determine  the  force  exerted 
by  the  cutter.  This  involved  the  determination  of 
three  quantities — magnitude,  direction  and  location.  It 
is  no  more  possible  to  do  this  with  only  two  measuring 
devices  than  it  is  possible  to  solve  for  three  unknowns 
by  means  of  two  equations,  and  this  irrespective  of 
table  travel. 

The  dynamometer  shown  in  Fig.  1,  page  148,  cannot 
possibly  give  data  from  which  the  driving  torque  can 
be  obtained.  Emphasis  on  this  statement  is  equally 
legitimate  as  is  the  condemnation  of  perpetual  motion. 
The  dynamometer  in  question  will  give  horizontal  force, 
after  an  allowance  is  made  for  friction,  but  I  doubt  its 
ability  to  give  vertical  force  due  to  the  unknown  in- 

fluence of  a  couple  caused  by  the  horizontal  forces. 
This  couple  influence  might  be  compensated  for  in  the 
computation  but  not  in  an  entirely  satisfactory  manner. 

The  later  dynamometer  designed  by  Mr.  Poliakoff 
and  marketed  by  the  Cincinnati  Milling  Machine  Co. 
(described  on  page  114,  Vol.  55,  American  Machinist) 
has  a  useful  sphere  of  action  in  comparing  horizontal 
and  vertical  forces.  Even  this  instrument  does  not, 
however,  enable  the  experimenter  to  find  the  location 
of  the  resultant  force,  i.e.,  its  perpendicular  distance 
from  the  spindle ;  hence  the  power  is  indeterminate. 

The  description  on  page  114  is  inferentially  mislead- 
ing, in  that  it  condemns  the  crudeness  of  the  method  in 

which  motor  input  is  measured.  This  instrument 
cannot  measure  power  but  the  features  it  does  measure 
throw  considerable  light  on  the  action  of  a  cutter  from 
the  standpoint  of  jig  and  fixture  design. 

There  is  a  crude  proportional  connection  between  end 
thrust  and  power  consumed  (equivalent  to  assuming 
constant  lever  arm  of  force  from  spindle),  but  it  would 
not  be  research  if  this  assumption  were  made. 

Self -Locking  Screws 
By  H.  D.  Chapman 

The  illustration  shows  the  manner  in  which  I  have 
prepared  screws  to  keep  them  from  jarring  loose  when 
in  parts  that  are  subject  to  vibration. 

A  saw  cut  is  made  in  the  end  of  the  screw  which  is 

then  upset  slightly 

by  the  use  of  the  tool 
shown,  closing  the 
split  ends  together 
and  causing  the 
body  of  the  screw  to 
bulge  slightly.  This 
expansion  of  the 
screw  should  not  be 
more  than  0.025 
inch.  The  friction  of 
the  screw  against 
the  sides  of  the  hole 

will  prevent  it  from 
coming  loose.  I  have 
used  screws  pre- 

pared in  this  way 
in    pulleys    on    line 
shafts  and  in  other  places  where  I  had  experienced 
trouble  from  the  ordinary  screws.  Thus  far  they  have 
remained  tight. 

Kink  in  Cutting  Left-Hand  Threads 
By  Arthur  F.  Parker 

The  writer  had  occasion  to  thread  a  number  of  gate 
valve  stems  i  in.  in  diameter,  Acme  double  thread, 

6  pitch,  left-hand. 
A  neck  from  which  to  start  the  thread  would  have 

been  impractical  because  of  the  weakening  effect  upon 
the  stem,  and  as  the  threads  had  to  start  from  a  shoul- 

der it  would  have  been  a  slow  and  tedious  job  to  start 
each  cut  in  solid  stock. 

As  an  experiment  I  placed  the  toolpost  back  of  the 
center  line  and  ran  the  lathe  backward,  starting  each 
cut  from  the  tailstock  end  as  would  be  done  in  right- 
hand  threading.  The  lathe  was  equipped  with  a  thread 
dial  so  that  the  carriage  could  be  unlocked  and  run 
back  by  hand.  The  job  was  finished  in  a  surprisingly 
short  time. 

A  word  of  caution  to  anyone  who  tries  this  scheme: 
Make  sure  that  the  faceplate  is  on  tight. 

SELF-LOCKING  SCREW 
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EDITORIALS 

Jobs  or  Bonus? 
ONE  thins  which  s««in.s  to  be  lo«;  to  the  sight  of 

thoM  advocatins  m  c*»h  bonus  for  World  War 
veterans.  i«  that  the  giving  of  a  relatively  small  amount 
of  caah  to  each  ex-«ervic«  man  may  result  in  keeping 
many  tbouaanda  out  of  work  indefinitely.  Evidence  is 
piling  up  from  every  aide  that  a  bonus  bill  which  would 
saddle  .he  country  with  four  or  five  billions  of  additional 

<ic6t  would  have  a  ver)'  serious  effect  on  our  slowly 
reviving  bosiness.  Any  retardation  of  business  revival 
would  cost  the  majority  of  bonus  beneficiaries  far  more 
than  they  would  receive  from  the  Government  in  bonus 

payments.  As  for  the  rest  of  us — but  bonus  advocates 
■•em  to  have  thought  very  little  of  us. 

We  cannot  but  sympathize  with  the  feeling  of  many 
veterans  who  remember  the  various  and  sundry  kinds 
of  profiteering  practiced  by  men  in  all  walks  of  life 
who  stayed  at  home.  But  is  a  cash  bonus  the  best  way 
to  even  the  balance?  Are  many  months  without  work. 
revenge  and  a  five-hundred-dollar  bonus  to  be  preferred 
to  a  job?  Of  course  there  are,  unfortunately,  many 
unemployed,  some  of  them  ex-service  men,  but  their 
chances  of  enqiloyment  will  be  much  better  if  no  bonu.n 
legislatioB  is  passed. 

Ihere  is  no  need  to  comment  here  on  the  sordid  fea- 
tures of  the  fight  for  the  bonus.  That  part  of  the  move- 
ment b  being  handled  on  the  editorial  pages  of  the  daily 

press  much  more  ably  than  we  could  treat  it.  We  are 

tr>'ing  only  to  take  a  practical  view  of  the  probabilities 
of  the  case  and  to  point  out  that  for  the  majority  of  the 
ex-service  men  a  bonus  would  be  far  more  of  a  hindrance 
than  a  help.  Incidentally,  the  writer  of  this  editorial  is 
an  ex-service  man  and  a  former  member  of  the 
American  Legion. 

The  Dangerous  Dirigible 
THE  wreck  of  the  Roma,  following  so  closely  that  of 

the  R-S8.  calls  attention  once  more  to  the  dangers 
of  the  lighter  than  air  machine  at  the  present  stage  of 
development.  The  wreck  of  the  R-3S,  according  to  the 
latest  reports,  was  directly  due  to  faulty  design,  little 
or  no  allowance  having  been  made  for  the  stresses  .set 
up  while  in  flight.  In  both  cases  the  gas  caught  fire 
and  added  to  the  horrors  of  the  disaster. 

These  disasters  emphasize,  more  than  any  argument 
could,  the  comparative  cost  and  safety  of  the  heavier- 
than-air  craft.  The  cost  of  either  the  wreck  of  the 
Roma  or  the  R-38  is  far  greater,  both  in  casualties  and 
cost,  than  the  total  for  the  air  mail  since  its  inception 
in  1917.  The  high  cost  of  the  units  involved,  and  the 
danger*  of  disaster  which  still  exist,  make  it  clear  that 
we  can  afford  to  spend  more  on  airplanes,  if  not  less  on 
dirigibles. 

The  air  mail  has  a  record  of  completing  98  per  cent 
of  its  scheduled  trips,  flying  over  400,000  miles  in  three 
months,  with  no  loss  of  life  in  service  and  only  one  on 

a  "ttrry"  trip.  Since  the  beginning  of  the  Air  Mail 
Service  In  1917.  the  mail  pilots  have  flown  3,400,000 
miles  wfth  •  total  loss  of  thirty  lives,  of  which  seventeen 

occurred  in  1920.    The  casualties  for  1921  were  remark- 
ably small. 

While  we  cannot  neglect  the  dirigible  entirely,  as  de- 
velopment work  must  be  done  in  order  to  learn  its 

possibilities,  there  can  be  no  question  as  to  the  advi.s- 
ability  of  continuing  the  air  mail  as  a  practical  method 
of  developing  the  airplane.  Our  Air  Mail  Service  is  the 
standard  of  the  world — can  we  afford  to  relinquish  this 

position? 

The  Patent  Office  Gets  Relief 
AFTER  months  of  strenuous  effort  to  overcome  oppo- 

L  sition  of  the  most  baffling  kind,  the  supporters  oil 
the  movement  for  the  relief  of  the  United  States  Patent' 
Ofltce  have  won  a  measure  of  success.  Congress  has 
pas.sed  the  Lampert  Patent  Office  Bill  and  President 
Harding  .signed  it  on  Feb.  18. 

Just  why  there  should  be  opposition  to  the  movement 
to  put  the  Patent  Office  on  a  modern  business  basis  is 
hard  to  fathom.  The  Patent  Office  has  always  paid  its 
own  way  and  will  continue  to  do  so  under  the  new  law. 
Efficiency  in  this  division  of  the  administration  of  the 
Government  is  absolutely  essential  to  our  industrial 
well-being.  It  is  unnecessary  to  remind  the  men  of  the 
machinery  industry  of  this  obvious  fact,  but  in  doing  so 
we  hope  that  they  will  make  it  a  point  to  do  their  part 
in  educating  the  rest  of  the  country  to  a  realization  of 
what  a  smooth-running  patent  offke  means. 

Our  national  inventive  genius  has  been  one  of  the' 
strongest  factors  to  keep  us  in  the  race  for  industrial 

supremacy.  Reduce  the  incentive  to  inventors  and  ths' 
whole  industrial  structure  will  be  in  danger  of  collapse. 
Remember  that  things  do  not  stand  still  on  this  earth  of 

ours;  they  either  progress  or  they  decay.  We  can't 
afford  to  stop  progressing. 

The  Business  Outlook  Is  Brighter 
WITHOUT  undue  optimism  of  the  sort  which  claims 

to  see  daylight  before  dawn,  we  can  safely  say 
that  business  is  on  the  mend.  There  is  no  boom  in 
sight,  and  we  should  be  thankful  for  it.  But  even  the 
most  pessimistic  must  admit  a  real  improvement  in 
actual  business,  as  well  as  in  the  general  feeling  toward 
the  future. 

A  study  of  the  list  of  shops  which  are  reopening  after 

more  or  less  protracted  closure  cannot  fail  to  be  encour- 
aging. And  the  fact  that  these  are  not  in  any  special 

line  or  particular  locality  makes  it  all  the  better.  Rail- 
road shops  in  Delaware,  in  Pennsylvania,  New  York  and 

in  Texas;  automobile  shops  in  various  cities,  shops 
manufacturing  stoves,  axes,  taps  and  dies,  structural 
steel,  tubing  and  other  products  all  report  increases  in 
output,  more  men  employed  or  longer  hours  worked. 

The  sooner  we  all  realize  that  resumption  is  actually 
on  the  way,  and  do  our  part  toward  placing  orders,  evpn 
if  small,  the  sooner  we  shall  see  a  more  marked  im- 

provement in  every  line.  Every  little  helps  and  we  can 
all  do  that  little.     Why  not  do  it  now? 
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Cincinnati  Automotive-Parts 
Grinding  Machine 

A  grinding  machine  especially  adapted  to  handling 
the  parts  of  internal-combustion  engines  has  recently 
been  brought  out  by  the  Cincinnati  Grinder  Co.,  Cin- 

i'lG.   1.      CINCINNATI  POWER-FEED  AUTOMOTIVE-PARTS  GRINDING  .MACHINE 

cinnati,  Ohio.  It  is  intended  for  operation  on  crank- 
shaft bearings,  valve  seats  and  stems,  piston  rings,  pins 

and  push  rods.  In  addition,  it  is  capable  of  handling 
many  other  parts  used  on  automobiles,  motor  trucks  and 
such  machines.  The  machine  is  made  in  two  styles,  one 
for  power  feed  and  the  other  for  hand  feed.  It  can  be 
furnished  for  either  belt  or  motor  drive. 

The  power-feed  machine,  shown  in  Fig.  1,  provides 
power  traverse  and  automatic  reverse  to  the  table,  and 
automatic  in-feed  to  the  grinding  wheel.    The      
hand-feed  machine,  while  the  same  in  design 
as  the  power-feed  machine,  is  not  provided 
with  the  units  giving  the  power  traverse  and 
automatic  features.  However,  a  fast  and  a 
slow  hand  traverse  movement  are  provided 
for  the  table,  the  slow  movement  being  of  par- 

ticular use  in  truing  the  wheel. 
The  grinding  wheel  ordinarily  employed  is 

24  in.  in  diameter,  has  H-in.  face  and  a  12-in. 
hole.    The  necessary  mounting  and  guard  are 
provided  for  the  wheel,  as  well  as  a  wheel- 
truing  fixture  for  both  the  side  and  the  face. 
A  simplified  type  of  overhead  countershaft  is 
also  furnished,  when  direct  motor  drive  is  not 
employed.    Two  back  rests  with  wooden  shoes  and  two 
crankheads    are    furnished.      For   holding   flanged-end 
cranks,  two  adaptors  are  provided.    A  universal  piston 
holding  and  driving  fixture  is  also  furnished. 

To  permit  of  plain  cylindrical  grinding,  footstock  and 
headstock  centers,  a  driving  plate  and  three  sizes  trf 
driving  dogs  can  be  provided.  A  number  of  additional 
attachments  have  been  developed  for  handling  special 
work.  Thus,  such  fixtures  as  a  valve-seat  grinding 
attachment,  a  radius  truing  device  and  an  internal 
grinding  fixture  for  motorcycle  cylinders  may  be  applied. 

The  sliding  table  is  of  heavy  construction,   and   is 

equipped  with  cross  girts  of  I-section.  The  base  has  a 
box  section  that  is  thoroughly  ribbed  and  braced,  so  as to  resist  torsion  and  twisting  strains.  The  water  tank 
and  the  wheelslide  pedestal  are  cast  integral  with  the 
bed.  The  base  has  a  three-point  bearing  on  the  floor 
or  foundation,  thus  assisting  it  to  remain  in  alignment. 

The  machine  is  manufac- 
tured on  the  unit  system,  so 

as  to  provide  accessibility. 
The  method  of  manufacture 

provides  for  interchangeabil- 
ity  of  parts,  so  that  worn  or 
broken  ones  may  be  easily  re- 

placed. All  sliding  and  re- 
volving parts  are  provided 

with  means  of  lubrication  and 
are  readily  accessible. 
The  machine  provides  a 

swing  over  the  table  of  17  in. 
The  maximum  distance  be- 

tween the  centers  is  72  in., 
although  with  both  the  work- 
head  and  the  footstock  over- 

hung, 78  in.  may  be  obtained. 
The  machine  requires  7  hp. 

for  driving.  The  floor  space  occupied  is  58  x  226  in. 
The  weight  of  the  machine  is  8,030  lb.  when  equipped 
with  power  feed,  and  6,600  lb.  when  equipped  for  hand 
feed.  The  weights  for  domestic  shipment  are,  re- 
.spectively,  9,130  lb.  and  7,700  lb. ;  for  foreign  shipment, 
the  weights  are  10,130  lb.  and  8,700  lb.  The  contents  of 
the  export  box  are  240  cubic  feet. 

In  Fig.  2  the  crankhead  for  the  headstock  is  shown. 
It  is  possible  by  the  use  of  the  head  to  handle  with 

FIG.  2. HEADSTOCK  CRANKHEAD.       FTO.  3. 
ATTACHMENTS 

UNTVER.'J.M.  PISTON 

equal  effectiveness  and  speed  all  size.s  of  crankshafts, 
whether  of  short  or  long  stroke.  The  crankshaft  may 
be  easily  placed  in  the  machine,  and  the  pin  brought 
to  the  correct  alignment  by  the  use  of  an  indicator. 
Quick-acting  adjustments  are  provided.  It  is  possible 
to  hold  rigidly  either  plain  or  flanged  cranks. 

In  Fig.  3  can  be  seen  the  universal  piston  grinding 
attachments.  It  is  possible  to  handle  all  sizes  of  pistons 
with  the  attachments.  The  lower  end  of  the  piston  rests 
on  the  conical  end  of  the  attachment,  and  the  top  of 
the  piston  is  supported  by  the  center  of  the  tailstock. 
The  device  drives  the  piston  by  means  of  a  pin. 
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Foote-Burt  20-in.  Hi|rh-Duty 
Drilling  Machine 

The  Footo-Burt  Co..  CleveUnd.  Ohio,  has  recently 
iVKlesitned  its  No.  23  high-duty  drilling  machine.    The 

rhin«  has  a  20-in.  »wiiig  and  a  capacity  for  driving 

FOOTK-BL'RT    SO.    JI-10    HIOH-DUTY    DRILUINO    MACHI.N'E 

IHn.  diameter  drills  in  steeL  The  simplicity  of  the 
design  and  the  ruggednass  of  the  construction  are  the 
principal  points  to  which  the  maker  calls  attention. 

The  view  at  the  left  of  the  accompanying  illustration 
■bows  the  depth  through  the  column  at  the  point  of  the 
maxiiniun  stress.  There  is  no  joint  in  the  upright  in 
the  horizontal  plane,  as  such  a  joint  entails  the  placing 
of  a  considerable  tensional  strain  on  the  bolts  holding 
it  together.  The  head  is  bolted  to  the  vertical  face 
of  the  upright,  and  the  construction  is  such  that  the 
bolts  have  a  shearing  rather  than  a  tensional  stress. 
The  base,  upright  and  jack-screw  supports  are  all  cast 
integral,  so  as  to  add  to  the  rigidity  of  the  structure. 

The  working  table  is  supported  by  a  single  telescop- 
ing screw,  and  has  a  working  surface  of  20  x  16  in. 

Although  its  vertical  movement  is  22  in.,  it  is  not  nec- 
essary to  provide  a  hole  in  the  floor  for  the  screw. 

The  machine  is  driven  by  a  belt  running  on  a  single 
poOey,  so  that  no  countershaft  is  required.  A  friction 
clutch  is  utilized  to  engage  and  disengage  the  drive. 
The  head  itself  contains  all  the  mechanism  for  changing 

the  feeds  and  speeds.  The  cover  of  the  head  is  remov- 
able, so  that  the  gears  may  be  inspected.  When  neces- 
sary, the  complete  head  can  be  removed  as  a  unit,  thus 

making  all  the  gears  easily  accessible.  The  gears  for 
dianging  the  feeds  and  speeds  are  made  of  heat-treated 
•teeL  The  speed-change  gears  run  in  an  oil  bath,  while 
the  feed  gears  are  lubricated  by  means  of  a  splash  oil- 

ing system. 
The  gears  driving  the  spindle  at  the  top  of  the  head 

are  of  the  helical  type,  so  as  to  give  a  uniform  and 
nnooth  motion.  Tl>ey  are  packed  in  grease  with  a  sup- 

ply soflfeieot  to  last  for  several  months.     The  spindle 

is  fed  by  means  of  a  double  rack,  to  eliminate  side  thrust 

on  the  spindle  sleex'e.  A  power  feed  of  12  in.  is  proviiled. 
The  maximum  distance  from  the  nose  of  the  spindle 
to  the  top  of  the  table  is  28 i  in.  The  bearings  in  the 
driving  shaft  are  of  the  Hyatt  type  for  the  carrying 
of  the  radial  loads,  while  taper  roller  bearings  serve 

to  absorb  the  combined  radial  and  thrust 

loads.  A  heavy  ball  thrust  bearing  is  pro- 
vided on  the  spindle. 

Nine  changes  of  spindle  speed  are  pro- 
vided. When  the  driving  pulley  runs  at  500 

r.p.m.,  the  speeds  range  from  76  to  610  r.p.m. 
Three  changes  of  feed  are  provided,  so  as  to 
give  feeds  of  O.OOG.  0.012  and  0.026  in.  per 
revolution.  ChanRes  are  effected  by  means  of 
the  levers  shown  on  the  head.  No  clutches 
nor  sliding  keys  are  used  in  shifting  the 

speed  and  feed  ratios,  but  sliding  gears  are  em- 
ployed. The  accessibility  of  the  controls  to 

the  operator  should  be  noted,  as  it  is  not  neces- 
sary for  him  to  move  to  the  side  of  the  ma- 

chine to  change  either  the  speeds  or  the  feeds. 

The  mechanism  of  the  head  is  completely  in- 
closed, including  also  the  top  of  the  spindle 

when  at  the  height  of  its  travel.  The  machine 

is  provided  with  a  gear-driven  pump  for  sup- 
plying cutting  compound  to  the  work  through 

the  pipe  shown. 
Due  to  its  ease  of  operation  and  to  its  rigid 

construction,  the  machine  should  serve  for 
work  at  high  speed  and  heavy  feed  where 
large-scale  production  is  desired.  The  maker 
claims  that  the  construction  permits  of  the 
elimination  of  a  number  of  parts  required  in 
the  former  model.  The  weight  of  the  machine 

is  2,700  pounds  when  equipped  as  shown,  and  without 
work-holding  fixtures  or  attachments. 

Jenkins  Air  Gun 
Jenkins  Bros.,  80  White  St..  New  York,  N.  Y.,  have 

recently  placed  on  the  market  a  brass  air  gun  adaptable 
to  general  use  in  foundries,  machine  shops,  wood- 

working and  textile 

mills,  electrical  sta- tions and  garages. 

The  valve,  a  section 
of  which  is  shown  at 

the  t(v  of  the  ac- 

compamying  illustra- tion, holds  tight 
under  pressure 
when  closed  and 
eliminates  waste  of 

compressed  air  from 

leakage.  The  renew- 
able disk  with  which 

it  is  fitted  is  cast  of 
steam  bronze.  It 
forms  a  contact  on 
the   seat  and   takes 

the  wear.  In  case  small  particles  of  foreign  matter  ac- 
cumulate on  the  disk  and  seat,  they  can  be  easily  and 

quickly  removed.  By  unscrewing  the  cap  in  the  lower 

part  of  the  gun  the  disk  and  disk  holder  can  be  taken 
out,  rubbed  on  emery  and  replaced. 

The  air  gun  is  made  in  1-in  size,  and  can  be  used  for 

i-,  1-,  i-  and  i-in.  hose  by  the  use  of  different  hone 

nipples. 

JENKINS   AIH  OUN 
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Reed-Prentice  Four- Way  Drilling  Machine 
The  Reed-Prentice  Co.,  Worcester,  Mass.,  has  recently 

placed  on  the  market  the  machine  shown  in  Fig.  1  for 
drilling  simultaneously  four  holes  at  right-angles  to 
each  other  and  in  the  same  plane.  The  machine  is 
adapted  to  various  uses,  but  was  designed  primarily 
for  drilling  an  automobile  rear-axle  housing,  such  as 
shown  on  the  floor  in  front  of  the  machine.  It  is  in- 

tended for  large  work,  since  the  maximum  distance 
between  opposing  spindle  chucks  is  26  in.,  and  the 
distance  from  the  table  to  the  spindle  centers  is  6  in. 
The  four  spindles  have  a  maximum  travel  of  3i  in. 

each,  and  are  operated  simultaneously  by  a  feed  mech- 
anism inside  the  base.  The  mechanism  is  engaged  by 

means  of  a  lever  at  the  left  of  the  machine.  When  the 
drills  cut  through  the  work,  the  automatic  trip  releases 
the  feed  to  the  four  spindles  simultaneously. 

The  machine  is  driven  by  means  of  a  belt  running  on 
the  pulleys  at  the  right  of  the  machine.  The  spindles 
hiay  be  advanced  to  or  withdrawn  from  the  work  by 
hand  by  the  use  of  the  large  handwheel  shown  on  top 
of  the  machine  at  the  left.  As  the  drills  become 
shorter,  due  to  grinding  or  breakage,  the  inner  spindles 
may  be  adjusted  longitudinally  in  the  main  spindles. 
AH  bearings  inside  the  machine  are  lubricated  by 

forced  feed,  while  sight-feed  oilers   are  provided   for 

is  then  clamped  onto  the  .slabbed  portion  of  the  plungers 
by  means  of  a  center  bolt  through  the  two  housings. 
The  plungers  thus  support  the  work  during  the  drilling. 
When  the  holes  have  been  drilled,  the  upper  part  of 

the    housing    is    first    removed,    and    then    the    four 

FIG.  1.     REED-PRENTICE  FOUR-WAy  DRILLING  MACHINE 

the  main  spindle  bearings.  Cutting  compound  is  fur- 
nished to  each  drill  by  a  forcing  system,  the  settling 

tank  of  which  is  in  the  base  at  the  left  of  the  machine. 
The  base  is  so  constructed  that  the  compound  flows  back 
readily  to  the  settling  tank. 
The  work-holding  fixture,  a  view  of  which  can  be 

seen  in  Fig.  2,  is  intended  for  rapidly  handling  the 
parts.  Inside  the  fixture  are  four  hard  steel  strips 
to  guide  the  work  and  locate  it  centrally.  In  the  lower 
part  of  the  fixture  are  gniding  pins,  which  engage  two 
of  the  holes  in  the  rim  of  the  housing  and  locate  the 
work  in  the  proper  relation  to  the  drills  themselves. 

The  lower  half  of  the  housing  to  be  drilled  is  first 
dropped  into  position,  and  then  the  four  plungers 
located  between  the  spindles  are  forced  toward  the  cen- 

ter by  means  of  the  lever  on  top  of  the  fixture.  The 
upper  half  of  the  housing  is  placed  on  top  of  the  lower 
portion.  By  means  of  the  guide  pins  on  the  plungers 
fitting  four  holes  in  the  housing  flanges,  the  position 
of  both  halves  of  the  housing  is  maintained.    The  work 

FIG.  2.  AVORK-HOLDIXG  FIXTURK  OF  FOUR-WAY  MACHINE 

plungers  are  withdrawn,  allowing  the  lower  half  of  the 
housing  to  be  raised  by  means  of  a  lever.  This  lever 
actuates  four  vertically  operated  plungers,  so  as  to 
bring  the  lower  half  of  the  housing  into  a  position  from 
which  it  may  easily  be  lifted  out  of  the  fixture. 

The  drills  are  guided  by  hardened  steel  bushings 
inserted  in  the  body  of  the  fixture.  Both  accuracy  re- 

garding the  work  and  high  speed  of  production  are 
claimed  for  the  machine.  All  parts  are  rigidly  made,  so 
as  to  obtain  permanent  alignment.  When  desired,  a 
motor  drive  can  be  readily  incorporated  in  the  machine, 
the  power  from  the  motor  being  delivered  through  gear- 

ing. The  machine  has  an  overall  height  of  49*  in., 
while  it  is  85  in.  in  width  and  96  in.  long.  It  weighs 
approximately  7,550  pounds. 

A  machine  of  somewhat  smaller  proportions  is  also 
made  to  care  for  a  lighter  class  of  work,  such  as  uni- 

versal-joint rings  and  differential  spiders.  In  the 
former  case  it  drills  simultaneously  the  four  holes  in  a 
ring,  and  in  the  latter  it  turns  the  four  arms  on  the 
crosses.  However,  it  embodies  all  the  features  of  the 
large  machine  just  described. 

Whitcomb-Blaisdell  Planer  Arranged 
for  High  Speed 

The  Whitcomb-Blaisdell  Machine  Tool  Co.,  Worcester, 
Mass.,  has  recently  equipped  one  of  its  26  x  32  x  18-in. 
planers  for  operation  at  a  speed  of  150  ft.  per  minute  on 
both  cutting  and  return  strokes.  The  successful  mainte- 

nance of  such  a  high  speed  is  attributed  to  the  second- 
belt  type  of  drive,  wherein  the  bull  wheel  is  driven  by 
belt  instead  of  gears. 

The  bed  of  the  machine  is  cast  in  one  piece.  The 
table  contains  T-slots,  but  no  holes,  and  the  steel  rack 
extends  for  the  full  length  of  the  table.  Thirty-inch 
driving  pulleys  and  shipper  motion  are  provided.  Two 
heads  are  mounted  on  the  crossrail,  both  running  on  the 
lower  screw.  The  minimum  distance  between  the  tools 
is  12  inches. 

The  material  planed  consists  of  composition  brass 
screen  plates  about  13  x  30  in.  in  size. 



S44 AMERICAN     MACHINIST Vol.  56,  No. 

Niagara  No.  42  Compound  Seam-Closing 
Machine 

Tht  BMchin«  shown  in  th«  accompanying  illustration 
haa  rwvBtly  beta  placed  on  the  market  by  the  Niagara 
MaehiM  and  Tool  Works.  Buffalo,  N-  Y..  for  cloning 
aidt  Muns  of  aheet-meta)  drums  such  as  used  for  hold- 
Uw  rakium  carbide.  It  is  intended  for  producing  a 

tighter  and  more  substantial  than  the  single-liK-ked 
The  compound-lockMl  Mun  formed  i8  practically 

•ir  tight :  and  if  desired  to  be  completely  air  tight,  may 
be  filled  with  a  sealing  compound. 

The  small  saetional  view  at  the  left  of  the  illustration 
slMrrs  Um  offlMta  that  are  formed  in  the  metal  to  be 

joinad.  Thia  operation  is  performed  in  a  double-crnnk 
praas.  Tha  ahaet  is  then  rolled  to  the  form  of  a  cylinder 
the  aita  of  the  drum  desired,  and  is  placed  over  the  horn 
of  the  seam-closing  machine.  The  offsets  fit  on  the 
guide  piece  set  in  the  top  of  the  horn,  so  as  to  hold  the 
aaam  ia  the  proper  position,  and  to  guide  the  work  as  it 
pasaea  from  the  machine. 

The  machine  is  driven  continuously  by  means  of  a 
Iwlt.  and  therefore  does  not  require  tight  and  loose 

pulle)>s  or  a  clutch.  By  depressing  the  treadle  connected 
to  the  sliding  gage,  the  work  is  moved  forward  along  the 
bom  and  fed  between  the  first  set  of  rolls.  These  hori- 
aontal  rolls  squaaia  the  seam  together  at  the  bottom,  and 
feed  the  work  automatically  through  the  machine  after 
they  have  once  obtained  a  grip.  The  second  set  of  rolls 
flatten,  and  thereby  close  the  double-locked  seam  to  the 
form  shown  in  the  small  sketch  at  the  center  of  the 
illustration.  The  seam  is  then  completely  formed,  and 
the  drum  is  delivered  from  the  press. 

The  maximum  length  of  work  that  can  be  seamed  is 
42  in.,  and  the  minimum  diameter  of  work  that  can  be 
laamnd  at  this  maximum  length  i.<<  13i  in.  On  drums  of 
shorter  length,  smaller  diameters  can  be  seamed.  The 
machine  is  intended  for  operating  on  soft  steel  of 
22-gage  or  lighter.  The  pulley,  which  is  20  in.  in  diam- 

eter and  has  a  S-in.  face,  is  ordinarily  run  at  100  r.p.m. 

Martin  Hydraulic  Marking  Machine 
with  Circular  Table 

On  page  688.  Vol.  48,  of  American  Machinist,  the 
appeared  a  description  of  the  No.  12  hydraulic  maiki 
machine  made  by  the  Martin  Machine  Co.,  Inc.,  Turr 

Palls,  Mass.  The  machine  has  i-ecently  been  c<iuipp 
for  marking  work,  such  as  cutters,  rings  and  beariiu 

.SIAUAKA    .so     42   HEAM-CU>SI.VU    MACHINE 

It  should  be  noted  that  the  base,  the  column,  the  horn 
and  tha  arm  carrying  the  head  are  cast  in  one  piece,  a 
construction  that  greatly  incraaaas  the  rigidity.  The 
weight  of  the  machine  is  approximately  2,700  pounds. 

MARTI.V  .M.VKKI.NG  M.VCHI.Nfc:  WtTH  ClRrULAR  TABLB 

that  requires  an  inscription  to  be  placed  in  circuli 
form.  The  accompanying  illustration  shows  the  machii 
equipped  with  the  device,  and  also  shows  a  close-up  vie 
of  the  marking  table. 

The  disk  or  cutter  to  be  marked  is  placed  on  th 
table  or  fixture,  the  top  of  which  revolves  on  ball  bea< 
ings.  The  position  of  the  fixture  can  be  adjusted,  i 
as  to  mark  at  any  desired  radius  on  the  work.  Tl 
disk  or  work  is  ordinarily  held  in  the  center  of  ti 

revolving  plate  by  means  of  a  plug  in  the  center-hol 
A  plain  roll  type  of  die  is  used.  However,  the  die  dof 
not  change  its  position  relative  to  the  machine,  althoug 
it  is  revolved  by  means  of  a  rack  fastened  to  the  8li( 
of  the  machine.  As  the  die  comes  in  contact  with  tV 
work  and  revolves,  it  automatically  causes  the  top  plai 
of  the  fixture,  together  with  the  piece,  to  revolve.  N 
difficulty  is  encountered  in  the  marking  if  the  piec( 
vary  considerably  in  thickness. 

The  machine  is  driven  by  a  belt  on  pulleys  at  tb 
rear,  the  power  being  utilized  to  operate  a  rotary  puni) 
By  means  of  the  pump,  oil  pressure  is  maintained  fc 
operating  both  the  vertical  table  that  raises  the  wor 
to  the  marking  die  and  also  the  horizontal  die-holdin 
slide.  In  operation,  when  the  treadle  is  depressed,  th 
work  is  raised  to  the  operating  point,  and  the  die  i 
revolved.  As  soon  as  the  marking  is  completed,  a 
adjustable  stop  on  the  slide  trips  the  reverse  lever,  b 
as  to  cause  the  slide,  and  consequently  the  die,  to  retur 
to  its  starting  point  and  the  table  to  drop  back  to  it 
original  position.  The  travel  of  the  slide  can  fa 
adjusted  from  Mo  7  m.,  and  the  travel  of  the  tabic  u 
to  6  in.  The  machine  has  a  height  of  50  in.,  and  n 
quires  a  floor  space  of  27  x  22  in.  It  weighs  1,05 

pounds. 
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Oliver  15-in.  Disk  Sanding  Machine 
The  Oliver  Machinery  Co.,  Grand  Rapids,  Mich.,  has 

recently  brought  out  the  15-in.  disk  sanding  machine 
shown  in  the  accompanying  illustration.  The  machine 
is  designed  as  No.  182,  and  is  intended  for  accurately 
sanding  such  pieces  as  segments,  coreprints  and  small 
pieces  made  in  pattern  and  cabinet  work.  It  can  be 
utilized  for  sanding  circular  work  up  to  15  in.  in  diam- 

eter and  duplicating  work  up  to  7  in.  wide.  When  sand- 
ing wood,  garnet  paper  disks  are  employed;  and  for 

grinding  or  polishing  metal,  aloxite  or  emery  cloth  disks 
are  used. 

The  device  is  mounted  on  a  heavy  cast-iron  column 
equipped  with  a  wide  flange  to  give  a  solid  footing. 
The  disk  head  mounted  on  the  column  contains  the  disk, 
the  disk  shaft,  the  ball  thrust  bearing  and  the  exhaust 
fan.  The  exhaust  system  is  arranged  to  deposit  the  dust 
within  the  column.  The  disk  itself  is  removable  for 
renewing  the  abrasive  paper  or  cloth.  It  is  run  at  a 
speed  of  1,725  r.p.m.  by  means  of  a  ball-bearing  electric 
motor. 

The  motor  may  be  "furnished  for  either  direct  or  alter- 
nating current  of  110  or  220  volts.  A  push-button 

switch  is  mounted  on  the  column  in  a  convenient  position 
for  the  operator.  Because  of  the  fact  that  the  motor 
can  be  driven  from  a  lighting  circuit,  an  extension  cord 
is  provided.  In  this  way,  the  sanding  machine  can  be 
moved  to  the  desired  position  in  the  shop  <ind  connected 
to  a  convenient  socket. 
The  table  is  made  of  cast  iron  and  is  9}  in.  wide, 

21  in.  long  and  37  in.  above  the  floor.  It  can  be  tilted 
45  deg.  downward,  or  25  deg.  upward  by  means  of  a 
handwheel,  which  is  so  connected  through  a  worm  as  to 
be  self-locking.  A  graduated  index  shows  the  angle. 
The  table  has  a  vertical  adjustment  of  6  in.,  and  can  be 
swung  to  the  right  to  give  clearance  around  the  disk. 

Wallace  16-In.  Motor-Driven  Bandsaw 
J.  D.  Wallace  &  Co.,  1401  West  Jackson  Blvd.,  Chi- 

cago, 111.,  has  just  placed  on  the  market  a  16-in.  motor- 
driven  bandsaw.    The  machine  is  intended  for  general 

OLIVEK  15-IN.  DISK  SANDING  MACHINE 

A.n  angle  gage  can  be  mounted  on  the  table  for  cutting 
\"rork  at  angles.  A  circle,  segment  and  duplicating  gage 
13  also  furnished.  The  tool  should  have  a  wide  applica- 

tion for  the  finishing  of  small  work. 

WALLACE  16-IN.   MOTOR-DRIVEN  BANDSAW 

use  in  pattern  and  carpenter  shops,  and  is  easily  port- 
able. Two  views  of  it  are  shown  in  the  accompanying 

illustration.  It  will  be  noted  in  the  view  on  the  left  that 
the  machine  is  driven  by  a  totally  inclosed  motor, 
mounted  on  the  side  of  the  frame.  The  motor  drives 
the  lower  wheel  by  means  of  a  fabroil  gear  and  steel 
pinion,  both  the  gear  and  the  pinion  running  in  oil. 

The  motor  is  of  i  hp.  and  the  armature  runs  on  ball 
bearings  at  a  speed  of  1,750  r.p.h.  It  drives  the  saw  at 
a  speed  of  3,150  ft.  per  minute.  Because  of  the  fact 
that  the  motor  can  be  driven  by  current  taken  from 
an  ordinary  lighting  circuit,  it  is  practicable  to  move 
the  machine  about  the  shop  to  the  position  where  it  may 
best  handle  the  work.  The  portability  of  the  machine 
is  one  of  its  chief  features. 

The  table  consists  of  a  ground  steel  plate  19  x  21  in. 
in  size.  It  is  mounted  on  a  large  rocker  bearing,  so 

that  it  may  be  adjusted  in  angularity  from  45  deg.  for- 
ward to  5  deg.  to  the  rear.  An  indicator  is  provided  to 

show  the  angle  at  which  the  table  is  tilted.  The  table 
may  be  easily  removed. 

The  machine  is  equipped  throughout  with  ball  bear- 
ings. Not  only  the  saw  wheels  run  on  them,  but  the 

upper  and  lower  guides  for  the  saw  are  of  the  ball- 
bearing type.  The  saw  blade  bears  on  the  periphery  of 

the  roller.  All  adjustments  on  the  machine  are  made  by 
means  of  handwheels  or  thumbscrews,  so  that  it  is  not 
necessary  to  have  special  tools  or  wrenches  in  setting 
up  or  adjusting. 

The  wheels  carrying  the  saw  are  steel  disks  16  in. 
in  diameter.  The  guards  are  built  into  the  machine  and 
thoroughly  protect  the  disk  and  the  saw.  The  saw  has 
a  maximum  capacity  for  wood  8  in.  in  thickness.  The 
table  is  42  in.  above  the  floor.  The  machine  is  5  ft.  9  in. 
in  height  overall,  and  requires  a  floor  space  of  15  x  29  in. 
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Adriftiiee  Machine  Works  Automatic 
Stagfer-Feed  Punch  I^ess 

Tlw  Adriutce  Machine  Works.  Ine,  88  Ricluurds  St., 
BrooUjra.  N.  Y^  hat  rMnUy  plaead  on  the  market  the 
tUUv49ad  pnn  showB  In  th«  aecompanying  illustra- 

tion. The  machine  is  designated  as  the  No.  664-A  press, 
and  is  intended  primarily  for  the  production  of  such 
work  as  can  tops  and  bottona,  amall  shells  and  jar 
clotiaa.  Lithographic  designs  can  be  accurately  f«d, 
as  perfect  register  is  obtainable.  The  scrap  is  ejected 
automatically,  and  cut  into  skeleton  frames.  The  auto- 

matic operation  enahiea  rapidity  of  production. 
Due  to  the  staggered  feed  arrangement,  blanks  are 

poached  out  with  but  a  thread  of  metal  betw-een  them. 
so  as  to  reduce  the  amount  of  waste.  There  is  only  one 

die.  eo  as  to  save  on  the  initial  cost  of  the  set-up  and 
alae  to  save  time  In  making  adjustments.  The  maker 
eali  attention  particularly  to  the  simplicity  of  the 
ceastruction.  and  to  the  fact  that  fewer  parts  are  used 
than  in  former  models  of  the  same  style  of  press. 

The  quantity  of  work  produced  depends  upon  the  size 
of  the  work,  although  the  maker  states  that  over  100 
blanks  of  from  1  to  4  in.  in  diameter  can  be  accurately 

punched  out  per  minute.  The  speed  is  obtained  very 

largely  hy  the  continuous  action  of  the  punch,  while  the 
■heet  carrier  travels  in  either  direction.  It  is  not  neces- 
eary  for  this  carrier  to  return  to  the  starting  point 

after  punching  a  row  of  holes ;  and  as  soon  as  the  end  of 
a  row  is  reached,  the  carrier  automatically  reverses  in 

direction  and  the  next  r«)W  is  punched  out  as  the  carrier 

returns  to  the  starting  point.  As  soon  as  the  last  blank 

on  the  sheet  has  been  punched,  the  carrier  stops  auto- 
matically and  ejects  the  sheet,  then  being  ready  to 

receive  a  fresh  sheet  One  operator  can  ordinarily  run 

eeveral  presses,  and  can  obtain  a  production  of  over 
100.000  blanks  a  day.  the  maker  sUtes. 

The  safety  of  the  operator  is  assured,  as  it  is  not 

necessary  for  him  to  place  his  fingers  near  the  die  while 

Superior  Machine  and  Enjrineerinjf  Co. 
Duplex  Hand-Milling  Machine 

The  Superior  Machine  and  Engineering  Co.  of  D'' 
troit,  Mich.,  has  recently  placed  on  the  market  tl 

duplex  hniid-miliing  machine  illustrated  herewith.    Tl 

ADKIANCE  AITOMATIC  STAOOER-FKED  PRES8 

the  prsM  is  running.  The  inclined  position  of  the  press 

enables  the  rapid  handling  of  the  work  both  to  and  from 

the  machine.  The  arrangement  of  the  parts  can  be  noted 
tn  the  illustration. 

SUPERIOR  MACHINE  AND  E.NGINEEUl.MU  CO.  DUPLEX 

HAND-MILLI.N'G   MACHINE 

machine  is  intended  for  such  work  as  slitting  pistt 

rings  of  the  step  type,  for  sawing  apart  babbitt-lin« 
bearings  for  automobile  crankshafts,  and  for  millir 
two  keyways  or  slots  at  the  same  time.  The  ma; 
features  of  the  machine  are  the  same  as  those  of  tl 

single-spindle  "Superior"  hand-milling  machine  d 
scribed  on  page  1116,  Vol.  52,  of  American  Machinis 
The  specifications  of  the  machine,  which  was  designate 
as  the  No.  1,  were  given  in  that  article. 

The  sliding  surfaces  are  long  in  proportion  to  the 
width,  80  that  the  slides  move  freely.  Each  slidir 
member  can  be  securely  clamped  in  position.  Tl 
machine  is  ordinarily  driven  directly  from  the  mai 
line  shaft.  It  can  also  be  driven  by  a  motor  of  IJ  h 
mounted  on  a  bracket  fastened  to  the  base  of  tl 
machine. 

On  the  end  of  the  main  driving  shaft  is  a  chani 

pulley,  from  which  power  is  transmitted  by  belt 

pulley  on  the  lower  spindle,  and  then  through  helic 

gears  and  a  vertical  shaft  to  the  upper  spindle.  The: 

gears  are  hardened  and  run  in  oil.  The  numbers  - 
teeth  on  the  gears  are  prime  to  each  other,  so  as 
insure  a  uniform  distribution  of  wear.  The  spindl 

are  made  of  high-carbon  steel  and  run  in  bronze  bca 

ings.  Graduated  dials  are  provided  on  all  adjustir 
screws  for  indicating  accurate  adjustments.  The  tab 

Is  operated  by  means  of  the  hand  lever,  through  a  ia( 
and  pinion.  The  machine  weighs  approximately  9< 

pounds. 
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Stevenson  Model  6-A  Multiple  Gear  Shaper 
A  machine  for  shaping  all  the  teeth  of  a  gear  at  one 

time  was  described  on  page  154,  Vol.  55,  of  American 
Machinist.  The  direction  of  reciprocation  of  the  ram 
was  vertical,  and  the  cut  was  taken  on  the  up-stroke. 
The  machine  was  known  as  the  Model  5-A  multiple  gear 
shaper,  and  was  made  by  the  Stevenson  Gear  Co.,  of 
Indianapolis,  Ind.  The  same  concern  has  now  brought 
out  a  vertical-spindle,  down-stroke  multiple  shaper  oper- 

ating on  a  principle  similar  to  the  up-stroke  machine. 
It  is  known  as  the  Model  6-A,  and  a  view  of  it  is  shown 
in  Fig.  1. 

The  machine  operates  in  much  the  same  manner  as  a 
vertical  shaper  or  slotter,  except  that  the  tools  are  sta- 

tionary and  the  gear  blanks  are  reciprocated  past  them. 
The  machine  consists  primarily  of  a  multiple-tooled 
head  for  operating  on  the  blank,  which  is  carried  on  a 
ram.  A  feed  mechanism  is  provided  for  bringing  the 
tools  gradually  to  depth  on  successive  cuts,  and  a 
mechanism  for  indexing  the  gear  blank  a  space  equal  to 
one  tooth  at  every  stroke  of  the  ram. 

The  spindle  and  the  arbor  of  the  machine  are  both 
hardened  and  ground,  so  that  the  arbor  with  the  gears 
can  be  very  easily  removed  and  replaced.  In  practice, 
two  arbors  are  usually  employed;  and  the  operator  fills 
one  with  gears  while  the  other  is  in  the  machine.  In 

Fig.  2,- a  view  of  the  work  mounted  in  place  in  the 
machine  can  be  seen.  The  down-stroke  type  of  shaper 
is  particularly  adapted  to  the  cutting  of  spur-gear  teeth 
on  parts  that  have  a  somewhat  larger  diameter  than  the 

gear  itself,  so  that  the  entire  gear  cannot  be  passed 
entirely  through  the  head. 
When  the  arbor  is  placed  in  the  machine,  the  draw- 

bolt  is  revolved  by  power  to  draw  the  arbor  securely  into 
the  socket.  An  automatic  overload  throw-out  disen- 

gages as  soon  as  a  predetermined  pressure  or  tightness 
has  been  obtained.    The  ram  is  then  lowered  by  power 

FIG. ARRANGEMENT   OF   TOOLS    AND    WORK 

FIG.    1. STEVENSON   MODEL,    6-A    DOWN-STROKE 
MULTIPLE  GEAR  SHAPER 

to  the  operating  or  cutting  position,  and  automatically 
stops  at  the  proper  place.  The  operator  starts  the 
machine  by  means  of  an  electric  push-button  switch. 

To  stop  the  machine,  the  push-button  switch  is  again 
used,  and  an  electric  brake  is  applied  automatically. 
The  spindle  is  then  raised,  and  the  finished  gears  re- 

moved, so  that  an  arbor  carrying  uncut  blanks  can  be 
put  in  the  machine.  The  entire  time  for  cutting  a  gear 
occupies  from  one  to  four  minutes,  depending,  of  course, 
on  the  conditions.  The  time  required  for  stopping  the 
machine,  changing  arbors  and  starting  again  is  slightly 
less  than  one  minute. 

The  toolhead  employed  is  interchangeable  with  that 
on  the  up-stroke  machine.  In  Fig.  2  the  chip  guard  and 
cover  of  the  head  have  been  removed,  so  as  to  show  the 
arrangement,  of  the  tools.  The  toolhead  consists  essen- 

tially of  a  flat  steel  plate  30  in.  in  diameter,  provided 
with  a  hole  in  the  center  and  having  a  number  of  radial 
grooves  in  its  face.  Feeding  movements  are  imparted 
by  an  annular  sectional  cam  ring,  to  the  tools  which 
are  placed  in  these  grooves.  As  the  gear  blank  is 
reciprocated,  the  tools  are  gradually  fed  in  to  the  full 
depth  of  the  tooth. 

At  the  completion  of  each  stroke  of  the  ram,  and 
before  the  next  cut  begins,  the  gear  blank  is  indexed  a 
space  equal  to  one  tooth.  After  the  tools  have  been  fed  to 
the  full  depth,  they  are  held  stationary  until  the  gear 
has  indexed  one  complete  revolution.  This  permits  each 
tool  to  take  one  last  cut  on  each  tooth,  so  as  to  insure 
uniformity  of  spacing.  Two  toolheads  are  provided  for 
each  machine,  so  that  while  one  is  in  use  the  tools  on 
the  other  may  be  sharpened  and  reset.  The  machine 
itself  may  thus  be  used  practically  continuously. 

The  toolbits  are  rectangular  in  section,  except  for  the 

V  on  the  lower  side.    The  gear-tooth  profile  is  formed  at 
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th*  inoer  cad  of  the  tool,  and  is  backed  off  to  permit 
akarpwinf  without  chancing  the  form.  The  outer  end 
of  tte  tool  reaU  afaiast  the  surface  of  the  cam,  and 
■Mas  an  provided  for  retaining  it  in  close  contact 
wHb  tlw  earn  surface.  Various  types  of  cutting  tools 
•re  provided,  m  as  to  care  for  different  conditions  and 
dtutm  of  work. 

Ordiaarilr.  tkt  nNwhing  and  finishing  tools  are  set 
Ul«nMteI.r  about  the  gtu  blank,  the  roughing  tools 
dIckUjr  in  ad\-anre  of  the  finishing  tools.  The  roughing 
tools  thus  cut  groo\-es  to  the  width  of  the  bottom  of  the 
taotk  spacer  and  the  finishing  tools  cut  on  the  sides  only. 
Uaoaltr  Um  same  number  of  tools  as  there  are  teeth  in 

'Jte  gear  are  employed.  However,  this  is  not  neceasary. as  multiplee  of  the  number  of  teeth,  or  numbers  approxi- 
mating the  number  of  teeth,  can  be  used. 

The  depth  to  which  the  tools  are  fed  is  determined  by 
an  adjoatable  micrometer  stop  located  on  the  front  side 
of  tke  toolhead.  ao  as  to  limit  the  rotary  movement  of 
the  cam  ring.  The  tools  are  automatically  clamped  in 
place  during  the  cutting  stroke,  and  undamped  at  the 
eod  of  the  cut  so  that  they  may  be  fed  forward  again. 
The  feed  mechanism  can  be  seen  on  the  side  of  the 
machine  in  Fig.  1. 

The  mechanism  for  indexing  the  work  is  inclosed  in 
tiM  howofng  on  top  of  the  head.  The  mechanism  for 
driring  the  ram  consists  principally  of  a  crank  mounted 
on  the  side  of  the  machine  and  driving  a  reciprocating 
•iWi.  Power  is  furnished  by  the  motor  shown  mounted 
te  tlw  rear  of  the  shaper  and  driving  it  by  means  of  a 
silent  chain  belt.  The  motion  of  the  slide  is  transmitted 
to  the  ram  through  two  gears  mounted  on  a  rocking 
shaft.  This  mechanism  serves  also  for  temporarily 
elevating  the  ram  during  the  time  required  for  changing 
artwrs. 

The  power  for  elevating  the  ram  is  obtained  from 
a  small  motor  mounted  at  the  back  and  at  the  right 
side  of  the  machine.  The  limits  of  travel  of  this 
notion  can  be  aiijusted  by  means  of  collars.  Means 
are  provided  for  easily  setting  the  ram  and  the  work 
in  the  proper  vertical  relation  to  the  tools.  When 
handling  very  heavy  work,  a  small  power-operated 
crane  at  the  right  of  the  toothead  is  used  to  facilitate 
the  insertion  and  removal  of  the  loaded  work  arbors. 

The  machine  is  adapted  to  the  production  of  parts 
other  than  gears  in  which  there  are  teeth  or  grooves 
to  be  cat,  such  as  in  sprockets,  splined  shafts,  reamers 
and  milling  cutters.  The  advantages  claimed  are  the 
speed  of  operation  and  the  accuracy  of  the  work.  The 
accuracy  is  due  largely  to  the  fact  that  cuts  are  taken 
simultaneously  on  all  sides  of  the  blank,  so  that  the 
pressure  Is  uniform  on  all  sides  and  the  work  cannot 
spring  away  from  the  tools.  Speed  is  obtained,  not 
only  because  of  the  fact  that  so  many  tools  are  cutting 
at  once,  but  also  because  a  number  of  blanks  can  usually 
be  cut  at  one  time.  The  machine  will  be  built  in  sizes 
to  handle  work  of  all  classes. 

Davis-Bournonville  Cuttinf^  Torch 
The  oxy-acetylene  rutting  torch  shown  in  the  accom- 

panying illustration  has  recently  been  placed  on  the 
market  liy  the  Davis-Bournonville  Co.,  Jersey  City,  N.  J. 
The  torch  differs  In  design  from  the  model  formerly 
made  by  Um  concern,  in  having  two  tubes  instead  of 
three  coaaeetlng  the  head  with  the  handle.  The  oxygen 
and  acetylene  are  mixe<!  in  a  chamber  between  the 
handle  and  the  head.     A  special  tip  is  required,  so  as 

to  properly  take  care  of  the  preheating  gases,  which 
have  been  mixed  before  reaching  the  tip. 

The  tubes  are  silver  soldered  in  the  head,  which  is 

D.\v^s-no^•H^•o^'^•II.I.K  riTTiNO  tokoh 

a  copper  forging  and  capable  of  withstanding  high  tem- 
perature without  damage.  The  entire  torch  is  strong 

and  rugged  in  construction,  although  the  weight  is  less 
than  that  of  the  previous  model.  Provision  is  made  for 
easily  removing  the  back  end,  in  ca.se  it  becomes  neces- 

sary to  clean  the  screen  or  renew  the  oxygen  valve  sent. 
The  ratio  of  the  gases  is  controlled  by  two  needle 

valves,  one  having  a  crossbar  handle  and  the  other  a 
knurled  disk  handle.  The  oxygen  valve  is  operated  by 
a  trigger  so  connected  to  a  linkage  that  it  remains  in 
either  the  closed  or  open  position.  The  operator  may 
continue  cutting  without  holding  his  finger  on  the  trig- 

ger after  the  cut  is  started.  Reverse  pressure  on  the 
trigger  closes  the  valve  when  it  is  desired  to  stop  the 
cut.  Spring  pressure  is  utilized  to  hold  the  trigger  in 
place  until  it  is  again  desired  to  open  the  valve. 

The  tip  is  made  of  copper  and  held  in  a  taper  seat  by 
a  nut  in  a  manner  very  simitar  to  that  on  the  standard 
torch.  It  is  made  with  the  cutting  oxygen  hole  in 
the  center  and  the  preheating  holes  around  it.  The 
number  of  these  preheating  holes  varies  from  two  to 
six,  depending  on  the  combustible  gas,  the  manner  in 
which  the  torch  is  applied,  and  aKso  the  metal  to  be  cut. 
Bent  tips  for  cutting  off  rivets  are  furnished.  Gases 
of  low  calorific  value  such  as  butane,  hydrogen  and  even 
illuminating  gas.  may  be  u,sed  for  cutting,  although 
acetylene  is  recommended.  The  distribution  of  the 
mixed  gases  to  the  tip  insures  that  all  preheating  flames 
are  uniform  in  balance.  The  torch  is  stated  to  have 
superior  characteristics  for  cutting  wrought  iron,  steel 
and  cast  iron. 

Greenfield  Re-threading  Die  for  Ford  Hubs 
The  Greenfield  Tap  and  Die  Corporation,  Greenfield, 

Mass.,  has  recently  placed  on  the  market  a  hexagon  die, 
shown  in  the  accompanying  illustration,  for  re-chasing 
threads  on  the 

hubs  of  Ford  au- 
tomobiles. The 

die  is  2i  in.  in 
diameter,  and 
has  24  threads 

per  inch.  There 
are  eight  flutes. 
The  tool  is  spe- 

cially intended 
for  the  use  of 

repair  men,  so 
that  it  is  possi- 

ble to  easily  re- 
finish  the  threads  on  the  hub.  The  threads  may  thus  be 

put  in  proper  condition  after  they  have  been  injured 
either  by  blows  or  by  crossing  the  threads  in  careless assembling. 

O.T.D.   UE-THKK.\I)1.N«1    IMK  I'OK 

KURD  HI'nH 
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S49 Parker  Grinding  Machine  Spindles 
The    Ex-Cell-0    Tool    and    Manufacturing    Co.,    1214 

,  Beaubien  St.,  Detroit,  Mich.,  has  recently  placed  on  the 
market    grinding    spindles    for    li^e    where    very    high 

]'li;.    1.      J'ARKER   .\lK-imiVEX   nRIXDlNT,   SPINDLE 

speed.s  are  required.  The  spindles  are  made  in  both 
belt-driven  and  air-driven  styles.  The  type  of  bearings 
employed  is  the  same  in  both  cases.  The  spindles 
can  be  furnished  to  fit  any  make  of  grinding  machine. 
A  special  mounting,  such  as  shown  in  the  foreground 
of  Fig.  1,  is  used  for  properly  holding  the 
spindle.  The  abrasive  wheel  and  spindle 
may  be  seen  at  about  the  middle  of  the  illus- 

tration, while  the  air  hose  and  the  case  of 
the  air  turbine  are  at  the  extreme  right. 

The  belt-driven  spindle,  shown  at  the  top 
of  Fig.  2,  is  provided  with  two  sets  of  ball 
bearings  for  both  the  spindle  and  the  pulley 
shaft.  A  coupling  is  provided  between  the 
two  latter  members,  so  that  the  pull  of  the 
belt  is  not  transmitted  to  the  spindle  itself. 
The  sectional  view  of  the  air-driven  spindle 
is  shown  at  the  bottom  of  Fig.  2.  The  tur- 

bine is  at  the  right,  inside  the  cylindrical 
case  that  was  already  noted  in  Fig.  1.  The 
rotor  is  made  of  steel,  and  equipped  with 
thirty  buckets  on  its  periphery.  The  air 
pressure  used  varies  from  40  to  60  lb.  per 
square  inch,  depending  on  the  speed  desired.  The  air  i.s 
carried  to  the  buckets  through  two  nozzles.  Driving  by 
air  is  stated  to  permit  of  rotating  speeds  as  high  as 

grooves  are  so  proportioned  as  to  cause  the  balls  to 

^•otate  about  axes  perpendicular  to  the  axis  erf  the 
spindle,  as  well  as  abputt  one  parallel  to  it.  In  this  way, 
iir(iform  wear  is  obtained  on  the  balls.  The  deep  grooves 
ajlow  for  the  taking  of  considerable  thrust  pressure,  and 

prevent  the  spindle  from  moving  longitudinally.  Pro- 
visions are  made  for  keeping  the  ball  bearings  suffi- 
ciently oiled.  The  spindles  are  stated  to  be  free  from 

vibration  and  suitable  to  a  variety  of  small  internal  or 
form  grinding  operations. 

Landis  12-in.  Pipe-Threading  and 
Cutting  Machine 

A  12-in.  pipe-threading  and  cutting  machine  has 
recently  been  added  to  the  line  of  pipe  machines  manu- 

factured by  the  Landis  Machine  Co.,  Waynesboro,  Pa. 
The  machine,  shown  in  the  accompanying  illustration, 

niiay  be  equipped  for  threading  oil-well'  casing  and hydraulic  pipe,  in  addition  to  ordinary  line  pipe.  ); 
has  a  range  from  4  to  12  in.  and  may  be  equipped  to 
thread  and  cut  pipe  as  .small  as  21  in.  Two  dieheads 
are  employed,  a  6-in.  head  for  a  range  from  2^  to  6 
in.,  and  a  12-in.  head  from  6  to  12  in.  The  entire  range 
of  each  of  these  heads  is  covered  by  but  one  .set  of 
chasers,  which  are  applicable  to  all  sizes  of  threads. 

KIG. SECTIONS  OP  PARKER  GRINDING  SPINDLES 

100,000  r.p.m.,  and  to  cause  much  less  vibration  than 
that  occurring  when  belts  are  employed. 

The  construction  of  the  ball  races  is  of  importance,  as 
the  balls  rest  in  rather  deep  grooves.    The  angles  of  the 

LANDIS  12-IN.  PIPE  THREADING  MACHINE 

The  carriage  which  supports  the  diehead,  the  cutting- 
off  tool  and  the  reaming  tool  can  be  moved  by  either 
power  or  hand.  The  power  traverse  movement  operates 
either  forward- or  backward,  and  is  controlled  by  a  lever 
located  on  the  operating  side  of  the  carriage.  To 
advance  the  carriage  toward  the  chuck,  the  lever  is 
pulled  and  held  until  the  threading  position  for  the 
diehead  is  reached.  To  reverse  the  movement  ot  the 

carriage,  the  lever  is  pushed  forward  and  held.  Releas- 
ing the  lever  instantly  stops  the  carriage,  no  matter 

at  what  point  of  its  travel  it  is.  Automatic  stops 
prevent  the  diehead  from  coming  in  contact  with  the 
chuck  in  the  forward  movement,  and  the  carriage  from 
running  off  the  guides  in  the  backward  movement. 

The  reaming  tool  can  be  quickly  set  to  position  and 
locked.  The  reamer  is  fed  to  the  pipe  by  rotating  the 

cutting-off  feed  handwheel  in  a  counter-clockwise  direc- 
tion. Landis  stationary  pipe  dieheads  fitted  with  flat 

chasers  are  employed. 
The  chucks  for  gripping  the  pipe  have  three  jaws. 

The  jaws  are  geared,  have  universal  adjustment  and 
are  self-centering  to  the  pipe.  The  rear  chuck  is 
equipped  with  flange  grips  for  fitting  up  flanges. 
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IV  mtlii—  hM  a  8inrie-puller  dri\-v.  The  eirht 
vmrUtieaa  of  tpnd  «re  obuined  in  the  speed  t>ox  located 
•ndir  tht  main  itpindle.  by  .ohiftiny  lever.s  on  the  aide 
«f  tht  bOL  The  machine  can  be  started  and  stopped  by 
■waaa  of  a  friction  clutch  by  operating  either  one  of 
Ike  two  l«vera  located  at  the  extreme  ends  of  the  head- 
•tock.  This  construction  enables  the  operator  to  start 
and  «top  the  machine  either  when  threadinx  or  when 

fttinx-up  flansva.  A  le\-er  is  located  midway  between 
the  starting  aod  stopping  levers  for  reversing. 

All  g«an  are  fully  enclosed.  With  the  exception  of 

the  main  drt\'e  gear  and  its  pinion,  all  gears  run  in 
aa  oil  bath.  The  aiain  bearings  are  lubricated  by  means 
of  flat  link  chains  which  run  in  oil  contained  in  large 
tuaanroirs.  The  driving  pinion  shaft  and  the  reverse 
shaft  are  lubricated  by  sight-feed  oilers.  All  levers 
are  locatad  on  the  operating  side  of  the  machine  in 
ooavaniaat  reach  for  the  operator. 

Tha  nadiiae  can  be  converted  to  motor  drive  by  sub- 
stituting a  sprocket  for  the  pulley  and  Atting  a  plate 

to  the  side  of  the  machine  for  mounting  the  motor.  A 
silent  chain  connects  the  motor  to  the  sprocket.  All 
bait-driven  machines  have  provisions  for  attaching  the 
OMitor  plate.  The  length  of  the  machine  is  11  ft.  and 
the  extreme  width  is  5  ft.     It  weighs  13.000  pounds. 

^  **SaveAir  Drill  and  Tap  Chuck  No.  12 The  SareAII  Tool  Co..  49  River  St..  Waltham.  Mass.. 
has  recently  placed  on  the  market  the  No.  12  drill  and 
tap  chuck  shown  in  the  accompanying  illustration.    The 

chuck  is  provided  with  a 
friction  drive  und  a  posi- 

tive safety  device.  It 
has  a  No.  2  Morse  taper 
shank.  The  range  of 
capacity  of  the  chuck  is 
from  i  to  ̂   in.  with 

either  straight-shank 
drills  or  taps. 

The  collets  can  be  fur- 
nished with  the  size  of 

hole  desired  to  hold  the 

drill.  The  drill  is  fast- 
ened in  the  collet  by 

means  of  a  hollow-head 
!<et»crew.  The  device  is 

equip|)ed  with  u  shearing 

pin,  so  that  if  the  driv- 
ing torque  Ijecomes  too 

great,  the  pin  is  sheared 
und  the  drill  relieved  of 
the  turning  force.  The 

advantage  of  the  ar- 
rangement is  that  it  en- 

ables drilling  at  high 
speed  with  comparative 
safety.  Should  the  drill 
or  tap  encounter  some 

obstruction,  tha  abaaring  pin  will  be  cut  before  the 
drill   is  broken. 

When  the  darfce  Is  used.  It  Is  not  necessary  for  the 
operator  to  give  as  great  attention  to  the  action  of  the 
drill,  as  the  safety  device  takes  care  of  any  overload 
that  maf  occur.  The  maker  states  that  holes  I  to  I  in. 
in  diameter  may  be  drilled  I  in.  deep  in  machine  steel 
at  from  240  to  SOO  per  hour  without  breaking  or  burn- 

ing the  dHll. 

a 
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Diamond  Universal  Hob  for  Cutting 

Sprocket  Teeth 
The  Diamond  Chain  and  Manufacturing  Co..  Indian- 

apolis, Ind.,  has  recently  placed  on  the  market  a  hob  for 
the  cutting  of  sprocket  teeth.    The  hob  operates  on  the. 

FlU.    I.      DIAMOND   UNIVKKSAL.   SHKUCKl'rr   HOB 

.same  principle  as  those  employed  for  cutting  gear  ti>t>th. 
and  each  one  is  capable  of  cutting  sprockets  having  any 
number  of  teeth  and  u  given  pitch  and  roller  diameter. 
It  is  not  limited  to  a  small  range  of  teeth,  as  with  form 
rotary  cutters.  One  hob  is  thus  capable  of  doing  the 
work  f«>rmerly  performed  by  six  to  nine  cutters.  A  view 
of  the  hob  is  shown  in  Fig.  1. 

The  teeth  cut  by  the  hob  conform  to  the  ajiecifica- 
tions  for  the  new  "American  standard"  tooth  form  that 
has  been  approved  by  many  manufacturers  of  roller 
transmission  chains  in  this  country,  as  well  as  by  the 
Society  of  Automotive  Engineers,  the  American  Society 
of  Mechanical  Engineers  and  the  American  Gear  Mann 

facturers'  Association.  With  this  Umth  form,  the  space 
angle  gradually  decreases  as  the  number  of  teeth  in  tlir 
sprocket  increases,  and  the  t(X)th  angle  gradually  in- 
crea.ses.  The  generating  action  of  the  hob  tends  to 
produce  the  same  changes,  although  not  at  just  th< 
same  rate. 

In  hobbing  sprocket  teeth,  the  following  points  that 
are  at  variance  with  the  conditions  encountered  in  bob- 

bing spur-gear  teeth  should  be  noted:  The  circular 
pitch  decreases  as  the  number  of  teeth  increases.  It  is 
desirable  to  increase  the  radius  of  curvature  on  the 
tooth  as  the  lower  or  acting  part  is  approached,  and 
Anally  to  change  the  curve  from  convex  to  concave.  The 
pitch  of  the  hob  is  greater  than  the  circular  pitch  of 
the  sprocket  for  all  over  a  certain  number  of  teeth,  am. 

ia^\M* 
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is  less  than  the  circular  pitch  of  the  sprocket  for  all 
sprockets  having  less  than  that  number.  Thus,  the 
imaginary  circle  which  rolls  upon  the  theoretical  pitch 
line  of  the  rack  is  sometimes  larger  and  sometimes 
smaller  than  the  pitch  circle  of  the  sprocket. 

The  effect  of  making  the  pitch  of  the  hob  either  less 
than  the  pitch  circle  of  the  sprocket,  or  greater,  is 
shown  in  Fig.  2,  the  same  hob  being  used  in  each  case. 

-  The  pitch  of  the  sprocket  was  altered  by  changing  the 
diameter  of  the  pitch  circle.  At  A  the  pitch  of  the  hob 
is  equal  to  the  pitch  of  the  sprocket;  at  B  the  pitch  of 
the  hob  is  10  per  cent  less  than  the  pitch  of  the  sprocket ; 
and  at  C  it  is  10  per  cent  greater  than  that  of  the 
.sprocket.  Thus  B  sho^vs  that  if  the  hob  pitch  is  less 
than  the  circular  pitch  of  the  sprocket,  the  tooth  curve 
tends  to  become  more  convex,  the  angle  of  the  tooth 
face  tends  to  become  greater,  and  the  teeth  are  more 
pointed  at  the  ends.  The  reverse  conditions  are  true 
when  the  hob  pitch  is  greater  than  the  circular  pitch  of 
the  sprocket. 

After  the  hob  pitch  has  been  properly  determined  and 
the  tooth  contour  properly  designed,  the  entire  range  of 

tooth  numbers  can  be  cut  without  vai'ying  from  the  pre- 
scribed shape  of  the  tooth  as  much  as  the  various  teeth 

do  within  the  range  of  one  rotary  cutter  of  the  ordinary 
type.  Vievs  D  and  E  show  the  difference  in  form  of 
teeth  cut  with  the  universal  hob  when  the  tooth  num- 

bers of  the  sprockets  are  respectively  7  and  56.  Rapidity 
of  cutting  is  claimed  for  the  bobbing  process,  as  well  as 
accurate  indexing. 

Skayef  Ball  Bearing  Line-Shaft  Hanger 
The  accompanying  illustration  shows  the  improved 

ball  bearing  line-shaft  hanger  recently  placed  on  the 
market  by  the  Skayef  Ball  Bearing  Co.,  165  Broadway, 
New  York,  N.  Y.   
The  hanger  is 
equipped  with 
S.  K.  F.  self- 
aligning  ball 
bearings  such  as 

formerly  em- 
ployed. The  de- 

vice employs 
two  -  point  sus- 

pension, thus 
carrying  the 
bearing  in  a  split 
housing  rigidly 
held  by  two 
threaded  suspen- 

sion rods.  The 
unit    is    strong, 
compact  and  easy  to  assemble,  locate  and  inspect.  The 
necessary  vertical  or  horizontal  adjustment  can  be  made 
at  the  end  of  the  housing  by  means  of  locknuts  and  set- 
screws.  The  pressure  applied  while  making  adjustments 
is  not  transmitted  to  the  bearing. 

The  self-aligning  feature  of  the  bearing  enables  the 
shaft  to  turn  with  a  minimum  amount  of  friction,  and 
prevents  rubbing,  heating  and  binding.  The  line  shaft- 

ing may  be  laid  out  on  the  ffoor  with  the  bearings  in 
plain  view,  and  then  raised  in  position  for  final  adjust- 

ment with  the  upper  halves  of  the  housings  off.  This 
permits  of  securing  correct  alignment  of  all  the  bearings 
on  the  shaft.  The  low  friction  of  the  bearings  permits 
of  operation  with  only  a  small  amount  of  power. 

Slotting  Attachment  for  Davenport 
Automatic  Screw  Machine 

The  Davenport  Machine  Tool  Co.,  167  Ames  St., 
Rochester,  N.  Y.,  has  recently  developed  a  .screw-slotting 
attachment  for  use  in  its  five-spindle  automatic  screw 

.SK.VYEF    B.\I^L-BEARING    HANGEll 

DAVEXPOKT   SCKEW-fciLOTTl.XG    ATTACHMENT 

machine.  The  machine,  which  was  described  in  detail 

on  page  669,  Vol.  33,  of  American  Machinist,  is  shown 
in  the  accompanying  illustration  with  the  attachment  in 
place.  The  attachment  is  intended  for  slotting  all  screws 
within  the  capacity  of  the  machine,  requiring  no  addi- 

tional time  for  the  operation.  It  consists  primarily  of 
a  three-hole  turret  mounted  on  a  suitable  bracket,  which 
is  attached  to  the  machine  by  means  of  the  bolts  holding 
the  stationary  head  caps  in  place. 

The  saw  head  is  mounted  over  the  revolving  head  and 
uses  the  same  change  gears  as  the  machine  itself.  This 
arrangement  permits  of  any  change  in  speed  desired. 
The  whole  attachment  is  protected  by  guards  not  shown 
in  the  illustration. 

In  the  turret  there  are  three  sliding  plungers  carry- 
ing in  their  front  ends  bushings  to  fit  the  screws  being 

slotted,  and  having  T-heads  at  their  rear  ends.  Three 
sliding  spindles,  one  of  which  is  the  regular  E-position 
tool  spindle,  are  yoked  together  by  a  spider  and  given  a 
sliding  motion  by  means  of  the  regular  cam  lever.  Two 
of  the  spindles  have  heads  with  T-slots  to  engage  the 
T-heads  of  the  turret  plungers ;  the  third  or  front  spindle 
carries  the  ejector  which  slides  through  the  plunger. 

The  turret  is  revolved  one-third  of  a  turn  at  the  same 
time  that  the  crankshaft  which  indexes  the  machine  re- 

volves one  full  turn.  The  cycle  of  operations  is  as 
follows :  Ju.st  as  the  screw  is  cut  off,  the  plunger  carry- 

ing the  bushing  pushes  up  over  it,  so  that  the  screw 
remains  in  the  bushing.  The  plungers  are  drawn  back 
by  the  spindles  to  a  stop  and  the  head  indexes.  The 
turret  at  the  same  time  revolves  one-third  of  a  turn,  and 
the  T-head  of  the  plunger  slides  out  of  the  T-slot  of  one 
spindle  and  into  the  next.  At  the  next  forward  move- 

ment of  the  spindles,  the  screw  is  carried  forward, 
slotted  and  returned.  In  the  meantime,  another  screw 
is  being  picked  up  by  the  following  spindle.  At  the 
third  forward  movement,  the  slotted  screw  is  in  the 

ejected  positijon.  Instead  of  the  plunger  sliding  for- 
ward, the  ejector  pin  passes  through  the  plunger  and 

bushing  and  ejects  the  screw.    This  completes  the  cycle. 
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Thus,  at  wkIi  foru^rd  ino\°«inent  on«  acrvw  is  picked 
•p.  anolhvr  slotted  and  a  third  ejected.  The  attachment 

■ia>'  be  easib'  applied  to  the  Davenport  machine,  and 
vImb  not  in  us*  can  lie  removed  by  taking  out  two 
Mta>  With  slight  modiflcation.  the  attachment  can  l>e 
■Md  for  other  secund-uperation  work,  »uch  us  milling, 
croHMirillinc  and  burring. 

Simplex  Machine-Time  Calculator 
A  calculator  for  computing  the  time  required  for 

machine-tool  operations,  has  been  brought  out  recently 
by  the  Simplex  Calculator  Co..  Box  184.  York.  Pa.  The 
davioa  has  baui  designed  for  general  u.se  in  the 
machiiM-tool  IMd.  and  is  applicable  to  either 
rotating  or  reciprocating  work  or  tooln,  so  as 
to  cover  all  cases  that  may  arise  in  the  com- 

puting of  machine  time. 
As  shown  by  the  accompanying  illustration, 

the  calculator  consists  of  »  cylinder  within  an 
aluminum  case,  and  a  slide  rule  of  special  de- 

sign attached  to  an  extension  of  the  l>ase.  For 
OS*  with  rotating  work  or  tools,  a.s  in  lathe. 
boring  mill,  drill  press,  or  milling  operations 

the  O'linder  carries  tables  indicating  the  revo- 
lutions made  per  minute  for  diameters  of  from 

I  in.  to  10  ft.  at  all  ordinary  cutting  speeds. 
The  range  of  speeds  is  shown  above  the  slot  on 
the  left'haod  and  of  the  case.  The  .slide  rule  bears 
four  scalea.  indexed  successively:  Feed,  r.p.m.,  length 
and  time. 

The  number  of  revolutions  made  per  minute  by  a 
given  piece  of  work  is  read  in  the  slot  opposite  the 
diameter  and  directly  under  the  cutting  speed  selected. 
This  number  is  transferred  to  the  rule,  is  located  on 

the  r.p.m.  scale  of  the  slide,  and  is  m»\-t>d  directly  under 
the  number  representing  the  chosen  feed  on  the  feed 
scale.  The  indicator  is  then  moved  along  the  third  or 
length  scale  to  the  number  representing  the  length  of 
cut  or  inches  to  be  traversed.  Directly  under  this  num- 

ber, on  the  fourth  scale,  the  result  or  time  in  minutes 
is  read.  Thus,  to  complete  a  problem  for  rotating  work 
or  tools  requires  but  one  setting  of  the  cylinder,  one 
mo«*ement  of  the  slide  and  one  movement  of  the  indi- 

cator on  the  rule.  The  sequence  of  opei^tions  can  be 
easily  followed  on  the  scales. 

In  connection  with  planer,  shaper,  slotter,  or  any 
other  reciprocatttig  tool,  the  procedure  is  similar.  The 
number  of  square  inches  planed  per  minute  at  various 
forward  and  return  speeds  and  feeds  is  read  on  the 
cylinder  through  the  slot  on  the  right-hand  end  of  the 
case.  To  determine  the  total  numlier  of  square  Inches 
of  surface  to  be  planed,  the  length  is  multiplied  by 
the  width,  either  mentally  or  with  the  rule.  This  resuU 
is  divided  by  the  numtier  of  square  inches  planed  per 
minute,  and  with  one  setting  of  the  slide  on  the  rule, 
the  quotient  or  time  required  is  read  on  the  fourth 
scale  at  the  end  of  the  slide. 

This  instrument  is  intended  primarily  for  rate  set- 
ters, estinuitors,  and  those  whose  duties  require  the 

daily  or  frequent  predetermination  of  time  for  machine 
operations.  It  is  a  convenient  desk  size,  being  about 
16  In.  in  length  and  not  over  8  lb.  in  weight.  With  its 
use  pencil  calculations  are  eliminated,  computing  time 
reduced,  and  chance  for  errors  minimized.  Because  of 
its  simplicity,  it  can  be  used  by  anyone  familiar  with 
the  practical  side  of  machine-tool  operation.  Directions 
for  operation  are  carried  on  the  device  itself. 

Liberty  "Elteco"  Universal  Toolpost  tirinder 
The  Liberty  Tool  Co.,  inc.,  irvington,  N.  J.,  has 

recently  placed  on  the  market  the  "Elteco"  universal 
tool|x)st  grinder.  The  base  of  the  device  is  ordinarliy 
mounted  on  the  swiveling  toolslide  of  the  lathe,  as  shown 
in  the  accompanying  illustration.  The  spindle  is 
mounted  so  that  its  height  can  be  adjusted  to  bring  it 
on  the  .same  level  as  the  center  line  of  the  lathe  spindle. 
It  is  hardened  and  ground,  and  provided  with  one  taper 
l)earii)R  so  constructed  that  adjustment  for  wear  mnv 
he  made. 

Different  types  of  wheels  and  spindle  e.xtensions  can> 

M.MI'l.KX    MV'III.N 

be  used.  These  extensions  screw  on  the  threaded  eiul 

of  'he  spindle,  and  also  fit  the  taper  portion,  to  provide 
a  true-running  fit.  When  doing  ordinary  cylindrical 
grinding,  the  machine  carries  a  5}  x  1-in.  wheel  pro- 

tected by  means  of  a  guard.  When  e(]uipped  for  face- 
grinding,  as  shown  in  the  accompanying  illustration,  a* 
cup  wheel  may  be  employed.  For  internal  grindinif, 
two  extension  arbors  are  provided.  Holes  as  small  as- 
i  in.  in  diameter  can  Ih>  ground,  the  maximum  length 
of  the  hole  l>eing  6  inches.  Longer  holes  can  be  groundi 
if  the  diameter  is  greater  than  the  minimum. 

The  spindle  is  "dtrlven  by  means  of  a  belt  running  on 
a  two-step  pulley  and  connected  to  a  h-hp.  electric 
motor.  The  motor  may  be  provided  for  either  alter- 

nating or  direct  current,  to  suit  the  conditions  of  the 
installation.  It  is  mounte<l  on  a  slide,  so  that  the  ten- 

sion of  the  lielfcan  be  iKijusted.     Both  the  longitudinal 

I.IUKKTV     T(KJl.    CO. •KLTIflCO"     IXIV 
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and  transverse  feeds  are  obtained,  of  course,  from  th< 
slides  of  the  lathe.  The  device  is  intended  for  doint 
accurate  grinding  work  where  large  quantities  are  no 

required. 
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Steel  Foundrymen  Study 
Manufacturing  Problems 
Officers  and  operating  representa- 

tives of  the  Electric  Steel  Founders' 
Research  Group  held  their  regular 
meeting  in  Milwaukee  on  Feb.  6,  7  and 
8.  This  group  was  formed  about  two 
years  ago  for  the  systematic  prosecu- 

tion of  co-operative  technical  work 
which  could  be  directly  applied  in  im- 

proving the  manufacture  of  steel  cast- 
ings. 

Reports  were  made  by  the  operating 
heads  of  plants  on  comprehensive  in- 

vestigations into  important  foundry 
problems.  The  group  researches  which 
were  reported  in  detail  at  the  meeting 
included  those  on  the  subjects  of  an- 

nealing, core  practice,  facing  sands, 
furnace  practice  and  pouring  practice. 

The  members  of  the  group  are  the 
Electric  Steel  Co.,  Chicago;  the  Ft.  Pitt 
Steel  Casting  Co.,  McKeesport,  Pa.;  the 
Lebanon  Steel  Foundry,  Lebanon,  Pa.; 
the  Michigan  Steel  Casting  Co.,  Detroit, 
and  the  Sivyer  Steel  Casting  Co.,  Mil- 

waukee. The  headquarters  are  at  639 
Diversey  Parkway,  Chicago. 

Committee  To  Study 
Unemployment 

The  fundamentals  of  unemployment 
and  control  of  the  business  cycle  are  to 
be  the  subjects  of  a  thorough  investi- 

gation by  a  special  committee  of  the 
President's  Conference  on  Unemploy- 

ment, selected  last  week  at  a  meeting 
in  the  Department  of  Commerce.  Owen 
D,  Young,  vice-president  of  the  General 
Electric  Company,  was  named  chair- 

man ;  Joseph  H.  Defrees,  president, 
Chamber  of  Commerce  of  the  United 
States;  Clarence  Mott  Woolley,  presi- 

dent, American  Radiator  Co.;  Matthew 
Woll,  vice-president,  American  Federa- 

tion of  Liabor  and  Miss  Mary  Van 
Kloeck,  Russell  Sage  Foundation,  are 
tl  e  other  members  of  the  committee. 
Edward  Eyce  Hunt,  secretary  of  the 
President's  Confei-ence  on  Unemploy- 

ment was  appointed  secretary  of  the 
new  committee,  and  Wesley  C.  Mitchell, 
of  New  York,  was  named  tield  director 
of  study.   •   

Auto  Exports  in  1921 
During  the  year  1921  41,392  motor 

cars  were  exported  from  the  United 
States.  Of  this  number,  Latin-Ameri- 

can countries  took  33.1  per  cent; 
British  North  America,  15.4  per  cent; 
Asiatic  countries,  14.5  per  cent,  and 
Europe,  13.1  per  cent. 

Pittsburgh  Conference  on 
Engineer  Training 

The  United  States  commissioner  of 
education  has  called  a  conference  on 
commercial  engineering  on  behalf  of  a 
committee  appointed  by  him  to  investi- 

gate business  training  of  engineers  and 
engineering  training  for  students  of 
business.  The  conference  will  be  held 
May  1  and  2  at  the  Carnegie  Institute 
of  Technology  in  Pittsburgh.  President 
Arthur  Hamerschlag  of  this  Institution 
is  a  member  of  the  committee. 

The  conference  will  be  open  to  the 
public.  Invitations  to  appoint  delegates, 
will  be  sent  to  commercial  and  trade 
organizations. 

Aeronautical  Chamber  of 
Commerce  Meeting 

A  special  meeting  of  the  Aeronautical 
Chamber  of  Commerce  was  held  at  its 
rooms,  501  Fifth  Ave.,  New  York,  on 
Feb.  24  for  the  purpose  of  nominating 
governors  for  the  different  classes  of 
membership  and  getting  their  activities 
under  way.  The  meeting  was  well  at- 

tended by  representative  men  of  the 
various   aircraft   industries. 

The  nominations  for.  governors  for 
Class  A,  or  manufactui'ers  of  aircraft, 
were:  C.  C.  Witmer,  F.  H.  Russell,  J.  L. 
Larsen,  Grover  C.  Loening,  S.  S.  Brad- 

ley and  F.  B.  Rentschler.  For  Class 
B,  makers  of  instruments  and  acces- 

sories, they  were:  B.  E.  Bushnell, 
Charles  H.  Colvin,  Sherman  M.  Fair- 
child  and  Lawrence  B.  Sperry.  For 
Class  C,  C.  F.  Redden  was  the  nominee. 

Meetings  at  frequent  intervals  were 
suggested  to  discuss  the  technical  side 
of  aviation.  Attention  was  also  called 
to  the  desirability  of  keeping  in  touch 
with  aviation  meets,  and  of  working 
with  the  Congressional  committees 
which  are  interested  in  the  development 
of  aviation. 

Polish  Bonds  to  Buy 
Motor  Trucks 

The  rumor  that  the  Polish  govern- 
ment is  to  spend  $10,000,000  on  vari- 

ous kinds  of  machinery  seems  to  be 
based  on  the  following  facts:  Polish 
bonds  to  the  amount  of  about  $3,000,- 
000  are  to  be  offered  in  the  United 
States.  If  they  are  sold,  the  money 
realized  is  to  be  spent  here  for  motor 
trucks  and  other  mechanical  equipment. 
The  greater  part  is  to  be  spent  for 
trucks. 

President  Signs  Patent 
Office  Bill 

The  President  signed  the  Patent  Office 
relief  bill  on  Feb.  18.  Since  the  bill 
carries  only  the  authorization  for  the 
appropriation,  the  reorganization  and 
installation  of  additional  personnel 
must  await  the  actual  granting  of  the 
money.  It  is  probable,  however,  that 
the  appropriation  can  be  carried  in  a 
forthcoming  deficiency  bill.  The  change 
in  patent  fees  does  not  become  effective 
until  April  19. 
The  bill  just  passed  raises  the 

salaries  of  the  principal  examiners  from 
$2,700  to  $3,900  a  year,  and  the  pay  of 
the  assistant  examiners  is  increased  by 
from  $150  to  $900  a  year.  The  com- 

missioner's salary  is  to  be  $6,000  in- 
stead of  $5,000.  The  additional  salaries 

provided  for  are  paid  by  additional 
fees.  The  meagre  increases  cost  the 
taxpayer  nothing.  The  five  members 
of  the  board  of  examiners  in  chief, 
appointed  by  the  President,  men  whom 
the  statute  requires  to  have  both  a  legal 
and  a  scientific  education,  are  to  get 
$5,000  instead  of  the  present  $3,500. 
"The  pay  of  the  clerks,  at  present  the 
lowest  in  the  Federal  service,  is  raised 
from  $720  to  $1,100.  The  eight  chiefs 
of  clerical  divisions  are  to  get  $2,.500  in- 

stead of  $2,000.  The  pay  of  the  two 
examiners  of  interferences  is  put  up 
more  handsomely  from  $2,700  to  $5,000 
and  that  of  the  five  law  examiners  from 
$2,750  to  $4,000. 

The  increase  of  the  force  provided  by 
the  bill  consists  of  one  law  examiner, 
twenty-six  assistant  examiners  and 
twenty-two  clerks.  Insufficient  as  it  is, 
the  bill  will  check  the  exodus  in  the 
Patent  Office  and  infuse  new  energy  and 
activity.  The  loss,  however,  of  so  many 
men  of  long  experience  and  special 
training  cannot  be  made  good  immedi- ately. 

  » 

J.  Wallace  Carrel  President 
Cincinnati  Metal  Trades 

At  the  annual  meeting  on  March 
second  of  the  Cincinnati  branch  of  the 
National  Metal  Trades  Association  the 
following  officers  were  elected:  Presi- 

dent, J.  Wallace  Carrel,  viee-presidont 
and  general  manager  of  the  Lodge  & 

Shipley  Machine  "Tool  Co.;  vice  presi- 
dent, E.  A.  Muller,  vice-president  and 

general  manager  of  the  King  Machifie 
"Tool  Works;  secretary,  David  C.  Jones, 
vice-president  of  the  Lunkenheimer  Cn. ; 
treasurer  Neil  Lament,  works  managrer 
of  the  Laidlaw  Works  of  the  Worthiiig- 
ton  Pump  and  Machinery  Corporatiim. 
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Business  Conditions  in  England 
tmdc 

aillioa  poaadi.  tiM 
V»lM    fMT    1»S0 

mimoa  pooadi.  while 
Kiafdaai  prwtae*  U»t 
■TbM  Uhw  IOS  mil. 

•  agat— t  n«*rly  I4M  mil- 
liea  poiuidi  ia  ItSO.  Similariy  r«- 
raporta  (expoita  «t  forvicn  and  colonial 
yrorfac*)  wm  vaJaad  at  morv  than  107 
■uUmi  pooiMfa  asaiast  about  223  mil- 
baa  pooaila.  Of  iBiponiu  tlM  chief 

art  food,  driak  aaa  tobaeeo  at 
( MT  Millioa  paaada;  raw  MatariaU 

aad  aitidaa  BMi&ly  ua  awinafaetarKl. 
aioia  thaa  tTl  ndlUoa  aoaada;  and  arti- 
rlta  alaitty  or  mainly  Bwaiifacturv<l 
aMT*  tkaa  Z45  million  pooada.  Similarly 
in  exporta,  food,  drink  and  tobacco  ac- 
rounUed  for  naarly  38  million  pounds, 
raw  matanalL  ate.,  64  million  pound« 
and  articlaa  wlM>Uy  or  mainly  manufac- 
tarad  6M  aulboa  aoaada.  Oaa  export 
Mm  last  yaar  wUdiilMwed  aa  iaercase 
waa  tkat  of  aUKhinerr  which  exceeded 
n  adlUoa  poaada  in  valur.  Puttinit  it 
reaskljr.  berth  axportA  and  imports  were 
oaly  a  littlv  morp  than  half  the  value 
•f  1980,  part  of  the  differencp  beinK  due 
to  dilfereticca  in  prkca.  Calculating  on 
a\erBce  vahiea  la  1913,  it  has  b<^n 
■howa  that  total  imports  were  down  last 
year  bgr  SS  par  cent,  tout  exports  by  50 

per  caat,  and  r».«xports  by  '11  per  cent. 
FSWB  Company  RacimuTtoNs 

Aaaiu 
leaiUble 

have  recently  been 
rvlatinir  to  company 

reiristratioa*  during  la»t  year,  "nieee 
tolalWd  6,S9&,  with  a  capital  of  £99,034.- 
aeaaipared  with  10jM6  eoaipaaies  in 

capitalixtd  at  gW^MjafeT  Last 
year  mrineerinr  businesses  provided 
3&1  comoanies  with  a  capital  of  £2,948,- 
37&:  and  aiotors  288  companies  writh  a 
capital  of  «Z;WMIM. 

The  daclfaM  la  merchant  shipbuildini; 
hKt  year  ia  alMMra  in  the  annual  sum- 

mary joat  iMaad  by  "Lloyd'*  Register," 
which  fiees  the  world's  output  as  4,341,- 
•79  tons.  Of  this  the  Unit4<d  Kinirdoni 
waa  reaponaible  for  1.538,062  tons,  or 
akoatSS  per  cent,  and  the  United  States 
far  1jMW,413  ton*.  Great  Britain  pru- 
«lBna  about  three-quarters  of  her  previ- 
•ai  yaar's  output,  and,  arcordinir  to  the 
fltlllia  riven,  the  I'nited  .States  pro- 
4lacad  a  little  leas  than  half  the  previout 
Mar'aeotpot.  Germany  is  credited  with 
W,|NI  toaa.  aad  Holland,  Japan  and 
rraaea  aach  approached  the  quarter- 

8aare. 
alfia  n ia  not  dismaL     The  govem> 

it  easy  to  raise  money  at 
ratea,  and  National  Savinc  Cer- 

ttteataa  (a  highly  popular  and  proAt- >  of  thrift)  are  to  be  raised  in 
AppeaU  for  capital  have  been 

^pbddy  over-subscribed,  the  general 
pleasure  in  Waahincton  conference  dad* 
•Ions  is  almost  aoabatcd  (thoiwrh  the 
lialMd  awaataeaa  aaama  a  little  too  lonr- 
4rawa  out  for  ponolar  staying  power) 
mM  Iba  Caancs  flaaeo  has  only  hclpej 
la  alraactlMa  the  rrcwing  determina- 
Maa  that  tiM  fatare  of  Europe  (or  U  it 
af  tiM  vbola  anUi^i  world?)  shall  be 
aattlad  aaC  by  coaU  of  revenre,  greed 
ar  'aa^  kat  b*  eonauJeratiun  of  eco- 
aaaiie  facta.  Tae  oAlcial  ft|rures  of  cost 
af  lieiar  show  another  decline,  now  be- 

BY  OtR  LO.\lH>N  I KRRESPONDE.NT 

iiV  92  points  above  the  pre-war  AKUrt<, 
the  ktweat  in  faK  aince  1918.  The 
larnat  decline  is  in  the  actiml  cost  of 
food;  raata.  among  the  main  itema,  have 
riwen  somewhat,  unemployment  flgurea 
have  shown  a  decline  recently.  Accord- 

ing to  the  Mini<itry  of  L«bor  the  mean 
percentage  of  unemployed  during  laat 
jraar  among  the  trade  unions  making 
the  returns  was  15.3,  no  such  height 
having  been  reached  previou.<ly  during 
the  seventy  yean  during  which  these 
figures  have  been  collet-tetl.     In  the  en- 
5ineering  industry  probubly  more  than 
_5  per  i-ent  are  uneniplnyed,  this  apart 
from  men  on  short  time.  Ijist  year  a 
re<iuction  of  about  six  million  pounds 
\«as  effected  in  the  wage  rates  of  more 
than  seven  million  workpeople  officially 
in  review,  but  not  including  such  classes 
as  certain  municipal  and  govei-nment 
employees,  domestic  servants,  shop 
aasistants  and  aKricuhural  Inborers. 
These  reductions  more  than  wipisl  out 
the  increases  reported  during  the  previ- 

ous year 
The  Machi.ne  Tool  Trade 

A  return  has  been  >upplied  by  the 
Board  of  Trade  to  the  RuropcHn  edition 
of  American  Machinist  showing  ex- 

ports and  iniDorts  of  machine  tools  from 
and  into  the  United  Kingdom  during  last 
year.  Dealing  only  with  complete  tools, 
the  weiicht  of  British-made  tools  ex- 

ported was  19,972  tons,  valued  at 
r238X,448,  or  about  £145  to  the  ton. 

This  is  n  ">0  per  cent  increase  on  pre- war ton  values,  and  of  course  the  total 
value,  though  less  than  1920,  is  other- 

wise the  highest  entered  for  any  given 
year  and  is  about  three  times  pre-war 
value.  The  weight  also  exceeds  last 

year's  figures  and  is  about  33  per  cent 
above  pre-war   rates. 

Of  machine  tool  imports  the  total  on 
tho  same  basis  amounted  to  2,940  tons 
or  less  than  the  pre-war  average;  and 
tha  value  amounted  to  £609339,  or 
about  twice  pre-war  values,  the  value 
per  ton  Ix-ing  about  £207.  which  is  also 
about  twice  pre-war  figures. 
An  analysis  of  the  figures  published 

by  the  European  edition  shows  that 
taking  valufrs  per  ton,  only  in  the  case 
of  drilling  machines  is  the  British 
article  higher  than  the  imported  tool. 
It  also  makes  quite  plain  the  fact  that 
the  average  tool  importe<l  is  much 
lighter  than  the  average  British  ma- 

chine tool  exported;  the  average  lathe 
imported,  for  example,  weighing  0.43 
tons,  as  against  an  export  figure  of  2.46 
tons.  Similarly,  in  drilling  machines 
the  figures  are  0.23  ag«inat  1.10,  grind- 

ing machines  0.47  against  1.03,  planing 
and  shaping  machines  0.74  against  3.83, 
and  in  presaes,  etc.,  1.95  against  3.78. 
But  in  milling  machines  the  average 
tool  imported  was  slightly  the  heavier, 
namely,  1.66  tons  as  compared  with 
British  ex]>ort  at  1.57  tons.  The  official 
table*  need  to  be  further  *ub-4livided 
as,  taking  values,  nearly  a  quarter  of 
the  exporta  and  more  than  a  third  of 
the  imports  are  entered  under  the  head- 

ing "other."  In  exports,  the  largest 
single  item,  approaching  £1,000,000 
(£974,392  in  fact)  was  for  lathes,  the 
next  being  drilling  machines  at  £380,- 
(06,  followi^d  by  planing  and  shaping 
machines  at  £298,675.  Lathes  also  form 
the  largest  item  in  the  import  values, 

namely,  £70,502.  excapUag  preaaes,  ett  . 
which  were  valued  at  £146^63,  with 
tlrilling  mactiines  at  £52,347,  milling 
machines  at  £46,719,  grinding  muchinrv 
£43,459,  and  planers  and  shupcrs  ai 
£23.797. 

A  scurry  through  some  of  the  lead- 
ing machine  tool  firms  would  neces- 

sarily leave  the  on-looker  somewhat 
depressed,  and  specialists  have  found  it 
advisable  ahno»t  to  drop  the  protlm- 
tion  of  machine  tools  and  to  take  up 
ordinary  eiiKineering  manufactures  and 
repairs.  The  lack  of  onlers  extt-nds over  almost  the  whole  field  of  machine 
tools  but  several  press  firms  have  been 
very  hard  hit  and  one  in  particular  hai, 
according  to  report,  made  some  very 
doitf>tful  debts.  Very  few  of  the  motor 
car  firms  can  be  regarded  as  busy, 
though  this  is  certainly  true  of  three 
or  four  in  the  Coventry  district,  mainly 
engaged  in  the  production  of  the  lighter 
car.  The  export  trade  is  wanting.  Re- 

turning to  machine  tools,  some  ftrm^, 
besides  necessarily  diminishing  the 
works  staff,  have  also  diachapged  a  very 
large  propoi^ion  of  the  office  personnel. 
But  this  is  not  true  in  every  instance. 
The  drawing  office  of  Alfrwl  Herbert, 
Ltd.,  Coventry,  for  example,  appears  to 
be  just  as  busy  as  when  <trade  is  boom- 

ing. The  fi?Ri  is  introducing  a  new,  or 
rather  revised,  lathe  witn  V-bwl  and 
all  slides  completely  covered,  toesides  a 
number  of  smaller  machine  shop  items. 

Prices  Down  To  Get  Ordexs 

Machine  tool  pricet  have,  of  course, 
been  lowered,  in  some  cases  by  20  or 
even  26  per  cent;  in  fact  the  representa- 

tive of  one  firm  was  told  that  a  competi- 
tor had  reduced 'his  price  since  last  June 

by  30  per  cent.  Of  course,  similar 
statements  are  often  made  for  the  pur- 

pose of  obtaining  further  concessi<ms, 
and  a  case  within  the  knowledge  of 
the  writer  recently  forms  an  instance. 
.Some  special  engineering  materiHJ, 
made  by  three  or  four  firms  only,  wns 
quoted  by  one  firm  «<.  £40  a  ton,  this 
not  including  any  machining,  which,  it 
was  subsequently  discovered,  would  be 
needed.  Being  given  fullest  particu- 

lars, another  firm  quoted  £30  and  was 
told  over  the  telephone  by  the  pur- 

chasers that  they  had  expected  to  pay 
£27  but  would  be  willing  to  go  to  £28 
if  that  price  would  he  accepted  at  once 
— and  It  was.  Another  firm,  in  this 
case  a  well-known  machine  tool  concern, 
to  secure  an  order  reduced  bv  £800  the 

price  of  a  machine  described  as  'by  no 
means  expensive. 

A  statement  made  by  the  liquidator 

of  the  Aircraft  Manufacturing  C'o , 
Hendon,  will  be  read  with  some  atten- 

tion on  your  side.  It  claimed  that  tho 
Gnome  and  Le  Rhone  engines,  in  which 
the  company  Is  interested,  were  used 
for  the  United  States  aircraft,  in  con- 

nection with  which  "the  company  had 

not  been  adequately  remunerated,"  to use  the  words  of  the  li<^i(lator.  Holt 
Thomas,  a  former  chairman  of  the  com- 

pany, wrote  that  "the  De  Haviland  ma- chines are  now  the  favorite  of  the 

world."  He  believed  their  use  for  peace 

purposes  in  the  United  States  whs  a 
breach  of  agreement.  "If  it  were  not 
for  this  the  good  will  and  designs  wouM 

be  worth  a  laage  sum  to  the  cf)m|iiiriv' 
in  the  United  States." 
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The  French  Machine  Tool  Market 

By  c.  e.  carpenter 
President,  C.  K.  Carpenter  Co.,  Society  Anonyme,  Paris,  France 

The  opening  weeks  of  the  new  year 
have  witnessed  an  improvement  in  the 
demand   for    machine    tools   in    France 

hich,  if  maintained,  will  help  a  great 
.  al  toward  disprlling  the  gloom  re- 

sulting fix>m  last  year's  almost  total 
suspension  of  business.  By  this,  it  is 
not  meant  that  anything  approaching 
a  brisk  demand  has  sprung  up.  On  the 
contrary,  buyers  are  "few  and  far  be- 

tween" and  those  that  have  purchases 
to  make  are  exceedingly  careful  in 
selecting  the  best  values  for  their  in- 

vestment. However,  the  fact  remains 
that  inquiries  are  being  sent  out  in 
increasing  numlbers  and  that  a  fair 
amount  of  machinery  is  being  pur- 
chased. 

In  some  cases  the  purchases  are  the 
result  of  the  carrying  out  of  long-de- 

ferred programs,  indicating  that  a  bet- 
ter feeling  concerning  the  future  exists 

among  metal-working  plants.  In  other 
cases  machines  are  being  bought  by 
foreign  manufacturers  who  seem  to 
have  come  to  the  conclusion  that  the 
future  possibilities  of  the  French 
market  warrant  the  development  of 
branch  factories  in  France,  while  the 
hiivi  category  of  buyers  comprises  those 
shops  that  need  one  Or  more  machines 
for  replacement  pui-poses  or  for  round- 

ing out  their  normal  equipment.  In  the 
aggregate  it  can  'be  conservatively 
stated  that  a  substantial  amount  of 
machinery  has  been  bought  during  the 
past  five  weeks,  and,  furthermore,  that 
the  next  few  months  should  bring  a 
further  improvement  in  the  demand. 

The  price  question  is  not  so  encourag- 
ing, for  while  sales  have  been  made,  the 

buyers,  rather  than  the  sellers,  have 
profited  in  the  majority  of  transactions, 
the  reason  being  that  business  in  France 
i.s  decidedly  in  the  throes  of  the  liquida- 

tion process  to  the  consequent  ad- 
vantage of  the  buyer.  The  seller,  with 

true  French  tenacity,  resisted  the  en- 
croachment of  the  inevitable  readjust- 

ment until  the  marked  improvement  in 
the  exchange  rate  gave  warning  of  the 
impending  drop  in  values. 

Liquidation  in  Process 

The  liquidation  process,  as  far  as 
machine  tools  are  concerned,  promises 
to  be  a  very  complicated  and  prolonged 
one,  for  not  alone  have  the  importers 
been  loaded  down  with  heavy  stocks  left 
over  from  the  post-war  inflation,  but 
the  shop  owners  themselves  have  had, 
and  still  have,  sufficient  surplus  stocks 
to  make  them  formidable  competitors 
of  the  legitimate  dealers  and  importers. 
The  tremendous  activity  of  the  metal- 
working  plants  during  the  war  and  fol- 

lowing the  aitnistice  brought  about  the 
importart^ion  of  u  great  many  more 
machine  tools  than  such  plants  need 
for  their  normal  work.  Great  numbers 
of  machines  are  therefore  idle  through- 

out the  country  and  their  owners  have 
begun  to  take  stock  of  them  and  to  seek 
to  find  a  means  of  either  disposing  of 
them  for  much-needed  cash,  or  of  ex- 

changing them  for  other  needed  equip- 
ment. 
The  direct  result  of  this  situation 

has  been  the  creation  in  France  of  a 
second-hand  machine  tool  market, 
v;hich  did  not  exist  before  the  war,  but 
which  is  now  so  firmly  established  that 

it  is  certain  to  be  an  important  factor 
in  the  trade  until  the  large  surplus 
stocks  are  thoroughly  digested.  In  the 
beginning  of  the  development  of  the 
second-hand  market  there  was  consider- 

able mistrust  of  used  machines  on  the 
part  of  the  large  users,  but  the  rapidly 
mounting  prices  of  new  machines  caused 
many  buyers  bo  overcome  their  preju- 

dice and  to  experiment  with  second- 
hand material.  The  experiments  were 

apparently  satisfactory,  for  a  heavy 
trade  has  since  sprung  up  and  it  can 
safely  be  said  that  few  buyers  nowa- 

days purchase  machinery  without  hav- 
ing first  thoroughly  canvassed  the 

second-hand  market. 

Left-over  Army  Stocks 

Probably  one  of  the  greatest  factors 
in  the  creation  of  the  second-hand  ma- 

chinery market  in  France  were  the 
stocks  of  machines  in  the  American  and 
British  army  repair  shops  throughout 
France.  In  the  case  of  the  American 
army,  all  the  stocks  were  taken  over 
by  the  French  government  and  reserved 
for  the  needs  of  the  devastated  pro- 

vinces; while  in  the  case  of  the  British 
stocks  the  British  Ministry  of  Muni- 

tions, through  its  branch  in  Paris,  ad- 
vertised them  extensively  in  the  French 

press.  When  prospective  buyers  found 
that  the  machines  were  in  excellent 
condition  and  fully  tooled  and  that 
the  prices  were  considerably  below 
normal  market  values,  they  were  en- 

couraged to  seek  further  for  similar 
bargains.  Many  buyers  also  visited  the 
American  camps  and  endeavored  to 
make  purchases  but  were  prevented  by 
the  ruling  favoring  the  devastated 
provinces  of  the   North. 

In  the  partially  dismantled  American 
camps  no  machine  tools  now  remain, 
except  at  Verneuil,  the  main  repair  shop 
of  the  Motor  Transport  Corps.  At 
Verneuil,  the  machine  tool  equipment  is 
still  intact,  but  will  shortly  be  offered 
for  sale  by  the  private  liquidators  who 
have  taken  it  over  from  the  French 
government.  Efforts  are  being  made 
to  dispose  of  the  Verneuil  repair  shop 
as  a  single  unit.  If  this  method  proves 
unsuccessful  which  it  no  doubt  will,  on 
account  of  the  unfavorable  situation  of 
the  place  for  a  manufacturing  enter- 

prise, the  machines  will  be  sold  in  single 
lots,  thereby  further  adding  to  the  diffi- 

culties of  machine  tool  importers,  for 
the  Verneuil  equipment  comprises  a 
large  number  of  the  best  makes  of 
American  machine  tools,  and  they  were 
so  slightly  used  by  the  motor  transport 
mechanics,  that  they  are  to  all  intents 
and  purposes  equivalent  to  new  ma- 

chines. A  complete  inventory  of  the 
machine  tools  in  the  Verneuil  shops,  if 
printed,  would  resemble  very  closely 
the  index  to  the  advertising  pages  of 
the  Ambjrican  Machinist. 

Surplus  army  stocks,  however,  im- 
portant as  they  have  'been  on  the  ma- 

chine tool  market  during  the  past  three 

years,  are  comparatively  small  in  com- 
parison with  the  vast  numbers  of  ma- 

chines still  in  the  hands  of  machine 
shop  owners,  which  will  eventually  find 
their  way  into  trade  channels,  A  nota- 

ble case  that  will  serve  as  an  illustra- 
tion is  that  of  Automobiles  Berliet,  of 

Venessieux,   near    Lyon.      The    Berliet 

plant,  begun  during  the  war  and  com- 
pleted after  the  armistice,  was  built 

for  the  purpose  of  manufacturing  a  low- 
priced  car  on  American  lines.  It  aimed 
at  what  was,  for  France,  a  very  largo 
production  and  no  expense  was  spared 
in  equipping  it  with  the  best  American 
machine  tools.  Before  the  production 
could  be  got  fairly  under  way  the  bot- 

tom dropped  out  of  the  automobile 
market  and  it  was  found  that  a  large 
part  of  the  machine  tool  equipment 
could  not  be  used  for  a  long  time  to 
come.  Printed  specifications  of  the 
surplus  machinery  were  distributed 
broadcast  among  French  machine 
shops  and  dealers  and  many  sales  were 
made  at  substantial  prices.  Another 
notable  instance  is  that  of  a  large  shop 
in  the  southern  part  of  France  which 
purchased,  during  the  latter  part  of  the  , 
war,  a  complete  machine  tool  equip- 

ment for  the  prodiKtion  of  aviation 
motors  with  the  ultimate  object  of  the 
construction  of  automobiles  or  tractors. 
Labor  troubles  after  the  armistice  in- 

terfered with  the  after-war  program  so 
seriously  that  some  months  ago  the 
entire  machine  tool  equipment  was 
placed  on  the  market. 

American  Machines  in  Favor 

The  direct  result  of  these,  and  many 
similar  instances,  coupled  with  the 
unfavorable  rate  of  exchange  prevailing 
between  France  and  the  United  States, 
has  been  to  discourage  importations  of 
American  machines.  On  the  other 
hand,  some  consolation  is  to  be  found 
in  the  fact  that  importations  of  Ger- 

man machines  have  likewise  been  af- 
fected, since  German  prices  even  though 

low  have  been  higher  than  those  asked 
for  surplus  stocks  of  American  ma- 

chines. Another  point  of  great  im- 
portance to  future  American  trade  with 

France  is  the  fact  that,  due  to  the  com- 
paratively low  prices  of  surplus  and 

used  American  machines,  many  of  the 
small  shops  have  been  able  to  buy  them 
and  to  become  familiar  with  American 
accuracy  and  design.  Before  the  war, 
these  small  shops  were  content  to  'buy 
exclusively  German  machines.  As  con- 

ditions now  are,  not  until  the  stocks  of 
new  and  used  American  machines  are 
thoroughly  digested  will  it  be  possible 
for  German  machine  tool  builders  to 
gain  much  headway  in  France;  and  by 
that  time  it  is  to  be  hoped  that  not  only 
will  German  production  costs  have 
greatly  increased  but  that  the  ex- 

change rate  between  France  and  the 
United  States  will  have  improved  to  a 
point  that  will  render  further  substan- 

tial importations  possible. 

Market  for  Oil- Well  Equip- 
ment in  Argentina 

Argentine  purchases  of  oil-well  equip- 
ment and  supplies  '  promise  to  be  im- 

portant during  the  present  year,  accord- 
ing to  advices  received  from  commercial 

attache  Edward  F.  Feeley,  of  Buenos 
Aires.  Large  manufacturers  are  urged 

to  keep  on  the  ground  qualified  repre- 
sentatives who  are  thoroughly  ac- 

quainted with  the  technical  features  of 
the  business. 
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Business  Conditions  in  Germany 

T^  tk»piie%  IB  German  iadrntr^  who 
4mk*m^  tM  IB— ilnMt  aad  daratMMt  of 
tb»  baaiaaM  m«m.  haw  bsM  Mti«- 
Ui  hf  mhtM^nmt  imlopmmU.  Surt- 
Im  villi  Ike  iroa  and  atmi  iadttatry, 
«M(«  the  rMoH  barimii  of  Novcmb«r 

a  alMip  dadia*  la  Dacvmlwr, 
of  bwiaw*  spread  all  ov«r 
ladaatrica.  liM  wwkcninc 

•f  IIm  inaiirrlr  aMrkci  is  not  yet  very 
Um  cxpon  market  has  been 

■ffeetad  bv  the  revvrae  move- 
H  the  aiAanrc.  The  larxe 

vt  boaiaMa  conclud«l  at  the 
of  Mm  boom,  which  was 

the  losrast  mark  quu- 
la  toCtariac,  ud  threatens  to 
e  the  export  business.  A 

wnmt  aMay  of  the  export  orders  filled 
m  Naeaasber  are  in  a  state  of  cancela- 
tiaa.  Bither  the  buyers  or  the  sellers 
were  qaicfc  to  attMq>t  a  withdrawal, 
when  in  Datawhsi  tlM  mark  doubled  its 
November  rahie.  Where  the  contracts 
Ware  payable  in  mark*  the  foreiirn 
hayers  fouirbt  shy,  and  if  made  out  in 
foreign  monry  the  German  sellers  felt 
the  pinch.  The  events  of  December  are 
a  drastic  illiutration  of  the  one-sided 
■lenu  of  the  new  policy  to  sell  in 
faraicB  cnirsncy  on  export  orders.  Al- 
-^  '  sellers  have  it  in  their  hands  to 

Ihsaisilves  by  makinc  use  of  an 
offered  by  the  German 

Ststn  Bank  to  cover  acainst  the  day  of 
delivery  within  one  year  frum  the  re- 
cespt  of  th<r  order,  it  seems  that  very 
few  manufacturers  have  made  use  of 
it.  Thr  most  presaing  necessity  of  the 

I  the  stabilisation  of  the  exchange, 
not  be  put  forward  in  a  stronger 
than  by  recent   experiences. 
DiaAProiNTn)  at  Cannib 

The  rapid  change  of  complexion  in 
money  market  and  the  outlook  upon 
Cannes  cunfcrencc.  where  cicrisiona 

vital  to  Grrman  imiu»tr>'  were 
ia  ab«-yancr.  are  primarily  re- 

apeaaible  for  the  sudden  drop  of  busi- 
aaaa.  The  population  was  led  to  expect 
a  avw  settJament  favorable  to  German 
flaaacas,  the  tnflt*ence  of  which  on  busi- 
aaaa  no  one  seemed  quite  able  to  fore- 

shadow. The  greater  part  of  the  press 
a(  Iho  coantr^  was  toned  to  hopeful 
atoaias,  signaling  a  new  and  better  era; 
bat  manufacturers  were  not  able  to  see 
tho  advantages  if  the  expectations 
promised  by  the  r«nneii  conference  were 
realis*^.  Although  Dr.  Rathrnau,  who 

rspwisaau  hir|re  industrial  in- 
as  veil  as  poblic  ones,  plays  a 

■iaant  part  in  this  matter,  the  iron 
■taol  industrv,  comprising  the  ma- 
I  haiUing  and  metal  working  indos* 

titaa,  la  generally  opposed  to  the  gov- 
armneiit's  policy  with  regard  to  tha 
reparations.  Trir  point  of  viaw  pre- 

vailing in  this  induatry  may  be  gleaned 
from  the  opiniono  heard  at  an  interview 
with  an  induntnal  leader  of  high  atand- 
ing,  who  also  plays  an  important  part 
in  pabtif  mattrrs.  These  opinions  are 
ti  Bnpara7;cl  frankness,  which  explains 
At  dr«irr  (if  the  gentlemen  in  question 
not  to  diacloae  hb  identity.  Tney  ara 
qaite  tirplraJ  of  thi«  class  of  businesa 
asaa.  Askod  for  hia  opinion  of, the  con- 
aa^jBrneeo  of  a  moratorium  on  Ger- 

aaaay's  economic  life,  and  specifically 
a«  the  German  industry,  the  following 
answer  wa*  made: 

By  OUR  BERU.N  CORRESPO.NDENT 

"A  moratorium,  as  contemplated  at 
Cannas.  has  the  avowed  object  of  giv- 

ing GornHUiy  a  short  iime  to  rally  its 
strength  ■  hardly  mure  than  a  breath- 

ing spell,  which  is  entirely  inHufficient. 
Germany  needs  four  to  five  years  of 
absolute  rest,  free  from  out^iide  pres- 
sura.  Germany  is  a  body  with  thinned- 
oat  blood,  shaken  by  the  consequences  of 
serious  illness.  In  foreign  countries  the 
strength  left  in  this  bodv  is  largely 
overrated.  This  is  particularly  true  of 
the  industry.  Sntall  bUnie  to  them  in 
this  respect,  as  the  German  industry  it- 

self has  been  and  is  still  overrating  its 
strength  considerably,  and  is  only  now 
commencing  tu  realise  its  true  relation 
of  strength  to  foreign  rivals.  The 
truth  in  this  respect  has  been  delib- 

erately suppressed  inside  and  outside 
the  country.  Reporta  on  the  external 
conditions  of  the  industry,  often  highly 
flavored  according  to  the  immediate  ob- 

jects in  view,  have  been  circulated 
widejy,  but  serious  critics  of  internal 
conditions  have  found  very  little  or  no 
opportunity  to  voice  their  opinion  in 
public.  Foreign  countries  have  formed 
an  entirely  erroneous  opinion  of  the 
state  of  German  industrV.  This  pros- 

perity exists  on  the  surface  only,  and 
disappears  under  the  critical  eye.  It 
exists  solely  on  the  grace  of  the  under- 
farity  of  our  cost  of  material  and  labor, 
t  is  necessary  to  preserve  a  sufficient 
margin  between  this  under-parity  and 
the  rate  of  exchange.  The  cost  of  ma- 

terial and  labor  has  a  constant  upward 
tendency.  There  can  only  ha  a  certain 
stability  of  business  as  long  as  the 
rate  of  exchange  has  a  corresponding 
movem»nt. 

"It  was  the  chief  aim  of  the  Cannes 
conference  to  stop  fuller  depreciation 
of  the  German  currency  and  to  help  the 
mark  to  improve.  At  the  same  time,  it 
was  aimed  to  further  raise  the  price  of 
coal  and  transportation,  which  naturally 
would  result  in  a  general  rise  of  prices 
and  cause  a  considerable  increase  in 
manufacturing  cost.  The  inevitable 
result  wciuld  be  the  elimination  of  Ger- 

man induHtry  from  competition  in  the 
Western  markets.  This  is  no  exaggera- 

tion, as  can  be  seen  from  the  fact  that 
certain  classes  of  industry  find  it  hard, 
even  under  the  present  conditions,  to 
compete  against  foreign  rivals.  The 
opening  of  the  Eastern  market  would  be 
an  entirely  inadequate  compensation, 
even  if  it  could  be  performed  as  quickly 
as  optimists  think.  The  decision  con- 
tccnplated  at  Cannes  would  put  the  Ger- 

man industry  in  a  very  precarious,  not 
to  sa^  critical,  situation.  Payments  in 
kind  instead  of  gold,  as  arranged  under 
the  Wiesbaden  agreement,  would  not 
bring  relief,  as  they  would  not  work  in 
practice.  They  amount  to  a  compulsory 
export,  a  matter  which  is  In  sucn  sharp 
antithesis  to  the  laws  of  supply  and  de- 
msnd  that  it  would  be  idle  to  count  upon 

them." 

iNKmCIBNCY  OP  InDUSTKY 

Turning  to  the  itpeciflc  condition  in 
the  German  iron  and  steel  industries 
especislly  with  regsrd  to  the  manufac- 
toring  coat  in  comparison  with  other 
countries,  the  following  opinion  was  ex- 

pressed: "It  is  true  that  we  pay  much  less  for 
labor  and  material,  eapecialty  in  com- 

parison   with    the    United    .States,    our 

chief  rival,  but  no  conclusions  shoulil  i'< 
drawn  from  this  fact  alone,  withou: 
taking  all  other  conditions  into  ecu 
sideration.  Uur  factories  have  (l< 
teriorated.  They  are  full  of  equipnn  i  i 
fit  only  for  scrapping.  A  large  pail  <>t 
the  old  machinery  left  over  from  the 
war  has,  by  misunderstood  economy, 
been  kept  in  service.  Our  labor  condi- 

tions, although  the  efficiency  of  the 
workmen  has  greatly  improved  during 
the  last  year,  are  far  below  normal. 
Manufacturers  are  forced  by  law  to 
keep  a  large  amount  of  unproductive 
labor.  This  and  other  burdens  for  the 
benefit  of  the  workmen  are  greatly  add- 

ing to  overhead  expenses.  The  eight- 
hour  day,  which  in  reality  is  only  a 
seven-hour  day.  ia  entirely  inadequate 
for  a  country  thrown  upon  work  as  its 
main  asset.  We  have  again  a  piece- 

work systevn  but  only  by  name.  It  is 
really  onlv  a  premium  system,  and  not 
a  very  efficient  one  at  that.  The  con- 

trol of  the  manufacturers  has  been 
greatly  restricted  under  the  Shop  Coun- 

cil Law,  which  so  far  has  only  acted  as 
a  handicap  to  efficiency,  and  is  benefit- 

ing solely  one  side,  that  is,  the  em- 
ployee. Germany  has  always  been  far Dehind  in  the  highly  advanced  economics 

of  the  shops  in  the  United  States,  and  is 
now  further  removed  than  ever.  Modest 
attempts  to  copy  American  methods 
started  in  pre-war  times  but  were  inter- 

rupted by  the  war,  and  have  never  been 
resumed.  During  the  intervening  years 
nothing  has  been  done  to  eliminate 
waste  of  material  and  labor  and  noth- 

ing can  be  done  under  present  condi- 
tions. On  the  contrary,  since  the  out- 

break of  the  war  the  industry  of  the 
country  has  been  drifting  away  from 
this  aim,  and  is  now  wallowing  in 

waste." 

Macuinkry  Trade  Busy 
In  the  machine  building  industry  it 

can  be  noticed  that  competition,  which 
in  November  was  hardly  noticeable,  has 
again  commenced,  resulting  in  a  certain 
amount  of  underselling.  This  applies 
particularly  to  the  weaker  members  of 
the  industrial  family.  As  a  conse- 

quence, the  upward  tendency  of  prices 
has  reached  itq  culmination,  and  prices 
are  again  more  or  leas  on  the  retro- 

grade. The  latter  is  somewhat  ac- 
celerated by  information  coming  from 

all  parts  of  the  machine  building  indus- 
try of  tenders  for  foreign  specifications 

having  fallen  through  on  account  of 
high  prices. 

In  the  machine  tool  building  industry 
the  business  in  hand  is  still  large,  keep- 

ing manufacturers  employed  for  sev- 
eral months  ahead.  Cancellations  are, 

however,  not  infrequent,  and  many 
orders  for  long  delivery  have  already 
been  annulled.  Manufacturers  are  as 
a  rule  not  over-eager  to  bind  buyers  to 
their  bargain  if  the  orders  were  given 
at  firm  prices.  During  October  and 
November  .many  manufacturers  had 
booked  orders  for  export  in  the  cur- 

rency of  the  buyer,  when  the  murk  was 
260  to  .300  to  the  dollar.  In  view  of  the 
certain  increase  of  cost  and  overhead, 
ami  in  consideration  of  the  uncertain 
hope  that  the  rate  of  exchange  would 
again  sink  to  the  level  on  which  the 
quotations  were  based,  they  are  only  loo 
willing  to  withdraw  and  are  oficn  doing 
ilieiir  best  to  lor-i'  cHririlliiiions. 
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Actors  and  public  speakers  under- 
stand that  there  is  generally  an  inter- 

val between  the  delivery  of  their  most 
telling  passages  and  the  response  of 
the  audience  in  laughter,  applause  or 
disapproval. 

In  the  financial  and  commercial  mar- 
kets there  is  a  similar  interval  be- 

tween the  time  at  which  a  change  in 
basic  conditions  becomes  apparent  and 
the  reaction  of  the  public  mind  as  ex- 

pressed in  prices.  The  reason  for  this 
interval  is  the  same  in  both  cases. 
Individually  or  collectively  the  intelli- 

gence of  the  average  man  is  slow  to 
appreciate  the  significance  of  what  he 
hears.  He  takes  time  to  make  up  his 
mind  and  more  time  to  act  upon  his 
conclusions.  In  the  case  of  influences 
that  are  at  all  obscure,  or  for  an  under- 

standing of  which  an  academic  knowl- 
edge of  economics  is  necessary,  the 

interval  between  cause  and  effect  is 
likely  to  be  lengthened.  To  most  busi- 

ness men  seeing  is  believing  and  they 
wait  for  leadership  before  taking  the 
course  logically  indicated  by  what  they 
hear.  This  explains  why  so  few  buy  at 
the  bottom  and  sell  at  the  top,  and  why 
the  merchant  or  speculator  must  under- 

stand psychology  as  well  as  arithmetic 
if  he  is  to  succeed.  It  also  explains 

why  we  are  only  just  now  beginning' to  feel  the  effect  of  the  change  in  con- 
ditions that  was  apparent  and  repeat- 

edly pointed  out  in  these  letters  weeks 
and  months  ago. 

World  Markets  Firm 

The  markets  on  both  sides  of  the 
Atlantic  were  nearly  all  affirmatively 
strong  last  week.  In  London  the  stock 
exchange  was  described  as  booming  and 
both  speculative  and  investment  issues 
were  eagerly  bought  on  easy  money 
and  the  advance  in  exchange  which 
carried  sterling  up  to  4.41i  last  Thurs- 

day and  lifted  francs,  Canadian  dollars 
and  most  other  foreign  currencies  pro- 

portionately. German  marks  and  Aus- 
trian kronen  were  the  only  laggards  in 

the  upward  movement,  but  they  are 
hopelessly  and  literally  water-logged  by 

the  flood'  of  paper  money  which  flows from  the  printing  presses  at  Berlin 
and  Vienna. 

The  Bankers  Magazine  of  London 
estimates  that  the  advance  during 
January  added  113,751,000  pounds  to 
the  market  value  of  387  standard 
securities,  and  the  additional  rise  dur- 

ing February  has  probably  doubled  this 
so  that  the  English  are  "feeling  richer" 
by  more  than  a  billion  dollars. 

In  New  York  both  bonds  and  stocks 
are  higher,  but  the  activity  has  shifted 
from  the  former  to  the  latter  and  has 
been  especially  noticeable  in  the  case 
of  the  low  priced  railway  shares  whose 
earning  power  and  strategic  value  in 
the  inevitable  consolidations  provided 
for  in  the  Esoh-Cummins  bill  specula- 

tors and  investors  are  at  last  com- 
mencing to  ̂ discover.  That  the  far- 

sighted    crooks    who    run    the    bucket 

shops  are  welching  under  cover  of 
bankruptcy  is  another  indication  of 
good  times. 

On  the  Chicago  Board  of  Trade  wheat 
has  sold  at  an  advance  of  more  than 

40  cents  over  the  season's  low.  Com 
is  up  14  cents  from  the  bottom  and 
hogs,  hog  products  and  cattle  are  well 
on  the  way  to  the  level  of  normalcy. 

Price  Trend  Upward 

In  the  cotton  market  there  has  been 
a  recrudescence  of  bullish  sentiment 
and  though  the  advance  has  halted 
around  18  cents,  the  present  feeling  is 
that  a  crop  of  10,000,000  bales  next 
year  will  be  too  small  to  supply  the 
increased  American  consumption  plus 
the  larger  demand  from  Europe  that 
is  expected  as  a  result  of  the  greater 
purchasing  power  indicated  by  the  ad- 

vance in  foreign  exchange.  The  prices 
for  many  of  the  less  talked  of  com- 

modities such  as  hides,  leather,  wool, 
lumber,  coffee  and  cotton  oil  are  like- 

wise tending  upward,  and  while  sugar 
was  slightly  lower,  the  much  talked  of 
sui-plus  is  being  distributed  with  amaz- 

ing rapidity.  The  steel  business  is 
looking  up  because  the  railroads  are 
'buying  more  freely  and  a  slight  decline 
in  copper,  due  probably  to  the  expecta- 

tion of  an  increased  supply  from  the 
recently  reopened  mines,  is  almost  the 
only  exception  to  the  upward  movement. 

Although  February  is  normally  the 
dullest  month  of  the  year  in  the  retail 
trade  the  consumptive  offtake  is  gain- 

ing and  this  is  reflected  in  jobbers' 
sales,  which  are  increasing,  although 
the  buying  is  still  from  hand  to  mouth. 
Cotton  fabrics  are  in  better  <^mand. 
The  American  Woolen  Co.  is  sold  up  on 
many  of  its  lines  and  has  withdrawn 
them  while  dealers  in  silks  say  they 
are  doing  a  good  business  Respite  the. 
discreditable  gyrations  of  raw  silk  in 
the  Yokohama  market. 

Confidence  Restored 

Railroad  traffic  is  gaining,  car  load- 
ings are  increasing  and  earnings  are 

much  better  than  had  'been  expected. 
There  seems  every  reason  to  expect 
a  cumulative  gain  in  the  volume  of 
business  at  gradually  advancing  prices 
as  spring  opens  and  summer  ap- 

proaches. The  persistent  pessimism  of 
the .  last  twelve  months  has  restricted 
buying.  Shelves  are  bare.  Stocks  are 
low  all  along  the  line  from  producer  to 
consumer  and  it  will  take  some  time  to 
replenish  them.  But  the  recognition 
of  these  conditions  recently  manifest 
in  the  more  speculative  markets  is  not 
yet  universal. 

Some  are  still  skeptical  and  we  must 
continue  to  make  allowance  for  the 

interval  be'^./een  good  aews  and  its 
complete  acceptance.  When  that  time 
arrives  the  upward  movement  will  ibe 
fi.nished,  but  as  it  has  taken  nearly  a 
year  of  rising  bank  reserves  to  con- 

vince a  relatively  small  proportion  of 
the  business   community  that  the  tide 

could  turn  another  year  may  elapse 
before  everyone  realizes  that  it  nan 
turned.  By  that  time  it  will  probably 
have  reached  its  flood  and  those  who 
then  suggest  that  it  may  fall  again 
may  be  execrated  for  their  farsighted 
pessimisfti  as  was  the  writer  for  his 
optimism  twelve  months  ago. 

But  for  the  present  and  the  near 
future  there  is  nothing  to  indicate  any 
contraction  in  the  abundant  supply  of 
credit  upon  which  the  revival  now  in 
progress  is  pedestalled.  The  Federal 
Reserve  statement,  published  last  Fri- 

day, is  in  fact  almost  sensational  in 
the  plethora  of  money  that  it  reflects. 
The  reserve  ratio  has  advanced  from 
76.4  per  cent  to  78.1,  and  the  stock  of 
gold  has  gained  another  $10,000,000. 
"The  Federal  Reserve  notes  in  circula- 

tion amount  to  $2,255,000,000,  and  the 
deposits  to  $1,772,000,000,  against  which 
there  is  held  $2,947,000,000  in  gold. 
These  figures  are,  I  think,  almost  with- 

out precedent  in  the  histoi-y  of  banking. 
It  is  not  surprising  therefore  that 
President  Harding  and  the  Federal 
Reserve  Board  are  exultant  in  predict- 

ing better  times,  although  it  is  hard  to 
see  how  they  can  prevent  the  gold  in- 

flation so  frequently  prophesied  in  these 
letters,  unless  they  persuade  Mi .  Ford- 
ney  to  include  a  prohibitive  duty  on 
further  imports  of  gold  in  his  tariff  bill. 

The  Coal  Strike  Menace 

There  are,  however,  as  usual  a  few 
clouds  on  the  horizon  and,  although 
they  are  not  very  black,  they  are  not 
to  be  ignored.  The  darkest  is  the 
threatened  coal  strike  set  for  April  1. 
There  is  reason  to  hope  that  it  will 
be  averted,  now  that  the  miners  and 
the  operators  are  talking  together.  The 
public  do  not  fully  understand  the 
merits  of  the  controversy,  but  if  it 
issues  in  a  coal  famine  the  consumers 
will  make  their  anger  felt  through  Con- 

gress and  both  parties  to  the  quarrel 
are  commencing  to  realize  this. 

The  postponement  of  the  Genoa  Con- 
ference now  practically  agreed  upon  is 

another  shadow  across  the  path  of  recon- 
struction in  Europe  that  may  or  may  not 

be  of  auspicious  augury,  but  in  so  far 
as  the  United  States  is  concerned  it  is 
not  immediately  important  and  is  more 
than  counterbalanced  by  the  impasse 
which  confronts  those  'who  were  bent 
upon  the  passage  of  the_  Bonus  Bill. 
The  ship  subsidy  bill  is  the  next 
measure  to  which  the  opponents  of 

group  selfishness  must  address  them- selves. A  cursory  examination  of  it 
indicates  that  in  the  end  it  will  prob- 

ably cost  the  Government  more  than 
it  hopes  to  Qibtain  for  the  ships  whose 
sale  it  is  expected  to  make  possible. 

There  are,  however,  relatively  minor 
matters.  The  impoi-tant  fact  is  that 
the  winter  of  our  discontent  is  nearly 
ended  and  that  we  have  reason  to  hope 

that  the  sum'mer  will  be  made  glorious by  the  sunshine  of  confidence  and 
prosperity. 
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The  Trend  of  Business  Im- 
provement— Plants 

Resuming 

TW  Wapd»-Ewrta  Stor*  Co..  Sprin*. 
•M.  M«^  iMa  nmmmI  opwaUoM  at 

Th«  P«c*  Harsh«y  Co..  WoIUnd, 
OnU.  Canada.  roauiUM  operationa  at 
ita  loral   atael   pip«  mills  on   F«b.   13. 

Mm  plaat.  feUovlBC  a  ihat  damn  •inr« 
Inl  NoTWMbar.  KMplay— t  will  be 
givM  to  akovt  US  naa. 
TW  Cos-Ltto  Co^.  Firiuuie.  Pa.. 

■MMatectunar  of  •atoaiobUo  aqoipment, 
ia  oparaUwjr  ea  a  eanacity  ■cfcadule  and 
kaa  boolM  mitn  UMrnc  aiaxinuni 
pra4iKtioii  practkally  throqcbout  Ui« 
y<aar. 

TtM  Jordan  Motor  Car  Co..  arr«- 
laad.  (NUe,  haa  pUrod  ita  plant  on  a 
f/fi  capacity  operating  achedulr. 
TV  Som«-rvlIle  Iron  Work*.  Chatta- 

aooca.  Trnn..  manufacturtr  of  caM- 
iron  pip«.  f*f:  is  roaintaininK  a  full- 
tiiM  operatinr  irhMiulc  at  ita  plant  in 
tW  North  rKattanooca  district. 

TW  Bcsaemrr  and  Lake  Erie  Rail- 
raad  Co..  haa  raoponod  ita  shops  at 
OraoBTOk.  Pa.,  following  a  period  of 
nirtafhanit  Practically  all  old  em- 
ployvaa  ka««  boon  taken  back. 
TW  Kanaas  City  Nut  and  Bolt  Co.. 

City.    Mo.,    will    increase    its 
prodaetioa  achedule  at  onco.  The  plant 
Ma  boaa  oparatins  at  doae  to  50  per 
cant  oi  iionual. 

The  Steel  Product*  Co..  2.196  Clark- 
wood  Road.  Cleveland.  Ohio,  is  addinic 
to  the  wurkinK  force  at  ita  local  plant 
mad  since  the  first  of  the  month  about 
IM  aan  have  joined  the  force.  Ern- 

st ia  now  beinc  fiven  to  about 
opcraUvea. 

Tha  Para  Marquette  Railway  Co..  De- 
troit, Mich.,  will  expend  over  $4,000.- 

000  durtns  the  preaent  year  for  exten- 
■toaa  and  oetterments.  A  contract  for 
MO  freifht  cars  for  automobil%  trans- 

portation has  been  awarded  to  the 
Wcatem  Steel  Car  and  Foundry  Co., 
Chicago,  III.,  at  a  cost  of  about  1850,- 
MO.  Plans  are  under  way  for  the 
construction  of  new  car  shops  on  a  aite 
to  be  announced  later,  and  purchaae  of 
approximately  15.000  tons  of  atecl  rails, 
aatimatad  to  coat  about  $900,000.  will 
MOB  be  mada. 

The  Sharon  Staal  Hoop  Co.,  Sharon. 
Pa.,  has  placed  four  additional  mills 
in  service  at  ita  plant,  with  adoption 
of  a  full-time  worlcins  schedule  in  the 
finishing  department  for  the  first  time 
la  eight  months. 
Tha  Richardaon  *  Boynton  Co.. 

Donr,  N.  J.,  manufacturer  of  stovaa, 
raagaa,  etc.  will  transfer  a  large  por- 
tiea  «t  local  work  to  iu  plant  at  Buf- 
taio,  N.  Y..  where  operations  will  ba 
Imiaaaad  to  provide  for  the  change. 
Thia  arraaganent  is  being  made  be- 
caoae  of  labor  troubleo  at  the  Dover 

The  Bethlehem  Shipbuilding  Corpor- 
ation. Ltd..  is  arranging  for  an  increase 

in  the  working  force  at  ita  Harlan 
Works,  Wilmington,  Del.,  and  ab<iut 
no  men  will  be  added.  The  com  pan  v 
kaa  taken  an  order  from  the  Philadcl 
■kia  aad  RawUnc  Railroad  Co.,  for 
Bf^  ataal  fimiiitai'  cara  and  produc- 
tioM  wfll  ba  carried  oat  at  tha  local 

yard. 
The  Doda*  Brothers  Co..  Detroit, 

Mich.,  i—nirfaftiiriir  of  autontoMlaa, 
haa  placed  ita  recently  completed  eloaed 
body  plant  In  service,  ahd  operations 
wilf  be  aMlntained  at  capacity. 

following  a  period  of  curtailment.  Em- 
ployment will  be  given  to  about  300 

men,  under  day  and  ni^lit  schedule. 

The  International  Sil\*er  Co.,  Meri- 
dan.  Conn.,  is  increasing  the  operating 
time  at  it.1  plant  at  Wallingford,  Conn., 
to  n  n  hour  day  schedule,  as  against 

a  previous  9-hour  day. 
The  Royal  Typewriter  Co.,  Hartford. 

Conn.,  has  increased  production  at  its 
plant,  effective  Feb.  1:1.  placing  prac- 

tically all  o|>erating  departments  on  a 
full-time  basis. 

The  Pennsylvania  Railroad  Co.,  is 
arranging  for  full  time  operations  at 
its  shops  at  Altoona.  Pa.,  which  have 
been  on  a  curtailed  schedule  for  a  num- 

ber of  weeks  past.  The  working  force 
is  being  increased  at  the  car  shops  of 
the  road  at  Trenton.  N.  J.,  and  about 
135  additional  men  have  resumed  dur- 

ing the  past  fortnight,  including  ma- 
chinista,  pipe  fitters,  boilermukera, 
sheet-metal  workers,  blacksmiths  and 
helpers. 
The  Mullins  Body  Cor|>oration, 

Salem,  Ohio,  manufacturer  of  auto- 
mobile (HKlies.  is  increasing  operations 

and  adding  to  the  working  force  at  its 
plant.  About  400  men  have  been  added 
recently  in  the  different  departments, 
and  present  capacity,  with  the  new 
plant  in  service,  is  about  lH  per  cent 
greater  than  in  1920. 

The  Philadelphia  and  Reading  Rail- 
road Co.,  Philadelphia,  Pa.,  has  placed 

an  order  for  2,.S0O  coal  cars,  enually 
divided  among  the  Standard  Steel  Car 
Co.,  the  Pressed  Steel  Car  Co.,  both  of 
Pittsburgh,  Pa.;  the  Midvale  Steel  Co.. 
Philadelphia,  Pa.;  and  the  American 
Car  and  Foundry  Co..  New  York. 

The  HarietU  Casting  Co..  Marietta. 
Pa.,  manufacturer  of  iron  and  steel 

castings,  is  planning  for  the  immedi- ate resumption  of  operations  at  its 
foundry,  following  an  extended  period 
of  curtailment. 

The  Chattanooga  Plow  Co.,  Chatta- 
noogi^  Tenn.,  is  maintaining  an  active 
production  schedule  at  its  agricultural 
implement  works,  with  full  operating 
force. 

•  The  Erie  Railroad  Co.,  New  York, 
has  concludcl  arrangements  with  the 
Hornell  Repair  and  Construction  Co.. 
Homell,  N.  Y.,  now  operating  the  local 
shops  of  the  road  under  loas<-,  for  the 
management  of  its  car  and  locomotive 

ahopa  at  Salamanca,  N.  Y..  and  Brad- fora,  .Susquehanna  and  Brookwayvillc. 
Pa.  A  lease  will  be  taken  on  the  plants 

and  operations  placed  under  way  at 
once  for  contract  work  for  the  rail- 

road. A  similar  arrangement  has  been 
made  with  Charles  Wagner,  1 44  Pa- 
vonia  Ave..  Jersey  City,  N.  J.,  for  the 
operation  of  the  local  shops  of  the 
road.  The  plant  will  be  operated  for 
contract  work  and  employment  will  be 
given  to  alxiut  400  men. 

The  Columbia  Rolling  Mill.  Marietta. 
Pa.,  resumetl  operations  at  its  plant  on 
Fab.  15,  following  a  shut  down  of  about 
one  year. 

The  Acme  Wire  Co.,  New  Haven, 
Conn.,  is  increasing  production  at  its 
plant  at  Hamden,  near  New  Haven, 
and  making  additions  in  the  working 
force.  Over  100  men  have  been  added 
daring  February. 

Mining  and  MetaI1urg:ical 
Engineers  Elect 

Col.  Dwight 

Col.  Arthur  S.  Dwight,  of  New  York, 
was  elected  president  of  the  .Ameri- 

can Institute  of  Mining  and  .MetullurKi- 
cal  Engineers  at  its  annual  convention 
held  in  New  York  City  on  Feb.  20  to 

23.  Col.  Dwight's  election  waa  an- nounced at  a  business  meeting  which 

opened  the  125th  meeting  of  tne  insti- 
tute. More  than  1,000  engineers  from 

all  parts  of  the  world  attended  the 
convention,  which  was  held  at  the  En- 

gineering Societies  Building.  The 
world's  oil  reserves  in  relation  lo 

America's  future  supply  was  the  lead- 
ing topic  of  discussion. 

J.  V.  W.  Reynders  and  A.  R.  Ledoux, 
both  of  New  York,  were  elected  vice- 
presidents  and  directors  of  the  insti- 

tute. Other  directors  chosen  were; 
Charles  F.  Rand  and  George  D.  Barron, 
of  New  York;  William  H.  Basset, 
Waterbury,  Conn.;  Thomas  B.  Steams, 
Denver,  Col.;  and  William  Kelly,  of 
Vulcan.  Mich. 

Mining  men  from  the  Butte,  Ana- 
conda and  Arizona  regions  and  from 

the  coal  producing  states  of  West  Vir- 
ginia, Pennsylvania,  Ohio  and  Illinoit 

thronge<l  the  sessions  to  hear  discussion 

on  conditions  in  the  nation's  great  min- 
ing industries.  Abstracts  of  some  of 

the  papers  presented  will  appear  in 
later  issues  of  American  Machinist. 

National  Board  Hits  at 
"Outlaw"  Unions 

The  Associated  General  Contractors 
of  America,  the  American  Institute  of 
Architects,  the  Engineering  Council, 
the  National  Building  Trades  Em- 

ployers Association,  and  the  building 
trades  department  of  the  American 
Federation  of  Labor  through  the  "Na- 

tional Board  for  Jurisdictional  Awards," 
whit-h  has  just  concluded  its  regular 
quarterly  meeting  in  Washington,  nave 
reached  a  national  agreement  through  a 
resolution  heavily  penalizing  union 
workmen  who  refuse  to  abide  by  the 
decisions  of  the  board. 
The  resolution  provides  that  local 

building  trade  councils  of  union  labor 
shall  .Kuspend  unions  and  refuse  to  recoK- 
nize  or  support  those  unions  which  re- 

fuse to  abide  by  decisions  of  the 
national  board;  it  also  provides  that 
general  contractors  and  sub-contractors 
who  employ  only  union  labor  shall  in- 

corporate in  their  agreements  with 
labor  a  provision  that  will  secure  com- 

pliance with  all  the  decisions  of  the 
board  and  that  they  shall  refuse  em- 
plo^ent  to  members  of  local  unions which  do  not  abide  by  such  decisions, 
and  further  that  architects  and  engi- 

neers shall  insert  in  all  their  specifica- 
tions and  contracts  a  clause  that  such 

decisions  shall  be  followed. 
This  action  was  taken  as  the  result 

of  the  report  of  a  special  committee 
of  the  national  board  appointed  to  out- 

line the  procedure  to  be  followed  in 
clearing  up  the  situation  created  by 
the  renisal  of  the  United  Brotherhood 
of  Carpenters  and  Joiners  to  conform 
to  the  decisions  of  the  board  in  the 
case  of  settling  the  dispute  between  the 

carpenters  and  the  sheet-metal  workers which  was  decided  in  favor  of  tha 
latter. 
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Cleveland  Letter 
Gear  manufacturers  in  the  Cleveland, 

(0.)  district  were  busier  during  the 
last  week  or  so  than  they  had  been 
for  several  months.  Increased  demand 
from  the  automotive  industry  is  largely 
responsible  for  this.  The  Van  Dorn- 
Dutton  Company  believes  it  has  a 
goodly  portion  of  the  gear  orders  from 
this  source,  and  in  addition  is  building 
equipment  for  road  making  machinery, 
for  the  printing  industry  and  the  like. 
Most  orders  are  small,  but  more 
frequent,  and  most  calls  are  for  im- 

mediate delivery. 
The  Grant-Lees  Gear  Company  is 

working  close  to  normal  capacity,  and 
reports  several  orders  booked  for 
months  ahead  of  delivery.  The  Union 
Rolling  Mills  of  the  Bounne-FuUer 
Company  are  speeding  production, 
based  upon  new  orders  from  the  auto- 

mobile trade  for  semi-finished  material. 
The  White  Company  has  started  the 

production  of  a  rail  motor  car  chassis, 
upon  which  will  be  placed  car  bodies 
seating  up  to  40  passengers  made  by 
the  J.  G-  Brill  Company,  of  Phila- 

delphia. The  completed  cars,  the 
White  officials  assert,  will  be  used  for 
branch  railroad  line  service.  A  test 
of  the  car  has  already  been  made  by 
the  Baltimore  &  Ohio  Railroad,  between 
Philadelphia  and  Wilmington. 
The  opening  of  locomotive  repair 

shops  of  the  Toledo  &  Ohio  Central 
Railroad,  at  Bucyrus,  Ohio,  and  also 
at  Kenton,  Ohio,  on  March  1,  was  an- 

nounced by  rail  officials.  These  plants 
have  been  closed  for  several  weeks. 
Close  to  300  men  will  be  re-employed. 
Plans  do  not  call  for  the  opening  of 
the  car  repair  shops  at  this  time. 

Fire  damaged  the  plant  and  stock 
of  the  Gabriel  Manufacturing  Co., 
Cleveland,  Ohio,  to  the  extent  of 
$23,000.  The  origin  of  the  blaze  has 
not  been  determined.  Resumption  of 
operations  at  an  early  date  is  planned 
by  plant  officials. 

Plans  for  a  new  sugar  refinery  at 
Shanghai,  China,  were  announced  by 
officers  of  the  China  National  Sugar 
Refining  Co.  of  that  city,  who  were  in 
Cleveland,  Ohio,  this  week.  Principal 
reason  for  the  visit  was  a  study  of  the 
local  market  for  equipment  for  the 
proposed  plant,  they  explained.  The 
officers  also  stated  they  were  seeking 
an  American  engineer  to  direct  opera- 

tions, and  wanted  nothing  but  Amer- 
ican machinery.  The  company  is 

capitalized  at  $5,000,000. 

Warning ! 
The  following  letter  was  sent  to  the 

general  manager  of  the  National  Ma- 
chine Tool  Builders'  Association  by  a 

New  England  member: 
"On  Feb.  8,  we  were  visited  by  a  man 

who  presented  a  card  bearing  the  fol- 
lowing inscription: 

MEMBER  A.8.M.E. 
K.  C.  CANNON,  M.  B. 

Milwaukee,  Wis. 
plant  e.ngineer, 
pawling  &  harnischfegeb  co. 

As  we  have  done  business  in  the  past 
with  the  above  company,  the  bearer  of 
the  card  was  duly  received  as  an  ac- 

credited representative  of  Pawling  & 
Harnischfeger.  He  claimed  to  be  inter- 

ested in  behalf  of  his  company  in  in- 
vestigating other  of  our  machines,  and 

spent  the  entire  day  with  us. 
On  his  arrival,  he  informed  us  he  had 

left  a  package  of  blueprints  he  had 
brought  for  our  consideration  on  the 
train  and  in  addition  a  wallet  contain- 

ing the  most  of  his  money,  also  import- 
ant papers.  He  had,  however,  a  certi- 
fied check  drawn  on  the  West  Allis 

Bank,  West  Allis,  Wis.,  which  we 
agreed  to  cash  for  him. 

After  his  departure  and  at  his  re- 
quest, we  forwarded  in  his  name  to 

Pawling  &  Harnischfeger  Co.  circulars 
and  other  data  relating  to  the  matters 
he  discussed  with  us.  We  have  just 
received  a  letter  from  Pawling  &  Har- 

nischfeger acknowledging  receipt  of  the 
circulars  and  our  letter  addressed  to 
R.  C.  Cannon,  care  of,  Pawling  &  Har- 

nischfeger; from  which  it  is  evident 
that  the  man  is  an  imposter.  In  addi- 

tion, the  certified  check  which  we  cashed 
is  declared  a  forgery  by  the  West  Allis 
Bank  and  returned  to  us. 
We  thought  it  advisable  to  inform 

you  at  once  regarding  this  matter,  as 
you  might,  under  the  circumstances, 
wish  to  take  some  action  in  regard  to 
placing  other  members  on  their  guard 

against  this  party." The  general  manager  of  the  associa- 
tion states  that  the  same  fraud  has  been 

heard  of  in  Cincinnati,  and  evidently  is 
making  the  rounds  of  the  machine  tool 
builders.  Also  that  any  member  ap- 

proached by  him  .should  hold  him  for 
the  police,  have  him  arrested  for 
forgery  and  immediately  notify  the 
office  of  the  National  Machine  Tool 

Builders'  Association,  Room  817  Provi- 
dent Bank  Building,  Cincinnati,  Ohio. 

Cleveland's  Industrial  Association 
The  Industrial  Association  of  Cleve-  Saturday  night  dances  '  and  weekly 

land  was  organized  a  few  years  ago  social  activities  are  among  the  social 
as  an  "alliance  of  Cleveland  employers  advantages  offered  by  the  association, 
and  employees,  with  club  rooms  where  Men  and  women  are  listed  in  the  mem- 
men  and  management  might  get  to-  bership,  from  the  president  of  the 
gether,  to  study  and  discuss  problems  CJiamber  of  Commerce,  to  the  men  in 
of   mutual    interest,    to   meet   on   equal  the    shop. 
terms,  to  get  acquainted  with  one  an-  This   winter   the   association   has   of- 
other,    and    to    join    together    for    con-  fered  to  its  members  an  unusual  busi- 
structive    thinking."      With    this    idea  ness  training  course.     Sixteen  of  Cleve- 
sincerely  and  honestly  carried  out,  the  land's  leading  business  men  were  pre- 
Industrial     Association     has     developed  vailed  on  to  give  one  lecture  each,  in  a 
into  an  educational   and  social   institu-  course   which   covered   the   elements   of 
lion   where   in   open   forum,   in   classes,  business    building    and     constituted     a 
lecture  meetings  and  discussion  groups,  comprehensive   survey  of  modern  busi- 
solutions     of    industrial     and    business  ness  organizations  and  methods.   Special 
problems    are    sought    through    demo-  groups   of  members,   also  unite  to  dis- 
cratic  exchange  of  view  points.  cuss    mutual    problems.       There     is    a 

The    association    maintains    well    ap-  salesman's  club  called  the  "50-50  Club," 
pointed  club  rooms  in  one  of  Cleveland's  "The  Far.»uil  Club"  for  those  interested 
hotels.     Chess,  checkers,  cards  and  pool  in  becoming;  effective  speakers,  and  the 
games,    books    and    magazines,    daily  "Efficiency  Clnb,"  each  of  which  offers 
luncheon  service  in  the  club  mezzanine,  opportunity  foi  members. 

Chicago  Letter 
There  is  no  doubt  that  February  busi- 

ness in  the  local  machine  tool  market 
will  prove  better  ■than  that  of  January. 
A  few  concerns  report  February  busi- 

ness as  double  that  of  any  month  for 
sometime  past,  and  stated  that  January 
was  one  of  the  very  poorest  months. 

All  dealers  report  inquiries  as  in- 
creasing in  number,  and  buying  is 

slowly  but  surely  becoming  more  fre- 
quent. One  of  the  dealers  sold  a  large 

order  to  the  Board  of  Education  of 
Hammond,  Ind.,  amounting  to  about 
$15,000.  Auction  sales,  which  continued 
throughout  the  months  of  depression, 
have  been  very  quiet,  none  being  held 
recently.  There  is  a  report  that  the 
equipment  of  the  Obenberger  Drop 
Forge  Co.,  Milwaukee,  Wis.,  will  be  sold 
soon  to  satisfy  the  claims  of  creditors. 

Prospective  buyers  are  thought  to  be 
keeping  in  the  background,  expecting 
the  dealers  to  reduce  prices. 

A  little  more  hope  is  being  placed  in 
the  future  buying  of  the  railroads.  The 
Pere  Marquette  is  expected  to  issue  a 
list  soon  calling  for  about  $100,000 
worth  of  machinery  and  shop  equip- 

ment. The  Sante  Fe  has  added  two  new 
machines  to  its  list,  one  Atkins  No.  7 
power-driven  handsaw,  or  equivalent, 
and  one  Fay  &  Egan  No.  62  universal 
wood-working  machine,  arranged  for 
belt  drive.  There  is  also  a  re:,ort  that 
the  East  St.  Louis  &  Suburban  R.R.  is 
in  the  market  for  one  large  wheel  press. 

About  six  months  ago  Leon  E.  Stan- 
hope architect,  58  West  Madison  St., 

announced  that  he  was  making  prelim- 
inary plans  for  a  local  concern  to  erect 

a  twenty-one  story  garage  building  on 
the  southeast  corner  of  Wabash  Ave., 
and  South  Water  St.  A  few  weeks  ago 
Lamb  &  Ruth  announced  they  would  be 
the  engineers  on  a  $2,000,000  twenty- 
five  story  garage  to  be  erected  on  a  site 
about  half  a  block  south  of  the  first 
big  garage  project.  Giaver  &  Dinkel- 
berg  are  the  architects  and  announce 
that  plans  and  specifications  will  be 
completed  in  about  ninety  days.  The 
National  Automobile  Hotel  Co.  is  the owner. 

Chamber  of  Commerce  Votes 
Down  Soldier  Bonus 

for  Third  Time 

A  referendum  vote  among  members 
of  the  Chamber  of  Commerce  of  the 
United  States  upon  the  proposal  that 
a  cash  bonus  be  given  former  service 
men,  has  resulted  in  a  72  per  cent 
majority  again.st  the  suggestion.  This 
is  the  third  time  that  the  chamber  has 
gone  on  record  as  opposed  to  the  cash 
bonus. 

The  following  are  results  of  votes 
taken  at  the  same  time  with  that  on 
the  bonus: 

Upon  the  suggestion  that  a  national 
system  of  reclamation  be  initiated 
through  adequate  Federal  appropria- 

tion for  affording  former  service  men 
opportunity  to  cultivate  the  soil:  For, 
1,249;  against,  452.     Carried. 

Favoring  national  legislation  and  ap- 
propriations to  enable  former  service 

men  to  build  homes:  For,  1,022;  against, 
668.     No  decision. 

Favoring  national  legislation  and  ap- 
propriations to  enable  former  service 

men  to  obtain  vocational  education: 
For,  1,378;  against,  316.     Carried. 
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I Business  Items 
Tto  Utimrt  PatMt  Pvltay  Oa^.  Ine^ 

9l  D*  Kalb  Atmim,  St.  LmIs.  Ma.. 
kM  ckugM.  iU  lUMM  to  tlM  Madsrt 
C— ilMinj  This  chancF  In  name  doM 
■M  mdicat*  any  rhanrr  in  the  orfani- 

bvt  to  nmply  to  correct  a  mi»- 
hiipt»«i>nn  that  the  company 

ftttActai«d   nothinx  but   pulley*^ 
TIm  SaTMcv  A  Winter  Co..  machine 

ImI  and  ■Iti.tiiul  ■Mrliiiwrr  dealer*. 
tmM  mami  tnm  MinoMpolU  to  »U 
noiM«r  BMs..  St  Paul.  Minn. 

The  A.  Z.  Boyd  Co..  It«  Chambers 
St..  New  Yoric  Citv.  haa  taken  the 
ageocr  in  that  city  fur  the  sale  of  the 
line  oi  MTewplatc*  made  by  the  Ruiutell 
Manufartarinr  Cow,  of  GreenflrUl. 
Maaa. 

MoMa(lwB  Broa.  A  Co..  Newark, 
Ohio,  has  laaaad  the  foundry  of  the 
Scheidlrr  Machine  Ca.  in  that  dty  and 
will  (tart  operation*  as  aoon  a*  new 
■>i  Mill  I J   haa  been  iniitalird 

IV  Cbtcsfo  Flexible  Shaft  Co..  of 
Ckiraro.  IIL,  haa  reopened  it*  St.  I>oui« 
•Are.  J.  J.  Wittenbonc  i*  in  charee. 
IWt  oOk*  is  located  in  the  Railway  Ex- 
cKaagv  Bldff. 

The  Gilaon  Manufarturinc  Co.,  Port 
Waahincton.  Wi*.,  haw  purchaMd  the 
plant  and  equipment  of  the  Globe  Metal 
ProdorU  Co..  in  Sheboygan,  Win  Th<- 
Gilaon  company  will  operate  both 
ptanta. 

Cliarle*  E.  Skelton.  formerly  of  tho 
Skelton-Chapin  Co.,  Syracune,  N.  Y.. 
haa  •ravred  hi*  relation*  with  that  con- 
cam  and  haa  or^anited  a  company 
Widvr  his  own  nanne.  A  machine  shop 

haa  been  open«<1  at  4,02.'i  So.  Salina 
St.,  where  experimental  and  develop- 
■Mat  work  on  machinery   will  be  car- 

Tlia  Bratil  Trust  Co..  Braxil,  Ind.,  ha* 
been  appointed  receiver  for  the  Union 
Steel  Co..  of  tint  city,  manufacturer 
of  toob  and  automobile  part*.  The 
Inion  Steel  Co.  moved  it*  plant  from 
Oticaco  iuat  a  year  mgn.  Walter  H. 
Miller.  sopcrintendMit  of  the  company, 
will  be  placed  in  chanre  to  opemte  the 
plant. 

CbnaolidaAion  of  the  neaae-Martin 
Iron  Worka  and  the  Emted  Machinery 
Manufacturing  Co.  haa  been  accom- 
pliahed.  The  conanlidated  foundry  and 
marhineo'  buaineaii  will  operate  at  the 
plant  of  Heaae-Martin,  IA8  East  Tay- 

lor SU,  Portland,  Ore.,  which  will  be 
enlarfvd  and  improved. 
The  McMullen  Machinery  Co.,  ft4-66 

Ionia  Ave.  Grand  Rapida.  Mich.,  haa 
bc«n  appointed  excluaive  'epreaenta- 
ttt%  by  tlw  Diamant  Tool  and  Manu- 
faetormr  Co.,  Inc..  UI-»7  Runyun  St., 
Newark,  N.  J.,  in  connection  with  the 
aale  of  Diamant  atamlard  punch  ami  die 
•«U  in  the  Michigan  Urritory. 

lite  C.  G.  Garrigua  Co.,  Haddam, 
Conn.,  haa  been  organised  and  incor- 

porated under  the  law*  of  Connecticut 
to  manufacture  and  deal  in  machinery, 
bardwar*  and  toola.  The  capital  atock 
Is  t&OjDOO  and  the  ineonorators  are 
Oarvace  G.  Garrigua,  IN  High  St.. 
Bristol.  Coon.;  A.  C.  Garrirtu,  Tyler- 
vilU,  Coaai,  and  H.  U  Webirtcr.  Water- 
villa,  Coaa. 

R.  D.  Smith  A  Co..  manufacturer  of 
tools.    Ptantarillc,    Conn.,    haa    filed    a 

certificate  with  the  Secretary  of  the 
State  of  Connecticut,  to  increase  the 
rapital    stock    of    the    company    from 
ls6o,Mm  to  $soo.oflo. 

At  the  recent  meetinc  of  tho  director* 
of  the  American  BraHS  Co.,  Waterbury, 
Conn.,  and  Ansonia,  Conn.,  the  follow- 

ing otecers  were  elected  for  the  ensu- 
ing year:  Chairman  of  the  board,  C.  P. 

BrxHiker;  vice-chairman  and  fir«t  vico- 
pre^ident  John  P.  Elton;  vice-presidents. 
Edward  L.  Knabie,  Thoe.  B.  Kent  and 
Gonion  W.  Bumham:  treasurer,  Clif- 

ford F.  Holliater;  assistant  treasurers. 
Major  W.  Judge  and  A.  Bemham  Terry; 
secretary,  Edmund  H.  Yatca;  assistant 
secretary,  Elton  S.  Waytami.  Bxoeutivc 
committee:  Charlea  P.  Brooker,  Ed- 

ward I-  Frisbie,  Thomas  B.  Kent,  John 
P.  Elton,  Gordon  W.  Bumham,  John 
A  Coe,  George  H.  Allen,  ClilToH  P. 
Holliater,  John  D.  Ryan,  Cornelius  P. 
Kelley  and  Benjamin  B.  Thayer. 
The  Springfield  Realty  Corporation 

has  been  formed  with  1400,000  capiUl 
to  take  over  and  hold  the  real  estate 
of  the  Van  Norman  Tool  Co.,  Spring- 

field, Mam.  The  charter  carries  the 
right  to  issue  bonds. 
The  Norwood  Kngineoring  Co.. 

FlorencOj^Maas.,  has  been  rvorganixed 
with  G.  WiUon  MacDow,  of  Boston,  as 
the  principal  owner.  No  radical  change 
will  be  made  in  the  lines  of  the  busi- 
ness.  The  new  offlcera  are:  Proaidcnl 
and  treasurer,  Warren  M.  King;  vice- 
president  and  general  manager,  H.  W. 
Hosford;  clerk,  H.  B.  Haven;  assistant 
treasurer,  G.  Wilson  MacDow;  direc- 

tor*, H.  P.  Otis,  L.  C.  Perrin  and  R.  N. 
Smither*. 

The  business  formerly  conducted  by 
Carl  H.  Swarts,  at  Freeport,  111.,  under 
the  name  of  the  Swartz  Iron  Foundry, 
ha*  been  incorporated  and  will  be  known 
ai>  the  Swartx  Manufacturing  Co.  Inc., 
in  the  future.  A  machine  shop  has 
been  erected  and  for  the  time  being 
the  company  will  devote  its  energies 
to  the  manufacture  of  semi-lightweight 
?istons  for  the  replacement  trade.  A 
ull  line  of  piston*  for  practically  all 
make*  of  motor  cars,  tractors  and  com- 

mercial motors  will  be  included. 

The  Fulton  Machine  and  Vise  Co., 
Lowville,  N.  Y.,  has  gone  into  bank- 
ruptcy. 

The  American  Brass  Co..  of  Water- 
bury,  Conou.  baa  been  merged  with  the 
Anaconda  Copper  Mining  Co.  of  Mon- 

tana. Th*  companies  will  retain  their 
separata  ofBcsrs  and  organ  irations. 

Th«  Blake  Nut-Lock  Co.  has  been  in- 
corporated at  Buffalo,  N.  Y.  CapiUl 

stock  is  given  as  (600,000;  directors  are 
George  J.  Blaxe,  A.  C.  Blake,  W.  J. 
Bauman,  G.  W.  Schworm  and  E.  D. 
Dolt. 

Tha  Clinton  Supply  Co..  Inc.,  110  S. 
Clinton  St.,  Chicago,  111.,  has  been 
designated  to  handle  Roversford  prod- 

ucts and  the  Sells  roller-bearings,  made 
by  the  Royersford  Foundry  and  Ma- 

chine Co.,  of  Royersford,  Pa. 

The  Chapman  Valve  Manufacturing 
Co..  Indian  Orchard,  a  suburb  of 
Bpringfteld,  Mass.,  is  planning  to  con- 

struct about  twenty-nve  more  houses 
Cor  its  workmen  near  the  plant  in 
Indian  Orchard. 

The  Terrv  Haute  Boiler  Works  at 

Terre  Haute,  Ind.,  will  start  operation* 
at  full  capacity  in  a  few  weeks.  New 
machine  equipment  haa  been  installed 
and  about  sixty  workmen  have  bean 
employed   for  the  present. 

D Personals 
J.  B.  DOAN.  retiring  preaident  of  tlu- Cincinnati  branch  of  tne  National  MetMl 

Trade*  Association,  was  teitdered  .'i 
complimentary  dinner  on  Feb.  17  by  the 
executive  committee  of  the  organixH- 

tion.  Mr.,  I")oan  whs  presentwl  with  i\ silver  service. 

W.  B.  McSkimmon,  secretary  of  the 
S.  W.  On!  Manufacturing  Co.  division 
of  the  I'nion  Twist  Drill  Co..  Athol. 
Mass.,  wa.s  given  a  dinner  by  h  ifroup  of 
his  friends  un  March  secoitd,  which  whs 
the  fiftieth  anniversary  of  his  birth. 

WlLUAM  R.  WEBsmt,  vice-president 
of  the  Bridgeport  Brass  Co.,  Bridge- 

port, Conn.,  was  elected  a  director  of 
the  Automatic  Machine  Co.,  machinery 
manufacturers,  of  that  city. 

Philip  McKrnna,  of  Bridgeport, 
Conn.,  recently  left  on  n  business  trip 
into  Mexico,  in  the  interests  of  the 
Crane  Company,  of  Chicago. 
Perm  F.  AiJGENBRAUN,  who  will  have 

charge  of  the  new  Vale  A  Towne  Man- 

ufacturing Co.'s  plant  in  Germany, sailed  from  New  York  on  Fob.  4.  Mr. 
Augenhraun,  who  has  been  with  Vale 
&  Towne  for  the  past  thirty  years,  was 
tendered  a  farewell  dinner  at  the  home 

plant  in  Stamford.  Conn.,  just  before 
he  left,  and  was  presented  with  a 
handsome  gift  from  nis  associates. 

M.  A.  Heraij).  of  Pittsbur»;h,  Pa.,  has 
joined  the  general  sales  department  of 
the  Gilbert  &  Barker  Munufucturing 

Co.,  Springfield,  Mass.,  ns  western 
Pennsylvania  representative,  with  head- 

quarters at  Pittsburgh. 
John  T.  Sukomb,  formerly  of  J.  T. 

Slocomb  Co.,  Providence,  R.  I.,  who  sold 
out  his  interests  in  that  company 
almost  two  years  ago,  now  holds  chief 
interest  in  and  is  mnnuger  of  the 
Economy  Cooker  Co.,  Providence,  R.  I., 
manufacturer  of  a  steam  pressure 
cooker  made  of  monel-metal. 

C.  F.  Buss,  president  of  the  Parrel 
Foundry  and  Machine  Co.,  Ansonia, 
Conn.,  was  elected  a  director  of  the 
Ansonia  National  Bank  at  the  recent 
annual  meeting. 

Lester  G.  Siomurnby,  has  been 
elected  secretary  of  the  New  Departure 
Manufacturing  Corporation,  Bristol, 
Conn.  Mr.  Sigourney  has  been  with 
the  company  for  a  number  of  years. 

Ebenet'.er  Hii.l.,  ha*  resigned  as  presi- 
dent of  the  Norwalk  Iron  Works,  south 

Norwalk,  Conn. 

Henry  D.  Sharpe,  president  and 
treasurer  of  the  Brown  ti  Sharpe  Man- 

ufacturing Co.,  Providence,  R.  I.,  man- 
ufacturers of  machinery  and  tools,  has 

been  elected  vice-president  of  th& 
Providence  Journal  (/O.,  publishers  of 
the  Providence  Jiniynal. 

E.  D.  Mitcheu.,  who  has  l)een  Amer- 
ican manager  of  Alfred  Herbert,  Inc., 

and  who  is  returning  to  the  home  ofliri- 
in  Coventry,  England,  was  given  a  tcHti 
monial  dinner  on  March  second  at  Uie 
Engineers  Oil*,  New  York.  He  was 
presented  with  a  silver  token. 

R.  L.  White  has  been  appointed  dis- 
trict manager  in  change  of  the  Detroit 

office  of  the  Wilson  Welder  and  Mil.il 
Co.,  of  New  York. 
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Condensed-Clipping  Indek  of  Equipment 
Patented  Aug.  20,  1918 

UrilUoK    Machine,    Brnch,    C'Iuhn-(> 
Henry  &  Wright,  Hartford,  Conn. 

"Amorican  Machinist,"   Oct.   6.   1921 

MortiHiiiK    ^liu'liine,   Uolluw-ChiNel,    Vertlral,    Motor-on -Splndir 
Oliver  Machinery  Co.,  Grand  Rapids.  Mich. 

"American  M;i<hinint,"   Oct.   6,   1921 

This  high-speed  drilling  machine 
1.'-    intended    for    driving    13/64-in. 
jrills  to  their  full  capacity.     The 
machine  i.s  equipped  throughout 
with     ball    bearings    and     hii."!    a 
maximum  speed  of  12,000  r.p.m. 
Two-step  pulleys  provide  tour 
ihanges  of  speed.     The  weight  of 
the  spindle  i.s  over-balanced  by 
4  short  coil  spring  on  the  pinion 
^haft,  thu.s  providing  for  a  quick 
return  and  serving  to  prevent  tlie 
breakage  of  drills  when  "breaking 
through"  the  work.  The  ma- chine is  ordinarily  built  with 
four  spindles,  spliced  7  in.  apart. 
The  distance  from  each  column 
lo  the  center  of  Its  spindle  is  03   in. 

The  i>rincipal  feature  of  the  device 
is  the  fact  that  the  motor  Is  mounted 
lirectly  on  the  spindle  of  the  machine. 
The  motor  operates  on  either  two  or 
three  phase,  60-cycIe,  alternating  cur- 

rent at  ■a.  .speed  of  3,600  r.p.m.  The 
rotor  is  mounted  directly  on  the  ma- 

chine spindle,  which  runs  In  ball 
bearings.  An  inclo.sed  starting  switch 
with  fuses  is  mounted  on  the  machine. 
The  machine  is  equipped  with  a  com- 

pound table  having  a  feed  operatid 
by  a  handwheel  through  a  rack  and 

[jinion. 

ncndlng  MucUlue,  I'ipe,  No,  5-B 
Wallace  Supplies  Manufacturing  Co.,   420   Orleans  St.,   Chicago, 

111. 

"American  Machinist,"  Oct.   6,   1921 

I  CompreNNor,  Air,  "Imperial  Type  XCB" 
J       Ingersoll-Rand  Co.,  11   Uroadway,  New   York,  N.   Y. 
;  "American  Machinist,"   Oct.   6,   1921 

The  niarhine  is  known  as  the 
,1-B,  being  adapted  especially  ti/ the  bending  of  pipe  and  tubing. 
It  is  known  as  the  No.  .")-C  when equipped  with  dies  for  the  bending 
of  angles,  channels,  tees  and  othtr 
structural  shapes.  The  mandrel 
which  supports  the  walls  of  thr 
tubing  from  the  inside  during  tli^ 
process  of  bending  may  be  quickly 
inserted  and  removed.  When 
bending  tubing  heavier  than  1/lfi 
in.  wall  thickness,  the  inside  man- 

drel may  be  dispensed  with,  and 
the  forming  done  by  means  of  the 
outside  follower  bar  only.  Form- 

ing dies  or  heads  up  to  50  in.  in  diameter  may  be  used, 
space,  about  52  x  66  in.     Net  weight,  1,200  pounds. 

Floor 

The  machine  has  pkitc  valves 
tor  both  the  air  intake  and  dis- 

charge, and  a  5-step  clearance 
control  for  regulating  the  output. 
The  compressor  is  automatically 
loaded  and  unloaded  in  five  .suc- 

cessive steps  through  the  reduc- tion of  or  the  addition  to  the 
clearance  space  of  the  air  cyl- 

inders. The  machine  can  be 
tumi-shed  single-stage  for  low 
pressures  and  two-stage  for  higher 
discharge  pressures.  The  com- 

pressor can  be  furnished  with  a 
short-belt  driving  attachment  employing  a  floating  idler,  thus 
decreasing  the  length  of  the  belt    and  the   floor   space  require<l 

Cushion,    Spring,    Pnnch-I'ress,   Eveu-l*re8»ure 
Marquette  Tool  &  Mfg.  Co.,  319  W.  Ohio  St..  Chicago,  III. 

"American   Machinist,"   Oct.    6,    1921 

Toolholders,  Spring 
Willard  Tool  Co.,  Inc.,  105  Kast  Main  St.,  Stratford,  Conn. 

"American   Machinist."   September   15,    1921 

This  cushion  is  for  giving  a  uniform  pres.sure 
during  the  entire  length  of  the  stroke  when 
drawing  -a  shell  on  a  punch  press.  It  is  stated 
that  sufficient  pressure  is  obtained  at  the  be- 

ginning of  the  draw  to  eliminate  the  wrinkling 
of  the  metal  and  the  unnecessary  wear  on  the 
dies  resulting  therefrom.  By  doing  away  with 
the  increased  pressure  toward  the  bottom  of  the 
stroke,  backlash  of  the  press  is  elimin-ated.  The 
adjustment  is  left  undisturbed  when  the  at- 

tachment is  removed  from  the  pres.s.  The  de- 
vice is  attached  to  the  press  by  means  of  a 

single  bolt.  The  attachment  takes  up  very 
little  room  under  the  bed  of  the  press. 

The  liolder  is  made  of  drop- 
forged  steel,  and  is  hardened  to 
a  spring  temper.  The  "goose- neck" is  formed  by  means  of  a 
saw-cut  through  the  body  of  the 
.shank.  At  the  top  of  the  illustra- 

tion is  shown  the  regular  form  of 
threading  and  forming  toolholder 
having  a  right-hand  offset.  The 
toolbit  is  carried  in  a  square 
broached  hole,  and  a  non-binding 
clamping  device  operat<'d  from 
the  side  is  employed  to  hold  it 
in  place.  At  the  bottom  of  the 
illustration  is  the  cutting-ofE  tool- 
holder  of  the  right-hand  offset  type, 
made  in  u  right-hand  straight  style. 

The  cutting-ofC  tool    is  also 
The  device  is  made  in  sizes. 

1        [Note:  To  replace  the  card  previously  printed  where  the  address 
[  was  incorrectly  given  as  Chicago.  111.] 

Grinding  Mueliiiie,  Tup 
Bickford-Switzer  Co.,  50  Norwood  St.,  Greenfield,  Mass. 

"American   Machinist,"   Oct.    6,    1921 

;  Grinder,  Beavy-Outy,  Ulectrlc,  BaU-Hearins 
I        Van  Dorn  Electric  Tool  Co.,  Cleveland,  Ohio. 
1  "American   Machinist,"   Oct.   6,   1921 

The  machine  is  similar  in  appear- 
•ince  to  the  company's  drill  grind- ing machine.  It  is  intended  to 
sharpen  taps  having  any  number 
of  lands  or  flutes  from  two  to  six, 
by  grinding  an  eccentric  relief  on 
top  of  the  cutting  land.  The  limit 
of  the  capacity  is  15  in.  diameter 
for  hand  taps,  IJ  in.  for  tapper  or 
machine  nut  taps,  and  2  in.  for 
pipe  taps.  A  cam  on  the  main 
or  work -carrying  spindle  causes  the 
tap  to  approach  and  recede  from 
the  wheel  as  it  is  revolved.  The 
machine    can    sharpen    countersinks 
and  chucking  reamers  having  not  more  than  six  flutes.  It  is 
equipped  with  a  J-hp.  motor,  is  mounteil  on  a  column  and  weighs 
300   pounds. 

The  machine  is  equipped  with  two  14  X 
2J-in.  face-grinding  wheels  mounted  on  the 
motor  shaft.  The  wheels  are  inclosed  in 
heavy  housings,  the  ends  of  which  are  re- 

movable. The  toolrests  have  both  hori- 
zontal and  vertical  adjustments.  The  motor 

has  a  normal  contiimous  rating  of  i  hp. 
It  is  ordinarily  furnislied  to  operate  at 
1,200  r.p.m.  on  three-phase.  60  cycle,  alter- 

nating current,  of  either  220  or  440  volts. 
The  motor  housing  is  smaller  in  diameter 
than  the  grinding  wheels.  The  housing  is 
dustproof,  a  fan  within  the  motor  furnishing 
ventilation.  The  spindle  Is  mounted  on  ball 
bearings.  The  motor  is  started  and  stopped 
by  means  of  a  pedal  at  the  base.  Net 
weight,  about  700  lb. 

Clip,  paste  on  3  x  5-in.  cards  and  file  as  desired 
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Book  Reviews 1 
  ut   nmttmmt  *inll«Ml»  •*  r»a 
AnvwMMia*.     Ttw  bonk  la  4Ma(Ml  pH- 

!•  f.o»— It^  Ik*  proc*a4la«B  at 
iBtMwillaaal    CanfrrMir* 

^        MulMMl    AaMCteltoa    of 
AmmmMmiu  at  CtairrUa4  ta  8*»- 

iHMlMr.    I»SI.      In    addltloa.    %h»   a»MB- 
kara  •(  Ik*  aaaDriatloa   arr  IIMad  boUi 
■fckakH&Uy  and  siocraphlraUy.   aa4 
atom  •«  Ik*  aallOiMt  aMorUUea  and 
«ff  tka  T>Ha«a  ckap«»n  arr  alwa. ,  t^ 
riBinta  of  aU  eeauBtttvM  arr  prialad 
te  (idL 

TW  caavMtlaa   »Maf«  «Hk   Ika  dlarwa- 
•teM  tkal  >«■»»■<  IkMi  MMMt  tka  (TMitrr 

MtUaa  or  tha  «•!«■».    .-Am  •iklwt  imikt 
h  dtiHid  lala  IHr*  Wkhi  t»*^  thai   c«r- 

to  lk>  »r»  BMjar  waatoaa  of  (h« 
jait    flta  •!«  Ia.*r«e(a«  to  iba  »ui. 

af  kNvraal  aa  mi  iIiiiI  ot  eoM  .  thr 
t9    raat    ay  all—    sa    a    tatmn*    at 

tm    vaair:    Ikr    Iklrd.    l«    unlfonn 
I  aad  ataadaidlinl  coat* ;  Ihr  fourth. 

""  ttloa  9t  ovarkaad   und«^  ab- 
iaaa;    aad    tha    laal    u>    ih<- 

vaMotUv  UM  of  a  <«a(  ayaiam.     Thr  a«l- 
a  ftrva  at  Ik*  kannaat  mi  more  can- Mai  aakiMta  art  alaa  |W«Ma«  <■  tall. 

Tk*  MBtrrlal  pwtad  la  e(  eottatdrrabU 
inir    aod    «alu<-.    ainev    H    rFpr<a»ni>    tho 
kMI    warlkv    aiMl    lb*    b*at    M*aa    of 

MaKab.  aafacvd  In  lb*  art  uf  eoal 
kM.     fk*   aaok    iva)    i>rr>r    k>   ■ 
ifi^Hgtm^  fav  tk*  o|»tnt**ii»  uf   pr^"^*!!) 
o«  Ika  aibjaMs  i II 

ti    . 
far 

traalML  alihouch.  of  rourw. 
.J*   ««(npU*d   aa   a 

of  tka  aaktaet*.  ->t*>  i^ 
  tan    koeka.      TW     opialoiia    a 
aaaaoBfttar  iiar   t  tk*  laai**«  Umu  aifi 
M«MlM  a)  kiitaairita.  atnca  Ika  paiwra  trrat 
of  tk*  aiilkitti  b*ins  *voIt«4I  io  mt**  cur- 
r«a«  tritliim 

Bjilin  liBiail  aad  Mack  Uat.  Pub. 
.  IMad  br  Joarph  T  Rycraon  *  Hon. 
f       CMeapt.     »l  M  l»r   v«ir. 

Iltla  to  Ik*  ouiarooth  uf  "Ryaraon  a 
Maaiblr  Stork  UmT  aB«i  soar  U»p|ttd*a  a 
lblrly-M«*  ma«a»tn»  acetloB.  I»crwaa*<l 

wamti  blhaa  at-allabi*  for  d*w  bI**I  prod- 
■cta  Tk*  alock  an^loa  la  thomb  Indrxnl 

for  MOVMilaat  rafaiaww  It  la  la*»»«l  bl- 
■MOiblr  and  baa  mark  of  Interrat  lo 
bairrra   »»r>rraUy 

Tk*  Altvlaa*  Kaalo*  Br  l.lon»l  fl.  Mark^ 
Itllr  MM  K.  I&4  PP  •  »  »  In^  »♦' 
|Uu»«r«ik.n.^  IMMIih*d  l«jr  MrOraw- 
llill     liouk     <'i>.     S»w     York.     N.     i. 

ns  vtik   a  etuMKar  oa   tfca^powar 
•  n    driT*     alrplaa»a    and    akowlac 

»,  proMll*-  ^•"  ■  -.-t»o.  varT- 
n*  aod  pf  r-iu*.  •««•  • .«  bv  |M>-  '  Ik*  laat 

<-hasi«r  oa  po«»nlial  d«- ■ 
tyvtaU  afrpian*  tasu,  «n  und^ 

•a«taa  tOtUneitm    aid  .tml    aUo 

aai»»  illiiwualftiii  an»1  Brr.u'K- ni' m*.  ThMHi 

«M4ttd«  Amertcma.  Hrltl«h.  Krmch.  «Jt-rma{i 
■■4  llallan  molar*  In  cunatilrrablr  detail. 

nwkM  aAelaaetta  Meliida  Tolutn*trl<-  rapac- 

kf.  taal  Mistwaik  mir  t*«P*r»«urw,  ihrol- 
tttac  I  laapuaaliia  railo,  Jarkn  wairr  l«m- 
p**aivr*  and  oth*r  nmaldaratlona.  A  okap- t*r  on  aactn*  dyaamira  lakaa  up  problaana 
-"  tonan*.  aid*  tbniat.  offart  c)-|llid*«». 

am  and  olh*r  rvalurr*  of  Imth  ata- ••d  rolailac  cxiladrr  ■nalnaa. 
chapter  on  rncln*  tlrialU  La  of 

-- 1  ••  U  toeTttdva  rylliMUra.  Wktt 
ilili*aiwi  valvaai,  pMona,  connM;tlnc  rod^ 
waakcaaa  aad  propaUrr  hul>aL  Valvra  and 
TalT*  K*ar«  Incliid*  toratloa  and  arrancr- 
■Mot  a*  »rll  a*  lb*  abap*  of  val***  uw-d  ; 
vahr*  matrrlala  and  oftrratlon  arr  alao  dia- 

1  akllr  cam*  and  ram  folloarar*.  valvra 
I  aa4  rorkrra  aUo  r*crlvr  attrntton. 
~  Mid  rolar>    •nclnr*  mrr   shown   In 

kla  mAlerlaL  Ha  kaa  kowavrr  ullltird  kto 
wM*  aapvrlrnc*  and  aitlvlty  In  thia  Hn*  to 
>ood  advanlarr  In  making  hi*  wiM-tlon  and 
Ika  rMull  la  a  dUtlnrt  adilttiou  to  a  Avid 
la   whiek   atxtirai*   and   contuw   knowledga 

Aa  laTvalkiaUaa  at  0%yar«l>l*a*  WaMISK 
aad  falMaa  Rlaoplpp*.  TaehnoloKlo 
pau*r  No.  Sa*.  of  iht-  liuraan  of  Btaml- 
nraa.  iVitartmrnt  of  (''oniinvrot*.  I>y 
Hobrr  '     -  ■  -ton.      *'ot'  ■«     "f 
lb*   t'  Ix-   purcli  .  III.- 

WunhlUKluu,  1>.  C 
1 

At     ....    U'.r     I  >«!>■.  rtmrnt. 
Ikr    ilurt<au   of    flui  In- 
vaallcialioii    of   Ihi'  tnil 
--•  ••      '  oxyut-*tyl. ...    "    iin« 

Apparaiua    from  .llf- iiufai-turcra  waa  aul  ■  n-m. 
.Ml    w.iii     -    ■'■■  ;•:!>«■•    wrn'   ,,.,i..l    li> 
«krl<llii(  1'  ■'.  nnil  i-in.  nioial.     Dur- 

ing   Ihr    .  ■(«    Ihf    l>li>w|>ip«.»    wrr.> 

€i|M.ral<Hl  m  itM-  iiijiiiLiinun*  iipr<*«l  :t*  '*  i-'-ii Ou'y  wouW  rul  iiirlal  of  mxH-inMl  H 
l-ln..  :-lii..  (-in  and  lu-lii.  nxiiil 
In  Ih*  ruilliiK  I<«i"  Tin-  rj-nuHi.  >.i  im- 
Initial  wru*  uf  ti-oln  ImtU-alrd  IhnI  tliprv 
nrv  aom*  pht-nomvnii  In  oonntvtion  with  Ihv 
oprratlon  of  h  wrlillnic  hlowpl|H-  that  nro 
not  rl*arly  uml<-riitoo<r  A  vrry  ttiorouKli 
«tud>-  of  lh«.  rtc^lBK  of  the  viirlouK  plp<-M 
waa  lliprrforr  '  I  •'•Ttaln  oom-lunlnna 
ralatlv).   to  th.  ihe  liironHlalenolfH 
la   action   wn.  AnollitT   arrlp*  of 
trala  »a»  lh<  ii  i-iirn.-d  on  to  iirove  thf 
corrrrtnraa  (.f  thr  nmt  ronclualon.  Tlii- 
rraulla  of  lh<'  rnilr*  Invratlsallon  are  HUm- 
niMlwtf  In  tha  papar. 

Ramphlcts  PeccivGd 

Export  Opportunities 

wvt^mm    ■■■.■    •.^•™.  /     .  »i»...- —    ™.  -     —.--  —  «    — 
Hwlili  datall  aad  ar*  alway*  Iniermrt- 

••  asaaiyia*  «(  dcalcn.  ThU  rhBpl<-r 
-  "laa  ap  tk*  qiMMIan  of  alr-<-<>olrd 

aj—a  Ii  nf  dBrrnrl  -"— — •■—  It  pointa 
4«l  tiMt  A  alaat  ejrtlndvr  with  an  aluminum 
^■14  eaat  kl  pUr*  mak««  an  extmnnly 

•Aciaat  matlirl  -  Walar  ooollnx  •»*- 
t<«M  •»•  U<MU«4  bi  a  atporsta  «kapirr. 

rurtk.  CMlmrvlnr*.  f«*l  ayatcma.  lanltlon 

MkC  takrVatlOD  all  rrrrttm  careful  atlimtloti 

STMiw  wy  Inifrtant  llrm*  In  ••nKlni* 

ITilni  aad  «*»nittaa.  Her*  acaln  thr  l*ad- 
fa.~i|il1>ia  fr»m  vartmu  rountrt**  ar* 

£{^r«Md  •ttmikM  «•<!«<>   ̂   *>rto«a  4a- •^r 
0<«red  proprller  drt».a  wip*rrhar«ln« 

A^tn^  n»*nlf«»d».  momrr*  and  alartlnc  d<- 
£2r»r<r»km  up  In  dnall.  nwiklna  th- 

wZL  kaak  of  ralrrmr  oKir  to  rllhrr  dr-
 

^Tj^rm  ar  k«Ud*ra  of  enclnre  for  alrplanr 

^,iiU  <nie  aolbor  rredHe  thr  rrwarrbra 
7ik*  eartova  «o»*nnnrfii«  rreulllna  from 

Mia  X^^lMMM*ta  af  lb.  war.  V>r  much  o
f 

I'rruarr  llUlrlballan  Oirrr  Ihr  lliirlannlnl 
Tall  l»ar*ar»«  of  an  .llrplaar— II :     H>    K.   M. 
.Vortoti  anit  I>.  U.  Hai-on  of  UanKU-y  Klrlil. 
Va..  for  thr  National  .Xdvlwirv  t'oinnilltw 
for  A<T«>ni<utlca.  rulillnhiil  by  thr  Suprr- 
Intrnilr-ni  of  Itoouminix.  Govrrnnu-nt  Print - 
InK  t>ttlc«-.  Wtanhlnittoii.  1>.  <"  Tlif  rmulta 
of  un  liivr»ilKuili>n  undiTtnkfn  by  tho  arro- 
dynamlc  »tMrf  of  the  cotnmlttci-  to  <l«'tiTnilni» 
thr  load  illHirlbutlon  on  lull  aurfiioi-K  of 
alrplanr*  nnd  lo  And  Ihr  diKlributlun  of 
the  load  wh<-n  Inricr  rlrviitor  anklrii  an- 
uiwd.  A  nioflrl  alrplanr  wan  coni«trurtrd. 
havlnr  aluminum  wUikh  nnd  woodrn  fuw- 
last-  Tlir  lr«t«  wrrr  mnd>'  In  a  «|H-<'laUy 
mnmrui-trd  air  tunnel  In  which  thr  plane 

wan  HUpimrted  on  a  iiplM<ll<- 
laieellaalleB  af  lb*  Fallaa*  of  MelaU: 

Rullrlln  No.  i:«  of  thr  i.nKlnirrlMie  rxiii-rl- 
mrni  mutlon.  I'nlvrrxlty  of  Illlnol*.  rrlmnii. 
Ill  A  proKrrim  rrimrl  of  an  Invi-mlKittlon (»  drirnnlni-  whrther  or  nol  thrrr  exlHlH 
any  clrarly  drllnrd  rrlntlon  lietwrrn  matlc 
propertira  and  ability  lo  realat  rr|>catpil 
■Ireaae*.  t'oplea  of  thia  bulletin,  ahowlns 
th*  reeull*  of  thr  irKia,  ran  b*  had  from 
thr   rxprrlmrni    Rtatlon. 

Trade  Catalogs  J 

DalM^arod.      !-:  -  ..   '      " '  ('"■ 
Blmwood.  I'onii.  Knmll  four-i<aKi  i  Irt-ulur 
daarrllilnir  the  Ilennrtl  drt.-iioro<l  for  dr- tarmlnlnK  thr  nlmoaphrrlr  comlltlon  of  h 
aleel    hratlnc    ovrn. 

Paadb  Cable  Drawb*aeb.  Hundh  Knrl- 
neerlna  and  Mnchinr  fo..  IIOS  frankfonl 
Avr..  l-hlladrlphla.  Pa.  A  four-pB«r  fir- 
rular  llluntratlnR  and  dmrrlblnit  a  rever»lii« 
drawlx-m-h  for  producing  rodn,  lub«.|i.  mold- 
Insn  tiii'I    bum   of    varlouK    ■hiipra. 

Hall  llearlaa*.  -N'-w  Prpnrturr  Mnnu- 

facturlnc  fn..  Ilrlntol.  <'onn.  I.anir  alnKlr- 
paar  rlri-ular  ronlalnlnn  namea  of  auto- mcilillm,  irurk*  nnd  Irartora  In  which  N.  H. 
ball    iM-arlnK*  are    u*rd. 
KaHbera  Haleta.  Northern  Bnclnerrlnc 

Work*.  21 «  Chrne  HI.,  flelroll,  Mich.  A 

Artrwn-paicr  hullrtln  ahowlnii  aevrral  lyp<-ii 
of  Northern  cranra  and  howta  In  opi-rallon. 
Olaawnd*  I'*ed  la  TaaU.  Arthur  A 

CraflB  A  «"o„  US  Hummrr  8t  .  Iloelon.  Maiui 
C*alaki«  No  II.  Ihlrty-IWo  pa«r»  devoted 
lo  llluatrallun*  and  deacrllit Ion*  of  all 
kind*  of  diamond  rultinc  IooIb.  Ihrlr  manu- 
farturr   nnd   um-. 

airalalilralaa  rr*«*.  Thr  P.  A.  Oeler 
Ca.,  I'l.  v.l»n<l,  Ohio.  Circular  llluiitratln| 
and  dracrlbln*  the  lalral  prraa,  deal|n*d 
lo      BiraMlbUn      without      rmutvlnc      from rrnlrra. 

The  llurrna  of  Farelcn  and  Dsmrsllr 
t  MHinirrrr.  Itrparlmrnt  of  (  nmmrrcr. 
Ma>hlnat"n.  I>.  S..  haa  lnqulrlr«  for  Ihr 
Narn«-lr»  uf  n%Mrhlnrr>  and  marltlio-  louU. 
.\ni  Infiirmallan  ilr»lrrd  reaurillna  llir»r 
•ppurlunlllr'  ran  br  ■rrllred  from  Ihr  at>»vr 
addrexi  by  referria*  t*  tk*  auniber  folluu- 
las   rarh  llrm. 

Tin-  rcpn  scnlatlon  of  flrtns  Ih  dosired  by 
u  coni|niii\  In  Spain  for  thi>  »Rle  of  auto- mobllrn  iiiiil  iircvHiNirlea.  QuolBllonH  ulioiild 
\f  Btvcn  r.o  b.  New  York.  CorrcMHinilenoe 
Htiould  Im-  In  Spnnlnh.     Ucffreiice  No.  80 1. 

A  mrrcaiitlli'  firm  In  India  wlnhra  to 
rn-urr   thr    n-pr  :      >i    on   n   conunlBHlon 
IwBla  of  Arlll^  liiiidwan'.  mich   ii« 
nulla,    wln-N.    i  ■  I'uUh,    nuix.    Bcrrwa. 
lilnK<>a.  rlviiK,  Imttf.  imillockn.  hookH,  und 

fiiriilturr  inoiintlnKH:  mnBon'K.  carpcntrr'B, 
iinil  BoUlKMiUh'ii  to»)l«.  yuoliitlonii  aro  ro- 
ilui-Kird.  iix'luilhm  return  ronuDlnnlon  und 
Intrretit.  TirinH :  l'u.\nii<nt  nKiilnsl  docu- 
nu-ntB  In  India      Itcft-rcncc  No.  8;il. 

A  riiiucm  liux  been  ncrlvrd  from  nn  Im- 
iwrtrr  nnd  commlioiion  HKcnl  In  Inilln  for 
UUomilonN  on  niMchlncry,  rUMilrlc«l  u|i|iiirii- 
tUB.  hunlwarr.  rnnnicli-il  wiiri-,  wiru  fenrlnic, 
viMea.  unvllM.  tool  mwl.  Biirlnx  bIimI.  mild 
bKm'I  l>ar»  unil  plalt-K ;  mll<l  Mtcul  unisIrN  ; 
rolled  »t€>«-l  iM-nniN  ;  Kulviinlxcd,  corruKatcd. 
and  plain  Iron  BlirctH;  hmaa  nnd  copper 
HhiH>l«  and  nxlii ;  bnisH  anil  i-opper  plp«a ; 
Btt-el  Knlvnnl«-<l.  iinil  » rouKlil  Iron  pliWH ; 

iMille'r  plpeM  anil  IUiIiikh:  motor  earn,  motor 
cyclea.   and   purlK.      Keferenoe    .N'o.    741. 

A  railway  compuny  In  Mexico  wlBliea  to 
purohaae  !]<•  iMiiler  lubrH,  and  knubblad 
charcoal  Iron.  :  In.  outald*  dlmenalona,  11 
ft  S  In.  Ions,  U  saffe.  QuolaUona  should 
be  Riven  c.l.f.  Kl  Puao.  Tex.  llefereiice 
.No.    SOS. 
An  Induatrlat  aaaodntlon  In  Italy  doalros 

to  purchiiae  airrlrulturul  ImplemeniN  and 
mnrhlnerv  (JuoliillonH  HhouUl  Im'  orlvrn 
c.l.f.  Oeiii.ii  or  I.i-itliorn.  Correiipondence 
Bhuuld  Ih-  In  Italian.     Reference  No.  804. 

A  mercantile  Arm  In  Knclnnd  deHlrea  to 
purtrhaae  and  m-cure  an  nKciicy  for  the 
aale  of  motor  ciira.  lorrlen,  truck*,  rnKlnoa, 

lamp*,  and  all  aniomobile  pitrtH  nnd  nc- 
reaaorlea.  ijuotutlonH  ahould  be  cl\*cn  c.l.f. 
Hull.     Krference    So.  796. 

An  enitlnerr  In  Norway  dcalrea  lo  ae- curii  nn  UKi-ncv  for  the  aale  of  Hireel  and 
road  niuklnic  machinery ;  «lncke<l  fenrinn 
nuiterinlx  :  Iron  and  ateel  wire;  kIowimI  imi. 
wire  and  hiMip<<il  wire  for  imckinK  :  r.  ri  '  > 
wire    for    rbvlrical    UBe  ;   copper    p'  ' 
pIpeH  ;   |M-rforaleil   copiier  a  ml   inei 
iralvanlml    corruRuteu    Iron:    etc     i .No.    «7&. 

A  Arm  of  Importera  In  Sweden  wlahea  to 
purrhaHe  Iron  and  Kteel.  Quotation*  ahould 
ba  alvrn  c.l.f.  KarlBkrona,  Payment:  Ca»h 

BKalnat  dovumeniB  In  Kwedlah  bank.  Uef- erence    No.    671. 

A  r.rm  of  Imtwrlera  In  Italy  wlaliea  to 
purchaae  and  aecure  nn  agency  for  the 
aale  of  avrlrullural  machinery  and  Imple. 
menta.  Quolatlona  ahoulil  be  alven  c.l.I. 
I.,<<«h»m  or  Genoa.      Reference  No.   707. 

I  Forthcoming  Meetin^sl| 

Amrrlraa     Heelrlv     for     MIeel     Treallari 
Sectional  meetinic.  New  York  City.  Mar.  X. 
Hotel  McAlpln.  Jllh  81.  A  Uroartwny,  W.  H. 
Klaeman,  arcreury.  4600  Proapeot  Ava., 
Cleveland,    Ohio. 

Taylor  Haelelyi  Mld-wlnter  meetln«, 
Phllndelphin  City  Club,  Phlladelphlu.  Pa., 

March  16,  17  and  IK.  Kecrelarjn  liead- 
quartera,  i»   Weal   a»tb  St.,   New   \  ork  City. 

Nallonal  Mrlal  Trade*  Anaorlallnn:  An- 
nual convention  April  17  lo  2(i.  Hotel  ABliir. 

New  York  <ily.  H  VV.  Klahrr,  1"22  I'-o- plea   Gaa    Ilulldlnic.    Chlcn«o.    III.,    aecrrtnry. 

Koulhera  Mupply  and  Marhlnrry  llralrra 

A«o»rlall«n:  .\niiual  meellnu  April  "*■  '{'> 
and  26.  UlnnlnKham,  Alu.  A.  M.  Htnllh. 
M-creiary. 

Nallonal  Ke.earrh  raaarlli  Annual  meet  - 
Inc  of  executive  Imard.  Aiirll  26,  WaahliiK- 
ton,  n.  C.  A.  n.  Klliin.  h  Weal  Mill  HI., 
New  York  City,  chairman. 

Karlelr  of  Indaalrlal  F.nclneerai  Annual 

meellna  April  26.  27  und  2S.  Detroit.  Mich. 
O.  C.  r>ent.  127  l.«  Halle  HI..  Chicago,  111., 
Iiualnraa  manaaer. 



March  2,  1922 Eliminate  Waste — With  Modem  Equipment 

Condensed-Clipping  Index  of  Equipment Patented  Aug.  20,  1918 

356g 

Clierryinr  Attachment,  Die-Slnklng  Machine 
Pratt  &  Whitney  Co.  Hartford,   Conn. 

"American  Machinist,"  October  6,   1921. 

By  mean.s  of  this  attachment 
a  formed  cutter  may  be  sunit  in 
the  metal  to  be  worked,  to  a 
depth  practically  equal  to  its  own 
radius.  The  attacliment  is  in  the 
form  of  a  swinging  bracket 
permanently  attached  to  the  side 
of  the  column  of  the  machine, 
:ind  when  not  in  use  is  swung; 
out  of  the  way,  as  shown.  The 
peripheral  teeth  of  the  cutters 
are  made  of  such  form  that  the 
l)ack  of  each  tooth  corresponds 
111  the  working  face  of  a  gear 
looth;  and  the  cutter  is  driven 
from    its   periphery    by    means   of 
I  pinion.  The  device  is  not  intended  for  use  In  sinking  an  im- 

pression in  solid  metal,  but  is  rather  for  bringing  such  an  im- 
pression to  the  exact  final  form.  Cutters  from  1  to  6  in.  in  diam- 

eter  may  be   used. 

IlrlllinK   Machine,  Bench,  Electric.  Portable 
IModel  Specialty  Co.,  401  East  19th  St.,  New  York,  N.  Y. 

"American  Machinist."  October  6,   1921. 

The  machine  is  intended  for  all-around 
shop  use  where  a  small  bench  drill  is  adapt- 

able. Due  to  its  light  weight.  34  lli..  it  is 
very  easily  carried.  The  round  column 
fastened  to  the  base  is  high  enough  to  per- 

mit of  drilling  objects  18  in.  in  height  from 
the  base  of  the  machine.  The  table  is  5  in. 
in  diameter,  can  be  adjusted  vertically  on 
the  column,  and  tilted  to  any  angle  desired. 
The  head  can  be  positioned  at  any  point  of 
the  column.  The  spindle  slides  vertically  in 
the  hollow  armature  shaft.  The  feed  is  ac- 

tuated by  a  small  lever  through  a  rack  and 
pinion,  the  spindle  traveling  13  in.  The 
motor  is  of  the  .shunt  type,  operating  at  1,800 
r.p.m.  on  110  volts.  It  is  large  enough  to 
'Irill  holes  up  to  k  in.  in  diameter  in  steel. 
.\.  Jacobs  chuck  is  furnished. 

Boring    >Iacliine,    (Re-),    Cylinder,    Alotor-Driven 
Storm   Manufacturing  Co.,   6th  Ave.   and   4th  St.,   So.,  Minne- 

apolis,  Minn. 

"American  Machinist,"   October  13,   1921. 

The  device  is  adapted  to  use 
on  practically  all  types  of  auto- 

mobile and  tractor  engines.  It  is 
suitable  for  reboring  motor  cylin- 

ders with  the  motors  still  in  the 
chassis,  as  shown.  When  boring 
cylinder  blocks  detached  from 
the  automobile,  a  heavy  base  is 
.rovided  for  mounting  the  ma- 

chine. The  capacity  of  the  ma- 
chine is  for  cylinder  diameters 

from  2%  to  6  in.  A  burnishin? 
head  can  be  furnished.  The  ma- 

chine weighs  approximately  300 
lb. 

Keirulator,    Oas'Fressure,   .\merican 
Alexander  Milburn  Co.,   1420  W.  Baltimore  St.,  Baltimore,  Md. 

"American    Machinist,"    October   13,    1921. 

The  regulator  is  intended  for  the  con- 
trol and  delivery  of  acet.vlene,  oxygen, 

hydrogen,  and  other  gases  under  high  pres- 
sure, such  as  used  in  welding.  It  maintains 

a  constant,  predetermined  pressure,  !re- 
gardless  of  fluctuations  in  the  initial  pres- 

sure line  and  of  variations  in  tlie  consump- 
tion at  the  torch.  The  body  of  tlie  regu- 
lator contains  a  flexible  metal  diaphragm 

suitably  mounted  in  connection  with  a  ten- 
sion spring.  In  order  to  adapt  the  regula- 

tor to  different  types  of  gas,  it  is  necessary 
merely  to  change  the  gages  and  the  rear 
connections  on  it  for  fitting  to  the  con- 
tainers. 

Start  I- r.   Motor.  A.C.,   Small 
Westinghouse  Electric  and  Manufacturing  Co.,  Eaat  Pittsburgh. 

"American  Machinist,"  October  6,  1921. 

The  starter  is  said  to  provide 
complete  protection  to  both  the 
operator  and  the  motor.  The 
starter  consists  essentially  of  an 
enclosed  quick  make-and-break 
knife  switch,  which  is  operated 
by  an  exterior  handle.  It  pro- 

tects the  motor  from  overloads 
both  when  starting  and  when 
running,  by  means  of  thermal  cut- 

outs. All  parts  are  enclosed.  The 
door  giving  access  to  the  cut- 

outs, cannot  be  opened  unless  the 
.switch  is  in  the  off  position.  The 
WK-30  starters  are  made  in  sizes 
for  a.c.  motors  up  to  3  hp.  and 
110  volts;  10  hp.  and  250  volts; 
or  10  hp.  and  finn  volts.  The 
type  WK-56  starter  is  similar,  but  it  is  made  for  heavier  service. 

Boring  BarH,   Adjustable,   Detroit 
Pirmhil  Machine  Supply  Co.,  602  Kerr  Bldg.,  Detroit,  Mich. 

"American  Machinist,"  October  6,  1921. 
The  bars  are  made  in 

three  types,  the  angle  ad- 
ju.stahle,  the  straight  ad- 

justable, and  the  removable 
block,  to  bore  holes  from  S 
to  15  in.  in  diameter.  They 
are  intended  for  both  rough 
and  finish  boring  and  for 
reaming.  The  phantom  view 
shows  the  construction  of 
the  angle  type  of  bar.  Vari- 

ous combinations  of  stand- 
ard cutters  may  be  incor- 

porated in  the  same  bar. 
The  angle  t.vpe  of  cutters  is 
particularly  adapted  to  fac- 

ing and  counterboring  oper- 
ations, because  setting  out  and  grinding  leaves  the  forward  cut- 

tmg  edge  in  its  original  position.  The  removable  block-type  cutters 
are  interchangeable  in  the  slots,  and  the  changes  can  be  accom- 

plished without  removing  the  bar  from  the  fixture. 

Drill   anil    Valve  Crinder,    Combination,    Portable,   "Dumore" 
Wisconsin  Electric  Co.,  Racine,  Wis. 

"American  Machinist,"  October  13,  1921. 

The  device  is  adapted  to  drill- 
ing holes,  grinding  motor  valves, 

and  to  service  as  a  portable  grind- 
er and  buffer.  When  carrying  a 

drill  or  a  grinding  wheel,  the  ro- 
tation of  the  spindle  is  continuous. 

For  grinding  automotive  valves  in 
place  on  their  seats,  a  separate  at- 

tachment is  used  on  the  drill,  as 
shown,  and  an  oscillating  motion 
is  given  to  the  attachment  spindle 
for  driving  the  valve.     A  universal 
motor  is  used,  so  that  it  can  be  operated  by  either  direct  or  al- 

ternating current.  The  machine  is  made  in  two  sizes  having 
capacities  in  steel  of  \  and   i   in. 

(■rinder.  Bench,   Alotor-Uriven 
Forbes  &  Myers,  Worcester,  Mass. 

"American   Machinist,"   October  13,   1921. 

The  machine  is  adapted  to  gen- 
eral light  work,  but  is  especiall\- intended  for  use  on  farms  where 

electric  current  is  available.  The 
motor  is  fully  inclosed,  so  as  to 
protect  the  windings  from  injury 
Ball  bearings  are  used.  The  ma- 

chine operates  at  3.600  r.p.m.  oti 
110-volt,  60-cycIe  alternating  cur- 

rent. It  can  be  supplied  either  in 
the  bench  type,  as  shown,  or 
mounted  on  a  pedestal.  The  ma- 

chine is  made  in  two  sizes,  the 
No.  4  2  having  a  capacity  of  1 
hp.  and  the  Xo.  62  of  J  hp.  The 
former  carries  wheels  6  x  i  in.  and  the  latter  0x1  ill.  in  size. 

Clip,  paste  on  3  x  5-in.  cards  and  file  as  desired 
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The  Weekly  Price  Guide 
THIS  WXK*8  MARKET 

ALTHOUGH  Um  oOcial  Pituburch  mill  price  on  ■tructural 

>ttMl  ilMkpM.  pUtM  mnd  bar*  continoM  at  |1.40@>|lJiO. 

■  adalaiaai  af  91.40  par  100  lb.  it  accepted  even  on  com- 

panithrrly  aaaO  tMUwcm.  Pic  tron  market  shows  aora*- 
wkat  AnMT  toaa^  Am  awatty  to  increasing  demand. 

New  Torit  watafcawM  quote  electrolytic  copper  at  ISIc. 
a*  acaiaat  14c.;  copper  and  brmsa  >heeta,  wire,  rod*  and 
tttbiac  down  Ac  per  lb.  L#ad  and  linc  markets  unchanired; 

atifbt  raeoTery  in  tin.  Copper  sheets;  brass  rods  and  tub- 
lac  also  down  tc-  per  lb.  in  Cleveland.  Reductions  ranirinir 

tnm  ic.  to  Ic  per  lb.  quoted  in  dealers'  pun-hasinK  prices 
«a  old  metals  (non-famxu). 

Adraace  of  2c.  per  cal.  on  raw  linseed  oil  in  Chicago; 
prieaa  (Ird  in  Htm  York.  Cleveland  quotes  99c.  as  atrainst 

ttc.  per  ral.   in  5  bbl.  Iota. 

IRON  AND  STEEL 

PIG  IRON— Per  gross  loa  —  Quotiiiont  compiled  by  The 
Matthew  Addy  Co.: 

CTNCINNATl 

No.  2  Souihcra     
Nortkcio  Basic      
Souibctn  Ohio  No.  2 . .    

NEW  YORK-Tidc«>icr  DeUvery 

SouihcinNo.  2  (Silicon  2.2$  to  2.7$)       26.26 

birminc;ham 
No.  2  Fouadry . .         16.00 

PHILADLIPHIA 

eastern  Pj..  No.  2t.  2.2$*2.7S  til           21.76 

\\  ROl'UIIT  PIPR— The  rollowini  ditcountt  are  lu  jokhen  for 
carload  loit  «n  the  lalrtt  Pitishiirch  basing  card: 

S20.$0 21.02 
22. S2 

Virifiaia  No.  2 - 27.74 19.84 

Grejr  Forge 21.50 

CHICAGO 
No.  2  Foundry 
No.  2  Foundry, 

local            
Souibem.  sil  2.2$^2.7$ 

.      19.70 22 .  67 

PITTSBURGH,  i 

No.  2  Fouadry 
nduding  freight  charge  from 

Valley 

21.96 
Basic   

  /... 19  9<> Bisssaiii 21    4A 

aHBCTR— Quo lacion*  arc 
alto  (he  bate 

in  cent!  per  pound  in  various  diics 
quotation*  from  mill: 

BliM  Aaacaled 
No.  10   
No.  12   

Pituburgh 
l.afg* 

.MiU  Lou 

2  2$ 
2  30 
2  3$ 

2  $$ 

Nctt  York    ilcvcland 
3  in             t    10 
3  3J            3  1$ 
3  31            3  20 
3  48            3  JO 

Chicaio 

3  38 
3  43 

No.  14    
No.  16   

3  48 

3  58 
Black 

No*.  17  and  21. 
No*.  22  and  24. 
No*.  2$  aad  2fa. 
Na.24.... 

2  11$ 2  90 
2  9$ 
3  00 

3  W 

3  8$ 3  90 

4  (U 

J  $$ 
3  60 
3  6$ 

3  7$ 

3  95 4  00 
4  0$ 
4  15 

Gslvamied 
Nos.  to  and  II. 
No*.  U  and  14. 
Nos.  17  and  21. 
Noa.  22  aad  24. 

3  00 

3  10 
3  40 
3  $$ 

3  70 400 

4  UU 

4   10 
4  40 
4  ?J 

4  70 

SOO 

J  7$ 
3  8$ 

4  1$ 
4  30 
4  $$ 
4  7$ 

4  15 4  25 
4  55 
4  70 
4  85 

$  1$ 

Inrhrt 

I  to  .< 

Steel 
Black 

71 

2...  ..J 
2)  tof>    6N 
7  to  8    6? 
9  to  12  64 

BnrWKID  Iron 
(lalv.                Inches  Black 

'^»              ItolJ  44J I  A  I'  WKLD 

<:alv. 

29\ 

55 

1\  u,i 

4|  i<>( 

7to  i:. 

40) 

Birr  WELD,  EXTRA  STRGNlJ,  PLAIN  KND.S 
l«olJ           69  571  itoli       44) 
2  to  J       70  5k| 

LAP  WELD,  EXTRA  STRONG.  PLAIN  ENDS 
2    62 

to  4    66 
to  6     6^ 7'to8    61 

9  to  12     55 

Jl 
$0^ 

$4 
$3 

47 

41 

2. 

2)  to  4 

4)  to  6 

7  to  8 

'»  lo  i: 401 

JOl 

301 

271 

31 

3C' 

18} 

York 

uiaca  vjaiv.   niiicK  viaiv.    uiacK     uaiT* 

led.  6t.%  $3%  60j%  471%  624%  4K»% 

edM%  47%  S8i%  44j%  S'>\%  45}% 
L'lattes  B  and  C,  Banded,  from  New  York 

Malleable  fittings.    Classes  B  and  C,  Banded,  from  New 

stock  sell  at  net  list.    Cast  iron,  standard  sites,  20-5%  off. 

WROl  GUT  PIPE— Warehouse  discounts  ai  follow.; 
New  York     Cleveland         Chicago 
Black  Galv.  Black  Galv.  Black    GaW. 

I  to  3  in.  steel  butt  welded.  6<>% 

21  to6in.  iieelbp  welded. 
Malleable  litiinus.     Classes 

stock  cell  at  lii>t  Uu  10%.    Cast  iron,  standard  t'tiet,  32-5'  „  off. 

MISCELLANEOUS — Warehouse  prices  In  cents  per  pound  in  j 
100-lb.  lots:  1 

New  York  Cleveland  Chicago      1 

Open  hearth  tpring steel  (base)  4   50             6  00           4.50 
Sprinx  steel  (light)  (bate)    6.00             6.00           6.00 
Coppered  Rcuemerrods(ba*t)..  7.00              8.00           6.0)         i 
Hoop  ticci    J. 38              2.V6           J.IJ        I 

Cold  lulled  iirip  steel       6.25              8.25           6.50         ' 
FI<H>r  piatct    4.60             4..>6          3.40 
Cold  hiiikhed  shafting  or  screw. .  3.45             3.25           3.40 
Cold  liniihed  flats,  squares.      ..  .<.95              3.75            3.90 
Structural  ihapei  (base)    2.63            2.46          2.63 
Soft  .teel  bars  (base)    2. 53            2.36          2.53 

Soft  ticel  bar  shapes  (base)   .    .  2.53            2.36          2.53 
Soft  xeel  bands  (base)    3.13             ....           3.13 
lank  plates  (base)    2  63             2  46           2.63 
Bar  iron  (2  00^2.10  at  mai)    ..  2  68            3  52          2.78 
Drill  rod  (from  li.t)       55feu0%         55%            50% 
Electric  welding  wire: 

          8..50   I2@13 
   7.15   .•   Iliili 

Atol    6.75   10^,11 

Hiirh  speed  steel  is  quoted  in  Cleveland  at  90c.  per  lb. 

METALS 

Current  Prices  in  Cents  Per  Pound 

Copper,  elecirolvtic  (up  to  carloti).  New  York. .  .  . 
Tin,  S-ton  lots.  New  York   
Lead  (up  to  carlots),  St.  l.ouis,  4.60;  New  York   

ilinc  (up  to  carloti),  St.  Louis,  4.77};    New  York 

Aluminum,  98  to  99%  ingots,  1-15  N'* 
 Y"'"'  Cleveland ton  loll           19.20 

Antimony  (Chinese),  tun  spot.  5.50 
Copper  sheets,  bate  20.75 
Copper  wire  (carloit)  ..    14.50 
Copper  rod*  (ton  loui  19.25 

Copper  tubinit  (l(IO-lb.  loi«;      20.75 
Kratiihceti  (lOO-lb.  luit)        16.2$ 

Bras*  tubing  (100-lb.  lots)  18.00 
Bra*srods(l,0()0-Ih.  loll)   14  25 
Zinc  sheets  (casks).  (H%  di*.  carlots)..  10.50 
Nickel  (ingot  and  ihoi),  Bayonne.  N.  J.  41.00 
Nickel  (electrolytic),  Bayunnc,  N.  J    .   44.00 
Solder  0  and  t).  (caic  loii)      IV.OO 
Babbitt  met  J  (best  grade)      32.00 
Babbitt  metal  (commercial)      16.  SO 

20.00 
6.50 

:i(f!i2l  50 
17.00 

22.  (XJ 24  00 17.00 

19  00 
15.50 
9.15 

23.''.0 

41.00 
13.50 

1V62I 

u  00 f!  00 

•  ̂  '-' 

Clii>.:iKO 

IS  00 
6.75 

2.V00 

I'.  25 

IV  50 2i  00 

Is  75 

HI  ̂ 0 
15  75 15.75 l'<  (X) 

i(.  00 9  00 
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Shop  Materials  and  Supplies 
SPECIAL  NICKEL  AND  ALLOYS— Price  in  cents  per  lb. 
Malleable  nickel  ingots    45 
Malleable  nickel  sheet  bars    47 

Hot  rolled  rods,  Grades  "A"  and  "C"  (base)    60 

Cold  drawn  rods,  Grades  "A"  and  "C"  (base)    72 
Copper  nickel  ingots    .^7 
Hot  rolled  copper  nickel  rods  (base)    45 

Manganese  nickel  hot  rolled  (base)  rods  "D" — low  manganese  64 
Manganese  nickel  hot  rolled  (base)  rods  "D" — high  manganese  67 

Base  price  of  monci  metal  in  cents  per  lb.,  f.o.b.  Bayonne,  N.J.: 
Shot      35.00     Hot  rolled  machined  rods  (base). .  .     53.  (X) 
Blocks      35.00     Hot  rolled  rods  (base)        42.00 

Ingots      38.00     Cold  drawn  rods  (base)        56.00 
Sheet  bars..      40.00     Hot  rolled  sheets  (base)       55.00 

OLD  METALS — Dealers'  purchasing  prices  in  cents  per  pound: 
New  York  Cleveland  Chicago 

Copper,  heavy,  and  crucible      10.00         10.50  10.50 
Copper,  heavy,  and  wire       9.50         10.00  9.50 
Copper, light,  and  bottoms       8.50  8.50  8.75 
Lead.heavy       3.75  3.50  3.50 

Lead, tea       2.75  2.50  3.00 

Brass,  heavy   ."     5.75  5.50  8.50 Brass.light       4.25  4.00  5.00 
No.  1  yellow  brass  turnings       5.00  5.00  5.25 
Zinc       2.75  2. CO  2.50 

.TIN  PLATES— American  Charcoal  Plates— Bright— Cents  per  lb. 
New 

York 
"AAA"  Charcoal  Melyn  Grade: 
IC,  20x28,    112  sheets       20.00 
IX,  20x28,    112  sheets        22.50 

"A"  Charcoal  .Allaways  Grade: 
IC,  20x28,    112  sheets        17.00 
IX,  20x28,    112  sheets       20.00 

Coke  Plates,  Bright 
[Prime,  20x28  in.: 

100-lb.,        112  sheets        12.50 
IC,  112  sheets        12.80 

Cleve- 
land     Chicago 

[Small  lots,  8-lb.  Coating: 
100-lb.,    14x20   
IC,  14x20   

Terne   Plate 

7.00 
7. 25 

18.25 
21.00 

16.00 
18.75 

12.00 
12.30 

5.60 
5.85 

18.50 

20.90 

17.00 
19.60 

14.50 
14.80 

7.25 
7.40 

MISCELLANEOUS 

New  York 
fCoiton  waste,  white,  per  lb.  .  .  .    }!0.075(g)}50. 1 
iCotton  waste,  mixed,  perl  b   055^.09 
jWiping  cloths  per  M.,  13^x131   
LWiping  cloths  per  M.,  131x20j   
ESal  soda,  100  lb.  lots    2 .  80 
TRoll  sulphur,  360  lb.  bbl.,  per  100 
F     lb    2.8S 

iLinseed  oil,  per  gal.,  5  bbl.  lots. .  .  .87 
/bite  lead,  dry  or  in  oil      1001b.  kegs. 
Head,  dry      1001b.  kegs. 
Head,  in  oil      1001b.  kegs. 

IFire  clay,  per  75  lb.  bag   
^Coke,  prompt  furnace,  Connellsvillc. .  .  per  net 
Coke,  prompt  foundry,  Connellsvillc. .  per  net 

Cleve- 
land 

0  go. 12 

.09 50.00 
55.00 
2.50 

Chicago 

550.13 
.11 

55.00 
65.00 
2.65 

3.25  3.50 
.99  .91 

New  York,  12.25 
New  York,  12. 25 
New  York,  13.75 
.80  1.00 

ton  $3.00 
ton        3.7S(§)4.25 

.34.00  off 

65-5% 

60% 

60-10%    50-5% 

75-10%        80% 

SHOP  SUPPLIES 
Current  Discounts  from  Standard  Lists 

New        Geve- York         land    Chicago 

Machine  Holts: 

All  sizes  up  to  1x30  in      60-5%  60-10%  60-10-10% 
IJand  ljx3in.  upto  12  in        50%   60-10-10%   60-10% 
With  cold  punchtd  sq.  nuts        50%          

With  hot  pressed  hex.  nuts  up  to  1x30 
in.  (plus  std.  extra  of  10%)        55% 

Button  head  bolts,  with  hex.  nuts        35%      ?3.90  net 

Hex.  head  and  hex.  nut  bolts         40% 

Lag  screws,  coach  screws         65% 

Square  and  hex.,  head  cap  screws.  .  .  .75  —  10% 
Carriage  bolts,  upto  lin.x  30in   50-10% 
Bolt  ends,  with  hot  pressed  nuts       60%                55% 
Tap  bolts,  hex.  heads       25% 

Semi-finished  nuts  |  and  larger        75% 

Case-hardened  nuts         65% 
Washers,caat  iron,  |in.,  per  lOOIb.  (net)  ?4.50 

Washers.cast  iron,  fin.per  100  lb.  (net)  .5.75 

Washers,  round.plate,  per  1001b.  Offlist  4.00 

Nuts,  hot  pressed,  sq.,  per  ICK)  lb.  Offlist  .! .  00 

Nuts,  hot  pressed,  hex.,  per  100  lb.  Offlist  3  00 
Nuts,  cold  punched,  sq.,  per  100  Ib.Off  list  3.00 
Nuts.cold  punched. hex.,per  100  Ib.Off  list  3.  TO 
Rivets: 

Rivets,  nin.  dia.  and  smaller        60-5%  60-10-10% 
Rivets,  tinned    .         60-5%  60-10-10%  4Jc.  net 
Button  heads  J-in.,  |-in.,  1x2  in.  to  5 

in.,  per  1001b   (net)       J53.50  $i.2S 
Cone  heads,  ditto   (net)        3 .  60     3.35 

li    to    li-in.    long,    all    diameters, 
£.\T/f.^perlOOIb         0.25       

I  in.  diameter     EXTRA        0.15        
I  in.  diameter     EXTRA        0.50        
1  in.  long,  and  shorter     EXTRA       0.50        
Longer  than  5  in     EXTRA       0.25        
Less  than  200  lb    EXTRA       0.50       
Countersunk  heads    EXTRA 

Copper  rivets    60-5% 
Copper  burs    40% 

J53.50 
3.50 

3.50 

3.50 

3.50 

3.50 

53.50 

3.50 

50  net 4.00 

4.00 
4.00 

4.00 

65-5% 

33  43 

3.53 

0.15 
0.15 0.50 

0.50 

0.25 
0.50 

0.35       34.03  base 

50% 

50% 

50-10% 

Lard  cutting  oil  (50  gal.  bbl.)  per  gal. 

Machine  oil,  lubricating,(50  gal.  bbl.) 

per  gal   
Belting — Present  discounts  from  list  in 

fair  quantities  (\  doz.  rolls) 
Leather: 

Light  grade   

)50  65 0.45 
30  50 
0.35 

30  55 0.40 

50%     50-5%   60-10% 

Medium  grade      4(>-5%  40-iO-2J%     50% 
Heavy  grade          35% 

Rubber  and  duck: 

First  grade        50-10% 

Second  grade       60-10% 
Abrasive  m  aterials — In  sheets9xl  1  in. : 

No.  1  grade,  per  ream  of  480  sheets, 
Flint  paper    .  .             35 . 84 
Emery  paper        ,    8.80 
Emery  cloth          27.84 
Flint  cloth,  regular  weight,  width  3| 

in..  No.  1  grade,  per  SO  yd.  roll, 

Emery  discs,  6  in.  dia.,  No.  1  grade, 

per  100. Paper   
Cloth   

40%-       40-5% 

50-10%       

60-5%  60-5% 

33.85 

11.00 

32.75 

4.50 

1.52 3.02 

36.48 

8.80 

29.48 

4.95 

1.49 

3.20 
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NE,Wand  ENLARGED 

Machine  Tools  and 
Machinery  Wanted 

Willi— I  «k«rs« 

€•■•.  ■iliMipMl  nnlTTlnh  Rro*..  SI-41 
DraMW  SU— «ra«k  tttmtx.  titttxim,  Mnd- 
Mm(  atacMiMa,  air  camtntmtr*.  and  powrr 
•IBartnc  tbwn  op  to  111  la.  for  I  mrUO. 

r«a».  »rMarrMl-'M  J.  IWiwhiui  *  Co, 
((•  Uura-w  SI  «".  W.  Urmtan.  I'ureh. 
AC  D»»  HnaU  dfUl  |»i—.  Md  oor  U  In. 
s«  ft.  Utmtn  taUM. 

r-rm-  ,  ■iH<i>»n  —  Th«  MllWr  Motor 
SalM  I'o.  Kvrrsrvra  M.— oo*  Arbor  pma 
for  tfiK-k  rcpKir  ■••. 

r«M_    ■iMatport    J.    H.    South*/.    tT« 
cMtlas  oUttelnc 

-Th«  F>1i»rU  r«brto» 

C^  t«*  Mala  St. —on*  «••  lb  KUuder- wAtam  cottoa  yani  «)r«lw  marliloe. 

roL.  Mac*— Tti*  Uaeota  rounty  Dam- 
arm  t—<->  Under  prvaa. 

Vkk-  U«»  Oafc — Th«  Uvcoak  Pwry  » 
Oalt    KJt.— ana    i»    In.   ar    4 1    la.    vartlral 

MIHt..    DHrnii  I'udilUo    Mchy.   C3o.. 
H«>di>ll  Bld«..  .>i«l  Kut  Lafayatte 
siK — ui»  1*1  V  sui  BUM  praaa.  or 
ihrlr  «H)Ulvalrlit.  lUMd). 

Mirk..  Itrlralt — C.  W.  Halar,  SMS  CarwNl 

Av».— blMck»niUh'«  drill  prvas  and  rol*orl- 
lanruuii  tools ;  i>owrr  oament  block  ma- ohlnra :  conrrvt*  mixer. 

Mlrh..  PMralt — H  A.  Mvirr,  Sl&l  rirllr- 
x-ur  Avr.-  ..iif  <  X  X  pinni  r.  it  In.  X  M  fl. 
brd  :  rin-lric  hoUl ;  J  tun  mir  ooiiipri'iMtur  : 
t  tun  cranr,  II  fl.  Bpan. 

      .„  mcM  Mff.  Co.  A.  N. 
in.  Praa.— aqvlptnrni  ami  machinery 

fir  tre  macMaa  (aaattfartarlnc  plant  at 
Claar  Water. 

Ia_  Oltaaiwa — P.  O.  Parfca  Scale  Co.— 
aae  rnond  elrnrll  machia*.  |  letter*;  one 
caMart  Japaanlns  caa  o**a ;  one  pedestal 
grtadrr  and  baSrr. 

ra.  rWiaa*  Tin  Chlcaco  Roller  Skate 
Cew  «lt«  WMt  L«ke  St.— one  No.  1  and 
on*    N«    4    new    ■trW    canaoltdated    punch 

ZR! 

n.rM*aa»— Tb*  lM*malton«t  Ilarveatar 
Ca,    •*«    laMli    MteklKan     Httd      one    oil 

ralor.  belt  drive,  preferably  with  crane, 
ru-   la.  capacity,   (uaed). 

«Mra«a    —    A.    Olaen.     tU     .Vortb 
Ave.- lathe,    drill    preaa,    air    com- 

..    arlnder   and    one    1    or    t    bp.    ac 
Wllb  ahafi  and  pulleys. 

nu  CMeaaa — The  ProdlK^loa  Tool  * 
■iw_  Ca.,  (a?  Wret  Jackson  Blvd.  O. 
lailMidlt  IMrrh.  Act  — on*  Wells  tool 
•»4  lllir  grinder  No.   l>o. 

-The    Arcade    Mff.    Co..    I 
.Ue..     a    C.    Traehlood.     Purch. 

        ,.-  »l    marhloerv    for   the    manutac- 
Mra  ml  tar^war*  apaclaltlaa. 

K.  Aii<lir*oa.  v/o  J.  Ture- 
metal    workinc 

hinery. 
Tlh 

nU    Waakeeaa— Warvrll  Chappall  *  Co 
»ai  tt  In.  back  cwrvd  drill  priBS. 

■jr..  CaelMtea  —  The  l.ahrieallac  Spa- 
ctoKMa  Co.  T«ih  and  Water  Sts.  on*  No. 
t  ToUta  pvach  pree*  or  *>iusl. 

a  HobMe,  IMh  and 
Sta.  auulpim  nt  and  inarhla«ry 
ty  mam  m  aaura*  of  rooetnietlon. 

   -Reed   Bros.  Oarajr*— ooni- 
pM*  ■Mebtaary  and  •qulpmrni   for  aiMo. 
wahll*  npnir  work. 

MM^,    »1iill    ̂     J.    r.    Bark  In.    IS*S 
Aieaaatfrin*   A«'e.^«re   Soar   slandlna  ma- 

tilamtoi'T  nacnlae*  arrferredl. 

Mlrh..  nelrsll— The  Mills  Baklnc  Co., 
S\ti  Ith  Avp. — ml»cellBn<'<>us  bakery  equlp- 
mrnt  for  proposed  addition. 

Mlrh.  DetroM  —  The  Motachall  Co., 
Canton  Ave.  ami  lllvd.  (printers) — cylinder 
prcas   !S  x  S8   In.  or  larger. 

Mleh.  I>e«rsl|.— C.  O.  f«UKh,  ITSn  Tlrrman 
Ave. — smnll  wood  turnlns  lathe,  power 
drivfn  for  alMiut  i  hp.  motor,  also  small 
JIC  or  blind  saw   (used). 

Mlrh„  Deirnll  —  P.  Smith  Orocery  Co., 
Bmllh  Itid*..  Orlimold  and  State  Sts.,  W.  W. 
llcndrnmn.  I'urch.  Act..— cakr  mixers  iind 
mia<-ellaneous  equipment.      Itlodcott  oven. 

Mlrh.,  Delrell — The  Warwlch  Slampinc 
Co,  Miller  Ud.  and  Thnyrr  Ave. — miscel- 

laneous Miulpmi-nt  (or  making  metal  sismp- 
Inga,  power  ilrlviii. 

Ma..  Jeplla — The  Auto  Kepalr  Co..  *0T 
Bway,  C.  V.  fleavrr.  Purch.  Agt. — drIU 
pre**,  lathe,  belting  and  shurtlng  for  ma- chin*  ahop  and  garage. 

Ma,  Jeplla  —  The  Fifth  Street  aarage, 
111  West  5th  St.,  r.  W.  Helm,  Purch.  Agt. 
medium  sise  lathe,  bait,  shafting  and  elec- 

tric motor. 

Me.,  Jeplla— H  H.  Qreen,  IRIS  Main  St. 
— shafting,  hangers  and  bearing*. 

Ma-  Japlla — The  Miners  Ice  A  F^ai  Co., 
Ill  Main  St..  J.  K.  Cambcll.  Purch.  AgL, — 
belting,   shafting,   Iningrrs   and   pulleys. 

Ms.  JapllB— Nut*  llroa..  1301  Jniilhl  St.. 
R.  Nuu.  I'urch.  Agt. — elec-lrli-  drill  press 
snd  lathe  (or  garage  and  machine  ahoi). 

Ma.,  Jeplla — P.  P.  Parrott,  ITtO  Main  St. 
— woodworking  machinery  and  machine  to 
maka  broom  handles. 

Ma,  Jaalla— The  Purity  Ice  Cream  Co., 
Bway.  and  Cnx  HI.  C.  U  Clark,  Purch.  Agt. 
— Ice  crushers.  iM-ltlng.  motors  and  shaft- 

ing for  Ice  cream  factory. 

Ma..  J*pllB — The  Texas  OH  Co..  Knst  Sth 
St..  C.  J  Wnrrt.n,  I'urch.  Aitl.— r.ll  nitrrina 
e<|ulpmen(     (or    new     station    on    Sth     and 

N.  v.,  tioaveraear — Rich  *  Lalond*,  J.  H. 
l.,iilonde,  I'urch.  Aist. — drill  press,  small 
miller  and  us<>d  shnfllnK. 

N.  Y,  raladam— KIIIkII  &  Sons  Co. — ma- 
chinery and  «|ulpment  for  the  manufacture 

of  hardwood  mangle  rullerH. 
ft.  v.,  Rlrkmead  illll — J.  Kraus,  440 

ItXh  St. — Cat'ver  steel  die  stamping  pre**, 
•Ixe  4  X   8  or  larger. 

N.  v.,  Tuaawanda — The  Buffalo  Bolt  Ca,  \ 
n.   K.    Cullliian.    Purch.    Agt. — one    or   mor* 
No.  60  Walerbury  roll  threaders,   (used), 

N.  T.,  Wnlertuwn— R  C.  Hodge,  RoUt*  j 
S, — saw  mill  cHiulpmcnt. 

N.   C,    Hiekery — The   Southern   Toy    _  _ 
O.    F.    Ivey,    Pros, — one   swing  cut   off  ■*« 
short  HtocK  :  one  coinliliied  scroll  and  resaw^ 
4    In.   blades;  one  clue   Jointer;   one  doubl*] 
cut  off  saw  ;  one  Hinicle  end  tenoner  ;  one  4  I 

side,  4   or  I   In.  mouliler ;  one  vertical    '■ — Ing  machine,  6  spindle;  one  cliuek  n\.t 
for  round    tenonts ;    one   50    hi>.    IiIkIi 
engine:    liiO    ft.    1)1    In.    shafting   with 
pllngs  and  |K>at  hangers;  one  double  M 
shaper:    dry    kiln    e<iulpnient  :    i»    (.•• 
trucks;  one  fan  and  dust  collecting  synnni 
(used). 

N.  r.,  I.snslng — The  tensing  Lumber  Co, 
V.  K.  IlulUiu.  Mgr. — iloor  and  msh  ma- 

chine; flixirlMK  machine;  end  matcher; 
tenonlne  inuehlne  :  moulder  ;  resaw  ;  jolntar 
and  Bander   (used). 

X.  r..  Roar  Hill — The  Atlantic  CoflRn  A 
Casket  <'o..  K.  McN.  (>irr,  Pres. — one  40 
In.  high  speed  fan ;  one  dmibli'  spliidl* 
BhB|>er  11  In.  :  one  scroll  or  liiind  saw,  II 
in.;  one  12  In.  moulder;  combination  saw 
table:  tilting  nrlmr :  rip  saw:  three  drum 
sander  :  Jig  nr  scroll  saw  ;  I  In,  hog ;  ■wing 
cut  o(f  saw  cabinet  phiner,  10  or  II  In. 
wide ;  SI  lumber  trucks  for  use  In  plant. 

W,  C,  Hallabnrr  —  The  Arey  Brick  A 
Lumber  Co.,  \.  (1.  Arey,  Mgr. — band  reutw 
and  gang  saw  (new  or  used), 

N.  C,  Blaleaville— J.  C.  Steel*  *  Sons,  C. 
M.    Steele,    Purch.    Agt,,    mnnufscturers    of 
brick  making  and  clay  working  mtichlnery 
— one     30     to    31     In.     vertical     borInK     inlll, 

preferalily     two    heads,    or     SO     In      riiodern 
iBthe,  short   bed:   Baker  Bros,  kc 
cut  to  li  In.  key  ways:  l><>lt  thi' 
chin*  to  cut    1    in.   to   2    In.   thn..' 
•id*  planer  with  shori  bed.     Muni    m-   inoil- 

v9iill  Sla. 

Ma,  Japll*— A.  P.  Townsend,  111  Main  St. 
(shoemaker) — leather  working  machinery, 
shafting,  hangers  snd  bearings. 

Mlrb.,  Maalsla*  —  Ixtgan  *  Blom,  P. 

I»«an.  Purch.  Agt. — steam  driven  hiundn' machinery. 

Ma,  Meeada— I.  H.  Dowalt— oil  drlU  for 
drilling  oil  wells. 

Mlaa,  Wslvrrtea  —  llendrUkaon  Broa 
Will  be  In  the  market  nlmit  April  I  for 
vrarel  handling  Miulpment  Including  glUM>- 
lln*  crana*.  eonvryurs,  bins, 

v.  Y-  Baffata—rieh ringer  Bros..  Ine,  171 
Imson  St. — tour  bead  outsid*  moldrr. 

W.  Y.  >*(r*l*  O,  P,  Hausner  ttl 
N'orihampum  8ia<— aheet  m*tal  machine*. 

•m  (uaed). 

N,  C,  Wilmington— The  Curler's  Pr.><1>ie- tlon   Wlis.,    210   South   Water  St.,  O.   <• Purch.     AkI.-    Hlnttle     phase,     10     cycl' 
volt,  electric  bulling  machine,  prefer  duiii>:' 
end<-d  bulTer  with  wheels  complete  (new  or used), 

O,,  riBclnastl— The  niflon-Pralt  Co, 
1114  WeM  SIh  St.,  A.  K.  Cllflon,  I'urch Agt.— electric  welding  outfit  for  geiiernl 
repair  work  on  automobile  framea,  fenders, 
etc,  Unooln  or  almllar  make, 

O,    riaelBBBll — The    Knslern    Mchv      " 401  Rasi    1-enrl   HI.,  A.  Smith   Punch.    .^ 20    In.    drill    iiresses ;    12    or    14    In. 

lathes  l-S  be^s :  power  presses.  No,  IK,   i'>, 10  or  21  Bliss. 

O.,  ClnrlBaalt — The  Fair  Mchy.  Co.,  217 

Wiilniit  Ht.,  .M.  n.  Overerid,  I'urch.  Agt. — 
12  X  12  In.  power  hack  saw  and  12  In.  hand 

Jointer. O,  ClBrlBBall^The  Jones  Machine  Tool 
Co.,  IIS  Kast  I'eiirl  St.,  A.  Jones,  Purch. 
Agt.— lathe  with  10-72  In,  swing  and  ID  ft 

bed:  No.  21  New  Britain  automatic  pi.-rew 
machine. 
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O.,  CIncJnntttI — The  E.  A.  KItwey  Co.. 
gjS  West  4th  St. — wire  crimping  or  form- 

ing machine  to  be  used  for  interlockiriK 
notched  wires  for  cylindrical  screens. 

O.,  Cleveland! — The  Bd.  Kduc,  Rockwell 
Ave.  and  East  6th  St.,  S.  Hyre.  elk. — two 
12  in.  woodworking  speed  lathes.  5Z  in. 
bed ;  220  v.  d.c.  motor,  head  stock,  variable 
speed.  600  to  .3,000  r.p.m.,  American  or 
equal :  one  20  in.  pattern  maker's  lathe, belt  driven,  with  2  hp.  dc.  motor. 

O..  Cleveland — The  city,  A.  B.  Roberts, 
(lir.  Public  Utilities,  City  Hall — one  loco- 

motive crane  for  use  In  city  water  depart- 
ment. * 

O.,  Colufnbuo — The  Dept.  of  Public  Wel- 
fare, Oak  and  9th  Sts. — new  machinery, 

includins  crusher,  drying  pan,  6  kilns,  etc., 
for  lirick  plant  -at  .lunction  City. 

O.,  Cleveland  —  W.  Eppler,  3305  West 
2.')th  St. — bench  lathe. 

O..  Cleveland — The  New  York.  Chicago 
&  St.  Louis  K.R.  Co.,  Columbia  Bldg.,  W.  P. 
Dittoe,  Purch.  Agl. — «ir  compressor,  bolt 
cutter,  wheel  press,  also  used  miscellaneous 
shop    equipment. 

O.,  Cleveland — The  Northern  Blower  Co.. 
West  65th  St.  and  Barberton  Ave. — one 
punch  and  shear,  J  by  IJ  capacity;  on(j 
10  ft.  brake  12  gauge  capacity:  one  10 
ft.   squaring  shears,    12   gauge   capacity. 

O..  Cleveland — The  Sterling  Brass  Co., 
4610  St.  Clair  Ave.,  S.  U  Weil,  Genl.  Mgr. 
— Mono  rail  conveyor  system,  bra.ss  fur- 

nace, blowers,  lathes  for  new  brass  foundry 
and   machine  sliop. 

O..  Columbus  —  The  Non-Liquid  Door 
Check  Co..  Comstock  Bldg.,  E.  D.  Taylor, 
Genl.  Mgr. —  will  .soon  be  in  market  for 
punch  presses  and  milling  machines. 

O.,  Elyria — The  Ridge  Tool  Machine  Co., 
W.  Thews.  Purch.  Agt. — machine  tools. 

O.,  FoNtoria — L.  H.  McXeil — hand  press, 
and  cutting  off  macliine  for  bench. 

O.,  Toledo  —  J.  Meyers.  1958  Glendal 
Ave. — four  linotype  macliines. 

Ore..  Portland — R.  A.  Wurzburg,  Pres. 
Columbia  Tire  Corp..  Northwest  Bank 
Bldg. — $170,000  worth  of  machinery  and 
miscellaneous  equipment  for  tire  factory  on 
Columbia   Blvd. 

Pa.,  CheKter — The  Irving  Worsted  Co. — 
looms,  spindles,  etc.,  for  new  factory. 

Pa..  Johnstown — The  Lorain  Steel  Co. — 
one  10  ton  and  two  5  ton  cranes,  mill  type. 

P».,  Media  —  Delaware  County  Prison, 
c/o  E.  M.  Harvey — receiving  l)ids  until 
March  7  for  one  washing  machine,  one  ex- 

tractor, one  soap  tank  and  one  sterilizer, 
installed  complete. 

Pa..  Phila. — A.  Ayres,  921  Sansom  St. — 
one   band  saw,    (used). 

Pa.,  Phlla. — J.  Blood  &  Co.;  7th  and 
Somerset  Sts. — knitting  machines,  automatic 
operation. 

Pa..  Phila.  —  The  Elgin  Tool  Machine 
Wks..  233  North  4th  St. — one  9  or  10  in. 
screw  cutting  lathe  with  hollow  spindle. 

Pa.,  Phila. — The  Ferris  Shoe  Co.,  6th  St. 
and  Duncannon  Ave. — machinery  for  new 
shoe  factory. 

Pa..  Phila. — The  Frankford  Paper  Box 
Mfg.  Co.,  2951  North  Marshall  St.,  J.  E. 
Linck,  Treas. — machinery  for  tlte  manu- 

facture of  boxes,  including  presses,  cutters, 
dies,   etc. 

Pa..  Phlla. — The  Gotham  Silk  Hosiery  Co., 
2nrl  and  .N'orris  Sts. — automatic  machines for  knitting  mill  and  lathe,  drill  press,  etc.. 
for  use  in  machine  shop. 

Pa..  Phlla. — F.  E.  Griffiths  Co.,  2615  West 
Hagerts  .St..  V.  K.  Griffiths.  Purch.  Agt. — 
additional  machine  tools  and  machinery  for 
the  manufacture  of  meters,   etc. 

Pa..  Phlla. — The  Leonard  Knitting  Mills, 
Inc..  A.  H.  Wciswas.ser.  5417  Web.ster  St.. 
Pres. — machinery  for  knitting  mills. 

Pa.,  Phlla. — The  Lewis  Textile  Co.. 
Frankford  and  Lehigh  Aves.,  W.  J.  Steen, 
Pres. — looms  and  equipment  for  textile millsi. 

Pa.,  Phlla. — The  Liberty  Knitting  Mills. 
1029  Race  St. — additional  machines. 

Pa.,  Phils. — The  Meyer  Specialty  Co., 
ISOO  North  5th  St.— one  lock  corner 
machine. 

Pa.,  Phila. — H.  T.  PaLste  &  Co.,  32nd  and 
Cherry  Sts.  (electrical  supplies) — power 
hack  saws,  lathes,  drill  presses  and  other 
metal   working  machinery  for   new   factory. 

Pa..  Phlla. — Pierce-Butler  &  Pierce  Mfg. 
Corp.,  Broad  and  Race  Sts.,  manufacturers 
of  boilers,  radiators,  etc. — machinery  for 
new   factory   on   Glenwood   Ave.   along   the 

tracks  of  the  Pennsylvania  R.R.,  including 
lathes,  drill  presses,  riveting  hammers, 
grinders,   etc. 

Pa..  Phila.  —  The  Precision  Bras.s  & 
Bronze  Fdry.,  T.  E.  Montgomery,  1001 
Chestnut  .St.,  Treas.  —  machinery  for 
foundry  and  machine  shop. 

Pa.,  Phlla. — The  Reyburn  Mfg.  Co.,  32nd 
St.  and  Allegheny  Ave. — milling  machine and   other   equipment. 

Pa..  Phlla. — The  Rockland  Hosiery  Mill.s, 
Allegheny  Jind  Kensington  Ave.s.,  M.  Sarfert, 
Pres. — additional  knitting  machine. 

Pa.,  Phlltt. — Segal  &  Rothman,  144  North 
3rd  St. — screw  cutting  lathe,  4   ft.  x  10   in. 

Pa.,  Phlla. — Sheplan,  Sabol  &  Palmer, 
15th  and  Wallace  Sts. — carders,  looms  and 
knitting  machinery  for  new  factory. 

Pa.,  Phlla.  —  Supplec-Wills-Jones.  3339 
Ludlow  St. — ice  and  ice  cream  manufactur- 

ing machines  for  new  factory. 
Pa..  Phila. — G.  L.  Tallman,  28  South 

Farragut  St. — weaving  mechanism  parts. 
Pa.,  Phlla.,— M.  H.  Walwrath  Co.,  Park 

and  Glenside  Aves. — additional  workwork- 
ing    machinery. 

Pa..J'hila. — The  Wicado  Screw  &  Machine 
Wks.  Co.,  4801  Stenton  Ave. — one  Brown  & 
Sharpe  grinding  machine  No.  10  or  11. 

Pa.,  Pittsbureh — Riter-Conley  Co.,  Oliver 
Bldg. — one  10  ton.  two  7J  ton  and  three  3 
ton,  2  trolley  cranes  for  plant  at  Lutsdale. 

S.  C,  Chester — R.  C.  Guy — creosotlng  ma- 
chinery and  outfit. 

S.  C,  Conway — The  Veneer  Mfg.  Co.,  W. 
A.  Stilley,  Mgr. — lathe,  engine  to  swing  20 
to  24  pulley  and  take  in  shaft  8  ft.  long 
(used). 

Tex.,  Austin  —  W.  Tips  Co.,  708-12 
Congress  Ave. — power  threading  machine 
for   cutting  threads  on   bolts. 

Vo..  l,ynchburK — The  Thornhill  Wagon 
Co.,  E.  Thornhill,  Mgr. — vehicle  wood  rim 
bending  outfit ;  vertical  drilling  and  ream- 

ing machine  to  bore  and  ream  cast  iron 
cylinders  from  21  in.  diameter  by  8  in.  long 
to  35  in.  diameter  by  11   in.  long. 

Va.,  Norfolk — The  Harrisonburg  Poultry 
&  Egg  Co.,  21  Madison  St.,  R.  Richter, 
Mgr. — modern  dairy  machinery  including 
pasteurizing  equipment  for  new  plant  on 
12th   St.   and   Monticello   Ave. 

Va.,  Winchester — The  Winchester  Lum- 
ber Corp.,  W.  B.  Cornwell,  Pres.  and  Ginl. 

Mgr. — dry  kiln  and  complete  woodworking 
machinery  outfit  for  manufacturing  floor- 

ing  (used). 
W.  Va.,  Parkersburg — The  Parkersburg 

Rig  &  Reel  Co. — boring  mill,  radial  drill 
and   lathe. 

Wis..  Appleton — J.  Belzer,  776  Lawe  St. — 
machinery  and  equipment  for  garage  and 
repair   shop. 

Wis.,  Jim  Falls — The  ,Iim  Falls  Co-op. 
Creamery,  c/o  T.  Saltsgarber^-dairy  machin- 

ery,   churns,    vats,    etc. 

Wis.,  Merrill — The  Merrill  Buick  Co.— 
presses,  1  and  2  ton,  also  auto  repair 
equipment. 

Wig.,   Merrill — The    Spring    Brook    Co-op. 
Dairy  Co.,  c/o  G.  Karan.  Route  6— creamery 
and  cooling  machinery. 

Wis.,  Milwaukee — Cappon  &  Resech,  134  8 
Booth  St. — drill  press  and  lathe  suitable 
for  garage  duty. 

AVIs..  Milwaukee — The  Milwaukee-West- 
ern Fuel  Co.,  120  Wisconsin  St.,  E.  A. 

XJlirig.  Purch.  Agt. — coal  crane  and  convey- 
ing machinery. 

Wis.,  Milwankee — The  West  Side  Express 
Co.,  2319  Lisbon  Ave. — lathe  for  garage 
repair   work. 

Wis.,  Milwaukee — The  Wisconsin  Public 
Service  Corp..  559  Marshall  St.,  C.  C.  Smith. 
Purch.  Agt. — oil  gas  machine,  purifiers  and 
gas  compressor  for  gas  plant  at  Green  Bay. 

Wis.,  Minocqua — The  Minocqua  Heights 
Hotel  So.,  c/o  H.  T.  Ames — machinery  for auto  repairing. 

Wis.,  Racine — M.  J.  Shaw,  Inc.,  17th  and 
Hamilton  Sts. — machinery  for  the  manu- 

facture of  shoes,  including  stichers,  eye-let. 
vamping  and    lasting  machines. 

Wis..  SheboyKan — The  Sheboygan  Gas 
Co.,  618  North  8th  St. — -special  machinery 
and   equipment   for   proposed   gas   plant. 

Ont.,  Montreal  —  The  Lymburner  Brass 
Wk.s.,  Inc.,  1025  Boyer  St. — complete  equip- ment for  brass  foundry. 

Ont..  Montreal — H.  H.  Robine,  778  St. 
Catharine  St..  W. — small  lathe  and  tools 
(varied)  for  garage  and  repair  shop. 
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I      Metal  Working  Shops     I 

Conn..  Kast  Hartford  (Hartford,  P.  O.)  — 
H.  K.  Bidweli,  209  State  St.,  has  awarded 
the  contract  for  thi?  construction  of  a  1 
story,  50  x  125  ft,  garage  sales  and  service 
iiuilding,  with  IS  x  122  ft.  ell.  on  Connecti- cut Blvd.  Estimated  cost,  }40,000.  Noted Jan.    12. 

Conn.,  Hartford — The  Bush  Mfg.  Co., 
Wellington  Ave.,  will  soon  award  the  con- tract for  the  construction  of  a  1  story, 
50  x  250  ft.  manufacturing  plant  on 
Wellington  Ave.,  for  the  manufacture  of 
machinery.  Estimated  coat.  $60,000.  Buck 
&  Sheldon,  Inc.,  60  Prospect  St.,  Archts. a  nd   Engrs. 

Conn.,  Hartford — The  Hartford  Electric 
Light  Co.,  266  Pearl  St.,  has  awarded  the 
contract  for  the  construction  of  a  1  and 
2  story,  75  x  155  ft.  battery  charging  build- 

ing on  Sheldon  St. 
lU.,  Chicago — -W.  W.  Ahlschlager,  Areht., 

65  E^st  Huron  St.,  is  receiving  bids  for 
the  construction  of  a  1  story,  150  x  214  ft. 
garage  on  Clark  St.  and  Rogers  Ave.,  for 
H.  and  W.  Thompson,  4925  North  Wash- tenaw   Ave.      Estimated    cost,    $50,000. 

III.,  Chicaco — A.  S.  Alschuler,  Archt.,  28 
East  Jack.son  Blvd.,  is  receiving  bids  for 
the  construction  of  a  3  story,  100  x  300  ft. 
office,  sales  and  service  building  on  22nd 
St.  and  Michigan  Ave.,  for  the  Hudson 
Motor  Car  Co.,  25th  St.  and  Michigan  Ave. 
Estimated  cost,  $350,000. 

111..  Chicago — The  Briskin  Mfg.  Co.,  215 
South  Hoyne  Ave.,  (sheet  metal  works), 
has  awarded  the  contract  for  the  con- 

struction of  a  2  story,  50  X  127  ft.  factory 
at  215-17  South  Hoyne  Ave.  Estimated 
cost,    $40,000. 

111.,  Chicago — I.  Engel,  3056  Palmer  Sq., 
is  receiving  bids  for  the  construction  of 
a  1  story,  100  x  125  ft.  garage  and  auto 
sales  station  on  Milwaukee  Ave.  near  Craw- 

ford St.  Estimated  cost,  $40,000.  Private 

plans. III..  Chicago — A.  Mikell,  1311  Washburn 
Ave.,  is  receiving  bids  for  the  construction 
of  a  2  story,  72  x  107  ft.  garage  on  Taylor 
and  Garibaldi  St.s.  Estimated  cost,  $50,000. 
H.   Dalsey,  2321  West  North  Ave.,  Archt. 

IH.,  Chicago — Ronneberg.  Peirce  &  Hau- 
ber,  Archts.,  10  South  La  Salle  St.,  are 
receiving  bids  for  the  construction  of  a 
1  story,  75  x  96  ft.  machine  shop  at  2704-10 
West  Lake  St.,  for  J.  Nielsen,  care  of architects. 

Ind.,  Evansville — ^J.  H.  Kreipke  Co.,  512 
West  Franklin  St.,  plans  to  build  a  3  story. 
33  x  80  ft.  warehouse  and  sheet  iron  work 
shop  on  West  Franklin  St.  Estimated  cost, 
$40,000.     Architect  not  selected. 

Mich..  Detroit — The  City  Dept.  of  Motor 
Transportation,  City  Hall,  is  having  plans 
prepared  for  the  construction  of  a  1  story 
garage  and  service  station  on  Jefferson 
Ave.      Estimated    cost,    $560,000. 

Mo..  St.  I.onls — Bonsack  &  Pearce. 
Archts..  Laclede  Gas  Bldg..  will  receive  bids 
until  March  4  for  the  construction  of  a  li 
story,  75  x  95  ft.  garage  for  D.  P.  McCabe, 
6407  Ridge  Ave.  Estimated  cost,  $40,000. 
Noted  Feb.  16. 

Mo.,  St.  Louis — Scruggs,  Vandervoort  & 
Barney  Dry  Goods  Co.,  10th  and  Olive 
Sts..  has  awarded  the  contract  for  the  con- 

struction of  a  4  story,  130  x  160  ft.  garage 
on  St.  Charles  St.  Estimated  cost.  $350,000. 
M.  L.    Wilkinson,   Pres.      Noted   Feb    2. 

N.  C.  Highland  (Hickory,  P.  O.) — The 
Highland  Cordage  Co.,  c/o  C.  H.  Geitner, 
Pres.,  will  build  a  1  story.  80  x  440  ft. 
yarn   mill,    here.      Estimated   cost,    $50,000. 

O..  Cleveland — J.  Cohen,  2376  East  49th 
St.,  has  awarded  the  contract  for  the  con- struction of  a  1  story,  31  x  81  ft.  garage 
at     2627     East     31st    St.       Estimated    cost, 

$40,000. O.,  Cleveland — The  Sterling  Brass  Co., 
4610  St.  Clair  Ave.,  has  awarded  the  con- 

tract for  the  construction  of  a  1  and  2 
story,  75  x  90  ft.  brass  foundry  and  machine 
shop  on  East  93rd  St.  aijd  Catherine  Ave. 
Estimated  cost,  $80,000.  S.  L.  Weil,  Mgr. 
Noted    June   23. 

Ore..  Portland — R.  A.  Wurzburg.  Pres.  of 
the  Columbia  Tire  Corp..  Northwest  Bank 
Bldg..  is  receiving  bids  for  the  construction 
of  a  2  story,  80  x  350  ft.  tire  factory  on 
C'olumbia  Blvd.  along  the  tracks  of  the 
Oregon  Washington  R.R.  and  Navigation 
Co.      Estimated    cost,    $80,000. 

Pa.,  Phlla.— E.  J.  McAleer  &  Co.,  1420 
North  Sth  St.,  manufacturer,  of  tin  ware, 
has  awarded  the  contract  for  the  construe- 
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The  Searchlight 
Advertising  in 

This  Paper 

is  read  by  men  whose  succcsi 

depends  upon  thorough  knowl- 
edge of  mcam  to  an  end — 

whether  it  be  the  securing  of  a 

good  second-hand  piece  of  ap- 
paratus at  a  moderate  price,  or 

an  expert  employee. 

The  Best  Proof 

of  this  is  the  variety  of  this 

journal's  Searchlight  ads.  With- 
out a  constant  and  appreciable 

demand  for  such  machinery  or 

services,  by  its  readers,  the  mar- 
ket-place which  these  advertise- 

ments represent  could  not  exist 

for  any  length  of  time. 

Are  you  usinc  the  Searchlight 
Section? 
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Ma..  Naanlbal — Thr  Rliiff  City  Hhof  Co. 
plana  to  build  a  2  Kl>>r\  Md'lliloii  in  II* 
••kw  factory  ml  l}u|  rolllrr  Hi  K>llinntcd 
>«at.  111,0*0.  J.  W.  IxHCan,  Hooy.  Prlvati- 

plaaa. 
Mo  .  Haanllml — Th«  Rnhlnaoa  Droii.  Paint 

Co..  101  Houlh  lib  Bt.,  plan*  to  build  a  1 
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A  Kllirr  Co.,  ha*  awardad  thr  rontrart  fr>r 
(ha  oonatru<'lk>n  of  a  I  atory,  lOii  x  22n 
ft.  an  rra(*  nnd  *traw  board  manufiictur- 
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rrcpar«-d  (<ir  I  hi-  ronat  ruction  of  a  I  atory. 
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laih    Hi      M     KiKrnMadt,    Pr**.      Ratlmatrd 

coat.    »;:.,000.      p.    K.    CMatar.    SIR    N.    V 
I.Kv  lihta..  Archl. 
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N.    ('.    KlaaKaa— H.    C.    Illii. 
plMnn   iiO'iwrvd   fur  the  i-oiimrucii.in  oi    i>  sj 
*l«>ry.  SO  X  100  ft.  Ic»  rrwini  fn.-torv.     I£*tt^ 
muiril  .•oat,  tlO.OO".     K    W.  Hctuintt.  cara  ' «wn<r.  h^icT. 

o..     rirvatoad— J.     McKay.     1381     __ 
lUvd..    I>a»    awardtHl    tho    contrncl    for    IK.  . 
c«n*lni>'ili>ii   of   M    I    nnd    1    atory.    10    x    »o 
ft.    |>riiilhiii    iilMiit    at     Mm    Uiikcalda    Ave. 
R«Uniiil<Hl    coNt.    llO.onO. 

?!..    t'lvvelaad — Tim     Thayvr-Norton    Co,. 4   Weil    RJrd   SI  ,    (m<-4tt   piiokcriO,   pliiii* 
(u  buil'i  nilon  to.lt*  bacf  plant 
•">  «■  -^  .:   track*  of  th«i  Clcvc- 
'"»"?•   "  .tto  A  81.   Loula  R.R. 
K*(liiiiii<il      ..j8i,      IIOA.OOO.        Andara      A 
Iti-liiirr*.    Krir   Ktdc..   Arohta. 

(».  Xanmvlllt.— The  Pura  loa  Co..  Under 
«<hh1  Hi..  Ik  havliiK  plan*  prepared  (or  ii. 
roiiHtruclliiii  of  11  I  atory,  10  a  SO  ((.  I 

tilaiil.  h^tliiialfd  coat,  t&O.OOO.  A.  (° 
ItlHhuii  A  Co..  ii'T  Ouurdlaa  Bldir«  Clavalanil Art'ht*.  iiiul   KiiKrx. 

fa..   Krie     Thr   Mulunl  Ire  Co.   la  havlnn 
plan*    prcimnnl    for    Ihf    i-onHtructlon    of    n 
I   atory  Ico  pliint.     KKilinntiil  com.   t60,i)0i> 
A.    C.    HI*hop   A    Co..    424    Quardliin    Bldi: 
Clrvxland.    Archt*.   and    Knirr*. 

Pa.,  PhUa.— J.  BI(XmI  A  Co..  ha*  awarded 
the  oontruct  for  the  i-oiiatructton  of  a  2 
atory,  4()  x  79  ft.  hoalcry  inlll  un  7th  and 
NorrlH  Sta.     Batimaled  conI,   |1S,000. 

Pa.,     Phlln.— Thr    Oothnm    Silk     HoaU'i% 
Co..    2nd   and    NorrU   .Stn..   Im*  awardad   IIj 
contract  for  the  conxtructlon  of  a  10  ator 
.'•4  %  \ti  fi.  and  :'ii  x  2u  ft.  hoNlery  (aotoi 
on    3n<l    and    Norrl*    Sl«.      K*tlmated    com t:i00,000. 

R.  I..  ProTldearr — The  Crompton  A 
KnowU'R  Loom  \Vk»..  211  Harrl*  Ave,  hax 
*wiirdvd  the  contract  for  the  c'un..<iruatlon 
of    un    addition 

V»..   tvinrhetlrr — Tlic  Amerlcnn  Qua  Im- 

provement   Co..     2     Hector    St.,     NfW     v..,i< plan*  to  purchaa*  the  Inlereat*  of  tti' 
che*ier  Q»n  Co.,  here,  and  la  havlnc 

rr<-parcd   for    the    •■unHiruutlon   of   an    ...^.i 
Ion    to    iriia    plant,    etc.      Bitlmatod    co»t 

1110,000.     I>.    II.   stvlninan.   26   Church   Si New  York.  Uniir. 

W.  Va..  Hell* — The  Belle  Alkali  C 
plana  to  build  2  addition*,  one  for  11' 
manufnclurc  of  cau*tlc  aodn  and  Ihu  utii' 
(or  the  manu(ac(uru  o(  chlorine.  Prlvu- 

plan*. M'l«..     Ilarlford — The    Oehl     T^ro*.    Monu 
nuni  Co    hn*  awarded  th«  contract  (or  tht- 
conm  ruction     of    n     !     nlory,     42    x     114    (I 
mnrhio    factory.      R*tlmatad    coat,    I41i,000. N'otud   Jun.    II. 

Wl...    Jim     Kail*— Tlie    Jim    Falln    Co-oi. 
Creamery,    c  o     T.    HaliHcarber,      phina    i" 
liuUd    a     1     Ntory,    £0    x     170    ft.    creamerv 
Katlmated     •hwI,     |SO,000.       Architect      P' ■ele<-tad. 

IVU..  ManllaM'ur— K.  rhlllipx  A  .Son*.  8lh 
and  Quay  Hi*.,  have  purcMaHi-d  a  Kite  on 
8lh  St.  and  plan  lo  build  a  iiindy  factory 
Architect    not    xeli-ctml. 

WU..  Mllwaakre-  The  Ml  lyila  CInr  Co 
im    Sycamore    St..    hao    awarded    the    con- 

tract   (or    the    coiiKlriieiloM     of    n     1     atory, 
10  a    mo    ft.    r\ttnr   factory    and  «    2    atory, 
41  x  40   ft.   oltlre  on  On^en    Bay   Kond. 

WU..  Mllnauhee-  The  I'hoenlx  KnIHInK 
Co.,    2"S    Ilway..    ha*    awarded    II  'rut 
for   the   conNlnicilon    of   an    s    i-'  x 
1110    ft.    dye    liou*e    and    tliilMhliii  'in 
Milwaukee     nnd      llulTalo     Six.       i  .m  imiitid 
coMt,    t.MlO.OOO.      Noted   Feb.    2. 

Wl*..    Sheboyaaa — The     P'   '■>   "     'l.i* Co..    41 R     North    Itlh    St..  n* 
prepared   for   the  c<tn*lructi  >  v. 
42  X     144    ft.    an*    plant.       i.   ■■■-.i    ̂ »,hI, |«0,OiMi.     B.  A.  Rtubenrouch.   «2lt  .North  8lh 
St.,    Archt. 

WU.,    Hpenrrr — The  rv 
Co.  I*  recelvlnK  bid*  f' 

a  2  *lor>-,  60  X  »4  ft.  C'j  !  ̂ .    !  i-  ■! coat,    110,000.      O.    A.    iCraaln,    MurNliiUld ArchL 

Wl«.,    Hleven*    Pein* — The    Pflffner    Lum- 
bar Co.    229    Kr*ni<tln    HI  .    I*  hnvlna   pinna 

prepared  for  ihr  conatructlon   if  »    2  •lory. 
40  X   100  ft.  iilnnlnc  mill.     KRilmalcrl   ...-i 
121.000      V   Spalenka,  Staven*  I-oirii.  Ai' i>i 

Ont.,  OH  niy — The  Canadian  nil  i  om- 
panleR,  L>«d^  plan*  lo  InRlall  an  nil  niter* 
Ina  plant.  Ii*llmated  c««l,  1211.01)0.  Privnt* 

plana 
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Practical  Points  in  Arc  Welding 
Keeping  the  Work  Clean — Beveling  the  Edges — Allowing  for  Expansion  and  Contraction- 

Guarding  Against  Injury — Making  Solid  Welds 
By  J.  A.  WILSON 

Foreman,   Electric  Arc  Welding  Dept.,   General   Electric   Co.,  Schenectady,  N.  Y. 

THE  high  industrial  value  of  electric  arc  welding 
depends  as  much  upon  the  welder  as  upon  any 
other  element.  He  must  know  what  he  is  about.  If 

he  realizes  the  value  of  a  clean  surface  and  how  to  get 
it,  if  he  knows  tiow  important  it  is  to  gage  accurately 
the  gap  between  edges,  if  he  is  sure  just  when  to  pre- 

heat parts  to  be  joined,  and  if  he  has  in  mind  a  good 
many  other  such  points  which  are  vital  to  good  welding, 
the  chances  are  that  his  work  will  be  highly  successful. 

Good,  strong  welds  are  most  readily  made  only  when 
the  metal  to  be  welded  is  kept  clean.  Not  only  does 
foreign  matter  contaminate  the  weld  and  weaken  it, 
but  metal  is  made  spongy  due  to  locking  up  of  th>3  gas 
generated  in  making  the  weld. 

Too  much  care  cannot  be  exercised  in  preparing'  the 
surfaces  to  be  welded,  by  keeping  them  free  from  scale, 
rust,  grease,  soot  and  foreign  matter.  Washing  vith 
gasoline  or  lye,  boiling  with  lye,  pickling  (if  parts  are 
small),  sand  blasting,  chiseling,  scratch  brushing  and 
similar  methods  for  cleaning  surfaces  have  been  satis- 

factorily employed,  depending  on  local  conditions.  A 
simple  method,  and  one  in  general  use  either  alone  or 
with  any  of  the  other  methods,  is  scratch  brushing.  In 
this  method,  a  steel-wire  scratch  brush  is  empliyed 
before  commencing  the  weld,  and  also  at  intervals  (usu- 

ally when  changing  electrodes)  during  the  welding. 
It  is  just  as  important  to  keep  the  surfaces  clean 

during  the  welding  as  it  is  to  clean  them  before  the 

J'IG.  i.   WELL)  MAUK  IN  BROKEN  CRANKSHAFT 

work  is  started.  The  introduction  of  impurities  must 
constantly  be  guarded  against,  and  to  remove  any  pos- 

sibility of  contaminating  the  weld  many  operators  avoid 
the  use  of  flux.  Experience  has  demonstrated  that  flux 
is  unnecessary  and  that,  if  a  good  weld  is  to  be  ob- 

tained, the  use  of  flux  will  not  satisfactorily  compensate 
for  a  lack  in  cleanliness  of  the  surfaces.  In  welding 
heavy  sections  where  it  is  necessary  to  deposit  several 

layers  of  metal,  the  surface  of  one  layer  should  always 
be  cleaned  before  the  next  is  started. 
When  sections  which  are  J  in.  or  less  in  thickness  are 

to  be  joined,  the  edges  need  not  be  beveled,  but  they 

should  be  sepai'ated  a  small  distance.  Thicker  sections 
should  be  separated  by  J  in.,  and  should  be  beveled  so 

FIG.    2.     WELDING  BOOTH  AND   USE  OI''  EYE  SHIELDS 

as  to  produce  a  total  angle  of  60  deg.  This  angle  is  a 
safe  average  value,  although  the  nature  of  some  work 
may  require  almost  any  angle  from  40  to  90  deg.  Very 
heavy  sections  may  be  beveled  from  both  sides,  and  to 
prevent  warping,  the  weld  should  be  made  in  layers 
alternately  deposited  on  the  two  sides.  In  Fig.  1  can 
be  seen  the  method  of  preparing  a  broken  6-in.,  six- 
throw  crankshaft  for  welding,  as  well  as  the  appear- 

ance of  the  completed  weld. 
In  welding  cracks  in  plates,  forgings,  or  castings, 

the  crack  should  be  chiseled  out  to  get  a  good  bevel, 
entirely  through  to  the  back  or  to  the  bottom  of  the 
crack  in  castings  or  forgings.  In  boiler  work,  i-in. 
holes  are  sometimes  drilled  well  beyond  the  ends  of 
the  crack,  and  the  crack  chiseled,  beveled  and  welded. 

Allowing  for  Expansion 

When  long  seams  are  to  be  welded,  provision  should 
be  made  to  take  care  of  the  expansion  due  to  heating 
of  the  metal  in  the  sheet,  and  also  the  contraction  of 
the  metal  in  the  weld  as  it  cools.  At  the  point  where 
the  weld  is  started,  the  edges  should  be  placed  J  in. 
apart,  while  at  the  other  end,  the  space  allowed  should 
be  1  in.  plus  1}  per  cent  of  the  length. 

Another  method  of  reducing  expansion  is  to  put  in 
a  short  section  at  the  center,  and  then  to  add  alter- 
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aatetr  on  «*rh  vide  of  it  other  nhort  sections  ̂ pM0d  at 
intcrrak.  All  thsa*  MctiOM  are  placed  in  the  flrvt 
l«y«r.  Subaequent  layers  are  then  added  in  such  a 
wax  that  the  wetdad  sections  of  an.v  layer  will  not 
■MUeh  thoa*  in  the  lasrer  immediately  below. 

la  a  third  method,  work  is  started  at  some  distance 
in  from  the  edge  of  the  plate,  and  the  weld  is  made 
toward  the  aaareet  edse.  Then  a  second  weld  is  started 
the  saoM  distance  ahead  of  the  first  and  is  welded  back 
to  the  end  of  the  first  section.  This  metho<i  is  called 
back  weldlnf.  The  lentth  of  each  section  depends  on 
the  total  kacth  and  may  vary  from  4  to  10  inches. 

Certain  points  of  flywheels,  complex  castings  or  other 

KIO.   I.     ARC   WELDI.Va   A   SHAH  IN   A   TA.NK 

object*  having  complicated  shapes  may  require  pre- 
heating to  produce  an  initial  expanmion  sufficient  to 

offset  the  contraction  resulting  from  the  cooling  of  the 
weld.  In  some  cases,  the  entire  piece  should  be  pre- 

heated; in  others,  the  whole  piece  should  be  annealed 
after  welding.  The  desired  result  can  be  obtained  by 
heating  the  piece  uniformly,  covering  it  with  sand  or 
aabastoa,  and  allowing  it  to  cool  slowly. 

Contact  with  Teem  in  alb 

Wh«D  woik  is  placed  on  the  steel-covered  bench,  the 
r— citing  contact  will  be  sufficient  to  carry  the  current, 
providing  the  part  to  be  welded  Is  heavy  enough  to 
bold  itaelf  in  contact  It  will  be  found  desirable  for 
holding  lighter  parts  to  clamp  them  securely  to  the 
bench  or  hold  them  In  a  vise. 

When  large  pieces  are  to  he  welded,  the  positive  lead 
may  be  connected  directly  to  them.  A  convenient  ter^ 
minnl  for  the  positive  cable  can  be  made  by  bolting  to  it 
a  copper  hook  of  proper  size.  This  terminal  can  be 
laid  on  the  work,  or  hooked  on  any  projecting  part  or 
into  any  convenient  opening.  It  is  seldom  necessary  to 
clamp  the  terminal  to  the  work,  unless  the  metal  is 
thickly  covered  with  scale  or  dirt  which  acts  as  insuU- 
tion.  Even  in  such  a  case,  it  is  easier  to  chip  or  brush 
off  a  dean  place  for  the  contact  than  to  use  a  clamp. 

If  welding  la  to  be  done  In  a  room  where  there  are 
doing  other  work,  it  is  advisable  to  use 

aroand  the  welding  operator.  The  screens 
be  high  enoagh  to  confine  the  upward  light  to 

a  small  part  of  the  ceiling,  .so  that  it.^  flickerinqr  will 
not  affect  the  other  workmen.  While  such  light  over 
a  wide  area  would  pn)bal>ly  not  be  injurious,  it  is  irri- 

tating to  the  other  employees.  Recent  experiments 
indicate  that  flat  battleship  gray  is  the  best  color  to 
paint  ceilings  and  walls,  as  this  color  absorbs  prac- 

tically all  of  the  dangerous  light  rays. 

Safety  of  the  Operator 

It  is  necessar>'  for  the  operator  to  take  certain  pre- 
cautions against  the  danger  of  receiving  flashe.s  and 

bums  from  the  electric  arc.  Properly  protected,  the 
operator  is  in  no  danger.  Gloves  are  necessary,  lieather 
ones  with  long  gauntlets  having  been  found  to  give  best 
results.  Manufacturers  of  electric  arc-welding  equip- 

ment usually  supply  protective  devices  with  their  equip- 
ment, in  the  form  of  either  a  head  or  face  shield.  The 

welding  glass  protects  the  eyes,  while  the  shield  proper 
protects  the  skin  of  the  face  and  neck  from  burns  caused 
by  the  ultra-violet  rays  of  the  arc.  Goggles,  either  clear 
or  tinted,  offer  additional  protection  where  a  number 

of  operators  are  at  work.  A  welding  booth,  intcnded^to 
be  closed  by  a  curtain,  is  shown  in  Fig.  2,  which  illus- 

trates also  the  use  of  protective  shields. 
Before  the  work  is  started,  care  should  be  exercised 

to  see  that  the  electrode  holder  is  connected  to  the  nega- 
tive terminal,  and  the  pieces  to  be  welded  to  the  posi- 
tive terminal.  Reversed  polarity  occasions  greater  dif- 

ficulty in  maintaining  the  arc.  and  results  in  a  poorer 
deposit  of  metal.  Under  certain  conditions,  however, 
it  is  advisable  to  reverse  the  polarity,  such  as  when 
welding  thin  metal  and  certain  grades  of  cast  iron.  In 
such  cases  it  is  desirable  to  reduce  the  amount  of  heat 
on  the  piece  to  be  welded,  this  being  accomplished  by 
reversing  the  polarity. 

In  starting  the  arc,  the  electrode  should  be  just 
touched  to  the  work  and  immediately  withdrawn,  to 
a  distance  not  exceeding  i  in.  The  arc  should  be  kept 
short,  and  to  insure  uniformity  in  the  metal  deposite<l, 
should  b©  maintained  constant  in  length.  Since  metui 
deposited  in  welding  adheres  only  to  that  surface  of 
the  work  upon  which  the  arc  actually  plays,  care  must 
be  used  to  bring  the  arc-  in  contact  with  the>  whole  sur- 

nO.  «.     ABC. WUI.,DKD  joints   IN   I'KICD-WATEK MA.NirOLD 

face  to  be  welded.  The  metal  of  the  work  is  fused  liy 
the  direct  impact  of  the  arc,  and  if  the  molten  metal 
merely  runs  ahead  of  the  arc  over  the  solid  metal  of  the 
work,  a  good  weld  will  not  result. 

In  welding  a  seam,  the  electrode  should  be  advanced 
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along  it  in  a  zigzag  or  circular  path.  Where  the  weld 
must  be  smooth  on  one  side,  a  flat  piece  of  copper  or 
carbon  can  be  held  against  the  weld  and  the  metal  filled 
against  it.  An  iron  or  steel  block  can  be  used,  if  care 
is  taken  not  to  weld  to  it.  The  method  of  setting  up 
and  welding  along  a  seam,  in  a  transformer  shell  is 
shown  in  Fig.  3. 

In  filling  holes  in  castings  or  plates,  a  common  method 
employed  is  to  tack  a  piece  of  ̂ -in.  plate  at  the  back 
of  the  piece  to  be  welded,  completely  covering  the  hole. 
This  plate  greatly  facilitates  filling  the  holes,  and  can 
be  readily  removed  with  a  chisel  and  hammer.  If  a 
copper  or  carbon  backing-up  piece  is  used,  the  metal 
should  be  flowed  against  the  piece,  care  being  exercised 
to  prevent  the  arc  from  coming  in  contact  with  the 
copper  or  carbon,  thereby  contaminating  the  new  metal. 

Overhead  Welding 

Overhead  welding  with  a  metallic  electrode  is  ac- 
complished in  the  same  manner  as  normal  welding,  and 

except  for  the  difliculty  of  holding  the  electrode  steady 
in  the  cramped  position  usually  required,  is  just  as 
easily  effected.  Metal  will  be  successfully  deposited  if 
the  length  of  the  arc  is  kept  constant,  and  this  is  simply 
a  matter  of  practice.  A  rest  for  the  arm  will  some- 

times assist  the  operator  to  hold  the  electrode  steady. 
It  will  be  found  desirable  for  the  operator  to  use  a 
head  mask  in  making  overhead  welds,  so  that  he  will 
have  both  hands  free. 

The  appearance  of  some  overhead  welds  is  marred  by 
projecting  drops  of  metal  or  by  uneven  thickness  of  the 
deposited  metal.  This  can  be  prevented  by  a  proper 
manipulation  of  the  electrode.  Fig.  4  is  a  good  example 

of  what  can  'oe  done  by  arc  welding,  all  the  joints  in  the manifold  being  made  in  that  manner. 
If  at  any  time,  the  electrode  is  held  in  contact  with 

work  so  long  that  the  two  become  welded,  the  circuit 
should  be  opened  and  the  electrode  knocked  loose. 

The  Payment  of  Unemployment  Relief 
By  C.  J.  Morrison 

In  an  article  under  the  above  title  on  page  1001, 
Vol.  55,  of  the  American  Machinist,  John  S.  Watts, 
gives  a  very  comprehensive  treatment  of  the  question  of 
payment  of  unemployment  relief,  but  no  solution  of  the 
problem  is  offered.  Possibly  Mr.  Watts  does  know  the 
solution.  I  am  frank  to  say  that  I  do  not ;  and  a  num- 

ber of  very  able  statesmen,  after  devoting  much  time  to 
the  qvestion,  have  acknowledged  defeat.  Yet  the  prob- 
kin  is  of  the  utmost  importance  and  a  solution  must 
be  found. 

Selfishness  One  of  the  Obstacles 

There  are  many  obstacles  to  be  overcome,  probably 
the  greatest  of  which  is  the  inherent  selfishness  of 
nearly  all  human  beings.  Most  of  us  are  willing  to  help 
others  after  we  have  provided  for  ourselves,  and  un- 

fortunately this  condition  is  progressive  and  the  better 
we  provide  for  ourselves  the  more  we  think  we  should 
have  before  being  called  upon  to  share  with  others. 
Especially  do  the  thrifty  object  to  being  penalized  to 
help  those  who  are  not  thrifty.  Consider  two  men  in  the 
same  locality  earning  the  same  salary  and  supporting 
the  same  number  of  dependents ;  one  spends  all  he  earns 
and  lives  in  luxury  while  the  other  lives  modestly  and 
saves  part  of  his  income.  Then  comes  a  business  depres- 

sion and  both  are  thrown  out  of  employment.    The  man 

who  has  spent  all  needs  immediate  assistance,  while 
the  one  who  has  saved  can  get  along  for  some  time 
without  help.  The  thrifty  one  does  not  like  to  see  his 
savings  eaten  up  by  the  necessity  to  live,  but  he  par- 

ticularly dislikes  to  have  part  of  this  money  used  to 
help  his  unthrifty  neighbor. 

If  employers  withhold  a  part  of  the  earnings  of  each, 
employee  for  unemployment  relief,  almost  the  same 
obstacle  is  encountered  as  the  thrifty  feel  that  they 
would  prefer  to  handle  their  own  funds,  while  the 
unthrifty  want  all  of  their  earnings  each  week  so  that 
all  may  be  spent;  and  both  classes  are  discontented. 
This  difficulty  is  real,  not  theoretical. 

Great  difficulty  attends  the  setting  of  the  amount  of 
relief  to  be  paid.  An  amount  sufficient  for  one  will  not 
care  for  another.  A  single  man  requires  less  than  a 
man  with  a  family,  but  if  men  with  families  are  allowed 
£.  larger  amount  than  single  men,  another  obstacle  is 
added  to  the  already  great  difficulties,  as  employers  will 
object  to  hiring  family  men.  In  some  places,  employers 
give  preference  to  single  men  on  account  of  the  accident 
compensations  and  there  are  other  laws  which  discour- 

age the  raising  of  a  family.  In  Massachusetts  the 
income  tax  law  seeks  to  prevent  any  increase  in  popula- 

tion by  limiting  the  exemption  for  children  to  two. 

Problems  of  a  Relief  Organization 

Other  obstacles  are  almost  as  difl[icult  to  surmount 
and  a  vast  organization  would  be  required  to  handle 
the  unemployment  relief.  Who  would  support  this  or- 

ganization? Men  out  of  work  in  one  place  might  be 
able  to  secure  employment  in  another  section  of  the 
country,  but  who  is  to  pay  for  the  transportation  and, 
in  the  case  of  men  with  families,  what  is  to  be  done? 
A  man  might  not  be  able  to  support  himself  in  one 
place  and  his  family  in  another,  and  may  not  have  the 
money  to  move  them.  Will  money  be  supplied  to  move 
the  family  or  will  unemployment  relief  be  paid  until 
some  other  arrangement  can  be  made?  Also  the  family 
might  refuse  to  move. 

Who  is  to  decide  that  a  man  cannot  find  suitable  em- 
ployment and  what  constitutes  suitable  employment? 

Suppose  a  man  works  a  number  of  years  for  one  con- 
cern, then  makes  a  change  only  to  be  thrown  out  of 

work  within  a  few  weeks.  Which  concern  pays  the  un- 
employment relief? 

Increased  Industry  the  Solution 

Who  would  pay  the  relief  to  domestic  servants?  When 
a  large  number  of  them  are  out  of  work  it  is  because 
their  usual  employers  are  financially  unable  to  hire 
them  and  consequently  could  not  pay  either  wages  or  a 
compensation  for  unemployment. 

There  are  innumerable  ramifications  of  these  and 
other  difficulties,  but  it  is  needless  to  go  into  them  as 
enough  has  been  said  to  show  the  almost  unsurmountable 
obstacles  in  the  path  of  unemployment  relief.  At 
present  the  best  procedure  seems  to  be  to  attempt  no 
payment  of  unemployment  relief,  but  for  our  great 
leaders  in  business  and  finance  to  set  manfully  to  the 
task  of  setting  in  motion  the  wheels  of  industry.  There 
is  more  work  to  be  done  than  all  of  us  can  do,  but 
someone  must  solve  the  problem  of  how  to  start  the 
machine.  Once  started  it  will  quickly  gain  momentum 
and  there  will  be  no  question  of  the  payment  of  unem- 

ployment relief  for  some  years  to  come,  and  possibly 
by  that  time  someone  will  have  solved  the  great  problem 
of  its  administration. 
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Building  Up  Teaching  Ability  in  Foremen 
Why  tht  Averafe  Foreman  Is  Not  a  Good  Teacher— Importance  of  Planning  the  Teaching Work— What  Constitutes  Good  Teaching 

By  D.  J.  MAC  DONALD 
or  Vor«tkMuU  Biluc«llo«.  Unlvvralty  of  Clnclniutl 

SOME  extrrmcly  •irniflrant  sUtementa  havint  to 
<io  with  th*  cauaM  of  low  production  have  been 
■Mit  doriac  tba  put  dccad*  or  so.  The  truth  of 

mm*  of  tbaw  abooM  doabtleaa  be  questioned :  but  not 
M  the  ouuority.  Allow  m  libwrally  as  one  cares  to 
for  the  rwuHa  of  sinister  influences  during  the  stress 
of  war.  and  he  is  still  forced  to  admit  that  the  charges 
■HMt  bt  BMTt  or  lees  just.  Productively  speakinv.  we 
•ft  tur  ftom  what  we  might  be  or  should  be.  And  if 
reports  are  at  all  reliable,  management  is  certainly  much 
Bwre  to  blane  for  this  than  labor. 

•I  •  The  following  sUtomenU  indicate  the  need  for 
laerMMd  managerial  ability.  The  flrat  is  from  Gantt's 
waO-kaowB  book  on  "Organising  for  Work."  "It  has 
been  clearly  provsd  that  poor  workmen  are  much  more 
apt  to  migrate  than  good  workmen,  the  natural  con- 
dosioB  boing  that  if  we  wish  to  make  workmen  perma- 
aant,  oar  first  st«p  must  be  to  make  better  workmen  of 
than.  Our  experience  proves  this  to  be  correct. 
.  .  .  Money  spent  in  the  proper  teaching  and  train- 
fnir  of  workmen  is  a  highly  profitable  investment  for 
any  industrial  concern  provided  there  is  some  means  of 

suring  and  recording  the  result.  So  beneficial  have 
training  methods  proved  that  we  are  inclined  to 

beli«T«  that  the  practice  of  stealing  good  workmen  from 

ocm's  competitor  will  ultimately  prove  to  be  as  unprofit- 
able as  stealing  his  property." 

CAtnS  or  IKEFFICIENCY 

The  second  is  the  oft-<)uoted  statement  made  by  the 

U.  S.  Training  Service.  "One  of  the  principal  factors 
in  labor  turn-over  is  the  failure  of  manufacturers  to 
obtain  from  their  workers  a  full  measure  of  efficiency. 
That  this  failure  is  chiefly  ascribable  to  employers 
IkHMalvcs  IS  rather  eloquently  indicated  by  the  results 
0f  a  recent  analysis  of  various  causes  of  discharge  in 
one  of  our  big  establishments.  Only  ten  per  cent  of  the 

itinnf""''.  this  study  showed,  were  upon  grounds  of 
daddng.  The  other  ninety  per  cent  were  attributable 
to  shortcomings  of  one  sort  or  another  in  the  manage- 
nent.  The  same  kind  and  degree  of  failure  were  res- 

ponsible for  ninety  per  cent  of  the  quittances  among 
according  to  another  survey.  Six  general 

1  majr  be  assigned  for  inefllciency  in  production — 
flvt  of  tbam  are  furnished  by  imperfect  manage- 

Thase  reasons  are  '  1 )  power  failure,  r2)  fail- 
ore  of  equipment,  repairs,  etc.,  ̂ 3)  lack  of  instructions, 
(4)  failure  to  supply  material.  (5)  lack  of  training, 

f6)  personal  slacking." 
ln«  third  \%  from  the  1921  report  of  the  National 

Association  for  Corporation  Training.  "There  is  no 
longer  a  need  for  argument  in  favor  of  training  of 
■kfUad  and  semi-skilled  labor.  As  a  nation  we  are  com- 
arittad  to  a  program  for  vocational  and  trade  training. 
Bst  the  fact  that  the  need  for  such  training  is  generally 
laoognizad  does  not  at  all  warrant  the  assumption  that 
aagr  miMkhrstils  proportion  of  our  industries  have 
•aired  tha  problem.  It  is  true  that  many  concerns  are 
■adcftaking  to  give  their  new  men  some  introductory 

training  snd  older  men  some  additionAl  training,  but 
the  fact  still  remains  that  few  industrial  or  commercial 
concerns  have  attacked  the  problem  in  a  scientific 
manner.  U  is  atill  tru«  in  moitt  fstabtuhmfnts  that  the 
only  teaching  or  frainin.a  which  is  given,  is  given  by 
fortm^n  and  it  is  equally  true  that  the  average  fortman 
c<>n»id»r9  that  thia  teaching  and  training  is  tka  l^ast 
important  part  of  kia  job."     (The  italics  are  mine.) 

The  Gift  of  Imparting  Knowledge 

That  one  mu.<«t  know  the  thinjr  he  is  to  teach  ha."*  long 
been  an  accepted  fact;  but  not  so  the  fact  that  knowing 
anything  does  not  of  itself  <iualify  one  to  teach  that 
thing  successfully.  To  one  who  has  studied  method.i 
of  dealing  with  human  beings,  even  though  he  haa  never 
given  time  to  the  study  of  psychology  and  pedajrojry, 
this  is  easily  conceivable;  but  to  the  practical  man,  the 
one  who  has  made  irood  because  of  steady  work  in  the 
school  of  hard  knocks  such  a  statement  carries  little,  if 
any.  weight.  Since  practice  makes  perfect,  according  to 
his  way  of  reasoning,  does  it  not  follow  that  years  of 
experience  in  trying  to  teach  those  under  him  have 
necessarily  caused  him  to  become  an  expert  teai'her? 
The  prevalence  of  this  very  fallacy  hn»  thus  far  proved 
to  be  one  of  the  greatest  obstacles  in  the  way  of  train- 

ing foremen  to  teach  their  men  according  to  .sound 
pedagogical  principles.  In  the  words  of  the  humorist, 

"they  know  so  damn  much  that  ain't  ."o." 
To  obviate  misunderstanding  I  shall  indicate  briefly 

what  is  meant  by  developing  teacher  foremen.  Brown 
is  a  typical  foreman  in  a  machine  tool  shop.  On  Tues- 

day, say,  it  falls  to  him  to  teach  Jim.  a  new  employee, 
how  to  turn  out  a  certain  piece  of  work.  Being  the 
usual  type  of  foreman,  Brown  proceeds  to  show  Jim 
just  how  to  set  up  the  machine,  to  adjust  the  work  and 
BO  forth  in  order  to  turn  out  the  right  product.  His 
demonstration  is  what  might  be  called  a  running  one, 
i.e..  it  consists  of  several  distinct  phases,  each  accom- 

panied by  more  or  less  appropriate  remarks.  In  due 
time  he  completes  the  work  and,  of  course,  expects  Jim 
to  proceed  on  the  next  piece  without  delay  or  difficulty. 

But  it  so  happens  that  Jim  is  typical  in  nature  also — 
in  other  words,  his  mental  machinery  runs  true  to  form, 
and  as  a  consequence  he  cannot  recall  the  various  opera- 

tions together  with  the  numerous  directions  in  their 

proper  sequence.  Because  of  this  he  is  strictly  "up 
against  it,"  he  cannot  go  on.  What  does  he  do?  That 
all  depends  upon  how  human  his  foreman  is  or  rather 
how  human  Jim  thinks  he  is.  To  avoid  what  he  expects, 

a  "cussing  out,"  he  may  try  stalling  for  a  few  minutes 
until  the  foreman  goes  sway,  after  which  he  may  seek 
aid  from  a  fellow  worker;  or.  he  may  be  bold  enough  to 

say  he  cannot  recall  all  the  points,  etc.  and  ask  the  fore- 
man to  stay  with  him  while  he  tries  to  go  through  the 

job.  Obviously  the  number  of  possibilities  is  legion. 

The  main  point  is  that  Brown's  poor  teaching  is 
primarily  to  blame  for  the  non-productive  situation 
faced.  Either  Brown  must  be  trained  so  that  he  knows 
how  to  teach  Jim  properly,  or  Jim  must  be  transferred 
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to  a  special  training  department  where  there  is  some  one 
who  knows  how  to  teach. 

In  the  following  paragraphs  I  shall  attempt  to  indi- 
cate some  important  problems  which  have  arisen  since 

my  department  has  been  engaged  in  developing  teaching 
ability  in  foremen;  likewise,  some  of  the  questions 
which,  so  far  as  we  are  concerned,  are  still  unsolved. 
It  goes  without  saying  that  notwithstanding  our  firm 
conviction  that  the  work  may  be  made  invaluable  to  both 
the  foreman  and  plant  manager  it  is  not  by  any  means 
to  be  looked  upon  as  a  panacea  for  all  industrial  ills.  On 
the  contrary  it  should  be  regarded  as  one  of  the  many 
ways  of  helping  to  answer  some  of  the  great  human 
relationship  questions,  those  questions  which  it  is  now 
generally  agreed  are  mainly  responsible  for  our  indus- 

trial ills.  The  time  will  soon  come  when  that  important 

phase  of  the  foreman's  job  which  has  to  do  with 
managing  men  will  be  valued  at  its  true  worth.  In 
fact,  there  is  already  a  liberal  sprinkling  of  industrial 
and  commercial  establishments  which  evidently  fully 

accept  Gantt's  statement  that  "the  era  of  force  must 
give  way  to  that  of  knowledge;  and  the  policy  of  the 
future  will  be  to  teach  and  to  lead  to  the  advantage  of 

all  concerned." 
In  view  of  this  small  but  praiseworthy  beginning,  one 

cannot  be  accused  of  being  unduly  optimistic  when  he 
says  that  in  the  not  distant  future,  whether  or  not  a 
man  qualifies  for  a  foremanship  position  will  depend 
increasingly  more  upon  his  ability  to  manage  men  satis- 

factorily, and  correspondingly  less  upon  his  ability  to 
bully  them  into  temporary  submission.  Running  close 
competition  to  the  foregoing  qualification  from  which  in 
reality  it  cannot  be  separated  will  be  that  of  ability  to 
teach,  to  put  ideas  over  to  the  other  fellow  effectively. 

Putting  the  Job  Over 

Necessary  to  success  in  building  up  teaching  ability 
in  foremen  is  an  understanding  of  what  may  be  termed 
the  psychology  of  the  foreman.  It  must  be  understood, 
for  instance,  (1)  that,  with  few  exceptions,  since  he  was 
preferred  over  and  above  his  former  colleagues  for  the 
position  he  now  holds,  he  has  every  reason  to  believe 
that  he  is  a  success.  And  this,  it  n;ay  be  noted  in  pass- 

ing, is  equivalent  to  saying  that  in  the  mind  of  his 
managers  he  not  only  knows  how  to  manage  those  under 
him  but  also  how  to  put  ideas  over  to  them;  (2)  that  a 
person  with  his  schooling  and  practical  experience  is 
not  likely  to  be  a  good  analyst;  that  rather  he  is 
almost  certain  to  be  the  type  of  person  who  bases  his 

conclusions  upon  the  results  of  unrationalized  expe- 
rience, (intimate  contact  with  hundreds  of  foremen  as 

well  as  the  testimony  of  others  has  not  given  me  reason 
to  change  the  foregoing  belief)  ;  (3)  that  practically 
every  experience  he  has  had  for  years  influences  him 
toward  overestimating  the  value  of  practice  and  corre- 

spondingly underestimating  the  value  of  theory;  (4) 
that  almost  invariably  he  has  acquired  numerous  habits 
which  must  be  located  and  eliminated  before  he  can  hope 
to  teach  acceptably;  and  (5)  that  because  of  his 
maturity,  important  changes  in  his  habits  will  be 
accomplished  only  after  long  and  persistent  effort. 

The  foregoing  principles,  I  repeat,  must  be  under- 
stood; but  more  than  that,  they  must  be  observed. 

That  is  to  say,  for  the  person  undertaking  this  type  of 
work  to  understand  thoroughly  any  one  or  all  of  the 
above  principles  will  avail  little  if  anything  unless  he 
also  reacts  correctly  to  practical  situations  which 
involves  these  principles. 

To  carry  through  a  program  of  this  type  requires 
time  and  much  of  it.  Just  as  absent  treatment  is 
tabooed  elsewhere  so  hurried  treatment  is  here.  Habits 
of  all  kinds  and  in  all  stages  of  development  must  be 
reckoned  with.  Correct  habits  can  no  more  become 
established  quickly  than  bad  ones  eliminated  quickly. 
A  campaign,  well-organized  and  well-executed,  affords 
the  only  possible  ray  of  hope.  Anything  in  the  way  of 

a  "short  horn"  course,  to  borrow  the  agricultural  term, 
is  sure  to  result  in  failure. 

What  to  Pxjt  Over 

When  men  have  been  engaged  for  years  in  a  type  of 
business  where  nothing  but  production  has  been  dinned 
into  their  ears;  where,  in  fact,  ability  to  get  out  a 
product  in  a  stated  period  is  the  chief  gage  of  their 
efficiency,  and  where,  as  is  more  often  than  not  true, 
their  superiors  have  considered  policies  in  terms  of 
their  immediate  rather  than  of  their  ultimate  effect,  it 
is  not  surprising  that  only  occasionally  can  a  foreman 
be  found  who  has  the  faintest  conception  of  what  con- 

stitutes good  teaching.  In  view  of  this,  the  first  neces- 
sity is  to  try  to  make  clear  to  them  what  teaching  jobs 

are.  This,  on  the  face  of  things,  might  seem  to  be 
especially  difficult,  but  such  has  not  proved  to  be  the 
case.  In  fact,  it  is  rather  easy  when  compared  with  the 
job  of  making  clear  how  teaching  ability  is  essential  to 
highest  success  and  wherein  one  kind  of  teaching  is 
superior  or  inferior  to  another.  I  recall  in  this  connec- 

tion the  experience  a  friend  had  when  he  suggested  to  a 
foreman  of  long  standing  that  possibly  a  careful 
analysis  of  the  jobs  for  which  he  was  responsible  might 
result  in  discovering  improved  methods  of  doing  the 

work.  The  not  unexpected  response  was:  "Why,  I've 
been  working  at  this  job  for  over  eleven  years.  Do  you 

think  that  you  can  tell  me  how  to  do  it?" 
But  when  my  suave  and  politic  friend  replied  that 

he  had  not  thought  for  one  minute  that  he  could  tell 
him  how  to  do  his  job  better,  but  that,  since  by  careful 
analysis  he  and  many  others  had  had  their  eyes  opened 
to  unseen  possibilities,  he  was  wondering  whether  it 

would  prove  true  in  this  case,  the  man  "thawed  out"  and 
proceeded  to  demonstrate  exactly  how  he  inspected  the 
work  in  his  department.  As  he  proceeded  my  friend 
carefully  jotted  down  the  various  operations  as  they 
were  performed.  Imagine  his  surprise,  after  eleven 
minutes  had  elapsed,  to  see  the  man  scrap  the  casting 

he  had  been  inspecting  with  the  remark:  "There's  no 
use  going  any  further;  that  blow  hole  settles  that." 
When  asked  to  make  an  accounting  of  the  eleven 

minutes  consumed  in  finding  that  he  didn't  need  to 
inspect  the  article  he  was  at  a  loss  as  to  what  to  say. 
But  finally  he  admitted  that  the  joke  was  on  him.  He 
had  been  working  at  the  job  eleven  years  without 
having  discovered  that  one  order  of  procedure  in 
inspecting  is  better  than  others. 

The  point  I  wish  to  emphasize  through  the  above 
incident  is  not  that  the  foreman  and  those  working 
under  him  had  been  working  inefficiently  for  many 
years  but  that  his  outstanding  weakness,  his  uneco- 

nomical method  of  inspection,  was  located  by  means  of 
systematic  procedure  within  the  space  of  a  few  minutes. 
Also,  that  since  his  work  had  been  considered  favorably 
and  since  he  had  never  acquired  the  habit  of  close 
analysis  he  would  in  all  probability  have  continued  his 
wrong  method  indefinitely.  He  lacked  the  ability  to 
stand  aside  and  get  a  new  perspective  of  his  job. 

(To  be  continued) 
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Making  the  Mack  Brake  Shoe 
Fixtures  for  Holdiiifr  the  Castinsrs  In  Milliner,  Borinjf  and  Drilling  Operations- 

Rivet  Holes  for  Lining  Drilled  in  Pairs — A  Counter-Balanced  Fixture 
By  FRED  H.  COLVIN 
■ditor.  AiiBWcAN  llArHiNirr 

THE  bralwalMw  are  •  particularly  ImporUnt  pa
rt 

of  any  motor  vahkle  and  purticuUrly  of  a  Inrice 
truck.  Thoaa  oaad  in  connection  with  the  dual  re- 

daction axle  on  the  Mack  truck  are  nianufactun^d  in  u 
rather  intereating  manner. 

TIm  Arst  oparation  is  straitiitening  on  a  50-ton  press, 
•ft«r  wliidi  tbt  aide  is  faead  on  a  Bullard  vertical  turret 

milM 

no     1.      Mlui.i.Su    tiifc.  CAM   hACtM 

The  brake  cam  and  brake  pin  boiweH  are  then 
to  alxe  in  a  Cincinnati  duplex  milling  machine 

with  a  special  holding  fixture,  afti*r  which  the 
brake  pin  hole  is  drilled  and  reamed  and  the  casting 
sawed  apart  through  the  brake  pin  hole  on  a  knee-type 
milling  machine. 

The  webs  which  were  cast  in  place  to  help  bold  the 
two  parts  together  are  also  sawed  off,  and  the  cam  face;* 
are  then  milled  on  the  Cincinnati  autonutic,  single-head 
mining  machine,  shown  in  Fig.  1.  This  machine  carrieH 
a  double  fixture  so  that  both  cam  faces  can  be  finished 

at  one  setting,  as  at  A.  The  two  halves  of  the  brake 
shoe  are  located  by  moans  of  the  pin  hole  on  the  two 
studs,  one  of  these  beinif  .-^hown  at  B.  Simple  clamping 
fixtures,  including  a  double  compensating  clamp  at  C, 
make  it  easy  to  put  the  brake  shoes  in  place  and  to 
remove  them  with  little  effort,  all  of  which  assists  in 
securing  a  satisfactory  production. 

The  two  parts  are  then  taken  to  the  Rullard  vertical 
turret-lathe  shown  in  Fig.  2  and  positioned  by  a  stud 
ut  A  and  the  block  B,  which  represents  the  brake  cam  in 
its  release  position.  The  clamps  C  and  D,  then  draw  the 
two  parts  firmly  together  against  A  and  B.  The  other 
clamps,  E  and  F,  hold  the  brake  shoes  down  on  the  face 
of  the  fixture  for  the  turning  operation.  It  will  bo 
noted  that  provision  is  made  so  that  clamps  K  and  F 
may  slide  easily  toward  the  center,  releasing  the  work 
and  at  the  same  time  always  being  in  position  for  im- mediate u.se. 

The  type  of  equalizing  damps  shown  at  C  and  D  are 

l-KJ. 
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no.  1.    TUR.'«U«0  THK  <»i  TMll>K 

particularly  useful  where  it  is  necessary  to  contend 
with  the  inequalities  found  in  the  average  casting. 

There  are  many  places  where  their  use  will  save  im- 
posing unequal  stresses  on  parts  which  are  sure  to 

spring  after  the  pressure  is  released. 
The  brake  shoes  are  then  drilled  with  eighteen  No.  19 

holes  for  the  brake  lining  rivets.  These  holes  are  drilled 

in  pairs,  as  can  be  seen  In  Fig.  3,  by  the  special  two- 
spindle  drilling  head  shown.  The  shoes  arc  here  located 
bf>th  by  the  pin  hole  A  and  the  cam  face  B,  and  as  the 
fixture  is  counter-balanced  at  C,  it  is  easy  to  turn  it  so 
as  to  bring  any  desired  pair  of  drill  bushings  under  the 
drill.  The  small  swinging  clamps  D  and  E  hold  the 
brake  shoes  in  place  during  the  drilling  operation. 

The  holes  are  then  countersunk,  all  burrs  are  removed 
and  the  brake  shoe  is  ready  for  inspection. 
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Waste  Elimination  Through  Standardization 
Reducing  Manufacturing  Costs — How  Standardization  Benefits  Both  Manufacturer  and 
Consumer — Introduction  of  a  Universal  Numbering  System — ^Multiplying  Service  by  Six 

By  H.  CAMPBELL  and  ALEX  TAUB 

WHAT  is  becoming  one  of  the  most  important 
considerations  in  modern  manufacturing  from 
the  point  of  view  of  both  manufacturer  and 

consumer,  is  the  item  of  standardization.  Apparently 
the  first  recognition  of  the  benefits  of  standardization  in 
manufacturing  was  shown  by  the  Association  of 
Licensed  Automobile  Manufacturers.  During  later 
years,  the  Society  of  Automotive  Engineers  has  given 
to  the  automotive  industry,  through  its  members,  a 
series  of  standards  which  have  been  widely  adopted. 
It  has  remained,  however,  for  the  General  Motors  Cor- 

poration to  greatly  develop  standardization. 
There  exist  in  the  United  States  today  360  manufac- 

turers engaged  in  the  production  of  automotive  parts. 
Among  these  are  manufacturers  who  specialize  in  bolts, 

nuts  and  washers  and  who  make  these  pai'ts  to  conform 
to  accepted  standards  which  are  used  by  general  agree- 

ment and  by  recommendations  from  the  various  engi- 
neering societies.  In  the  majority  of  cases  these  parts, 

usually  grouped  as  standard  parts,  are  thoroughly 
standardized  as  to  diameter,  head  and  fit,  but  vary  in 
the  matter  of  length.  Thus,  in  spite  of  the  splendid 
work  of  the  S.  A.  E.  and  others,  the  benefits  of  stand- 

ardization have  not  been  felt  fully  by  the  ultimate  con- 
sumer so  far  as  service  is  concerned. 

Without  doubt  the  finest  example  orf  service  through 
standardization  is  to  be  found  in  the  building  trades, 
whereby  every  hardware  store  has  become,  in  effect,  a 
service  station.  It  is  the  opinion  of  General  Motors 
engineers  that  to  a  certain  extent  the  servicing  of  small 
parts  for  automotive  use  should  be  just  as  simple. 

In  the  analysis  of  the  situation,  it  was  noted  that 
70  per  cent  of  the  parts  used  in  an  automobile  were 
small  parts  that  could  be  and  should  be  standardized. 
On  this  basis  data  were  prepared  and  placed  before  the 
engineers  of  the  corporation  to  show  how  far  it  is  pos- 

sible to  carry  interchangeability. 

Part  Dupucation  Eliminated 

Although  it  seemed  that  interchangeability  could  be 
accomplished  without  much  difficulty,  yet  the  actual 
tabulation  of  data  required  a  tremendous  amount  of 
labor.  There  were  many  problems  to  be  settled,  among 

which  was  the  apparently  unimportant  numbering  sys- 
tem. It  was  necessary  to  devise  a  s.ystem  that  could  be 

used  by  all  divisions  of  the  co]*poration  without  conflic- 
tion  with  past  history,  and  naturally  the  key  system 
was  thought  to  be  the  best.  However,  after  considering 
the  number  of  parts  included  in  this  group,  it  was  found 
that  the  key  would  be  equal  in  size  to  the  volume  con- 

taining the  data,  and  therefore  a  straight  numbering 
system  was  adopted.  No  division  of  the  corporation  was 
at  that  time  using  six-digit  part  numbers;  therefore, 
Bix-digit  part  numbers  from  100,000  to  150,000  were 
decided  upon  for  the  standard  parts  group  and  in  this 
way  a  rather  troublesome  feature  was  eliminated.  In 
the  opinion  of  the  standards  department  of  the  corpora- 

tion a  numbering  system  that  could  be  successfully  in- 
troduced into  thirty  organizations  could  be  used  without 

difficulty  by  every  organization  in  the  country. 

Consideration  was  then  given  to  the  varying  values  of 
cars  and  the  tolerances  necessary  to  fit  these  different 
conditions.  This  problem  was  solved  by  the  fact  that 
where  high  production  is  in  effect,  fine  tolerances  are 
necessary  in  order  that  production  will  not  be  hindered 
by  poor  fits.  On  the  other  hand,  where  high  value  and 
small  production  exist  fine  tolerances  are  desirable. 

When  the  tabulation  of  the  data  was  completed  and 
compared  with  the  data  at  the  various  divisions  of  the 
corporation,  it  was  found  that  many  parts  were  dupli- 

cated. In  one  instance  a  division  reduced  the  number 
of  parts  from  1,600  to  78 ;  another  division  from  3,400 
to  1,600.  It  was  discovered  that  one  plant  used  349  kinds 
of  nuts,  an  almost  inconceivable  condition,  and  these 
were  replaced  with  sixty-five.  In  such  a  case  the  manu- 

facturer could  save  in  bins  alone,  to  say  nothing  of  the 
possibilities  offered  for  better  service  to  the  public. 
This  condition  is  bound  to  exist  in  every  concern  that 
does  not  create  a  self-imposed  barrier,  as  parts  that 
have  become  service  parts  are  hidden  from  view  and 
similar  parts  are  brought  out  as  new.  And  so  we  find 
in  some  instances  as  many  as  seven  parts  exactly  alike 
under  seven  part  numbers,  in  seven  bins.  Within  the 
first  year  it  was  possible  to  decrease  the  number  of 
parts  listed  in  the  book  from  13,000  to  2,100. 

Simplified  Service 

Many  evils  became  automatically  eliminated  with  the 
adoption  of  standards.  For  instance,  in  ordering  parts 
it  was  necessary  for  the  source  of  supply  to  secure 
specially  rolled  bars  from  the  mill,  and  when  these  parts 
became  service  parts,  they  were  no  longer  obtainable. 

It  is  the  intention  of  the  General  Motors  Corporation 
to  effect  a  maximum  interchangeability  of  all  small  parts 
where  it  is  possible  to  do  so  without  retarding  the 
development  or  efficiency  of  the  unit;  and  to  so  record 
these  parts  that  they  can  be  readily  used  by  any  division 
without  destroying  their  original  identity.  When  these 
parts  enter  the  field  they  will  be  available  as  service 
parts  at  no  fewer  than  six  sources  of  supply. 

The  corporation  engineers  have  further  recognized 
the  possibilities  for  interchanging  many  parts  not 
known  as  standard,  and  in  order  to  facilitate  every  op- 

portunity for  standardization,  have  devised  a  universal 
numbering  system.  This  is  accomplished  by  using  part 
numbers  from  100,000  to  999,999,  each  division  being 
allotted  numbers  sufficient  to  cover  a  period  of  thirty- 
five  years.  By  this  method  a  single  part  may  have  but 
one  part  number,  regardless  of  how  many  divisions  are 
using  it,  and  that  number  indicates  the  division  with 
which  it  originated. 

Thus,  such  a  part  becomes  standard  and  is  available 
at  every  General  Motors  service  station.  Previously 
each  of  the  company  units  designed  its  own  parts  which 
possibly  differed  but  very  little  from  those  of  another 
unit,  but  now  all  of  these  units  use  standard  parts.  This 
standardization  means  not  only  that  one  factory  can 
supply  all  the  others  with  a  part,  but  that  it  will 
multiply  service  to  the  consumer. 

The  General   Motors  standard  parts  group   includes 
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tiolti.  BoU  and  aimilar  parts  for  every  iwasible 
•M  «■  ••  MtDMobO*.  Pipe  ftttinfs,  curtain  fastener*. 

'  aipa,  ban  bearinf*.  nuta,  taper  pins,  rivets,  have 
>  ataadardiud.  as  ha\-e  the  chemical  composition  and 

propertiee  of  the  various  kinds  of  metals, 
with  the  heat-treatment  required. 

at  davehtpnaata  indicate  that  concerns  outside 

of  tke  General  Motor*  Corporation  are  \'er>-  much  inter- 
•■led  in  this  method  of  standardizing  and  one  concern 
la  particular  has  suggested  that  the  corporation  permit 
K  to  adopt  the  G.  M.  C.  data  as  printed,  inclusive  of  part 

aad  that  its  sources  of  supply  be  allowed  the 
privfkf*.  Several  manufacturers  who  supply  the 

Motors  with  parts  have  shown  their  willingness 
to  eiiQ>ioy  the  G.  M.  C.  data  as  printed,  inclusive  of  part 
aombers.  as  also  their  aoorees  of  supply.  Thus,  it 
woold  asm  that  the  vjrstem  devised  by  the  cnriMration 
b  CmI  approaching  aaiversal  usage.  The  standard 
part*  today  are  being  utilised  by  all  of  the  General 
Motor*  divisions,  which  means  that  spproxinutely  six- 

teen manufacturers  are  using  standard  parts  under  the 

part  Boadiars.  Therefore,  it  will  become  pos.<<ible. 
this  tyttmo,  to  advertise  the  fact  that  the  pur- 
of  the  Gaaaral  Motors  Corporation  products  will 

obtain  oniveraal  aanriee  on  such  parts  as  are  listed  in 
the  service  parts  book  as  having  universal  numbers. 
It  i*  a  big  step  toward  very  desirable  standardization. 

Special  Boring  Machine  in  the  Pelton  Shop 
Spbcial  Cobbxbpondsnce 

The  illustration  shows  a  new  floor  boring  machine  of 

special  design,  built  b>-  the  Siles  Tool  Works,  which 
has  raeeatly  been  installed  in  the  shops  of  the  Pelton 
Water  Wheel  Co..  San  Francisco,  Cal.  It  was  built  to 
specificationa  for  the  economical  machiniig  of  large 

turbines,  both  the  boring  and  turning  being  handled  in 
this   machine. 

The  machine  properly  includes  the  floor  plate  of  25  x 
SO  ft.,  the  long  dimension  being  in  the  direction  of 
the  T-elots.  The  plate  is  12  in.  thick  and  rests  on 
metal  shims  which  are  set  on  14-in.  I-beams,  Iwddcd  in 
a  solid  block  of  reinforced  concrete.  The  Iwring  table 
is  10  ft.  in  diameter  and  of  a  substantial  thickness  to 
prevent  distortion.  The  distance  from  the  upper  .side 
of  the  Uble  T-sloU  to  the  face  of  the  table  is  2i  in. 

The  column  shown  on  the  boring  table  Is  of  heavy 
and  substantial  design  and  can,  when  mounted  as  shown. 
bt)re  a  hole  16  ft.  in  diameter  and  7  ft.  deep,  with  an 
undercut  of  16  in.  If  necessary.  The  same  column  can 
be  moved  to  any  desired  point  of  the  floor  plate  and 
with  the  work  clamped  to  and  revolved  by  the  table,  the 
column  can  be  used  for  turning  and  has  a  large  capacity. 
The  tool  column  is  designed  to  machine  faces  which  are 
parallel  within  0.00026  in.  and  on  diameter  the  tolerance 
is  0.0015  in.  in  the  length  of  the  column. 

In  the  job  shown  the  casting  weighs  15  tons  and  has 
a  bore  of  66  in.  which  is  the  smallest  size  that  can  be 
handled  with  the  tool  column  shown,  hut  a  smaller  col- 

umn is  provided  for  work  of  less  diameter.  The  boring  { 
machine  is  driven  by  a  two-phase  alternating  current 
motor,  speed  changes  being  secured  by  a  gear  Ik)] 
running  in  oil. 

The  parallels  shown  are  18  x  24  in.  in  section  and 
various  lengths,  as  can  be  seen.     They  are  accuratel] 
made,   the  tolerance  of  parallelism  of  opposite   face 
being  0.002  in.     Special  T-headed  forgings,  shown  aH 
A,  are  used  for  bolting  the  parallels  together  when  used^ 
in  pairs  as  shown.    The  cleats  shown  at  B  are  for  lift- 

ing with  the  crane  in  moving  from  one  point  to  another 
on  the  floor  plate  and  take  the  place  of  the  lifting  pieces, 
shown  at  C,  which  were  designed  for  this  purpose. 

LAI. 
LATE  BORINO  AND  TURNINO  MACHINK 
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Machine  Shop  Practice  in  Various 
Western  Shops 

Making  Centrifugal  Pump  Castings— Some  Operations  on  "Big"  Work- 
How  Bottle  Molds  Are  Made — An  Interesting  Milling  Job 

By  frank  a.  STANLEY 

SOME  iilustvations  are  here  presented  of  a  variety 
of  work  as  handled  in  a  number  of  different  shops 
and  foundries  on  the  Pacific  Coast. 

One  line  of  work  carried  on  in  numerous  plants  of 
the  West  is  tne.  manufacture  of  pumps  of  all  kinds. 

FIG.  1. A  GROUP  OF  PUMP  PATTERNS  IN  A  SACRAMENTO 
FC  UNDRY 

particularly  for  irrigation  and  min-ng  purposes.  Many 
of  these  pumps  are  of  the  centrifugal  type,  some  driven 
by  direct  connected  motor,  others  adapted  for  belt  drive 
from  either  motor  or  gas  engine.  The  halftone,  Fig.  1, 
reproduced  from  a  photograph  taken 
in  the  foundry  of  the  Henneuse  Manu- 

facturing Co.,  Sacramento,  Cal.,  shows 
a  number  of  patterns  for  pump  work, 
among  which  are  included  patterns 
for  bases  or  frames  and  for  casings 
or  bowls.  The  making  of  castings 
for  such  members  forms  an  important 
jwrtion  of  the  jobbing  work  handled 
in  this  foundry. 

The  pump  base  or  bed  is  molded  in 
p.  two  part  flask,  one  interesting  feat- 

ure being  the  coring  of  the  small  holes 
through  the  four  lugs  at  the  sides  of 
the  work.  The  core  prints  for  these 
holes  for  the  holding  down  bolts  are 
distinctly  shown  in  place  on  the  pat- 

tern lugs. 
The  molding  of  the  casing  or  bowl 

involves    some    very    nice   core   work. 
The  cores   are   made   in   halves    in   a 
wooden    core   box   which    is    provided 
with  a  sweep  on  a  central  spindle  for 
shaping   the   joint   face   of   the   core. 
For  baking  core  work  of  all  kinds,  the  cores  are  placed 
on  metal  trucks  of  which  there  are  several  for  different 
sizes  of  work.    These  core  trucks  or  cars  are  operated 
on  rails  leading  directly  into  the  ovens,  which  are  heated 

by  coke.  For  the  brass  department  of  this  foundry  oil 
fuel  is  used.  The  oil  burner  equipment  and  the  air  con- 

nections are  in  a  pit  under  the  foundry  floor  where  a 
grating  gives  access  to  the  apparatus  in  the  pit.  The 
furnaces  are  bricked  in  below  the  floor  level  and  are 
arranged  for  ready  reception  of  the  crucibles  which 
range  up  to  150  lb.  or  more  capacity.  Air  is  applied 
under  pressure  of  30  to  40  lb.  The  oil  spray  and  air 
are  controlled  by  convenient  levers  projecting  upward 
through  the  grating.  Oil  is  supplied  from  a  large  tank 
at  the  side  of  the  foundry  wall,  the  entire  installation 
being  not  only  compact  but  so  arranged  that  none  of 
the  equipment  is  in  the  way  of  general  operations 
carried  on  around  the  foundry  floor. 

The  views  in  Figs.  2  and  3  show  some  heavy  work  in 
the  shops  of  the  Union  Machine  Co.,  San  Francisco.  The 
first  of  these  illustrations  represents  a  very  unusual 
operation,  the  facing  of  a  large  rectangular  bedplate  on 
a  vertical  boring  mill.  This  kind  of  work  would  ordi- 

narily be  handled  on  a  planer,  but  in  a  shop  doing  a 
variety  of  machine  work,  jobs  that  come  along  in  a 
hurry  often  have  to  be  finished  in  the  machine  which 
is  available  at  the  time.  This  particular  casting  was 
required  to  be  surfaced  flat  and  true  and  the  big  boring 
mill  was  used  very  effectively  on  the  work.  The  casting 
was  of  such  size  as  to  just  clear  the  inner  faces  of 
the  housings.  The  method  of  mounting  the  work  on 
the  table  was  to  place  it  on  a  large  parallel  at  the  center 
with  heavy  parallels  under  either  end  and  with  inter- 

FIG.    2.      A    BIG    nORI.\(;    .\11LI,   JOB 

mediate  jack  blocks  between  them.  For  applying  the 
holding  down  straps,  clamps  were  secured  to  the  side 
walls  of  the  casting  to  take  the  pull  of  the  straps  which 
were  supported  at  the  rear  ends  upon  short  jacks  and 
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^,      X*  beam  tht  work  acainst  the  side  thrust,  short 

•trvta  with  adUMtinf  screws  at  their  ends  were  applied 

•t  tha  eoraars.  as  clearly  saan  upon  examination  of  the 

right-lMMl  and  of  Pis.  2. 
AaoHiar  biy  job  in  tha  aania  shop,  aa  illustrated  in 

One  of  the  nuist  interesting  features  of  a  glass  fac- 
tory is  the  making  of  the  nmlds  for  lx)ttles  and  other 

glassware.  Some  of  therw  molds,  as  made  and  used  hy 

the  Illinois  Pacific  Glass  Co..  Sun  Framisco,  are  shown 

in  Fig.  4,  which  is  reproduced  from  a  view  of  one  of  the 

benches  in  this  company's  mold  shop.  Such  molds  are 
cast  in  the  foundry  with  chills  for  cores,  to  give  a  hard 

close  grained  metal  along  the  inner  surfaces  which  are 

machined  out  for  the  forming  of  the  bottle.  The  molds 

are  made  in  halves,  and  after  the  milling  of  the  joint 

faces  they  are  turned  on  the  body  to  an  exact  diameter 

for  the  reception  of  the  clamp  jaws  which  control  their 

oiH?ration  in  the  bottle  blowing  machine.  This  finished 
.surface  is  shown  clearly  around  the  closed  mold  at  the 
right  in  the  photograph. 

To  finish  out  the  bore  to  the  desired  size  and  form, 

the  two  halves  of  the  mold  are  placed  in  a  holding  fix- 

ture on  the  faceplate  of  a  lathe,  and  a  series  of  tools 

carried  in  a  special  turret  are  then  applied  to  the  boring 

operations.  The  action  of  the  tools  is  controlled  by  a 

forming  bar  at  the  back  of  the  lathe,  which  is  mounted 

in  place  of  the  regular  taper  turning  attachment.  The 
form  in  the  mold  must  be  very  smoothly  finished  and 

polished  to  give  the  effect  of  a  burnished  surface,  so 
that  the  bottle  blown  therein  will  be  perfectly  smooth  at 

all  points  around  its  surface. 
Bottles  are  manufactured  in  molds  of  this  type  in  all 

t;<-    - UKILXINO 

Pic.  S.  coaaiatad  of  the  drilling  of  the  flanges  of  a  big 

dbow  meaauring  some  4ift.  in  diameter  by  8  ft.  in 

height  This  big  casting  was  handled  under  a  radial 

drill,  and  a  templet  jig  was  used  for  locating  and  drill- 

ing the  holea.  The  jig  itself  was  of  such  size  that  eye 

boMs  were  Upped  in  at  opposite  sides  for  convenience 

in  slinging  from  the  crane  hoist  for  lifting  into  posi- 
tion at  the  top  of  the  work.  The  lower  end  of  this  work 

was  drtipped  into  a  corner  of  a  floor  pit  and  the  main 

support  at  the  back  of  the  bend  secured  by  jack  screws 

mounted  on  heavy  timber  supports.  These  screws  were 

applied  at  poinu  under  the  flangea  of  the  casting  to  give 

security  and  rigid  support  for  the  job. 

i 
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FIO.    6.     MII.MNO    Ken-WAYS    IN    A    UiQ    SHAFT 

shapes  and  sizes,  so  that  a  great  number  of  molds  are 

re(juired  for  the  varied  product  of  such  a  plant.  The 

making  of  these  molds  re<iuire8  an  extensive  force  of 

skilled  men  and  a  large  number  of  machine  tools  of 

different  sizes.  Some  idea  of  the  extent  of  the  work  in 

the  one  plant  referred  to  may  lie  gathered  from  the  fact 

that  something  like  200  tons  of  mold  castings  are 
handled  in  this  shop  annually. 

The  final  illustration,  Fig.  5,  shows  an  application  of 

the  draw-cut  shaper  in  a  railroad  shop  where  heavy 

marine  and  other  work  Is  handled  occasionally.  This 

view  is  from  the  Southern  Pacific  shops  at  Sacramento. 

The  operation  consists  in  milling  key  seats  In  a  big  shaft 

where  the  work  is  held  in  heavy  V-blocks  and  clamped 

down  by  straps  over  the  top  and  bolts  from  the  bedplate 

on  the  floor.  The  machine  is  here  shown  fitted  with  a 

milling  cutter  on  the  spindle  passing  through  the  ram. 

the  feed  for  the  cut  being  obUlned  by  traversing  th? 
column  of  the  machine  along  its  bed. 
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The  Railroads  of  Venezuela 
Amount  of  Capitalization — Condition  of  Rolling  Stock — Size  of  Repair  Shops — Extent 

of  Electrification — Value  of  Machinery  Imported  from  the  United  States 
By  harry  CHAPIN  PLUMMER 

M' 
ACHINE  sale  opportunities,  equipment  and  tool 
conditions  in  the  railway  machine  shops  of 

I  ̂  '  .^  Venezuela  may  be  pi-etty  fairly  gaged  by  a  con- 
1  sideration  of  the  general  mechanical  facilities  of  the 
I  several  lines,  totaling  altogether  less  than  1,000  miles, 
in  their  relation  to  the  gross  capitalization  of  the  entire 
system,  in  which  German  and  English  investments  pre- 

dominate, with  Venezuelan  and  French  following.  A 
railway  in  Venezuela,  of  course,  means  nothing  like  the 
railway  systems  or  individual  lines  to  which  we  are  ac- 

customed in  the  United  States,  that  is,  in  point  of 
roadbed  and  ballasting,  locomotives  and  car  equipment 
and  machine  shops  and  other  mechanical  facilities. 

All  of  the  railways  of  the  country  represent  a  total 
investment  of  about  $39,000,000.  To  arrive  at  an  idea 
of  original  construction  costs,  the  figures  for  the  sev- 

eral major  systems  are  set  forth  in  Table  I. 

TABLE  I.     AMOUNT   OF    CAPITAL  im'ESTED  IN  MAJOR  SYSTEMS 
Invested 
Capital 

LaC.uairu-Caracas  $3,508,740 
Caracas-Valencia      15,247,000 
Valencia-Puerto  Cabello        3,898.600 
Tucacaa-Barciuisimeto        5,974.604 
Ferrocarril  Central  (le  \'ene2uela        3,792,450 Ferracarril  de  Carenero           772,000 

Not  only  do  construction  figures  differ  widely  as  be- 
tween individual  railway  lines,  but  they  differ  materially 

within  the  compass  of  a  single  line,  depending,  of  course, 
upon  the  degree  to  which  each  has  been  built  to  pass 
over  or  through  mountain  ranges. 

The  gages  and  weights  of  rails  used  by  the  several 
railways  of  the  country  are  given  in  Table  II. 

TABLE  IL    GAGES  OF  RAILROADS  A.MD  WEIGHT  OF  RAILS 

Cost 
Miles Per  Alile 

Enelish 22.8 $153,892 
German 111.2 137,113 

English 34.0 114,665 
English 109  7 54.454 
English 

34  8 
108,978 

French 33  8 22.840 

Ft. 
Lb. 

per  ft. 
Ft. 

Lb. 

per  ft. Caracas-LaOuaira   
Carar:is-\'alencia   
Valencia-Puerto  Cabello 

3.0 

3.5 
3.5 

21.66 
15  60 
18.34 

Tucacas-Barquisimeto.  . 
Ferrocarril-Central  de  V. 
Ferrocarril  dc  Carenero. 

2.0 
3  5 3.0 

16   34 
18   83 
13  44 

I  Upon  all  of  the  railways  of  the  republic  the  system 

'  of  traction  employed  is  that  of  simple  adherence.  No cog  systems  are  used  except  on  a  small  stretch  of  four 
kilometers,  more  or  less,  on  the  Ferrocarril  Valencia- 
Puerto  Cabello,  where  there  is  an  inclined  plane  of  6i 
per  cent  mean  gradient  and  8  per  cent  maximum  gra- 

dient, which  is  provided  with  cog  rails  of  the  Abt  prin- 
ciple, to  accomplish  the  unusually  sharp  declivity.  The 

ordinary  rails  on  the  Valencia-Puerto  Cabello  road  weigh 
18.34  lb.  on  the  inclined  plane.  This  is  the  maximum 
weight  of  rails  in  Venezuela,  with  the  exception  of  the 
type  used  on  the  electric  tramways  of  Caracas  (operated 
by  a  British  corporation),  the  weight  of  which  is  29.92 
lb.  per  linear  foot  on  the  straight  lines  and  36.55  lb.  on 
the  curves.  Although  there  is  a  gradient  of  5.27  per 
cent  on  a  spur  of  the  Ferracarril  Bolivar  (Tucacas  to 
Barquisimeto),  no  cog  system  is  used. 
I  Locomotive  and  general  rolling  stock  on  all  of  the 
railways  of  the  country  are  of  much  lighter  construc- 

tion than  those  on  the  American  railway  systems  and 
lighter  even  than  those  used  on  almost  any  line  in  this 
country  devoted  to  regular  passenger  service.  They 
more  nearly  correspond  to  the  sort  of  equipment  em- 

ployed on  narrow  gage  roads,  such  as  the  Boston,  Re- 
vere Beach  &  Lynn  Railroad  and  upon  mining  and  indus- 

trial switching  spurs  in  less  populous  regions  of  our 
land.  The  locomotive  operating  on  the  longest 
Venezuelan  railway,  as  also  the  passenger  and  freight- 
cars,  most  clearly  resemble  the  equipment  that  was  in 
use  on  the  old  elevated  railways  in  New  York  and  Chi- 

cago before  the  conversion  of  those  lines  from  steam  to 
electric  motive  power. 

The  engines  are  kept  cleaned  and  conditioned  In  the 
shops  and  yards  of  the  more  important  lines,  and  while 

the  "waggons"  show  the  long  service  to  which  they 
were  subjected  during  the  war,  when  not  only  replace- 

ment, but  adequate  repair  was  rendered  exceedingly 
difliicult  by  lack  of  primary  materials  and  essentials, 
they  would  pass  inspection  on  a  Northern  second-class 
line  in  point  of  whole  condition  and  safety  and  hygienic 
standards. 

There  are  but  few  classes  of  special  freight  car 
equipment,  which  is  divided  principally  into  box  cars 
and  flat  cars.  Although  producing  cattle  and  oil,  Vene- 

zuela has  on  her  railways  no  specific  cattle-carrying  or 
oil-tank  cars,  such  as  we  know  on  home  railroads,  and 
because  of  the  absolute  dearth  of  refrigerator  service, 
the  larger  centers  of  population  on  the  highland, 
scarcely  a  two-hour  run  from  tidewater,  are  denied 
fresh  fish,  in  which  the  waters  of  the  nearby  Carribbean 
abound,  and  are  greatly  restricted  in  their  sources  of 
fresh  meats,  vegetables  and  fruits. 

The  passenger  cars  are  not  only  small,  but  they  are 
antiquated.  Hand-cars  for  labor  gangs  and  the  crudest 
sort  of  wrecking  equipment  complete  the  rolling  stock 
on  the  larger  lines. 

Naturally,  the  railway  machine  shops  are  maintained 
on  a  scale  commensurate  with  so  restricted  a  policy  of 
equipment  operation  and  maintenance.  Because  of  the 
cheapness  (withal  the  mechanical  efficiency)  of  labor, 
many  tasks  that  in  home  railway  shops  would  be  accom- 

plished by  machinery  or  with  the  aid  of  electric  tools, 
are  performed  by  hand — but  performed  with  surprising accuracy. 

Caracas,  the  most  important  terminus  of  three  lines 
— the  Caracas-Valencia  Railway  (Gran  Ferrocarril), 
the  LaGuaira-Caracas  Railway  and  the  Ferrocarril  Cen- 

tral— is  the  seat  of  the  larger  machine  shops.  The  first 
two  lines  contrive  to  share  a  single  small  plant  at  the 

adjacent  terminals  of  both.  At  Valencia,  on  the  first- 
named  road,  and  at  La  Guaira,  on  the  second-named, 
there  are  shops  quite  as  well  equipped  as  those  at  the 
capital  city,  and  at  both  Valencia  and  Puerto  Cabello 

the  English  road  operating  between  the  highland  indus- 
trial center  and  the  seaport  has  shops  and  mechanical 

staffs. 

There  is  no  doubt  that  a  drive  studiously  and  con- 
sistently undertaken  by  any  well-organized  and  well 

maintained  railway  machinery  interest  in  the  United 
States  upon  the  several  principal  railway  enterprises  in 
Venezuela,  for  the  purpose  of  introducing  more  modern 
apparatus  and  devices  in  the  mechanical  departments  of 
those  railways,  would  stand  every  chance  of  success. 

Like  all  public  utilities  whose  operations  are  con- 
ducted without   the  country  wherein   their  directorate 
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kftvt  their  SMt,  the  Venesuelan  roadt 
hgr  •  vaeh  mor«  cooMrvativi^  if  not  re- 

■cttoMty.  policy  tluui  an  hone  cerrien  whose  execu- 
ti«M  are  la  immediate  toudi  with  the  area  of  operation. 
Dee^te  this  fact,  howevar.  one  of  the  leading  American 
elertricad  manafarturing  corporations  succeeded  not  long 
a(o  in  coBvincinc  the  directora  in  London  of  two  raiN 
ways  hmv  aaUbUahed  in  Venexuela — the  line  between 
Maarto.  La  Gnaira  and  Maiquetia  and  that  between 
Caraeae  and  Petare  (the  latter  now  a  sulutidiary  of  the 
Fcrrocarril  Central)  that  electrical  installation  and 
operatioa  woold  save  them  money  and  wuuld  net  them 
greater  •amiofs,  with  the  result  that  it  secured  the 
amtmct  for  installation  and  all  supplies  and  accessories 
over  competing  electrical  interests  in  London  and  else- 
wiMre  in  England. 

ELBc-nuncATioN  BONG  Favokeo 
The  director  of  the  Gran  Ferrocarril  de  Venezuela 

eaa  sueoeesful.  two  years  agu,  in  urging  upon  his 
directorate  at  Berlin  the  advisability,  indeed  the 

lity.  of  converting  the  16.8  mile  "commutation 
atmeh**  of  that  line  between  Caracas  and  Los  Teques 
fhMB  steam  to  electric  power.  The  greatly  reduced  posi- 

tion of  the  marie  and  attendant  financial  and  economic 
conditions  in  the  Fatherland  at  the  time  were  such  that 
his  appeal  went  unheeded.  This  improvement  will  be 
effected,  however,  within  the  coming  year,  according  to 

the  beat  posted  opinion  in  railroad  and  government  cir- 
das  Ib  Veaaioela;  but  it  is  a  safe  venture  that  wh^n  the 
time  eoiDea.  German  electrical  interests  will  secure  the 
contract  for  the  electrification  of  the  line  and  the  in- 

stallation of  all  electric  apparatus  and  equipment. 
Yet  another  notable  instance  of  physical  improvement 

was  that  begun  three  or  four  years  ago  on  the 
La  Guaira-Caracas  railway  and  the  examples  subse- 

quently followed  by  the  corporation  of  the  port  of 
La  Guaira.  which  maintains  a  small  switching  line,  of 
exceedingly  heavy  trafflc,  the  Ferrocarril  Bolivar  and  a 
small  railway  terminating  at  La  Ceiba  in  the  State  of 
Zulia.  of  which  Maracaibo  is  the  capital.  This  improve- 

ment consisted  of  the  conversion  of  locomotives  and 
other  items  of  the  entire  road  equipment  to  provide 
for  the  consumption  of  crude  petroleum  instead  of 
Cardiff  coal  briquettes  in  use  elsewhere  upon  the  Vene- 

zuelan railways. 
Not  only  upon  the  railways  and  in  every  mechanical 

department  incidental  thereto,  but  in  every  industry  in 
Venezuela,  fuel  saving  and  conservation  has  become  an 
Imperative  need  of  the  hour.  In  the  present  stage  of 
aspMtation  and  development  of  the  Venezuelan  petro- 
leoa  Mda  crude  oil  has  become  an  expensive  item  and 

its  physical  condition,  even  when  refined  in  the  neigh- 
boring Dutch  island  colony  of  Curacao,  is  such  that  it 

does  not  produce  all  of  the  results  hoped  for  in  the 
larger  industrial  plants,  although  the  boiler-room  equip- 

ment of  many  of  these  of  late  has  been  converted  into 
oil-bumeni.  By  denudation,  vast  areas  of  forest  have 

cshausted  of  fuel  wood,  and  the  government  has 
severe  restrictions  upon  the  further  employment 

nf  even  the  commoaeet  wwds.  While  an  industrial  bitu- 
minous, of  lignite  characteristic,  has  lieen  reioverod  in 

the  east  of  the  republic,  near  the  Orinoco  Delta,  as,  also, 
in  the  western  state  of  Falcon,  this  has  not  yet  been 
developed  to  a  stage  where  it  serves  ideal  purposes  for 
fuel  use.  Considerable  English  and  American  coal  con- 

tinues to  be  imported  by  the  major  plants. 
Locomotives  and  rollinjr  stock  on  the  principal  Vent- 

suelan  railwa>'s  imported  from  England  and  Germany 
many  years  ago.  have  not  been  replaced  to  date.  Gen- 

eral machinery  imports  from  the  United  States  totalinj;. 
in  1920,  91.259,227  in  which  were  included  muterial.<< 
brought  in  for  railway  machine  shop  use,  comprised  tht 
following  specific  items: 

1920 

1919 

1918 

»I,(M 

»J,900 3.400 

tl,lb4 

'4,690 

2.120 

r,6v 

57.543 
26.14* 

11.490 

250 

  ill 

J.827 3.200 15.719 

1,400 

""l.K. 

9a.40) 
5,216 

50.S4I 32,214 

11.152 
ll.)5l 

9.S49 

6,S46 

4.472 

7.647 

396 357 
22.027 

4.215 14.925 
J58.574 

187,426 
156,695 

BoOm   
All  Othw  puts  of  MBbM 
uuMs..r:   
OtbvmMUaatonti         

Hhltylm  6WI  gritnliin  niirhiiira AS  oiaar  OMUl-warkinc  nwrliiiHry 
All  odMrBMhlaary  niid  pula 

Big  Shops  Versus  Little  Shops 
By  R.  F.  Moore 

In  looking  over  the  article  under  the  alx>ve  Ticading.l 
published  on  page  99  of  the  AMERICAN  Machinist,  i] 
note  that  W.  D.  Forbes  desires  the  opinion  of  mechanicaj 
as  to  how  they  would  go  about  the  job  de.scribed. 

The  job  is  a  ver>'  simple  one.  but  if  I  had  it  to  do 
should  first  ask:   How  evenly  spaced  must  the  ten  hole 
be,  and  how  concentric  with  the  centerhole?    Mr.  Forbes 

gives  very  liberal  limits  on  all  other  dimensions.  bu| 
on  the  seemingly  most  important  ones  the  limits  ar 

not  given.     "Evenly  spaced"  is  the  term  he  uses:  do 
this  mean  within  O.OOI,  0.0005,  or  0.0001  in.;  or  do 
it  mean  0.006  in.  7 
We  will  assume  that  the  holes  are  to  be  within 

0.001  in.  The  method  he  describes  will  not  brin«r  them 
within  this  limit.  In  the  first  place  he  should  have  used 
a  combination  center  drill  in  the  milling  machine  to 
start  the  drills,  as  every  mechanic  knows  that  a  twi.si 
drill  will  not  start  accurately  in  line  with  a  spindle 
without  a  spot  for  it  to  start  in.  Even  so  I  doubt  if 
the  holes  would  come  within  the  0.001  in.  limit. 

So  the  question  arises  "how  will  we  do  the  job?" 
These  A-in.  holes  are  pretty  small  to  be  bored  and 
reamed ;  nevertheless  it  could  be  done,  and  I  should  say 
that  by  this  means  they  would  come  within  one.  or  even 
one-half  thousandth,  providing  the  dividing  head  was 
accurate.  This,  however,  would  consume  more  than 
three  hours  time. 

Perhaps  this  is  the  reason  the  $40  shop  would  not 
be  responsible  for  the  job  and  seemed  to  charge  such 

an  exorbitant  price,  and  perhaps  the  small  shop  "took 
a  chance"  and  luckily  the  Job  was  satisfactory. 

I  would  like  to  hear  more  on  this  large  and  small 

shop  question. 
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Cutting  the  Production  Cost  of  a  Difficult  Part 
Balancing  Pressure  of  Cuts  by  Simultaneous  Cutting  of  Opposed  Tools — Two,  and 
Sometimes  Three,  Tools  Cutting  at  Once — The  Fay  Lathe  Machines  Its  Own  Parts 

By  H.  A.  LOUDON 

THE  line  drawing,  Fig.  1,  shows  a  part  of  the 
standard  Fay  lathe  that  because  of  its  shape,  the 
amount  of  metal  to  be  removed  and  the  close  re- 

luirements  in  the  matter  of  finish  and  tolerances,  proved 
1  difficult  proposition  to  handle  in  any  way  other  than 

FIG.   1.  THE  CAM  DRUM  WORM  FOR  THE  FAY  LATHE 

)y   holding   on   a   mandrel   between   centers;    and   that 
nethod  took  altogether  too  much  time. 
It  was  desirable  to  complete  as  much  of  the  outer 

mrface  as  was  possible  in  the  same  setting  in  which  the 
)ore  was  finished,  and  to  do  it  with  standard  equipment 
10  far  as  that  could  be  accomplished;  but  the  overhang 
vas  so  great  when  the  piece  was  held  in  a  chuck,  that 
ong  and  consequently  springy  tools  were  necessary  to 
•each  the  shoulder  where  the  heaviest  cuts  were  to  be 
aken.  Therefore,  a  compromise  was  effected  by  design- 
ng  the  special  toolblock,  shown  in  Fig.  2,  for  a  Hartness 
lat  turret  lathe.  There  are  many  places  where  this 
;an  be  done  to  advantage  and  these  tool  blocks  have 
)ossibilities  which  Jiave  been  overlooked   in  too  many 

cases.  A  special  tool  block  of  this  kind  will  frequently 
make  a  decided  saving  in  machining  time  as  in  this  case. 

The  openings  between  the  bosses  for  holding  the  tools 
in  this  block  permit  the  turret  slide  to  be  run  under  the 
work,  the  long  hub  on  the  latter  projecting  between  the 
outer  bosses,  thus  supporting  the  facing  and  slotting 
tools  practically  without  overhang,  while  tools  for  facing 
and  chamfering  the  end  of  the  hub  are  rigidly  held  in 
the  central  boss,  also  close  to  the  work. 

Besides  providing  a  more  efficient  means  of  holding 
the  tools  and  better  distribution  of  the  cutting  strain, 
this  special  block  can  be  removed  from  the  turret  with- 

out disturbing  the  set  up,  and  may  be  put  away  in  the 
toolcrib  until  the  next  batch  of  work  requires  its  use. 
It  is  held  to  the  turret  by  six  cap  screws  and  its  com- 

plete removal  takes  less  time  than  would  be  needed  to 
take  out  the  tools  separately. 

Ordinary  means  of  holding  the  work  by  chucking 
from  the  inside  of  the  large  end  proved  insufficient  to 
withstand  the  pressure  of  the  heavy  cuts,  and  therefore 

FIG.    2       FIRST   SET-UP  ON   FLAT  TURRET  LATHE 

FIG.     3.    SUCCESSIVE    STEPS    OF    THE    OI'EK.VTIOX 

the  chuck  shown  on  the  machine  in  Fig.  2  was  used. 

This  is  an  "inside"  chuck  with  a  lip  on  the  outer  end  of 
each  jaw  through  which  passes  a  setscrew  bearing  upon 
the  work.  Thus  a  grip  is  provided  at  each  jam,  both  on 
the  inside  and  on  the  outside  of  the  piece,  holding  it 
secui'ely. 

In  Fig.  3  the  tooling  for  all  six  positions  is  shown 
graphically.  In  the  first  position,  tools  A  and  B  divide 
the  facing  cut  between  them,  while  at  the  same  time  tool 
C  faces  the  end  of  the  hub.  Tool  A  is  right  side  up 
while  B,  cutting  behind  the  center  line,  is  upside  down ; 
thus  the  cutting  pressure  is  practically  balanced.  The 
lathe  runs  for  this  operation  20  r.p.m.  with  a  feed  of 
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1  in.  in  40  turns.  This  is  governed,  of  course,  to  suit  the 
cater  tools,  while  the  cut  st  C,  though  performed  at  less 
than  nomtsl  cutting  speed,  is  clear  gain.  The  cutting 

*tin>c  is  2  min.  45  seconds. 
In  the  second  position,  tool  D  rough-bores  the  hole  at 

the  same  time  that  tool  E  turns  the  outside  of  the  hub, 
D  being  inverted  and  thus  balancing  the  pressure  of  the 

cut.  Upon  completion  of  this  cut  the  cross-sliding  head 
is  moved  back  against  a  set  stop  in  position  for  the 
finishing  cut  with  tool  F.  Roughing  time  is  6  min.  45 
aec  at  a  speed  of  36  r.p.m.  and  a  feed  of  1  in.  in  40  turns. 
This  ratio  is  not  changed  for  the  finishing  cut,  but  the 
speed  is  raised  to  88  r.p.m.  and  the  time  is  thus  reduced 
to  S  min.  10  seconds. 

The  third  position  of  the  turret  is  used  only  for  ream- 
ing, the  slide  being  moved  forward  by  hand  and  the 

rotative  speed  reduced  to  13  r.p.m.  Time  for  this  opera- 
tion is  SO  ate.  As  the  hole  in  the  fixture  is  bored  after 

the  fixture  is  in  place  on  the  machine  accurate  align- 
BMBt  ia  aawtred. 

Th*  next  operation  is  cutting  the  narrow  annular 
groove  that  later  becomes  a  T-slot.  As  will  be  noted  in 
position  No.  4  two  tools  work  together  upon  opposite 

sides  of  the  center,  thus  balancing  the  pressure.  Be- 
cause of  the  construction  of  the  fixture,  allowing  the 

prst}«eting  hub  to  pass  between  the  bosses,  the  tools 
an  mpported  close  to  their  cutting  edges,  eliminating 
vibration.  This  groove  is  li  In.  wide  by  ii  in. 
deep  and  is  cut  in  8  min.  at  a  rotative  speed  of  17  r.p.m. 
and  a  power  feed  of  1  in.  in  71  turns. 

In  position  No.  5  the  same  principle  of  applying  two 
toob  is  tued  to  undercut  the  slot,  one  tool  being  inverted 
and  working  back  of  the  center.  The  cross-Nlide  is 
clamped  after  bringing  the  tools  to  position  and  the 
undercut  made,  both  sides,  at  one  movement  by  the 
croes  movement  of  the  head;  time,  I  min.  15  sec.,  at  a 
speed  of  13  revolutions  per  minute. 

In  the  sixth  position,  tools  G  and  H  again  divide  the 
facing  operation  between  them;  finish  facing  the 
shoulder  in  2  min.  45  sec.,  while  at  the  same  time  tool 
/  finishes  the  end  of  the  hub.  This  completes  the 
■equence  of  movements  in  a  trifle  over  20  min.  on  a  Job 
that  formerly  required  well  over  an  hour. 
Taming  the  outer  contour  of  the  piece  at  the  large 

end  is  done  on  centers,  using  two  Fay  lathes  one  of 
which  is  set  ap  for  the  roughing  cuts  and  the  other  for 

finishing.  There  are  no  special  features  in  this  set-i 
except  those  ordinarily  used  on  such  machines.  Tl 
roughing  tools  are  shown  in  Fig.  4  and  the  set-up 
the  finishing  lathe  in  Fig.  6.  By  careful  attention 
the  placing  of  the  tools,  however,  the  time  required  f 
the  rouKhing  is  but  4i  min.  while  the  fininhing  uperatit 
takes  even  less,  one  operator  attending  both  machines. 

The  piece  is  now  returned  to  the  flat  turret  latl 
where  it  is  held  upon  a  plug  arbor  while  the  outer  ei 

Kia.  «.  TOOL  LAYOITT  FOR  FINAI-  OPERATION 

of  the  hub  is  reduced  in  diameter,  necked  and  threade( 
an  undercut  is  made  for  wheel  clearance  in  the  grindii 

operation  which  follows.  The  tool  set-up  is  shown 
Fig.  6,  position  No.  6  being  the  Hartness  attachment  fi 
cutting  the  thread.  I'oHition  No.  6  shows  a  tool  f 
cutting  an  oil  groove,  which  is  done  by  holding  the  woi 
stationary  wliile  the  turret  slide  is  moved  buck  m 
forth  by  hand.  While  the  actual  cutting  time  for  Ih 
latter  operation  cannot  be  expected  to  compete  with 
shaper,  or  oil  grooving  machine,  it  saves  all  of  the  tin 
that  would  be  required  to  set  up  and  dismount  the  wor 

The  piece  under  consideration  is  the  cam  drum  wor 
of  the  Fay  lathe,  and  while  no  especial  outlay  beyor 
some  hard  thinking  was  required  for  the  tooling,  t) 
saving  in  production  cost  amounted  to  one  dollar  p< 
piece.  It  is  this  kind  of  thinking  which  it  pays  ai 
shop  to  encourage  in  any  way  which  will  secure  t) 
desired  results.  This  is  where  real  taving  can  be  mm 
in  the  coat  of  production. 
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Electric  Drive  for  Reversing  Machine  Tools 
f    Reversing  Mechanisms— Dynamic  Braking  and  "Plugging"— Power  Consumed  in  Revers- 

ing—Effect of  Reversing  on  Production— Variation  in  Power  Requirements— Torque 
By  a.  L.  HARVEY 

Westinghouse  Electric  and  Manufacturing  Co. 

MANY  of  the  machine  tools  in  common  use  are  of  The  substitution  of  radius  of  gyration  and  revolutions 
such  a  nature  as  to  require  operation  in  both  per  second  for  velocity  will  change  the  energy  formula 
directions.     This     may     be     accomplished     by  WR^(2wX8)' 

crossed   belts,    clutches    or    reversing    electric    motors.     ̂ ^  Energy  --=   g^-g   ,  which  may  be  reduced  to 
When  driven  through  belts  or  clutches  there  is  a  loss  WR' S' 

of  power  through  slippage,  and  a  loss  of  the  cost  of  the  ̂   "^   X63~'  ̂ '^^'"^  ̂   '^  revolutions  per  second,  R  the 
maintenance  of  belts  or  clutch  shoes.     Of  the  various  radius  of  gyration  and  W  the  weight  in  pounds machines,  and  parts  of  machines,  included  in  the  classi- 

fication of  reversing  applications  may  be  mentioned:  Stored  Energy  as  an  Element 
(1)    Standard    reversing   planers;    (2)    plate    planers;  I"  many  cases,  where  a  high-speed  machine  is  used, 
(3)     tapping    machines;     (4)     lathes;     (5)     grinding  ̂ he  amount  of  stored  energy  to  be  started  and  stopped 
machine  tables;  (6)  carriages;  (7)  cross-rails  and  tool-  "^  ̂   large  factor  in  considering  the  size  and  type  of 
heads;    (8)  traverse  motion.     In  addition  to  these  are  motor  and  control  equipment  to  be  used.     When  the 
other  machines  that  can  usually  be  classed  in  one  of  the  electrical  manufacturer  recommends  the  proper  equip- 
above  general   groups.     Thus,   as   far   as   the   control  ment  for  a  given  machine,  the  cycle  of  operation  and 
equipment  is  affected,  draw  cut  shapers,  gear  shapers  ̂ ^^'^  of  work  performed  is  usually  considered  complete 
and  large  key  seaters  come  in  the  same  class  as  planers,  data.    However,  in  such  a  case  as  we  are  now  consider- 
Such  machines  as  crank  shapers,  while  haying  a  recip-  '"^'  ̂ ^^  energy  in  moving  parts  may  be  a  very  large 
locating  motion  are  usually  provided  with  non-reversing  factor  in  the  operation  of  the  total  equipment, 
electrical  equipment.  The  more  stored  energy  there  is  in  a  machine,  the 

larger  will  be  the  power  requirements  for  acceleration. 
Calculation  of  Starting  and  Stopping  Force  if  the  power  peaks  are  limited  in  value,  the  time  of 

To  start  any  machine  power  is  required.  This  power  acceleration  will  be  longer.  Also,  the  time  to  stop  a 
must  be  supplied  by  the  source  of  energy.  Also,  to  stop  machine,  assuming  the  value  of  braking  force  to  be 
the  machine  power  is  required,  but  in  this  case  the  ̂ ^®  average  for  the  size  of  motor  used,  will  be  longer 
stored  energy  in  the  moving  parts  of  the  machine  may  than  in  the  case  of  a  machine  having  less  stored  energy, 
be  utilized  by  means  of  dynamic  braking  if  a  direct  I"  reciprocating  machines,  where  the  design  of  parts  is 
current  motor  is  used.  All  of  the  various  moving  parts  ̂ "'^^  that  the  travel  must  be  limited  on  account  of  clear- 
such  as  gears,  pulleys,  shafts,  motor  armature  and  the  ances  at  the  end  of  the  strokes,  it  is  important  that  the 
work  (in  case  of  a  lathe  and  planer)  make  up  the  stored  energy  be  kept  down  to  prevent  possible  jamming 
elements  that  have  to  be  considered  in  designing  the  o^  the  moving  parts  with  the  parts  that  limit  the  travel, 
machine  and  its  drive,  to  make  it  suitable  for  reversing  I"  standard  planers,  the  shifting  mechanism  is  such 
electric  service.  (This  also  applies  to  non-reversing  that  it  clears  other  parts  after  operating,  and  the  table 
machinery  that  must  be  started  and  stopped  frequently,  o^  platen  can  move  any  distance  necessary  to  bring  it  to 
such  as  punches  and  shears).  The  amount  of  energy  in  ̂   stop.  If  planing  up  to  a  rib  or  shoulder,  it  is  neces- 
any  part  is  lmv\  From  this  it  can  be  seen  that  speed  sary  that  the  stop  be  accurate  so  that  the  stroke  will  be 
is  a  very  important  consideration,  as  the  energy  varies  completed  without  running  into  the  projecting  parts  of 
as  the  square  ol  the  speed.  When  weight  (in  pounds)  is  the  casting.  The  amount  of  variation  is  very  small  on 
used  in  the  above  formula  instead  of  mass,  it  becomes  slow  speeds  and  may  be  slightly  larger  when  on  the 
^r  higher  speeds,  due  to  the  larger  amount  of  stored 

Energy  =  -g^  ̂   V\  where  W  is  the  weight  and  V  is  energy  and  variation  in  friction. 

velocity  in  feet  per  second.     For  rotating  parts  of  the  '^Y''-  ̂  "'f '^^^"f  Y- "  T""^}^  satisfactorily  at  a  certain 
machine,  the  energy  must  be  based  on  that  velocity  that  "^'^^  '"  "°*  ̂ "  indication  that  it  will  do  so  at  higher

 

would    store    the    same    energy    for    the    same    weight  ̂ ^^^^-     ,t"  ̂-^7   "^^^   *°    ̂ ^°^  ̂ ^^^   happens    is   to 

moving  in  a  straight  line.    The  velocity  at  the  center  of  "^^^^^^^  *^^  distance  required  to  stop  a  planer  platen
, 

a   rotating   element   of  a   machine   is   zero,   and   is   a  ̂^f              !        f  J^^  mechanism  operates  until  the 

maximum  on  its  circumference.     The  radius  at  which  ̂ '^       'T^'  a  ?.     J  u'  ?""'''  ̂ ^  '^""^  °"  ̂^^  '^°'^^'* 

the  velocity  is  the  same,  with  respect  to  energv,  is  that  '"*  f  f '^    ̂."f.  *^^   ̂ l^^^f   '•^t"''"  X^^^^'   *«   8:et    the 

at  which  the  weight  may  be  assumed  to  be  concentrated,  f^^^^est  variation  in  stored  energy     On  a  planer  geared
 

and    is   called   the    radius   of   gyration.      For   different  f°r  25  ft  per  minute  slow  cut  to  100  ft.  per  minute  fas
t 

shaped  parts,  the  radii  of  gyration  can  be  obtained  from  f  ,*"7'  *^^  '^^^f.  ̂«t/°  '«  ]  *"  .4  ̂"d  the  stored  energy 

text  books  on  mechanics,  and   from   mechanical   hand-  \^°  ̂̂ -    Neglectin t  the  retarding  effect  of  friction,  the 

books.      For   convenience,    some    shapes    are   given    in  £^"  ̂^'"  "'^^^.IS  -™«\««  ̂^^  on  high  speed  after  the 
-p^jjjg  J                                  .                     r                o  Shifting  mechanism  has  been  operated,  as  it  will  move 

TABLE  I.   radii  OF  GYRATION  °"  '^°^  'P^^'^'  ̂ ^  "°  ̂^^'^^"^  ̂ "^^^^  ̂ ^re  provided. 
•Gear  spoke— axis  at  end       R  =  0  5773     1  EFFECT    OP    REVERSE    SPEED    ON    PRODUCTION 
•Gear  spoke — axis  at  mid-length            R  =  0  2886     1  a      i.      i 
s^ft  "'■.^"''d  gear      R  =  0  7071    '    A  check  On  the  effect  of  speed  of  a  reversing  machine 
*  Fot  uniform Veetion.      R  -  0  7071  i/rji  +  r^  ̂jj  production  Can  Very  readily  be  obtained  in  most  shops In  the  above  lis  the  length;  r,  r,  and  rj  the  radu.  On  a  reversing  planer  wheh  working  on  short  stroke. 
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Ob  approKtafeMjr  24-in.  strokt  and  Icm,  mort  strokw 
par  aiaal*  will  b«  obtained  whui  workint  the  machine 
at  the  elower  ipeede.    On  one  particular  planer  with  a 
204^)k  motor.  12  per  eent  increaae  in  production  was 

oa  the  aloweat  motor  speeda.  compared  to  the 
■peade,  when  worfciny  on  a  20-in.  rut. 

Tha  — >hnd  of  gearing  the  motor  to  the  machine,  and 
aleo  Um  Botor  epeed.  may  have  a  cun»iderable  effect  on 

tha  aparatioB.    On  a  certain  machin«  having  a  50-hp.. 
7&0-r.p.m.  motor  geared  to  §  shaft  running  375  r.p.m. 
the  stored  energy  of  motor  and  gears  was 

»tw«     i4.i»«n.ib. 
     i.(«ort.ii>. 
     i.taift.ii>. 

Total    driw     iiimr     :«.SC1  ttUt. 

By  using  a  S7S-r.pjn.  motor,  the  stored  energ>-  of 
the  gear  and  pinion  are  eliminated  and  the  slower  speed 

motor  will  have  a  stored  energ)'  of  6.830  ft.lb.  There 
will  be  a  coupling  required  between  motor  and  shaft 
which  will  have  spproximately  1,200  ftJb.  stored  energy 

for  a  flaogad  coupling,  and  appniximateb'  800  ft.lb.  for 
a  aloavo  type  coupling.  Using  the  flanged  coupling,  the 
total  anergy  up  to  the  shaft  is  8,030  ft.lb.  or  12.231 
fUb.  less  than  is  obtained  in  the  drive  actually  fur- 
Biahad.  With  a  different  bedplate,  the  motor  could  be 
toarad  direct  to  the  machine  .shaft,  eliminating  the 
cooplinc  and  making  a  better  mechanical  arrangement. 

TIm  coat  of  the  motor  will  be  greater,  due  to  its 
slower  speed.  The  cost  of  the  gear  and  pinion  and  one 
bearing  will  partly  offset  thi».  Also,  there  will  be  a 
•aring  in  power  due  to  having  slower  moving  part.s  to 
aeeabrate,  and  the  saving  of  gear  losses.  In  addition 
thera  b  a  time  saving  due  to  the  shorter  time  required 
to  aeealeratc,  stop  and  reverse  the  moving  parts. 

Aeealeration  of  the  parts  of  a  machine  requires  a 
forea  wAcient  to  overcome  the  friction  and  to  impart 
aiiarpr  to  the  moving  parts.  If  the  force  is  only  slightly 
hufar  than  that  required  to  overcome  friction,  the 
tina  of  acceleration  will  be  long.  If  the  force  is 
InerMMd.  the  acceleration  will  be  more  rapid  and  the 
tiaa  decraased  accordingly.  The  work  of  acceleration 
for  uniform  acceleration  in  foot  pounds  is 

-"  2  ff*^ 
where  /  is  the  force,  (  is  time  in  seconds,  w  is  weight  in 
pounds  and  r  is  the  fina!  velocity.  To  this  must  be 
added  the  force  to  overcome  friction.  Where  rotating 
parts  are  considered,  the  velocity  is  to  be  taken  at  the 
radius  of  gyration. 

To  stop  the  moving  machine,  the  same  amount  of 
work  is  required  as  in  acceleration.  Friction  helps  stop 
the  machine,  so  with  the  braking  force  equal  to  the 
accelerating  force,  the  time  of  xtoppinK  will  be  less  than 
the  time  of  starting. 

Pown  Loss  IN  Mechanical  Drives 

In  mechanical  drives,  such  as  by  belts  or  clutches, 
there  is  no  convenient  way  to  measure  the  power 
requirements,  except  indirectly  by  maintenance  costs, 
and  by  time  lost  while  making  repairs.  This,  while  it 
does  not  give  any  engineering  data,  plainly  indicates 
that  there  is  a  power  kws  in  the  transmitting  devices. 
With  electric  drive,  direct  mechanical  connections  ran 
be  made,  and  meters  can  very  readily  be  put  in  the 
rimiit  to  indkata  or  record  ♦>»<•  pnwer  requirements  of 
thenadrfna. 

Daring  acceleration,  the  current  of  the  motor 
ch  utep  of  the  resistor  is  short  circuited. 

and  daeraaMS  as  the  motor  speed  ineraaaai.  Part  of  the 
anergy  drawn  from  the  Hue  is  dissipated  in  the  form  of 
heat  in  the  starting  resistor,  and  the  balance  is  perform- 

ing useful  work  of  acceleration.  The  usual  prmtice 
is  to  consider  the  useful  power  half  of  that  dn«wn  (mm 

the  line.  The  average  powi-r  must  be  found,  which  can 
quite  readily  be  done  if  a  graphic  meter  with  proper  pajHsr 
speed  for  test  purposes  is  available.  During  dynamic 
braking,  all  the  power  generated  by  the  motor  is  dis- 

sipated in  the  form  of  heat  in  the  braking  resistor. 
As  the  speed  decreases,  the  braking  torque  will  be 
decreased,  and  the  graphic  meter  can  again  be  usted  to 
obtain  the  average  value  of  the  brakinK  force.  The 
greatest  braking  force  is  available  when  the  speed  is 
high  and  when  the  stored  energy  is  the  highest.  As 
the  speed  decreases  the  stored  energy  decreases  as  the 
square  of  the  speed,  and  thus  the  braking  current  is  Mot 
decreasing  as  fast  as  the  stored  energy- 

Having  calculated  the  stored  energy  and  the  accel- 
erating and  braking  forces,  or  obtained  them  by  test. 

the  time  to  start  or  stop  the  machine  is 

Energy 

'  HP  X  550' 

where  t  is  time  in  seconds,  energy  is  exprea.sed  in  foot 
pounds  and  the  horsepower  is  the  average  during  start- 

ing and  stopping.  This  expression  neglects  friction. 
Al.so  a  uniform  rate  of  acceleration  or  deceleration  is 

assumed.  Where  a  stop  must  be  made  in  a  specified  dis- 
tance, we  can  assume  the  average  speed  during  braking 

will  be  4  of  the  normal  speed.  We  can  then  take  the 
time  to  stop  as  equal  to  the  time  required  to  run  twice 
the  distance  at  normal  speed.  Then  the  braking  force  is 
to  be  made  such  as  to  obtain  the  required  stop,  and  this 
is  found  from  transposition  of  the  factors  in  the  last 
formula,  which  now  becomes 

_     _  Energy 

'"^  ~t  X  550 

These  calculations  must  be  applied  with  judgment,  as 
they  do  not  take  into  consideration  the  strength  of  the 
machine  parts  or  the  commutating  limits  of  the  motor. 

Mecha.sical  Requirements  of  Motor 

The  mechanical  requirements  of  the  motor,  besides 
having  a  low  moment  of  inertia,  call  for  a  strong  frame, 
shaft  and  bearings,  in  order  to  stand  the  reversals  of 
the  armature  at  frequent  intervals.  A  substantial! 
foundation  or  base  is  necessary  in  order  to  prevent  th< 
gears  getting  out  of  line  when  the  motor  is  connected 
the  machine  by  gears.  The  motor  brushes,  commutatc 
and  armature  winding  must  be  sufficiently  liberal  iii 
design  to  stand  the  additional  heating  due  to  accelerate 
ing  and  braking  peaks  of  current  during  the  most  fra 
quent  cycle  of  operation. 

The  controller,  of  course,  is  necessarily  of  the  con^ 
tactor  type,  which  is  more  substantial  and  requires  1* 
maintenance  than  any  other  type  now  available.     Thei 
are  two  methods  of  stopping  the  motor  at  the  end  0^ 
each  stroke,  viz:  dynamic  braking,  and  plugging. 

Dynamic  braking  is  the  method  of  stopping  th^ 
motor  by  the  generation  of  power,  using  the  store 
energy  as  the  motive  power,  and  dissipating  the  electrfc 
power  in  the  dynamic  braking  resistor  as  heat.  Plug^ 
ging  draws  power  from  the  supply  line  to  stop  Ihl 
motor,  and  consequently  the  power  cost  per  unit  oi 
output  is  greater.  On  a  machine  operating  on  a  shor 
stroke,  such  as  a  gear  shaper  or  keyseater,  the  difTerencI 
in  pow';r  requirements  will  be  considerable.    There  will 
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also  be  increased  wear  in  the  commutator  and  brushes 
when  a  plugging  type  of  controller  is  used.  There  will 

'  also  be  a  more  abrupt  stop,  as  when  the  motor  slows 
down,  more  current  will  flow  through  the  armature,  due 
to  lower  counter  electromotive  force.  As  the  motor 
slows  down  the  stored  energy  is  rapidly  reduced  and  the 
torque  increases,  due  to  the  increased  current.  The 
result  may,  in  some  cases,  be  such  a  rapid  change  in 
speed  as  to  cause  high  maintenance  of  the  machine 
parts. 

The  rate  of  acceleration  on  practically  all  machines  of 
the  reversing  type  must  be  sufficiently  high  to  obtain 
full  speed  before  the  tool  enters  the  work,  and  still  have 
only  a  short  overtravel.  With  a  lower  rate  of  accelera- 

tion a  longer  travel  is  required  to  give  sufficient  time  to 
accelerate  the  motor  and  machine,  which  results  in  less 
production. 

The  contactors  on  the  control  panel  are  controlled  by 
a  master  switch  which  is  operated  mechanically  by  a 
shifting  mechanism  on  the  machine.  This  mechanism 
must  operate  positively,  so  as  to  be  sure  of  the  proper 
motion  being  transmitted  to  the  master  switch.  When 
used  on  a  m.achine  driven  by  an  adjustable  speed  motor, 
the  master  switch  must  be  operated  satisfactorily  at  the 
slowest  speed,  and  it  must  not  be  operated  violently  at 
the  highest  speed.  The  mechanism  should  also  be 
designed  so  that  after  imparting  the  necessary  motion 
to  the  master  switch,  no  further  motion  will  be  trans- 

mitted to  the  master  switch  by  the  overtravel  of  the 
machine.  Where  this  is  not  feasible,  sufficient  clearance 
must  be  provided  so  that  there  is  no  danger  of  jamming 
any  of  the  moving  parts.  It  is  preferable  that  the 
tripping  dogs  be  the  only  moving  part  after  the  master 
switch  has  operated.  This  condition  is  obtained  in  the 
reversing  planer,  which  is  very  necessary,  as  it  readily 
allows  the  platen  to  be  run  out  to  the  end  of  the  bed 
to  remove  and  set  up  work. 

Use  of  Limit  Switches 

It  is  desirable  to  furnish  limit  switches  on  some 
machines  in  addition  to  the  master  switch,  in  order  that 
a  failure  of  the  shifting  mechanism  will  not  permit 
jamming  a  machine  (such  as  running  a  plate  planer 
carriage  into  the  frame  at  the  end  of  the  ways)  or  to 
prevent  a  careless  operator  from  running  a  planer  platen 
off  the  bed  when  running  the  platen  to  the  end  of  the 
bed,  at  which  time  the  master  switch  may  not  be 
operable  by  the  shifting  mechanism  due  to  the  position 
of  the  dogs. 
When  it  is  necessary  to  use  an  alternating  current 

motor,  a  special  study  of  each  case  is  required  in  order 
to  select  the  correct  equipment.  The  characteristics  of 
alternating-current  motors  make  them  less  suitable  for 
reversing  applications  than  direct-current  motors.  The 
starting  torque  is  lower;  the  starting  current  is  much 
higher;  and  dynamic  braking  is  not  obtainable  without 
complicated  equipment,  including  a  source  of  direct- 
current  for  use  in  the  motor  windings  during  the  brak- 

ing period.  The  low  starting  torque  necessitates  a 
larger  motor  frame  in  order  to  obtain  a  reasonable  rate 
of  acceleration.  The  high  starting  current  limits  the 
frequency  of  operation  due  to  the  heating  of  the  wind- 

ings. As  dynamic  braking  is  not  usually  feasible,  a 
plugging  controller  is  necessary. 
A  careful  consideration  of  the  various  details  with 

respect  to  their  effect  on  the  operation  on  the  machine 
and  its  rate  of  production  will  result  in  a  more  efficient 
tool,  more  satisfactory  electrical  equipment  and  higher 
production.  This  is  especially  important  in  the  case  of 
the  older  tools  that  are  changed  over  to  electric  drive  by 
the  user. 

Using  Trade  Magazines  to  Capacity 
By  Frank  Szabo 

The  articles  dealing  with  the  use  of  trade  magazines, 
which  have  appeared  in  American  Machinist  recently, 
are  very  interesting  so  far  as  they  go.  But  why  stop 
at  the  end  of  a  list  of  executives  who  are  to  read  the 
technical  magazines?  Why  not  be  generous  enough  to 
give  subordinates  interested  in  technical  subjects  a 
chance  to  make  use  of  these  ideas?  The  magazines 
offer  many  good  and  worth-while  suggestions  which 
are  of  no  interest  to  executives,  but  would  be  very  help- 

ful to  tracers,  detailers,  machinists  and  electricians. 
Even  though  the  suggestions  are  of  no  immediate  use, 
they  may  be  jotted  down  in  a  note  book  for  future 
reference. 

I  remember  an  instance  where  technical  magazines 
after  making  the  rounds  of  executives,  were  torn  apart 
and  articles  indicated  for  reference  were  marked,  in- 

dexed and  cross-indexed,  while  the  balance  was  thrown 
away.  But  only  a  few  remembered,  when  in  need  of 
information,  that  such  a  thing  as  a  clipping  file  existed. 
Then  one  day,  when  a  change  in  the  office  arrangement 
made  it  necessary  to  acquire  additional  space,  the  clip- 

ping file  was  discarded,  together  with  a  large  number 
of  unfiled  magazines.  Thus  many  articles  valuable  to 
a  draftsman  or  machinist  went  to  the  paper  baler. 
Among  the  articles  that  were  not  filed,  because  they  did 

not  interest  executives,  were  series  entitled :  "Engineer's 
Study  Course,"  "Principles  of  Magnetism  and  Electric- 

ity," "Electrical  Study  Course,"  from  Power;  and  "Cam 
Design"  in  the  American  Machinist,  and  many  others. 
How  much  these  articles  would  have  helped  the  ordinary 
employee  seeking  enlightenment  on  such  subjects,  I  leave 
the  reader  to  imagine. 

Many  of  the  articles  that  interest  executives  today  are 
stale  and  of  no  use  whatever  in  a  very  few  years  from 
now,  for  systems  and  methods  seem  to  change  as  fast 
as  fashions.  But  the  simple  drafting  room  or  machine- 
shop  kink  printed  in  these  magazines  may  be  as  helpful 
in  ten  or  twenty  years  as  it  is  today.  Therefore,  I 
suggest  again,  give  subordinates  a  chance  to  receive 
some  of  the  benefits  derived  from  technical  magazines. 
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of  Reamers — T>pe8  of  Plain  and  Solid  Reamers — Core  Drills  and  Rose  Reamers — 

Expansion  and  Inserted-Blade  Adjustable  Reamers 

REL^MERS  of  various  kinds  are  used  for  sizing 

boles,  generally  after  a  Iwring  or  drilling  opera- 
.  tion.  The  fona  of  reamer  used  depends  on  the 

kind  of  work  and  to  some  extent  on  the  material  being 
eat.  The  cutting  action  of  a  plain  reamer  occurs  at 

the  end  only,  although  there  is  doubtless  a  slight  scrap- 
ing action  along  the  flutes.  On  certain  kinds  of  work 

prox'ision  must  t>e  made  to  counteract  this  latter  effect, 
aa  in  the  case  of  work  which  is  very  thin,  where  the 
weight  of  the  reamer  in  the  hole  might  cause  it  to  cut 
•ad  enlarge  the  diameter  slightly. 

A  reamer  must  be  considered  not  as  a  generating  but 
aa  a  sizing  tool,  and  the  accuracy  obtained  by  its  use 
is  dependent  upon  a  number  of  factors.  The  design  of 
the  reamer  is  influenced  by  the  size  of  the  hole,  the 
■MUerial  to  be  cut  and  the  general  conditions  connected 
with  the  holding  and  driving  of  the  reamer  itself. 

The  following  points  are  of  importance  in  connection 
with  reamer  design: 

(1)  The  diameter  of  the  hole  to  be  reamed  has  an 
•flieet  on  the  design.  For  a  small  hole  it  may  be  neces- 
••ry  to  make  a  solid  reamer,  while  for  a  larger  hole 
blades  inserted  in  a  body  can  be  used  and  suitable 
adjustments  provided.  The  aize  of  the  hole  controls  the 
numt>er  of  flutes  in  the  reamer,  or  the  number  of  in- 

serted blades  which  are  used.  The  length  of  the  hole 
which  is  to  be  reamed  is  likely  also  to  affect  the  design 
of  the  reamer  to  some  extent  A  reamer  used  for  a  long 
bole  may  require  a  pilot,  while  a  short  hole  can  be 
reamed  bgr  means  of  a  plain  reamer  without  a  pilot. 

(2)  The  material  to  be  cut  affects  the  design,  both 
as  to  the  number  of  flutes  in  the  reamer,  the  angle  of 
tbe  cutting  edge,  its  relief,  back  taper  and  the  method 
of  eapport.  A  reamer  may  be  straight  or  tapered;  it 
any  have  straight  or  spiral  ilntes;  the  teeth  may  be 
equally  or  unequally  spaced,  according  to  the  material 
being  cot  Thie  teeth  on  reamers  UH«d  for  steel  and 
cast  iron  are  generally  on  center,  while  for  brass  they 
•re  sometimes  cut  slightly  ahead  of  center.  Occasion- 

ally square  reamers  or  scrapers  are  used  for  fine  finish- 
lag;  particularly  when  the  material  is  brass.  In  ream- 
iag  babbitt  metal,  the  end  of  the  reamer  is  often  ground 
taperisf  for  about  \  in.,  the  taper  ntarting  at  the  diam- 

eter of  the  bole  generated  by  the  boring  tool,    ̂ ■^i  using 
r*r  tiM  •■tlM*^  fMtkMailae  k««k.    AU  ns>>u  rmnr«d. 

I  I' 

this  method  a  smooth  hole  free  from  lines  and  rings  can 
be  made.  In  order  to  avoid  chatter,  left-hand  heli(al 
fluting  is  recormmended. 

(3)  The  reaming  allowance,  or  the  size  of  the  hi>le 
into  which  the  reamer  enters,  is  quite  important.     In 
certain  kinds  of  materials  such  as  brass  and  mallwi' 
iron,  a  reamer  should  have  more  stock  to  remove  tb 
in  steel  and  cast  iron.    Unless  a  auflkient  amount  is  I' 
for  the  reamer  to  remove  the  cutting  action  is  not  go 
and  after  the  hole  has  been  flnished  it  will  shrink  and^ 
undersized.     When  using  only  one  sizing  reamer 

steel  or  cast  iron,  the  amount  of  metal  removed  varl«3 
from  0.006  to  0.015  in.,  depending  somewhat  on  1 
diameter. 

It  must  be  remembered  that  the  size  of  the  hole  in 

production  work  depends  for  its  accuracy  to  a  great 
extent  on  the  finishing  reamer  having  the  same  amount 
of  stock  to  remove  in  each  case.  Hence,  boring  tools  or 
other  cutting  tools  used  prior  to  the  reamer  must  be  so 
made  that  they  will  leave  the  hole  the  same  diameter. 

A  roughing  reamer  should  always  be  preceded  by  a 
single-point  boring  tool  or  its  equivalent,  in  order  to 
generate  a  true  hole.  On  very  accurate  work,  both 
roughing  and  finishing  reamers  can  be  u.sed.  When  tli 
pass  entirely  through  the  work,  it  is  possible  to  pi 
l)oth  reamers  on  one  bar,  although  the  first  rcann-r 
should  be  entirely  through  cutting  liefore  the  second  mif 
enters  the  hole. 

(4)  For    convenience    in    calipering,    reamers    : 
usually  made  with  an  equal  number  of  teeth.     Th 
teeth  are  spaced  an  unequal  numl>er  of  degrees  apart  in 

order  to  prevent  "chatter."    This  is  a  very  imporfiint 
matter,  as  only  once  in  each  revolution  are  all  the  teeth 
in  duplicate  positions.     ReamcrH  are  often  made  with 
left-hand    helical    flutes,    which    construction    prevenis 
chatter  to  a  certain  extent,  and  at  the  same  time  v 

vents  drawing  in.    This  type,  however,  is  much  ni' 
difficult  to  grind. 

(6)  Adjustable  reamers  possess  many  desirable  fea- 
tures, but  there  are  few,  if  any,  that  can  be  adjusted  U 

cut  a  given  diameter  of  hole  without  grinding  the  cut- 
ting edges  each  time  the  adjustment  ia  made.  Thi^ 

fact  should  not,  however,  be  considered  as  an  argument 
against  reamers  of  this  type,  as  their  economy  Ih  well 
known,  and  it  is  certainly  easier  to  reset  and  rci^rind 
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a  reamer  than  it  is  to  make  a  new  one.    There  are  sev- 
eral types  of  adjustable  and  expansion  reamers  on  the 

market,  and  they  can  often   be  adapted  for  use  with 
tspecial.bars  in  turret-lathe  operations. 

'  Reamer  Details 

Some  of  the  points  of  importance  in  connection  with 
reamer  design  are  brought  out  in  the  various  diagrams 
shown  in  Fig.  329.  The  example  at  A  is  a  sectional 
view  through  a  reamer  B  and  clearly  shows  the  cutting 
action  of  the  tool.  In  this  example,  the  reamer  is  a 
6-flute  type  having  flat-relieved  teeth,  as  shown  in  the 
detail  at  C.  The  teeth  may  be  relieved  eccentrically, 
as  shown  at  D,  and  it  is  claimed  that  this  method  of 
relief  gives  a  somewhat  stronger  tooth.  An  additional 
advantage  is  that  it  reams  a  smoother  hole,  because 
there  is  no  chatter.  Reamers  of  this  type  are  sharp- 

ened by  grinding  on  the  face  of  the  flute;  and,  as  the 

FIG.  329.     DETAILS  OF  PLAIN  REAMERS 

relief  is  eccentric,  a  working  size  is  retained  for  a 
longer  period  than  on  the  flat-relieved  type. 

In  the  diagram  at  E  the  flute  is  shown  in  undercut 
form,  as  indicated  by  the  angle  at  F.  This  practice  is 
not  generally  followed,  the  flutes  ordinarily  being  cut 
either  on  center  or  slightly  ahead  of  center,  depending 
upon  the  material  which  is  to  be  cut.  The  number  of 
teeth  for  a  given  size  of  hole  must  be  proportioned 
according  to  the  diameter  of  the  hole.  In  the  example 
at  B  there  are  six  flutes,  while  in  the  sectional  view 
at  G  twelve  flutes  are  shown.  In  considering  the  num- 

ber necessary,  the  purpose  of  the  flute  must  be  thought 
of.  First,  the  flutes  are  made  in  order  to  provide  a 
series  of  cutting  edges;  second,  they  allow  space  for 
chips,  so  that  the  latter  will  not  roughen  the  work; 
third,  they  allow  lubricant  to  i>ass  between  the  teeth 
and  assist  in  the  cutting  action.  The  number  of  teeth, 
therefore,  should  be  proportioned  so  that  sufficient  chip 
clearance  is  provided,  so  that  the  reamer  has  sufficient 
bearing  on  the  inside  of  the  hole  to  produce  a  smooth 
piece  of  work,  and  so  that  there  is  sufficient  depth  to 
the  flutes  to  enable  lubricant  to  readily  ehter  when 
necessary. 

Manufacturers  of  reamers  have  established  a  more  or 
less  uniform  practice  in  regard  to  the  number  of  flutes 
in  reamers  to  be  used  for  various  diameters.  The  de- 

signer can  easily  ascertain  the  number  of  flutes  com- 
monly used  by  reference  to  a  small-tool  catalog,  and  it 

is  advisable  to  adhere  closely  to  standard  practice   in 

this  regard.  In  the  example  shown  at  H,  the  teeth  of 
the  reamer  are  spaced  unequally  in  order  to  prevent 
chatter. 

There  are  two  methods  in  common  use  for  spacing 
reamer  teeth.  One  of  them  is  to  space  all  teeth  a  dif- 

ferent number  of  degrees  apart,  from  one  to  two  degrees 
being  considered  a  sufficient  variation.  There  is  an 
objection  to  this  method  on  account  of  the  difficulty  of 
measuring  the  reamer,  but  this  can  be  obviated  by 
soldering  a  piece  of  brass  in  one  of  the  flutes  against 
the  cutting  edge.  This  piece  will  be  ground  with  the 
reamer  blades  and  measurements  taken  at  this  point. 
The  other  method  is  to  make  the  teeth  on  one-half  of 
the  reamer  unequally  spaced,  and  follow  out  the  same 
procedure  on  the  other  half  in  such  a  way  that  the  teeth 
will  be  opposite  each  other. 

The  teeth  of  a  reamer  are  usually  beveled  to  about 
45  deg.  on  the  front  end,  as  indicated  in  the  diagram 
at  K.  For  steel  and  cast  iron  the  cylindrical  portion 
of  the  reamer  may  be  ground  straight,  as  indicated  by 
the  line  at  L.  For  brass  work  or  other  soft  materials, 
a  slight  back  taper  is  often  used,  as  shown  at  M.  This 
construction  prevents  roughing  up  the  hole,  and  gives 
a  smoother  result. 

Different  kinds  of  work  require  different  types  oi 
reamers.  Several  forms  are  shown  in  Fig.  330.  The 
example  at  A  illustrates  a  plain  type  of  hand  reamer 
which  is  not  generally  used  in  a  machine.  It  is  prac- 

tically square  on  the  end,  and  is  usually  tapered  for  a 
part  of  its  length  so  that  it  will  enter  the  hole  and 
center  itself  when  in  use.  This  tapered  portion  may 
extend  from  i  to  1  in.  from  the  end,  according  to  the 
size  of  the  reamer.  Teeth  in  hand  reamers  are  gen- 

erally somewhat  closer  together  than  those  used  for 
machine  reaming,  as  the  amount  of  stock  removed  is 
small  and  chip  clearance  is  not  as  important. 

The  tool  shown  at  B  is  sometimes  called  a  four-lip 

reamer,  but  as  generally  used,  the  term  "core  drill"  is 
more  nearly  correct.  This  reamer  is  of  the  shell  type 
and  has  a  taper  hole  at  C,  so  that  it  can  be  slipped  on 
to  a  bar  and  driven  by  a  key  or  tongue  in  the  slot  at  D. 
The  flutes  are  cut  on  a  right-hand  helix  and  a  consid- 

E  V  G 

FIG.  330.     TYPES  OF  SOLID  REAMERS 

erable  amount  of  chip  clearance  is  provided.  In  remov- 
ing the  stock  from  a  cored  hole,  this  tool  is  u.seful,  but 

it  is  not  intended  to  ream  a  hole  accurately,  although 
with  careful  usage  vory  good  results  can  be  obtained 
by  it.  When  property  used,  it  is  preceded  by  a  boring 
tool  so  as  to  generate  the  hole  for  a  short  distance. 

The  example  shown  at  £■  is  a  plain  shell  reamer  de- 
signed to  be  slipped  on  a  bar  and  driven  by  a  pin  or 
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iHgf.  This  fonn  of  rMiaer  is  commonir  used  for  many 
kiadt  of  aisiac  operations  on  turrvt  lathes  and  other 
■ackilMa.  The  flutes  nay  be  either  straight  or  helical. 

bat  If  tiM  latter,  they  are  usually  milled  on  a  left-hand 
helix  of  long  lead.  Helical  reamers  are  less  likely  to 
chattM'  than  those  which  are  straight,  but  they   are 

mn^ 

no.  m.  rrema  or  bxpansion  rbauers 

much  more  difBcolt  to  grind  and.  therefore,  are  not 
ased  as  frequently  as  those  having  straight  flutes. 

The  cutting  action  of  a  reamer  of  the  sort  shown  is 
•a  the  ead  oaly,  as  previously  mentioned.  If  ground 

f,  there  should  be  no  great  danger  of  cutting 
I  which  are  oversiie ;  but  as  there  are  several  condi- 

tions to  contend  with,  certain  classes  of  work  may  re- 
quire another  type  of  reamer  in  order  to  preserve  the 

aisas  accurately.  The  diagram  at  F  shows  the  position 
of  the  teeth  in  relation  to  the  inside  of  the  hole;  and 
it  is  apparent  that  there  is  a  possibility  of  a  scraping 
action  being  produced  here,  which  will  naturally  enlarge 
the  bole  slightly. 

The  •"rose"  type  of  reamer  can  be  used  on  thin  work 
when  the  hole  must  be  held  closely  to  size.  An  example 
of  this  variety  is  shown  st  G.  The  distinguishing  dif- 

ference betweea  a  rose  reamer  and  a  plain  shell  reamer 
is  in  the  cutting  of  the  flutes.  In  the  rose  reamer  there 
are.  strictly  speaking,  no  flutes,  but  rather  grooves 
through  which  lubricant  and  chips  can  be  carried.  The 
purpose  of  a  rose  reamer  is  to  provide  a  tool  which  will 
positively  cut  only  on  the  end,  and  which  will  obtain  a 
cylindrical  bearing  inside  the  hole,  without  the  possi- 

bility of  any  scraping  or  cutting  action  on  the  edges 
of  the  flutes. 

aOMrs  are  made  in  several  ways,  but  their 
BtJal  principles  are  the  same.  In  the  example  at  G 

the  catting  lips  at  H  are  made  at  an  angle  of  45  deg. 
with  the  end  of  the  reamer,  and  they  extend  back  only 
a  short  distance.  Shallow  grooves  are  cut  as  indicated 
at  K,  these  grooves  being  somewhat  narrow  so  as  to 
allow  a  land  L.  which  acts  as  a  bearing  on  the  work 
between  the  grooves.  In  some  cases,  teeth  are  cut  on 
the  end  of  a  rose  reamer  and  grooves  are  provided  at 
•vaiy  alternate  tooth  only,  instead  of  making  them  at 
every  tooth. 

The  enlarged  view  at  it  illustrates  the  appearance  of 
and  of  the  reaiaer  when  cut  in  this  fashion.  The 

at  S  and  O  extend  along  the  length  of  the 
r,  but  the  portion  P  is  solid  and  is  cut  away  only 

at  the  end,  as  previously  mentioned.  The  cylindrical 
sarfac*  of  the  body  part  is  not  relieved  at  all,  but  it  is 
•lightly  back  tapered.  This  taper  should  not  exceed 
0.001  in.  per  inch  of  length.  Due  to  its  cutting  action, 
the  rose  reamer  is  likely  to  produce  a  hole  slightly  larger 

than  the  actual  diameter  of  the  reamer,  and  for  this 
reason  it  is  u.sually  ground  slightly  smaller  than  the 
hole  for  which  it  is  intended. 

Expansion  reamers  are  useful  for  cases  when  n  hole 
very  slightly  larger  than  standard  is  to  be  reamed.  In 
assembly  work,  when  parts  flt  a  trifle  too  closely  this 
type  of  reamer  is  often  used  to  remove  a  very  small 
amount  of  metal,  thus  providing  sufficient  clearance  in 

the  hole.  Ordinarilj'  thoy  are  not  considered  as  pro- 
duction tools,  Itecause  the  adjustment  permissible  is 

very  small,  and  they  are  otherwise  unsuitable.  Fijr. 
SSI  illustrates  several  types  of  expansion  reamers. 
They  are  usually  hand  operated,  but  it  is  possible  to 
utilise  them  in  connection  with  n  holder,  if  this  is  found 
desirable. 

In  the  example  A  several  slots  B  are  cut  by  means 
of  a  saw  between  the  flutes  of  the  reamer,  in  order  to 
provide  for  a  small  amount  of  expansion.  A  taper  plug 
which  acts  upon  an  angular  surface  at  the  center  of  the 
blade  is  controlled  by  movement  of  the  screw  C.  I 
means  of  this  screw  the  plug  can  be  adjusted  so  t)i 
it  will  expand  the  diameter  over  the  blades  a  few  thou- 

sandths of  an  inch.  Reamers  of  this  kind  may  be  made 
long  and  piloted  at  each  end,  as  shown  at  D.     When 

via.  SS2.     TTPICAl.  AlWUSTAULB  RBAMGRb 

used  in  this  way,  the  portion  E  is  made  to  the  diameter 
of  the  hole  as  it  is  before  reaming,  while  that  at  F 

is  proportioned  to  the  size  of  the  expanded  part  in  the 
middle.  For  use  in  aligning  two  holes  which  arc  sep- 

arated, reamers  of  this  kind  can  be  used.  The  ni<tliod 
of  expanding  the  portion  G  is  similar  to  that  previously described. 

Various  adaptations  of  these  forms  of  expansion 
reamers  can  be  made,  the  conditions  under  which  they 
are  used  governing  the  design  to  some  extent.  It  must 
slwsys  be  remembered  that  the  latitude  of  these  tools 
is  very  small  and  that  they  should  not  be  used  In  place 
of  adjustable  reamers  except  in  cases  of  emergency. 

Another  type  of  expansion  reamer  having  consider- 
ably more  latitude  than  those  previously  described  is 

shown  at  //.  In  this  example  the  reamer  "body  K  is 
adapted  for  attachment  to  a  shank  L,  so  that  it  can  be 
used  for  production  work.    The  body  is  of  shell  form, 
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as  shown  in  the  sectional  view.    It  is  fitted  to  the  pilot 
M  and  driven  by  means  of  a  tongue  and  slot,  as  shown 
at  N.    The  front  end  of  the  reamer  is  bored  out  to  a 
taper  at  0.    In  this  taper  the  conical  plug  P  is  carefully 
fitted.    A  stud  Q  extends  through  the  hollow  center  of 

,  the  reamer  and  is  screwed  into  the  holder. 
I     The  body  of  the  reamer  is  relieved  at  R  and  split 
i  between  each  of  the  flutes,  as  shown  in  the  end  view  at 
S.     This  is  done  to  permit  easy  expansion.     The  end 
of  the  reamer  is  tapered  at  T,  and  a  collar  U  fits  over 

I  this  taper.    In  adjusting  the  reamer  for  a  given  diam- 
'  eter,  the  collar  and  the  two  nuts  at  V  are  removed. 
!  The  taper  plug  P  is  then  screwed  up  by  means  of  a  span- 

ner wrench  until  the  proper  diameter  has  been  reached, 
after  which  the  collar  U  is  replaced  and  the  nuts  V  set 
up  and  locked.    This  type  of  expansion  reamer  is  capable 
of  considerably    greater   adjustment   than   the    others 
described,  and  may  be  used  occasionaly  for  manufactur- 

ing or  production  work. 

Adjustable  Reamers 

A  solid  reamer  after  it  has  been  worn  must  be  re- 
ground  and  used  for  a  smaller  diameter.  Reamers  with 

insex'ted  blades,  however,  can  be  adjusted  and  reground 
to  the  same  diameter  for  which  they  were  originally 
made.  Hence,  this  type  of  reamer  is  to  be  preferred 
on  account  of  its  upkeep,  although  the  first  cost  may  be 
slightly  greater  than  the  solid  type  of  reamer. 

Adjustments  of  inserted  blades  may  be  made  in  sev- 
eral ways.  A  very  economical  type  is  shown  in  Fig. 

332  at  A.  The  body  of  this  tool  B  may  be  made  up  in 
any  form,  either  as  a  part  of  a  bar  or  as  a  shell  like 
that  indicated.  In  the  latter  case,  it  can  be  applied  to 
a  suitable  bar  and  driven  by  means  of  the  slot  at  C. 
The  cutter  blades  shown  at  D  are  inserted  in  slots  cut 
in  the  body  of  the  tool  at  E.  They  are  held  in  place  by 
means  of  the  screws  F.  A  pin  is  provided  at  G  to  take 
the  thrust,  so  that  it  will  not  be  carried  by  the  screws. 
When  a  tool  of  this  sort  is  made,  the  blades  are  placed 
in  position  and  firmly  secured,  after  which  the  reamer 
is  ground  in  the  regular  way.  After  they  become  worn, 
the  blades  are  removed  and  paper  or  metal  "shims"  are 
inserted  under  the  blades,  which  are  replaced  and  re- 
ground  to  the  right  diameter. 

Blades  may  be  cut  straight  or  helical,  according  to  the 
requirements.  An  assembled  view  of  a  reamer  of  this 

tj-pe  having  helical  flutes  is  shown  at  H.     The  advan- 

K         ..Blade 

L'         -N 

FIG.   333.     (JTHER  ADJUSTABLE  REAMERS 

tages  of  this  construction  are  the  facts  that  the  blades 
and  bodies  can  be  standardized  and  made  up  in  quantity, 
the  up-keep  of  the  tool  is  excellent,  and  the  coBt  is  not 

excessive.  Shims  of  various  thicknesses,  either  of  paper 
or  metal,  can  be  made  up  so  that  they  can  be  slipped 
in  when  needed. 

Another  type  of  adjustable  reamer  is  shown  at  K.  In 
this  example,  the  body  of  the  tool  L  is  of  standardized 
shell  form  having  an  internal  taper  which  fits  a  standard 
shell  reamer  arbor.  Slots  are  cut  in  the  outside  of  the 
body  to  receive  the  blades  M.  The  slots  are  back  tapered 
and  the  blades  fit  them  accurately.  On  one  side  of  each 
blade  is  a  groove  N,  and  in  this  groove  a  round  hardened 
pin  0  is  placed.  This  pin  is  forced  over  into  the  groove 
by  means  of  the  screw  at  P.  The  action  not  only  tends 
to  hold  the  blade  down  firmly,  but  also  throws  it  over 
against  the  solid  portion  of  the  body,  thus  making  a 
very  rigid  construction. 

Adjustment  is  provided  by  means  of  the  two  collars 
at  Q  and  R.  The  collar  R  is  undercut  at  S,  so  that  it 
fits  over  the  beveled  end  of  the  blade  and  assists  in  hold- 

ing down  this  end.  The  collars  are  set  up  in  making 
an  adjustment,  thus  carrying  the  blades  of  the  reamer 
forward  and  at  the  same  time  outward.  After  this  is 
done,  the  blades  can  be  reground  if  desired.  A  decided 
advantage  in  this  type  of  reamer  is  the  fact  that  the 
blades  move  forward  and  are  ahead  of  the  body  of  the 
tool.  There  are  no  other  projecting  parts  to  catch  chips 
or  cause  trouble.  The  blades  always  cut  clean  to  the 
bottom  of  the  hole. 

In  Fig.  333  are  shown  two  other  reamers  of  the 
adjustable  type;  In  the  example  A,  the  body  B  is  of 
shell  form  standardized  to  fit  shell  reamer  arbors.  Slots 
are  cut  in  the  body  to  receive  the  blades  C.  The  method 
of  holding  the  blades  is  by  means  of  shoes  shown  at  D, 
these  being  set  in  an  annular  groove  around  the  body 
of  the  reamer.  Their  action  when  set  up  tends  to  pull 
the  blades  firmly  down  into  their  seats,  and  at  the  same 
time  carry  them  over  against  the  solid  portion  of  the 
body.  The  construction  is  clearly  shown  in  the  large 
sectional  view.  Adjustment  is  obtained  by  means  of 
the  two  locknuts  at  E  and  F,  the  latter  being  cut  out 
in  angular  form  so  that  it  fits  over  the  beveled  end  of 
the  blade.  The  slots  which  receive  the  blades  in  this 
reamer  are  tapered  toward  the  front  end,  so  that  smaller 
diameters  are  obtained  by  moving  the  blades  forward 
and  larger  diameters  by  moving  them  backward.  After 
setting,  blades  can  be  ground  to  diameter  if  desired. 

Another  type  of  adjustable  blade  reamer  is  shown  at 

G.  In  this  variety',  the  body  H  contains  a  number  of 
slots  which  hold  the  blades  indicated  at  K.  These  blades 
bear  solidly  on  the  hardened  and  ground  cam  faces  at 
L  and  M.  In  adjusting  the  blades,  the  cam  bolt  N  is 
revolved  by  means  of  the  slot  in  the  end,  shown  at  O. 
This  Causes  all  the  cams  to  act  equally  on  both  ends 
of  all  cutter  blades.  When  the  desired  diameter  is 
reached,  the  locknut  P  is  tightened  with  a  special  socket 
wrench.  The  angular  lug  on  each  blade  is  acted  upon  by 
the  under-cut  portion  of  the  cam  bolt,  as  shown  at  Q. 
After  tightening  the  locknut  P  the  reamer  is  ready  for 
use,  or  it  can  be  reground  if  desired. 

Adjustable  reamers  can  be  set  without  regrinding 
in  some  cases,  but  it  is  usually  found  advisable  when 
great  accuracy  is  required  to  set  slightly  larger  than 
the  required  diameter  and  regrind  to  exact  micrometer 
sizes.  The  various  types  of  adjustable  reamers  shown 
here  are  thoroughly  practical  and  extremely  useful  for 
production  work.  They  are  economical  in  use,  and  new 
blades  can  be  purchased  from  time  to  time  after  the 
old  ones  have  become  worn  to  the  maximum  permissible 
amount. 
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Drilling  Six  Sides  of  Meter  Frames 
Twelve  Duplicate  Jigs  Used  in  Batteries  of  Six— Machine  Table  Indexed- 

Jigs  Turned  Over  and  Accurately  Located  by  Guides  and  Stops 
By  W.  F.  SANDMANN 

I 

ODl>^HAPED  castings  in  whkh  it  i  i  necessary  to 
drill  •  nuRibu-  of  hotea  from  •  half  dozen  or  more 
aides     many     times     become     the     production 

enyineer'a  priae  "white  elephanta." 
The  eaatara  piaat  of  a  laife  eieetricai  goods  manufac- 

tariat  wmtam  had  just  such  a  casting  in  the  form  of 

no.  1. •PiSCIAL  8irr-UP  ON  mvlti-spinolis  driluno 
MACHI.NK 

a  meter  movement  frame  which  was  produced  in  large 
quantities.  The  frames  have  a  total  of  fifteen  holes  of 
varkMU  sites  that  are  so  scattered  around  as  to  make  it 

to  drill  different  ones  from  all  six  sides  of  the 
On  account  of  the  relationship  of  the  various 

to  each  other,  it  is  imperative  that  they  all  be 
drilled  before  the  piece  is  removed  from  the  jig. 

When  the  problem  was  first  taken  under  consideration 
it  appeared  that  several  drilling  machines  would  have 
to  be  used  in  order  to  attain  a  satisfactory  production, 
and  the  jig  would  either  have  to  be  passed  along  from 
one  machine  to  the  other  or  else  each  operator  would 
have  to  malw  a  number  of  drill  changes  to  complete  the 
piece.  Floor  space  was  at  a  premium  at  the  time  and 
tlie  number  of  machines  required  would  occupy  a  lot  of 
valuable  room.  To  pass  the  jig  from  machine  to 
madiine  would  entail  considerable  handling  and  for  the 
operator  to  have  to  change  drills  after  every  two  or 
three  holes  would  mean  that  it  would  be  impossible  to 
Mft  the  machine  to  a  stop  for  any  drill,  and  yet  it  was 
iMifMisij  to  do  this  in  order  to  drill  many  of  the  holes 
to  an  accurate  depth. 

The  engineers  of  a  prominent  machine  tool  manu- 
facturer came  to  the  rescue,  and  the  unique  set-up  shown 

in  Fig.  1  was  insUUed  to  circumvent  the  difficulty.  A 

multiple  spindle  drilling  machine  was  used  in  connec- 
tion with  a  rotating  table  and  twelve  duplicate  box 

Jisa.  Six  of  these  Jigs  can  be  seen  under  the  drilling 
bead  of  the  machine  while  the  other  six  are  at  the  front. 
or  leedlBf  position,  of  the  table. 

The  sfac  jigs  that  are  under  the  head  of  the  machine 
•nd  in  the  drilling  poeition  each  have  a  different  one  of 
thdr  six  sides  turned  upward.     At  every  downward 

stroke  of  the  drilling  head  a  total  of  fifteen  holes  an> 
drilled;  which  is  the  equivulcnt  of  one  completed  frame. 
When  the  drilling  is  completed  the  table  is  indexed  180 
deg.  which  places  the  six  jiRs  that  have  been  in  front 
at  the  back  of  the  table  and  in  the  drilling  iM.sition. 

In  Fig.  2  is  shown  a  close-up  view  of  the  table  with 
all  the  jigs  on  it.  While  the  drilling  operation  is  Ixmiik 
performed  on  the  rear  six  jigs  the  operator  removes 
the  jig  from  position  six  on  the  front  of  the  table  and 
unloads  a  completely  drilled  frame  from  it.  The  jiR 
in  position  five  is  then  turned  a  quarter  turn  to  the  right 
which  drops  it  into  position  six;  the  jig  in  position  four 
is  turned  a  quarter  turn  into  position  five;  the  jig  from 
position  three  is  brought  forward,  turned  and  set  in 
position  four;  jig  two  goes  to  position  three,  the  jig  in 
one  goes  to  position  two,  and  as  a  consequence  position 
one  is  vacant.  The  operator  loads  an  undrilled  frame  in 
the  jig  that  he  has  just  removed  from  position  six  and 
places  this  jig  back  on  the  table  in  position  one.  By  this 
time  the  drilling  on  the  rear  side  of  the  table  is  com- 

pleted and  the  table  is  indexed  180  deg.  again. 
It  can  be  readily  understood,  therefore,  as  each  jig 

pas.ses  through  all  six  positions  before  being  unloaded, 
and  as  a  different  side  of  the  jig  is  turned  up  in  each 
position,  that  when  the  jig  is  removed  from  the  table  at 
position  six  the  frame  in  it  will  be  completely  drilled  on 
all  of  the  six  sides.  As  the  table  is  indexed  and  a  jig 
unloaded  at  each  downward  stroke  of  the  drilling  head 
it  is  evident  that  each  stroke  is  equivalent  to  the  drill- 

ing of  one  frame  on  all  six  sides. 
In  Fig.  2  the  turning  blocks  A  can  be  plainly  seen. 

They  are  rounded  to  facilitate  the  easy  turning  of  the' 
jig  from  one  position  to  another.  The  guides  B  locate 
the  jigs  and  they  are  al.so  pushed  up  against  the  back  of 
the  turning  block  which  acts  as  a  locating  stop. 

In  Fig.  3  is  shown  the  guides  and  stops  from  the  side 

Pes.  3 

PD3.4 

Pos.  e 
Pos.  5 

no.    Z.      now    THK    JIOS    WEIRB    ARRANaKIi 

The  frame  before  drilling  is  shown  at  A,  and  after 
drilling  at  B.  The  details  of  the  compact  box  jigs  can 
also  be  seen  in  this  view.  Hardened  and  ground  feet 
C  are  located  at  each  corner  of  the  jigs  and  are  ground 
so  that  there  is  about  ten  thousandths  of  an  inch  clear- 

ance where  they  fit  in  the  guides  at  D.  This  clearance 
allows  the  jigs  to  have  a  chance  to  shift  slightly  when 
the  drills  enter  the  bushings  so  that  if  the  distance  from 
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the  bushing  centers  to  the  feet  are  not  the  same  in  all 
cases  there  will  be  no  chance  of  a  drill  being  pulled  to 
one  side  and  broken. 

It  will  be  noted  that  the  guides  are  spaced  differently. 
This  is  done  because  the  jig  is  turned  end  over  end  down 
one  set  of  guides  and  side  over  side  on  the  other  set,  and 
the  length  of  the  jig  is  greater  than  the  width. 

The  frames  are  located  in  the  jigs  from  the  milled 
faces  E  and  the  lids  are  closed  and  locked  by  a  quarter 
turn  of  the  catches  F  engaging  in  the  slotted  locking 
posts  G.  The  two  thumbscrews  H  are  then  tightened 
down  holding  the  pieces  firmly  in  place  against  the  drill 
thrusts  from  all  the  six  sides. 

The  machine  used  is  a  "Natco"  universally-adjustable 

FIG.    3.      THE   JIG   GUIDES    AND    STOPS 

multiple-spindle  drilling  and  tapping  machine.  The 
spindles  of  the  machine  have  approximately  2  in.  of 
vertical  adjustment  which  takes  care  of  the  different 
drill  lengths  and  hole  depths,  and  each  spindle  is  pro- 

vided with  an  independent  speed  change  so  that  the 
various  drills  run  at  proper  speeds. 

The  drilling  time  is  approximately  45  see.  which 
allows  the  operator  time  to  perform  the  necessary 
unloading,  loading,  and  turning  operations.  The  index- 

ing of  the  table  requires  about  five  seconds  additional. 
A  production  of  approximately  seventy  completely 
drilled  meter  frames  per  hour  can  be  obtained  with  the 
equipment  and  set-up  described. 

Why  Use  High-Speed  Steel  in 
Hand  Operated  Tools? 

By  Harry  Senior 

From  time  to  time  I  notice  in  your  columns  descrip- 
tions of  reamers,  taps  and  special  tools,  devised  to  meet 

emergency  conditions  and  intended  to  be  operated  by 
hand,  the  blades  or  cutting  points  of  which  are  to  be 
made  of  high-speed  steel. 

For  the  edification  of  an  old  gray-haired  veteran  who 

"learned  his  trade"  in  the  days  following  the  close  of 
the  Civil  War  and  who  has  spent  the  useful  years  of 
his  life  in  chasing  after  the  procession,  will  you  explain 
to  me  why  high-speed  steel  is  always  specified?  Is  the 
younger  generation  so  swift  in  its  movements  that  the 
temper  of  ordinary  carbon  steel  will  be  dravm  in  hand 

■  operated  tools;  or  is  it  laboring  under  the  delusion  that 
high-speed  steel  will  longer  retain  its  keenness  of  edge 
and  consequent  sizing  and  finishing  capacity  at  slow 
speeds  and  under  more  severe  usage  than  the  old  fash- 

ioned kind? 

What  Are  the  Worker's  Prospects  in  the Machinery  Building  Industry? 
By  Carl  Wischmeyer 

Referring  to  an  article  under  the  above  title  on  page 
667,  Vol.  55,  of  American  Machinist,  I  cannot  agree 
with  the  author,  Mr.  Forbes,  in  some  of  his  ideas. 
He  shows,  by  means  of  curves,  the  wages  which  he 
thinks  may  be  expected  by  various  types  of  men  in  the 
machinery  manufacturing  industry  and  he  puts  the 
technically  trained  man  consistently  lower  than  the  non- technical man. 

There  is  no  doubt  that  the  man  who  goes  to  college 
spends  money  for  four  years,  while  the  other  man  earns 
money  during  this  same  time.  Also  it  will  be  conceded 
that  the  college  man,  for  the  first  few  years  after 
graduation,  will  earn  less  than  the  man  who  has  had 
four  years  or  more  start  in  practical  shop  work.  No 
technical  college,  I  believe,  claims  to  turn  out  a  finished 
product.  The  college  course  is  more  in  the  nature  of  a 
foundation  on  which  to  build  a  successful  career.  But 
two  or  three  years  after  graduation  the  college  man's 
earnings  increase  rapidly,  and  I  think  the  curve  repre- 

senting this  should  show  a  more  marked  tendency  up- 
ward, toward  the  right;  so  much  so  that  the  college 

man's  curve  should  cross  and  go  above  the  non-college 
man's  within  the  range  of  the  chart. 

In  the  comparison  of  college  men  with  non-college 
men,  the  mistake  is  too  often  made  of  comparing  one 
man  who  did  go  to  college  with  another  man  who  did 
not.  By  this  method  we  can  make  the  comparison  show 
whatever  we  want  it  to  show.  If  we  are  arguing  in 
favor  of  a  college  education,  we  can  pick  out  a  success- 

ful college  man  and  compare  him  with  an  unsuccessful 
non-college  man.  If  we  are  arguing  the  other  way,  we 
can  choose  a  successful  non-college  man  and  compare 
him  with  an  unsuccessful  college  graduate.  The  true 
comparison  should  be  made  on  the  basis  of  averages 
of  a  large  number  of  men  in  each  group. 

After  all,  the  success  attained  by  a  man  depends  on 
the  type  of  man  he  is.  A  good  man  without  a  college 
education  will  be  successful,  while  a  poor  type  of  man 
will  be  a  failure  even  if  he  has  a  diploma.  But  in  the 
long  run  I  believe  that  the  technically  trained  man  will 
earn  more  money  than  the  man  without  this  training, 
whether  in  the  machinery-manufacturing  industry  or 
other  lines  of  endeavor. 

The  curves  shovra  in  the  article  do  not  represent 

conditions  as  they  are  but  represent  the  author's  views 
as  to  what  should  be  expected.  It  would  be  interesting 
to  plot  similar  curves  based  on  actual  data,  if  such 
data  could  be  secured,  and  it  is  my  belief  that  the 

curves  B'  and  C  would  cross  and  go  above  the  curves 
B  and  C. 

Erratum 

In  "Practical  Helical  Spring  Calculation,"  by  Alex 
Taub,  on  page  179  of  American  Machinist,  there  oc- 

curred two  typographical  errors  in  giving  the  formula 
for  F.  This  formula  is  correctly  given  in  the  left-hand 
column  on  page  182  as: 

„  _8XW  X  (D  -  d)' 

GYTd' 

On  page   181   in  the  left-hand  column,  the  figure  8 
should  be  inserted  in  the  numerator.    In  the  right-hand 
column,  the  letter  D  in  the  denominator  should  prop- 

erly be  G. 
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Holding  Device  for  Re-threading 
Small  Screws 

By  Chakles  H.  Willey 

HavlBt  Ml  kaad  avvvral  thousand  grou  of  10-32 
nxind  h— d  bnaa  aemn  1  in.  lonx  with  i  in.  of  thread, 
that  ««r«  rendered  uaeleas  by  the  dJacontinuance  of  the 
article  for  which  they  were  intended,  we  sought  a  means 
of  retrieving  them  for  our  regular  product  by  running 
up  the  tluMda  to  the  full  length. 

The  littla  tool  shown  in  the  sketch  was  devised  and 
■adt  hjr  one  of  our  toolmakers,  by  means  of  which  a 
bojr  was  abla  to  run  up  the  threads  at  a  rate  of  about 
two  tnm»  par  hoar.  The  tool  was  held  in  the  hand  and 
the  die  mooatod  in  a  high-speed  Upping  machine. 

Tha  racMa  in  the  end  of  the  block  A  was  fitted  to  the 
contour  of  the  scre.v  bead  and  a  steel  blade  inserted  in 
the  cross  cut  so  that  it  would  enter  the  slot  of  the 

The  sliding  yoke  B  was  operated  by  the  bent 

IIOI.IIKK   FOR  RCniRBADINa    SMALX.  SCREWS 

handle  any  size  of  round  up  to  3  in.  and  drill  cross- 
hole  central  without  adjustment. 

The  base  was  at  first  made  of  cast  iron,  but  later 
we  used  cast  steel  for  the  purpose.  The  jaws  were 
forged  and  machined  all  over,  being  fitted  carefully  to 

the  base.    A  square  thread  screw  that  was  right-hand 

C,  which  was  so  placed  in  the  assembled  device 
that  the  long  end  came  conveniently  under  the  oper- 

ator's thumb  as  he  grasped  the  tool. 
A  coil  spring  opened  the  device  when  the  thumb  prea- 

aare  was  released  and  the  operator  could  toss  the  com- 
ploted  screw  into  a  box  and  bring  the  tool  into  position 
for  reloading  with  practically  a  single  movement. 

Jif  for  Drilling  CroeshoIeK  in  Round  Stock 
By  Frank  M.  Coakucy 

On  page  79  of  Amesican  MACHiMtiT.  Gus  Haessler 
deocribea  a  jig  for  drilling  crossholea  in  round  stxxk  that 
Is  a  pretty  good  scheme,  but  it  has  one  failing  in  that 
iinlw  the  bushing  is  nwda  eccentric  or  adjustable  in 
aooat  manner,  the  dcriee  will  not  enable  the  user  to 

drfli  to  ctmttr  of  any  other  size  of  round  stock  than  the 
one  it  was  made  for. 

Some  time  ago  we  had  thousands  of  pins  to  make, 
each  with  a  croaahole  in  each  end.  and  the  stork  ranged 
all  the  wajr  from  !  to  21  in.  in  diameter.  We  got  out 
•oreral  of  the  jigs  as  shown  in  the  sketch,  that  would 

i;r~n. 

w^^ 
INIVER8AK  VISE  FOR  HOI.HI.NU  ROUND  STOCK  TO  DRIL.L 

CK(>S.SHOL.Ii:s 

at  one  end  and  left-hand  at  the  other  was  made  to 
operate  the  jaws,  and  when  the  fixture  wa.s  ready  to 
assemble,  a  piece  of  round  stock  with  a  crosHhole  in  it 
was  placed  between  the  jaws  centered  with  the  drill 
bushing,  after  which  the  nuts  were  babbitted  around 
the  screw. 

The  interlocking  jaws  held  the  stock  firmly  and  to  cen- 
ter regardless  of  size,  and  no  adjustment  was  necessary 

except  to  change  drill  bushings  to  suit  different  sizea  of 
drills. 

Boring  Holes  in  the  Back  End  of 
Work  Held  in  a  Chuck 

By  J.  W.  Thayer 

The  sketch  shows  a  method  of  boring  holes  on  the 
inner  side  of  work  that  is  held  in  the  chuck,  an  opera- 

tion I  believe  to  be  unusual  but  which  is  effective.  Many 
times  work  may  be  finished  in  one  setting  by  means  of 
this  little  kink  that  would  otherwise  require  resetting. 

The  sketch  of  the  trunnion  for  a  polishing  barrel  is 

imn^T-mO  CHUCKKD  WORK  FROM  THE  I^fVSR  BNt> 
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an  example.  The  hub  can  be  faced  off  and  the  blind 
hole  drilled  in  perfect  alignment  with  the  machined 
surfaces  on  the  outside  of  the  work,  because  the  two 
operations  are  done  at  the  same  setting. 

The  sketch  of  the  sheet-metal  drum  shows  how  I  did 
another  kind  of  a  job  very  easily  after  wasting  much 
time  in  trying  to  do  it  in  some  other  way.  The  drums 
were  6  in.  in  diameter  by  20  in.  long  and  were  made  of 
30-gage  sheet  metal.  I  had  tried  laying  out,  drilling 
with  a  small  drill  and  counterboring  to  size,  but  this 
did  not  work  as  the  drums  were  so  much  out  of  round 
that  I  could  not  get  them  true  within  the  required  limits. 
For  the  same  reason  a  jig  was  out  of  the  question. 

I  first  bushed  the  chuck  with  a  brass  bushing  having 
a  i-in.  hole  through  it,  drilled  in  position.  Then  catch- 

ing the  flange  of  a  drum  in  the  jaws  of  the  chuck  I 
would  true  it  up  until  it  ran  as  true  as  it  was  practical 
to  make  it.  Next  I  made  a  A-in.  drill  point  (left  hand) 
on  the  end  of  a  piece  of  i-in.  drill  rod  that  was  about  6 
in.  longer  than  the  lathe  spindle.  Pushing  the  rod 
through  the  lathe  spindle  and  entering  the  drill  point  in 
the  bushing  and  holding  the  rod  by  means  of  a  lathe 
dog,  it  was  but.  the  work  of  a  few  seconds  to  drill 
through  the  wall  of  the  shell,  leaving  a  hole  that  was 
perfectly  true  with  the  axis  of  rotation. 

By  the  use  of  suitable  bushings  and  tools  it  is  quite 
practical  to  face  off  small  hubs  in  this  manner  and  thus 
save  an  extra,  setting  of  the  work. 

Who  Remembers  This  Bicycle? 
By  I.  B.  Rich 

Some  of  my  friends  are  trying  to  make  me  believe 
that  shafts  with  multiple  splines  were  unknown  before 
the  days  of  the  automobile.     I   have  recollections  of 

f^ 
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SPLINED  BICYCLE  CKANK   AND   AXLE 

similar  shafts  at  an  earlier  date  but  can't  say  just  when. 
I  have  a  very  distinct  remembrance  of  a  bicycle,  a 

high  wheel  I  think,  in  which  the  crank  was  held  from 
turning  on  the  axle  by  a  series  of  V-shaped  serrations. 
The  crank  was  similarly  grooved  and  pinched  on  the 
axle  by  a  binding  bolt  as  shown  in  the  illustration. 
Who  remembers  this  or  a  similar  application  of  grooves 
or  splines? 

Changing  the  Drive  on  a  Turret  Lathe 
By  W.  F.  Honer 

The  constant  manipulation  of  an  overhead  friction 
countershaft  equipped  with  a  forward  and  reverse  belt 
when  operating  on  fast  production  work,  creates  a  severe 
hardship  on  the  countershaft  and  is  a  continual  source 
of  trouble.  When  threading  or  tapping  operations  are 
conducted  on  a  screw  machine,  the  spindle  must  be 
reversed  to  back  off  the  die  or  back  out  the  tap,  neces- 

sitating reversing  the  countershaft.  This  continous 
reversal  of  the  countershaft  soon  plays  havoc  with  the 
best  frictions,  and  it  was  this  condition  that  led  the 
superintendent  of  the  Coit  plant  of  the  National  Acme 

Company,    Cleveland,    Ohio,    to    devise    *^^e    following 

method  of  eliminating  this  trouble,  making  the  operat-' 
ing  of  the  machine  easier  and  less  tiresome  and  inci- 

dentally increasing  production  more  than  30  per  cent. 
The  output  of  this  plant  consists  entirely  of  screw 

machine  product,  varying  in  diameters  up  to  4  in.,  and 
made  in  large  quantities  for  almost  every  conceivable 
product.  Many  of  the  smaller  parts  made  in  the  auto- 

matic screw  machine  department  require  one  or  more 

FIG.  1.     REVERSING  CLUTCH  ON  TURRET-LATHE  SPINDLF 

secondary  operations  on  the  back  or  cut-off  end  of  the 
piece.  These  operations  may  consist  of  milling,  slot- 

ting, drilling,  tapping,  threading,  etc.,  and  iCre  of  a  na- 
ture requiring  the  work  to  be  done  in  hand-operated 

turret  lathes  or  auxiliary  screw  machines. 
Frequently,  these  second  operations  are  very  speedy 

and  in  small  brass  parts  the  speed  reaches  as  high  as 
500  parts  an  hour.  From  this  can  be  seen  the  need  of 
speed  in  shifting  or  reversing  the  countershaft  as  each 
part  is  tapped  or  threaded  and  the  tools  are  backed  out 
or  off  of  the  piece. 

In  the  arrangement  described,  the  cone  pulley  on  the 
spindle  of  the  hand  machine  was  removed  and  in  its 
place  an  attachment  consisting  of  a  Johnson  friction 
clutch  with  hand  lever  and  a  large  and  small  pulley  of 
suitable  diameters  on  each  side,  was  mounted  upon  the 
spindle,  as  shown  in  Fig.  1.  Both  pulleys  were  belted 
to  the  countershaft,  the  smaller  for  the  reverse  rotation 
of  the  spindle,  thus  increasing  its  speed,  and  the  larger 
for  the  forward  movement.  With  this  arrangement,  the 
reversing  friction  is  directly  on  the  spindle,  thereby 
eliminating  the  reversing  friction  countershaft. 

FIG.  2.     r)ETAIL.S  SHOWING  APPLICATION  OF  CLUTCH 
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IMalbi  of  th«  parts  and  method  of  application  are 
In  Fi«.  2. 

tk*  benaAts  of  this  arrangement  are:  The 
iweratns  strain  is  ctmflned  wholly  to  the  liffht  spindle; 

the  alapaed  time  for  changing  the  direction  of  the  rota- 
tioa  «f  tha  apiodle  U  greatly  reduced,  due  to  the  fact 
tlMt  the  motion  is  diractiy  on  the  spindle:  the  necessity 
tor  the  operator  to  reach  up  to  the  shifter  is  eliminated. 

Tha  onl>'  drawback  is  that  the  operator  cannot  change 
tlw  ipaad  of  the  spindle  on  his  machine.  However,  in 
certain  ■aeopd-ope ration  departments  in  this  plant,  the 
nature  of  tha  |»roduct  is  such  that  many  machines  can 
ba  mora  or  lata  permanently  fixed  in  reference  to  spindle 

that  is  to  be  drilled,  and  should  be  a  nice  pu!«h  fit  in  the 
cover.    The  clamp  (»crew  in  the  cover  holds  the  stock. 

A  reamed  hole  A  through  the  block,  in  a  direction 

parallel  to  the  V-groove.  flt.s  the  shank  B  of  the  adjust' 

The  Loose  PuDey  Nuisance  Again 
By  J.  A.  Raught 

Several  artklea  have  appeared  lately  in  American 
Machinist  regarding  loose  pulley  troubles,  and  as  I 
have  had  a  great  deal  of  experience  with  such.  I  feel 

it  OQr  dut}-  to  give  the  results  of  some  of  my  experi- 
raenta. 
My  first  method  of  overcoming  the  diflfculty  was 

with  a  east-iron  floating  bushing  on  the  loose  pulley 
of  a  speed  drill.  This  scheme  worked  first  rate  but  the 
bushing  had  to  be  oiled  daily,  a  duty  which  I  was  trying 
to  get  away  from. 

My  second  experiment  was  on  the  ceiling  countershaft 
of  •  haavy  .snagging  grinder.  I  used  a  loose  pulley 
with  an  extra  large  hub.  recessing  the  hub  for  an  oil 
chamber.  Then  I  pressed  in  a  cast-iron  bushing  with 
aavaral  holes  drUled  in  it  and  filled  the  chamber  full 

of  ihssp's  wool.  This  method  proved  more  satisfactory 
than  the  former  one.  as  the  wool  allowed  a  slow  but 
gradual  feed  of  oil;  but  in  either  case  if  one  expects 
good  results  the  shaft  and  the  bushing  must  be  highly 
poUshad  to  sUrt  with. 
Hw  third  and  last  method  I  tried,  which  proved  to 

ba  far  tha  bast,  was  a  bushing  made  of  hard  maple. 
oil-aoaksd  and  preased  in  the  pulley.  With  the  hard 
maple  bushing  the  shaft  must  also  be  highly  polished, 
as  a  rough  shaft  will  grind  out  the  bushing  in  a  very 
few  hours.  But  under  all  circumstances  oil  plays  the 
most  important  part. 

Jif  For  Drilling  Crossholes  in  Round  Stock 
By  F.  R.  Hammond 

On  page  79  of  American  Machinist  there  was  .shown 
a  Jig  for  drilling  crossholes  in  round  stock  that,  though 
•iapla  and  eflkient.  was  limited  to  one  size  of  stuck  and 
crosshole.  Further,  any  variation  from  nominal  size 
of  stock  would  affect  the  relative  position  of  the  hole. 

la  tha  sketch  herewith  is  shown  a  Jig  for  the  same 
pggpcas.  bat  which  may  be  used  with  any  size  of  stock 
bdow  its  maximum  capacity  and  which  will  enable  the 
oaer  to  drill  to  center  any  piece  it  will  take  irrespective 
of  its  diameter. 

Little  explanation  of  the  sketch  is  needed.  The  size 
of  tha  V-block  should  be  chosen  with  regard  to  the 
I— Imnm  sixe  with  which  it  is  expected  to  be  used. 
Tbt  cof«r  shoold  be  nicely  fitted,  either  by  rabbetting 
as  shown,  or  with  dowels  by  the  use  of  dowel  pins  so 

that  iU  position  with  relation  to  the  V-block  may  not 
accidentally  be  changed. 

Baahings  for  various  sizes  of  drills  should  be  made, 
long  enough  to  reach  down  to  the  size  of  stock 

JIO  FOR  DRILLING  CROSSHOLES  IN  ROUND  STOCK 

able  stop,  which  may  be  set  to  gage  the  distance  that 
the  crosshole  is  to  be  drilled  from  the  end  of  the  stock 

in  duplicate  work.  A  setscrew  C  holds  the  stop  to  its setting. 

Testing  Connecting  Rods 
By  G.  a.  Luehs 

Special  jigs  and  devices  for  testing  the  straightness 
of  connecting  rods  for  engines,  represent  special  and 
costly  equipment  which  may  be  applicable  to  only  one 
length  of  rod.  A  simple  and  satisfactory  test  for  any 
length  or  size  of  connecting  rod,  may  be  made  with  a 
surface  gage  and  surface  plate,  which  are  usually  to  be 
found  in  the  smallest  of  shops.  As  shown  in  the  at- 

tached sketch,  two  tests  of  the  rod  are  all  that  is  neces- 
sary. To  make  these  tests  two  blocks  of  equal  height 

are  placed  on  the  surface  plate,  a  mandrel  is  clamped  in 
the  crank  end  bearing  and  a  wristpin  in  the  small  end  i 

bearing  of  the  connecting  rod.  The  rod  is  blocked  erect 
and  the  surface  gage  point  is  applied  to  opposite  ends 

of  the  wristpin.  For  the  other  test,  the  rod  is  blocked 

in  a  horizontal  position  and  the  surface-gage  point  | 
again  used  at  the  ends  of  the  wristpin.  This  simple  test] 

will  give  an  accurate  account  of  the  truth  of  the  con- 
necting rod  bearings  ends,  without  special  equipment. 

TESTINO  CONNBCnWO  ROM 
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Test  Gage  for  Flat  Springs 
By  E.  Wilmont  LaRue 

The  design  herein  described  is  that  of  a  gage  for 
testing  the  tensile  strength  of  a  flat  steel  spring  that 
is  part  of  a  small  mechanism.  The  stock  used  for  this 
spring  is  2.15  mm.  in  width  and  0.21  mm.  in  thickness. 
These  springs  to  be  wound  tight  must  have  a  means  of 
fastening  at  the  ends  and  therefore  have  a  hole  pierced 
in  each  end.  One  of  these  holes  is  hooked  over  a  small 
pin  that  is  driven  into  piece  E  shown  in  the  illustration. 

The  construction  of  the  gage  is  not  complicated.  The 
base  A  is  made  of  cast  iron  and  is  counterbored  and 
reamed  to  accommodate  piece  C  with  a  running  fit. 
The  machine  steel  screw  L  is  used  to  keep  piece  C  in 
place.  The  graduated  piece  B  is  of  machine  steel,  pack 
hardened,  and  is  screwed  to  the  base  by  four  fillister 
head  screws.    Part  H  is  tapped  all  the  way  through  at 

TEST  GAGE  FOR  FLAT  SPRINGS 

four  different  angles  in  the  vertical  plane,  and  the  small 
piece  J  acts  as  a  handle  and  is  screwed  into  the  most 
convenient  tapped  hole  in  piece  H.  Lever  D  is  machine 
steel,  pack  hardened,  and  is  screwed  and  doweled  to  C 
by  two  fillister  head  screws  and  two  dowels  as  shown. 
Piece  K  is  made  of  tool  steel,  hardened,  and  is  screwed 
and  doweled  to  lever  D  by  one  fillister  head  screw  and 
one  dowel.    Parts  E,  F  and  G  are  tool  steel,  hardened. 

As  explained  above,  the  hole  in  the  end  of  the  spring 
is  hooked  over  a  pin  that  is  driven  into  piece  E.  The 

spring  is  then  gripped  between  parts  F  and  G  by  tight- 
ening the  screw  which  pivots  part  F  on  a  dowel  pin. 

Piece  B  is  graduated  in  degrees  around  the  outside 
edge,  and  graduated  into  divisions  3  mm.  apart  hori- 

zontally. Part  E  has  an  elongated  slot  that  fits  two 
fillister  head  screws  and  makes  adjustment  possible. 
The  lever  D  is  turned  in  a  clockwise  direction  which 
causes  the  spring  or  work  that  is  being  tested  to  tighten, 
and  the  breaking  point  is  noted  on  the  circular  gradua- 

tions. This  test  then  is  really  a  test  of  the  spring 
around  the  hole,  where  in  practice  it  would  probably 
break. 

Part  E  could  readily  be  redesigned  to  hold  work  that 
is  not  pierced,  such  as  plain,  narrow  ribbon  stock  and 
small  gage  wire. 

A  Different  Method  of  Making 
a  Loose  Pulley  Repair 

By  J.  H.  Carnfel 

I  have  often  noticed  in  the  American  Machinist 
articles  in  reference  to  troubles  arising  from  loose 
pulleys  and  the  methods  employed  to  overcome  them, 
and  am  impelled  to  send  you  an  account  of  the  way 

in  which  I  effected  a  satisfactory  repair  upon  a  trouble- some pulley. 

The  pulley  in  question  was  a  cast-iron  clutch  pulley 
upon  the  countershaft  of  a  heavy  engine  lathe.  It  was 
14  in.  in  diameter  by  4J  in.  face  and  carried  a  4-in.  belt 
which  had  to  be  kept  very  tight  in  order  to  do  its  work. 
The  shaft  was  3A  in.  in  diameter  and  the  pulley  took 
its  bearing  directly  upon  it. 

Because  of  the  tightness  of  the  belt  the  shaft  would 

wear  down  very  rapidly  and  then  there  would  be  diffi- 
culty in  operating  the  clutch.  To  make  the  repair  I 

necked  the  shaft  down  to  US  in.  at  the  place  where  the 
pulley  had  run.  I  next  made  a  bushing  of  brass  with 
a  bore  to  run  on  the  l\l  in.  diameter  and  turned  it  out- 

side to  2h  in.  The  pulley  was  bored  to  a  running  fit 
on  this  bushing. 

The  bushing  was  then  split  and  set  into  the  necked 
part  of  the  shaft,  the  pulley  slipped  over  it,  and  the 
collar  brought  up  and  tightened  to  hold  it  against  end 
movement.  This  job  has  now  been  in  service  for  twelve 
years  and  is  still  doing  duty.  It  is  oiled  once  a  week 
with  machine  oil  placed  in  a  cup  in  the  pulley  hub. 

Soldering  Iron  for  Seaming 
By  B.  F.  Wallace 

Having  occasion  to  solder  a  large  number  of  seams 
in  sheet-metal  work,  I  devised  the  soldering  iron  shown 
in  the  sketch,  which  enabled  me  to  do  the  work  rapidly 
and  neatly. 

The  hole  through  the  center  of  the  tool  is  about  A  in. 
in  diameter,  but  the  outlet  at  the  point  should  be  very 
small,  not  over  a  No.  50  drill,  or  the  flow  of  molten 
solder  will  be  too  fast  and  a  neat  job  will  be  difficult 

TOOL  FOR  SOLDER  SEAMING 

to  obtain.     The  tool  should  be  thoroughly  tinned  both 

inside  and  outside  before  attempting  to  use  it. 

Though  it  is  probably  unnecessary  to  do  so,  I  will  for 

safety's  sake  call  attention  to  the  fact  that  soldering 
"irons"  are  made  of  copper. 
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The  Cash  Bonus  Fever  Is  Checked 
THERE  ia  tvvry  indication  that  attempts  to  enact 

legislation  for  a  g«neral  cash  bonus  will  be  unsuccaaa- 
fuL  Steadily  incraMins  oppoaition  is  having  the  desired 

effect  on  Congraaa.  Tbe  feeling  of  the  nation's  com- 
mercial coramonitiea  is  plainly  indicated  by  the  recent 

referendun  taken  by  the  U.  S.  Chamber  of  Commerce, 
whieh  raaolted  in  467i  votes  in  favor  of.  and  1.22U 
votaa  agaiast  national  legislation  for  a  general  bonus, 
vlwthar  paid  in  cash  immediately  or  with  payment  de- 

through  use  of  certificates.  Expressed  in  per- 
72  per  cent  were  against  and  28  per  cent  for 

ItgUUtion. 
Sone  other  facta  brought  out  by  this  referendum  cast 

more  light  on  tbe  state  of  the  commercial  mind.  The 

total  \'ote  was  heavy.  Trade  associations  voted  more 
■trongly  against  the  cash  bonus  than  did  the  member 
chambers.  More  small  organizations  than  usually  taice 
part  in  referendums  voted.  The  underlying  voting 
for  the  legislation  was  92.456.  against  it  282,373.  per- 
eortagaa  of  25  and  75. 

The  proper  inference  is  that  the  country  is  learning 
rapidly  that  the  propoaed  legislation  is  not  sound  eco- 
nomically  and  would  do  more  harm  than  good. 

Data  on  Machine  Fits 
FEW  who  have  not  been  actively  engaged  in  commit- 

too  work  for  the  securing  of  data  concerning  ma- 
chine practicos.  can  realize  the  difficulty  with  which  they 

are  secured.  This  is  not  so  much  due  to  reluctance  on 
the  part  of  the  manufacturers  as  to  the  inertia  they  must 
overcome  in  getting  to  work  on  collecting  the  data  from 
their  fliea  and  records.  Most  manufacturers  are  per- 

fectly willing  to  give  the  desired  information  but  do 
not  always  see  just  how  to  collect  and  transmit  it. 

There  ia  at  the  present  time  a  committee  at  work  on 
■oearing  data  on  the  machine  fits  used  in  current  prac- 

tice; and  they  deserve  the  co-operation  of  all  who  wish 
to  advance  the  standards  of  machine  practice.  This  is  an 
•UBMt  attempt  on  the  part  of  busy  engineers,  who  at 

Um  roqnast  of  the  American  Society  of  Mechanical  En- 
gtniMn  In  co-operation  with  the  British  Association  of 
Bagfaoering  Standarda  are  collecting  and  collating  data 
which  cannot  fail  to  be  of  great  value  to  the  machine 
building  industry. 

Wa  have  led  the  way  in  the  development  of  inter- 
ckaasMble  manufacturing  but  we  have  not  been  as 
coMriltaDt  in  our  methods  of  securing  results  as  would 
hava  ban  daairaUa.  Furthermore  the  lack  of  a 
standard  method  has  added  thousands  if  not  millions 
of  dollars  to  the  coat  of  oar  producta. 

This  eomroittee  has  no  desire  to  impose  arbitrary 
standards  of  any  kind.  Its  members  are  all  practical 

who  appradate  the  cost  of  doing  work  by 
They  are  giving  their  time  to  find 

the  geraral  practices  in  use.  to  make  this  data  available 
in  oaabla  form,  to  the  end  that  the  best  practice  may 
ba  availafala  for  all  who  desire  to  use  it 

In  no  way  can  the  readers  of  the  Ameiucan  Ma- 
chinist serve  the  machine  building  industry  better  at 

this  time  than  to  assist  this  committee  by  sending  the 
chairman.  Colonel  E.  C.  Peck.  General  Superintendent 
of  the  Cleveland  Twist  Drill  Co.,  Cleveland.  Ohio,  such 

data  as  they  have  available.  Don't  wait  for  perfect 
tables,  aand  what  you  can  now — and  send  more  just  as 
frequently  as  it  comes  to  you. 

A  Word  for  Ship  Subsidy 
THE  crutch  now  essential  to  our  merchant  marine 

may  be  forthcoming  in  the  form  of  shipping  sub- 
sidies. No  one  questions  the  necessity  for  a  merchant 

marine.  In  order  to  have  it,  some  form  of  help  must 
be  given  to  private  ownership,  government  control  hav- 

ing failed  convincingly. 

From  a  purely  commercial  point  of  view,  we  shall  be 
vastly  better  off  with  than  without  a  merchant  marine. 
The  immense  over-capacity  developed  by  American  in- 

dustry during  the  war  can  be  utilized  only  by  being 
provided  with  foreign  markets  for  its  productH.  Those 
markets  must  be  quickly  and  surely  reached,  without 
dependence  upon  foreign  bottoms. 

It  will  take  time  to  make  a  merchant  marine  pay. 
There  will  be  times  when  ships  will  travel  without 
cargo,  because  our  merchant  organization  is  incomplete.  J 
But,  after  we  have  finally  recognized  our  dependence  1 
upon  export,  the  merchants  will  branch  out  until  they 
will  be  in  every  shipping  port.  In  the  meantime  the 
ships,  since  we  have  them,  must  be  kept  ready. 

The  thought  of  spending  some  thirty  millions  or  so 
per  year  with  a  return  only  distantly  in  sight,  is  not 
pleasant.  But  it  should  be  considered  as  a  form  of 
national  self-insurance. 

Don't  Overlook  Personnel  Problems  Now 
SHOP  managers  who  have  found  it  necessary  to  drop 

or  greatly  curtail  their  employment  depiirtmentH,  will 
do  well  to  give  careful  consideration  to  the  personnel 
phase  of  management  at  this  time.  For  while  it  is 
perfectly  true  that  men  can  be  hired  on  practically  your 
own  terms,  it  is  well  to  remember  the  old  saying  that 

"well  begun  is  half  done." 
Men  who  are  hired  in  the  right  manner  and  with  a 

friendly  spirit  will  be  much  more  content  when  em- 
ployment becomes  general  once  more.  There  is  no  timei 

like  the  present  to  begin  the  cultivation  of  harmonious] 
relations.  Consideration  and  human  understandingj 
when  employment  is  diflkult  to  obtain,  will  have  a  good] 
effect  when  conditinns  are  changed. 

The  personal  equation  will  always  be  the  greatest! 
problem  in  industry  and  will  increase  rather  thani 
diminish.  Broad  visioned  managers  are  bearing  this  inj 
mind,  even  with  the  present  employment  situation  and! 
will  not  make  the  mistake  of  antagonizing  men,  even  atj 
this  time.  A  little  tact  and  consideration  now.  and  whenT 

re-«mploying  men,  will  reap  big  dividendx  in  future] 
relations. 
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Buying  Machinery  at  the  Right  Time 
By  Ernest  F.  DuBrul 

General  Malinger,  National  Machine  Tool  Builders'  Association 

With  the  growing  knowledge  of  the  operations  of 
business  cycles,  an  increasing  number  of  executives 
are  now  giving  consideration  to  the  planning  of  their 
businesses  to  run  in  accordance  with  the  various  phases 
of  the  cycle,  instead  of  in  opposition  to  those  phases. 
One  important  element  of  executive  policy  is  that  of  the 
purchase  of  equipment,  which  is  generally  done  at  the 
wrong  time  as  a  consideration  of  the  cycles  will  clearly 
demonstrate. 

A  statistical  study  of  the  shipments  of  machine  tools 
in  relation  to  the  business  cycles  of  the  past  twenty-one 
years  demonstrates  that  in  years  of  depression  orders 
for  machine  tools  have  been  relatively  below  those  of 
other  metal-working  industries.  These  statistics  also 
demonstrate  that  only  after  machine  tool  users  become 
fairly  active  do  they  place  orders  for  replacements  of 
old  equipment;  and  they  do  not  place  orders  for  addi- 

tional equipment  until  their  need  becomes  very  pressing. 
Machine  tool  orders  being  among  the  very  last  de- 

mands to  be  thrown  into  the  market,  the  machine  tool 
industry  has  had  to  stand  relatively  idle  for  long 
periods,  waiting  for  the  effects  of  the  rise  in  each  cycle. 
The  costs  of  these  periods  of  necessary  idleness  must  of 
course  be  collected  from  the  buyers,  or  the  machine  tool 
builder  would  go  out  of  business.  This  expense  of  idle- 

ness must  also  make  the  prices  of  machine  tools  rela- 
tively higher  than  prices  of  products  that  can  be  pro- 
duced more  steadily. 

When  the  machine  tool  business  does  pick  up  to  a 
point  where  its  orders  enable  it  to  run  to  full  capacity, 
the  machine  tool  industry  finds  itself  competing  strongly 
with  its  own  customers  for  material,  and,  of  course,  at 
much  higher  prices  than  existed  at  the  bottom  of  the 
slump,  which  was  always  many  months  before  the 

machine  tool  builder's  demand  came  into  the  material 
market. 

At  precisely  the  time  when  he  gets  a  fair  amount  of 
orders,  the  machine  tool  builder  also  finds  himself 
obliged  to  bid  for  labor  against  his  own  customers,  and 
his  additional  demand  reacts  on  the  labor  market,  push- 

ing up  wages  still  more.  As  prosperity  continues  or 
increases,  costs  rise  at  a  rapid  rate  with  every  bid  for 
labor,  and  with  overtime  and  large  bonus  rates  becoming 
prevalent.  More  serious  still,  the  general  efficiency  of 
labor  declines,  and  the  newer  employees  are  the  rela- 

tively undesirable  and  shifting  kind.  At  such  times 
wastes  become  prevalent  because  managers  are  rushed 
to  death,  and  cannot  look  after  the  economies  they  would 
desire ;  all  being  reflected  in  costs  and  prices. 

Before  prosperity  reaches  its  crest,  the  new  equip- 
ment installed  becomes  ample  to  supply  the  market  for 

consumer  goods,  and  machine  tool  orders  fall  oflf.  There 
are  some  over-optimistic  buyers  who  have  over-ordered, 
and  these  cancel  unfilled  orders  as  soon  as  they  find  their 
own  demand  not  continuing  its  anticipated  increase. 
The  machine  tool  shops  may  run  for  a  time  on  old 
orders,  but  they  find  a  serious  restriction  in  new  orders 

long  before  their  customers'  own  demand  falls  off. 
There  is  a  sharp  contrast  between  sales  conditions  in 
the  shops  of  the  customers  and  in  the  machine  tool 
shops;  the  sales  curve  of  the  machine  tool  industry 
shows  much  sharper  peaks  and  longer  depressions  than 
that  of  industries  producing  metal  goods  for  general 
consumption. 

Cancellations  are  prevalent  at  the  beginning  of  every 
great  depression,  and  such  cancellations  leave  the 
machine  tool  builder  with  large  stocks  of  high  cost 
machines  on  hand,  through  no  fault  of  his  own.  Though 
he  restricts  his  own  production  so  as  to  fill  only  the 
actual  orders  that  are  not  cancelled,  he  still  has  to  suffer 
from  the  over-stock  he  had  in  process  when  the  cancel- 

lations .struck  him. 
According  to  economic  law,  the  machine  tool  buyer, 

speaking  generally,  eventually  pays  for  all  this  wasteful 
loss.  If  he  did  not,  the  machine  tool  industry  would 
cease  to  exist.  Much  of  this  waste  could  be  eliminated 
if  the  buyers  of  machine  tools  took  reasonable  care  to 
anticipate  their  demands.  If,  when  material  prices  are 
low  and  labor  is  available,  buyers  of  machine  tools  would 
place  their  orders  for  their  known  replacement  require- 

ments, the  machine  tool  industry  would  thereby  give 
employment  to  men  who  cannot  be  employed  in  the  con- 

sumer goods  industries.  Such  employment  would  itself 
create  demand  for  consumer  goods  on  the  part  of  such 
men  and  their  families,  and  would  thereby  minimize  the 
depression  in  consumer  goods.  The  machine  tool  buyer 
would  naturally  get  the  benefit  of  lower  prices. 

If  this  policy  were  followed,  the  machine  tool  industry 
would  save  a  lot  of  over-expansion  now  made  necessary 
by  more  irregular  operation.  The  larger  investment 
required  to  take  care  of  a  peak  demand  makes  necessary 
a  peak  profit,  which  must  come  out  of  the  buyers  of 
machine  tools.  From  every  point  of  view  the  machine 
tool  buyer  has  everything  to  gain  and  nothing  to  lose 
by  making  his  improvements  and  expansions  in  dull 
times,  when  he  himself  has  more  time  to  think  about 
them  and  when  all  costs  are  relatively  low. 

Every  dollar  invested  in  such  times  is  worth  more 
than  a  larger  sum  invested  later  on,  when  the  additional 
demand  merely  increases  the  excessive  prices  that  come 
with  booming. 

From  the  above  analysis  of  fundamental  facts,  it  is 

plain  that  any  industiy  that  can  now  anticipate  a  neces- 
sity for  improved  and  additional  equipment  should  place 

its  orders  for  machine  tools  before  the  next  period  of 
prosperity  gets  strongly  under  way. 

What  Is  the  Difference  Between  a  Capitalist 
and  a  Labor  Leader? 

By  K.  B.  Laidlaw 

Several  years  ago  we  had  a  bad  strike.  It  was 
brought  about  entirely  through  the  efforts  of  two  labor 
organizers  who  had  a  grouch  against  us  for  some  reason 
or  other.  The  men  finally  saw  through  these  gentlemen 
and  came  back,  while  the  organizers  left  town  hurriedly. 

We  heard  no  more  of  them  until  about  three  months 
ago  when  one  of  them  came  in  to  see  me  one  morning. 
I  told  him  I  admired  his  nei-ve  in  showing  his  face 
inside  our  shop.  He  said  he  admitted  all  that,  but 
wanted  to  buy  two  of  our  smaller  machines.  Any 
purchaser  is  naturally  welcome,  but  I  advised  this  one 
not  to  let  the  boys  in  the  shop  see  him. 

We  talked  a  little  and  it  came  out  that  he  had  started 
a  small  shop  on  the  other  side  of  the  town  and  was 
doing  very  well.  He  employed  four  or  five  machinists. 

"But,"  I  said,  "I  thought  you  were  a  union  organizer." 
"Oh,  I  was,"  he  replied,  "but  I'm  off  that  now,  I'm  a 
capitalist.     I  saved  up  five  thousand  dollars." 

Apparently  there  isn't  such  a  wide  gulf  between  the 
labor  leader  and  the  capitalist  as  we  are  often  led  to 
believe. 
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Shop  Equipment  News     ' J 
PeeritM  Univenal  Shaping  Saw 

Tk*  Bwehin*  ihown  la  tlw  ■ceompanying  illustration 
hac  roccntly  been  devrloped  by  the  PoertoM  Machine 
Coi^  of  BadB%  Wia..  and  ia  de«irnated  aa  a  hiffh-«peed 
•ahranal  tiimfint  aaw.  The  machine  employs  a  stand- 

ard hadaaw  blade,  but  incorporates  many  features, 
boUi  hi  eonat ruction  and  method  of  operation,  that  are 
ordinarity  found  on  heavy  machine  tools  such  as  the 

I'BEIIUEUS  I'NIVERSAL  SIIAPINU  KAW 

raiOinr  machine  Accuracy  in  the  construction  of  the 
machine  and  in  the  work  that  can  be  performed  is 

•specially  stressed  by  the  maker,  as  well  as  the  adapt- 
•bflity  of  the  machine  to  many  Jobs  not  possible  with 
the  ordinary  hacksaw  machine.  Work  61  in.  square  in 
section  may  be  admitted  under  the  blade. 

The  aaw  blade  is  carried  by  a  four-sided  frame, 
wkkh  aDowK  the  obtaininjr  of  suflfelent  tension  on  the 
Had*  without  danger  of  distorting  the  bearings.  The 
aaw  frame  is  held  in  bearings  spaced  widely  apart, 
and  is  reciprocated  by  a  crank  and  connecting-rod 
mechanism.  On  the  catting  or  draw  stroke,  the  con- 

necting rod  is  always  approximately  parallel  with  the 
line  of  travel  of  the  blade,  no  matter  at  what  height 
the  blade  is  cutting.  As  a  result  of  thin  arrangement, 
th*  eattioff  stroke  takes  place  with  the  cutting  speed 

It  reduced.  During  the  return  stroke,  however, 
of  the  great  angularity  of  the  crank,  the  frame 

ia  returned  to  its  starting  point  at  high  speed. 
The  stroke  of  the  macbin*  ia  61  in.,  and  blades  from 

10  to  14  is.  in  length  are  employed.  The  speed  of 
eotting  la  changed  by  means  of  con*  gears  placed  in  a 
has  St  the  rear  of  the  machine.  Thraa  apaeds  of  SO,  85 

US  strokea  per  minute  are  provided.    The  machine 

is  ordinarily  driven  by  belt  on  a  10-in.  pulley  running 
at  600  r.p.m.  It  can,  however,  be  driven  by  a  motor 
mounted  on  the  rear  of  the  machine  back  of  the  saw 

frame.  A  1-hp.  motor  running  at  1,700  to  1,800  r.p.m. is  sufficient. 

The  machine  is  provided  with  a  positive  power-feed 
mechanism.  It  should  be  noted  that  the  saw  frame  is 
carried  on  horizontal  bearings  or  ways  on  another 
fraaie  mounted  on  a  vertical  slide  on  the  body  of  the 
machine.  At  the  end  of  the  draw  or  cutting  stroke, 
u  cam  on  the  crankshaft  so  operates  as  to  raise  the  two 
frames,  and  thus  lift  the  saw  blade  clear  of  the  work 
while  it  is  returning.  The  cam  then  lowers  the  blade 
to  the  cutting  position.  At  the  same  time,  a  second 
cam  on  the  cranltshaft  becomes  operative,  and  through 
a  suitable  mechanism,  pulls  the  saw  frame  down  so  that 
a  positive  feed  is  given.  Adjustment  of  the  rate  of 
feed  ia  accomplished  by  turning  the  small  handwheel 
seen  in  front  of  the  machine  near  the  floor. 

When  the  cut  has  been  completed,  the  mechanism  is 
automatically  disengaged,  so  that  the  feed  stops  and  a 
spring  lifts  the  saw  frames  to  the  upper  position  and 
stops  the  machine.  It  is  thus  not  necessary  for  the 
oi)erator  to  watch  the  operation  of  the  machine.  The 
machine  may  also  be  equipi)ed  with  a  yieluing  feed,  so 
that  if  a  hard  spot  is  encounted  in  the  work,  a  shallower 
cut  is  automatically  taken. 

The  machine  is  equipped  with  a  vise  of  the  type 
ordinarily  employed  on  milling  machines.  For  the 
performance  of  angle-cutting  operations,  the  angle  fix- 

ture allows  of  placing  the  work  in  any  desired  position. 
A  fixture  which  adds  to  the  range  of  the  machine  is  a 
crossfeed  mechanism  that  may  be  placed  on  the  table 
of  the  saw.  Thus  a  piece  of  work  may  be  secured  to 
the  fixture  and  fed  transversely  under  the  reciprocating 
saw,  which  acts  very  much  as  the  tool  of  a  shaper  and 
produces  a  smooth  finish  on  the  rough  surface.  Thus, 
the  second  or  final  finishing  operation  may  be  made 
very  easily  on  another  machine. 

A  great  variety  of  work  is  possible  on  the  machine, 
and  many  jobs  ordinarily  performed  on  a  shaper  or  mill- 

ing machine  can  be  quickly  accomplished.  The  attach- 
ments aid  in  obtaining  a  variety  of  settings.  The  off- 

set blade-holding  fixture  is  of  use  on  certain  work.  The 
cutting  of  irregular  shapes  and  the  slitting  of  parts 
to  be  clamped  in  place  can  easily  be  performed. 

In  the  ba.se  of  the  machine,  there  is  a  reservoir  for 
cooling  solution,  and  a  pump  and  piping  are  provided 
for  delivering  this  coolant  to  the  blade.  The  height 
from  the  floor  to  the  vise  is  23  in.  The  floor  space  is 
24  X  43  in.  When  equipped  with  the  standard  vise,  the 
machine  weighs  760  pounds. 

Monitor  "Thermaload"  Starter 
The  Monitor  Controller  Co.,  Baltimore,  Md.,  has  re- 

cently developed  a  thermal-limit  starting  device  for  use 
with  induction  motors.  The  device,  which  is  shown  in 

the  accompanying  illustration,  is  known  as  the  "Ther- 
maload" starter.  It  consists  of  a  three-pole  magnetic 

contactor  and  a  thermal-limit  relay,  both  mounted  on  a 
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slate  panel  and  inclosed  in  a  metal  cabinet  which  may 
be  locked  or  sealed.  The  device  is  adapted  to  remote 
control,  and  is  operated  by  means  of  push  buttons  from 
one  or  more  points. 

The  starter  gives  over-load  and  low-voltage  protection, 
prevents  damage  due  to  polyphase  motors  running  as 
single-phase,  and  provides  for  starting  at  full  current, 
voltage  and  torque.  It  is  available  in  all  sizes  up  to 
3  hp.  on  110-volt  single-phase  current,  5  hp.  on  either 
220-volt  single-phase  or  110-volt  polyphase,  and  10  hp. 
on  either  440-volt  single-phase  or  220-volt  polyphase 
current. 

The  principal  feature  of  the  starter  lies  in  the  con- 
struction and  operation  of  the  thermal-limit  relay.  This 

relay  consists  of  two  expansion  units  "between  a  fixed support  and  a  hinged  contact  arm  so  arranged  as  to 
amplify  the  movement  of  the  expansion  unit  several 
times  at  the  contact  points.  Each  expansion  unit  is 
a  double-walled,  tubular  receptacle.  The  inner  wall  is 
smooth  and  closed  at  one  end,  while  the  outer  wall  is 
corrugated  and  closed  at  both  ends.  The  space  between 
the  two  walls  is  filled  with  tetra-chloride  of  carbon. 

The  thermal  element  which  operates  the  expansion 
unit  consists  of  a  coil  of  asbestos-insulated  wire  at- 

tached to  a  piece  of  insulating  material.     Although  the 
thermal  element 
is  in  series  with 
the  motor,  the 
voltage  drop  is 
slight,  and  the 
resistance  i  s 

veiy  low.  Ther- 
mal elements  of 

9  amp.  capacity 
and  greater  are 
made  of  copper 
wire,  and  those 

of  a  lower  capac- 

ity of  low-re- sistance alloy. 
The  action  of 

the  thermal  ele- 
ment in  expand- 

ing and  con- 
tracting is,  nat- 

urally, rather 
slow  and  delib- 

erate, and  thus 
prevents  breaks 
due  to  small 
fluctuations. 

Should  the  line  carry  too  heavy  a  current,  the  element 
would  become  heated  and  the  expansion  member  open 
the  circuit.  Very  brief  overloads  greatly  in  excess  of 
the  rated  load  can  be  carried,  as  the  thermal  element 
requires  sufficient  time  in  which  to  act.  Such  overloads 
do  not,  of  course,  injure  the  motor.  After  the  motor 
has  been  disconnected  by  the  tripping  of  the  relay,  it 
cannot  be  started  again  unless  the  starting  button  is 
pressed. 

The  device  automatically  cares  for  overheating  of  the 
motor  that  may  occur  due  to  the  temperature  of  the 
room.  It  can  readily  be  adjusted  to  open  the  circuit 
at  the  temperature  desired.  In  order  to  change  the 
apparatus  from  one  rating  to  another,  it  is  necessary 
merely  to  change  the  thermal  element.  Due  to  the  sim- 

plicity of  the  construction  and  the  arrangement,  this 
change  can  be  readily  performed. 

-MONITOR  "THER.MALOAD"   STARTER 

Osborn  Stationary  Flask-Filling  Machine 
A  machine  intended  for  use  in  the  foundry  for  filling 

large  flasks  is  shown  in  the  accompanying  illustration. 
It  has  recently  been  placed  on  the  market  by  the  Osborn 
Manufacturing  Co.,  5,401  Hamilton  Ave.,  Cleveland, 
Ohio.  The  entire  machine  is  self-contained,  and  stands 
without  any  outside  support.  The  frame  is  made  up  of 

structural  steel  with  suitable  provision  at  each"  end  for 
supporting  sprocket  wheels.  Standard  link  chains 
carrying  special  shaped  buckets  run  on  the  sprockets,  so 
that  sand  can  be  raised  from  the  floor  to  the  top  of  the 
machine  when  the  buckets  are  running. 

The  sprockets  and  chain  are  driven  by  an  electric 
motor,  the  capacity  of  which  depends  upon  the  amount 
of  sand  to  be  handled.    For  lifting  2  cu.yd.  of  sand  per 

O.SBORN  STATIONARY  FLASK-FILLING  MACHINE 

minute,  a  15-hp.  motor  is  required.  The  sand  may  be 
taken  from  the  floor  level,  or  from  a  pit  below  the  floor. 
The  machine  operates  only  during  the  time  required  to 
fill  the  flask.  The  amount  of  wear  that  occurs  is  thus 
slight.  Both  starting  and  stopping  are  easily  under  the 
control  of  the  operator  by  the  use  of  push  buttons, 
located  at  the  end  of  the  discharge  chute. 

At  the  upper  end  of  the  machine  is  attached  the  flex- 
ible discharge  chute,  so  located  that  sand  may  be  spread 

to  all  corners  of  the  flask  after  it  has  been  lifted  to  the 

top  of  the  machine  by  the  buckets.  Since  the  machine  is 
stationary,  the  flasks  may  be  brought  to  it  on  small  cars. 
The  machine  may  be  made  portable,  so  as  to  serve  a  row 
of  molding  machines,  and  thus  keep  it  busy  for  a 
greater  proportion  of  the  time. 

It  is  stated  that  a  great  saving  in  time  is  possible  by 
the  use  of  the  machine.  Since  the  machine,  as  shown, 
is  capable  of  handling  2  cu.yd.  of  sand  per  minute,  a 
large  flask  may  be  filled  in  two  or  three  minutes.  The 
time  required  for  two  men  to  shovel  the  sand  into  the 
flask  by  hand  would  be  about  an  hour  and  fifteen  minutes. 
The  production  of  molds  may  thus  be  increased  by  the 
use  of  the  machine.  In  one  case,  as  the  result  of  a  test, 
it  is  stated  that  the  production  was  increased  from  five 
to  fifteen  molds  per  day. 
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Blettner  Reamer  Driving  Machine 
TlM  Gcois*  H.  BMtaw  Co.  1841  W.  J«ck»m«  Blvd.. 

CkiCM*^  DL.  kM  rwaoUjr  dt^dtopwi  for  driviitg  reamers 
the  BHidiiiw  thntwn  in  tht  •ecotnpanj-ing  illustration. 
Th«  nuichin«  ia  not  intendad  to  aupplant  larger  machines, 
bat  nith«r  to  furnish  power  for  the  resminff  operationB 
that  are  oniinariiy  done  bjr  hand.  It  is  claimed  that  not 

is  ih*  rssBiing  time  vreatly  reduced,  but  also  a 
namsd  b]r  the  stesdjr  power  drive  is  sm«x>ther  than 

that  finished  hy  intermittent  reaming  as  done  by  hand. 
The  ff*'fct"*  will  drive  hand,  expansion,  adjustable  or 

reusers  up  to  1)  in.  in  diameter.  The  spindle 
are  10.  20  and  SO  r.p.m.     The  spindle  is  fitted 

with  a  5-in. 
Cushman  geared 
scroll  chuck. 
The  bearings 
are  bronse 
bushed.  The 
machine  is 
motor  •  driven 

through  a  hard- 
ened and  irround 

worm  and  wheel, 
and  the  end 
thrust  of  the 
worm  is  taken 

up  by  ball  thrust 
bearings.  The 
gear  case  is  oiU 
tight,  with  a 
stuffing  box  on 
the  wormshaft. 

Power  is  trans- 
mitted to  the 

worm  by  a  round 
>>elt  running  on 

a  three  -  step 
cone  pulley. 
The  distance 
from  tho  floor  of 
the  center  of  the 

spindle  is  38  in.,  while  the  height  overall  is  42  in.  The 
floor  apace  required  is  18  x  18  in.  The  weight  is  145  lb. 
net,  and  196  lb.  crated.  The  motor  has  i  hp.  and  can 

be  supplied  for  either  a.c.  or  d.c.  of  32.  110  or  220  volts. 
The  switch  is  mounted  on  the  machine,  and  is  of  a  sclf- 

eeetained.  tumbler  type.  An  extension  cord  and  attach- 
■MBt  plug  are  supplied.  All  running  parts  are  enclosed. 
The  finish  is  baked  black  enamel. 

Campbell  Expanding  Cylinder  Reamer 
Tha  Campbell  Auto  Works.  238  N.  El  Dorado  St., 

Stockton.  Cal..  has  recently  placed  on  the  market  an 

acpanding  cylinder  reamer,  shown  in  the  accompanying 
iOastration.  The  tool  ia  intended  for  re-boring  and 
flaishtng  automobile  cylinders.  The  head  screws  on  a 
faoriac  bar.  so  that  it  can  be  fitted  to  any  type  of 

<3rftaair  boring  machine.  It  may  also  be  used  for  turret 
It  has  an  expansion  of  approximately  i  in. 

only  tools  necessary  for  making  adjustments  are  a 
aerew-^river  and  a  micrometer. 

Tho  adjusting  mechanism  is  concealed  inside  the  head, 
so  that  no  dirt  or  chips  can  interfere  with  the  action. 
la  making  adjustments,  the  blades  remain  in  the  same 
relaiioa  to  each  other  as  before,  and  it  is  stated  that 
they  do  Mt  ooad  to  be  regroand  after  adjusting,  in  order 

to  true  them  up.  The  front  plate  is  removed  from  the 
head  by  loosening  the  eight  screws  holding  it  in  place. 
The  plate  is  caused  to  rise  by  means  of  four  coil  springs 

Burmoni  rkaubr  driving 
MACHI.Vi: 

CAMPBBLX.  EIXPANDINQ  CYUINDIOK   UlCAMHH 

imbedded  in  the  body  under  it,  thus  permitting  the 
cutters  to  slide  easily  in  the  slots.  By  turning  the  large 

central  adjusting  screw,  the  blades  may  be  forced  out- 
ward or  inward,  aa  desired.  The  blades  are  held  against 

the  adjusting  screw  by  means  of  four  coil  springs. 
After  the  adjustment  has  been  made,  the  eiRht  screws 

are  tightened  into  place  and  the  blades  thus  locked  in 
position.  The  tool  is  said  to  be  capable  of  boring  holes 
that  are  perfectly  round  and  do  not  taper  more  than 
0.00025  in.  It  is  made  in  several  sizes,  the  largest  of 
which  is  4i  in.  in  diameter. 

Reed  Inside  Micrometer 
An  inside  micrometer  for  obtaining  internal  measure- 

ments of  cylinders  and  rings  has  been  brought  out 
recently  by  the  Reed  Small  Tool  Works,  Cherry  and 
Vine  Sts.,  Worcester,  Mass.  The  tool  is  of  use  as  well 
in  linear  measurements,  testing  parallel  surfaces,  com- 

paring gages  and  setting  calipers.  The  diameters  of 
the  barrel,  spindle  and  thimble  are  the  same  as  those 
in  the  Reed  outside  micrometer.  This  construction 
affords  a  sturdy  tool,  adaptable  to  garage  and  repair 
shop  use.  The  large  surfaces  allow  for  figures  of  a 
generous  size  on  the  sleeve  and  barrel,  and  for  wide- 
spaced  graduations  to  thousandths  of  an  inch. 

One  feature  of  the  micrometer  is  the  opportunity  to 
change  the  position  of  the  detachable  handle  to  make 
it   convenient    for    right-   or   left-handod    work,    so   i 

REBD  INStOB  MICROMETER 

always  to  give  a  full  view  of  the  graduations  on  the 
barrel.  This  handle  also  makes  it  possible  to  take  meas- 

urements in  holes  or  other  inaccessible  places,  or  to 
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gage  throughout  the  length  of  a  cylinder  bore  for  a 
better  average  measurement. 

The  range,  or  run,  is  1  in.  The  extra  rods,  which 
unscrew  from  the  threaded  stud  at  the  end  of  the  bar- 

rel, allow  for  a  quick  change  of  length.  Each  rod  is 
internally  threaded  and  ground  square  at  the  hardened 
end,  which  sets  squarely  against  the  barrel.  At  the 
point  of  measurement  it  is  fitted  with  a  hardened  tool- 
steel  anvil  with  an  adjustment  for  increasing  the  length 
when  worn  down.  The  anvil  faces  are  ground  on  a 
comparatively  small  radius,  thus  rendering  the  microm- 

eter adaptable  to  the  measurement  of  either  parallel  or 
curved  surfaces. 

The  standard  set  consists  of  the  inside  micrometer, 
an  adjusting  wrench  and  five  rods,  giving  a  range  from 
3  to  8  in.  Additional  rods  can  be  furnished  for  meas- 

uring greater  lengths,  also  a  handle  for  gaging  to 
greater  depths  in  cylinders. 

Warner  &  Swasey  Staybolt  Threading 
Machine 

The  Warner  &  Swasey  Co.,  Cleveland,  Ohio,  has  re- 
cently placed  on  the  market  a  machine  for  use  especially 

in  a  railroad  shop  for  threading  staybolts.    The  machine 

WARXER  &  SWASEY  STAYBOLT  THREADING  MACHINE 

is  made  up  of  the  standard  No.  4  turret  lathe  with  a 
special  attachment  instead  of  the  regular  turret  slide 
and  saddle.  The  accompanying  illustration  shows  the 
attachment  in  place.  When  not  used  for  threading  stay- 
bolts,  the  regular  turret  slide  and  saddle  may  be  re- 

placed on  the  machine  and  used  for  the  production  of 
the  studs  and  bolts  ordinarily  found  necessary  in  a 
railroad  shop. 

The  machine  handles  crown  stays,  button-head  stays 
and  swivel  stays  up  to  40  in.  in  length,  and  cuts  any  size 
of  thread.  Self-opening  die  heads  of  the  size  necessary 
can  be  employed.  On  upset  staybolt  forgings,  a  taper 
may  be  formed  under  the  head  and  threads  cut  on  the 
end  and  also  under  the  head,  at  the  rate  of  about  one 
bolt  per  minute.  No  previous  machining  is  required 
for  the  thread  on  the  end. 

The  rough  forging  is  passed  through  the  back  of  the 
forward  die  head  to  insert  it  in  the  square  collet  in  the 
atuomatic  chuck.  The  die  head  has  an  enlarged  hole  in 
the  shank,  and  the  chasers  have  an  especially  large  open- 

ing movement,  so  as  to  receive  the  button-head  stay. 
After  the  staybolt  is  chucked  in  position,  the  staybolt 
carriage  is  fed  forward  until  the  end  of  the  bolt  is  sup- 

ported in  the  steadyrest  between  the  two  heads.     The 

head  is  then  formed  by  a  forming  cutter  on  the  cross- 
slide,  while  the  other  end  is  supported  in  the  steadyrest. 
Then  the  staybolt  carriage  is  fed  forward,  and  the  die 
heads,  operated  by  the  cams  on  the  rear  bar,  close  auto- 

matically and  cut  the  threads. 
The  cams  may  be  made  to  produce  any  type  of  thread 

desired,  as  the  action  of  the  head  is  dependent  upon 
their  contour.  As  soon  as  the  die  heads  reach  the  end 
of  the  cams  both  die  heads  open.  The  carriage  is  then 
brought  back  and  is  ready  for  the  next  staybolt.  The 
die  heads  are  placed  so  that  they  cut  the  thread  on  the 
end  and  under  the  head  in  continuous  lead. 

Peerless  Hand-Operated  Valve  Lathe 
The  accompanying  illustration  shows  a  small  bench 

lathe  built  by  Steiner  Brothers,  Lima,  Ohio,  for  refinish- 
ing  automotive  poppet  valves.  The  valve  is  held  in  place 
in  the  hollow  spindle  by  means  of  a  special  self-centering 
chuck.  This  chuck  consists  of  three  contact  points  at 
each  end  of  the  spindle,  the  points  being  operated  by 

means  of  thi-ee-lobe  cams,  so  that  they  move  toward  the 
center  or  recede  uniformly  with  the  rotation  of  the  cam. 

The  valve  is  rotated  by  means  of  the  lever  shown  at 
the  left,  and  the  two  spur  gears  at  the  right  serve  to 
transmit  the  motion  to  the  spindle. 

Valves  having  stems  from  i  to  fu  in.  in  diameter  and 
heads  up  to  3  in.  in  diameter  can  be  held.  Valve  stems 
having  two  diameters  can  be  accommodated,  since  the 
two  chucks  operate  independently  of  each  other.  The 
valve  is  rotated  by  means  of  the  lever  shown  at  the 
left,  and  the  two  spur  gears  at  the  right  serve  to  trans- 

mit the  motion  to  the  spindle. 

A  high-speed  cutting  tool  i  in.  square  in  sections  is 
employed.  It  can  be  easily  removed  and  sharpened. 
It  is  mounted  in  a  slide  that  can  be  swung  through  an 
angle  of  over  30  deg.  Thus,  at  the  central  position 
45-deg.  valves  are  faced,  while  30-  and  60-deg.  valves 
are  faced  at  the  two  extreme  positions.  As  the  driving 
handle  is  turned,  the  toolslide  is  automatically  fed  in- 

ward. This  action  is  accomplished  by  means  of  a  worm 
and  spur  gearing  connecting  the  driving  shaft  to  the 
slide. 

The  worm  wheel  can  be  disengaged  by  means  of  the 

PEERLESS  HAND-OPERATED  VALVE  LATHE 

knurled  knob  shown  at  the  side  of  the  spindle  housing 
to  permit  of  adjusting  the  position  of  the  slide  when 
setting  up.    When  this  knob  is  depressed,  the  tool  slide 
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can  be  nortd  by  hand  to  its  starting  position,  in  order 
to  akart  another  rut.  In  this  wajr.  vwrjr  light  cuts  can 
b*  made:  and  if  it  is  desired  to  increase  the  depth,  it  is 
Tery  aasjr  to  return  the  tool  to  the  starting  position  in 
the  naaaer  just  stated. 
Hw  raaft  of  movwaaBt  of  the  tool  is  controlled  by  a 

atgaant  that  disentagw  the  movement  before  any  jam- 
■dag  of  the  tool  carrier  occur«.  Since  the  feeding 
iiitH»r"««iw  b  located  inside  the  body,  it  is  protected 
fron  dirt  and  injury.  Due  to  the  fact  that  the  feeding 
motion  of  the  cutting  tool  is  uniform,  a  smooth  finish  is 
t«raed  on  the  seat  of  the  valva. 

Kcfo  "Uttle  Six**  Welding  Outfit 
In  the  acorapanying  illustration  are  shown  the  com- 

ponent parts  of  a  welding  outfit  recently  placed  on  the 
marine  by  the  Bastian-Blesalng  Co..  125  \V.  Austin  Ave., 
Chicago.  III.  The  outfit  is  made  up  of  standard  units  of 

Rcgo  equipment.  It  is  known  as  the  "Little  Six."  and  is 
intended  primarily  for  use  in  garages  for  handling  gen- 

eral repair  work. 

The  welding  torch  is  equipped  with  three  copper  one- 
piaea  welding  tipa.  It  will  weld  steel  up  to  1  in.  in 
thlckneae.  and  is  suitable  for  the  ordinary  range  of 
repair  work.  Its  construction  is  intended  to  prevent 
flashing  back.  By  replacing  the  welding  tip  with  a  cut- 

ting tip,  the  toneh  can  be  adapted  to  the  cutting  of 
steel  up  to  1  in.  in  thickness.  Any  sort  of  brazing  can 
bt  performed  with  the  small  tips  that  are  furnished. 
Lead  burning  or  welding,  as  in  battery-repair  work,  can 

.   «  .'1 
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be  performed  by  the  outfit  with  the  use  of  a  special  tip 
fomlahed  for  this  purpose.  For  repairing  radiators,  a 

tip  8  in.  k>ng  is  provided,  so  as  to  reach  into  the  honey- 
comb of  the  cracked  radiator. 

For  removing  carbon  from  the  combustion  chambers 
of  automobile  cylinders,  a  decarbonizing  torch  is  pro- 

vided. This  is  a  separate  tool,  and  not  an  attachment  to 
the  welding  torch.  Other  apparatus  furnished  with  the 
outfit  consists  of  the  oxygen  and  acetylene  regulators, 
hose,  wrenches,  spectacles,  spark  lighter,  and  an  instruc- 

tion book.    

Saving  Time  in  Looking  for  the  Boss 
By  w.  a.  Saiixeb 

The  writer  recently  noticed  a  very  good  kink  in  a 
Jobbing  machine  shop  which  apparently  was  a  great 
time  saver  and  convenience.  Because  of  the  nature 
of  the  work  done  it  was  necessary  for  the  machine  hands 
in  various  parts  of  the  shop  to  consult  frequently  with 
ttaa  superintendent  as  to  the  details  of  the  work,  etc 

Under  the  old  arrangement,  it  became  necessary  for 
the  operator  to  leave  his  machine  and  go  to  the  shop 
ofltce  to  see  the  foreman  or  superintendent  unless  he 
happened  to  be  passing  by.  During  all  the  while  the 
operator  was  seeking  the  superintendent  the  machine, 
of  course,  was  lying  idle. 

To  eliminate  this  time  and  production  waste,  the 
shop  was  laid  out  into  10  convenient  zones,  and  in  n 
central  place  in  each  zone  was  placed  a  push  button 
which  connected  with  a  call  board  in  the  shop  office — 
each  sone  being  identified  by  its  own  number.  If  an 
operator  in  Zone  9  wanted  to  consult  with  the  foreman 
or  shop  superintendent  instead  of  tracking  the  entire 
lentrth  of  the  shop  to  the  shop  office,  he  merely  stepped 
to  the  push  button  for  Zone  9  and  signalled  for  the 
superintendent.  If  the  superintendent  was  not  in  the 
office,  the  shop  ofllWe  boy  sought  him  out. 

It  was  the  experience  in  this  shop  that  this  simple 
expedient  resulted  in  a  saving  which  amounted  to 
about  2  per  cent  of  the  productive  time — quite  an  im- 

portant item  in  its  effiect  on  profits.  All  big  shops  have 
good  call  systems,  but  many  small  ones  do  not. 

Farm  Machinery  Needed  in  Latvia 
Farm  machinery  is  very  much  needed  in  Latvia,  ac- 

cording to  recent  reports  from  trade  commissioner  H. 
Lawrence  Groves.  The  Central  Agricultural  Co-opera- 

tive Society,  of  Latvia,  has  issued  a  statement  outlining 
these  requirements,  and  states  that  this  machinery 
should  be  furnished  within  the  next  two  years.  At 
present  the  intention  is  to  replace  only  the  machinery 
destroyed  or  removed  as  a  result  of  the  war.  This  dues 
not  cover  the  needs  arising  from  the  large  number  of 
farm  units  established  in  the  last  few  months  through 

the  operation  of  the  government's  reform  act. 
The  machinery  most  needed  is  as  follows:  One  and 

two  bottom  plows,  11,000;  2,500  harrows  and  pulver- 
izers; 1,200  cultivators;  650  seeding  machines;  3.000 

gra.ss  mowers;  1,500 grain  harvesters  (probably  "dump" 
reapers);  3.000  horse  rakes;  500  potato  diggers;  100 
thrashing  machines,  with  self  feeder;  25  tractors. 

In  Latvia  the  farms  are  usualy  small  and  light  ma- 
chinery enjoys  a  brisk  market.  The  combined  reaper 

and  mower  has  not  gained  the  confidence  of  the  local 
agriculturists,  who  seem  to  prefer  the  reaper  and  mower 
as  separate  machines. 

The  importation  of  farm  machinery  in  Latvia  is  now 
entirely  in  private  hands,  the  government  having  aban- 

doned its  former  activities  in  this  line.  Agricultural 
organizations  are  now  making  an  effort  to  obtain  finan- 

cial a.ssistance  from  the  government  in  the  form  of  sub- 
ventions to  assist  the  farmers  in  the  purchase  of  needed 

machinery*. German  and  Swedish  manufacturers  are  keen  com- 
petitors in  the  Latvian  market,  and  in  the  past  the  ad- 
vantage has  been  on  the  side  of  the  Germans.  Of  late, 

however,  machinery  of  German  make  has  not  been  of 
satisfactory  quality,  and  there  has  been  an  increasing 
demand  for  American-made  machinery.  New  agencies 
have  been  established  and  the  local  net  price  of  Ameri- 

can machinery  compares  favorably  with  that  of  the 
German  machines. 

Generally,  the  largest  purchasers  of  machinery  are 

the  co-operatives,  and  in  Latvia  there  arc  three  im- 
portant ones.  Also  many  purchases  are  made  through 

the  central  co-operatives  In  Lithuania  and  Esthonia.— 
Commerce  Reports. 
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Metal  Industries  Paid  $457,- 
251,793  Tax  in  1919 

Companies  engaged  in  metal  manu- 
factures in  the  United  States  in  1919 

paid  a  total  tax  of  $457,251,793.  In  all 
13,188  companies  were  engaged  in  this 
industry.  Of  that  number  9,689  com- 

panies had  net  incomes  totaling  $1,789,- 
212,574;  the  remaining  3,429  companies 
had  deficits  totaling  $119,834,070. 

The  number  of  corporations  and  the 
total  net  income  of  each  group  is  shown 
by  the  following:  Crude  and  refined 
metal  production,  158  companies,  net 
income  $38,266,652;  stock  products  made 
in  foundries  or  rolling  mills,  2,158  com- 

panies, net  income  $449,896,677;  agri- 
cultural machinery,  steam  appliances 

and  construction  machinery,  826  corn- 
panes,  net  income  $160,089,853;  metal- 
working  and  paper-making  machinery, 
heavy  ordinance,  rolling  stock,  safes 
and  vaults,  445  companies,  net  income 
$122,516,791;  general  electric  ma- 

chinery, stationary  and  marine  engines, 
and  refrigerating  machinery,  343  com- 

panies, net  income  $66,930,812;  motor 
vehicles,  airplanes  and  spare  parts,  302 
companies,  net  income  $233,814,078; 
boot  and  shoe  machinery,  typewriters 
and  calculating  machines,  gas  and  elec- 

trical fixtures,  335  companies,  net  in- 
come $73,237,804;  metal  furniture, 

ornamental  iron  work  and  sewing  ma- 
chines, 106  companies,  net  income  $5,- 

695,385;  fire  arms,  hardware,  cutlery, 
hand  and  machine  tools,  and  gages, 
4,378  companies,  net  income  $428,035,- 
834;  all  other  metal  products,  2,877 
companies,  net  income  $130,427,740, 
smelting  and  refining  (base  metals), 
623  companies,  net  income  $4,512,149; 
smelting  and  refining  (precious  metals), 
567  companies,  net  income  $26,285,275. 

These  figures  are  taken  from  a  recent 
compilation  made  by  the  Bureau  of  In- 

ternal Revenue. 

»   
Secretary  Hoover  Talks  to 
Business  Paper  Editors 

The  monthly  meeting  of  the  editors  of 
the  National  Conference  of  Business 
Papers  with  Secretary  of  Commerce 
Hoover,  was  held  in  Washington  on 
Feb.  27.  Mr.  Hoover  discussed  various 
national  problems.  At  a  luncheon  meet- 

ing, Col.  Nelson  Gaskill,  chairman  of 
the  Federal  Trade  Commission  ex- 

plained the  purpose  and  work  of  the 
commission. 

The  editors  met  during  the  afternoon 
with  the  Chamber  of  Commerce  of  the 
United  States. 

Senate  Has  Screw  Thread 
Commission  Bill 

The  bill  extending  the  life  of  the 
National  Screw  Thread  Commission  for 
a  period  of  five  years  has  been  reported 
to  the  Senate  by  the  Committee  on 
Manufactures,  with  the  recommenda- 

tion that  it  be  passed  by  that  body. 
The  committee  also  recommended  that 

the  legislation  receive  early  considera- 
tion. The  measure  has  already  passed 

the  House.  In  reporting  the  bill  to  the 
Senate,  the  committee  quoted  from  the 
testimony  of  Secretary  Hoover  and 
Director  Stratton,  which  was  given 
before  the  House  committee,  no  hear- 

ings having  been  held  by  the  Senate 
committee. 

Iron  and  Steel  Exports 
Exports  of  iron  and  steel  in  January 

amounted  to  157,000  tons,  the  largest 
since  April  of  last  year.  Exports  of 
copper  totaled  53,130,000  pounds,  which 
was  a  decrease  of  over  8,000,000  pounds 
from  December.  Imports  of  tin  in- 

creased to  8,103,000  pounds  and  were 
larger  than  for  any  month  of  1921. 

Exports  to  China  Still 
Below  1920 

Exports  from  the  United  States  to 
China  for  the  year  1921  were  $108,290,- 
435,  in  value,  which  is  an  enormous  in- 

crease over  the  $24,872,745  of  1913-14, 
although  a  considerable  drop  from  the 
$145,737,321  of  1920,  when  the  high 
price  of  silver  tended  to  increase  the 
buying  power  of  the  Chinese  and  to 
stimulate  imports  of  all  kinds.  When 
the  drop  in  silver  occurred,  it  became 
extremely  difficult  for  the  Chinese  pur- 

chasers to  pay  for  the  goods  already 
ordered,  and  the  ports  were  congested 
with  imports,  which  have  been  absorbed 
only  very  slowly,  as  the  return  to  nor- 

mal trade  conditions  was  greatly  de- 
layed by  the  famine  in  northeastern 

China,  and  by  unsettled  political  condi- 
tions in  many  places.  It  is  surprising 

under  the  circumstances  that  the  de- 
crease in  our  exports  to  China  was  not 

greater,  and  the  situation  is  a  proof  of 
the  fundamental  soundness  of  the  eco- 

nomic conditions  in  China,  which 
enabled  the  business  of  the  country  to 
resist  so  many  unfavorable  tendencies. 

Safety  Code  for  Grinding 
Wheels  Approved  by 
Standards  Committee 

The  sectional  committee  appointed 
under  the  joint  sponsorship  of  the 
Grinding  Wheel  Manufacturers  Asso- 

ciation of  the  United  States  and 

Canada,  and  the  International  Associa- 
tion of  Industrial  Accident  Boards  and 

Commissions,  has  made  its  report  on  a 
safety  code  for  abrasive  wheels.  The 
code  has  been  approved  as  tentative 
American  standard  by  the  American 
Engineering  Standards  Committee. 

The  code  contains  rules  and  specifica- 
tions considered  necessary  to  insure 

safety  in  the  use  of  abrasive  wheels 
operating  at  speeds  in  excess  of  2,000 
surface  feet  per  minute.  It  consists 
of  sections  dealing  with  scope,  types 
of  protection  devices,  storage  and  in- 

spection of  wheels,  general  machine  re- 
quirements, protection  hoods,  work 

rests,  protection  of  wheels,  flanges, 
mounting,  speeds,  operating  rules  and 
general  data. 

Copies  of  the  code  may  be  secured 
from  the  American  Engineering  Stand- 

ards Committee,  29  West  39  St.,  New 
York  City,  for  ten  cents. 

Reductions  in  Idle  Freight 
Cars  Continues 

Reports  received  by  the  car  service 
division  of  the  American  Railway  Asso- 

ciation show  that  on  Feb.  15,  a  total  of 
449,819  freight  cars  were  idle  because 
of  business  conditions,  compared  with 
467,997  on  Feb.  8,  a  reduction  of  18,178. 

Surplus  cars,  that  is  cars  in  good 
repair  and  immediately  available  for 
service  if  necessary  to  meet  traffic  con- 

ditions, consisted  of  278,481  cars  of  the 
total,  while  the  remaining  171,338  rep- 

resented the  number  of  idle  freight 
care  needing  repairs  in  excess  of  the 
number  normally  in  bad  order. 

Surplus  box  cars  numbered  104,513 
on  Feb.  15,  a  reduction  within  a  week 
of  17,015  cars,  while  surplus  coal  cars 
totaled  112,050  which  was  a  reduction 
of  11,069  within  the  same  period. 

Maryland  College  To  Teach 
Foremanship 

A  course  in  foremanship  training, 
under  the  Smith-Hughes  Act,  has  been 
established  by  the  School  of  Commerce 
of  the  University  of  Maryland,  Balti- 

more, Md.  It  provides  training  for 
men,  without  expense  to  them  or  to 
their  employers. 
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The  Trend  of  BhImh  Im- 
provement—Plants 

Btmming 
TW 

■waMfacturtr  of  auto- 
nmmmid  iu  workinc  fone 
to    8,S00    rmploy««».    the 
T  of  opvrauvr*   «wr  at 

Pik.    — iif>wlui<M«    of    trxtUo 
,  li  arnuicinc    for   the   im- 
••■■iptioB    of   opermlioiM    at 
vkidi  hm  b«ta  idl«  for  m 

«f  ■■hUm  past.    Th«  company 
hmt  tak«e  aa  oHar  for  SS^OOO  bobbins 
and  otlMr  oqalpiaout. 

TIm  Coaatw  Steal  Co..  Birmb^ban. 
Ala-  haa  tmmmd  oporatioaa  at  iu 
■ImI  baop  aa4  haad  aiill.  followiac  a 
»«riod«f 

TIm  Batnaaa  Conpaniet,  Inc.,  Gr«n* 
lodi^  N.  J.,  manufacturer  of  arricuN 
tval  iaiDl*ai«flts,  ban  resumed  produc- 
tiaa  at  Ita  local  plant  on  a  full-time 
haak,  followtaic  •  curtailment  for  about 
threa  BMetha.  Prartirally  all  of  the 
fiNBMi  operatireo  are  employed  at  the 
plaat.  Aa  extra  hoar  haa  been  added 
m  tha  tagalar  workiav  ita. 
TW  Nawpert  New«  ShipballdinK  and 

Dirlock  Co..  Newport  New*.  Va..  will 
aM  tntm  IJWO  to  2A>0  men  to  iU 
workinc  force  about  the  middle  of 
March,  followinr  the  arrival  of  the 

"O^eviatban"  at  the  plant,  for  which  a 
rataadltiuning  contract  hai  been  re- 
cahrod  froai  the  Government. 

Tite  Baltimora  A  Ohio  Railroad  Co., 
ita  heavy  repair  shop  at 

d.  Md-  ffollowiaff  idlcneM  for 
abeot  two  iMatM  past  Kmplo^'ment 
will  be  rtvan  to  approximntely  300  men. 

The  Tefineeaee  Coal.  Iron  A  Railroad 
Oa..  Birmingham,  Ala.,  haa  resumed 
pradurtion  at  its  stmctnral  steel  mill 
at  Fairfield.  Ala.,  following  a  period 
af  corlallmcat. 
The  El  Psao  A  Southwestern  Rail- 

?«ad  Ca.,  n  Paso,  Tcx»  haa  resumed 
operations  in  all  departments  at  its 
local  shops,  foltowinc  a  «hut  down  for 
a  nnmber  of  werta.  Employment  is 
beinr  riven  to  aboot  S2S  men. 
The  American  Locomotive  Co.  is 

■alataintnr  active  operations  at  its 
Brooks  Ixicomotive  Works,  Dunkirk,  N. 
T,  ffvinc  emplorment  to  a  larce  work- 

inc force.  Production  is  concentrated 
oo  twenty-five  larr*  locomotiveii  for 
tha  Northrm  Pacific  Railroad  and  a 
qoaatity  of  rapair  work. 

The  Erie  Railroad  Co..  BO  Church  St. 
Vaw  York,  has  leased  its  repair  shops 
at  MeadvOlc.  Pa.  which  have  been 
ciossd  tor  aooM  ttflM  past,  to  W.  S. 
Sfldafga.  head  of  tba  naehanieal 
dipartaMBt,  who  has  ssenred  a  leave 
of  abasnca  to  operate  the  plant.  The 
shops  win  be  reopened  at  once  for  full 
capacity  predoctloa,  ander  the  private 
auutacemcntj^^tivinr  employment  to leti  than  MO  men.  Contract  work 
«fli  be  handled  for  the  railroad. 

The  Ancricaa  Car  A  Foundry  Co. 
haa  recalred  aa  order  for  the  repair  of 
M*  cart  for  the  Delaware.  Lackawanna 
A  Wrvtem  Railroad,  and  will  handle 
tka  vork  at  iU  Berwick,  Pa.,  plant. 

■atter  Brothers.  Inc.,  Pottstown.  Pa.. 
■aaafactofcra  af  Boiler*,  tanks,  stacks, 
ate.,  has  taaoMd  operations  at  ita 
plant  aadar  •  rernlsr  aicht^boor  day 
— cfclna  schsdnle,  following  a  eortail- 
■Mnt  OS  a  number  of  weeks. 

The  TVaasoe  A  WilHsms  Stael  Port- 

inc  Corporation.  Alliancf,  Ohio,  has 
adopted  a  double-shift  workine  basis 
at  its  local  plant  to  handle  production 
for  recent  orders.  The  company  resumed 
operations  at  the  plant  in  January, 
followinir  a  period  of  curtailment 
The  Nauonal  Cast  Iron  Pipe  Co., 

Birmincham,  Ala.,  has  received  an 
order  for  1,200  tuns  of  pipe  for  use 
at  St.  Paul,  Minn.,  ami  for  1,000  tons 
for  deliver)'  at  Port  Arthur,  Tex. 

The  American  Bushings  Co..  Marys- 
ville,  Mich.,  manufacturer  of  bras.t 
piston  bushings  for  automobile  enKinos, 
has  placed  its  plant  on  a  doubleohift 
operatinc  baais.  A  rei-ord  volume  of 
orders  has  been  received  recently. 

The  Western  Steel  Car  A  Foundry, 
Chicairo,  a  subaidiao'  of  the  Pressed 
Steel  Car  Co.,  PitUburrh,  Pa.,  has 
secured  an  order  for  600  rondola  cars 
from  the  Great  Northern  Railway  CSo., 
and  will  handle  the  work  at  iU  Hckc- wisch  shops. 

The  Chesapeake  A  Ohio  Railroad  Co.. 
Richmond,  Va.,  will  soon  place  orders 
for  about  18.000  tons  of  steel  rails. 

The  H.  H.  Franklin  Co..  Syracuse.  N. 
Y..  has  arranged  a  fund  of  15,000,000. 
for  the  establishment  of  a  new  plant 
to  be  devoted  exclusively  to  the  manu- 

facture of  a  liftht  four-cylinder,  air- 
cooled  automobile.  The  proposed  works 

will  be  designed  for  a  capacity  of  60 
complete  cars  a  day  under  one-shift 
operatini;  schedule,  and  100  cars  with 
double-shift  operation,  grivinf;  employ- 

ment to  more  than  2,W)0  men.  The 
company  is  reported  to  be  necotiatinK 
with  the  receivers  for  the  Willys 
Corporation  for  the  purchase  of  the 
nearly  completed  plant  on  Newark 
Avenue,  Eliuibeth,  N.  J.,  includinar  the 
former  works  of  the  Duesenborir  Alotors 
Co.,  adjoiningr.  The  Willy.s  plant  is 
said  to  represent  an  investment  in 
excess  of  $5,000,000,  and  was  laid  out 
for  the  manufacture  of  a  six-cylinder 
automobile,  to  b«  known  as  the 
Chrysler  Six. 
The  Baltimore  A  Ohio  Railroad  Co., 

has  added  about  100  men  to  the  working 
force  at  its  shops  at  Kcyser,  W.  Va.. 
placinir  the  plant  on  a  full  operating schedule. 

The  Mcintosh  &  Seymour  Corpora- 
tion, Auburn,  N.  Y.,  manufacturer  of 

engines,  has  received  a  contract  for  the 
constmctioB  of  ten  160-hp.  Diesel 
entrinea,  for  ose  on  the  State  barge canal. 
The  American  Rollinjc  Mill  Co., 

Middletown,  Ohio,  has  resumed  opera- 
tions at  iu  Central  Works,  which  have 

been  idle  for  some  time  past.  All  of 
the  mills  of  the  company  are  now  In 
service  for  the  first  time  since  Jan. 
1921. 
The  Denver  &  Rio  Grande  Railroad 

Co.,  Denver.  Colo.,  will  soon  place 
orders  for  tnc  construction  of  twenty 
Pacific  t\T>e  locomotives. 
The  Slatinirton  Steel  and  Iron  Co., 

Slatinirton,  Pa.,  has  resumed  operations 
nt  iU  bar  mill,  followinir  a  shut  down 
of  several  months. 

The  Hy»tt  Roller  Bearinir  Co..  Har- 
rison, N.  J.,  is  increasinir  operations 

at  iu  plant  and  adding  to  the  working 
force.  Preference  is  being  given  to 
former  employee*  and  notifTcations  are 
being  issued  for  the  men  to  return 
to  wnrk. 

The  New  York,  New  Haven  A  Hart- 
ford Railroad  Co..  New  Haven,  Conn., 

is  nlanning  for  a  fund  of  $3,000,000,  for 
extensions  and  improvements  to  road, 
shops  and  other  property;  and  $2,066^ 

000  for  the  purchase  of  new  oquipnient 
Application  for  approval  has  been  iiiude 
to  the  InUrsUte  Commerce  Commis- 
sion. 

The  Houde  Mfg.  Co.,  Buffalo,  N.  Y.. 
manufaoturer  of  shocic  absorbers  for 
automobiles  and  other  automotive 
equipment,  is  increasing  production  at 
its  loral  plant,  and  is  now  giving  em- 

ployment to  about  150  operatives. 
The  CIreat  Northern  Railroad  Co..  St 

Paul,  Minn.,  will  expend  about  (7.000,- 
000  for  truck  extenaion.s  and  biiildiiiMr 

and  shop  additions  and  improvinunis 
during  the  present  year.  An  api>i  uima 
tion  of  $4,000,000,  also,  has  been 
arranged  for  the  purchase  of  new 

equipment. 
The  llarrisburg  Machine  and  Electric 

Welding  (\t.,  Eighteenth  and  Chestnut 
St.,  llarrisburg,  Pa.,  has  adopted  a 
capacity  production  schedule  in  all  de- 
pa  rtmenU. The  United  SUtes  Cast  Iron  Pino 
and  Foundrj'  Co..  East  Burlington,  N. 
J.,  has  secured  an  order  for  0,000  tons 

of  pipe  from  tha  Peoples'  Gas  Co., 
Chicago.  III. 
The  Ijicey  Manufacturing  Co.,  Bridge- 

port Conn.,  is  operating  its  plant  to 
capacity  six  days  per  week,  and  has 
sufficient  business  to  keep  fully  occu- 

pied for  a  year  upon  the  present  sched- 
ule. The  company  makes  special  tools, 

dies,  fixtures  ana  machinery  on  con- 
tract. 
The  Grant  Manufacturing  and  Ma- 

chine Co.,  Bridgeport,  Conn.,  through 
its  manager,  Mr.  Kingsbury,  reporU  a 
steadily  and  consistently  increasing 
volume  of  business  for  the  last  four 
months  and  looks  for  a  complete  return 
to  normal  conditions  in  nil  lines  this 
spring.  The  concern  builds  riveting 
and  wire  machinery. 

The  Haskcll-Bnrker  plant  at  Michigan 
City,  Ind.,  recently  taken  over  by  the 
Pullman  Co.,  according  to  reports  from 
Chicago,  is  operating  on  full  time. 

The  New  Departure  Manufacturing 
Co.,  Bristol,  Conn.,  is  reported  running 
full  time  with  a  force  of  2,000  em- 

ployees. Since  this  company  normally 
employed  about  1,100  persons  in  1914, 
the  present  figures  are  a  good  sign  of 
prosperity.  It  is  said  the  company  i 
operating  almost  100  per  cent  in  execs- 
of  pre-war  business. 

The  Charles  H.  Besly  Co.,  of  ChlcaKo. 
111.,  reporU  it  has  received  more  ordeis 
for  Beslcy  disk  grinders  and  accessoriis 
during  February,  than  during  any  given 
period  since  November,  1920. 

Stinnes  to  Operate  Ships 
on  the  Danube 

Edwin  C.  Kemp,  American  Commis- 
sioner at  Budapest,  reports  to  the  De- 

partment of  Commerce  that  owinp  to 
numerous  obstacles  to  the  exneflious 

handling  of  rail  traffic  through  tne  suc- 
cession states,  the  Stinnes  group  of 

Germany  is  reported  to  be  placing 
orders  for  barges  of  800  to  1,000  tons, 
both  in  Germany  and  abroad,  for  use  in 
transporting  German  goods  to  states 
bordering  on  the  Dnnube.  It  is  also 
reported  that  a  shipbuilriing  firm  of 
Budapest  is  working  to  full  capacity  on 
orders  for  Roumnnia  and  Czecho- 
Slavakia,  for  whom  twelve  barges  and 
four  cargo  steamers  are  said  to  have 

been  completed  during  last  summer. 
The  opinion  is  expressed  that  the 
Stinnes  group  will  shortly  have  a  fleet 
of  ships  on  tne  Danube. 
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The  Business  Barometer 
This  Week's  Outlook  in  Commerce,  Finance,  Agriculture  and  Industry 

Based  on  Current  Developments 
BY   THEODORK  H.    PRICE 

Editor,   Commerce  and  Pi^umce,  eNw  York 

(Copyrighted,  Theodore  H.  Price  PuhXishing  Corporation,  16  Bxchanye  Place,  Neu>  Tork) 

A  reader  of  these  articles  writes  me 
that  he  finds  them  discouraging  be- 

cause they  tell  so  glibly  of  the  millions 
raised  for  corporations  and  governments 
in  the  money  markets  of  the  world, 
while  he  finds  it  so  difficult  to  borrow 
the  few  thousands  that  he  needs  in  the 
conduct  of  his  business. 

I  sympathize  with  him  for  I  well  re- 
member how  angry  I  was  when  as  a 

young  man  in  business  in  a  small  city 
I  read  of  the  low  rates  at  which  the 
money,  for  which  I  was  paying 
usuriously,  seemed  to  be  lending  in  New 
York.  But  with  experience  I  came  to 
understand  that  there  is  properly  a  wide 
difference  between  the  rate  at  which 
money  can  be  borrowed  in  large 
amounts  on  security  that  is  instantly 
convertible,  and  the  charge  made  for 
loans  that  are  either  unsecured  or  se- 

cured by  collateral  which  though  its 
value  is  undoubted  cannot  be  sold  by 
telephoning  the  Stock  Exchange,  as  can 
stocks  and  bonds. 

Only  last  week  an  old  friend  sent 
me  a  considerable  sum  requesting  that 
I  should  invest  it  "safely."  Although 
I  gehjerally  decline  such  requests  I 
could  not  refuse  this  one  and  being 
anxious  to  put  the  money  where  it 
would  be  absolutely  secure  I  suggested 
a  farm  mortgage  or  a  loan  upon  im- 

proved real  estate  in  a  growing  city, 
than  which  no  investment  is  in  my 
opinion  safer.  The  suggestion  was  in- 

stantly rejected  by  my  friend,  who  in- 
sisted that  he  wanted  a  security  that 

he  could  sell  without  trouble  whenever 
he  wanted  his  money  back. 

Interest  Rates 

I  tell  of  the  incident  to  explain  the 
disparity  in  interest  rates  so  much  com- 

plained of  just  now.  In  all  the  larger 
money  markets  of  the  United  States,  as 
well  as  those  of  England,  Holland,  and 
some  other  countries,  there  is  now  much 
capital  that  is  seeking  a  semi-liquid  in- 

vestment. Its  owners  will'  not  lend  it on  real  estate  or  merchandise  because 
such  loans  are  not  quickly  convertible; 
nor  will  they  buy  commercial  paper  be- 

cause they  cannot  get  their  money  back 
until  the  paper  matures.  The  com- 

munity is  therefore  dependent  upon  the 
banks  or  the  limited  few  who  specialize 
in  lending  on  unsecured  or  slow  security 
for  the  credit  that  commerce  and  agri- 

culture require,  and  as  the  supply  of 
such  funds  is  relatively  restricted  the 
market  rate  for  them  is  correspondingly 
high. 

As  the  convertible  investments  are 
absorbed  the  return  from  them  declines 
and  investors  who  desire  a  higher  rate 
of  income  are  gradually  compelled  to 
accept  securities  or  loans  which,  though 
perfectly  good,  cannot  be  so  quickly  re- 

sold. To  bankers  all  this  is  trite  and 
it  is  written  not  for  them,  but  to  allay 
the  widespread  discontent  that  is  plainly 
evident   among   many   otherwise   well- 

informed  business  men  who  feel  that 
they  are  being  unjustly  deailt  with. 

During  the  week  ending  last  Satur- 
day the  redistribution  of  the  world's unemployed  capital  has  proceeded 

apace.-  In  all  the  major  financial  cen- 
ters the  demand  for  investment  securi- 
ties has  been  enormous.  In  Paris  peo- 
ple stood  in  line  all  night  that  they 

might  have  a  chance  at  a  new  issue  of 
Paris  Lyons  &  Mediterranean  Railway 
securities  that  was  enormously  over- 

subscribed; and  in  London,  Amsterdam 
and  New  York  the  market  for  both  new 
and  seasoned  securities  of  the  first-class 
seemed  almost  insatiable. 

This  somewhat  sudden  revival  in  the 
demand  for  bonds  and  high  grade  stocks 
may  be  due  in  part  to  the  accumula- 

tion of  investment  fimds  while  buyers 
hesitated  in  fear  of  a  bonus  bill  that 
would  necessitate  a  huge  government 
loan;  but  for  the  most  part  it  reflects 
the  release  of  capital  hoarded  by  the 
timid  who  are  now  becoming  bolder 
as  the  world  seems  to  be  gradually 
finding  itself  again.  In  time  the  money 
thus  put  in  circulation  will  reach  the 
remoter  fields  of  agriculture  and  indus- 

try, and  the  disparity  in  interest  rates 
will  not  be  so  great. 

This  is  the  classical  sequence  always 
to  be  observed  during  a  period  of  .busi- 

ness recovery  but  in  the  present  in- 
stance it  ■will  be  somewhat  hastened  in 

the  United  States  by  our  continued  ac- 
cumulation of  gold.  The  supply  held  by 

the  Federal  Reserve  Banks  increased 
another  $5,000,000  last  week,  despite 
which  the  reserve  ratio  dropped  1.4  per 
cent  to  76.7,  chiefly  because  there  was 
an  aggregate  gain  of  $71,000,000  in 
circulation  and  deposits. , 

The  developments  of  the  week  were 
not  otherwise  important.  The  coal 
strike  set  for  April  1  still  threatens, 
but  the  threat  seems  to  have  lost  its 
terror.  A  few  of  the  markets  have 
been  reactionary  but  none  of  them  have 
showrn  any  weakness.  •  Some  of  the 
speculators  who  had  substantial  profits 
in  their  holdings  of  stocks,  wheat,  corn, 
cotton,  etc.,  have  been  realizing  but 
their  offerings  have  been  well  taken  and 
the  position  in  each  case  has  probably 
been  strengthened  by  the  redistribution. 
Sugar,  is  however,  one  commodity  that 
has  advanced  and  granulated  is  now 
up  to  5.20,  at  which  price  the  quantity 
for  sale  is  relatively  small.  Coffee  has 
been  somewhat  easier  upon  a  report 
that  the  Brazilian  government  has  de- 

termined to  abandon  "valorization"  be- 
cause it  was  no  longer  necessary.  This 

is  probably  true  and  if  the  artificial 
support  hitherto  given  coffee  is  with- 

drawn, higher  prices  are  likely  when 
the  market  is  left  to  itself.  Copper  is 
a  shade  steadier  and  continued  im- 

provement in  the  demand  for  and  output 
of  iron  and  .steel  is  reported.  It  is 
attributed  chiefly  to  the  railroad  buy- 

ing, but  an  improved  inquiry  from 
building  eontractor.s  is  also  to:be  not^d. 

Cotton  and  wool  have  been  quiescent 
at  previous  levels.  There  is  nothing 
new  in  either  market,  but  the  fertilizer 
companies  say  they  can  sell  all  the 
cotton  fertilizer  they  «re  willing  to  put 
out  on  credit.  The  trade  is  now  pre- 

pared for  a  crop  of  10,000,000  bales  this 
year  and  present  prices  are  predicated 
upon  the  expectation  of  that  yield.  The 
jobbing  trade  is  good  but  the  full  effect 
of  the  advance  in  wheat  and  com  upon 
the  farmer's  purchasing  power  will  not 
be  felt  until  April  or  MJay  when  buying 

for.  the  fall  trade  commences'. Railroad  traffic  is  gaining  and  some 
officials  predict  a  car  famine  this  sum- 
mer. 

FoREiON  Exchange  Market 

In  the  foreign  exchange  market 
sterling  and  francs  have  maintained  the 
advance  of  last  week,  and  sterling  at 
one  time  sold  as  high  as  4443,  but  marks 
fell  to  .41  upon  a  statement  showing 
that  there  were  116,280,969,000  paper 
marks  outstanding  as  of  Feb;  23.  Swiss 
francs  are  selling  at  19.58,  which  is 
slightly  over  their  gold  value  19.3. 
This  due  to  the  aocvmiulation  of  Ger- 

man capital  in  Zurich  and  Berne  where 
taxes  are  low.  The  result  is  a  great 
plethora  of  money  in  Switzerland  and 
the  bank  rate  has  been  reduced  to  31 

per  cent,  while  good  bankers  accept- 
ances are  selling  in  Zurich  at  2  per  cent. 

The  proposal  to  pass  a  bonus  bill  that 
would  make  most  of  the  soldiers  bor- 

rower and  be  chiefly  a  bonus  to  the 
pawn  brokers  need  not  be  seriously 
considered.  It  is  already  killed  by ridicule. 

The  State  of  Missouri  has,  however, 
just  sold  $15,000,000  of  its  bonds,  the 
proceeds  of  which  will  be  distributed 
among  the  soldiers  enlisted  from  that 
state.  It  is  probable  that  at  least 
$300,000,000  will  have  been  disbursed 
among  the  soldiers  by  the  various 
states  before  the  summer  is  orer. 

Great  opposition  to  the  ship  subsidy 
is  developing  among  those  who  main- 

tain that  it  is  inconsistent  to  refuse  the 
soldiers  a  bonus  and  give  one  to  the 
ship  owners  who  compose  a  much 
smaller  and  less  necessitous  class.  It 
is  also  pointed  out  that  the  proposed 
subsidy  will  cost  more  than  will  be  ob- 

tained for  the  ships  whose  sale  it  is  ex- 
pected to  facilitate  and  that  we  would 

save  money  by  giving  the  ships  away. 
This  leaves  an  appeal  to  our  pride 

in  an  American  merchant  marine  and 
its  national  utility  as  the  only  argu- 

ments in  favor  of  the  subsidy.  The 
issue  will  not  be  decided  in  a  hurry  and 
a  weary  Congress  is  meantime  consider- 

ing an  adjournment  which  if  taken  will 
probably  be  the  signal  for  an  instant 
and  widespread  resumption  of  business 
activity.  The  stage  is  set,  the  actors 
are  ready  and  the  fear  of  Congressional 
interference  or  foolishness  is  the  chief 
reason  why  the  performance  is  not  al- 

ready, in  progress. 
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EncineerinK  and  Civic  Bodies  Pay  Honor  to  Ericsson  and  De  Lamater  on  Anniversary  of 
"Monitor-Merriraac"  Battle — Four  Bronze  Tablets  Unveiled  in  New  York 

TW 

timmr,' tto  m 
to 

of  tW 

fltaRMk  MHUvvnAry  uf  xh«  battle 
tiM  "Monitor"  and  the  "Mtr- 
tam  eelebratMi  on  March  9  by 

ivailiw  at  foar  bronie  tablets 
»  of  UM  two  OMB  who  built  the 
IImI  won  the  fknoaa  naval  battle 
Qril  War.  The  ceremony  was 

bx  the  DeLamater-EncMMi 
tioB  Committee,  eooiBoaed 
ithtva  of  variooa  itgmaer- 

«-aa  placed  upon  the  site  of  the  Phoenix 
Foundry,  where  much  of  Captain  Eric«- 
•on't  aarty  work  waa  done.  This  cere- 

mony waa  conducted  by  the  General 
Society  of  Mechaniea  and  Tradesmen. 

Of  the  two  other  tables,  not  shown 
here,  one  was  unveiled  by  the  Asso- 

ciated Veterans  of  the  De  Lamater  Iron 
Works,  on  Cunard  Pier  No.  M,  at 
the  foot  of  Weat  30th  St,  New  York 

of  Naiw  York,  while  the  others  ww« 
accepted  by  Dr.  Geonce  F.  Kunz,  for 
the  American  Scenic  and  Historic 
Preservation  Society. 

In  the  evening,  a  banquet  was  hold 
at  the  Waldorf-Astoria  Hotel,  at  which 
represenUtives  of  the  United  States 
and  the  Swedish  governments,  uf  vari- 

ous hiHlorio.  civic  and  technical  or- 
KanisatiuitK,  and  ordnance,  ahipbuilding 

TWO  OF  THK  TAI1L.KT8  I  NVBILJfD  IN  MBMORT  OP  CAPTAIN  JOHN  BRIOUHON  AND  CUHNIilLJUS  H.  Uli:  UAMATBK 

lacaad  dvk onaaiaations  in  New  York. 
The  tablet  ahown  on  the  richt  was 

•et  ap  at  Captain  Ericasons'  old  home at  S6  Beach  St .  .\ew  York  City,  and 
was  unveiled  by  repreoentatives  of  the 
Aaierican  Society  of  Swedith  Engi- 
neera.      The    one    shown    un    the    left 

City,  the  site  of  the  old  De  Lamater 
Iron  Works;  the  other  was  unveiled  at 
the  ContinenUl  Iron  Works,  West 
Calyer  St.,  Brooklyn,  N.  Y.,  by  Thomas 
P.  Rowland,  president  of  the  works. 
The  tablet  on  the  Cunard  pier  was 

accepted  by  Mayor  Hylan  tor  the  city 

and  shipping  interests  were  present 
The  diners  were  in  communication  by 
cable  with  a  simultaneous  banquet  in 
Stockholm,  Sweden,  at  which  members 
of  the  Royal  family  and  the  American 
minister  and  consul  did  honor  to  the 
memory  of  Ericsson  and  De  Lamater. 

Forei^  Trade  Council  to 
Study  Export  Problems 

at  May  Convention 
Americans  eacaced  in  foreign  trade 

or  connected  with  any  factor  of  our 
iateraational  comneree,  agricultural, 
eoanaarcial,  industrial,  financial  or 
tfUMpertation ;  all  chambers  of  com- 
OMTce,  beards  of  trade,  national  and 
state  aaaociatioas  and  other  commercial 
aai  tadostrial  or|raniiations,  as  well 
am  iknm  and  individuals,  are  invited  to 
partieipate  in  the  ninth  national  foreign 
trade  eomrentiaa,  to  be  held  in  Phila- 
Mpliia  on  Mar  10.  II  and  12,  under 
the  aMiees  of  the  National  Forvifn 
Trade  CooaciL 

A  feature  of  the  thr«e-<Uy  confer- 
ence will  be  the  trade  adviser  service. 

TUa  aerriee  is  intended  to  provide  in- 
formation on  any  foreign  trade  problem 

and  to  rive  adriee  as  to  how  beat  to 
handle  tae  problem.  A  apeclal  delega- 

tion of  rovemment  esperta,  conaula. 
eemmrrrial  attaches,  traoe  commission- 

ers, economic  and  statistical  experts 
will  be  at  the  disposal  of  the  deleirates. 

A  few  of  the  vital  nhjeets  that  will 
be  diaraaaed  have  Joat  bm  announced. 
TW  iaaariag  and  expansion  of  foreign 
trade  will  be  the  main  topic.  It  will 
he  atadied  fron  every  point  of  view  by 
leadaf*  In  commerce,  indoatry  and 
fhwaca.  They  wtll  seek  the  aohition  of 
the  prehlaaM  of  unemployment  and  the 
ftagnatian  of  bttsintaa.  One  of  the 

pnncipal  topiea  of  the  flrat  day's  meet- 
ing  will  U   "A   Foreign   Loan   Policy 

That  Will  Enable  Our  Idle  Factories 

to  Get  Work." "The  Merchant  Marine,  an  Inter- 
national Problem,"  is  another  of  the 

major  subjects  that  will  be  studied  at 
this  meeting.  Another  interesting 

transportation  topic  will  be  "Inland 
Waterways  as  Developers  of  Traffic." 
Other  topics  will  be:  "A  Practical 
Method  of  Putting  Our  Surplus  Gold 

to  Work  in  Financing  Foreign  Trade;" 
"The  Exporter's  View  of  the  Present 
Attitude  of  Banks  Toward  Foreign 

Trade;"  also  the  bank's  view  of  this 
latter  question.  Taxation,  exchange 
rates,  sales  promotion  and  advertising 
will  also  be  given  some  attention. 

Arrangementa  for  attending  the  con- 
vention can  be  made  with  the  secretary, 

O.  K.  Davis,  at  1  Hanover  Sqture, 
New  York  City. 

Baltimore  To  Have  Voca- 
tional Training  School 

Plans  are  being  made  by  the  board 
uf  school  commissioners,  Baltimore, 

Md.,  to  establish  ji  part-time  vocational 
training  school  which  will  be  attended 
by  employees  of  Industrial  plants  for 
one  or  two  sessions  each  week.  A 
number  of  the  planta  are  supporting 

the  plan,  incltiding  the  Baltimore  Car 
Works,  Curtis  Bay  Copper  and  Iron 
Works,  Davison  Chemical  Co.,  U.  S. 
Alcohol  Co.,  V.  S.  Industrial  Chemical 
Co.,  Prudential  Oil  Co.,  Maryland  Car 
Wheel  Works  and  U.  S.  Asphalt  and 
Reflning  Co. 

Westinghouse  Makes 

Changes  in  Per- sonnel 
Several  changes  in  personnel  have 

been  announced  recently  by  the  West- 
inghouse Electric  and  Manufacturing 

Co.,  of  East  Pittsburgh,  Pa.  Among 
them  i^re  transfers  of  various  managers 
in  the  district  offices. 

R.  L.  Rathbone,  branch  manager  of 
the  Cleveland  office,  will  take  up 
special  duties  in  connection  with 
merchandising  matters,  with  head- 

quarters in  Cleveland. 
J.  Andrews,  Jr^^  manager  of  the 

industrial  division,  Pittsburgh  office,  has 
been  appointed  manager  of  the  Cleve- 

land omce;  C.  D.  Taylor  succeeds 
Mr.  Andrews  in  the  Pittsburgh  office. 

R.  Seybold  has  been  appointed  man- 
ager of  price  statisticH.  He  will  also 

act  as  secretary  of  the  domestic  salet 
committee  and  will  assist  W.  S.  Rugg, 
assistant  to  the  vice-president  in 
general  duties  connected  with  the  vice- 

president's  office. 
W.  R.  Keagy  has  been  appointed 

office  manager  of  the  Cincinnati  office; 
and  J.  R.  Deering.  office  manager  of 
the  Los  Angelck  office. 

H.  S.  Walker  succeeds  M.  E.  Lanning 

as  promotion  manager  in  the  Denver 
office,  and  I.  G.  Cline  takes  op  the 
promotion  work  vacated  by  R.  A. 
O'Reilly  in  the  Chicago  office.  K.  L. 
Graham  succeeds  H.  C.  Hopkins  as 

promotion  manager  In  the  San  Fran- cisco office. 
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GTD  Code  To  Simplify 
Telegraphic  Orders 

A  carefully  compiled  and  comprehen- 
■nve  telegraph  and  cable  code  has  just 
been  published  by  the  Greenfield  Tap 
and  Die  Corporation,  of  Greenfield, 
Mass.  Although  the  code  was  origi- 

nally intended  for  the  company's  over- 
seas customers,  it  is  equally  suited  for 

its  domestic  trade  and  is  expected  to 
prove  a  means  of  reducing  the  cable 
and  telegraphic  expense  of  those  who 

■  have  occasion  to  order  goods  by  wire. 
The  code  as  now  published  represents 

several  years  of  work  in  classification 
of  cables  sent  and  received  by  the  home 
office.  It  is  a  five-letter  code,  and  so 
arranged  that  it  can  be  combined  with 
the  majority  of  standard  commercial 
codes.  The  technical  nature  of  many 
GTD  products  makes  it  impossible  to 
economically  describe  them  by  any 
standard   code. 

This  new  GTD  code  covers  every  item 
of  manufacture,  quotations  and  financial 
matter;  also  exchange,  technical  terms 
of  the  trade,  etc. 
The  code  is  included  in  the  new  No. 

46A  catalog  just  issued  by  the  Green- 
field Tap  and  Die  Corporation  and  copies 

may  be  obtained  from  the  home  office. 

Detroit  Letter 
The  Paige-Detroit  Motor  Car  Co.  is 

working  on  a  production  schedule  call- 
ing for  the  building  of  13,170  cars  dur- 
ing the  first  six  months  of  1922.  Seven 

thousand  of  these  will  be  Paige  models, 
while  the  remainder  will  be  the  new 
light-six  Jewett  model.  If  this  schedule 
is  met  it  will  mean  the  shipment  of  4,000 
more  cars  during  that  period,  than  were 
shipped  during  the  entire  year  of  1921. 

The  King  Motor  Car  Co.  is  reported 
to  have  received  foreign  orders  from 
England  and  Belgium,  which  call  for 
several  carloads  of  King  models.  Local 
orders  are  also  increasing,  dealers  in 
Erie,  Pittsburgh  and  Cleveland  having 
doubled  their  quotas.  President  Weber 
states  that  King  will  produce  7,500  cars 
this  year,  instead  of  the  contemplated 
2,500. 

The  new  Kess-Line  ear  will  be  on  the 
market  by  June  1.  The  car  will  be  built 
in  the  old  Liberty  plant  in  Detroit,  and 
officials  of  the  company  state  <that 
orders  are  now  being  bopked  up  to 
capacity.  The  new  car  will  be  built 
from  the  Kessler  patents.  The  motor, 
a  four-cycle  machine  with  eight  small 
cylinders  is  said  to  embody  some  new 
and  interesting  features,  among  which 
are  less  piston  displacement,  low  fuel 
consumption  and  absence  of  carbon  de- 

posit in  the  cylinders.  Tests  recently 
conducted  in  Detroit  were  entirely  sat- 

isfactory. The  new  car,  fully  equipped, 
will  be  marketed  around  $2,000. 

American  Machine  &  Foun- 
dry Co.  To  Make  Gur- 
ney  Elevators 

The  American  Machine  and  Foundry 
Co.,  of  Brooklyn,  N.  Y.,  has  acquired 
a  substantial  interest  in  the  Gurney 
Elevator  Co.,  of  New  York.  It  it  under- 

stood that  hereafter  Gurney  elevators 
will  be  manufactured  in  the  plant  of  the 
American   company,    in   Brooklyn. 

This  arrangement  was  brought  about 
to  provide  increased  manufacturing 
facilities  for  the  Gurney  company. 

Steel  Treaters  Hold  Sectional 
Meeting  in  New  York 

The  American  Society  for  Steel  Treat- 
ing has  inaugurated  a  new  plan  by 

which  sectional  meetings  are  held  under 
the  auspices  of  one  of  the  sections  or 
chapters,  as  they  are  called.  This  gives 
the  members  in  different  localities,  who 
may  perhaps  be  unable  to  attend  the 
annual  or  semi-annual  meetings,  an  op- 

portunity to  keep  in  touch  with  the 
work  of  the  society  and  of  the  members. 
These  local  meetings  are  really  a  part 
of  the  work  of  the  society  as  a  whole. 

The  first  of  these  sectional  meetings 
was  held  on  March  3,  in  New  York,  at 
the  Hotel  McAlpin,  and  was  well  at- 

tended by  members  from  a  radius  of 
250  miles.  I.  H.  Cowdrey,  chairman  of 
the  Boston  Chapter  and  instructor  of 
mechanical  engineering  at  the  Massa- 

chusetts Institute  of  Technology,  pre- sided. 

Among  the  papers  presented  were 
those  by  E.  J.  Janitzky  on  the  influence 
of  mass  in  heat  treatment;  G.  R.  Brophy 
on  a  new  heat-resisting  alloy  called 
"calite";  R.  G.  Hall  on  stainless  steels 
for  use  in  cutlery  and  similar  articles; 
V.  E.  Hillman  on  cold-headed  bolts,  their 
metallography  and  heat-treatment,  A.  V. 
de  Forest  on  magnetic  testing  of  small 
case-hardened  chain,  and  J.  H.  G.  Wil- 

liams on  perfecting  a  drop  forging. 
Extracts  of  some  of  these  papers  will 
appear  in  coming  issues. 
In  nearly  every  case  the  papers 

evoked  extended  discussion  from  the 
floor  and  the  keen  interest  shown  in 
the  various  subjects  augurs  well  for  the 
future  of  the  society.  Many  lines  of 
manufacture  were  represented  and  there 
was  every  indication  that  the  sectional 
meetings  are  bound  to  be  a  success. 
An  informal  dinner  followed  the  meet- 

ing and  aided  in  bringing  the  members 
and  guests  into  closer  contact. 

Machinery  Wanted  for 
Guatemala  Industry 

It  is  reported  that  a  company  has 
been  formed  in  the  Republic  of  Guate- 

mala with  the  object  of  establishing 
plants  for  the  manufacture  of  jute 
fabrics,  gunny  sacks  and  allied  prod- 

ucts. Those  interested  should  address 
the  Central  and  South  American  Ex- 

port Company  of  Guatemala,  Guate- 
mala, Centi'al  America. 

Machinists'  Union  To  Present 
Bill  to  Congress 

Oflficials  of  the  International  Associa- 
tion of  Machinists  are  at  work  on  a  bill, 

to  be  presented  to  Congress  as  soon  as 
possible,  which  is  designed  to  provide 
relief  for  the  thousands  of  navy  yard 
employees  who  were  thrown  out  of 
work  on  account  of  the  cessation  of 
work  due  to  the  provisions  of  the  arma- 

ment conference. 
The  bill  provides  that  all  work  of  the 

government  departments  which  can  be 
done  in  the  navy  yards  and  arsenals, 
be  allocated  to  them  instead  of  to 
private  firms.  Its  aim  is  to  keep  the 
government  navy  yards  and  arsenals  in 
operation  and  thereby  provide  employ- 

ment for  the  thousands  of  workmen 
who  are  now  idle  because  the  yards  are 
closed. 

Taylor  Society  Meeting 
in  Philadelphia 

The  mid-winter  meeting  of  the  Tay- 
lor Society  will  be  held  at  the  City 

Club,  Philadelphia,  on  March  16,  1/ 
and  18.  A  preliminary  program  has 
been  arranged  which  includes  some  in- 

teresting subjects  for  discussion.  Some 
of  the  papers  scheduled  for  presenta- 

tion are:  "A  Case  of  Sales  Research," 
by  John  M.  Holcombe,  Jr.,  manager 
sales  ressearch  division.  Phoenix  Muiual 
Life  In.surance  Co.,  Hartford,  Conn.; 
"Problems  of  General  Managem:..;," 
by  Henry  P.  Kendall,  Boston:  "Super- 
Standards,"  by  Frank  B.  and  t.  M.  Gil- 
breth,  Montclair,  N.  J.;  "Budget  Con- 

trol," by  George  E.  Frazer,  Frazer  & 
Torbet,  Chicago;  "Mills,  Minds  and 
Men,"  by  Arthur  Pound,  Flint,  Mich.; 
"String-Board  Graphics,"  by  Percy  S. 
Brown,  works  manager,  Corona  Type- 

writer Co.,  Groton,  N.  Y.;  "The  Work 
of  the  Balance  of  Materials  Clerk," 
by  Thomas  W.  Mitchell,  Philadelphia. 

Chicago  Letter 
Inquiries  and  general  interest  in  the 

iron  and  steel  products  market  during 
February  indicate  a  considerable  im- 

provement, but  actual  business  placed 
was  disappointing.  Machine  tool  deal- 

ers report  a  continued  increase  in  the 
amount  of  inquiry,  and  although  large 
business  has  been  noticeably  absent, 
February  has  been  a  good  month,  con- 

sidering the  aggregate  of  small  buying. 
Much  truth  is  seen  in  the  statement 

that  mechanics  out  of  work  are  com- 
bining their  interests  and  starting  small 

shops  for  which  they  are  seeking  equip- 
ment, also  that  in  most  cases  they  have 

little  resources  and  expect  more  credit 
than  can  be  extended. 

The  machine  tool  employment  situa- 
tion in  this  section  of  the  country  com- 

pared with  that  of  last  year  this  time 
shows  a  decrease  of  about  39.5  per  cent. 

Railroads,  which  are  now  in  the  midst 
of  a  program  of  car  purchasing  and 
are  the  most  active  buyers  of  steel,  con- 

tinue to  stay  out  of  the  machine-tool 
market  and  although  much  hope  has 
been  placed  upon  their  activities  in  this 
line,  it  is  thought  that  because  the 
greater  part  of  their  car  repairing  is 
being  done  in  outside  shops,  they  will 
not  buy  tools  heavily  for  some  time. 
However,  the  Santa  Fe  continues  to 
make  additional  purchases  from  its  out- 

standing list  from  time  to  time,  and  the 
most  recent  machines  purchased  by 
them  were  a  48-in.  x  48-in.  x  12  ft. 
planer  and  a  16-ton  overhead  traveling 
crane.  The  C.  B.  &  Q.  R.R.  is  pre- 

paring a  large  list  which  is  expected  to 
be  issued  shortly.  The  Rock  Island  has 
done  nothing  with  the  large  list  issued 
some  time  ago. 

There  is  a  noticeable  demand  for  addi- 
tional manufacturing  space.  The  Na- 
tional Phonograph  Company  has  leased 

from  the  Hoffman  Company  for  ten 
years  the  three-story  factory  building 
containing  30,000  sq.ft.  of  floor  space, 
located  at  2837-47  North  Ashland  Ave. 
This  company  also  purchased  $15,000 
worth  of  woodworking  machinery  from 
the  Hoffman  Company.  The  Bassick 
Manufacturing  Company,  makers  of 
automobile  accessories,  purchased  the 
manufacturing  plant  at  the  southwest 
corner  of  Crawiford  and  Shubert  Ave- 

nues, for  $260,000. 



S96d AMERICAN     MACHINIST Vol.  66,  No.  10 

Pri»  for  Glider  T»t 
in  liermany 

      aviatioB     intcrMto     have 
_  «  prtM  o(  IMMMM  nurka  for  ■ 

  i  tWIkt  tn  •  laotortwn  airpUnr.    Thit 

Xfftim  air  v^rkid*  !«■  attracted  ervat 
t  in  G*r«aBy  af  latr  ami  thv 
has  b«<m  arr«»t«<l  to  ittmuUte 
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1W  prite  will  br  awanM  only  if  th« 

HHCwaftal  rampetitor  rpmain*  in  the 

air  tMty  minntca,  returns  to  Ihv  aiart- 
Uy  point  awl  after  r«croa«init  the  surt- 
iiV  Una  baCwaan  two  marks  one 
fcwwliiil  afMtaca  apttrt  rumpletM  the 
titM  wMi  a  fl«*4dlo«wtar  stmightway 
«i«lit. 

Business  Items 1 
<T1m  WUtinc  Cotporatfoo.  Barray, 

IIL,  haa  wtabliahad  iu  own  branch  salea 
oOea  la  N«w  York  City,  at  1S6  Liberty 
St.  Tliia  coaapanjr  was  formerly  rep- 
r«MBt«d  by  the  Wonham.  Bat«s  A 
Goo4a  Tradinc  Corporation.  J.  R. 
Batca.  U  in  rharce  of  the  new  Whiting 
oScaa.  Tbe  Whiting  company  has  also 

unwiil  oOcaa  at  906  Merchants'  Bank 
iSliml,  larlJanapoHa.  lad.,  in  rharce  of If.  Stoat. 

Th*  Sabastian  Lath*  Cc  of  Covins- 
ton.  Ky.,  haa  baen  incoiporatcd  under 
tha  laws  of  tba  Sut«  of  Ohio,  with  a 
capital  of  $100,000.  The  incorporators 
an:  E.  E.  Stokaa.  CUra  E.  SabasUan, 

Bdwl  S.  Stokaa,  Frank  H.  Kunkel  and 
Dontky  Sabn^u. 
Jh»  Syracuse  Meul  ProducU  Co.  and 

tba  Colonial  Machine  Co..  both  of  Syra- 
cvaa.  N.  Y.,  haw  bacn  menred  in  a  com- 
naair  to  be  known  aa  the  Colonial  MeUl 
ProdocU  Co  This  company  will  make 
special  tools  and  machinery.  E.  A. 
KMn  has  been  elected  president;  Henry 
McCarthy,  ftrst  v»ce-pre»ideilt;  William 
F.  O'Donnell.  sacond  vice-president; 
iolHi  F.  Moran.  treasurar;  D.  0.  Macken. 

The  MWlwcat  Engine  Company,  Indi- 
anapolis. Ind.,  is  bcinc  raorxaniscd  •»<' 

wiU  shortly  apply  for  incorporation 
privilacc*.  The  company  is  now  nin- 
ninc  on  a  radorad  operating  achadule. 

Tha  Franklin  Tractor  Co.,  of  Green- 
ville, Ohio,  was  sold  in  a  bankruptcy 

sal*  on  Feb.  21.  H.  E.  Bullock,  of  Chi- 
cago, was  the  purrhaaer. 

Oflkiala  and  superintendents  of  the 
Atamimm  Company  of  America  held 
a  flva-day  conference  from  Feb.  21  to 
tS  at  Maaaena.  N.  Y.  Among  thoaa 

praasnt  were  fourteen  oOciala  from  sub- 
sidiary brancbca  of  the  parent  company. 

Oiractora  were  re-alactad  at  the  an- 
Mwl  maating  of  the  stockholders  of  tha 
YooBgatown  .Sheet  and  Tube  Co., 
Yooagatown.  Ohio,  as  follows:  John 
L.  flavarante  and  George  L.  Cameron, 
Oavaland;  J.  A.  Campbell,  Richard 
Gariick.  A.  E.  Adams,  E.  L.  Ford,  J  G. 

,  Jr^  Robert  Bentley  and  C.  H. 
_  all  of  Youngstown.  The  board 
aiaed    by    electing    the    following 

  ta:      President.    J     A.    Campbell; 

flrat  rice-president.  H.  O.  Dalton;  vice- 
Piiaiilints.  C.  S.  Robinson  and  W.  E. 

Manning;  treasurer  and  as*i*tant  secre- 
Ury.  William  J  Morris;  secreUry  and 
aastsUnt  treasurer.  W.  K  Mrub;  comp- 

troller. W    N    McDonald. 

Tha  stockholders  of  the  Hadfleld- 
PanAald  Steel  Co..  Bui-yrus,  Ohio,  at 
the  annual  meeting  r«-^lect«Mi  the  board 
of  dim-turs  as  folTowa:  R.  C.  Pentield, 
of  .New  York;  L.  W.  Penfield,  of  Wil- 
loughby,  Ohio;  H.  A.  Gillis.  of  Waah- 
ington,  D.  C;  R.  E.  Crane,  of  New 
York,  and  W.  E.  Parker,  of  Sheffield, 
England.  The  board  of  directors  will 
meet  later  and  elect  officers. 

The  executive  offices  of  the  Willya- 
Ovrrland  Co.  will  be  moved  from  New 
York  to  Toledo,  Ohio.  This  announce- 

ment was  made  last  week  by  John  N. 
Willy*,   president   of   the  company. 

The  Oldroyd  Machine  Co.  has  been 
incorporated  in  Delaware  for  $250,000 
and  has  acquinnl  the  property  of  the 
Oldroyd  Mining  Machine  Co..  in  Cin- 

cinnati, Ohio. 

The  Aaaociated  British  Machine  Tool 
Makers,  Ltd.,  London,  England,  have 
appointed  the  A.  R.  Williams  Machinery 
Co..  Ltd.,  of  Toronto,  Canada,  as  their 
sole  agents  in  Canada. 

The  Birmingham  Steel  Corporation. 
Birmingham,  Ala.,  has  baen  sold  to  the 
United  Sutes  Shipping  Board.  The  sum 
involved   is    said   to  be   $130,000.     The 

?iiant  was  used  during  the  war  to  manu- acture     fabricated     steel     for     ship- building. 

The  H.  H.  Franklin  Manufacturing 
Co..  Syracuse,  N.  Y.,  will  issue  stock 
to  the  amount  of  $6,000,000.  Half  of 
this  amount  will  be  spent  on  plant  and 

equipment  and  the  other  half  In  fi- 
nancing the  new  four-cylinder  Franklin 

car. 

At  the  annual  meeting  of  the  stock- 
holders of  the  Gilliam  Manufacturing 

Co.,  of  Canton,  Ohio,  the  following 
officers  were  elected:  B.  T.  Steiner, 
president;  P.  K.  Davis  and  G.  L.  Miller, 
vice-presidents;  W.  H.  Steiner,  treas- 

urer; S.  G.  Zimmerman,  secretary. 
The  company  manufacturers  roller bearings. 

The  Murphy  Die  Co.,  Worcester, 
Masn..  has  recently  been  incorporated 
under  the  laws  of  Massachusetts,  to 
manufacture  dies  for  gaskets,  etc. 
John  F.  Murphy,  is  president;  John  W. 
Murphy,  vice-president;  W.  L.  Hubbard, 
secretary  and  treasurer.  The  new  con- 

cern Is  a  consolidation  of  the  Greendale 
Manufactaring  Co.,  of  Worcester,  and 
the  John  F.  Murphy  Co.,  also  of 
Worcester. 

At  the  annual  meeting  of  the  Auto- 
matic Machine  Co.,  manufacturers  of 

automatic  machinery,  etc.,  Bridgeport, 
Conn.,  the  following  officers  were 
elected:  Frederick  J.  Kingsbury,  presi- 

dent; James  Coulter,  vice-president; 
Alfred  J.  Porter,  secreUry;  Norman 
Leeds,  treasurer  and  general  manager. 
Directors  chosen  were:  F.  J.  Kinifsbury, 

Henry  A.  Bishop,  M.  F.  Bums.  William 
E  Bumham,  William  R.  Webster,  Nor- 

man Leeds.  James  Coulter.  Stiles  B. 
Ctoodsell. 

The  general  sates  department  of  the 
Gilbert  &  Barker  Manufacturing  Co., 

Springfield,  Mass.,  recently  announced the  following  additions  to  its  salea 
force  at  the  Lo»  Angeles,  Cal.,  district 
salea  office:  T.  J.  Lockhard,  W.  B.  Lev- 
inga  and  R.  H.  Kerns. 

The  Fabric  Machine  Co.,  307  Center 

St.,  Bridgeport,  Conn.,  has  recently  been 
incorporated  to  take  over  the  machinery 

manafacturing  plant  of  the  A.  L.  Adams) 
Estate,  of  the  same  address.  The  t-api- 
Ul  stock  is  $50,000.  The  incorporator-^ 
are  Joseph  J.  M'isante,  Clitford  J.  Lcwi.s, 
Arthur  E.  Bromley  and  Arthur  SuUivun. 
The  company  manufactures  fabric  ma- 

chinery, such  as  cloth  cutting  and  wind- 
ing machines. 

The  city  of  Holyoke,  Mass..  has awarded  the  contract  for  the  alectrir 

hoist  and  machinery  in  the  new  munic- 
ipal liifhting  department,  to  the  Shepard 

Electric  iVane  and  Hoist  Co.,  of  Mon- 
tour Falls,  N.   Y. 

The  Wallingford  Plating  Co.,  Inc., 
of  Wallingford,  Conn.,  recently  filed  a 
certificate  of  incorporation  under  the 
laws  of  Connecticut,  to  engage  in 
buffing  and  plating  metals,  etc.  The 
capital  stock  is  $10,000;  tne  Incorpo- 
ratora  are  Charles  J.  Benham,  48 
Academy  St;  R.  L.  Del  Rosso  an  I 
Charles  A.  Gardner,  all  of  Wallingford. 

The  Dale  Machinery  Co.,  Inc.,  an- 
nounces the  removal  of  its  executive  and 

sales  offices  from  54  Lafayette  St,  to 
17  East  42nd  St,  New  York  City. 

Personals 

E.  G.  Allen,  formerly  engineer  with 
the  Westinghouse  Electric  and  Manu- 

facturing Co.  at  So.  Philadelphia,  han 
Joined  the  engineering  department  of 
the  Philadelphia  Electric  Co. 

W.  C.  Brumbix,  equipment  engineer 
for  the  Durant  Motors  Co.,  Long  Island 
City,  N.  Y.,  has  accepted  a  similar 
poaition  in  the  plant  production  and 
engineering  department  of  the  Chevro- 

let Motor  Co.,  Detroit,  Mich. 

C.  M.  Davison,  who  has  been  con- 
nected with  the  Poole  Engineering  an  i 

Machine  Co.,  Baltimore.  Md.,  as  genera 
superintendent,  has  been  appointed 
assistant  vice-president  of  that  com- 

pany. Thomas  F.  DuPuy.  formerly  super- 
intendent and  manager  of  the  General 

Drop  Forge  Co.,  Buffalo,  N.  Y.,  is  now 
general  manager  of  the  newly  In- 

corporated Canton  Forge  and  Axle  Co., 
which  has  purchased  the  forging  plant 
in  Canton,  Ohio,  formerly  owned  by 
the  SUndard  Parts  Co.  of  Cleveland. 

Rear  Admiral  R.  S.  Griffin,  U.  .S.  N. 

(retired),  formerly  engineer-in-chicf, 
of  the  United  States  Navy,  announces 
that  in  association  with  Commandkk 
William  L.  Cathcart,  U.  S.  N.  R.,  he 

is  now  prepared  to  undertake  consult- 
ing work  in  marine  and  naval  engineer- 

ing. Their  office  is  located  in  New York  City. 

Mark  S.  Jamu  has  resigned  his 
position  as  engineer  of  rolling  mill 
sales,  Birdsboro  Steel  Foundry  and 
Machine  Co.,  and  haa  become  second 

vice-presideut  of  the  Trcadwell  Engi- neering Co.  at  Easton,  Pa. 

Edward  C.  Macdkburoer,  wh<i  was 

for  many  years  associated  with  Busch- Sulzer  Bros.  Diesel  Engine  Co.,  St. 

lx>uls.  Mo.,  and  was  lately  chief  enjfl- 
ncer  of  the  St.  Marys  Oil  Engine  Co. 

of  St  Charies,  Mo„  is  now  connected 

with  the  Navy  Department  as  an  aloa 
on  Diesel  engines  in  the  BurMU  oi 

Engineering  at  Washington,  D.  C. 

W.  J.  MAOUiRg,  formerly  •••*•"' 

district  sales  manager  for  the  PaclDc 
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Tapping:  Devire.  Friction,  Jarvls 
Opometrio  Tool  Co.,  New  Haven,  Conn. 

"American  Machinist,"  October  13,  1921. 

Ttip  device  is  intended  tor  \i.«c  when 
tapping  small  holes  in  tousli  metal,  its 
purpose  being  In  prevent  the  break- 

age of  taps  ;uul  the  stripiiing  of 
threads.  It  is  provided  with  a  fric- 

tion cone,  at  which  point  slippage  can 
talte  place  in  case  the  tap  should  be- 

come lodged  in  the  worl<.  The  driv- 
ing force  is  controlled  by  the  pressure 

placed  on  the  spindle  of  the  machine. 
The  tap  itself  can  be  started  and 
stopped  while  the  spindle  is  rotated. 
The  device  has  a  tapping  range  up  to 
1    in. 

Lathe  and   Screw  Machine,  Tilted  Turret,  Power  Orossfeed 
Wood  Turret  Machine  Co.,  Brazil,  Ind. 

"American   Machinist,"    October   20,   1921. 

A  power  crossfeed  to  the  cut- 
off .slide  has  been  developed  for 

the  Nos.  2.  3.  4.  5  and  B  tilted 
turret  lathes  and  screw  machines. 
The  single-lever  control  allows 
of  feed  engagement  in  either  di- 

rection. Six  feed  changes,  rang- 
ing from  0.003  to  0.023  in.  per 

revolution  of  the  spindle  are  pro- 
vided, any  feed  being  instantly 

available  without  stopping  the 
machine.  The  bronze  feed  nut 
is  of  the  solid  flanged  type  and 
is  held  In  place  by  two  capecrews. 
Positive  screw  stops  are  mounted  at  the  front  and  rear  to  con- 

trol the  depth  of  the  cut  when  using  formmg  tools. 

Balancing  Alaehine,  Crankshaft 
Precision  Balancing  Machine  Co.,  3020  E.  Franklin  Ave., 

Minneapolis,   Minn. 

"American    Machinist,"    October    20.   1921. 

The  machine  gi\'es  complete 
dynamic  and  static  balance  b.\ 
two  single  corrections,  individual- 

ly measured  and  located  near 
the  ends  of  the  body  \  spring 
mounted  and  pivoted  frame  car- 

ries a  special  type  of  headstock 
and  adju.stable  rollers  to  support 
the  work.  All  revolving  part.^ 
are  mounted  on  ball  bearings.  A> 
a  critical  speed  of  about  100  to 
110  r.p.m.  is  said  to  give  the  best 
results,  the  machine  can  be 
manipulated  by  hand  or  by  an 
electric    motor    suitably    mounted. 
The  machine  Is  adapted  to  balancing  automotive  crankshafts,  tly- 
wheels,  and  parts  readily  mounted  on  arbors.  It  will  receive 
bodies  up  to  24  in.  in  swing  and  32  in.  between  bearings. 

InNtrument,  Timing  and   Slgnalins 
Stroraberg  Electric  Co.,  Chicago,  III. 

"American   Machinist,"    October    20,   1921. 

This  electrically  operated  timing 
and  signaling  instrument  is  intended 
chiefly  for  timing  the  length  of  a 
process.  It  Is  for  use  In  all  manufac- 

turing processes  where  the  element  of 
time  is  a  factor,  such  as  in  the  heat- 
treatment  of  steel,  enameling,  plating 
and  etching.  The  mechanism  consists 
of  an  electric  motor  and  gearing.  The 
Instrument  will  indicate  the  total 
length  of  a  process,  the  length  of  time 
a  process  has  been  in  operation,  and 
how  much  longer  the  process  is  to 
continue ;  and  then  automatically 
operate  the  signal  when  the  process  is 
completed.  The  signal,  which  may  be 
either  a  bell,  a  light,  or  both,  will 
continue  to  operate  until  stopped  by 
the  person   in  charge.     Weight  9  lb. 

Drlllinflr  and   Borinff  Machine*  Light   Heavy-Duty»  No.   121 
Baker  Bros.,  Toledo,  Ohio. 

"American   Machinist,"   October  20,  1921. 

The  machine  is  intended  for  driving  drills 
from  3  to  li  in.  in  diameter,  as  well  as  for 
such  work  as  boring  and  facing.  It  can  be 
furnished  as  either  a  single-purpose  or  a 
quick-change  drilling  machine,  the  former 
lacking  the  gearing  of  the  latter.  The  ma- 

chine can  be  furnished  in  gangs  with  a  di- 
mension of  18J  In.  between  the  spindles.  It 

is  stopped  and  started  by  means  of  the  tight 
and  loose  pulleys,  a  spring  device  holding 
the  belt  in  place.  Various  attachments 
and  modifications  can  be  provided,  such  as 
a  tapping  reverse,  multipie-spindlo  head, 
motor  drive  and  oil  pump.  Kloor  space, 
22  X  36  in.     Weight  2,100  lb. 

Boring  Muchlne,    (Re-),    Cylinder,    Portable 
Bridgeport  Cutter  Works,  Inc.,  50  Remer  St.,  Bridgeport,  Conn. 

"American    Machinist,"    October   20,   1921. 

The  machine  is  electrically  driven 
and  portable ;  it  is  said  to  be  adapted 
to  all  makes  of  automobile  cylinders, 
and  to  be  very  speedy  in  its  opera- 

tions. It  consists  essentially  of  a  slid- 
ing head  supported  on  a  guiding  way 

that  Is  carried  on  the  top  of  the  cyl- 
inder block  by  means  of  suitable 

brackets.  Provision  is  made  for  ad- 
lusting  the  way  in  line  with  the  cen- 

ter of  the  cylinder.  The  head  carries 
a  cutter  bar,  and  a  clamp  is  provided 
for  supporting  the  head  close  to  the 
point  where  the  cutter  is  working.  The 
bar  is  driven  at  slow  speed  through 
reducing  gearing,  by  means  of  an  elec- 

tric motor  connected  to  a  lighting  cir- 
cuit. The  cutter  employed  consists  of 

two  herringbone  cutters,  the  teeth  ot 
which    are    staggered. 

Staking  Machine,   "Trip-Hammer  ** 
H.  C.  Giles  Corporation,  303  Cox  Bldg.,  Kochester,  N.  Y. 

"American    Machinist."    October    20.   1921 

The  machine  is  intended  for  staking 
cupped  or  drilled  rivets,  studs,  screws, 
and  other  small  screw-machine  prod- ucts. It  can  be  mounted  on  a  work 
bench  or  on  a  seiiarate  petlestal.  It 
is  actuated  by  the  foot  of  the  opera- 

tor, a  rod  extending  through  the  base 
to  the  treadle.  The  spindle  houses 
the  hammer  and  the  pad  carrying  the 
staking  set.  By  a  suitable  mechanism, 
the  bar  at  the  top  of  the  machine 
serving  as  a  hammer  is  tripped  when 
the  staking  set  has  been  brought  to 

position. 

tTniverHal  Joint 
Borgeson  Manufacturing  Co.,  Torrington,  Conn. 

"American   Machinist,"  October  20,  1921. 

The  .lockets  of  the  joint  are  of  cold 
rolled  steel  milled  from  the  solid  liar, 
while  the  working  parts  are  of  carbonized 
and  hardened  milled  steel.  The  "ball"  is a  cube  with  tlie  corners  rounded,  and  is 
made  in  two  parts,  held  together  by  a  bolt, 
nut  and  cotter  pin.  The  pins  upon  which 
the  ball  swivels  are  driven  into  the  wings 
ot  the  sockets,  and  are  staked  in  place.  The 
bearing  surfaces  of  the  pins  are  tapered, 
and  each  pin  has  a  small  head  or  shoulder 
to  preclude  the  possibility  of  Its  working 
loose.  To  compensate  for  wear,  the  bolt 
Is  withdrawn  and  the  flat  mating  surfaces 
of  the  two  parts  of  the  bail  are  ground 
slightly. 

1  1.   ̂^    B^^^^l 
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Clip,  paste  on  3  x  5-in.  cards  and  file  as  desired 



AMERICAN     MACHINIST Vol.  66,  No.  JO 

C^Mt    StMl    Ok,    »    BOW    IB    tlM    mIm 

Ool.  Nmt  York  aty. 
Vmmwmi^  »>»&»  K.  Miixm.  —  ̂ 

•f  Om  department  of  mecltaMeal  MCi- 
aaarte  at  tkr  MMMKhinptU  Inrtitate 

of  TJifcanlncT.  k>B*  ̂ ""^  n»6t  m  coIomI 
in  tW  On»n»iic«  lUoorw  Corm.  0.  S 

A.  te  rccDCnitlon  of  tlM  werii^lM  did 
for  tko  govvmiiMtit  durins  th«  w»r. 
rntmmr  MOter  iBwnted  the  stMin 
drtvM  teak  wkich  WM  later  repUc<>d  by 
KMoliM  drivon  tankiw  and  ho  orxaniaxl 

k  for  traiaiiiK  mariiM  enci- 
the  Shippinc  Board. 

Obittxary 

r.  E.  Rocns,  la  addition  to  his  work 

a»  publirity  maaasOT  for  the  Dav{»- 
BoraoavilW  CoTJSnmr  City.  N.  J..  I* 
now  awariator  of  Um  Roprt  Machine 
Col.  aad  BTMident  of  tbe  Sonfieo  Bnci- 
n«»riBC  Cow.  New  York  City. 

John  A.  Stcvcks,  power  plant 
rawiaUst  of  Lowell.  Maaa..  ia  ai  present 
ateoad.  Biakinc  a  rmtw  oi  nctni 

davalopasMits  in  power  plant  mtgiMtr- 
tag  In  Cnrpt.  lUly.  Praaea.  Switaar- 
land  and  Enstand. 

SmxMAN  Shaw  annooaeea  the 
fbriMtien  of  the  firm  of  Stillman 
Shaw  A  Associates.  Inc..  with  ofllres  in 
Hartford,  Conn.,  for  the  practice  of 

ceneral  cenanltinc  ensinoerini;,  special- 
iiin»  in  the  desiicn  of  special  and  auto- 
matic  machinery. 

C.  A.  ToMKE.  formerly  with  the 
X ilea-  BeawnUPond  Co.,  Rochester.  N. 
Y.,  is  now  with  the  Tonne  Re-Grinding 
and  Machine  Co..  CinclnaaU.  Ohio. 

CiiAiLia  B.  WiLiON.  formerly  vica- 
pmident  In  chsnre  of  operations  of 
the  Willys-Overland  Company,  has  been 
appointed  general  manafer  of  the 
Winya-Orerland    and    associate    eom- 

HoRAOC  G.  A.  Tarr.  formerly  vieo- 
president  of  the  Pullman  Company  and 
of  the  Otis  Elevator  Co..  died  on  Mar. 
'.'.     lie  was  seventy-eight  years  old. 
Chaki^s  Stvabt,  vice-president  of 

Fanin  Iron  Works.  Jersey  City.  N.  J., 
died  at  his  home  in  Weehawken  on 
March  1. 
Hugh  Jami»  McKbdwn.  eiRhty-one 

vears  old,  founder  of  the  H.  J. 
McKeown  Co.,  msnufscturer  of  hoistinK 

niarhines,  formerly  lo(-«te<l  in  Cincin- 
nati, (litnl  at  his  home  in  Newport,  Ky., 

on  Feb.  14.  When  he  retire<i  from  busi- 
ness in  1910,  he  sold  his  interest  in  the 

company. 

LxH-is  F.  Phipts.  chairman  of  the 
Itoard  of  directors  of  the  American 
Fn>ir  and  Switch  Co.,  llHmilton,  Ohio, 
died  st  his  homo  in  Cincinnati  on  Feb. 
20.  Mr.  Phipps  was  formerly  with  the 
Globe  Rollinir  Mill  Co. 

Edmiin'o  N.  Smith,  for  forty-seven 
years  treasurer  of  the  Pennsylvania 
Steel  Co.,  now  merired  with  the  Bethle- 

hem Corporation,  died  on  Feb.  20  at  his 
home  in  Philadelphia,  Pa.  He  was  75 

years  old. 
WiLUAM  C.  Graves,  president  of  the 

Graven  Machinery  Kxchani;e,  dealers 
in  used  machinery,  of  60  Church  St., 
New  York  City,  died  suddenly  on 
Feb.  27. 

elm     of     (•ullitlliSK     liHvliis     Hrlf-aupiHirUiiK 
sleol  frsim-B.    In  thm.  th«'  foiirih  >-<'"   '■• 
book  hitf   ••"•n   n-wrlHi-n  mut   "  ' 
tiV»  mMt    uikI   Ihi'

   |>IhU'»  ̂ ^•^■«^•  ' 

ihr  nr«    iimMcr  co>Tr"    of   the  i-Kl.tiluilun   i>f 

o«lly     iiulriirmliiBlt- 
■FVenil    i>r»l>l>'m»   In    (i^imm-.i   .■.uihhm..    kikI 
aletalM    ili<NlKni>  of   u    omno   slrtli-r.    n    rnof 
iniw   Hnd    H    mill    hiilldlns   liuvlns   u    nU-kI 

fr«tne. The  hook  In  divided  Into  three  parts  and 
HI)  Mpprndlx 

I'nrI  I  i-ovoi-H  (he  rMlrUlNtion  of  MlrossoH 
In  ■Iniplp  tx'umK.  trinuxH,  piirutU.  elo.,  and 
ifMitHinH   fitrty    pn>l>lt'mN. 

I'nrI  II  i-oviTH  Ihr  cnli'illmloM  of  (he  di— 
Iti'Cdons  of  Htnic(ur<';  hii-<>i>m('n  In  BlrdcrH. 
(rusaea  Hiid  frtiniPH.  ThiN  p«rl  kIno  cnn- 
lalnn  dH(M  "n  prulilriiis  In  Inilldlnc  v«n 
NtrtK'llon  Mild  in  pri'lliiilimry  lo  u  Htiiriy  of 
lirldK<-H  "f  (hr  tiinvRhU'.  iircli.  cundlfvcr 
and  MiiHiifii>loii    t>|i«'K 

I'sri  III  iMviTN  iIk'  il'iiiRfn  niid  conHlruo- 
iliiii  of  Ht.'i  l-frHMiiHl  Itulldlnss  for  vitrlouH 
i-Ihiu«-ii  uf  liidUKlrlal  |iIiiii>h.  iiino  ii  full  dlH- 
I'linnloii  of  thi>  di'xiKii  "lid  I'ciiiMtnirl lem  of 
nours,  nK>r  etivrrinKH.  fiiuiidnlloiiH,  whiduwii. 
duorx   und    r>ihi<r  <Ic(hIIi>. 

Thf  uiMxiidlx  condiinH  h  oumplcte  Hiieol- 
nnitloii    for    a    Htrc|.rriiMir<l    mill    hulldlna. 

Till'  iiuthiir  Im  lo  111'  I'ongrHliilHlod  nil' 
Ihr  I'U'Mr  niBnM,'r  In  which  hK  h«B  iroalod 

IiIn  aubli<o(H.  While  (ho  bonk  wiin  ni-clnully 
wrUten  for  Ihr  um-  of  atudi-nlK.  enal- 
nrem  of  ■-xiiorli'ni.'i'  will  (tiid  In  It  muoh 
mutter  of  Intereat.  especlslly  In  the  demon- 
•  trntlon  of  theories  to  young  assistants. 

If 
Book  Reviews 1 

W.  Atkinson  recently  Joined 
the  Gilbert  A  Barker  Manufacturine 
Co.,  SprinKfleld,  Mass.,  as  soperintcnd- 
rnt  of  the  maintenance  department. 
Mr.  Atkinvin.  was  formerly  eleetrical 
and  conanltinr  enfrincer  at  the  Sprinfr- 
Aeld.  Mass..  armory  for  the  U.  S. 
Govern  Blent. 

B.  G.  Roos  has  resigned  as  chief 
rnfineer  of  the  Pierce  Arrow  Motor 
C4ir  Co..  and  has  returned  to  his  old 
poaition  as  chief  enginear  with  the 
Locomobile  Co..  at  Bridfreport,  Conn. 
MaanN  E.  Kbn  has  reslimed  as  a 

dirrrtor  of  the  American  Bosrh  Mag- 
neto Co.  Mr.  Kern  is  now  traveling  in 

Enmpe. 
Cijproao  ECAN  succeeds  his  father, 

the  late  Thomas  P  Egan.  as  president 
of  the  J.  A.  Fsy  A  Egan  Co.,  Cincinnati, 
manufarturera  of  wood-working  ma- 

chinery. Other  ofltcers  are  S.  P.  Egan 
and  Fred  T.  Egan,  vice-presidenU ; 
W.  M.  Green,  serreury;  A.  A.  Faber. 
treasurer;  it  W.  Egan.  general  man- 
ager. 

J.  Hartcy  WtLUAMS,  president  of 
J.  11.  Williams  A  Co..  drop-forge  manu- 

facturer, of  Brooklyn.  N.  Y.,  has  been 
el«rt(d  preaUent  of  the  American  Drop 
Forginf  Inatitnte. 
Henr  HAR-Hiacnnsaa,  president  of 

tba  Pawling  4  Hamischfefer  Co.,  of 
Milwaukee.  Wi*..  is  in  Europe  on  an 

extended  bosineaa  trip.  Later  he  ex- 
pects to  visit  Chins.  Japsn,  the  Philip- 

plnca,  Burma,  Ceylon  and  India.  Mr. 
Harmschfeger  will  also  represent  the 
Asaociated  Marhinery  Corporation,  of 
whKh  he  is  president 

■■J 

TmI    Knalnwrln* — Jl»»    "n.l     KiMiu.--        I^V 
AllMTt   A     li.'wd    Mild    Ki;iiik   w.   l.urtlB. 

pr.-mdcnl    and    chlrf    .nslneer.    respec- 
tively,   of    thi>    Dowd    Kiislneerlnc   Co.. 

.New    York.    ,V.    Y.      FIrat    edltl.«i.    »»« 

paaea.     S12     llBurcs,    6     x    »     In .     blue 
ploth-bonrd    cnvrn      rubllahr>d    by   Mo- 
On»w-HIII   Book  Co-  Inc^  170  S«vomh 
Ave..  Ni'W  York.  .N.  V.     Price  $1. 

The    volume,    the    flrMt    of    three    on    tbs 

aubject  of  tool  enslnevrlnc.   furnlahea  prac- tical  and   uxuablc   Information    on    jiaa  and 
nxlurea.       It     la    very    comprehensive,    and 
ahould   aervo   as  an  excellent   text    book   or 
rtferenc    work       The    Imixirtant    polnta    of 
de«lsn    are   revered    with  reaard   chiefly    to 
lb.'    principles    Involved.       The    details    can 
thua  be  aupplled  or  fitted  lo  the  conditions 
of    each    partlculnr    caae    encountered. 
The  illuntratlona  five  sraphlc  examplea 

of  the  prInclpb'K  iind  meiluxU  Ily  their 
uae.  In  conlum-tlon  with  the  auliject  matter. b.iih  lb''  theory  and  ih*  practtce  are  very 
well  preaentrd.  The  trsatment  of  each 
topic  la  clear,  conclae  and  oimplete.  The 
mal«*-lBl  la  well  arranged  and  aulMllvlded, 
so    that    each    topic    la    complete     In     Itatdf 
and  may  he  eaally  r»f<'rre<l  to.    

The    volume    treaJa   of   all    aorta   of  drlll- 
Inc   and    mllllns   JIca   and    fixtures,    aa   well 
aa    vlae-)awa    and    broachlns    and    rivetinc 
tlxturea     r>etalla  of  dealsn  and  proportlon- 
ms    are    overed.      In    analyslns    nroblema. 
eauaof   of  trouble  are  ahown    antl  lioth  cor- 
rert  and    Inrorreet   metb'Kia  llluatraled.  The 

examplea  are  drawn  from  '-aaea  encountered In  the  arlual  experiences  of  the  writera   In 
loollnc    work       Th«    voluma    abould    be    a 
very    practical    help    In    toollna    parts    for 
manufacturlns   oiieratlona,   aS   ft   shows  the 
pracilee  that   la  re<-ocnls«d  sa  the  bsst  and 
(he   late.i    in   the  Held  of  tool  soginssrlnc. 
TIm    ne>4sn    of    steel    Mill    BaiMlaaa    aad 

Ike  <  alealallaa   al    Htreaaea   la    Pimmed 
nirartare..     Ilv  Mlk>  8.  Ketrhum.  C.  K. 
nirertor     of     111"     Department    of    flvll 
•-.r.glnevrlnB.      Inlveraliy     of     Pennayl- 
vanla        McOraw  Mill      Hook     Co.     370 
Hevenih   Ave  .    N.w    York    and    6  and   » 

Ifajuverle    8t..     Ixindon,    K.    «'.    Flexible 
ocrtera     «tn     XVI.     «|     X     t-ln.     paces. 
alxty    lablea.     410    llluatratloos    In    Iha 
test    and    four    fokllns    plates.      Prkse 
|(  net.   pontiiakj. 

Tbia   ho»k    .over*    ihe    calculation    of    the 
In  framed  airucturaa  snd  the  ds- 

[[ibrthcomin^Meetin^ 
Tajriar  Baelatrt  UM-wlntar  meeting. 

PhlUdelnhIa  City  Club,  Philadelphia.  Pa.. 

March  is,  17  and  IR.  Sivretiiry'a  head- quMrters,  29  West  SKth  St..  New  York  City. 

Natloaal  Metal  Tradea  Aaaoelailoni  An- 
nual convention  April  17  to  XO,  Hotel  Aator. 

New  York  fliy.  H.  W.  Klaher,  lii22  Peo- 
ples Qas   Building.  Chicago,   III.,   sevretury. 

Anerlesn  <iear  Manafaclurera'  Aaaoela- iloai  Sixth  annual  meeting.  Buffiilo,  N.  Y.. 
.\|irll  211  to  tl.  Sscrotary,  V.  I>.  liumtlii, 
<t»l   Uermantown   Ave.   PhlladclphiH,   I'a. 

Hoiithern  Supply  and  Maehlnery  |>*alera 
.VnruielalloBi  Annual  iiieetlns.  UlrmlnKham. 
Ala.,  April  24  to  28.  (In  conjunction  with 
American  Supply  and  Machinery  Manufac- 

turers Aaaociullon.)  Secretary,  A.  M. 
Smith,  I'/o  Sinlth-Courtney  Co.,  Klch- niond,    Va. 

Natloaal  Reneareh  ('oanelli  Annual  meet- 
Ins  of  exocutlve  iKiard,  April  26,  WaslilnK- 
ton,  D.  C.  A.  I).  Klliin.  i»  Woat  S9th  St.. 
New  York  City,  chairman. 

Heeletr  ef  Indaalrlal  Rnsineem:  Annual 
meetlns  April  26.  27  and  2«.  Hrlroll.  Ml<h. 
O.  r.  Iieiil.  .127  I.a  Salle  .St.,  Chicago,  III., 
bualncaa  munuger. 

American  Soeleir  af  Meehanleal  Rngl- 
•••rai  Spring  meeting,  Allunla.  (Jh,.  Mu.n 
I  to  12.  .Secretary  Calvin  W.  Illcc,  2H 
West   S9lh    St.,   N«w    York   City. 

Nallnnal  Suppir  aad  Maehlnery  Dealera 
Aaaoelalbiii:  .\nnUHl  Convention.  Atlundc 
City,  Mav  6  lo  Ui.  I  In  conjunction  Willi 
Amerlcuii  Supply  and  Machinery  Manufao- 
turera  .\aaoriHtinn.)  Ki>cr«lary.  Thoniaa  A, 
Kernley,    506    Arch   St.    rhlladclphla,   Ha. 

Foreign  Trade  Cnnnelli  Annual  Conven- 
tion, nilladcljihla.  Pa.,  May  10  to  12.  H*c- 

reury.  O.  K.  Davis,  1  Hsnover  Kqusrc, 
New  York  City. 

railed  Slalea  Chamber  of  Commereai 
Annual  meetlns.  Waahlngton.  n.  C„  May 
16  to  IK.  Secretary,  I>.  A.  Skinner.  Hlgga 
Bids,    Waahinglon,    P.    C. 

Natloaal  Aaaorlatlon  of  Offlro  Managerai 

Annual    meeting.    Waahlngton,    D.    «'.,    May II  to  20.      Secretary,  K.  L.   Uowlund. 
Ameriean     Hoelely     for     Wool     Treatlngl 

Pituburgh  Section  meeting.  Bureau  of 
MInea    Auditorium.    Pittaburgh,    Pa.,    May 
25  and    26. 

Amerteaa  ronndrymen'a  Assoelalleni 
Annual  meeilng,  Itocb.'Hier,  N.  Y..  week  of 
June  5.  SecrelJir.v,  C  K  Hoyl,  l40  South 
lienrliurn   S(.,    Chiiugu,    III. 

Amerieaa    Hallway    Aa»o*la4loBi    Becdon 
III  Meclianlcal:  Annual  meeting,  Atianlic 
City.  Juno  14  to  21  (Kormerly  Ihe  Master 
Car  Bulidera  and  the  Aaaoclatlon  of  Maa- ler   Mechanics.) 

Aroerlrsn  Society  for  Teatlng  Matsrialai 

Twenty-nflh  annual  meeting,  <"halfontc- Haddon     Hail     llolel,     Ailantic    (Miy,     Jum' 
26  (o  July  I  8<crei»ry,  C.  I.  Warwick, 
131S   Spruce  SI..   Philadelphia.   Pa. 
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rorapres8or»  Air,  Automatic 
Hobart  Bros.  Co.,  Troy,  Ohio 

"American  Machinist,' 

The  unit  is  especially  intended 
tor  use  in  garages  and  service 
stations  where  it  is  necessary  to 
keep  a  constant  pressure  in  the 
air  lines.  The  device  is  compactly 
made,  the  compressor  unit  being 
mounted  on  top  of  the  supply 
tanlc.  The  pump  is  of  the  rotary 
type  and  driven  directly  from  the 
motor,  which  is  mounted  on  the 
same  shaft.  No  gears  are  em- 

ployed and  the  shaft  runs  on  ball 
bearings,  so  that  the  unit  is  quiet 
in  operation.  The  magnetic  pres- 

sure release  enables  the  motor  to 
start  without  load.  An  air  and 
oil  filter,  safety  valve,  gage  and 
tank  are  standard  equipment. 

October  20,  1921 

Tappingr  Machine,  Automatic,  "Hy-Speed" 
Cincinnati  Hy-Speed  Machine  Co.,  Cincinnati,  Ohio 

"American  Machinist,"  October  27,  1921 

The  machine  has  a  patented  spindle  lead  and 
automatic  reversing  mechanism.  With  the  u.«c 
of  the  spindle-lead  device,  the  tap  is  brought 
forward  and  returned  in  a  positive  way,  with- 

out the  necessity  of  attention  from  the  operator. 
One  half  turn  of  the  stop  plunger  at  the  side 
of  the  control  handle  changes  from  semi-auto- 

matic to  fully  automatic  operation.  The  spindle 
can  be  stopped  at  any  point,  reversed,  and  again 
brought  forward  by  the  use  of  the  control  lever. 
Adjustable  dogs  on  the  trip  rod  regulate  the 
depth  of  tapping.  S.K.F.  ball  bearings  are  used 
throughout.  The  machine  is  built  with  from  one 
to  three  spindles  in  two  sizes,  the  maximum 
capacities  being  i  and  I  in.  in  steel. 

DrcHser,  Grinding-VVheel,  Desmond-Hex 
Desmond-Stephan  Manufacturing  Co.,  Urbana,  Ohio 

"American  Machinist,"  October  27,  1921 

Milling  MarhlneH,  Conotant-Spred   Drive,  Ohio 
Oesterlein  Machine  Co.,  Cincinnati,  Ohio 

"American  Machinist,"  October  27,  1921 

A  complete  line  of  milling  ma- 
chines of  the  constant-speed-drive  or 

all. geared  type  is  made,  the  line  con- 
sisting of  Nos.  1,  2,  2  heavy,  3,  3 

heavy  and  4  sizes,  each  size  being 
made  in  both  plain  and  universiil 
types.  The  No.  3  heavy-duty  uni- vensal  machine  is  illustrated.  The 
speed-change  mechanism  consist-  of but  fifteen  gears,  from  which  sixteen 
speeds  may  be  obtained  without  stop- 

ping the  machine.  Automatic  lubrica- 
tion is  effected  without  pumps,  em- 

ploying a  system  of  three  reservoirs. 
The  operation  of  the  machine  's  con- 

trolled by  tight  anil  loose  pulleys.  A 
brake  for  quick  stopping  of  the 
spindle  is  Incorporated  in  the  belt- 
shifting  mechanism. 

Bafflng  Machine,  Ball-Bearing 
J.  G.  Blount  Co.,  Everett,  Mass. 

"American  Machinist," 

.^^,.^1-^  m 

i 

m:'j 

i 

f^^ October  27,  1921 
mg 

arc  built  in  three  sizes.  The  illustra- 
tion shows  the  No.  5  machine,  which 

is  of  medium  size.  The  machine  is 
equipped  with  S.K.P.  ball  bearings  In 
dust-proof  mountings.  The  bearings 
are  secured  to  the  spindle  by  light 
drive  fits  and  also  by  locknuts.  The 
spindle  is  of  high-carbon  steel,  and  a 
taper  point  is  fitted  to  the  right-hand 
end  for  use  with  small  wheels.  Thi' 
head  is  regularly  mounted  with  the 
pan  on  the  column,  the  parts  being 
bolted  together. 

Press,  Broaching,  Power,  Bench 
American  Broach  and  Machine  Co.,  Ann  Arbor,  Mich. 

"American  Machinist,"  October  27,  1921 

The  principal  feature  of  the 
dresser  is  the  fact  that  it  provides 
a  number  of  interchangeable  bear- 

ings for  the  pin  carrying  the  cut- ters. The  handle  is  channeled  on 
the  inner  sides  of  the  head  to  hold 
removable,  hardened  hexagon  nuts 
having  six  holes  drilled  partially 
through  each.  The  blind  holes  in 
these  nuts  serve  as  bearings  for 
each   end   of  the   spindle   carrving 
the  cutters.  When  the  holes  in  which  the  spindle  is  running  be- 

come worn,  the  nuts  are  removed  by  loosening  the  screws,  and 
the  hexagon  is  turned  so  that  the  next  pair  of  holes  comes  into 
use.  The  dresser  is  made  in  two  sizes  for  cutters  1)  and  2i  in. 
in  diameter. 

Reamer,  Expansion,  Adjustable-Fllot,  Piston,  Critchley 
Chadwick  &  Trefethen,   32   Bow  St.,  Portsmouth,   N.  H. 

"American  Machinist,"  October  27,  1921 

This  Ciltchley  expan- 
sion aligning  reamer  is 

especially  adapted  to  the 
reaming  of  piston-pin 
holes  in  automotive-en- 

gine pistons  when  mak- 
ing repairs  that  involve  oversize  pins.  The  tool  carries  upon  im 

extension  of  the  body  three  shoes  that  slide  in  the  same  groov-^ 
as  the  blades,  the  shoes  forming  an  adjustable  pilot  to  align 
the  reamer  when  entering  the  hole.  In  addition  to  the  pilot,  tiv 
upper  third  of  the  cutting  blades  is  ground  to  a  circle  of  a  si-/.' 
to  just  fill  the  newly  reamed  hole,  thus  providing  a  bearing 
both  before  and  behind  the  cutting  blades.  The  reamer  is  made 
in  ten  sizes  ranging  from  a  minimum  of  ii  in.  to  a  maximum  of 
lii  in.,  each  reamer  expanding  if  in. 

The  machine  is  operated  by  a  2J-in  belt 
on  a  10-in.  pulley,  the  pulley  revolving  con- 

tinuously in  one  direction.  Power  is  trans- 
mitted through  a  worm  and  worm  gear  of 

30-to-l  speed  ratio.  The  ram  is  2  in.  in 
diameter  with  the  rack  teeth  cut  directly  on 
the  back  of  it.  The  worm  automatically 
disengages  at  a  predetermined  point  In  the 
stroke.  The  return  of  the  ram  is  effeclei 
automatically  by  means  of  a  weight  and 
cord.  The  length  of  stroke  is  14  in.  The 
machine  is  suited  for  operating  pusli 
broaches,  for  pressing  mandrels  in  and  out. 
for  pressing  in  bushings,  and  for  numerous 
operations  of  ten  ■  performed  by  hand. 

Micrometer,   Double,   Snap-Gage 
J.  T.  Slocumb  Co..   Providence.   R.   I 

"American  Machinist,"  November  3,  1921 

The  tool  is  in  reality  a  micro- 
meter with  two  measuring  screws, 

each  of  which  can  be  locked  in 
any  desired  position.  It  has  a 
range  of  1  in.  When  the  tool  is 
used  as  a  snap  gage,  the  screws 
ire  set  to  the  desired  high  and  low 
limits,  resiiectively.  When  used  in 
the  machining  of  work,  it  may  be 
advantageous  to  set  and  lock  the 
lower  or  "no-go"  screw  only.  On 
inspecton  work,  the  lower  screw 
may  be  locked  at  the  rejection 
point  for  minimum  diameter,  and 
the  upper  screw  used  to  measure  the  large  diameter, 
is  of  forged  steel. 

The  frame 

Clip,  paste  on  3  x  5-in.  cards  and  file  as  desired 
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ntTTSBURGH  mill  pricr  of  matt  stwl  Iwrs,  shapes  «nd 

1  plUM  qvotwl  at  tl.SS#«1.40  per  100  lb.  Structural 

riJup—  vera  quoted  in  October.  1913,  at  $1.35  and  in  Janu- 
ary. 19IS.  at  f  1.10  per  100  lb..  Pittsburvh.  Chicatro  quutos 

»tc«t  aluipea  at  $1.50#|l.60  f.o.b.  mill.  Galvanixpd  Htrel 
thttU,  baa*  aiat,  quoted  in  N«w  York  warehouaea  at  $4.75 
in  tS  bondW  Iota  and  at  $4.90  in  smaller  quantities  as 

acatnst  $ft  per  100  lb.  one  week  a(0.  Openheartb  spring 
tttrl  (base  aiae)  quoted  at  4c.  aa  acainst  He.  per  lb.  Cold 
ftniabad  ahaftinc  and  screw  stock  (rounds)  quoted  at  $3.35. 
ledaeed  from  $3.45  and  flats,  squares,  hexagrons,  etc..  at 

$tM,  down  froaa  9iM  per  100  lb.  Pig  iron  shows  improve- 
■NBt  in  demaad;  mostly  small  orders. 
New  York  warehouaea  quote  a  reduction  of  Ic.  on  tin; 

ic  on  copper  sheets  and  Ic.  per  lb.  on  copp  r  wire.  Copper 
■Mrket  tMtdinr  toward  recovery,  with  inrrcated  nale:«;  sine 
ftrmer.  Reductions  of  |c.  in  copper  sheets  and  rods;  brass 

shuts,  rods  and  tubinr  and  lie  per  lb.  in  copper  tubing 
qooted  in  Cleveland. 

IRON  AND  STEEL 

SHKCTK — QtMMjiiont  ate  in  ccnit  pci  pound  in  vsi 
Crom  sarchouM.  atM>  the  bate  quotaiiont  from  mill: 

Piittbutsh, 

ous  aiM* 

1  ittt 

Blue  Annealed MiU  Uu New  York Cleveland 

Chicago 

No.  10    2.25 i  2«l 3   10 
3  38 

N«.I2   2.)0 
i  a 

3  15 
3  43 No.  14   2.J5 3  38 3  20 3  48 

No.  16   2.55 3  48 3.30 
3  58 

BUck 
Not    17  snd  21. 

2  85 
3  80 

)  55 
3  95 .So*.  22  and  24. 2  90 3  85 3  60 4  00 

Not.  2)  and  26. 2  95 
J  90 3  65 

4  OS 

No.2«. J  00 4  00 
3  75 4  15 

Gaivamted 
No*    10  and  II. )  00 

3.7;fe«  90 3  75 

4  15 

Not.  12  aad  14. J  10 
3  85^4  U) 

3  85 
4  25 

Not  17  sad  21. )  40 4  I5A4  3<> 4   15 4  55 

Nos.  22  sad  24. J  55 4  <a24  4; 4  30 4  70 

No.  26   
J  70 
4.00 

4  <;^4  'iO 

4  7S(^4.'JO 

4  S5 

4  75 

4  85 

I«».2«   S  15 

PIG  IRON — Per  gross   ion  —  (Juoiaiiont   compiled    by    The 
Uaithcw  Addy  Co.: 

CINCINNATI 

No.2Souihcr«                       $2>.00 
Nocihern  Bauc                         2102 
SeuiKcf  a  Ohio  No.  :    22  52  1 

NF.W  VORK-Tidc»aier  Delivery  I 
SoutkctnNo  2(SiU<«n  2  25  to  2.75)    26.26 

HIRMINGH.^M 

No.  2  Foundry                   16.00 

HHII.ADELPHI.^ 

tastetn  Pa..  No.  2«.  2.2>-2.7S  sU    20. 34 
Virnma  No.  2    26  24 
Baaic              19.84 
Grey  Forge    20. 50 

CHICAGO 

No.  2  Foundrv  local              20.00 
No.  2  Fotiadry.  Souihcm.  til  225^2.75          22 .  67 

PirrSRL'R(ill,  induding  rrciKhc  charge  ffom  Valley 
No.  2  Foundry                                                20.96 
Basic                                                          19  9iS 
BctMincr                                                  21.46 

WROI'GIIT  PIPK— The  following  ditcoiintit  are  to  johben  for 
carload  loit  on  the  latrit  PiiislMirch  basing  card: 

Inches 

1  la3.  .. 

Steel 
Black 
71 

64 

6K 

Br T !  WEI.D  Iron 
(ialv.  inchea  HIack 

58}  itoll       44i 
LAPWF.I.O 

21  to(.   7  to  8       6.5 
9  to  12       64 

51 

SJ 

51 
2   
21  to  4. 

4)  to  6. 

7  to  12. 
39 

42 

42 

40 

BLIT  WELD,  EXTRA  STRONi;,  PLAIN  ENDS 

Galv 

29J 

25 

29 

29 

271 

I10II       69  571 
2  to  3       70         58} 

LAP  WELD.  EXTRA  STRONG.  PLAIN 

Itol)       44i        30) 

2       62 
to  4       66 
to  6       65 

7'to8       61 
9io  12       55 

Malleable  fitting! 

i 
50 

54 
53 

47 
41 

2. 

ENDS 

40 

43 
42 21  to  4 

4|  (o  (. 

7  to  8       35 
9  to  12       301 

27 

31 

30 

23 

18 

Claitet  B  and  C,  Banded,  from  New  York 

■  ««.&    \I«IV.     IJI«I.K    VIBIV.      IliaLK       ViaiV. 
%  53%  604%  471%  621%  4^% 
%  47%  SiH  44}%  54%  *sWc 
I  B  and  C.  Banded,  from  New  York 

ttorkicll  jt  net  lilt.    Caitiron.itandardcixcii,  20-.5',o  ufT. 

WROUGHT  PIPE-Warehodte  ditcounit  at  follows: 
New  York     Cleveland         Chicago 
Black  (ialv.  Black  Galv.  Black    (Ialv. 

1  to  3  in.  ttecl  butt  welded.  6i'% 
2i  to (> in.  tteel  lap  welded.  (1% 

Malleable  Aiiingt.    C1at.:ct 

stock  sell  ac  I  ill  Kit  10%.    Cait  iron,  standard  sizes,  32-5%  oH*. 

MISCELLANEOUS — Warehoute  prices  in  centi  per  pound  in 
100-lb.  lott: 

New  York  Gcvrland  Chicago 

Open  hearth  tpringitecl  (base)  4  UO  6  00  4.50 
Spring  iteel  (light)  (bate)    6.00  6  00  ^.00 
Coppered  Bessemer  rodt(bsse)..  7.00  8.00  6.03 
Hoop  tteel    3.38  2.9<.  3.13 
Cold  rolled  strip  (teel    6.25  8.25  6.50 
Floor  platet    4.60  4.56  i.iO 
Coldhiiifhed  thafiingortcrcw..  3.35  3.25  3.40 
Cold  linithed  flatt.  tquaret    3.85  3  75  3.90 
Structural  thapei  (bate)    2.63  2  46  2. 63 
Soft  iteel  bart  (bate)      2.53  2  36  2.53 
Soft  tteel  bar  thapet  (base)....  2.53  2.36  2.53 
Soft  tteel  bandi  (bate)    3.13  ....  3.13 
1  ank  plates  (base)    2.63  2.46  2.fi3 
Bsriron  (2.00<a2.IUatmiU)...  2 ̂ >8  3  52  2  78 
DriU  rod  (fronilitt)    SS®u0%  55%  50% 
Electric  welding  wirt: 

ft 

to|. 

8.50. 
7.15. 

6.75. 
igh  apaed  steel  is  qnotsd  in  Cleveland  at  90c. 

METALS 

Current  Prices  in  Ceott  Per  Pound 

Copper,  dectrolvtic  (up  to  carlott).  New  York. 
Tin,  5-ton  lott.  New  York 
Lead  (up  to  carlott),  St.  I.ouit,  4.60;  New  York   
Zinc  (up  tu  carlott),  St.  Louit,  4.77};   New  York   

Aluminum,  98  to  99%  ingot..  1-15  ̂'*"
'  ̂ °'^  Cleveland ton  lott     I'J .  20 

Antimony  (Chinese),  con  spot       5.50 
Copper  thecit,  base     2U.25 
Copper  wire  ̂ carlott)   14(ii<14.25 
Copper  rodt  (ton  lott)      19.25 

Copper  tubinic  ( 100-lb.  lott)     20.75 
Bratiiheeit  ( l(X)-lb.  lott)      16.25 
Hratttiihinc  (100-lb.  lots)      18.00 
Bratirodt  M.OOO-lb.  lott)      14.25 
Zincihccit  'catkt),  (K';  dii.  carlott).  10.50 
Nickel  (ingot  and  thoti,  Rayonne.  N.  J.  41.00 
Nickel  (elccitolytic).  ftayonne.N.  J    .   44 .(X) 
Solder  0  and  \),  (cate  lott)      19.00 
Babbitt  met..!  (brtt  ttrtdr)     32  00 
Bibbttt  mriil  (rnmmerciti)      |(>.  5U 

20.00 6.50 

20.S(Kaj2] 
17.00 

21.50 22.50 

16.  .50 18.50 

15.00 9.15 

22.00 

41.00 

13.50 

13.62) 

30.25 
5.00 

5.121 

Chicago 

18  00 

6.75 

23.00 

16.25 

19  50 

23.00 

IK. 75 

20.50 
15.75 
15.75 

19.00 
36.00 

y.oo 
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Shop  Materials  and  Supplies 

SPECIAL  NICKEL  AND  ALLOYS— Price  in  cents  per  lb. 

Malleable  nickel  ingots    45 
Malleable  nickel  sheet  bars    47 

Hot  rolled  rods,  Grades  "A"  and  "C"  (base)    60 

Cold  drawn  rods,  Grades  "A"  and  "C"  (base)    72 
Copper  nickel  ingots    37 
Hot  rolled  copper  nickel  rods  (base)    45 

Manganese  nickel  hot  rolled  (base)  rods  "D" — low  manganese  64 

Manganese  nickel  hot  rolled  (base)  rods  "D" — high  manganese  67 

Base  price  of  monel  metal  in  cents  per  lb.,  f.o.b.  Bayonne,  N.  J.: 
Shot     35.00     Hot  rolled  machined  rods  (base)...      53.00 

Blocks     35.00     Hot  rolled  rods  (base)       42.00 

Ingots     38.00     Cold  drawn  rods  (base)       56  00 
Sheet  bars...   40.00     Hot  rolled  sheets  (base)       55.00 

OLD  METALS — Dealers'  purchasing  prices  in  cents  per  pound: 
New  York  Cleveland  Chicago 

Copper,  heavy,  and  crucible      10.00         10.00  10.50 
Copper,  heavy,  and  wire       9.50          9.50  9.50 
Copper.lifeht,  and  bottoms       8.50          8.50  8.75 
Lead.heavy       3.75           3. SO  3.50 
Lead,  tea       2.75          2. SO  3.00 

Brass,heavy       S.7S           5.50  8.50 

Brass,light       4. 25           4.00  5.00 
No.  1  yellow  brass  turnings       5.00          5.00  5.25 
Zinc       2. 75           2.00  2.50 

TIN  PLATES— American  Charcoal  Plates— Bright— Ccn 

New       Cleve- 
York        land 

"AAA"  Charcoal  Melyn  Grade: 
IC,  20x28,    112  sheets       20.00       18.25 
IX,  20x28,    112  sheets        22.50       21.00 

"A"  Charcoal  Allaways  Grade: 
IC,  20x28,    112  sheets       17.00       16.00 
IX,  20x28,    112  sheets        20.00       18.75 

Coke  Plates,  Bright 
Prime,  20x28  in.: 

100-lb.,        112  sheets        12. .50       12.00 
IC,  112  sheets       12.80       12.30 

Terne   Plate 

Small  lots,  8-lb.  Coating: 
lOU-lb.,    14x20         7.00         5.60 
IC,  14x20         7.25         5.85 

Is  per  lb. 

Chicago 

18.50 

20.90 

17.00 
19.60 

14. 50 
14.80 

7.25 
7.40 

MISCELLANEOUS 

New  York 

Cotton  waste,  white,  per  lb.  .        j!0.07ife}50. 1 
Cotton  waste,  nii.ved,  perl  b   055@.09 
Wiping  cloths  per  M.,  131xl3|   
Wiping  cloths  per  M.,  13 1x20 J   
Sal  soda,  lOOIb.  Irts    2.80 
Roll  sulphur,  360  lb.  bbl.,  per  100 

lb...    2. 85 
Linseed  oil,  per  gal.,  5  bbl.  lots. .  .  .  *^7 
White  lead,  dry  or  in  oil      100  Ih.  kegs. 
Red  lead,  drv      100  Ih.  kegs. 
Red  lead,  inoil      1001b.  kegs. 
Fireclay,  per  75  lb.  bag   
Coke,  prompt  furnace,  Connelisvillc. .  .per  net 
Coke,  prompt  foundry,  Conncllsville. .  per  net 

Cleve- 
land Chicago 

U   go.  12 
SO   13 

.OV 

.11 
50.00 

55.00 

55  00 65.00 

2.50 2.65 

3.25 

3..>0 
.99 

.91 

New  York,  12.25 
New  York,  12.25 
New  York,  13.75 

.80 
1.00 

ton      S3 25@3.50 
ton        3 7S@4.25 

SHOP  SUPPLIES 
Current  Discounts  from  Standard  Li»t« 

65-5% 

60% 

50^5% 

75-10%        80% 

New       Qeve- York  land    Chicago 

Machine  Bolts: 

All  sizes  up  to  1x30  in      60-^%  60-10%  60-10-10% 
Hand  Ux3  in.  up  to  12  in       50%   60-10-10%   fO-10% 
With  cold  punchtd  sq.  nuts        50%          

With  hot  pressed  hex.  nuts  up  to  1x30 
in.  (plus  std.  extra  of  10%)       55%        ?-t.(XJ  off 

Button  head  bolts,  with  hex.  nuts       35%     33.90  nit 
Hex.  head  and  hex.  nut  bolts         40%          

Lag  screws,  coach  screws         6S%          

Square  and  hex.,  head  cap  screws.  ...  75—  10%         75% 
Carriage  bolts,  upto  lin.x  30lii   SO-10%       60-10% 
Bolt  ends,  with  hot  pressed  nuts       60%                 iS% 
Tap  bolts,  hex.  heads       25% 

Semi-finished  nuts  j  and  larger        75% 

Case-hardened  nuts              65% 
Washers,caatiron,  Jin.,  per  1001b.  (net)      $4.50 

Washers, cast  iron,  I  in. per  100  lb.  (net)        3.75 
Washers,  round  plate,  per  100  lb.  OlFlist      4.00 

Nuts,  hot  pressed,  sq.,  per  100  lb.  Off  list     3.00 

Nuts,  hot  pressed,  hex.,  per  100  lb.  Off  list     3  00 

Nuts,  cold  punched,  sq.,per  100  Ib.Offlist     3.00 

Nuts,  cold  punched,hex.,  per  100  Ib.Off  list     3.00 

Rivets: 
Rivets,  nin.  dia.  and  smaller        60-5%  60-10-10% 
Rivets,  tinned        60-5%  60-10-10%  ̂ c.  net 
Button  heads  j-in.,  5"in.,  1x2  in.  to  5 

in.,  per  1001b   (net)      $3.50  33. 2S 
Cone  heads,  ditto   (nci)        3.60     3.35 

1;    to    l|-in.    long,    all    diameters, 
£.Vr/f.-./ per  100  lb         0.25       

I  in.  diameter    EXTRA       0.15        

^  in.  diameter    EXTRA       0  50       
1  in.  long,  and  shorter    EXTRA      0.50       
Longer  than  5  in    EXTRA       0.25     .... 
Less  than  200  lb    EXTRA       0. 50       
Countersunk  heads    EXTRA 

Copper  rivets   
Copper  burs   

33.50 
3.  SO 

3.50 

3. SO 3.50 

3.50 

33.50 
3  SO 

SO  net 
4.00 
4.00 

4.00 
4.00 

65-5% 

33  13 

3.53 

0.15 0.15 

o.so O.SO 

0.25 

O.SO 

0.35       34.03  base 

60-5%  50%      50-10% 

40%  50%         

Lard  cutting  oil  (50  gal.  bbl.)  per  gal.       30  65  30.50        30.55 
Machine  oil,  lubricating, (SO  gal.  bbl.) 

per  gal   
Belting— Present  discounts  from  list  in 

fair  quantities  ( j  doz.  rolls) 
Leather: 

Light  grade   

0.45 
0.35 

0.40 

50%    SO-5.%  60-10% 

Medium  grade      40-5%  40-10-21%     50% 
Heavy  grade         35% 

Rubber  and  duck: 

First  grade       50-10% 
Second  grade       60-10% 

Abrasive  materialii — Insheets9xllin.: 
No.  1  grade,  per  ream  of  480  sheets, 
Flint  paper   
Kmery  paper       ,   
K inery  cloth   •   
Flint  cloth. regularweight, width 31 

in..  No.  1  grade,  per  50  yd.  roll, 

Emery  discs,  6  in.  dia..  No.  1  grade, 

perlOO. Paper   
Cloth   

40%      40-5% 
50-10%       

60-5%  60-5% 

35.84 

8.80 

27.84 
4  50 

1.32 
3.02 

33.85 

11.00 

32.75 36.48 

8.80 
29.48 

4.95 

1.49 
3.20 
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Machiner>'  Wanted 
mrnat 

Ate.  Bat  MIb«4I< — The  B>r  MtDviM  Mr«. 

     — ^In*    mKciila*. 
        _      MlaclMus — Tti*      BMiolt      Coal 

Miatac  Co^  \*\'  Jrttrrmtn  County  Bank 
Bt^,  <X  U  Davla.  I-unch  Act.— «imU 
drill  prw*  mIiaM*  (or  drtUtnc  kod  rMoi- 
!■(  ap  to  S  la.  bolM. 

-S    Ja«ah«  A  0»,  114 
8-  JMofaa,  Pvrch.  Act. »r   forfl 

hr. 

   _ — Tl**  Tmnmn   OimU. 
Ires  i  R-R  7a.  Bmwn  kUrx  BMc  La 

Ray  Halt.  Purch.  A(t.— «t<«l  (oun<lry  ma- rtuaary  of  aU  klate  alao  hr*\y  duty 
iBilMa,  OMwIu.  board  and  ataam  hanuncra 

Ala,  BtnalB«1iMi»— Tha  Woodward  Imn 
Co  .  J  T  UwMurd.  Purcb.  A«t  — on*  nyrtor 
driTTit  drill  and  raamer  witJt  Oaxlbla  conl. 
(or  I  la.  and  ■mailer  drill :  on«  laihr  (or 
eaapaay  aarac*  with  attachnw-nt  (or 
thtaatf  cattlBC- 

ria,  Cbahita  D.  O.  ZI<«Wr.  Cohimbla. 
a.  r_  purrbaalnc  arrh««>rt  for  P<-troua 
HfK  Oo»  Cbwiaota  roncrrtr  mixer,  brk-lc 
marblBa,  tUa  and  rooAnc  tlW  machine,  ele- 

vator laalwnant.  mealdn  for  mouMinc  oon- 
crata  biMfta,  Mnall  aleam  abovel  (new  or 
oaad). 

On..  WlllfcliiMIl  Till  Roultiem  Ire  A 
Coal  Co— ona  «  «  «  dupl'i  »>«U  rtrlven 
air  iwiilill— 1 1  whiell  will  lift  water  from 

it  which  baa  walar   laval  of  about tSTk 
■a..  MaMatlaa— Lni  A  fNeln — refrlserat- 

bic  machinenr  laehidlns  mechanleal 
(raasera 

  —The     Alto    Mf«     rn..     1101 
_     Are  — nnr     No      St     BIIm     punch 
or    aqalvaletit    alao    lar*e    tumblinc 

barre rreL 

m..  riilvaaa— The  Alchlaon.  Topeka  A 
Kama  Pe  IIR..  M  Kaal  Jarkann  Blvd..  A. 

WallU'r.     Purrh.     Act.— one     Atkin*     No.     " rer  driven  hand  paw  or  e<iulvalanl  ,  one 
ray  A  Rcan  No.  *t  or  equivalent,  unlveraal 
waatfworklnx    marhln*    arranced     for    belt 

KS'
 

drive. 

».   miiaga    w    J.   nomba,  itt*  ron- 
aiano*  Are  —enmpMa  art  of  aheet  melal 
worhara  machtaery.   (naad). 

ni..  fbl— «»  The  Inlemaltonal  Har- 
^twkn  <*n  %ik  ftoaih  Mlrhl«an  Ave.  Purch. 
Hayt  awe  Mnne  eTV»\rr .  rapadly  I  to  T 
taa  par  br.  loaad) 

_m.  flWraaw— r  W  Male^r  «  CO..  »»«-IJ 
WM  OMann  m.— one  l«  a  *  lathe,  one 
Kai    I    CiihrarMl    miller    and    ona    !•    la. 

n    Rtoaltln*.   W«1  Car- 
'    mllllaff    machine. roll    A««L 

toaad) 

ftaltdere  I.«imh»r  Co.. 
■l^^-wnodworklnK  ma- 
huiiber  fa<^ory 

IIU  JaUaa— Tha  nnkm  CV>«I  Tranafer  A 
Warehouaa  Co..  A.  Llndherj.  0.-nl.  M«r.— 
!>■•  marhlaary  atifllclant  to  manufacturv  40 
tons   per   day. 

lad..  Evaaevilla— The  International  Staet 
A  Iron  Co..  1241  Edfar  St.— one  It  la.  up- 
keltUiK   machine. 

Kaa..  Newlaa^Tha  Imperial  Uaundry, 
J.  W.  Mnraan.  Prt>p. — laundry  machinery 
for  propuwa  laundry  on  IQuot  &th  St. 

Md..  Balllvare— The  Hu<l«on  Cement  A 
Sopply  Co.,  IteS  Whltmore  Ave..  Q.  H. 
Ilalnea,   Traaa.^-ooncrete   block   machinery. 

Md.,  VIeaaa — R.  H.  Baumffartner — mill 
e<inlpment  and  machinery  Including  con- 
ve>°or  fur  flour  and  feed  mill,  flour 
bleacher,  com  meal  bura,  chicken  feed  mllL 
Utdcet  Marvel  mill,  com  aheller,  kerosene 

rnslne,    etc. 
Mleb.,  Delroll — The  International  Mchy. 

Co.,  S&ST  Grand  Klver  Ave..  A.  Colmun, 
Purrh.  Act.— one  No.  CO  Heald  cylinder 

(rlnder. 
Mleb.  Detroit — The  Preclnlon  Tool  Co., 

I4<S  Lincoln  Ave. — mlsceUnneoua  machine 
■hop  equipment. 

Mleb..  Oladaloae— Ludwic  A  Krana— 
ahoo  maklnc  machinery,  power  operated. 

Web.  Saaiaaw — The  Baclnaw  Products 
Co.  (motor  plant t,  F.  W.  Mowbray,  OenL 
Supt. — machine  tools,   drill  preaaea,  etc. 

Mlaa..  Odeaaa — A.  M.  Samrau — lathe  or 
turret  lathe  for  ceneral  garace  repair  shop, 
(used). 
Ma..  CaHtaace— The  Lanett  A  Plat  I 

Rprlni:  lied  Mff.  Co..  C.  B.  Piatt,  Purch. 
Act  -  punch    presa. 

Mo.,  rallaa— The  State  School  for  Danf 
and  Pumb— laundry  machlnea  for  propoaed 
laundry. 

Ma.,  rarthaae — The  Pioneer  Oil  »  Refln- 
.  Inc  Co.,  K  6.  Oswald,  Purch.  Act.^ll 
'  fliterinc  equipment. 

Ma.,  Nerth  Kaaeaa  CHr — The  Standard 
Steel  Co.,  17J0  Tracy  St. — air  compressor 
to  take  eare  of  four  rivetlns  hammera, (ua«d>. 

Ma.,  Kaaaae  rity— K    A     Hall,   tlS  Weat 
Itth  St..  (printer)— proaa,  10  «  It. 
Ma_       Neoeba — The      Daark      Creamerj^- 

heiiinc.    ahaftlnc,    hancers,    bearlncs    and 

pulleys. 
Ma.,   Pterea   rtly — P.    Keimchel 

lathe,    drill    preaa.    small    blackamltl 
■haft  Inc.  etc 

N.  J..  Camdea — The  Standard  Tank  A 
Best  Co.  114  North  Front  St. — woodwork- 
Inc  and   metal   workinc   machinery. 

N.  J„  Maar««lawa— The  Inter  State  Safety 
Applhinrr  Co. — woodworklna  machinery 
ana  alamplnc    (metal)    machinery. 

W.  J_  Palaiyra — The  Palmyra  News,  K. 
Chambem,  Purch  Act — one  4-7  Col. 
quarto   cyllmlrr   press 

W.  *..  Pleaeanlvllle — The  Taylor  Packinc 
Co,  Pleaaanlvlllr  W.  Taylor.  Vermont 
and  Melroae  Ave«.  Allanllc  City.  Prea — 
meat  tMrkinc  mnchlnea  also  eonvayora  and 
Ice    manufarturinc    machlnea. 

J«.  T..  illaek  Blver — Carpentem  Bus  Una 
Inc— power  hack  saw  and  electric  poet 
driller 

M.  T.  Baaarllle — The  IM  Rduo.  machine 
tools   for  manual   iralnlnf  claes 

W.  T..  ■raebasr* — The  Wricht  Factory. 
e/o    W.     n.     Wrtirti  I— machinery     for     Iha 

el— arlndlnc 

•mitn    (oolB, 

manufacture   of   ml«sl<m   and    crandfathera 
clocks,   luddera,   cabinet   work,   itc. 

N.  Y.,  Raffala— The  Clifton  Connor  Corp., 
t»5  Macara  St. — all  kinda  of  machinist 
tools. 

N.  v.,  rarthaae— The  Braman  Stalker 
Co.,  Inc.,  (>.  II  Hraman,  Purch.  Act. — 
woodworkinc  c<)ulpniunt. 

N.  Y.,  Cellece  Point  (Flushlnc  P.  O.) — 
The  Cox  Klrmln  Aircraft  Corp..  two  cir- 

cular wood  aaws ;  three  beadlnc  machines ; 
two  rivet  punches;  two  foot  ah(«ara:  ona 
circular  metal   saw  and   two  bench   sht-Hrs. 
N.  v.,  Croahan— J.  H.  Smith— small 

drill   press,    (used). 

N,  Y..  Henderaon  Harbor — J.  Baaaett — 
wood  lathe  and  It  ton  triple  chain  holat 
(or  boat  building  ahop. 

N.  T..  MeehaalesvlUa— The  PulTney  Brick 
C^. — machinery  (or  the  manufacture  of 

preaaod    brick. 
N.  Y..  Heehanleavllle— T.  C.  Luther- 

lumber   and   planUiR    mill   equipment 

N.  Y.,  New  York- The  Ward  Baking  Co., 
Southi-rn  Blvd.— one  threading  maohlne 
(bolt  cutter)  :  one  10  In.  aha|>er :  one  2* 
In.  z  11  ft.  lathe;  two  18  In.  stationary 
head  drill;  one  11  In.  x  6  ft.  speed  laihe: 
three  16  In.  (our-jaw  chucks ;  two  sets  Arm- 

strong lathe  tools :  one  No.  6,  No.  S  and 
No.  1  emery  grinders:  one  14  In.  Jointer 
and  one  Buffalo  No.  45  combination  punch 
and    ahoar. 

N.  Y..  Nerth  Tonawaada— a.  H.  Mllll- 
mnn  A  Son.  in«  Sommer  St..  O,  H.  Mllll- 
man.   Purch.  Agl. — wood  turning  lathe. 

N.  Y.,  8eheneelady — Tlie  Woodcraft 
Mfg.  Co.  A.  H.  Scrneffer.  Purch.  A(rt.— 
woodworking  machinery   and   oqulpmeni. 

N.  Y,.  ayraa«i*e— H.  H.  Franklin  Mfg. 
Co.,  snz  South  OeddcN  St.,  made  Inquiry  of 
PltulHirgh  house  (or  list  of  SO  machine toola. 

N.  Y.,  Theresa — O.  P.  E^ggleston— forge 
and  16  In.  back  geared  •ntfna  lathe. 

N.  Y.,  WalertowB— ^.  A.  Aber  Mfg.  Co. 
— general  equl|>iiient  to  manufacture  gaao- 
Una  motors. 

N.  C,  Cbarlolt* — The  MeClaren  Rubber 
Co.,  P.  O.  Box  S«— bench  lathe,  I  In. 
through  collet  chuck,  equipped  with  allda 
rest    and    turret    attachment. 

N,  C„  Lexlaaton— Q.  W.  Smith,  310  EiasI 
Center  St. — aeff  feed  rip  saw,  jointer,  band 
aaw,    cut-o((   aaw,    and    sander. 

O..  Bedford— B.  T.  Wright,  Village  Engr. 
—one  concrete   mixer. 

O.,  Cleveland — The  Consolidated  Iron 
Steel   Co.,    1290    Bast   Bird    St.— drill    proas. 

O.,  Cleveland — The  Sterling  Braiia  ('o., 4(11  SI  Clair  Ave.,  E.  M.  Collins,  Pnrrh 

Agt. — ten  air  aweeaer  moulding  mncliin.  s, 10  In.,  IS  In.  and  14  In.  Warner  nnd 
Swnaey  turrel  lathes:  10  hall  bearInK  l>"l- 
Ishlng  and  bufflng  double  end  machine" 

O.,    Colamlnia — The   Central    Refractorlea 
Co.,    Ferris    BIdg.,    A.     N.    Spencer,  .  Vl> 
Prea— brick    aniT  tile    making    mMhlMr> 
including    stone    crushera,    pressaa,    dryan 
etc.,   for   plant   at   Union   Furnace. 

O.,  Iloalh  CharlealOD— E.  P  Kelly.  I«l« 

East   Broad   HI.   Columliua.   haa   '  'r 
the    plant    of    Ihc    Houalonla    '  * 

lea  (5o.,  hero— equipment   for  or'  'i" 

Ice  manufacturing  Including  crcum  ^-I'.ra- lion   machinery. 

Olila.,  rommerea— The  Powall  Cycle 
Lever  Co..  'In  A.  L.  Powell.  Purch.  Agt.— 
belting,  shafting  and  drill  oraaa. 
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Pa..  Chester- -The  Scott  Paper  Oo.,  Mai  ■ 
!•!  St. — addltiiiiial  machinery  for  new  ad- 

dition  to  piant. 
P»..  Chester— The  Textile  Mfg.  Co., 

.Montgomery  BIdR..  D.  Coulter,  Pres, — gen- 
eral machinery  for  silk  manfacturing  in- 

cluding winders  and  cones. 
Fa..  C'olleiteville — Ty.  Ball— one  small 

printing  press.  D  x   7   or  larger. 
Pa..  .MonesNen — The  Bd.  Edue. — equip- 

ment for  automobile  .shop,  foimdrj-,  lathe 
room   and   Hoodvvorking   department. 

Pa..  Phila. — The  Concordia  Silk  Hosiery 
I'd..  .\  anrl  Courtlanil  St.s. — additional  au- 
lomatic  full   fashion  hosiery  machines. 

Pa..  Phila. — The  H.  B.  Coyle  Iron  Wks.. 
Inc.,  622  Pilhert  St.,  H.  B.  Coyle.  Pureh. 
.\gt, — additional  punches,  drills,  etc.  for 
new  addition  to  plant. 

Pa..  PhMa. — The  Delphine  Hosiery  Mills, 
ovd  and  T>Huphin  Sts.,  A.  .Strain,  Treas. — 
automatic   full   fashion   machines. 

Pa..  Phila. — The  General  Processing  Co., 
Willard  St.  and  Trenton  Ave. — <Jonveyors, 
shafting  pulley,  etc.,  and  additional  dyeing 
and   drying   machine.s. 

Pa.,  Phlhi. — The  Girard  Cycle  Co.,  1022 
West  Girard  Ave. — sm-all  lathes,  cutters, 
drill  and  machine  tools  for  proposed  repair 
shop   on    Hutchinson   and   Thomp.son   Sts. 

Pa..  Phila.— A.  Leebovitz.  1002  North 
Marshall  St. — fillers,  conveyors  and  other 
bottline  machinery. 

Pa..  Phila. — The  McArdle  &  Cooney,  Inc.. 
519  Arch  -St.,  (pipe  and  steam  fitters  sup- 

plies)— additional   machinery    and   tools. 
Pa.,  Phlhi. — The  Typewriter  Headfiuar- 

ters,  524  Walnut  St. — one  screw  cutting 
lathe,  about  4  ft.  bed. 

Pa..  Phila. — W.  T,  Underwood,  Keystone 
and  Cottman  Sts.,  W.  I.  Cottman,  i'urch. 
.\Kt. — additional  machinery  for  woodwork- 

ing mill. 

Pa..  Phila. — The  S.  S.  White  Dental  Mfg. 
Co.,  Wingohocking  and  Unity  Sts.,  S.  S. 
White,  211  South  12th  St..  Purch.  Agt. — 
shafting.s.  metal  and  wood  machinery,  con- 

veyors, belting,  etc.,  for  new  factory. 
Pa.,  PittsbnrKh — The  Greenwood  Constr. 

Co.,  Carson  and  24th  Sts..  refrigerating 
equipment — equipment  for  new  assembling 
and  machine   shop  now  under  construction. 

Pa.,  Sharon — The  Salvage  Arms  Cf)rp  . 
C.  A.  Calleson,  50  Church  St..  New  York 
City,  Purch.  Agt. — press  and  planer. 

Pa..  Warren — Klenck  Bros. — one  14-20  in. 
engine  lathe,  .shaper,  drill  press,  emery 
grinder,  electric  drill,  arbor  pre.ss,  bench 
vises,  tools  and  all  kinds  of  equipment  for 
repair  shop  and  garage. 
S.  C,  North — 13.  C.  .Johnson — light 

.equipment  for  operating  short  line  rail- 
road, including  light  locomotive,  rails, 

switches,    etc. 
S.  r..  OInnta — The  Dyson  Bros.  Hard- 

Avare  Co.,  W.  M.  Myers,  Purch.  Agt. — small 
machine   for   turning  handles,   spokes,   etc. 
Tenn..  CIarh8ville — Parnsworth-Stacker 

— complete  machinery  and  equipment  for 
the  manufacture  of  plain  double  cane 
chairs,  etc.,   (new  or  used). 

Va..  Norfolk — L,.  P.  Hobbs.  115  East  12th 
•St. — one  250  ft.  span  cableway  to  handle 
1  yd.  clam  shell  bucket ;  one  200  to  250  cu. 
ft.  capacity  air  compressor,  gasoline  driven  ; 
rock  crushing  outfit,  complete  with  screens. 
rlevator.s,  etc.  ;  one  bag  filling  machine : 
1  "11  factory  platform  trucks  about  2x5  ft., (u.sed). 

Va...  Winchester — The  Winchester  T^um- 
■  hrr  Corp..— complete  planing  machinery  and I  dry    kiln    equipment. 

W.  Va..  Bui'khannon — The  Buckhannon 
Hrick  Co.— dry  kiln  equipment  consisting 
i>f  doors,  etc..  also  (new  or  used)  60 
ilouljle-deck  steel  dryer  cars,   24   in.  gauge. 

W.  Va..  Buckhannon — C.  E.  Hines — com- 
plete  woodworKing  machinery  outfit. 

W.  Va..  CharleHton — The  Bd.  Educ. — 
ecpiipment  for  vocational  department  of 
!)roposed   Junior   High    School. 

W.  Va.,  Princeton — The  Bd.  Educ,  J.  V. 
Woodson.  Pres. — equipment  for  vocational 
and  manual  training  departments  of  new 
high  school. 

W.  Va.  Rainelle — The  Sewell  Valley  R.R. 
— one  36  in.  planer  :  250  ton  wheel  press  ; 
universal  milling  machine  and  1200  ton 
ste«m    drop    hammer. 

W.  Va..  Wherlingr — C.  L.  Hills,  403  Natl. 
Bank  Bldg..  C.  L.  Hills,  Purch.  Agt. — two 
class  14  anil  one  class  24  Bucvrus  dragline 
machines  also  20  to  30  four-yard  Western. 
36   in.   gauge,  steel   draft  sill   dump   cars. 

Wis..  AlRoma — The  Algoma  Wood  Prod- 
ucts   Co. — woodworking    machinery. 

Wl».,  AntlKo — The  Amer.  Dairy  Products 
Co..  c/o  J.  Fronek,  Route  2 — belt  driven 
separators,  mixers  and  vats,  for  making 
cheese. 

Wis..  laBco— The  Casco  Milling  Co.,  W. 
E.  Urnssarl.  Purch.  Agt. — feed  grinding 
machinery,  operated  by  gasoline  engine  or electric   motor. 

Wi»..  Oreenvllli'— B.  Schroeder — auto  re- 
pair equipment  for  proposed  garage. 

Wis.,  HuHllHford — The  Hustisford  Ico 
Cream  Co.,  Lock  Box  42 — 100  to  200  gal. 
pasteurizing   machine. 

Wiw.,  Kewannee — J.  Svoboda — woodwork- 
ing machinery  for  proposed  furniture  fac- 
tory on  Main  St. 

WIk..  Madison — J.  A.  Brady,  219  East 
Washington  Ave. — equipment  for  auto  re- 

pair work. 
Wis..  Madison — The  Madison  Qas  & 

Electric  Co.,  102  East  Main  St. — monorail 
crane. 

Wis.,  Marshfleld — Blum  Bros.,  135  West 
9th  St.,  P.  Blum,  I'urch.  .\Kt. — one  12  in. 
jointer ;  swing  cut-off  saw.  boxboard 
matcher  ;  stave  planer  ;  crozing  machine  ; 
trus.ser :  equalizer  turning  lathe  all  to  be 
with   individual    electric   motor   drive. 

Wis.,  Mennmonle — The  Menomonie  Oil 
Co. — machinery  for  use  in  trucks  and  auto 
repair   shop. 

Wis.,  Milwaukee — The  Argo  Tool  & 
Machine  Mfg.  Co..  c/o  C.  E.  Helm,  Purch. 
Agt..  345  25th  Ave. — two  No.  2  milling 
machines  and  one  Detroit  drill. 

Wis..  Milwaukee — The  Barkdoll  Candv 
Co.,  924  Center  St.,  J.  A.  Barkdoll,  Purch. 
Agt. — motor  driven  beating  machines,  dip- 

pers,   coolers,    etc. 
Wis..  Milwaukee — C.  Bielefeld.  1161 

Grant  St. — one  30  in.  or  32  in.  band  saw, 
boring  machine,  and   12   in.  jointer. 

Wis..  Milwaukee — T.  Dammann,  3115 
Clybourn  St. — polishing  machine.s,  carving 
machines  and  saws,  (power)  for  monument 
work. 

Wis.  Milwaukee — The  Interior  Woodwork 
Co.,  521  Park  St. — additional  woodworking machinery. 

Wis.,  MllwaukeegaC.  Krusemark,  158  Wil- 
liams St. — limestone  grinding  machinery, 

gasoline  or  steam   engine  driven. 
Wis.,  Milwankee — The  Novelty  Mfg.  Co., 

c/o  O.  J.  Habbegger,  114  Grand  Ave. — ma- 
chinery for  the  manufacture  of  novelty 

brushes. 

Wis.,  Milwaukee^^The  Werner  Knitting 
AVks.,  397  11th  Ave. — laundry  machinery  in- 

cluding a  belt  driven    ironing  machine. 

Wis.,  Omro — A.  J.  Thrke — gasoline  stor- 
age tank  and  pump   for  garagi'. 

Ont.,  ParkhlH — Allen  &  Eagleson — com- 
plete equipment  for  garage  and  service 

station. 

Wis.,  8nn  Prairie — Cha.se  &  Son,  F.  A. 
Chase,  I'urcH.  Agt. — coal  handling  ma- chinery. 

Wis..  Tomah^C.  W.  Dickover  Mfg.  Co., 
C.  Dickover,  Purch.  Agt. — lathe,  drill  press 
and  motor. 

Wis.,  Watertown — The  Klinger  Buick 
Co.,  212  South  1st  St..  F.  J.  Klinger,  Purch. 
Agt. — latiie,   drill  press,   motor  and  grinder. 

Wis.,  Watertown — Klinger  &  Mayer  Co., 
200  1st  St. — equipment  for  repair  shop,  in- 

cluding drill,  lathe  and  press. 

Ont.,  Brampton. — The  Pease  Furnace  Co. 
. — foundry  and  general  equipment  for  fur- 

nace plant  to  replace  that  which  was  de- 
stroyed by  fire. 

Ont..  Markdaie — F.  T.  Hill  &  Co. — modem 
flour  mill  equipment  to  replace  that  which 
was  destroyed  ijy  Are.  Estimated  loss, 

J35,00n. 
Que..  Montreal— The  Central  Machine  & 

Welding  Co..  38  Bronsdon  Lane — welding 
machine   and    small    lathe. 

Que..  Alontreal — The  Magnolia  Metal  Co. 
of  Canada,  Ltd.,  39  Shannon  St. — foundry 
equipment. 
^■■■lt,ii,lliMllllllllltlllllMIII)IIIIMMItlUlinMMIIIItllt,lll,MIIHII,   I,)it„llt   Mll'^ 

Metal  Working  Shops 

Cat.  Ilurbank — The  Amer.  .\luminum 
Metal  Products  Co..  has  awarded  the  con- 

tract for  the  construction  of  seven  1  story 
factories  covering  60.000  sq.ft.  of  floor 
space.  Estimated  cost,  $88,000.  Noted 
Aug.    18. 

Cal.,  Oakland — M.  Elsaser,  c/o  p.  Heiman, 
Archt.,  57  Post  St.,  San  Francisco,  will 
soon  receive  bids   for  the  construction   of  a 

I  story,  75  x  lOo  ft.  machine  shop  on  4tl 
and  Vvashington  Sts.  Estimated  cost, 

$15,000. Conn..  East  Hartford  (Hartford  P.  O.)  — 
F.  C.  Walz.  Archt..  4»7  Trumbull  St.,  Hart- 

ford, is  receiving  bids  for  the  construction 
of  a  I  story,  XO  x  lno  ft.  garage  and 
.service  station  on  Connedicul  Blvd..  here, 
for  T.  Sliannon.  Russell  St..  .South  Man- 
i-he.ster.      Kstimaled    cost,    $40,000. 

Conn..  WalllnKford— II.  L.  .ludd  &  Co. 
42  Soutli  Cherry  St.,  has  awarded  the  con- 

tract for  the  construction  of  a  5  story,  80 
x  100  ft.  hardware  factory  on  Cherry  St. 
Estimated  cost,  $125,000.     Noted  Jan.  26. 

<'onn..  Waterbury — G.  W.  Russell.  263 
Bank  St.,  has  awarded  the  contract  for  the 
con.struction  of  u  1  story,  60  x  135  ft. 
garage  and  .salesroom  on  Cottage  PI. 
E.stimated    cost,    $40,000.      Noted    Oct.    27. 

I).  C.  WashlnBlon- The  Salvation  Army. 
521  13th  St.,  N.W.,  will  soon  award  the 
contract  for  the  construction  of  an  indus- 

trial home,  garage,  liaiing  and  repair  shops. 
Estimated    cost,    $200,oo0. 

III..  Chieaso^A.  Jolinson,  2812  North 
Ave.,  is  liaving  plans  prepared  for  the  con- 

struction of  a  4  story,  50  x  13S  ft.  ice 
sKate  factory  on  North  and  FrancLsco  Aves. 
lOstimated  cost,  $100,000.  H.  A.  Anderson. 
3116  Sunny  Side  Ave..   Archt. 

III..  Freeiiort— The  Arcade  Mfg.  Co..  1 
Columbus  Ave..  will  receive  bids  until 
March  14  for  the  construction  of  a  3  story. 
56  X  98  ft.  factory  for  the  manufacture  of 
hardware  specialties.  I'Istimated  cost. 
$35,000.  C.  B.  Wolfley,  610  Stewart  Bldg., Rockford.    Archt. 

III.,  8helbyvllle — M.  O.  Finks  plans  to 
liuiid  a  1  story,  62  x  80  ft.  garage  to  re- 

place the  one  destroyed  by  fire.  Estimated 
cost,   $40,000.     Private  plans. 

ni.,  sterling — E.  L.  Reed  Mfg.  Co.,  10 
■South  Mill  St.,  manufacturer  of  hardware 
specialties,  has  awarded  the  contract  for 
the  construction  of  a  3  story,  40  x  90  ft. 
factory.      Estimated   cost,   $500,000. 

Ill,  Watseka — The  Panyo  Garage  Co 
plans  to  build  a  1  story  garage.  Estimated 
co.st,    $40,000.     Architect   not   selected. 

Kan..  MePherson — The  Pioneer  Motor  Co. 
is  having  plans  prepared  for  the  construc- 

tion of  a  1  story,  75  x  140  ft.  garage. 
Estimated  cost.  $50,000.  C.  W.  Shaver,  159 
North  Santa  Fe  St.,   Salina,   Archt. 

Mass.,  Cambridge — The  Natl.  Bottling 
Co.,  28  School  St..  Bo.ston,  has  awarded  the 
contract  for  the  construction  of  a  1  story. 
75  X  135  ft.  garage  and  service  station  on 
Washington  St.,  here.  Estimated  cost, 

$45,000. Mass..  Holyoke — R.  Magna  Auto  Co.  is 
having  plans  prepared  for  the  construction 
of  a  2  story,  75  x  100  ft.  garage  on  North- 

ampton St.  Estimated  cost,  $50,000.  Pri- 
vate plans. 

Mass..  Salem^ — The  Hygrade  Lamp  Co., 
60  Boston  St.,  is  having  plans  prepared  for 
the  construction  of  a  4  story.  50  x  100  ft. 
factory  on  Boston  St.  Estimated  cost, 
$75,000.  Monks  &  Johnson,  99  Chauncy 
St.,    Boston,    Archts. 

Mass..  Westfleld — H.  B.  Smith  Co.,  57 
Main  St.,  is  having  plans  prepared  for  the 
con.struction  of  a  1  story,  30  x  140  ft. 
machine  .shop.     Private  plans. 

JId..  Baltimore. — The  Continental  Qaragc 
&  Service  Corp..  Ill  North  Charles  St..  has 
awarded  the  contract  for  the  construction 
of  a  5  story  garage  and  service  station  on 
Monument  and  Howard  Sts.  Estimated 
cost,   $275,000.      Noted   Dec.    22. 

Minn..  New  Prague — The  Gopher  Mchy. 
Co.  is  having  plans  prepared  for  the  con- 

struction of  a  1  story,  78  x  100  ft.  factory 
(l.st  unit).  Estimated  cost.  $40,000.  J.  C. 
Niemeyer,  643  Bftidlcott  Bldg.,  St.  Paul, 
Engr. 

N.  .1..  Camden — The  Standard  Tank  & 
Seat  Co..  314  North  Front  St..  has  awarded 
the  contract  for  the  construction  of  a  3 
story,  32  x  78  ft.  metal  and  woodworking 
factory  at  316  North  4th  St.  Estimated 
cost,  $30,000. 

N.  J..  West  Hoboken — J.  Keavy,  357 
Palisade  Ave.,  will  build  a  1  story,  75  X  lOn 
ft.  garage  on  Malone  St.  Estimated  cost 
$42,000.      Noted    Dec.    29. 

N.  v..  New  York — M.  I.  St.  John,  c/o 
G.  Keister.  Archt.  and  Engr.,  56  We.st  45th 
St.,  is  having  plans  prepared  for  the  con 
struction  of  a  4  story,  125  x  150  ft.  garage 
on  the  Grand  Concourse  and  174th  St. 
Estimated  cost,   $125,000. 

O..  Cleveland — Coe  &  Baeher.  1795  East 
90th  St..  have  had  plans  prepared  for  the 
construction  of  a  2  story,  37  x  62  ft.  com- 

mercial building  and  garage  at  8212  Carne- 
gie Ave.  Estimated  cost,  $40,000.  Private 

plans. 
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i.  W«<^  Arrbt    «i«   t'BMw  BMk.  Im«  ha4 ■IWM  Bf«t«r«d    tor    tl>»    coaMractlOB   of   • 

•w  rtiiiiiM  Til  lSTt»wiwi  Tk«  * 
Wijilr  OiL.  MtiWM  Uth  au  to  rMMvlns 
mA    (or    tk«    uBMUnwIiiB    «(    •    I    ■(ery. 

UUi  au     ImSu^  «Ml.  M«>*«.     J.  U 
-■■uni.  IMM  BmtIM  Ave.  Aickt. 
r»,  niai      l     Bkuabw*.  til  North  4th 

au  ha*  a««r4«4  tlw  <mtr«rt  (or  UM  eea> 
ieUa«  9l  m  I  alary.  M  i  IM  (t.  imrac* 
•  I  Mary.  T*  s  IM  (t.  thMir*  m  tl* 
'  «u  ai.    aiOBam  com.  «••.•««. 

rMfci    llMfw     *     KiJHk.     MtfTte 
_      te*«  •w«f«a4  Om  WMrsct   tor  tha 

■winirttMi   of  •    I   Manr.   «•   s    ttT    ft. 
'   M»vtr«  autloa  at  Mll.<»  Broad ftl#4   COM*    v»9v#9VU 

Koto,  Morrto  BMc  ha* 
IT«M  rar  Um  eaaalmetlon 

lU    a    tM    ft.    (Botory    on 

CaL.  Saa  FmuwIm*— Th«  Uoi  Ancslea 
Saap  Co..  t»«  Prom  St..  U  havinc  planH 
prtiMirMl  for  tho  r«n*t ruction  o(  •  3  ntory. 
IM  s  1*0  ft.  aoap  (artory  on  2nd  and 
Brannan  8ta.  AImnk  tl&0.0(i()  W.  H.  Crlro. 
Jr..    «S&    K<vartiy   St..   Archt. 

TaL.  Haa  PrtkarUva— Tho  Real  BMata  * 
IW«lo|Hn«ni  i"a.  HoarM  Bids.,  haa  awarded 
lh»  eontrai-i  for  tha  eonatmrtton  of  a  I 
•tory  factory  on  Kth  BL  near  Kanaaa  BL, 
(Mr  tiM  Nail.  PIbra  Porm  I*roduota  Co. "   oivrt.   i:o.«oo. 

am^lad 
a   S 

Atc^    aad   Osfard    at,    (or    th<- 
aad  radlatora.   Bmi- 

W.  LrriM,  Arekt^  Ubarty 
Neahra  Mda  for  tha  eon- 

  t  alory.  M  s  M  (I.  rtpalr 
^ap  aa  Hatafctaana  aad  XlawaiiauB  Sta.. 
(or  tka  Olrafd  Cyela  Oa..  IMS  Waat  Olrard 
Aira     KMIiaamd   coat.   tl".*«« 
r^  rWteK— H.  T.  Palata  *  CO..  Stud  aad 

I  Twill  Sta^  haa  awarded  tha  eoetract  (or 
iha  oeoatractton  of  a  «  aury.  1*4  X  101 
ft  adduioa  to  tu  fartory  (or  th*  manu- 
factara  c4  atactrttal  auppUaa.  Balbnatrd 
raaa.    alM»aaaa 
Pa.  ntH  *  W.  Paaay.  Wa«t  Rnd 

Traat  C«L  nim-.  I>aa  awarded  th*  roalrart 
for  lb«  eeaalntcttoa  of  a  l  •(or>'.  I*  s  to 
(t.  aad  S  alary.  U  x  ItO  ft.  garasa  on 
Olrard  Aw  and  Walla  8c  Battroatad  oeot. 
tM.MC     Nec«d  March  1. 

Pa.  PMte.— O.  H.  Thirak.  4  IAS  Horroek* 
St,  haa  had  plaaa  pranarad  for  th*  con- 
atraeUaa  o(  a  1  atory  41  s  1«»  ft  aarasr 
aad  Haraaa  piaat  oe  Adama  8t.  and  Win- 
liliiiikli^  A««i.    Bathaaicd  com.  Iioo.om. 

ra.  PHiahanh  I.  C  Poratar  *  Son.  S&lt 
^na  A*a-  ara  hatrtac  plaaa  pr«par«d  for 
Ika  uaaMiMHInn  «t  aS  alary.  M  m  loo  ti. 
put  tor  tha  BMawbu-turv  of  tlnwara.  Batl- 
— im  eaM.  |4«.»oi.     Pru-ate  plaaai 
f^  aMraa— Th*  Wilton  Tool  Co..  SI  SI 

OraM  Rlv*r  Avr..  Ivirolt.  Mk-h.,  haa 
■aaidad  th*  ronirart  for  I  ha  ranMnirtlon 
•fat  alary.  }•  s  100  ft.  and  10  %  100  ft. 
mmtt  h«r».  (or  tha  inana(actDro  of  loola 
SSaatad  coat,   ttO.OO«.      Noted   Dec  St 

Wlaaiaia     TImi      Rhodr     laland 
Irae    WIul    plana    to    build    a     I 

alary.   7a   x    SM   (t.   addition   to   Ha    plant. 
BatlOHilcd  ooat.  fTi.OOO.     Privau  plana. 

Wla..  Oma»IW»     g.   Srhroadar  haa  por- 
'   a   alia  oa    Main   8t.    and    plana    to 

I   and  S  alory.  to  x  >0  (t.  came*. 
Arehltact     not 

B-     U 

S  aloiY. 

C     t4«.M 

_         __  A.    Brady.   SI*    Baal 
Waahlastoa  Ave.,  haa  awarded  tha  ooa- 
iran  for  tha  cooalracllaa  of  a  I  dory, 
•  I  s  i:t  ft.  sarajca  on  Park  St.  laatlmatad 
real.   t«0.0«0.     Prlrata  plaaa. 

WU..  Meaa.lM— The  1'.  &  Tractor  dl 
Mehy.  Co,  «ih  Bi,  plana  to  build  a  S— S 
alary.  IM  s  1*0  ft.  tractor  fartory.  Batl- 
aaatad      coat.      IS04.M4.       ArchHaet      aot 

raaa  .  Hartfard — The  Imperial  Dyalng 

Wka.,  :i4  Park  St..  la  huvina  plana  pre- 
pared (or  the  fonatructlun  of  a  1  atory, 

ISt  X  110  ft.  dyrinc  plant  oa  Park  St. 
HMlmated  com,  llt.OOO.  Berenaoa  A 

lOS*   Main    St.,    Arrhta 

WW,  Oaua  A.  J.  Ihrica  plana  to  balM 
a  S  alory,  M  x  **  fl.  carac*  F>ilmai*<l 
coat.  $**.»H.     Arrhltect   not   a^W-itvl. 

Via,  BaHai  W  J.  Redden.  Archt  StI* 
tlllmllia  Ava...  wni  aoon  recelvf  hida  for 
tha  eeaMf  rtlew  of  a  I  atory.  li  i  100  ti 
nr^ra  oa  Weat  dth  Si-,  far  tha  Jarobaon 
A«l«    Co..    1711    W«M    nil    St.       Eirtlmatrd 
cart.  |«*.«M. 

Wla.  Walaetmra— Kllnaer  A  Mayer  C« . 
tM  IM  Sl^  ntona  to  build  a  1  and  I  atory. 
1*4  X  It*  n.  carace  aad  repair  ahop  on 
IM  SI.  BHimaled  COM.  141.000.  Archl- 
laat  not  aalarted. 

Pur»>>i<-e  fo 

General  Manufacturinft 

la..  Daveapart — L..  H.  Ilaaa,  2 1  US  Qrean. 
woiod  Ave.,  and  C.  l»  Krua*.  have  awarded 
tha  contract  for  the  conatructlon  uf  a  1 
Mory.  S*  X  ISO  ft.  bakary  aad  offlca  bulld- 
Inc.  oa  Srd  aad  Brady.  Sta.  BaUinated 
coal.  t7&.«e«. 
m,  Deeaiar — Tha  Bulldara  tiOmbar  Co. 

TIS  Nnrih  Monrt>*  St.,  la  haylBS  plana  pre- 
iwred  for  tht<  t-on»tnirilon  0(  «  Z  atory, 
:«  X  170  ft.  lumber  factory.  Battmatad 
c«at.   116.000.     Private  plana. 

IIL,  Paaatar — Tha  Decatur  Lumber  A 
M(r  Co..  M«  North  Watrr  St .  la  havlnx 
plaaa  praparad  (or  the  conxirurtlnn  of  a  i 
alory  factory  and  warehous*'.  l!:atlmated 
raat,  110,000.  Brooka.  Bramhall  A  Dance. 
SOI   NaU   Bank  BMs.  Archia. 

IIL.  Jaehaaaelll^— The  International  Shoe 
Co,  c/o  A.  liume.  I&th  and  Waahlncton 
8t*.  St.  Uiula,  Mo.,  la  havlnx  plana  pre- 
I'arrd  (or  the  conatructlon  of  a  1  atory 
i-hoc  fuctory.  here.  Kitlmated  coat,  l&O.OOO. 
I<  Klnchardt.  Illh  and  Mullanphv  St..  St. 
Umla.    Mo,   Archt.      .Voted  Nov.  ti. 

III..  JolM — Th*  I'nlon  Coal  Tranafer  A 
Warehnua*  Co.  plana  to  build  a  1  Rtor.v. 
&A  X  I  tn  ft.  Ice  plant  and  wnrehouac  on 
llrnderaon  St.  Batlmated  coat,  140.000.  A 
UndberE.   Qenl.    M»r.      Private    plana. 

Ill,  Olaey— The  Sexton  Mfg.  Co.,  Palr- 
nrld.  plana  to  build  a  S  Mory  xnlttlnK  (a^- 
lory  here.  Eatlmated  coat.  110,000.  Pri- 

vate   plana. 

in,  Haelrferd — Th*  Shurtleff  Ic*  Cream 
Co..  1*1  South  Main  .St.,  In  havlnn  plana 
prepared  (or  th*  conatruitlon  o(  a  J  atory, 
10  X  110  ft.  addition  to  Ita  Ice  cream  fac- 

tory. Katlmatcd  root.  180.000.  P.  A.  Car- 
penter,   Brown    KIk.,   Archt. 

Kaa..  Newtaa  —  Th*  Imperial  Ivaundry 
haa  awarded  th*  contract  (or  th*  conatruc- 

tlon nf  a  S  atory.  40  x  14S  ft.  laundry  on 
Kaat  Mh  8t.  Katlmated  coat.  f&S.OOO.  J. 
W.   Morgan,  Prop 

Ma*a..  Altleboro— R.  Wolf*nd*n  *  Sona 
will  hulld  It  I  otnrv.  (0  x  IS"  fl.  addition 
to  Ihclr  dyehouac.     ICatlmaled  coat,  140,000. 

Maaa,  Caataa— The  O.  Grow  Tlra  Co.,  ISl 
Columbua  Av*..  Boaton.  han  uwiirdcd  th* 
contract  for  th*  conatructlon  of  a  1  atory. 
41  X  lot  (t.  addition  to  Ita  tire  (aclory, 
here.      Eatlmaled    coat,    145,000. 

Ma«*„  Oraallevllle— Th*  Abbot  Woratod 
Co,  W*at(ord.  hna  awarded  th*  contract 
for  the  conatructlon  of  a  1  atory,  10  x  SIS 
ft.  mill.  h*r*.  (or  th*  manufacture  of 
worated  gooda.     KMlmalad  ooat.  11 50,000. 

Maaa,  MaMen— Th*  Yale  Knlltlnic  Co., 
Sherman  Hi  .  In  luivInK  plana  prcimri'd  for 
the  conatructlon  of  a  4  atory  addition  to 
Ita  knlltlna  mill.  Lockwood  Qreene  A  Co, 
10  Pedrral  St,   Boaton,   Archta.  and  ESngra. 

Maaa,  New  Bedfard— Tall  Broa..  101 
North  Pront  St.,  plan  to  build  a  2  atory 
loe  cream  plant.  Batlmated  coat,  140,000. 
Architect  not   announced. 

Maaa-  Newtaaynie— The  Security  MIIU. 
Inc..  W'eat  .Vewton.  will  build  a  1  atory, 
«n  X  160  ft  nddlllon  In  textile  mill  on 
Monroe  St.,   here.      Eatlmated  coal.  110,000. 

alani  to  relnlld  Ha  factory  which  waa 
taalrayvd  by  Ara.  BMInatad  loaa.  tUA.AOo. 

4>aa,  ParhhOl— AOaa  A  Badlaaon  phin  to 
band  a  Bara«*  and  wtrrtm  aUtlon.  Katl- 
mutt  <oM,T4«.«M. 

Jamha.  e/n  Mlll*r 
Ids,  Oakland. 
tha  eoaMr«c- 

•ay- 
Co.  haa  awarded  the  contract  for  tha  con- 

atructlon o(  a  1  atoiY,  CO  X  SIO  ft.  blaadiary. 
(■'■ilroated   coat,   1160.000. 

Ma,  KUtary  —  The  Tamer  Ontre 
Creamery  plana  to  build  a  S  Mory  cream- 

ery. Katlmated  ooM,  100.000.  Private 

plana. 
Me,  Nprlarrala  —  The  Onodall  Worated 

Cn.  la  havlnr  revlaed  plana  pr*piired  (or 
ih*  conatnictlnn  nt  h  i  Mory,  S40  X  210 
ft.  aplnnlnc  mill  and  atorage  ttulldlng  on 
HIver  SI.  Ix>ckwood  Oreene  A  Co..  10 
Ki-deral  St,  BoMOfi.  Maaa.,  Arehla.  and 
Kngra. 

Md..  BalHinar*  —  The  Rrlanger  t'nder- 
w*ar  Mfx  '■'!..  •■27  WV«t  I'rntt  HI.,  haa 
•warded  ih*  conlraci  for  th*  conatructlon 
of  a  1  atory.  M  x  lio  (U  (actory  on  Ped- 
armfaad    Oaatla    Sta.      RMlmated     coat. 

Md.,  BalllBtere— J.  II.  Qela  «  Co .  Urook- 
lyn  (Italtlmore  P.  O.).  I"  '■■-    prelim- 

inary pinna  pr*pnr*il  (oi  ruction 
of  a  1  atory,  (1  x  100  (t.  ;  u,  her*. 
BMtmated  coat,  tSO.OOO.  U.  a.  ..  ,.iie,  1)024 
North  Smallwood  St.,  Archt. 

Ma,   Pallaa— The  State  Sehool  for  Dca( 
and  iHiinb  la  having  plana  prepared  (or  il<' 
«'«nat ruction  o(  a  I  atory,  60  X  (0  (t.  laui' 
dry.      ICetlmaled   coat.    |S6,000.     C.    I.    Mc 
Namee.  Proa.     M.  P.  Bell,  Pulton,  Archt 

Ma.,  JopUa— The  MInera  Ice  A  Puel  C<v 
SU  Main  81,  plana  to  build  a  1  atory  lo 
plant  on  10th  St.  and  Kentucky  Ave.  Batt- 
mated  coat.  115,000.     Private  plana 
Ma.  Laeda— The  Wllaon  Slaughtering 

Device  Co..  511  Anier,  Bank  Bldg,  Kanaa* 
City,  will  build  a  S  Mory,  SO  x  140  ft. 
ateam  plant,  here.  Estimated  coat,  160,000. 
Noted    Feb.    9. 

N  J.,  PI*a»aBivllle— The  Taylor  Packing 
Co.  haa  awurdrd  the  contract  (or  the  con- 

atructlon of  u  21  atory,  100  x  145  (t.  meat 
packing  plant.     Katlmated  coat,  175,000. 

M.  C,  Oaaloala— A,  M.  Sroyra  Mfg.  Co. 
will  aoon  rccclvi-  lilda  for  the  conatructlon 
o(  a  2  atory,  125  x  S<>a  ft.  yarn  mill.  R.  C. 
BlberMeln,  (14  Klliabeth  Av*.,  Charlotta, 
Archt,   and    Engr. 

O,  rirvelaad — The  Brooklyn  loo  Co,, 
3121  HrnnlRcr  Ud..  haa  awarded  the  oon- 
tract  (or  the  construction  o(  a  1  story, 
15  X  100  (t.  Ice  plant  at  1107  Hennlger 
Rd.  Katlmated  ooat,  140.000,  H.  C. 

Millar,   Treaa. 
O,  rievelaad  —  H.  Soador  A  Sons  Co, 

1(15  Knai  SSih  St,  haa  awarded  tha  oon- 
tract  (or  the  conatructlon  o(  a  S  story, 
48  X  106  (1.  dairy  plant  at  1(41  Bast  Itth 
8U     Katlmated  coat.  140,000. 

O,  Dayton — The  Holland  Bread  Co.,  441 
Weat  Ird  8t,  haa  awarded  the  contract 
(or  the  conatructlon  o(  a  S  story,  170  x  250 
(t  baking  plant  on  South  Ludlow  St, 
Katlmated   coat,   1200,000. 

O,  Randnaky — ^The  Sandusky  Portland 
Cement  Co.  Rny  Bridge,  la  receiving  bids 
(or  th*  i-oiintruodon  o(  (actory  building*. 
Katlmated  >-o«t,  llflo.ooo.     Private  plans. 

O.,  Weal  rarroUton — Th*  Am*r.  Envelope 
Co.  haa  awarded  th*  contract  (or  the  con- 

atructlon n(  a  S  alory  papar  mill.  Batl- 
mated    coat,    176,000. 

Pa,  rhealer*— The  Irving  WorMed  Co. 
haa  awarded  th*  contract  (or  the  con- 

atructlon o(  a  1  story,  (4  x  100  (t.  and  1 
atory.  52  x  (4  (t.  weaving  (actory.  BsU- 
mated  coat,  149,000. 

Pa..  Cheater — The  ScotI  Paper  Co.  U 
receiving  hlda  (or  the  coiwtructlon  of  a 
t  story,  45  X  86  ft.  paper  (actory,  Esti- 

mated coal,  150.000.  Private  plans.  V.  C. 
Darlington.   Cheater,   Kngr, 

Pa..  Phlla.  —  A.  I.celmvltx.  lOOS  North 
Marahall  St.,  haa  awarded  tho  contract  for 
the  conKlniriliin  of  ii  2  alory,  18  x  66  ft. 
iidditlon  to  iKitillnir  plant  nt  999  North 
Marahall  St.     KHtlniuted  coal,  15,000. 

Pa.,  Phlla. — The  Lester  Piano  Co.,  I./ester, 
has  Bward(>d  the  contract  (or  tp*  con- 

atructlon o(  a  1  atory^  16  x  144  (t.  piano 
(actory,    here. 
Pa,  Phils.— Shcplnn,  Sabol  A  Palmer, 

15th  and  Wallace  Sta..  hnv*  awarded  th* 
contract  (or  the  conatnirtlon  of  a  4  alory. 
127  X  151  X  164  ft.  factory  on  4Srd  Si. 
and  Lanraater  Ave.,  for  the  manufaoturr 
of  knitted  wear.     Estimated  cost,  196,000, 

Pa,  Readlag — Lockwood  Greene  A  Co,, 
Archia.  and  Kngra..  10  Pederal  St.,  Boaton, 
Maaa.,  will  noon  award  the  contract  for  the 
conatructlon  of  a  1  Mory,  50  x  400  ft. 
nddlllon  In  cotton  mill  for  the  Reading 
Cotton  Mllla.  Ratlmnted  ooat,  betwean 

1176,000  and  1200,000. 

St  I,  Wealerlr— The  WeMerly  Textile  Co. 
will  aoon  award  the  contract  for  the  con- 

atructlon of  a  5  atory,  IS  x  60  ft.  mill. 
Katlmated  coat.  140,000.  C,  T.  Main,  201 
Devonahir*   St.,   Boaton,   Bngr, 

Tex..  Rl  Paao— Prie]*  Rroa,  Magoflln  and 
Wllllamn  Bta..  h«Vf  Bwnrd*d  th*  contract 
for  th*  conatrucllon  nf  a  1  and  1  alory.  Is 
X  120  ft.  nour  mill.    Katlmated  coat,  11(),000, 

Va.,  PolaakI — Th*  Paul  Knitllnir  Mllla 
has  had  plnii»  prppari-d  for  Ih*  cnnHlnicllon 
of  a  2  alorv.  40  x  77  ft.,  mill,  a  I  alory, 
40  X  77  ft.  dyeing  room  and  a  1  story,  SO 
X  40  ft.  stock  room,  P.  S,  Stone,  Rnnnnka, Archt.  and  Kngr, 

Wla,    Rewaanee — 3.     Svoboda     plana    to  ' 
build  a  2   atory,  50  x  96   (I.  furniture  fac- 

tory on  Main  St,     Batlmatad  cost,  110,000. 
Architect  not  aalaetad. 

Wla.,  Mtlwaakea— n.  J.  Rsaer.  Archt.,  112 
Wlaoonain  St.,  Is  receiving  bida  (or  the 
rnnstruotlon  o(  a  S  Mory,  16  x  loo  (t- 
and  70  x  100  ft,  factory  and  atorag*  plant 

on  Park  St.  for  tlM  Interior  Woodwork  Co, 521  Park  it. 
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Selling  Machine  Tools  in  Dull  Times 
How  a  Progressive  Sales  Department  Is  Going  After  Business  in  Dull  Times 

and  Getting  It— New  Outlets  for  Machine  Tools 
By  L.  K.  berry 

Domestic  Sales  Manager,  Warner  &  Swasey  Co. 

IN  THESE  days  the  job  of  the  machine-tool  sales 

manager  isn't  what  it  used  to  be  by  any  means.  It 
is  no  longer  even  remotely  possible  for  the  star 

salesman  to  take  orders  for  $800,000  worth  of  turret 
lathes  in  one  year,  as  one  of  our  men  did  when  the 
boom  was  at  its  height.  Neither  is  it  the  principal 
occupation  of  the  sales  office  to  apologize  to  irate  cus- 

tomers for  the  unavoidable  delays  in  filling  their  urgent 
demands  for  machine  tools. 

There  is  a  keen  fight 
on  for  every  order  placed. 

If  you  don't  believe  it 
drop  a  hint  that  you 
might  possibly  be  in  the 
market  for  a  lathe  or  a 
milling  machine  or  a 
shaper  and  see  what 
happens.  Four  different 
men  from  our  sales  force 
visited  one  man  in  six 
weeks.  I  was  the  fourth 
and  he  gave  me  an  order 
for  two  machines  on  con- 

dition that  we  would  all 
stay  away  from  him  for  a  while.  He  wanted  the 
machines  all  right,  and  they  have  been  working  at  full 

capacity  ever  since  we  set  them  up,  but  he  had  econ- 
omized so  long  that  he  thought  he  could  get  along  a 

while  longer  with  his  old  equipment. 
One  of  the  first  things  we  did  when  we  realized  the 

probable  extent  of  the  business  depression,  was  to  make 
a  thorough  survey  of  the  possible  market  for  turret 
lathes.  We  began  by  checking  over  all  available  pros- 

pect lists.  They  showed  the  names  of  twenty-five 
hundred  machine  shops  or  manufacturing  concerns 
which  either  used  turret  lathes,  and  therefore  would 
probably  be  buyers  of  more  such  tools  in  the  future,  or 
else  did  work  which  could  be  handled  by  turret  lathes. 

This  didn't  look  very  encouraging  and,  what  was  more, 
did  not  seem  to  check  up  very  well  with  our  ideas  of 
what  the  field  really  held  for  us. 
We  went  back  over  what  statistics  were  available 

and  discovered  that  the  total  sales  of  turret  lathes  by 
all  manufacturers  for  the  year  1918  were  approximately 
$30,000,000.  That  year  was,  of  course,  an  abnormal 

year  but  we  estimated  that,  even  with  all  foreign  busi- 
ness eliminated  there  ought  to  be  a  market  for  half  the 

quantity  sold  during  that  period,  as  soon  as  industry 
began  to  get  into  its  stride.  Then  we  took  stock  of 

the  competition.  Careful  investigation  showed  that  this 
was  not  so  serious  as  it  seemed,  due  principally  to  the 
fact  that  some  of  the  companies  had  turned  their  efforts 

THOROUGH  CANVASS  of  the  machine 
shops  of  the  United  States  produces  a  list 

of  carefully  investigated  prospects  three  times 
as  big  as  the  old  list. 

Sixty  per  cent  of  1921  business  came  from 
new  customers,  a  good  sign  for  the  future. 

Lending  time-study  men  and  production 
and  planning  engineers  to  customers  during 
hard  times  is  a  scheme  that  produces  good 
results  for  everybody  concerned. 

to  the  perfection  and  sale  of  other  types  of  machine 
tools  which  were  not  directly  in  competition  with  our 
turret  lathe. 

This  was  reassuring,  but  did  not  help  much  in  the 
current  situation.  We  might  all  starve  to  death  before 
any  of  these  promising  prospects  reached  the  ordering 
point.  We  continued  our  intensive  sales  methods  on 
the  prospects  listed,  but  in  addition  we  started  a  canvass 

of  every  shop  in  the 
country.  The  reason  for 
starting  the  canvass  waa 
the  receipt  of  several 
orders  from  companies 
which  had  never  been 

thought  of  as  possible 
prospects.  Investigation 
showed  that  each  of  them 

had  a  more  or  less  well- 
equipped  machine  shop 
where  one  or  more  turret 
lathes  could  be  used  to 
advantage. 

The  results  of  the  can- 
vass  were  surprising. 

Twenty-seven  men  combed  the  country  and  as  a  result 
we  wound  up  with  a  prospect  list  containing  more  than 
seven  thousand  names.  And  there  was  no  dead  wood  on 
this  list,  because  each  shop  had  been  visited  and  we 
knew  exactly  what  its  situation  was.  On  the  Pacific 
Coast,  for  instance,  the  canvassers  found  some  four 
hundred  shops,  of  which  more  than  a  hundred  were  good 
prospects  for  turret  lathe  sales.  Here  is  about  as  good 
an  indication  of  the  progress  of  industrialization  west 
of  the  Rockies  as  you  could  want. 

Another  surprising  fact  about  the  machine-tool  mar- 
ket, as  far  as  we  are  concerned,  is  that  60  per  cent  of 

our  1921  business  came  from  buyers  who  had  never 
been  on  our  books  before.  From  what  I  can  learn  from 

other  machine-tool  builders  their  experience  during  the 
past  year  has  been  much  the  same.  Here,  certainly, 
is  an  encouraging  factor.  With  all  this  new  business 
in  sight  the  industry  should  prosper  when  the  old  cus- 

tomers, whose  good  will  has  been  secured  through  effi- 
cient service,  recover  to  the  point  where  they  can  begin 

to  replace  their  obsolete  equipment. 
In  going  after  immediate  business  we  have  ham- 

mered away  at  the  idea  that  what  the  buyer  should 
consider  is  not  the  price  of  the  equipment  he  buys,  but 
the  cost  of  the  product  of  the  machine  as  applied  to  his 
needs.  There  is  nothing  new  about  this  thought  but 
a  lot  of  manufacturers  have  never  heard  of  it. 

Several  months  ago  I  got  into  a  shop  where  I  was 
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sora,  btcMiw  of  infomution  volunt««r«d  by  men  in 
BtiffMwriiiff  choiM,  that  ««  ooald  make  big  savinvs  if 
our  turret  lathes  couM  be  introduced.  The  works  man- 
«f*r  was  a  young  •nyineer  who  had  ̂ rown  up  in  the 
plant  and  whose  knowledge  of  manufacturing  methods 
in  other  plants  was  limited.  He  was  a  live  citizen  all 
right,  but  he  was  cursed  with  the  complacency  that  is 
all  too  common  in  American  shops.  He  told  me  with 
aoote  pride  that,  although  he  had  only  been  on  the  job 
•  year,  he  was  getting  out  the  same  amount  of  work 
•a  had  his  predeeaaaor.  and  with  a  hundred  les.<<  men 
on  the  payroll.  As  a  result  he  felt  that  the  acme  of 
•flkrient  management  in  that  particular  plant  had  just 
•bout  been  reached,  and  he  was  inclined  to  look  on  my 
dains  for  our  machine  with  considerable  condescension. 

The  Time  To  Play  Tkumps 

He  was  using  our  brass>working  machines  in  his  brass 
department  and  he  assured  me  that  they  were  so  satis- 

factory that  he  wouldn't  have  anj'thing  else  in  the  place. 
But  when  it  came  to  handling  iron  and  steel  we  just 

weren't  in  the  running.  Had  he  ever  used  one  of  our 
turret  lathes?  No.  he  hadn't,  but  he  was  positive  that 
they  could  not  equal  the  production  of  his  present  ma- 

chines. I  saw  there  was  nothing  to  do  but  play  trumps 
so  1  nude  him  the  offer  we  sometimes  make  to  first- 
clnaa  shops  where  we  are  unusually  anxious  to  break  in. 
I  offered  him  a  machine  all  tooled  for  his  harde.st  jobs 
to  use  as  he  saw  fit  for  a  year  if  he  desired  with  the 
understanding  that  it  could  be  returned  to  us  at  the 
end  of  that  time  if  it  failed  to  live  up  to  the  claims 
1  made  for  it.  and  that  it  would  cost  his  company 
nothing  for  the  trial. 

He  thought  I  was  joking  at  first  but  when  he  found 
I  was  serious  he  accepted  the  offer,  for  he  really  was 

a  live  citizen.  He  thought  I  was  crazy,  but  I  hadn't 
made  that  offer  until  I  was  certain  of  my  facts  and  it 
really  was  a  sure  thing  as  far  as  we  were  concerned. 
Inside  of  four  months  he  was  satisfied  and  we  had  an 
order  for  more  turret  lathes.  Now  be  is  one  of  the 
best  boosters  we  have  among  our  customers. 

So  much  for  the  plan  of  action  when  you  are  trying 
to  break  into  a  shop.  The  other  side  of  the  question 
faces  you  when  a  competitor  tries  the  same  plan  to 
replace  your  machines.  We  have  been  up  against  this 
several  times  and  the  best  defense  we  have  found  so 

far  has  been  to  lend  one  or  more  of  our  time-study 
and  production  men  to  the  customer  to  show  him  how 
to  speed  up  his  present  equipment  by  redesigning  the 
tooling,  changing  speeds  and  feeds,  etc. 

To  my  mind,  this  use  of  production  and  planning 
department  men  during  periods  of  depression  like  the 
present,  is  advantageous  to  everybody.  Their  own 
company  geta  the  benefit  of  the  missionary  work  they 
do  and  the  good  will  they  create  and  is  able  to  keep 
them  on  the  payroll.  They,  themselves,  grow  in  experi- 
•ocs  as  a  result  of  their  work  in  outside  shops.  And 
the  customer  benefits  from  the  more  efficient  production 
methods  which  their  skill  and  experience  introduce  into 
bis  shop.     Some  of  us  were  a  little  skeptical  of  the 

idea  when  it  was  first  suRge.sted.  but  after  .sfveial  of 
our  engineers  who  specialize  on  outside  jobs  hud  been 
tamed  loose  in  our  own  production  department,  we 
were  convinced.  I  am  not  going  to  say  what  saviiiRa 
they  made  in  departments  that  were  thought  to  be  about 
the  last  word  in  efficiency.    Pride  forbids. 

Now  a  word  as  to  some  of  the  new  fields  for  machine- 
tool  sales.     One  that  opened  itself  up  for  us  recently 
is  the  musical  instrument  industry.    More  by  good  luck 
than  for  any  other  reason  we  got  an  order  for  a  small 
machine  for  turning  up  bugle  mouthpieces.     The  cus- 

tomer was  near  by  and  although  his  shop  was  small 
he  made  good  money  out  of  his  purchase.     In  order  to 
get  more  business  from  others  in  the  same  line  we  took 
photographs  of  the  machine  and  its  work  and  sent  them 
out   to   a  selected   list   of   musical    instrument    makers 
with  a  good  strong  selling  letter.    There  was  no  wastcil 
effort  in  this  list;  we  knew  exactly  to  whom  we  wei 
talking  and  we  were  able  to  talk   their  language   l> 
reason  of  our  experience  in  satisfying  the  requirement 
of  a  man  in  their  field.     We  got  results. 

The  same  methods  have  been  used  on  prospects  whd 
made  bottle  molds  and  lamp  bulb  molds,  and  with 
equally  pleasing  results.  In  one  case  we  increased  pro- 

duction six  times  and  broke  a  strangle  hold  which  a 
local  union  of  the  old-fashioned  kind  had  had  on  a 
plant  for  years. 

The  Passing  of  the  Ou)  Salesmen 

One  more  factor  in  the  present  selling  situation  and 
I  am  through.  The  easy  order  days  which  began  with 
the  war  and  lasted  for  some  months  after  the  armistice 
had  their  effect  on  the  older  machine-tool  salesmen, 
Some  of  them  cleaned  up  so  much  during  the  prosperous 
times  that  they  were  able  to  retire  from  active  selling, 

Others  couldn't  stand  prosperity  and  went  to  pieces 
Still  others  contracted  the  bad  habit  of  trying  to  stand 
on  their  reputations  as  order  getters  and  became  of  little 
use  for  keenly  competitive  selling,  as  it  exists  now. 

The  upshot  of  it  all  has  been  that  most  of  them  have 
been  succeeded  by  a  new  generation  of  younger  men  whc 
are  aggressively  ready  to  fight  for  every  order  and  whe 
are  possessed  of  a  brazen  persistence  that  is  unsquelch- 
able.  Most  of  them  have  no  great  accumulation  oi 
laurels  to  point  to  and  are  willing  to  be  judged  or 
present  performances.  Their  achievements  will  be 
worth  watching. 

On  the  whole  the  future  for  the  sound  concerns  ir 

the  machine-tool  industry  looks  anything  but  gloom> 
to  me — even  the  immediate  future.  The  sales  forcef 

have  thrown  off  the  lethargy  of  the  seller's  market  anc 
are  on  their  toes.  New  uses  for  the  tools  are  constantl) 
cropping  up.  There  is  much  to  be  done  in  educatintj 
users  to  the  most  efficient  employment  of  the  equipmeiil 
they  have.  The  new  tools  that  most  of  us  have  to  sel 
are  far  and  away  better  than  anything  we  have  ever  hac 
before  and  consequently  easier  to  sell  on  their  merits 
Competition  is  keen  and  will  continue  to  be,  but  whai 
red-blooded  American  dislikes  competition?  We  an 
willing  to  take  our  chances. 
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Railroad  Shop  Methods  and  Tools 
Pump  for  Testing  Gages — Reclaiming  Air  Pump  Gaskets — Slotting  Machine  Arranged  for 

Gear  Cutting — Machining  Crown  Brasses — A  Steam-Heated  Layout  Table 
By  S.  ASHTON  HAND 

Associate  Editor,  Amekican  Machinist 

APART  of  the  toolroom  work  in  the  Norfolk  &  West- 

ern Railway  shops  at  Roanoke,  Va.,  is  the  repair- 
^  ing  of  all  the  steam  and  air  gages  used  on  the 

system.  Not  only  are  the  gages  repaired,  but  the  cases 
are  first  thoroughly  cleaned  from  the  grease  and  dirt 
baked  on  them  and  then  dipped  in  acid  so  that  they  look 
like  new  when  put  back  into  service.  In  Fig.  1  is  Bhown 
a  very  convenient  test  pump  with  its  stacks  of  weights 

— -some  on  the  plunger  at  A  and  others  at  B  within  easy 
reach  of  the  workman.  The  gage  mounted  on  the  test 

pump  is  a  duplex  air-gage  and  it  will  be  seen  that  a 
Siamese  connection  is  used  for  attaching  it  to  the  pump. 
By  this  arrangement  the  Bourdon  springs  of  both  the 
train  line  and  the  reservoir  sides  of  the  gage  can  be 
tested  and  the  indicating  pointers  set  without  breaking 
the  connection.  At  C  is  the  small  screw  jack  used  for 
pulling  off  the  pointers. 

All  of  the  lathes  used  in  the  toolroom  are  equipped 
with  swinging  cranes  to  aid  in  removing  and  putting 
on  the  chucks  and  to  hold  them  when  not  in  use.     A 

FIG.    1.      TEST  PUMP   FOR  GAGES 

chuck  with  an  uncompleted  job  in  the  jaws  is  shown 
in  Fig.  2,  suspended  from  the  crane  on  one  of  the 
lathes. 

The  article  represented  by  Fig.  3  is  not  a  drum,  as 
might  at  first  be  supposed.  It  is  a  pulley  for  a  grinding 
stand.  The  criss-cross  grooves  keep  the  belt  from  run- 

ning against  the  pulley  flanges  and  curling  up  at  the 
edges,  as  everyone  who  has  had  to  do  with  high-speed 
belts  knows  is  apt  to  be  the  case.  The  grinding  stands 
in  several  shops  of  the  system  are  equipped  with  these 

pulleys  and  from  all  reports  they  appear  to  be  making 
the  belts  attend  strictly  to  business. 

The  punches  and  dies  used  in  boiler  and  sheet-metal 

FIG.  2.   CRANE  FOR  HANDLING  LATHE  CHUCKS 

work,  together  with  the  fixtures  for  holding  them  in 
the  presses,  have  been  standardized  and  are  all  made  in 
this  shop,  both  for  its  own  use  and  for  distribution  to 
other  shops  of  the  system.  Fig.  4  is  a  chart  containing 
drawings  of  the  various  parts  and  tables  of  the  standard 
dimensions  of  the  sizes  in  use. 

The  copper  gaskets  used  under  the  cylinder  heads  of 
air  pumps  are  beaded  or  corrugated  on  each  side  of  the 
bolt  holes  and  to  make  the  joints  steam-tight  the  beads 
must  be  squeezed  down.  When  pumps  are  taken  apart 
for  repairs,  the  gaskets  have  to  be  rebeaded  in  order  to 
make  them  serviceable  for  use  again.  After  cleaning 
and  annealing,  the  gaskets  are  rebeaded  in  the  dies 
shown  in  Fig.  5.  As  both  ends  of  the  pump  cylinders 
are  not  alike,  two  sets  of  dies  are  required.  The  gasket 
at  the  right  has  been  rebeaded  between  the  dies  A  and 
B,  and  the  one  at  the  left  between  the  dies  B  and  C. 
Fig.  6  shows  the  dies  without  the  gaskets  and  gives  a 
better  view  of  their  construction.  Both  mating  dies 
have  half  round 

grooves  cut  in  them 
at  the  beading  lines 
and  round  steel  wire 
is  caulked  into  the 

grooves  of  one  die 
for  a  "force."  With 
a  pair  of  gaskets  in 
place  and  the  dies 
closed  as  shown  in 

Fig.  7,  a  few  blows 
from  a  heavy  sledge 
will  r  e  b  e  a  d  the 
gaskets  and  make 

them  ready  for  serv- 
ice.  Thp  forged  ring      j-iq.  3.    an  improved  pulley 
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«  very  crediUble  job  of  gear  cutting  can  be  acoom- 

plUhed. Grinding  the  holea  in  various  locomotive  parts  is 
■omewhat  of  an  innovation  in  railroad  n^pair  work,  but 
in  this  ahup  the  Heald  planetary  grinding  machine  to 
be  seen  in  Fig.  9  is  in  almost  constant  use. 

While  the  horizontal  boring  machine  shown  in  Fig. 
10  waa  never  intended  for  a  portable  machine,  it  is  bo 
used  on  the  job  to  be  seen  in  the  illustration,  where  the 
holes  for  the  swivel  yoke  in  the  frame  of  a  Mallet  com- 

pound locomotive  are  being  rebored.  The  frame  is  lev- 
eled upon  blocking  and  the  boring  mill  put  in  place. 

The  drive  ia  by  belt  from  a  portable  motor. 
Machines  converted  to  uses  other  than  originally  in- 

tended are  shown  in  Figs.  11  and  12.  The  machine  in 
Fig.  11  is  an  old  Niles  car-wheel  boring  machine.  It 
has  been  fltted  with  pneumatic  clamping  devices  and  is 
now  used  for  boring  driving  boxes. 

The  machine  in  Fig.  12  ia  a  Bement  cotter-drilling 
machine  of  the  vintage  of  1883,  or  thereabout,  and  has 
been  converted  for  use  in  milling  crosshead  key  slots 
in  piston  rods.    The  double-shanked  milling  cutters  lean- 

KP:S.   &    AND  «       DIES  FOR   BBADI.V'O  AIR   PUMP  GASKETS 

A  shown  on  top  of  the  dies  is  used  as  a  buffer  to  take 
the  blows  of  the  sledge  and  prevent  them  from  being 
battered. 

In  making  repairs  to  the  shop  machinery  it  ia  occa- 
sionally neceftsary  to  do  some  gear  cutting,  so  an  Index- 

ing device  has  been  put  on  one  of  the  slotting  machines 
as  indicated  in  Fig.  8.    With  a  tool  of  the  proper  shape 

ing  against  the  piston  rod  in  the  machine  will,  however, 
be  recognized  as  quite  modern  tools.  It  will  be  noticed 
that  the  clamping  jaws  A  and  B  are  of  different  lengths 
and  hold  the  rod  out  of  alignment.  The  purpose  of  this 
is  to  so  mill  the  slot  that  one  end  will  be  at  an  angle  to 
match  the  taper  of  the  key.  A  hole  for  the  insertion 
of  the  cutter  is  bored  through  the  rod  and  the  slot  is 

no  T    BEADiKo  niwi  cxjonm    no,  i.   imwxmo  arrawobmknt  on  bix>ttino  machinb 
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FIG.    a.      GRINDING   HOLKS    IN   AN    ECCENTRIC    CRANK.       FIG.    10.      BORING   MILL    CARRIED    TO    THE   "WORK 

roughed  out  from  the  solid  metal  in  one  cut.    A  second 
cut  with  a  finishing  cutter  completes  the  slot. 

A  special  fixture  for  use  in  machining  eccentric  straps 
in  a  vertical  boring  mill  is  shown  in  Fig.  13.  Screws 
set  at  a  slight  angle  are  used  not  only  for  positioning 

a  key  is  inserted  so  that  the  throw  will  always  be  in  a 
certain  relation  to  the  keyway.  The  fixture  is  mounted 
on  a  sub-base  so  that  it  can  be  moved  into  different 
positions  for  turning  eccentrics  having  different 
amounts  of  throw.     Holes  for  dowel  pins  at  C  and  D 

FIGS.    11    AND   12.      OLD   MACHINES   CONVERTED   TO   NEW    USES 

the  work  but  for  holding  it  and  forcing  it  down  to  the 
bottom  of  the  fixture  as  well. 

For  turning  the  outsides  of  eccentrics,  the  expanding 
fixture,  Fig.  14,  is  used.  The  beveled  edge  of  the 
washer  A,  pressing  on  the  correspondingly  beveled  tops 
of  the  jaws,  expands  them  in  the  hole  of  the  eccentric, 
holding  it  firmly.  The  jaw  B  is  slotted  to  match  the 
keyway  in  the  bore  of  the  eccentric  and  when  turning 

in  connection  with  a  series  of  mating  holes  in  the  base 
allow  the  insertion  of  pins  for  predetermined  positions. 

Crown  brasses  are  machined  to  fit  the  driving  boxes 
in  a  Morton  draw-cut  shaper,  using  the  fixture  shown 
in  Fig.  15.  The  brasses  are  held  between  the  semicir- 

cular plates  to  be  seen  in  the  illustration.  The  mandrel 
is  intermittently  rotated  through  worm  gearing  driven 
from  a  ratchet  so  that  the  feed  is  circular.    The  adjust- 

FIG.  14.     FIXTURE  FOR  HOLDING  ECCENTRICS.     FIG.  15.     FIXTURE  FOR  HOLDING  CROWN  BRASSES 
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•hit  gMgt  at  A  can  b«  swunc  around  the  projecting  end 
of  Um  mandrvl  and  can  be  uMd  either  in  setting  the 
work  to  a  acribed  line,  or  in  setting  the  tool  for  :he 
flniahing  rut.  Wh^n  not  in  use  it  is  turned  to  the  left 
aoas  not  to  interfere  with  either  the  tool  or  the  work. 

1b  laying  out  rough  work,  it  i*  the  gpiieral  practice 

no.    It.      PIXIVRS  rOR    BOtJ>INO    Bt'CENTRIC   STRAPS 

rta.    IC      MTKAM-HKATED    LAYOUT    TABI.B 

rui    I : A     i'Al'CHl^Lf    C^l.lSlrKH 

to  rub  ekalk  on  the  surface  so  that  scribed  line*  and 

punch  marks  can  be  more  plainly  seen.  In  this  shop  a 
different  method  i*  used.    The  work  is  simply  given  a 

KlU.    1^      AIACUl.Nii:    full    UAFU    UNDINQ    KLUUti 

coat  of  ordinary  whitewash  and  the  laying-out  tables, 
one  of  which  is  to  be  seen  in  Fig.  IG,  are  .steam-heated 
so  that  the  work  is  warmed  and  the  whitewash  dries 

quickly. 
Autogenous  welding  is  used  to  a  great  extent  in  re- 

pairing broken  parts,  and  Fig.  17  gives  a  good  example 
of  such  work.  The  patched  cylinder  belongs  on  the 
front  or  low  pressure  end  of  a  Mallet  compound  loco- 

motive and  is  40  in.  in  diameter.  The  patch  can  be 
plainly  seen  on  the  outside  of  the  cylinder  and  its  extent 
is  indicated  by  the  chalked  lines  on  the  interior. 

Flues  are  safe  ended  by  electric  welding  in  the  ma- 
chine .shown  in  Fig.  18.  The  flue  is  countersunk  at  the 

ends  and  is  held  at  one  end  in  the  jaws  at  A.  The  piece 
to  be  welded  on  is  beveled  to  fit  the  countersink  in  the 
flue  and  is  held  in  the  jaws  at  B.  Both  sets  of  jaws  are 
closed  by  air  pressure  through  pistons  in  the  cylinders 
C  and  D.  Downward  pressure  on  the  lever  K  brings 
both  parts  of  the  work  together,  eUablishing  electrical 
contact  and  completing  the  weld.  The  strap  looped 
over  lever  E  forms  a  stirrup  so  that  the  lever  can  be 
operated  by  the  welder's  foot,  allowing  him  the  use  of 
both  hands.  After  the  completion  of  the  weld  at  one 
end,  the  flue  is  reversed  and  the  operation  repeated  on the  other  end. 

The  foreman  of  the  cab  department,  J.  U.  Mayo,  has 
utilized  a  locomotive  cab  for  his  oflice,  which  may  be 
seen  in  Fig.  20.  The  interior  is  nicely  fitted  up  with  a 
desk  and  a  cabinet  for  blueprints^  and  presents  a  very 
cozy  appearance 

no.    to.      CAB  roNVKUTEO    INTO   AN   OFFICB 



March  16,  1922 Eliminate  Waste — With  Modern  Equipment 899 

Press  Tools  for  a  Flanged  Cover 
By  Herman  Schmid 

The  cover,  Fig.  1,  was  made  of  0.025-in.  brass  and 
produced  in  three  operations  at  the  rate  of  1,000  to 
1,200  per  day.  The  first  operation  die.  Fig.  2,  for  blank- 

ing, drawing  and 
perforating  has  no 
unusual  features, 
though  care  has  to 
be  taken  that  the 
perforating  takes 
place  at  the  last 
movement,  as  other- 

wise the  holes  would 
be  drawn  out  of 

and  per- die  shoe 
Blanking 

FIG.  1.     THE  FLANGED  COVER 

shape,  especially  the  big  one.     The  drawing 
forating  plug  C  is  fastened  to  the  cast-iron 
A  by  two  screws  and  two  dowels  (not  shown). 
die  B  is  seated  in  the  die  shoe  and  held  by  four  screws 
and  two  dowels.     D  is  a  draw  plate,  resting  on  four 
pressure  pins  and  held  back  by  two  screws.    Punch  F  is 

seated  in  the  cast-iron  punch  holder  E  and  held  by  four 

FIG.  2.     FIRST  OI'ERATION  DIE 

screws  and  two  dowels.  Punch  plate  H  is  fastened  to 
the  punch  holder  by  two  screws  (not  shown)  and  holds 
the  perforating  punches  which  are  riveted  over  on  the 
back  side. 

At  a  is  a  knockout  and  stripper  plate,  which  is  a  slid- 
ing fit  in  punch  F  and  on  punches  /  /,  and  is  held  down 

by  a  light  spring  around  N.  The  second  operation  die. 
Fig.  3,  reverses  the  flange.  The  forming  die  B  is  fast- 

ened to  the  cast-iron  shoe  by  four  screws  and  two 
dowels.  Hardened  center  plug  C  slides  up  and  down  in 
die  B,  rests  on  four  pressure  pins  H  H  and  is  held  by 
two.  screws  /  /.  Pins  H  H  in  turn  rest  on  a  regular 
pressure  pad  (rubber  or  spring)  which  has  to  be  very 
stiff.  Punch  D  is  seated  and  fastened  to  cast-iron  punch 
holder  E  by  two  screws  and  one  dowel.  F  F  is  a  posi- 

tive stripper.  Punch  D  is  0.050  in.  and  recess  in  die 
B,  0.100  in.  larger  than  plug  C.  The  operation  of  this 
die  is  self-explanatory  (see  the  work  on  the  third  oper- 

ation die). 

The  Third  Operation 

The  third  operation  die,  Fig.  4,  flanges  the  cover  and 
letters  it.  Die  C  is  seated  in  the  cast-iron  die  shoe  B 
and  fastened  by  four  screws  and  two  dowels.  As  this 
operation  needs  a  very  fair  blow  I  found  it  safe  to  put 

a  machine  steel  plate  under  the  die  shoe,  giving  at  the 
same  time  more  length  and  life  to  the  faur  springs  F. 

Hardened  center  plugs  D  sliding  in  die  C  rest  on 
springs  F  and  is  held  back  by  two  screws  E.  Observe 
that  dimension  a  has  to  be  the  same  as  b,  and  d  the same  as  c. 

Hardened  punch  H  which  fits  nicely  in  top  of  the  so 

FIG.   3.      SECOND  OPERATION  DIE 

far  advanced  cover  is  seated  and  fastened  to  the  cast- 
iron  punch  holder  by  two  screws  and  one  dowel  and  has 
in  the  center  a  lettering  block  or  stamp  o  which  in  turn 
is  held  by  a  screw  through  the  shank.  Hardened  punch 
plate  J  slides  on  punch  H  and  works  on  four  faiily  stiff 
springs  and  is  held  back  with  four  screws  0  which 
in  turn  are  kept  from  loosening  by  setscrews  P. 

Operation  on  the  Downstroke 

When  on  the  downstroke,  the  punch  plate  is  forced 
back  so  that  punch  H  enters  the  work  and  forces  it,  also 
plug  D,  downwards  into  the  die.  The  long  edge  of  the 
cover  will  butt  against  the  recess  in  the  die  and  by 
further  pressure  be  forced  out  to  a  flange,  for  which 
there  is  room,  half  in  die  C  and  half  in  punch  plate  T. 
When  the  punch  goes  up,  spring  F  will  force  the  work 
out  of  the  die.     The  springs  acting  on  punch  plate  / 

FIG.  4.     third  operation  DIE 

force  it  off  of  punch  H,  and  as  bottom  of  cover  is  now 
even  it  will  be  free  on  B,  ready  to  be  removed.  This  die 
works  exceptionally  well  and  smoothly  and  gives  a  clean 
impression  for  the  lettering. 
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The  Training  of  Workers  in  Manufacture 
IV.    Co-operative  Employment  of  Enjfineerinjr  Students— I^n^th  of  Shop  Period- 

Courses  on  Technical  Subjects — Advanced  Shop  and  School  Instruction 
By  J.  V.  L.  MORRIS 

THAT  •agin— ring  stadtnts  benefit  by  graining  some 
prartknl  «xp«ienc*  before  completing  their  courM 
hM  been  increasingly  recognised  by  educators  in 

this  field.  Conunonb'.  it  is  provided  by  the  student 
••curing  whatever  job  is  obtainable,  in  the  line  of 
work  he  hope*  to  follow,  during  his  summer  vacations. 

There  are  several  advantages  advanced  for  this 
practice.  It  aids  him  in  deciding  whether  he  really 
has  a  tJtste  for  the  work  he  had  previously  contem- 

plated and  whether  he  is  at  all  suited  physically  and 
mentally  to  it  It  helps  him  also  in  the  choice  of 
•tadi«B.  during  his  final  years  of  electives.  which 
will  best  prepare  him  for  the  work  to  which  he  finds 
he  is  adapted.  It  gives  him  some  experience  both 
with  the  mechanical  conditions  involved  and  in  deal- 

ing with  the  men  with  whom  he  must  later  earn  his 
living.  Ixrth  rank  and  file  and  foremen  and  executives. 

In  the  belief  that  this  experience  is  of  equal  im- 
portjuice  to  the  technical  instruction  of  the  school,  the 
co-operative  method  of  engineering  school  organiza- 

tion has  been  devek>ped  at  the  University  of  Cincin- 
nati. By  the  plan  the  students  are  organized  in  pairs. 

and  each  pair  arrange  for  employment  in  one  of  the 
co-operating  corporations.  Thus,  there  were  eighteen 
employed  in  the  National  Cash  Register  plant,  nine 
being  at  the  plant  while  nine  are  studying  at  the  uni- 

versity. Every  two  weeks  the  pairs  shift  their  posi- 
tions, those  at  the  plants  returning  to  the  university 

and  their  alternates  taking  their  places  at  work  in  the 
industry  concerned.  The  courses  on  this  basis  are 
five  years  in  length,  the  school  work  being  given  for 
eleven  months  of  the  year. 

If  there  is  a  genuine  co-operation  on  the  part  of  the 
industry,  so  that  the  student  is  shifted  through  vari- 

ous departments  and  to  such  operations  as  will  add  to 

his  equipment  of  "skills,"  he  undoubtedly  will  later 
utilize  the  training  in  his  engineering  or  supervisory 
woric  The  difference  between  this  co-operative 
method  and  that  of  utilizing  summers  is.  of  course. 
chiefly  in  amount 

Co-opzaATivE  Schools 

Other  developments  of  the  plan  are  found,  one  being 
in  the  small  engineering  department  recently  estab- 

lished in  the  municipal  University  of  Akron,  where 
the  practice  is  identical.  In  the  University  of  Pitts- 

burgh engineering  school  a  modified  form  is  practiced. 
The  year  is  divided  into  four  terms  corresponding  to 
tile  seasons,  foor  of  which  during  the  four-year  course 
must  be  spent  in  industrial  esUblishments  at  practical 
emplo>-ment  In  the  Massachusetts  Institute  of  Tech- 

nology a  co-operative  plan  had  juit  been  inaugurated 
daring  the  past  year  (1919-20)  with  the  General  Elec- 

tric Co.  This  sUrtod  with  thirty  students,  and  now 
proridea  for  forty  from  each  class  during  the  Junior, 
senior,  and  graduate  years.  The  plan  is  arranged 
with  alternate  terms  in  the  plant  and  at  the  school 
of  thirteen  and  eleven  weeks,  respectively.  In  the 
new  Harvard  Engineering  School  the  plan  is  to  be 
tried  in  the  Junior  year  only. 

As  the  plan  seem.s  to  be  somewhat  slowly  spread- 
ing, it  is  a  pertinent  question  if  it  will  ever  become 

the  general  practice.  The  practical  difficulties  in- 
volved would  seem  to  demand  a  negative  reply.  Cin- 

cinnati is  at  the  center  of  a  considerable  number  of 
large  industrial  plants,  which  could  probably  utilize 
all  that  might  wish  to  follow  an  engineerinR  course 
based  upon  the  plan  in  that  institution.  The  dean 
of  the  engineering  school  at  Akron  reported  that  there 
were  openings  in  the  local  plants  and  engineering  fields 
for  several  times  the  present  number  of  students 
upon  that  basis  in  his  school.  There  are,  however, 
large  and  useful  enfrineerinfi:  schools  to  which  no  im- 

portant industrial  plants  are  accessible,  that  of  Cor- 
nell University  being  a  good  example.  In  fact,  it  is 

by  no  means  clear  that  the  plan  possesses  sufficiently 
greater  merits  than  that  where  the  student-engineer 
spends  his  summer  vacations  and  the  year  or  two  fol- 
lowering  hin  graduation  on  such  a  basis  as  will  insure 
the  widest  possible  practical  experience. 

Length  of  Shop  Period 

The  bi-weekly  transfers  from  school  to  plant  should 
be  compared  with  the  plan  of  alternating  by  terms. 
It  is  argued  for  the  former  that  with  the  shorter 
periods  the  student  more  closely  relates  his  shop 
work  to  his  technical  instruction  than  if  the  shop 
work  extended  through  thirteen  weeks.  Also,  by  the 
shorter  breaks,  he  is  not  so  likely  to  lose  the  con- 

tinuity of  the  educational  subject-matter.  The  ad- 
vantages of  the  two-week  period  over  one  week  were, 

on  the  other  hand,  held  to  be  that  there  was  less  lost 
motion  in  readjusting  from  school  to  shop  and  again 
irom  shop  to  school,  if  those  readjustments  occurred 

only  thirteen  tunes  a  year  in.stead  of  the  twenty- 
six,  which  would  be  required  with  alternating  periods 
of  one  week  only.  From  the  administrative  standpoint 
there  seem  to  be  obvious  advantages  in  the  three-month 
term  for  the  alternating  periods. 

(1)  It  permits  the  instruction  of  the  co-operative 
students  in  the  same  classes  as  the  regular  full-time 
students,  as  it  is  fairly  easy  to  reorganize  the  instruc- 

tion so  as  to  divide  the  academic  year  into  three  terms 
instead  of  two. 

(2)  Students  may  be  placed  at  employment  several 
hundred  miles  or  more  from  the  educational  int*titu- 
tion.  The  desirability  of  this  has  been  pointed  out 
in  connection  with  schools  not  located  with  suitable 

plants  immediately  contiguous.  In  railroad  and  min- 
ing employment  the  desirability  is  equally  evident 

A  mining  school  located,  let  us  say,  in  New  York  City 
might  find  it  desirable  to  place  some  of  its  Htudents 
for  practice  in  Canada.  Upper  Michigan,  or  Montana. 
Railroads,  which  should  offer  a  profitable  field  for  ex- 

perience to  civil,  mechanical,  and,  doubtless,  soon  for 
electrical  engineers,  would  hesitate  to  guarantee  em- 
plo>Tnent  within  one  hundred  miles  of  the  engineering 
school,  a  distance  limitation  which  would  seem  de- 

sirable with  the  bi-weekly  schedule. 
(8)  The  term  period  obviates  the  necessity  for  ab- 
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solute  pairing,  which  is  always  an  awkward  matter 
to  administer.  One  member  of  a  pair  may  show  ready 
adaptability  to  the  work  and  become  sufficiently  ex- 

perienced to  warrant  a  generous  increase  in  remunera- 
tion, while  the  work  of  his  alternate  would  only  war- 

rant the  payment  of  the  minimum  wage  scale.  Again, 
an  alternate  may  withdraw,  making  it  necessary  to 
pair  an  experienced  man  with  a  thoroughly  green  man. 

(4)  Three  months  is  a  reasonably  satisfactory 
period  for  a  working  unit,  as  well  as  for  a  teaching 
unit.  It  is  the  period  worked  out  as  satisfactory  for 
teaching  milling  machine  operation  under  intensive 
training,  and  for  assignment  to  the  electrical  wind- 

ing department  for  students  in  the  technical  train- 
ing course.  It  would  probably  be  equally  suitable 

for  assignment  as  chain-man  or  assistant  transit-man 
for  a  civil  engineer. 

Co-ordinating  the  Work 

Moreover,  where  a  considerable  number  of  students 
are  em.ployed  in  the  same  plant  or  on  the  same  engineer- 

ing undertaking,  it  would  probably  be  possible  to  get 
them  together  occasionally,  perhaps  one  or  two  eve- 

nings a  week,  for  co-ordination  purposes;  as  is  the 
case  in  the  General  Electric  plant  for  the  Institute 
of  Technology  students.  This  would  probably  be 
possible  in  plants  employing  ten  or  more  students,  or 
where  a  like  number  were  employed  in  a  given  locality 
or  city. 

If  the  plant  had  a  man  capable  of  handling  the 
matter  in  its  educational  department  (presuming  that 
it  possesses  such  a  department),  it  would  probably 
be  in  its  interest  to  take  care  of  the  matter  itself,  or  at 
least  in  co-operation  with  the  educational  institution. 
It  is  found  that,  without  this  linking  up  of  the  student 

with  the  plant's  organization,  the  work  is,  in  general, 
looked  upon  as  a  wholly  temporary  arrangement  to  be 
terminated  at  graduation.  Of  course,  the  student 
should  be  free  to  leave,  if  he  chooses,  when  he  desires ; 

but  men  well  suited  to  the  corporation's  work  might 
thus  be  saved  as  valuable  additions  to  its  personnel. 
As  at  present  conducted,  the  acceptance  of  co-opera- 

tive students  seems  too  often  to  be  considered  as 

purely  a  concession  to  the  university  and  to  the  stu- 
dents employed,  with  no  accruing  benefits  to  the  cor- 

poration. 
The  conclusion  of  this  study  is,  then,  that  if  co- 

operative instruction  is  to  be  more  generally  adopted 
by  educational  institutions  of  university  grade,  the 
term  rather  than  the  bi-weekly  arrangements  will  be 
better  suited  to  the  larger  number  of  institutions. 
This  does  not,  however,  presume  that  the  Cincinnati 
plan  is  not  working  well  under  the  conditions  there 
prevailing. 

Training  Engineers  in  the  Plant 

For  an  American  corporation  to  provide  both  prac- 
tical experience  and  applied  technical  instruction  for 

young  men  selected  to  recruit  the  engineering  force, 
is  not  as  common  as  apprenticeship;  but,  still,  it  is  a 
very  frequent  practice  and  one  which  seems  on  the 
increase. 

Those  to  whom  the  opportunity  is  offered  are  or- 
dinarily high-school  graduates  and  preferably  those 

who  have  had  a  technical  course.  As  such  they  have 
had,  under  more  favorable  conditions,  some  training 
in  drafting,  a  year  or  more  of  instruction  in  each  of 
the  two  sciences  most  useful  for  the  purpose,  physics 

and  chemistry,  and  probably  a  four-year  course  of 
mathematics.  It  is  also  to  be  expected  that  they  have 
had  at  least  some  rudimentary  shop  practice.  They 
are  ordinarily,  then,  about  eighteen  years  of  age  and 
are  willing  to  start  at  ten  to  fifteen  dollars  a  week, 
which  is  probably  all  their  production  will  warrant 
at  the  beginning.  It  should  be  recognized  that  they 
consider  the  training  provided  a  large  part  of  their 
remuneration.    The  usual  course  is  three  years. 

In  one  plant  these  young  men  are  indentured  in  the 
same  manner  as  are  the  trade  apprentices,  and  start 
with  the  latter  for  a  year  to  a  year  and  a  half  in  the 
apprentice  training  shop  to  obtain  a  varied  experience 
at  regular  machine  production.  Some  are  enrolled  to 
become  draftsmen,  others  to  become  electrical  testers ; 
and  there  is  a  course  scheduled  for  technical  clerks, 
but  apparently  this  is  not  much  developed. 

Draftsmen,  in  particular,  should  benefit  by  the  ma- 
chine shop  experience,  as  the  utility  of  a  tool  or  ma- 
chine design  depends  in  part  on  its  practicality  from 

the  standpoint  of  economy  and  production.  After  the 
initial  experience  in  the  machine-shop  training  de- 

partment, the  draftsmen  then  enter  the  drawing  office ; 
and  the  testers,  for  the  remainder  of  their  three- 
year  course,  shift  by  three-  to  six-month  periods  in  a 
regular  schedule  through  the  winding  department, 
the  drafting  office,  and  the  assembling  and  testing  de- 

partments for  electrical  machinery. 
In  what  is  called  the  engineering  school,  all  receive 

about  an  hour  and  a  half  of  instruction  each  day  in 

mathematics,  mechanics,  electricity,  machine  and  dyna- 
mo design,  chemistry  and  metallurgy,  drafting  and  busi- 

ness English.  The  success  of  the  course  is  attested  by 
the  number  of  graduates  who  have  become  engineers  in 
their  fields,  tool  and  machine  designers,  testers, 
draftsmen,  or  have  beien  selected  for  supervisory 

positions. 
Shop  Technical  Training 

Another  electrical  instrument  company  has  re- 
cently instituted  in  its  engineering  oflSce  a  somewhat 

similar  course  for  the  large  number  of  assistants 
which  can  there  be  utilized.  An  electrical  cable  com- 

pany has  organized  during  the  past  year  a  class  among 
its  high-school  graduates  and  others  with  sufficient 
preparation,  for  a  technical  course.  One  electrical 
manufacturing  company  has  maintained  for  its  em- 

ployees a  voluntary  evening  school  in  the  fundamen- 
tal principles  of  engineering,  during  the  past  eighteen 

years.  That  of  the  nearly  two  hundred  graduates, 
about  one-half  should  already  have  reached  respon- 

sible technical  or  supervisory  positions  suggests  the 
value  of  the  course. 

Two  companies  are  working  out  educational  pro- 
grams on  the  principle  of  alternative  weeks  at  in- 

struction in  a  company  school  and  at  production.  One 
is  in  a  shipyard  for  national  draftsmen,  the  other  in 
an  important  manufacturing  plant,  as  a  means  for  re- 

cruiting the  design,  sales  and  supervisory  staffs.  It 

is,  however,  at  least  open  to  question  if  this  alterna- 
tive-week plan,  where  the  company  furnishes  both  the 

instruction  and  productive  experience,  will  ever  de- 
velop to  any  degree.  In  the  shipyard,  for  example, 

might  it  not  be  more  economical,  from  the  learning 
standpoint,  to  have  the  future  nautical  draftsmen  go 
into  the  mold  loft  or  pattern  shop  for  a  predeter- 

mined period,  rather  than  attempt  to  alternate  be- 
tween shop  and  drafting  room? 
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A  coiuidenibi*  number  of  companies  provide  more 
or  leu  fonna)  instruction  for  their  draftsmen,  as  it  is 

readily  reco]n>i«^  that  a  man's  value  in  that  field  de- 
pends larffely  on  his  technical  and  practical  knowl- 

edce.  The  latter  can,  of  course,  best  be  obtained  by 

a  temporao'  shift  to  resular  production,  and  prefer- 
ably undi>r  such  conditions  as  will  permit  the  irreatest 

possible  variety  of  useful  experiences  in  the  limited 
time  which  can  be  thus  utilised.  This  would  suggest 
Um  oae  of  the  shop  training  department,  if  available. 

The  Goodyear  Tire  and  Rubber  Co.  has  organiied 

its  provision  of  supplementar>'  instruction  as  an  In- 
dustrial Universit>-.  While  the  instruction  is  for  all 

types  of  workers,  some  of  the  instruction  is  arranged 
to  facilitate  the  promotion  of  non-technical  men  to 
such  positions  as  are  ordinarily  recruited  from  the 
engineering  colleges.  The  Ford  Motor  Co.,  has  just 
announced  a  Technical  Institute,  which  will  confer 

dagrcea  on  those  who  complete  the  courses  to  be  pro- 
vidad  iB  thia  field. 

Technical  Schools 

It  is  difficult  to  estimate  the  number  now  under 
organized  training  on  this  bs.His:  but  it  is  safe  to  say 
tliat  it  is  but  a  drop  to  a  bucketful  compared  to  the 
number  who  are  pursuing  their  technical  training  in 

the  schools  of  technolog>-  and  in  engineering  colleges. 
Probably,  also,  the  number  is  far  short  of  the  worthy 
graduates  each  year  coming  from  the  technical  high 
schools  who  would  gladly  avail  themselves  of  the 
opportunity,  were  it  more  generally  offered. 

It  is  a  pertinent  question  whether  a  company  can 
thus  afford  to  provide  the  supplementary  technical 
instruction  and  subject  its  production  departments  to 
the  inconvenience  of  being  troubled  to  train  for  a 
short  period  a  young  man  who  will  not  be  a  permanent 
acquistion  to  its  working  force.  Experience  seems  to 
answer  in  the  affirmative.  The  young  man  who,  at  the 
start,  is  more  concerned  with  getting  a  wide  experi- 

ence than  a  large  salar>'  will  willingly  work  for  much 
less,  if  he  has  provided  for  him  a  well  laid  out 
training  program ;  and  he  can  probably  earn  at  varied 
production  the  relatively  small  amount  paid  him. 

As  regards  the  draftsmen,  it  should  be  recognized 
that  design  for  each  industr>'  is  to  a  considerable  de- 

gree particularized.  The  regular  technical  school, 
day  or  evening,  in  general  only  provides  the  funda- 
roantal  training,  after  which  there  is  often  a  con- 

siderable amount  belonging  to  each  individual  in- 
dustry which  can  best  be  learned  therein.  While  it 

is  possible  that  the  better  men  will  obtain  this  in- 
formation on  their  own  initiative,  the  special  instruc- 

tion helps  to  insure  this  result. 
In  considering  the  utilization  of  the  plan  in  a  draft- 

ing office,  it  should,  however,  be  borne  in  mind  that  in 
many  plants  there  is  wide  fluctuation  in  the  size  of 
the  personnel.  Usually  there  will  l>e  a  small  per- 

manent force,  which  at  times  will  be  greatly  aug- 
mented to  get  out  some  new  designs  or  to  provide  for 

an  expansion  of  business.  Usually  this  demands  ex- 
pedition  which  will  only  warrant  employment  of 
draughtsmen  already  competent.  Any  scheme  of 
systematic  training  is  chiefly  useful,  then,  in  recruit- 

ing the  permanent  personnel,  which  would  presume  a 
department  of  some  size  in  a  plant  warranting  a  large 
engineering  ofllce  where  design  is  a  major  interest. 

Corporation  Technical  Night  School 

The  advantages  of  the  technical  night  school  for 
future  engineers  under  company  auspices  have  al- 

ready been  suggested.  The  faculty  can  be  readily  re- 

cruited from  the  company'.^  engineering  staff,  the  in- 
struction can  be  adjusted  mure  readily  to  suit  the 

company's  products  and  requirements  for  future  pro- 
motions, and  such  a  school  can  probably  be  made  to 

develop  a  company  esprit  de  corps. 
That  we  do  find  company  technical  night  schools 

does  not,  of  course,  warrant  the  assumption  that  there 
is  no  need  of  engineering  university  extension  or  of 
the  institutes  and  public  evening  technical  schools, 
which  in  some  cities  have  proved  their  large  useful- 

ness. As  a  matter  of  fact,  a  major  part  of  the  tech- 
nical instruction  in  this  fleld  is  now  provided  by  these 

institutions,  and  will  doubtless  in  the  future  in  in- 
creasing measure  continue  to  be  so  provided. 

One  should  not  ignore,  also,  the  possible  contribu- 
tion of  correspondence  instruction  in  this  field  of 

supplementation  for  work  in  the  technical  depart- 
ments. The  high-school  graduate,  it  may  be  expected, 

has  suHicient  educational  background  to  assimilate 
what  is  clearly  presented  in  a  book  and,  if  he  has 
Buflicient  application  to  stick  to  a  course,  he  should 
benefit  thereby.  It  doubtless  assists  if  some  one  in 
his  department  is  delegated  to  help  him  over  difficul- 

ties, offer  him  encouragement,  and  provide  recogni- 
tion for  accomplishment.  This  is  a  possible  func- 

tion of  one  delegated  by  the  company's  education 
department. 

The  through  development  of  a  corporation  school 
in  this  field  will  probably  be  limited  to  the  larger 
corporations  and  in  particular  to  such  occupations 
as  require  large  units  of  instruction  peculiar  to  the 
industry,  or  where  public  or  endowed  educational 
institutions  are  undeveloped  or  unavailable.  Isolated 
plants  belong  in  particular  to  this  category. 
The  shop  experience  of  trade  apprenticeship 

coupled  with  the  supplementary  instruction  of  draft- 
ing mechanics  given  in  the  better  apprentice  schools, 

is  clearly  excellent  preparation  for  work  in  design. 
This  has  led  in  some  plants  to  the  practice  of  re- 

cruiting the  small  drafting  departments  from  the 
trade  apprentices  who  showed  an  inclination  to  enter 
that  field.  This  is  probably  a  commendable  arrange- 

ment, if  the  small  number  of  draftsmen  required  does 
not  warrant  organizing  a  separate  training  department 
for  that  field;  but  it  is  believed  that,  in  general,  the 

preliminary  education  presupposed  by  high-school 
graduation  is  a  desirable  prerequisite  to  drafting. 
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Machining  an  Unusual  Crankcase 
Tools  and  Fixtures  for  Machining  a  Crankcase  of  Unusual  Design — Duplex  Boring  Head 

Used  on  Drilling  Machine — An  Extension  Milling  Device 
By  FRED  H.  COLVIN 
Editor,  American  Machinist 

E *VERY  automobile  driver  who  tours  to  any  extent knows  the  Reo  Speed  Wagon.  It  usually  passes 

him  on  the  i"oad  when  some  farmer  or  truckman, 
who  drives  one,  is  in  a  hurry.  Just  where  it  gets  its 
speed  is  not  clear,  but  it  has  a  motor  with  a  crankcase 

ing  being  done  by  a  special  blade  which  can  be  seen 
in  each  cutter.  The  design  of  the  cutter  head  is  worthy 
of  study  as  an  example  of  successful  practice.  The 
boring  is  followed  by  boring  and  reaming  the  camshaft 
hole,  milling  the  hand  hole  and  magneto  pad,  drilling. 

FIG.  1.     MII.LING  THE  SIDE  ARMS.     FIG. BORIXG   BOTH  ENDS 

of  such  unusual  design  as  to  make  the  tools  and  fixtures 
for  its  manufacture  of  special  interest. 

After  snagging,  chipping  and  filing,  the  supporting 
arms  are  milled,  using  the  fixture  and  milling  cutters 
shown  in  Fig,  1.     The  case  is  held  against  the  angle 

counterboring  and  facing  the  oil-pipe  return  hole  and 
reaming  the  valve-stem  guide  holes. 

The  center  bearing  is  cast  in  the  crankcase  and  has 
to  be  faced  with  a  milling  cutter  which  goes  in  from 
the  end,  as  shown  in  Fig.  3.     This  device  is  rigged  up 

FIG.  3.     IIILI.ING  FACE  OF  MAIN  BEARING.     FIG.  4.     ROLL-OVER  DRILLING  FIXTURE 

plate  A,  an  open  washer  B  making  it  easy  to  save  time 
in  handling. 

Locating  by  the  arms  which  have  just  been  milled, 
the  case  is  held  face  down  on  the  fixture  shown  in 
Fig.  2.  The  locating  and  clamping  are  done  on  the 
back  side  as  at  A  and  B.  The  special  boring  heads 
C  and  D  both  bore  and  chamfer  the  hole,  the  chamfer- 

on  an  engine  lathe,  the  fixture  being  supported  at  A, 

the  lathe  spindle  driving  the  milling  cutter  by  an  inter- 
nal shaft  and  bevel  gears.  The  case  is  mounted  in  a 

special  fixture  on  the  lathe  carriage  and  is  fed  in  past 
the  cutter  which  faces  the  bearing  ready  for  the  cap. 

The  drilling  is  done  in  the  trunnion  fixture.  Fig.  4. 
The   reamer  shown  at  work   is  piloted   in   the  heavy 
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KIO.  i      BORING  FOR  PISTON  CLBARANCB.     FIO.  *.     THB  MOTOR  TEST  ROOM 

•nn  A.  This  fixture  U  used  for  drilling  fifteen  holes 
in  vmrious  positions,  the  control  of  the  indexing  pin 
and  the  method  of  locking  the  fixture  in  any  position 
being  the  same  as  previously  illustrated. 

The  Piston  Cleasancb 

The  piston  clearance  and  cylinder  location  are  next 
bored  with  a  special  two-spindle  boring  head  on  a 
Baker  drilling  machine,  Fig.  5.  These  holes  position 
the  cylinders,  which  are  cast  in  pairs.  The  guiding 
plate  A  is  hinged  on  the  bar  B  so  that  it  can  be  readily 

sm-ung  up  out  of  the  way  when  changing  cases.  The 
knurled  knob  C  locks  the  plate  on  the  crankcase.  The 
whole  thing  is  moved  along  for  boring  the  next  two 
bolea.  The  supporting  arms  D,  resting  on  the  steel 
wajrs,  guide  the  crankcase  as  it  is  moved  along  and  also 
locate  it  sidewise  with  the  drilling  and  boring  spindles. 

A  number  of  the  completed  motors  are  shown  in  the 
test  room  in  Fig.  6.  Here  they  can  be  first  run  in 
either  by  electric  motors  or  under  their  own  power  and 
use  the  motors  as  generators  to  give  them  a  load.  The 
teat  stands  are  very  complete  and  compact. 

Romances  of  Metal  Working — 
Two  Famous  Armorers 

By  H.  H.  Manchester 

In  the  15th  Century  the  two  great  schools  of  armor 
making  were  the  Italian  and  the  German,  which  had  by 
this  time  surpassed  in  quantity,  if  not  in  quality,  the 
famous  Toledo  blades  of  Spain. 

In  Italy  the  armorers  were  located  in  all  of  the  prin- 
cipal cities,  with  those  of  Milan,  Florence,  and  Venice 

perhaps  the  most  famous.  A  representative  armorer  of 
Vaniee  was  Vittore  Cameiio,  who  also  developed  a  rather 
important  step  in  metal  working. 

He  lived  in  the  latter  half  of  the  15th  Century,  and 
was  noted  for  his  light  steel  armor  of  a  very  high  tem- 

per, as  well  as  for  the  elasticity  and  indestructibility 
of  his  swords. 

Cameiio  was  not  only  an  armorer,  but  a  medal  maker 
and  an  engraver.  One  day,  so  the  legend  runs,  he  used 
one  of  his  swords  to  slice  off  a  bar  of  gold  which  had 
been  scot  him  for  medals.  This  was  done  so  easily  that 
he  realized  more  than  ever  the  fact  that  he  could  pro- 
dac«  steel  which  would  cut  the  other  metals.     From 

this  idea,  he  developed  a  steel  die,  which  he  used  at 
first  to  cut  out  the  blanks  for  medals,  and  later,  it 
is  said,  to  stamp  the  face  of  a  coin.  At  any  rate,  the 
senate  of  Venice  in  1509  gave  him  a  patent  for  this 
device  for  five  years,  which  is  comparatively  good  proof 
that  there  is  much  truth  in  the  story. 

A  fair  representative  of  the  German  .school  of  armor 
making  was  Conrad  Seusenhofer,  who  lived  in  the  last 
of  the  15th  and  the  first  of  the  16th  Century. 

In  1504  we  find  him  enlarging  his  workships  at  Inns- 
bruck with  money  advanced  from  the  government,  but 

later  we  find  that  this  was  to  be  deducted  from  his  pay. 
He  developed  the  fluted  style  of  armor,  which  was  for 

some  years  the  height  of  fashion,  and  evolved  a  number 
of  special  tools  to  produce  this.  Another  tool  of  im- 

portance which  he  is  credited  with  improving,  is  the 
heavy  shears  which  could  cut  thin  plates  of  iron  before 
they  were  hardened.  The  shears  were  fastened  at  an 
angle  in  a  huge  wooden  block. 

He  developed  several  new  methods  of  armor  plate 
construction,  but  these  were  not  at  all  in  favor  with 

Maximillian,  the  emperor,  who  said  to  him:  "Make  my 
armor  only  in  accordance  with  my  instructons,  for  it 

is  I,  not  you,  who  must  wear  it." In  1511  Seusenhofer  complained  that  the  mine  master, 
Kugler,  was  sending  him  poorer  metal,  and  suggested 
that  the  armor  plate  from  it  be  called  Milanese,  which 
indicates  that  he  thought  the  Innsbruck  steel  better 
than  the  Italian.  It  also  shows  that  at  that  time  the 

quality  of  the  steel  produced  could  not  be  altered  at 
will  by  the  smith,  but  depended  largely  on  the  nature 

of  the  iron  with  w"hich  he  had  to  work. 
One  of  Seusenhofer's  suits  of  armor  was  presented 

by  Maximillian  to  Henry  VIII  of  England,  and  still 
hangs  in  the  tower. 

The  armorers  of  the  time  were  always  having  trouble 
collecting  the  pay  for  their  work,  and  frequently  the 
only  method  of  assuring  it,  was  not  to  deliver  the  armor 
until  paid  for.  Seusenhofer  was  apparently  using  this 
method  to  collect  from  Maximillian,  or  his  government, 
during  one  of  the  wars  of  the  period.  This  finally  led 
to  there  being  a  shortage  of  armor,  whereupon  Maximil- 

lian in  wrath  sent  word  that  if  the  armor  were  not 
forthcoming  that  the  armor  makers  would  be  put  in  the 
front  rank  without  armor,  so  that  they  could  appreciate 

for  themselves  how  it  felt  to  fight  without  proper  pro- 
tection. 
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Grinding  and  Testing  Level  Vials 
Grinding  Tubes  to  Curves  of  Long  Radii — Formula  for  Curves  To  Produce  Determined 

Sensitiveness — Automatic  Machine  for  Grinding  Level  Vials 
By  GEORGE  N.  SAEGMULLER 

Vice-president,  Bausch  &  Lomb  Optical  Co. 

AT  ONE  period  cylindrical  tubes  of  glass  were 
i\  selected  for  the  purpose  of  being  converted  into 

X  JL  levels,  without  further  preparation  than  being 
liermetically  sealed  after  the  alcohol  had  been  enclosed 
in  the  proper  quantity  to  form  a  suitable  bubble;  and 
frequently  some  one  face  of  the  glass  was  found  on 
trial  to  be  so  uniform  in  curvature  as  to  form  quite  a 
good  level. 

The  majority  of  levels  thus  made,  however,  are  very 
inferior  and  can  be  used  only  where  accuracy  is  not 
required.  All  the  better  levels  are  ground  on  the  inside 
to  a  curve,  and  it  is  obvious  that  the  greater  the  radius 
of  the  curve  the  more  sensitive  is  the  level.  Thus,  if 
we  give  the  curve  a  radius  of  about  30  ft.  the  bubble 
will  run  about  i^  in.  for  an  elevation  of  one  minute  of 
■arc.  But  if  we  give  the  curve  a  radius  of  about  1,700 
ft.  the  bubble  will  run  about  A  in.  for  an  elevation  of 
one  second  of  arc. 

The  sensitiveness  of  a  level  is  generally  determined 

by  an  instrument  called  the  "level-trier,"  which  is  a 
grooved  metal  bar,  furnished  with  two  feet  at  one  end 
and  a  micrometer  screw  with  graduated  head  at  the 

•other.  Knowing  the  length  of  this  bar  and  the  pitch  of 
the  screw,  it  is  an  easy  matter  to  find  the  value  "in  arc" 
•corresponding  to  one  division  of  the  divided  head. 

By  placing  the  level  to  be  tested  on  the  grooved  bar, 

"the  turning  of  the  screw  will  show  whether  equal  quanti- 
ties of  elevation  will  produce  equal  spaces  of  run  in  the 

bubble,  and  at  the  same  time  show  how  many  inches  on 
the  scale  are  equal  to  one  minute  of  arc.  This  value 

"being  knovra,  the  radius  of  the  curve  to  which  the  in- 
ferior face  of  the  level  has  been  ground,  is  easily  deter- 

mined. 

Let  r  denote  the  radius  of  the  curve,  21,600  being  the 
number  of  minutes  contained  in  the  circumference  of 
the  scale,  d  the  distance  in  inches  and  parts  run  over  by 
f he  bubble  in  one  minute  of  elevation,  and  2^  =  6.2832 
heing  the  measure  of  the  circumference  to  the  radius  1, 
"then 

r  = 

21,600  d 
6.2832 

For  instance,  take  a  level  in  which  we  find  d 
then  the  radius  of  curvature  will  be 

A  in., 

21,600  X  0.1 :  343  in.  =  28.6  ft. 
6.2832 

In  like  manner,  when  the  radius  of  curvature  is  known, 
the  value  of  the  scale  of  any  level  may  be  determined 
by  transforming  the  above  formula  into 

6.2832  r "-^  21,600 

It  is  to   be  observed,  however,  that   owing  to  the 
adhesion  and  friction  of  the  fluid  the  values  of  the  curva- 

tures thus  found  are  always  a  trifle  smaller  than  they 
are  in  reality. 

One  way  of  giving  the  requisite  curve  to  the  glass 
tubes  which  have  been  selected  as  suitable  for  levels,  is 
by  grinding  the  inner  surface  by  means  of  emery  and 

"water  on  a  metal  mandrel  to  which  the  required  curve 

has  been  given.  Another  way  is  by  means  of  a  metal 
cylinder  used  with  emery  and  water,  on  which  the  level 
tube  is  moved  backward  and  forward.  The  degree  of 
curvature  obtained  in  this  operation  will  depend  on  the 
relative  lengths  of  the  cylinder  and  the  glass  tube.  If 
these  are  of  the  same  length  and  the  movement  is  con- 

tinued throughout  the  whole  length  of  the  tube,  the 
curve  thus  obtained  will  generally  be  too  great,  but 
working  with  a  shorter  cylinder  will  increase  the  con- 

cavity and  lessen  the  curve.  As  in  all  hand  operations, 
experience  is  required  to  turn  out  a  good  level  at  reason- 

able cost,  especially  levela  of  great  sensitiveness  and 

BC»B'C' 

Links  Z,^t\F'am  all  of  equal  lengfhl  /■  ' 
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DIAGRAM    OF   MOTIONS   OF   AUTOMATIC    MACHINE  FOR 
GRINDING   LEVEL    VIALS 

uniformity  in  curvature  throughout  the  entire  length, 
as  for  instance,  levels  used  in  astronomical  instruments, 
where  an  elevation  of  one  second  of  arc  must  be  clearly 
shown  by  the  movement  of  the  bubble,  and  the  amount 
of  this  movement  must  be  alike  throughout  the  entire 
length  of  the  scale. 

The  writer  has  constructed  a  machine  which  will 
grind  accurate  levels  automatically.  The  underlying 

principle  of  this  machine  is  the  "Peaucellier"  cell,  shown 
in  the  annexed  schematic  sketch. 

If  the  distances  AB  and  BC  are  equal,  the  movement 
of  the  lower  point  B  (all  things  being  as  shown  in  the 
sketch)  will  be  in  a  perfect  straight  line.  But  if  the 
distance  AB  is  greater  or  less  than  BC  the  point  D 
describes  a  curve. 

Two  such  "cells"  being  united  by  the  grinding  bar  (as 
shown  in  the  sketch),  the  grinding  tool  moves  forward 
and  backward  in  the  desired  curve,  while  the  level  turns 
on  its  axis,  to  a  small  extent,  at  every  movement.  Thus 
the  entire  interior  surface  of  the  level  is  ground  out 

barrel  shaped,  which,  for  reversion  levels,  used  in  engi- 
neering instruments,  is  absolutely  necessary. 

The  greatest  diflJiculty  after  grinding  the  interior  of 
the  level  is  encountered  in  sealing  the  ends  without  de- 

forming the  curve.  This  requires  a  great  deal  of  experi- 
ence, as,  if  heated  too  much,  a  level  truly  ground  from 

end  to  end  becomes  deformed  at  the  ends. 
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Building  Up  Teaching  Ability  in  Foremen    | 
Continuing  the  Discussion  of  Foreman  Training— What  to  Teach  and  How  Far  to  Go — the 

Importance  of  Patience — Some  Examples 
By   D.   J.   MAC   DONALD 

THE  first  aaaential  to  success  in  teaching,  as  in 
anything  els*,  is  effective  planning.  I  care  not 

bow  much  a  person  may  kno^-  nor  how  clever  he 
mar  b«.  the  fact  remains  that  unle.s.H  he  faithfully 

nakc*  his  plans,  thoroughl)-  analyze.**  his  problem  and 
endeavors  to  provide  for  ail  contingencies,  he  can  no 
Biore  hope  to  qualify  as  a  success  in  teachinir  than  he 
coaM  in  business  if  he  did  not  observe  this  order  of 
procedure.  Trusting  to  the  inspiration  of  the  moment 

to  carT>-  one  through  ma>'  have  worked  at  one  time  but 
not  any  more. 

Our  experience  in  trying  to  get  foremen  to  accept 
this  idea  of  planning  the  teaching  job  carefully,  of 
thinking  a  thing  entirely  through  before  trying  to  teach 
another  that  thing,  is  about  what  might  have  been 

expected  in  view  of  what  has  been  pointed  out  hereto- 
fore regarding  the  psycholog)-  of  foremen.  Due  to  the 

fact  that  his  training  has  been  largely  in  the  school  of 
hard  knocks,  and  to  the  additional  fact  that  he  hwi  an 
abnoet  instinctive  aversion  to  theory,  it  is  next  to  im- 

possible for  him  to  attach  adequate  significance  to  care- 
ful analysis.  Moreover,  it  is  only  with  extreme  reluc- 

tance and  very  slowly  that  he  abandons  the  position 
that  knowing  how  to  do  a  thing  well  is  equivalent  to 
knowing  how  to  teach  another  to  do  that  thing.  And 
it  must  be  recognized  that  from  his  angle  of  vision  his 
position  seems  rather  tenable.  For  is  there  not  a  close 
analogy  between  the  situation  in  which  our  foreman 
Ands  himself  and  that  of  young  persons  who  are  being 
cajoled  and  threatened  into  using  better  English?  Is 
not  the  outstanding  fact  and  obstacle  in  each  case  that 
what  both  have  been  doing  heretofore  apparently  met 

e%'ery  requirement? 
What  thinking  the  matter  entirely  through  signifies 

in  the  field  of  teaching  may  be  illustrated  as  follows: 

Sappose,  for  example,  that  the  foreman's  job  is  to  teach 
a  green  hand  in  pattemmaking  what  draft  is.  or  in 
other  words,  why  he  needs  to  allow  for  it.  how  he  should 
allow  for  it,  etc.  The  questions  which  such  a  foreman 
most  face  and  answer  at  once  are: 

1.  IMliat  are  the  facts  which  I  must  get  over  to  this 
man  in  order  that  he  will  know  what  I  wish  him  to 
know  about  draft? 

2.  How  much  do  I  wish  him  to  know  about  draft  at 

S.  What  are  the  various  possible  ways  of  getting  this 
information  over  to  him? 

4.  Which  of  these  various  ways  will  be  best  for  this 
occasion? 

Now  when  he  comes  back,  as  he  must  to  question 
number  one.  he  will  And,  or  at  least  should  find,  that  he 
knows  much  more  about  draft  than  it  would  be  wise 

to  try  to  put  over  to  the  new  man  during  the  first  teach- 
ing period ;  and  that  as  a  result  he  must,  through  process 

of  elimination,  reduce  the  total  number  of  possible  facts 
in  his  poatession  to  those  which  will  meet  the  needs  of 
the  present  situation.  Putting  the  same  thought  in 
other  worda.  be  must  not  only  consider  his  total  knowl- 

edge on  draft  l>ut  he  mast  also,  following  a  careful 
examination  of  this  knowledge,  select  only  those  facts 

which  will  serve  his  purpose  at  this  time.  It  goe.s  with- 
out sajing  that  he  must  have  thoroughly  analyzed  the 

immediate  problem  before  he  can  make  any  decisions 
regarding  what  facts  to  retain  and  what  to  reject. 

I  can  illustrate  this  by  referring  to  the  common 
experience  of  giving  a  stranger  directions  regarding 
how  to  reach  a  certain  place.  Usually  the  informant 
knows  more  than  one  way  of  directing  the  inquirer. 
What  must  he  do  therefore?  If  he  is  to  qualify  i>s  a 
good  informant,  must  he  not  think  about  like  this  and 

then  act  accordingly?  "There  are  four  possible  sets  of 
directions  I  might  give  to  this  per.<<on.  But  he  i.s  a 
total  stranger  and  I  must  therefore  give  him  the  infor- 

mation needed  in  the  simplest  possible  form.  It  would 
be  better,  for  example,  to  direct  him  to  take  a  slightly 
longer  route  than  to  confuse  him  by  means  of  such 
additional  statements  as  would  be  necessary  for  direct- 

ing him  to  a  shorter  route,  etc.  But  whichever  way  I 

direct  him  to  go,"  he  would  rea.son,  "I  must,  if  po.ssible, 
give  my  directions  correctly  the  first  time.  I  must  be 
sure  that  they  are  understood  correctly,  and  I  must 

avoid  irrelevant  statements."  While  the  foregoing  illus- 
tration is  very  simple  in  character  It  nevertheless  con- 

tains all  of  the  elements  which  enter  into  any  situation 
where  planning  is  essential.  Accordingly  whether  the 
foreman  faces  a  production  job  or  a  teaching  job  his 
manner  of  procedure  must  be  similar  to  the  above.  Im- 

mediately below  appears  a  thorough  analysis  of  a  teach- 
ing job  which  is  more  or  less  familiar  to  all  shop  men. 

Note  (a)  definite  determination  of  the  end  in  view,  (b) 
the  selection  of  all  ideas  which  might  be  useful,  and  (c) 
the  separation  of  the  essential  from  the  nonessential. 

TO  USE  A  HAND  S\« 
Non-IOiMnfial  Iiloiu 

1.  Information   resanliti^ 
Um  mftking  of  mw;, 

2.  Tb«  varioiu  kiniln  kmI 
makM  <  f  i,«wii. 

3.  Diffarant  qualiiii.«  al ■awv. 

4.  Variou*  u*M  tn  wlilob 
Mm  mn  or  may  )>«  imii, 

}.  How  Vn  flU  wwa  I."  H 
to  HMMt  tlw  dmiaii'li  of 
diffcrant  kind*  n(  wixidi. 

6.  I'aiDl«ni  on  hi>w  to  om 
for  M«n  pro|)«rly. 

IDEAS  CONNECTED  WITH  TEACHING  HOW 

rt««nll«l  Id«w  Bu'e  Idm 1.  Pi«M  of  wood  muM  b*  Iwld  In  flrm 

podlion.  Huidle  nw 
2.  Hold  Hw  kt  prop«r  angk  to  inaurc     in    tueh  > 

••••  in olMratioo.  wiiy  tbkt 
).  Hold  hudla  of  mw  loowly  rather    Mli«f>ctary 

tJian  lighdy.  r  s  •  u  I  t  • 
4.  To  tlmn  Mw:  Plae*  end  of  Ira*    eom*  quirk- 

ttiiunb  kt  point  wfaw*  eat  b  to  be   lyuideuiiy. 
mndr,  hola  lide  of  «w  einae  to  end 
of  thumb.   Mid   pueh   mw  down 
•harpiy  and  firmly  until  out  i«  wall 
•tartiad. 

5.  Draw  aaw  up  and  down  with  oaay 
motion. 

4.  Eiart  pmaur*  ooly  on  d  iwnward •troka. 

Assuming  that  effective  planning  embraces  only  what 
has  been  covered  so  far,  an  unwarranted  assumption  I 
grant,  the  next  essential  is  that  of  determining  the 
exact  order  of  procedure  in  teaching,  the  sequence  in 
which  the  various  ideas,  illustrations,  comments,  etc., 

which  constitute  the  entire  teaching  job  shall  be  pre- 
sented. The  implication  is  that  there  is  one  best  way 

to  teach  a  worker  how  to  turn  a  taper  or  to  inspect  t 
casting  the  same  as  there  is  one  best  way  to  turn  a 
taper  or  inspect  a  casting.  And  to  a  large  degree  this 
is  true  especially  if  the  job  is  not  simple  in  character. 
Let  us  look  for  a  moment  at  the  job  of  inspecting  a  chhI- 
ing.  To  complete  such  a  job  one  must,  among  nlher 
things,  check  all  dimensions,  examine  the  finish  of  all 
surfaces  unless  otherwise  instructed,  note  carefully  the 
consistency  of  the  casting  as  revealed  by  the  presence  or 
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absence  of  blowholes,  etc.  The  question  which  at  once 
arises,  or  at  least  should  arise,  after  the  various  opera- 

tions necessary  to  accomplish  the  work  have  been  listed 
is:  What  is  the  best  order  for  carrying  through  these 
necessary  inspection  operations?  Thus,  should  the  cast- 

ing be  inspected  first  for  finish,  second  for  dimensions, 
third  for  blowholes,  etc. — or  should  the  order  be  re- 

versed? Then  the  question  of  standards  enters  in. 
Need  equal  care,  for  example,  be  exercised  in  all  cases 
where  dimensions  or  finish  are  under  consideration,  or 
shall  practically  no  attention  be  given  in  some  instances 
and  much  in  others  ?  It  is  unnecessary  to  point  out  such 
an  obvious  fact  as  that  each  job  would  have  to  be 
analyzed  and  treated  in  accordance  with  what  the  anal- 

ysis revealed,  this  despite  the  fact  that  the  similarities 
in  operations  in  different  jobs  would  doubtless  far 
outnumber  the  differences. 

Real  Test  of  Teaching  Ability 

It  is  in  connection  with  the  above  step,  i.e.,  putting 
ideas  over  to  the  other  fellow  in  proper  sequence  and 
with  proper  emphasis,  that  one  of  the  true  tests  of 
teaching  ability  enters.  Accordingly  it  is  here  that 
the  teacher-trainer  must  do  careful  work  with  foremen. 
It  will  be  found  that  the  average  foreman  can  easily  be 
taught  to  analyze  jobs  well  enough  to  enable  him  to  pre- 

pare standard  instruction  sheets  indicating  in  proper 
order  the  steps  which  make  up  the  production  job;  but 
that  he  finds  difliculty  in  analyzing  these  steps  from  the 
angle  of  learning  difficulties.  To  illustrate :  Let  us  assume 
that  in  making  a  certain  type  of  screw  twelve  distinct 
operations  are  required.  For  convenience  let  us  number 
these  operations  in  the  order  they  are  performed,  one, 
two,  three,  four,  etc.  Now  let  us  suppose  that  the  opera- 

tions known  as  grinding  the  tool  and  setting  it  properly, 
operations  four  and  five,  are  the  most  difficult  in  the  list 
and  that  operation  two,  sinking  the  centers,  is  one  of 
the  easiest.  We  then  have  a  situation  somewhat  as 
follows:  The  foreman  must  face  the  fact  that  getting 
ideas  four  and  five  over  is  much  more  difficult  than 
getting  idea  two  over  and  must  organize  his  forces 
accordingly.  He  may  find  that  a  more  thorough  demon- 

stration of  operation  four  than  of  operation  two  will 
meet  the  needs  or  that  several  repetitions  of  the  former 
may  be  necessary.  Again  he  may  find  that  his  explana- 

tion of  the  former  must  be  more  elaborate.  But  what- 
ever his  analysis  reveals  it  is  incumbent  upon  him,  as 

stated  above,  to  make  such  preparation  as  necessary  for 
putting  his  ideas  across. 

Since  this  task  of  recognizing  learning  difficulties, 
determining  the  learning  difficulty  order,  and  acting 
in  accordance  therewith  is  so  difficult  for  foremen  it 
may  be  well  to  mention  the  most  important  factors 
entering  in.  First  among  these  is  the  attitude  of  the 

learner's  mind  toward  the  job  as  a  whole  or  toward 
some  particular  operation  in  the  job.  Has  his  experi- 

ence been  such  as  to  help  him  to  an  easy  understanding 
of  the  task  or  an  easy  mastery  of  the  necessary  move- 

ments? Or  is  the  opposite  true?  A  second  determinant 
is  the  success  with  which  the  teacher  explains  necessary 
details  or  demonstrates  how  to  do  certain  operations, 
etc.  All  too  often  this  is  not  included  among  the  diffi- 

culties which  the  learner  encounters.  But  to  omit  it  is 
a  great  mistake  for  so  far  as  the  learner  is  concerned 
the  teacher  must  be  considered  a  part  of  the  entire 
process.  Third  on  the  list  may  be  mentioned  the  stand- 

ards which  must  be  met,  or,  in  other  words,  the  degree 
of  accuracy,  neatness,  speed,  etc.,  necessary.    It  is  easy 

to  see  that  a  high  standard  or  quality  of  work  would 
exclude  many,  while  the  same  in  quantity  would  shut 
out  another  large  group.  It  might  be  put  this  way: 
the  greater  the  degree  of  accuracy,  neatness  or  speed 
required  the  more  difficult  the  job  or  the  special  opera- 

tion in  the  job.  A  fourth  one  is  the  complexity  of  the 
job.  By  this  is  meant  the  number  of  different  ideas 
which  go  to  make  up  the  entire  job  together  with  the 
difficulty  connected  with  mastering  each  element  or 
phase  of  the  job.  Thus,  learning  to  run  a  gasoline 
engine  is  easier  than  learning  to  run  a  traction  or  rail- 

way engine,  etc.  As  a  fifth  and  final  one  I  mention  the 
degree  of  hazard  involved  in  the  job.  No  more  con- 

fusing factor  is  known,  when  one  is  learning  a  new 
piece  of  work,  than  fear  that  a  wrong  lever  will  be 
moved  or  an  oil  cup  missed  or  something  else  equally 
vital  forgotten.  Necessary  caution  ever  acts  as  a 
deterrent  when  speed  is  the  objective;  and  to  a  less 
degree  this  is  true  when  accuracy  is  desired. 
In  the  preceding  paragraphs  several  important 

principles  have  been  pointed  out,  namely,  the  necessity 
of  thoroughly  analyzing  the  lesson  to  be  put  over  in 

order  to  determine,  first,  the  exact  object  or  end  in' 
view,  second,  the  various  ideas  which  are  essential  to 
putting  this  over  properly,  third,  the  approximate  if  not 
the  exact  order  in  which  these  ideas  are  to  be  presented 
during  the  teaching  period,  and  fourth,  the  determina- 

tion of  the  learning  difficulty  order.  While  it  is  granted 
that  these  principles  constitute  the  backbone  of  teaching 
it  is  easily  conceivable  that  a  person  might  faithfully 
observe  all  of  these  and  yet  be  a  mediocre  or  even  a  poor 
teacher.  It  is  because  of  this  possibility  that  I  call 
attention  to  other  fundamentals  that  must  be  gotten 
over  in  a  course  of  this  kind. 

The  first  of  these  has  reference  to  the  method  of  help- 
ing the  learner.  It  is  almost  universally  true  that 

teachers,  especially  untrained  or  poorly  trained  ones,  sin 
on  the  side  of  telling  their  pupils  too  much  rather  than 
too  little.  To  do  this  continuously  cannot  result  other- 

wise than  to  develop  a  spirit  of  dependence  in  the  pupils, 
unless  perchance  they  have  unusual  initiative  and 
resourcefulness  to  start  with.  The  key  to  successful 
teaching,  assuming  that  both  the  material  and  the 
manner  of  organizing  it  have  been  determined,  consists 
in  knowing  how  to  assist  the  learner  in  such  a  way  that 
he  thinks  his  way  through  his  difficulties.  As  some  one 

has  well  said,  "The  good  teacher  is  the  one  who  makes 
his  services  less  necessary  each  succeeding  day."  It  is 
perhaps  unneCcessary  to  add  that  the  one  and  only 
means  of  stimulating  the  learner  to  solve  his  own  prob- 

lems is  ability  to  ask  questions  properly.  In  fact,  evi- 
dence of  this  ability  tells  more  quickly  than  any  other 

one  thing  whether  or  not  a  person  is,  or  may  be 
developed  into,  a  good  teacher. 

How  TO  Put  It  Over 

Before  attempting  to  enumerate  what  experience  has 
taught  us  to  date,  I  wish  to  say  that  it  is  too  early  in 
the  game  for  definite  rules  and  regulations  to  be  for- 

mulated. Since  the  work  is  only  in  its  initial  stages 
presumptuous  indeed  would  be  the  person  who  would 
attempt  to  speak  authoritatively  regarding  it.  Before 
this  can  be  done  the  field  must  be  cultivated  much  more 
thoroughly.  However,  there  are  a  few  points  in  the 
way  of  method  and  objectives  that  seem  unquestionably 
worth  while,  points  which  our  better  judgment  says 
to  recommend  to  others. 

It  may  be  well  also  to  remark  that  when  giving  these 
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poiata  I  Imt«  ia  mind  the  foreman's  job  u  a  whole 
dwayh  I  am  referring  speciAcall>*  to  the  teaching 
of  it  That  ia.  I  am  thinking  not  of  the  special 
^foTMBUi  foond  ia  •  few  plants  but  of  the 
foreman  who  most  put  thing*  over  to  hia  men 

with  all  of  his  other  numerous  duties.  For,  as 
1ms  baen  pointed  out  earlier  in  this  article,  all  foremen 
■mat  and  dk)  go  through  the  formality  of  teaching  or 
Uying  to  teach. 

The  first  point  is  one  that  cannot  be  overemphasised 
for  work  of  this  character  cannot  be  effectively  done  at 
long  range.  To  adopt  an  appropriate  movie  term,  it 

■ttst  be  a  "cloae  up"  job.  He  who  attempts  to  get  it 
done  bgr  maani  of  a  series  of  evening  lectures  or  even 
coafareocw  is  sore  to  fail.  Likewise  will  that  one  who 

rsBss  upon  priatad  matter,  however  well-prepared  it 
■say  be.  Of  this  we  may  rest  assured,  that  when  our 
objective  lias  to  do  with  the  establishment  of  desirable, 
and  the  correction  or  elimination  of  bad.  habits,  we 
most  work  intensively.  In  other 
worda,  ire  muMt  train  fAe  foreman 
on  kU  job  and  for  ki$  job.  We  must 
work  with  him.  plan  with  him,  exe* 
cute  with  him.  etc. 

The  second  point  is  that  whoever 
aadertakfls  to  do  thia  type  of  work 
must  never  forget  that  he  is  estab- 

lishing connections  with  a  going  con- 
cern rather  than  with  one  which 

is  about  to  start  and  that,  as  a  con- 
•squencc.  he  must  plan  accordingly. 
it  will  not  be  safe,  for  example,  for 
him  to  assume  that  all  of  the  fore- 

men are  totally  ignorant  of  good 
teaching  methods  even  though  they 
do  not  know  them  as  such;  and,  on 

the  other  hand,  it  will  be  equally  un- 
safe for  him  to  assume  that  they 

have  anything  in  the  way  of  an  or- 
ganiied  backgroand  of  information 
regarding  how  to  teach.  He  should 
rather  assume  that  his  group  is 

up  of  men  with  various  de- 
of  ability  to  teach,  some  having  much,  others 

little,  but  that  for  the  most  part  they  never  think 
of  their  work  as  resembling  teaching  in  any  way. 
Another  thing  the  leader  will  do  well  to  keep  in  mind 
is  that  since  the  establishment  is  already  running  he 
nmst  soaaabow  find  a  way  of  fitting  into  it,  of  modifying 
hinMdf,  his  material,  and  his  method  rather  than 
trying,  especially  at  first,  to  modify  plant  conditions. 
In  short,  he  had  better  adopt  the  evolutionary  rather 

than  the  revolutionar}'  method  of  selling  himself  and 
his  ideas. 

The  last  point  I  shall  mention  is  that  if  there  is  any 
one  place  where  patience  is  indispensable  to  success  this 
is  the  place.  Let  him  who  lacks  it.  therefore,  leave  this 
work  alone.  The  foreman  with  fifty  other  important 
things  to  take  care  of  daring  the  forenoon  is  not  likely 

to  respond  kindly  to  any  elaborate  program  along  teach- 

ing lines.  The  most  that  can  be  expected  is  to  "get 
under  his  skin"  at  occasional  intervals.  If  these  vulner- 

able points  are  remembered  and  future  attacks  governed 
thereby,  results  in  the  way  of  changed  methods  will 

eooe  Jewtj'.  But  be  it  known,  once  and  for  ail  time, 
that  partence  and  proper  personality  are  indispensable 
to  potting  this  type  of  job  over  soceessfully. 

One  Way  of  Selling  Machinery  in  Japan 
The  accompanying  illustration  shows  an  automatic 

machine  on  demonstration  in  the  plant  of  the  Kyushu 
Electric  Light  and  Railway  Co.,  at  Hakata.  in  the  Island 
of  Kyushu,  south  of  Japan  proper.  The  job  lieing 
machined  is  a  bracket  for  a  6-hp.  motor.  The  photo- 

graph was  sent  by  Arthur  Jackson,  representative  of  the 
Potter  &  Johnston  Co.  in  Japan.  He  advises  that  the 
machine  was  shipped  nearly  a  thousand  miles  for  the 
demonstration  in  accordance  with  the  belief  of  the 

Japanese  in  their  saying  "Hundred  times  hearing  is 
inferior  than  one  seeing."  The  shipment  was  made  by 
the  Yamatake  Co.,  agents  for  Potter  &  Johnston, 
National  Acme  and  Gridley  automatic  machines. 

Our  correspondent  further  advises  that  the  demonstra- 
tion caused  great  interest  and  was  the  means  of  secur- 
ing good  orders;  that  the  leading  manufacturers  in 

Japan  are  now  well  aware  of  the  advantages  of  using 
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automatic  machines,  and  that  when  the  present  depres- 
sion is  over  there  will  be  fairly  large  orders  given  out 

for  both  chuck  and  bar  working  machines. 

Planing  Flat  Gibs — Discussion 
By  Francis  Paquin 

In  the  article  "Planing  Flat  Gibs,"  page  219  of 
American  Machinist,  Tell  Bema  advises  that  the  gib 
should  be  tapped  lightly  on  a  block  of  babbitt,  to  cause 
a  slight  curvature.  When  the  gib  is  laid  on  the  table 
the  middle  is  in  contact  and  the  ends  slightly  raised. 
The  ends  are  then  pulled  down  by  clamping.  This  pro- 

cedure may  be  correct,  but  on  releasing  the  ends  may 
return  to  their  former  position.  In  that  case  the  gib 
would  be  parallel  but  not  straight.  On  finishing  the  gibs 
where  the  full  contact  of  the  table  and  gib  is  necessary, 

Mr.  Berna  does  not  give  any  method  to  obtain  this  con- 
tact. The  gib  is  probably  not  straight  and  the  chances 

of  the  middle  not  touching  the  table  are  increased. 
I  think  that  the  bending  would  be  made  unnecessary 

by  placing  tissue  paper  at  the  ends  and  middle.  After 
clamping,  the  papers  are  given  an  easy  pull  and  if  they 
hold,  contact  is  assured. 

I 
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I Rolling  the  Teeth  in  Hot  Gear  Blanks 
Process  Eliminates  Cutting  Gear  Teeth — Rolling  Bevel  Gears  in  Fifteen 

Seconds— Saving  20  to  40  Per  Cent  of  Metal 
By  FREDERICK  E.  WALKER,  Je. 

AS  EARLY  as  1872  John  Comley  attempted  to  mold 
l\  gear  teeth  on  a  blank  heated  to  forging  temper- 

jL  ̂   ature  by  a  knurling  process.  His  efforts  were 
unsuccessful  because  of  the  neglect  to  take  into  con- 

sideration the  inevitable  slippage  between  the  die  roll 
and  the  heated  blank,  if  the  rotational  motion  of  either 
was  dependent  on  that  of  the  other. 

The  one  factor  vitally  necessary  to  the  successful 

would  permit  of  the  use  of  accurately  formed  die  rolls 
which  could  be  produced  at  comparatively  low  cost 
and  could  be  redressed  when  necessary  without 

destroying  the  precision  of  the  molded  tooth  profile  dur- 
ing the  life  of  the  dies.  The  accomplishment  of  this  and 

of  the  next  step — adaptation  of  this  system  of  dies  for 
use  in  a  machine  operating  on  the  principle  evolved — 
has  completed  the  dream  of  the  theorists  as  to  the  prac- 
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FIG.    1.      ANDERSON   GEAR    TOOTH    ROLLING   MACHINE 

perfection  of  gear  rolling  was  overlooked  until  H.  N. 
Anderson,  of  the  Anderson  Rolled  Gear  Co.  Cleveland, 
Ohio,  some  ten  years  ago  conceived  and  develoi)ed  the 
idea  of  positively  actuating  both  of  the  functioning 
shafts  and  accurately  synchronizing  their  rotation  by 
driving  them  through  independent  timing  gears.  This 
improvement  entirely  eliminated  slippage  between  the 
die  roll  and  gear  blank  and  the  resulting  tooth  distortion 
and  inaccurate  spacing  which  had  caused  the  failure 
of  previous  attempts  to  roll  gears  from  a  heated  blank. 

Mr.  Anderson's  original  idea  in  developing  this  method 
and  constructing  his  first  machine  was  to  replace  the 
gashing  operation  (used  as  a  preliminary  step  in  the 
prevalent  method  of  gear  production)  with  the  rolling 
process  and  then  to  finish  the  gears  in  the  usual  manner. 

The  first  machine,  completed  in  1911,  not  only  estab- 
lished the  soundness  of  his  idea,  but  also  produced 

gears  with  teeth  so  perfectly  and  precisely  formed  that 
any  further  finishing  operations  on  the  teeth  were  un- 

necessary. This  achievement  won  for  Mr.  Anderson 
the  award  of  the  John  Scott  Legacy  Medal  by  the 
Frankhn  Institute,  in  1915. 

The  perfection  of  the  process  then  resolved  itself 
into  a  question  of  developing  a  system  of  gearing  that 

tlcal  production  of  gears  by  a  process  of  true  molding. 
The  high  cost  of  producing  die  rolls  with  a  maximum 

degree  of  precision  made  it  a  primary  necessity  to 
devise  a  form  or  shape  of  tooth  for  the  die  rolls  which 
would  minimize  this  first  cost  and  also  make  possible 
economical  and  accurate  redressing.  This  proved  to 
be  no  very  difficult  problem  as  the  plane  sided  tooth 
of  the  standard  involute  rack  and  the  characteristic 
tooth  of  the  standard  crown  gear,  provide  in  each  case 
forms  which  can  be  easily  and  cheaply  produced  with 
a  very  high  degree  of  precision  and  which  can  be 
reproduced  or  redressed  with  equal  ease  and  accuracy. 

For  the  production  of  standard,  helical  and  herring- 
bone gears  of  the  spur  type,  a  die  of  the  involute  form 

could  not  be  used;  first,  because  of  the  practical  im- 
possibility of  cutting  a  die  of  this  form  with  absolute 

precision  at  a  reasonable  cost,  and  second,  because  the 
curve  profile  of  the  standard  spur  tooth  could  not  be 
accurately  redressed  when  worn.  The  rack  form  of 
tooth  in  the  involute  system  of  gearing,  however, 

avoided  these  drawbacks  and  was  adopted  as  the  stand- 
ard for  die  rolls  for  the  production  of  all  spur  type 

gears. The  master  form  of  die  tooth  is  applicable  to  the 
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foraution  of  bdical  or  apiral  spur  gowra  by  nukinff  the 
tooth  spocoB  of  the  die  in  the  form  of  oblique  straiKht 
cuts  acrtMs  its  face,  although  the  resulting  tooth  spaces 
•I*  somnrhat  deeper  at  the  center  than  at  the  ends. 
On  the  fears  molded  from  die  roll*  of  this  form  the 
teeth  are.  of  course,  somewhat  shorter  and  heavier  at 
the  ends  than  in  the  center.  The  gearinc  so  formed 
is  actually  stronger  than  gwurs  of  the  ssme  pitch  with 
taeth  of  uniform  dimenakma,  as  the  greater  central 
tooth  depth  tends  to  increase  the  arc  of  contact  at  the 
center  of  the  face. 

Herringbone  gears  maj'  be  as  accurately  and  cheaply 
produced  as  the  other  types  by  the  simple  expedient 
of  a  compound  die  roll,  made  up,  to  enable  easy  re- 
drMSing.  of  two  helical  die  rolls  of  opposite  spiral  angle, 
IhotmI  and  securely  bound  together  when  functioning, 
and  readily  taken  apart  for  separate  dressing  of  the 
two  halves. 

Not  only  can  perfect  herringbone  spur  gears  be 
formed  by  this  ntethod,  but  application  of  the  same 
principle  to  bevel  gears  by  forming  compound  dies  of 
two  helical  bevel  gear  dies,  will  produce,  as  rapidly  and 
M  cheaply,  a  perfect  herringbone  bevd  gear  a.<«  in  Fig.  6. 
This  form  of  gear  has  never  before  been  possible  of 
practical  production. 

In  the  actual  proeass  of  rolling  the  gears,  the  blanks 
baatad  to  a  temperature  of  between  2,000  and  2.100 
day.  F..  are  mounted  on  the  work  arbor  of  the  machine 
shown  in  Fig.  1  and  securely  clamped  in  place  by  means 
of  a  powerful  automatic  chuck,  mechanical,  pneumatic 
or  hydraulic  as  at  ̂ 4.  The  set-up  is  shown  in  Fig.  2, 
where  A  and  B  are  the  driving  gears.  C  is  the  die  and  I) 
tba  gear  being  rolled.  The  arbor  carrying  the  blank 

and  that  caro'ing  the  die  roll,  having  been  adjusted 
to  the  proper  angle  in  respect  to  each  other  as  required 
b^  the  type  and  dimensions  of  the  gears  to  be  rolled, 
the  blank  and  die  are  then  rolled  in  precisely  synchro- 

nized contact  under  a  rolling  pressure  of  from  10  to 
20  tons. 

The  die  roll  is  automatically  advanced  to  positive 
contact  with  the  blank  as  the  rolling  commences.  As 
the  rolling  continues  at  high  speed  the  die  roll  is  ad- 

vanced until  the  teeth  of  the  die  have  penetrated  to 
nearly  full  depth  in  the  plastic  blank.  The  advance  is 
then  slowed  somewhat  until  the  formation  of  the  gear 
la  completed  and  die  and  gear  are  in  full  engagement. 
This  movement  of  the  die  roll  is  automatically  produced 
by  means  of  a  smooth  positive  cam  mechanism  which 
•eeomplishes  a  regular  and  constant  progression  in  the 
first  stage  and  a  gradual  retardation  as  the  die  ap- 

proaches full  depth.  This  cam  mechanism  is  also 
designed  to  assure  full  penetration  of  the  die  teeth 
before  the  heated  blank  has  cooled  below  its  critical 
temperature  and  then  continue  the  rolling  with  no  die 
advancement  until  the  blank  has  cooled  somewhat  below 
this  point 

As  the  rolling  is  done  as  a  rule  at  speeds  varying 
from  400  to  700  r.p.m.,  depending  on  the  size  of  ma- 

chine and  the  size  of  the  gear  rolled,  it  is  apparent 
that  advance  of  the  die  per  revolution  is  very  slight. 
This  assures  a  very  thorough  kneading  and  working 
down  of  the  metal  of  the  blank  and  permits  the  metal 
to  flow  evenly  and  freely.  The  fact  that  both  die  and 
Uank  are  positively  driven  snd  sccuratejy  synchronized 
aantraa  the  die  teeth  penetrating  the  blank  radially  in 
exactly  the  same  position  on  each  revolution,  and  entirely 
eliminates  any  slippage  or  tooth  distortion  in  the  An- 
ished  product. 

During  operation  the  die  is  cooled  by  a  stream  of 
water  directed  against  its  face  at  a  point  farthest 
from  contact  with  the  hot  blank.  Through  the  ontire 
process,  consuming  only  a  few  seconds,  the  temperature 
does  not  rise  above  a  heat  easily  bearable  to  the  hand. 
The  chilling  effect  of  the  comparatively  cold  wet  die 
on  the  heated  blank  causes  a  sudden  contraction  and 
consequent  loosening  of  the  scale  formed,  which  is  then 
thrown  off  by  the  centrifugal  force  resulting  from  the 
high  speed  of  operation.  Since  the  rolling  is  continued 
until  the  blank  has  cooled  below  the  critical  temper- 

ature, or  in  other  words  until  after  the  formation  of 
forging  scale  has  ceased,  the  finished  product  of  the 
process  is  entirely  free  from  scale  and  the  formed  teeth 
are  not  only  perfectly  shaped  but  are  also  higly  polished 
on  all  contact  surfaces.  This  fact,  of  course,  eliminates 
any  necessity  for  further  finishing  operations,  except 
on  the  bore  and  faces  of  the  hub  and  on  the  ends  of  the 
teeth.  For  these  operations,  which  may  be  easily  and 
semi-automatically  performed,  the  gears  are  chucked  on 

KIO.    i.     THB   TIMI.NO   GEARS,   THIS   DIB  AND  THB   WORK 

the  accurately  rolled  teeth,  thus  assuring  perfectly 
accurate  centering. 

In  order  to  assure  the  highest  possible  degree  of 
precision  of  tooth  form,  machines  designed  for  the 
production  of  extremely  accurate  and  perfect  gear.s  are 
equipped  with  additional  mechanism  for  frequently  .uid 
automatically  reversing  the  shafts  carrying  the  die 

and  blank.  This  frequent  automatic  reversing  or  o.Hcil- 
lation,  at  somewhat  reduced  speed,  (varying  from  about 
80  to  about  200  r.p.m.)  during  the  forming  of  the  teeth 
and  nearly  to  the  point  of  full  engagement,  assures 
displacement  and  building  up  of  the  metal  to  an  eqaal 
degree  on  both  sides  of  the  teeth,  producing  an  abio- 
lutely  symmetrical  tooth.  The  full  cycle  of  operations 
of  the  osciiluling  type  machine,  automatically  controlled, 
is  as  follows: 

lllch-ii|>r<-d  direct  rollinc,  the  die  roll  advanolns  to  poiiltlvi' ronmrt  with  the  nar  blank. 

Owllhitlnc  rotllnf  at  reduced  (peed  unlll  the  t**th  of  the  di' roll  rearh  within  about  0.010  In.  of  full  depth. 
nanlahlnc  by  hlKh-niMw^d  dirwt  rolllnR  until  the  dlo-rolt  l">-tli 

rncase  thi'  K<-itT  to  full  depth. 
Hlch-irpr<-<l   withdrawal  of  th«  dl«  roll. 

The  die  rolls  are  somewhat  narrower  than  the  gear 
blanks  and  the  effect  of  this  is  the  production  of  (rears 
which  are  partially  or  fully  shrouded.  Blanks  are  shown 

9 



March  16,  1922 Eliminate  Waste — With  Modern  Equipment 
411 

FIG.   3.     GEAR  AND  PINION   BLANKS.      FIG.    4.      AS   THEY    COME   FROM   THE   MACHINE 

in  Fig.  3  and  the  rolled  gears  in  Fig.  4.  Consequently 
if  it  is  desired  to  strengthen  the  weaker  member  of  a 
pair  of  gears,  the  shroud  may  be  left  on,  either  entirely 
or  partially,  or  the  shrouds  on  the  two  gears  may  be  so 
proportioned  as  to  equalize  the  strength  of  the  two  and 
greatly  increase  that  of  the  combination.  The  degree 
of  this  increase  in  strength  cannot  well  be  accurately 
determined,  but  considering  the  greater  inherent 
strength  of  rolled  teeth,  it  would  probably  be  a  con- 

servative estimate  to  assume  that  rolled  shrouded  gears 
have  at  least  double  the  strength  of  ordinary  cut  gears 
of  the  same  pitch,  permitting  the  use  of  rolled  gears 
of  half  the  pitch  for  the  same  purpose. 

As  the  actual  operation  of  molding  the  plastic  gear 
blank  ceases  when  the  heated  blank  has  cooled  below 

its  critical  temperature,  and  before  there  is  any  appre- 
ciable increase  in  the  temperature  of  the  die  roll,  it 

is  of  course  necessary  to  design  and  proportion  the 
die  rolls  for  molding  gears  at  that  temperature.  Con- 

sequently the  dies  must  all  be  somewhat  oversize  as 
compared  with  the  finished  gears  at  normal  temper- 

atures. Die  rolls  properly  made  and  proportioned  should 
as  a  rule  permit  of  the  production  of  at  least  500 
accurately  formed  gears  before  any  redressing  becomes 
necessary,  and  should  also  permit  of  a  considerable 
number  of  redressings  during  their  lives. 

All  types  and  sizes  of  die  rolls  having  the  master- 
form  gear  teeth  can  be  very  easily  redressed  whenever 
wear  or  dulling  makes  it  necesary.  It  might  at  first 
appear  that  this  refinishing,  especially  in  the  case  of 

FIG.    5.      AFTER    BEING    TURNED,    FACED    AND    BORED.    FIG.    6.      HERRINGBONE    BEVEI,   GEAR    AND    PINION 
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gmn  of  Um  spur  tj-pe.  would  imin«di»tely  introducfl 
■mrtfiiMa  inaccuracies  in  th«  product  due  to  the  inev- 

itable tiight  reduction  in  the  diameter  of  the  die  roll, 
which  must  result  from  each  reftnishing.  It  must  be 
remembered.  howe\-er.  that  both  the  gear  blank  and  the 
die  roll  art  mounted  on  shafts  which  are  positively  and 
iadapcndantly  driven  and  whose  rotations  are  exactly 
umefaronlaed  by  aeparate  timing  gears.  Thus  the 
•agular  distance  between  the  teeth  molded  on  the  blank 
is  controlled  and  maintained  constant,  regardless  of 
any  slight  reduction  in  the  diameter  of  the  die,  or  the 
ail*  of  the  die  teeth.  The  only  effect  of  this  reduction 
in  diameter,  if  it  is  appreciable  at  all.  would  be  a  very 
slight  creep  between  the  die  and  blank  when  in  motion. 
This  creep  would  be  held  uniform  and  constant  by  the 
timing  gears  and,  as  the  thickness  of  the  molded  teeth 
is  dependent  on.  and  controlled  by  the  width  of  the  tooth 
•IMeea  of  the  die,  even  a  considerable  amount  of  creep 
may  be  readily  counteracted  by  simply  reducing  the 
thickness  of  the  die  roll  teeth  that  slight  degree  neces- 
sarr  to  maintain  constant  the  width  of  the  die  roll  tooth 

s.  This  modification  of  die  roll  proportions,  how- 
r,  is  entirely  unnecessary  in  the  case  of  the  crown 

or  flat  bevel  type  of  dies  used  in  the  molding  of  any 
tjrpe  of  bevel  gears.  With  these  forms  the  grinding  of 
the  teeth  does  not  affect  the  diameter  of  the  die  rolls. 

The  greater  inherent  strength  of  rolled  gears  is  due 
to  the  effect  on  the  structure  of  the  metal  by  rolling 

high  pressure.  This  pressure  and  the  thorough 
ling  action  of  the  die  teeth  on  the  metal  while  in 

the  plastic  state,  in  addition  to  building  up  and  com- 
pressing the  metal  into  the  formed  teeth,  gradually 

breaks  up  the  coarser  cr>'stalline  structure  and  produces 
•  danae.  thoroughly  worked  and  more  fibrous  structure. 
The  minute  crystals  are  rearranged  in  a  trussed  forma- 

tion, thus  tying  the  teeth  to  the  body  and  equalizing 
structural  strains.  The  elimination  of  internal  struc- 

tural strains  is  so  marked  that  no  distortion  whatever 

occurs  in  subsequent  heat-treatment,  and  it  has  even 
been  found  entirely  unnecessary  to  use  any  clamps  to 
hold  the  gear  true  in  quenching.  Exacting  laboratory 
tests  amply  confirmed  by  service  tests  under  the  most 
severe  operating  conditions,  have  shown  a  superiority 
for  rolled  geara  over  the  best  of  cut  gears,  averaging 
25  per  cent  in  strength  and  20  per  cent  in  hardness,  as 

Bho«-n  in  the  accompanying  table. 
CHARACTBRI8TIC8    OF    MACHINE-CUT   AND    HOT- 

ROL.L.BD  OEAR8 

IUeiiliM.Cut  Hot-Rolled 
0««ra  0«ara 

Kormal  coodttloa: 
TMI4   point          MTSIIt.  T.tlRlb. 
tnHnau  SlrtacUi       It.USIb.  ll.Mt  lb. 
Hsfto—            It  t« 

Gift*  Ilar44B4d  * TloM  polM     U.Sttlb.  14,7S0lb. 
Vmmmtm  mrmtgth       IT.tIo  lb.  K.ltOlb. 
RAf^ftA^                                                                    IT  flS 

FtMrnUaa  'it  cui»' '. '.                       '.     O.OtT  In.  O.Ott  In. 

The  hot-rolling  process  makes  possible  quantity 
production  of  gears  at  a  far  lower  unit  cost  than  by 
the  cutting  method  and  the  inherent  characteristics  of 
the  process  permit  of  considerable  savings  in  material 
and  labor  costs,  and  in  overhead  and  equipment  invest- 

ment as  well. 
As  the  teeth  are  formed  on  the  finished  gears  by 

dispbcement  and  building  up  the  metal,  rather  than 
by  cutting  it  away,  the  gear  blanks  are  so  proportioned 
as  to  require  cutting  away  of  waste  metal  only  in 
finishing  the  hu^M  and  removing  the  shrouds.  It  is 
thus  pTMisible  to  make  a  saving  in  the  actual  weight  of 
metal  required  in  a  gear  blank  by  an  amount  ranging 

from  20  to  40  per  cent  of  that  required  in  the  blank  for 
the  same  sise  of  cut  gear. 

The  largest  sise  machine  so  far  developed  can  easily 
be  handled  at  a  high  production  speed  by  two  men,  an 
operator  and  a  helper.  The  operator  can  easily  tend 
the  running  of  the  machine,  leaving  the  helper  to  tend 
the  furnace,  heat  the  gear  blanks,  and  feed  them  to 
the  machine.  Either  job  can  be  efficiently  haiidleil  by 
intelligent  laborers  under  the  direction  of  a  capable 
foreman.  The  actual  time  of  rolling  the  largest  gears 
so  far  produced  is  under  15  seconds,  so  that  it  is  a|>- 
parent  that  the  saving  of  labor  time-costs  is  very  large, 
and  is  only  limited  by  the  degree  of  dexterity  and  .speed 
attained  by  the  crew.  A  production  rate  of  eighty  or 
ninety  finished  gears  per  hour  can  be  readily  attained 
and  maintained.  The  time  saving  in  actual  tooth  form- 

ing over  the  fastest  method  of  accurate  gear  cutting 
is  from  90  to  96  per  cent  or  even  higher,  the  time  saving 
in  the  production  of  completed  gears  ranging  from  25 
per  cent  to  as  high  as  80  per  cent  under  varying  con- 

ditions. There  is  also  a  saving  in  equipment  estimated 

at  50  per^cent  or  more  of  the  total.  For  the  tooth  form- 
ing alone*  the  saving  is  estimated  at  70  per  cent. 

Big:  Shops  Versus  Little  Shops 
By  Harby  Senior 

An  article  on  page  99  of  American  Machinist,  en- 
titled  "Big  Shops  versus  Little  Shops"  and  written  by 
the  late  W.  D.  Forbes,  attracted  my  attention  for  several reasons. 

The  first  reason  is  this:  Either  your  type  hnx.  be- 
trayed you  or  else  Mr.  Forbes  was  a  joker  and  wa.s  try- 

ing to  catch  somebody  napping.  If  holes  of  any  size  are 
to  be  drilled  in  a  circle  of  li-in.  pitch  diameter  through 
a  disk  of  metal  the  outside  diameter  of  which  is  also 
U  in.  (these  dimensions  are  from  the  printed  spi'cifi- 
cations)  then  one-half  the  diameter  of  each  hole  will  1)6 
"in  air"  and  the  job  not  so  simple  as  it  at  first  seems. 

Dismissing  this  as  a  typographical  error,  the  que.stion 
immediately  arises  as  to  the  limit  of  accuracy  desired. 
The  specifications  promptly  suggest  to  the  mechanical 
mind  an  index  plate.  The  extremely  liberal  tolerances 
specified  on  outside  diameter  and  thickness  do  not  in 
any  way  controvert  this  conception,  as  these  dimensions 
have  nothing  whatever  to  do  with  the  functioning  of 
such  a  plate;  but  the  matter  of  concentricity  and  ac- 

curacy of  spacing,  which  Mr.  Forbes  dismisses  with  • 

casual  "evenly  spaced,"  are  of  vital  importance,  as  it  is 
easily  to  be  conceived  that  the  slightest  error  in  this 
respect  might  make  the  difference  between  a  valuable 
tool  and  a  piece  of  junk. 

It  is  not  my  intention  to  discuss  methods  of  making. 
It  is  not  a  question  of  big  or  little  shops  but  of  looseness 
of  specifications.  If  the  job  turned  out  by  the  little  shop 
for  $6  was  good  enough,  then  it  was  well  paid;  my 
apprentice  boy  could  have  completed  it  in  an  hour.  If, 
on  the  other  hand,  the  allowable  limit  approached  0.0001 
in.,  the  work  would  have  to  be  buttoned,  bored  and 
reamed,  calling  for  accurate  and  expensive  equipment 
and  the  highest  degree  of  toolmaking  skill;  and  th* 

shop  that  could  get  away  with  it  for  $40  is  exceptional- 
overhead  or  no  overhead. 

The  firm  that  made  the  $40  quotation  played  safe  and 
was  probably  prepared  to  furnish  a  job  that  would 
qualify  under  the  most  rigid  inspection;  the  $6  shop 

"took  a  chance."  If  Mr.  Forbes  wanted  a  $6  job  he 
should  have  said  so. 
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Tapered  Reamers  for  Roughing  and  Finishing — Principles  of.  Floating  Reamer  Holders  for 

Turret  Lathes — Pin-Type  and  Full-Floating  Holders 

BEFORE  reaming  a  tapered  hale,  it  is  necessary  to 

provide  a  true-running  hole.  To  accomplish  the 
latter,  it  is  advisable  first  to  bore  straight  several 

steps  of  the  taper.  On  very  shallow  tapers  it  is  obvious 
that  the  hole  should  be  bored  straight,  entirely  through 
the  work;  but  on  tapers  having  considerable  angle  and 
on  large  sizes,  the  method  first  suggested  will  be  found 
of  advantage.  There  is  considerable  trouble  caused  by 

"chatter"  when  using  taper  reamers,  and  it  is  advisable 
to  look  into  the  reason  for  this  so  as  to  counteract  it 
in  the  design. 

A  Common  Form  of  Chatter 

The  most  common  form  of  chatter  when  reaming  a 
tapered  hole  is  that  caused  by  the  reamer  tending  to  pull 
into  the  hole.  If  the  tool  works  to  one  side,  it  has 
different  amounts  of  material  to  remove  on  opposite 
sides,  so  that  it  cuts  unequally.  The  consequence  is 
that  it  either  breaks  or  starts  to  chatter.  If  it  is  pos- 

sible to  pilot  a  tapered  reamer,  this  is  a  great  advantage ; 
but  it  cannot  always  be  done.  If  considerable  stock  is 
to  be  removed  from  the  hole,  as  in  the  case  of  a  rather 
abrupt  taper,  it  is  well  to  use  several  tools  in  the  hole. 
The  first  tool  should  be  a  boring  tool  having  several 
cutters,  which  will  generate  two  or  three  steps  of  the 
taper.  The  second  tool  can  be  a  taper  roughing  reamer 
of  the  form  shown  at  A  in  Fig.  334. 

The  design  of  tools  for  roughing  out  taper  holes  is 
controlled  to  a  great  extent  by  the  angularity  of  the 
taper,  and  the  condition  of  the  hole  before  it  is  reamed. 
Assuming  that  a  given  piece  of  work  has  been  pre- 

viously bored,  as  mentioned,  and  that  all  scale  has  been 
removed  from  the  inside,  the  tool  A  can  be  made  up 
with  three  or  more  lips,  the  number  depending  upon 
the  size  of  the  hole. 

For  comparatively  small  sizes  three  lips  are  sufficient, 
and  there  is  a  distinct  gain  in  the  cutting  action,  be- 

cause the  stock  is  removed  much  more  easily  and  with 
less  pressure.  For  large  diameters  more  lips  can  be 
used,  but  a  general  principle  is  to  use  as  few  flutes  in  a 

roughing  tapered  reamer  as  possible.  Many  times  lubri- 
cant is  necessary,  and  deep  wide  flutes  allow  it  to  enter 

readily  and  permit  the  chips  to  be  washed  out  freely. 
For  abrupt  tapers  the  roughing  reamer  can  be  made 

For  the  authors'  forthcoming  book.    All  rights  reserved. 

with  a  right-hand  helix,  but  for  shallow  tapers  it  should 
be  straight  or  with  a  slight  left-hand  helix,  in  order  to 
prevent  "drawing  in."  For  roughing  out  the  hole  the 
taper  reamer  should  first  be  formed,  and  after  this  it 
should  be  broken  up  into  a  series  of  steps  B.  A  groove 
having  a  lead  of  from  i  to  4  in.  should  be  cut  at  the  end 
of  each  step,  as  shown  at  C.  The  steps  and  groove  can 
be  considered  helical  in  form  if  the  taper  be  disregarded, 
although  they  resemble  a  spiral  when  the  taper  is  viewed 
from  the  small  end.  This  groove  allows  cutting  teeth  to 
be  formed,  as  indicated  at  D.  Each  of  the  steps  should 
be  back  tapered  slightly  in  order  to  permit  free  cutting. 
This  is  illustrated  clearly  in  the  enlarged  detail  at  E. 

If  the  groove  D  is  cut  on  a  right-hand  helix,  it  will 
automatically  relieve  the  ends  of  the  teeth,  so  that  they 
will  cut  freely.  The  teeth  should  be  relieved  eccentri- 

cally on  a  relieving  attachment  and  then  hardened,  after 
which  the  flutes  may  be  ground  to  give  a  cutting  edge. 

The  finishing  taper  reamer  shown  at  G  usually  has 
more  flutes  than  the  roughing  reamer.  The  flutes  may 
be  straight  or  with  a  left-hand  helix  angle,  but  never 
with  a  right-hand  angle,  as  this  would  cause  the  reamer 
to  draw  in  and  chatter.  In  reaming  steel,  a  narrow 
helical  groove  can  be  cut  with  a  lead  of  i  in.  or  so,  the 
entire  length  of  the  reamer.  When  this  is  done,  one 
tooth  overlaps  the  other  and  no  grooves  are  apparent 
in  the  finished  work.  At  the  same  time,  the  chips  are 
removed  much  more  easily,  because  the  cutting  action 
is  considerably  relieved.  On  very  long  surfaces,  this 
groove  will  be  found  to  assist  materially  in  making  the 
cutting  action  easier. 

Floating  Reamer  Holders 

When  holes  are  reamed  by  hand,  the  reamer  natu- 
rally follows  the  generated  hole;  but  when  held  rigidly 

in  a  machine,  improper  alignment  may  cause  the  reamer 
to  cut  oversize  or  otherwise  incorrect  holes.  Some  of 
the  causes  of  failure  of  reamers  to  cut  true  to  size  can 
be  attributed  to  the  method  of  holding  the  reamers, 
while  others  may  be  due  to  an  incorrectly  generated 
hole  or  one  which  does  not  allow  sufficient  stock  for  the 
reamer  to  remove.  A  great  deal  depends  upon  the  way 
in  which  the  work  is  held,  and  the  preliminary  work 
which  has  been  done  in  the  hole  before  reaming. 

We  shall  consider  the  application  of  floating  holders 
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to  tttrret-Uthe  work,  and  th«  rMMont  which  make  it 
MMssary  to  um  holders  of  the  floating  variety.  Fig. 
SS5  shows  a  piece  of  WT>rk  A  which  is  to  be  sixed  by 

Um  rauner  B.  The  latter  i»  held  rigidl)-  in  a  holder  C 
ftMtanad  to  the  fare  of  the  turret.  We  shall  assume 

thai  the  bole  in  the  work  A  has  been  generated,  si^  that 

!3Lxv.-^— ̂ rr^m  ■   »i 

no.  U«.     ROl'QHI.N'U  AND  FI.NISUINQ  TArER  REAMERS 

it  is  true  with  the  center  of  rotation  at  the  work.  If 

then,  eveo'  part  of  the  machine  is  in  perfect  alignment. 
and  if  the  reamer  is  located  directly  on  the  center  line 
of  rotation,  the  hole  should  be  of  correct  size  after 
reaming. 

In  actual  practice  it  seldom  happens  that  all  parts  of 
a  machine  are  in  perfect  alignment,  and  therefore  the 
reamer  would  be  more  apt  to  cut  unequally  if  held  rigidly 
in  the  holder  as  shown.  If  the  turret  has  been  used  con- 

siderably the  center  line  of  the  holder  is  likely  to  be 
several  thousandths  of  an  inch  betow  tKe  center  of  the 

work,  which  would  naturally  cause  the  reamer  to  take 
a  poaitioo,  as  shown,  considerably  below  the  center  line. 
The  rcflult  would  be  an  over-size  hole  if  the  reamer 
were  to  be  held  rigidly.  This  condition  is  frequently 
foand  in  turret  lathe  work. 

LaM  common  is  the  condition  shown  at  D,  in  which 
th*  center  line  of  the  holder  and  work  do  not  corre- 

spond, due  to  an  inaccurate  setting  of  the  holder  E  on 
the  face  of  the  turret,  so  that  the  reamer  F  is  off  center 
on  ooe  side  an  amount  indicated  between  the  arrows  at 
G.  The  bole  would  also  be  over-size  if  reamed  in  a  rigid 
holder  under  these  conditions.  The  example  at  H  shows 
a  turret  which  does  not  index  correctly  on  account  of 
considerable  abuse  or  overhauling  by  unskilled  labor. 
In  this  case,  the  reamer  would  take  the  position  shown 
at  K,  and  the  result  here  would  also  be  an  oversized  hole. 
The  angularity  between  the  center  line  of  the  work  and 
the  center  of  the  reamer  is  shown  at  L. 

Of  the  three  conditions,  the  most  common  is  that 
shown  at  A,  in  which  the  turret  slide  has  been  worn  by 
ose  so  that  the  center  line  of  the  turret  is  slightly  lower 
than  the  center  at  the  work.  In  order  to  counteract  all 
the  conditions  just  mentioned,  it  is  necessary  to  hold  a 

rauaer  in  some  type  of  "floating  holder,"  so  that  it  can 
•atomatically  align  itself  with  the  center  line  of  rota- 

tion aad  follow  the  generated  hole  correctly.  In  theory. 
•  holder  must  be  devised  for  this  purpose  which  will 
permit  the  reamer  to  float  in  all  directions. 

An  asample  of  a  holder  intended  to  provide  this  float- 

ing is  shown  at  Af.  The  reamer  N  is  mounted  mi  a 
shank  O  which  is  enlarged  at  P  and  slutted  on  tho  end. 
as  shown  in  the  detail  at  Q.  The  member  R  has  tonKrues 
on  both  sides  at  right-angles  to  each  other,  so  that  it 
freely  fits  the  slot  Q  and  another  slot  in  the  member  S. 
The  latter  member  is  pivoted  at  T  so  that  it  will  swinK 
freely.  The  shank  V  is  held  in  a  holder  at  V,  which  is 
fastened  to  the  turret.  Excess  movement  of  the  reamer 

is  prevented  by  a  small  amount  of  clearance  in  the  re- 
straining collar  W,  which  is  pinned  to  the  member  S. 

The  reamer  is  prevented  from  pulling  out  by  an  adjust- 
able threaded  sleeve  X.  A  holder  based  on  this  principle 

will  allow  the  reamer  to  float  in  any  direction  and  align 
itself  with  the  center  of  rotation  of  the  work.  This 
particular  example  is  not  intended  to  show  anything 
more  than  the  principles  which  are  involved  in  the  con- 

FIO.  ISS.     PRINCIPLES  OF  FLOATING  REAMER  HOLDERS 

struction  of  a  true  floating  reamer  holder.  It  can  b« 
modified  and  developed  to  suit  a  particular  case  if 
desired. 

Pin-Type  Holders 

Many  writers  have  discussed  methods  of  obtaining 
a  true  floating  reamer  holder.  While  we  do  not  wish  to 
difl^er  from  many  of  the  statements  made  on  the  subject, 
we  shall  simply  state  that  there  are  many  cases  when 
a  very  simple  type  of  holder  which  is  theoretically  in- 

correct, will  produce  a  commercially  true  hole  of  a 
diameter  determined  by  the  size  of  the  reamer.  This  Is 

largely  due  to  the  fact  that  the  error  in  alignment  be* 
tween  the  turret  and  the  work  is  usually  in  an  up  and 
down  direction,  so  that  a  float  in  this  direction  will  take 
care  of  the  majority  of  cases.  Fig.  336  shows  in  simpla 
form  several  types  of  floating  reamer  holders.  Many 

of  them  are  more  or  less  objectionable  from  tho  stand- 
point of  theory,  but  at  the  same  time  they  are  often 

used  successfully. 

In  the  example  at  A,  the  shank  of  the  reamer  B  has  a 
pin  C  driven  through  it.  The  holder  D  is  located  in 
the  turret  by  some  convenient  method.  A  hole  E  in  th« 
holder  is  made  slightly  larger  than  the  pin,  and  the 
shank  E  is  somewhat  smaller  than  the  hole  F  in  the 
holder.  By  this  means  the  shank  is  permitted  to  float 
up  and  down  freely,  and  a  certain  amount  of  side  motion 



March  16,  1922 Eliminate  Waste — With  Modem  Equipment 
415 

is  also  permissible.  Furthermore,  the  shank  rocks  on 
the  pin  so  as  to  take  care  of  slight  angular  errors.  This 
holder  is  not  theoretically  correct,  as  will  be  shown  later, 
and  yet  it  is  a  type  very  commonly  used  in  many  shops 
and  producing  more  or  less  satisfactory  results. 

The  example  shown  at  G  consists  of  a  holder  H  of 
L   ,H 

FIG.    336. SIMPLE   TYPES   OF   FLOATING   REAMER 
HOLDERS 

suitable  size  to  fit  the  turret  of  the  machine.  The  shank 
of  the  reamer  shown  at  K  is  slightly  smaller  than  the 
hole  in  the  holder.  The  pin  L  is  a  driving  fit  in  the 
holder  itself.  A  hole  through  the  reamer  shank  is 
countersunk  on  both  sides  and  tapered,  as  shovra  at  M. 
The  center  of  the  hole  fits  the  pin  snugly.  The  theory 
of  this  type  of  holder  is  that  a  slight  spring  or  rocking 
action  will  take  place  when  the  reamer  enters  the  gen- 

erated hole  in  the  work.  The  reamer  may  move  up  and 
down  slightly  on  the  pin.  Although  not  strictly  correct 
in  theory,  this  holder  is  simple  and  very  fair  results 
can  be  obtained  by  its  use. 

Another  example  is  shown  at  N,  in  which  the  holder 
0  has  a  pin  P  driven  through  it.  The  reamer  shank  is 
drilled  slightly  larger  than  the  diameter  of  the  pin,  and 
the  thrust  on  the  reamer  is  taken  by  the  ball  Q  which 
rests  in  a  countersunk  hole  in  the  holder.  This  method 
of  holding  permits  the  reamer  to  float  up  and  down, 
while  a  certain  amount  of  angular  movement  is  also 
allowed.  In  the  example  R  a  center  S  is  used  in  the  end 
of  the  reamer  shank.  This  method  is  objectionable,  as 
it  centers  the  reamer  and  does  not  allow  it  to  parallel 
itself  to  the  generated  hole  in  the  work. 

A  very  old  type  of  floating  reamer  holder  is  shown 
at  T.  Many  factories  use  something  of  this  kind  as  a 
floating  reamer  holder,  but  it  is  open  to  numerous 
objections.  The  shank  of  the  reamer  is  turned  in  spheri- 

cal form  at  17  to  a  diameter  slightly  smaller  than  the 
inside  of  the  holder.  The  pin  V  is  used  as  a  driver,  and 
is  allowed  ro  float  in  the  oversize  hole  W.  If  sufficient 
clearance  is  provided  between  the  spherical  end  U  and 
the  inside  hole,  this  type  of  holder  can  be  made  to 
produce  very  good  results.  If  the  turret  is  considerably 
out  of  alignment,  however,  and  there  is  omly  a  small 
amount  of  clearance  in  the  hole,  the  reamed  hole  is  likely 
to  be  "bell-mouthed." 

The  diagram  shown  in  Fig.  337  illustrates  the  reasons 
why  a  reamer  using  a  pin  driver  does  not  always  work 
out  as  satisfactorily  as  it  should.  In  the  first  example 
a  sectional  view  of  the  holder  is  shown  at  B.  The 
reamer  shank  C  has  a  pin  driven  through  it  at  D,  and 

clearance  is  provided  for  this  pin  in  the  hole  E.  If  the 
center  of  the  reamer  holder  is  slightly  below  the  center 
of  the  work,  as  shown  at  F,  the  shank  of  the  reamer 
will  float  until  it  takes  a  position  like  that  shown  at  G, 
and  the  pin  will  drive  against  both  sides  of  the  hole. 
The  reamer,  however,  will  find  the  center  of  the  gener- 

ated hole  without  difficulty,  as  is  shown  by  the  fact 
that  the  center  line  of  the  pin  H  crosses  that  of  the 
holder. 

If  we  assume  another  condition  in  which  the  turret 
hole  is  off  center  an  amount  shown  at  K,  the  driving  pin 
L  must  take  a  position  like  that  shown  in  order  to  have 
the  reamer  parallel  itself  to  the  hole.  This  is  all  very 
nice  as  far  as  it  go«s,  but  the  moment  that  the  pressure 
of  the  cut  is  applied  under  a  condition  of  this  sort,  the 
pin  immediately  is  thrust  over  and  acts  as  a  driver 

FIG.  337.     ACTION  OF  PIN-TTPB  FLOATING  HOLDERS 

against  the  two  sides  of  the  hole,  as  shown  at  M.  This 
action  causes  the  shank  of  the  reamer  N  to  assume  a 
central  position  in  the  holder,  which  position  differs 
from  the  center  line  of  the  work  by  an  amount  indicated 
between  the  two  arrows  at  0.  From  these  examples, 
it  can  be  readily  understood  that  a  very  simple  type  of 
floating  holder  will  take  care  of  variations^  in  the  ver- 

tical position  of  the  holder  and  work,  but  will  not  give 
good  results  when  there  are  other  inaccuracies  in  align- 
ment. 

Full-Floating  Holders 

In  Fig.  338  is  shown  at  A  a  type  of  holder  designed 
to  overcome  the  ordinary  difficulties  found  in  floating 
reamer  holders.  The  body  B  contains  a  floating  member 
C,  which  is  tapered  to  receive  a  taper-shank  reamer. 
A  ball  thrust  bearing  is  provided  at  D,  and  all  the 
thrust  is  taken  at  this  point.  The  driving  action  is  by 
means  of  a  pin  E,  which  floats  freely  in  the  shank  as 
shown.  It  is  restrained  by  the  setscrew  F  so  that  it 
does  not  have  too  great  a  movement,  and  at  the  same  time 
it  is  perfectly  free  to  take  a  central  position  with  respect 
to  the  work.  In  action,  the  tendency  is  for  the  reamer 
to  parallel  itself  to  the  hole,  the  action  being  assisted 
by  the  wide  thrust  bearing  mentioned. 

Another  type  of  floating  reamer  holder  designed  to 
correct  misalignment  is  shown  at  G.     The  shank  H 
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U  h*ld  in  the  turret  and  the  reamer  shank  K  is  per- 
mittsd  to  float  in  several  directions.  The  shank  H  is 
thitxkul  to  receire  the  nut  L,  which  is  screwed  up 
acminat  the  ahoulder  as  shown.  On  the  outside  of  this 
nut  a  retainiiv  collar  M  is  screwed.  The  front  end 
of  this  collar  is  threaded  internally  to  receive  an  adjust- 

ing But  .V.  which  controls  the  amount  of  float  permis- 
aihle  in  the  reamer.  The  ahank  of  the  reamer  is  fitted 
with  a  nut  O  that  is  intended  to  prevent  the  reamer 
fnuB  pulling  out  of  the  holder.  Hardened  pins  are 
iBMitcd  at  P  and  Q.  and  against  these  pins  the  thrust 
of  the  reuner  is  taken  through  the  ball  R  which  is  inter- 

between  them.  The  driving  is  accomplished  by 
of  a  floating  member  S,  which  is  cut  out  as 

shown  in  the  end  sectional  view.  E^ch  of  the  collafs 
L  and  O  has  two  tugs  on  it,  as  shown  at  T  and  V. 
There  are  four  balls  V  interposed  between  the  driving 
members.  When  in  operation  the  reamer  enters  the 
bote  and  parallels  itself  to  it  by  means  of  the  floating 

action,  which  at  the  same  time  permits  a  driving  move- 
ment that  is  not  influenced  by  the  location  of  the  center 

Section  Through  Drive  Pin 

Section  A-»  L^^ 
FIG.  SSI.     TWO  TTntS  OF  FLOATINO  REAltER  HOLJ}BR8 

of  the  bolder.  A  floating  action  is  thus  obtained  which 
takes  care  of  errors  in  alignment,  both  vertical  and  hori- 
BoataL 

Applying  the  Broach  to  External  Surfaces 
Bt  Milton  Wright 

The  pert  shown  in  Fig.  1.  is  a  section  of  the  feed 
roll  of  a  spinning  frame  used  in  textile  mills.  The 
roils  are  not  more  than  1  \  in.  in  diameter  at  the  largest 
part,  which  is  the  notched  or  serrated  portion,  and  many 
be  anything  up  to  20  ft.  in  length  according  to  the 
width  of  the  machine  on  which  they  are  to  be  used. 

It  is  necessary  that  the  serrated  surfaces  be  hard  in 
order  to  resist  wear,  and  the  flnished  roll  must  run 
true.  As  it  would  be  practically  impossible  to  make 
and  harden  a  rod  of  this  length  and  section  to  meet 
the  rc<|airements.  it  is  standard  practice  to  make  them 
In  lengths  of  24  in.,  as  shown,  and  join  them  together 
after  finishing;  the  squared  end  to  the  right  entering 
a  correspondingly  shaped  socket  in  the  end  of  the  next 
rod  so  that  when  a  full  length  roll  is  joined  up  it  pre- 

sents the  appearance  of  a  single  rod. 
The  serrations  arc  much  like  pinion  teeth,  but  are 
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not  teeth  in  fact,  as  the  roll  runs  against  a  larger  roll, 
the  surface  of  which  is  covered  with  leather.  To  avoid 

wearing  corresponding  depressions  or  serrations  in  the 
leather,  the  teeth  are  irregularly  spaced  so  that  as  the 
larger  roll  revolves  against  them  the  teeth  do  not  come 
successively  in  contact  with  the  same  place  each  time 
and  the  leather  surface  consequently  remains  smooth. 

The  usual  method  of  notching  the  sections  is  by  plan- 
ing them,  and  in  any  shop  which  manufactures  textile 

machinery  may  be  seen  gangs  of  specially  designed  plan- 
ers handling  four,  six,  or  even  more  sections  at  a  time, 

indexing  the  pieces  around  one  notch  upon  an  index 
plate  at  each  stroke,  and  feeding  the  cutting  tool  down 
a  little  at  each  complete  revolution  of  the  work,  so 
that  the  depth  of  all  the  teeth  increases  practically  in 
unison  until  the  work  is  finished. 

A  method  has,  however,  recently  been  put  in  opera- 
tion by  which  these  sections  are  produced  complete  at 

one  pass,  so  far  as  the  serrations  are  concerned,  and 
at  a  speed  of  production  approximately  five  times  that 
of  the  planers.  The  tool  cost  of  the  new  method  is 

higher,  but  that  is  offset  by  reason  of  the  reduced  in- 
vestment, for  a  standard  broaching  machine  does  the 

work  of  five  special  planers  and  occupies  but  little  more 
floor  space  than  one. 

In  Fig.  2  may  be  seen  the  broaching  machine  with 
one  bar  in  place  ready  to  go  through  the  broaches,  and 
a  finished  bar  lying  on  the  shears.  The  work  is  sup- 

ported at  the  outer  end  by  the  crosshead,  and  is  both 
pushed  and  pulled  through  the  broaches.  Seven  broaches, 
shown  in  Fig.  3,  constitute  a  set,  and  are  held  to  the 
faceplate  of  the  broaching  machine  by  a  special  holder 
which  locates  them  by  the  notches  in  the  periphery. 
The  locating  notches  are  a  very   important  feature; 

ooooooo 
no.    S.  THE  BROACHES  THAT  DO  THE  WORK 

the  more  so  because  of  the  irregular  tooth   spacing 
which  allows  but  one  right  position  for  each  broach. 

The  face  of  each  broach  is  beveled  to  an  angle  of 
about  10  deg.  to  give  the  requisite  shear  to  the  cutting 
edges.  The  broach  holder  is  open  at  the  top  and  a  flood 
of  oil  is  delivered  upon  the  broaches  during  the  cutting 
stroke. 
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Ideas  From  Practical  Men 
Devoted  to  the  exchange  of  information  on  usefut  methods.  Its  scope  includes  cdl  divisions  of  the  machine  building  M- 
dustry,  from  drafting  room  to  shipping  platform.  The  articles  are  made  up  from  letters  submitted  from  ail  over  the  world. 
Descriptions  of  methods  or  devices  that  have  proved  their  value  tire  carefully  considered  and  those  published  are  paid  for. 

Rounded  Corners 
By  Alex  Dowel 

In  pattern  work,  especially  for  jigs  and  fixtures,  we 

frequently  hear  the  argument  advanced  that  "it  costs 
too   much   money   to   make   the   pattern   with   rounded 
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SHARP  AND  ROUNDED  CORNERS  ON  PATTERNS 

corners."  It  is  a  question  whether  this  policy  is  a  good 
one  or  not,  as  there  are  several  things  to  be  considered. 
In  making  up  an  angle  plate,  such  as  that  shown  at  A 
in  the  illustration,  if  the  corner  B  is  left  square  there 
is  a  possibility  of  a  fracture  at  this  point  when  the 
casting  is  made.  On  the  other  hand  if  made  as  shown 
at  C  the  patternmaker  is  obliged  to  put  in  either  a 
leather  or  wax  fillet.  A  wax  fillet  is  considerably  cheaper 
than  one  made  of  leather,  but  it  is  not  as  serviceable. 
However,  the  wax  is  plenty  good  enough  for  jig  work 
where  only  one  or  two  castings  are  required.  There  is 
some  extra  labor  involved  in  putting  in  a  leather  fillet, 
and  on  a  complicated  jig  or  fixture  the  extra  time  might 
increase  the  cost  several  dollars.  The  resulting  fixture 
however  would  be  very  much  better  and  stronger. 

In  the  angle  plate  shown  at  D  the  rib  E  is  used  to 
stiffen  the  plate.  The  cheap  way  of  making  this  would 
be  as  shown,  but  it  certainly  would  not  cost  much  money 
to  round  the  corner  as  shovra  at  F  and  the  plate  would 
then  be  much  easier  to  handle.  Rounded  corners  on  the 
outside  of  a  pattern  cost  very  little  and  are  usually  a 
considerable  improvement  over  sharp  corners.  An  ex- 

ample which  illustrates  this  point  is  shown  at  G  in 
which  the  U-lug  corners  at  H  are  left  sharp.  Is  is  much 
better  to  make  them  as  at  K  even  though  the  actual  re- 

quirements of  the  work  do  not  necessitate  it.  We  might 
say  that  it  looks  better  any  way  and  the  extra  cost  is 
nominal.  Consider  the  man  in  the  toolcrib  who  is 

obliged  to  handle  the  fixture  and  put  it  away  and  remem- 
ber that  a  sharp  corner  is  apt  to  injure  his  hands.  Of 

course  when  the  fixture  is  placed  on  the  machine  it  does 
not  make  any  difference  whether  the  comers  are  rounded 
or  sharp.  It  is  interesting  to  note  the  difference  in 
handling  a  fixture  with  sharp  corners  and  one  where 
they  are  rounded  so  that  they  do  not  injure  the  hands. 
A  workman  will  place  a  well  smoothed,  rounded  fixture 

in  position  on  the  machine  very  rapidly  as  he  is  not 
afraid  of  cutting  or  injuring  his  hands.  If  he  picks  up 
a  jig  with  sharp  corners  and  handles  it  he  is  inclined  to 
be  cautious,  which  causes  delay  and  therefore  it  takes 
him  longer  to  do  the  work  than  would  otherwise  be  the 
case. 

A  built-up  type  of  jig  is  shown  at  L.  This  jig  is 
made  entirely  of  steel  and  the  corners  are  not  rounded 
at  all.  It  is  therefore  an  unpleasant  jig  to  handle  and 
an  actual  test  will  show  that  the  workman  is  much 
slower  in  loading  and  unloading  the  pieces  M  than  he 
would  be  if  the  corners  of  the  jig  were  rounded  as 
shown  at  N  and  0.  I  have  seen  jigs  which  were  turned 
out  from  the  toolroom  with  corners  so  sharp  that  the 
workman  could  easily  cut  his  hands  on  them  and  there 
is  certainly  no  good  reason  for  any  such  condition  as 
this  in  a  modern  shop,  where  the  operator  must  be 
considered  as  well  as  the  work  which  he  is  doing.  The 
conclusion  a  reasonable  man  should  draw  from  the  fore- 

going is  that  it  pays  to  round  comers,  at  least  sdflS- 
ciently  so  that  the  workman  can  handle  jigs  and  fix- 

tures without  injury  to  his  hands. 

Spring  Jack  for  Supporting  Work 
By  C.   W.   fRANK 

Spring  jacks  are  generally  made  with  solid  plungers 
or  plugs,  but  if  it  is  desired  to  locate  a  piece  of  work, 
for  a  drilling  operation,  directly  over  the  plunger,  it  is 
necessary  that  the  plunger  be  hollow.  A  draftsman 

drawing  a  tool  re- 
quiring a  spring  jack 

very  often  offsets  the 

jack  when  this  condi- 
tion occurs  or  prob- 
ably uses  some  other 

means  of  supporting 

the  work  and  con- 
demns the  use  of  a 

jack  when  it  should 

be  employed.  The  ac- 
companying illustra- 

tion shows  a  jack 
with  a  clearance  hole 
through  the  plunger, 

permitting    it   to    be  spring  Jack^^or  supporting located  directly  under 
the  part  of  the  work  to  be  drilled.  In  addition,  the  jack 
has  a  few  features  which  differ  from  common  practice. 

The  portion  of  the  work  A  to  be  drilled  at  B  is  shown 
in  position.  The  plunger  C  fits  into  the  body  of  the 
jig  D  and  has  bearing  surfaces  at  both  the  upper  and 
lower  portions  of  the  jig  which  add  to  the  rigidity  and 
wearing  qualities,  due  to  the  length  of  the  bearing  in 
relation  to  its  diameter.  A  spring  E  is  provided  to 
keep  the  plunger  in  an  upward  position  and  a  setscrew 
F  keeps  it  from  turning  and  also  limits  its  perpendicular 
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at  by  fittins  into  the  slot  G.  The  locking  of 
the  plunger  is  done  in  the  regular  nunner  by  means 
of  •  tenm  H  which  has  a  knurled  knob  on  the  outer 
«nd  (not  shown  in  the  illustration).  This  screw  force* 
•  aoft  metal  pin  K  against  the  angular  surface  F  which 
provrata  the  plunger  fmm  moving  downward  under 
preasurv  when  drilling.  There  is  no  danger  of  any 
chips  interfering  with  the  mechanism  through  the  hole 
of  the  piungor,  although  chips  would  be  apt  to  lodge 
•roaad  tho  ootaide  and  get  into  the  bearing,  therefore 
an  invortMl  aheot  metal  cup  S  is  provided  over  the 
upper  end  of  the  plunger  to  cover  the  opening. 

Turret  Toolblock  for  a  Shaper 
By  Gkne  Phelps 

In  machining  small  quantities  of  work  it  is  often 
nacieaesry  to  use  more  than  one  tool,  and  the  changing 
aad  aetting  of  these  tools  require  care  in  order  to  avoid 
spoiling  the  work.  The  toolblock  shown  in  the  illustra- 

tion will  be  found  advantageous  for  work  of  this  kind, 
aa  it  •ccommodates  three  tools  which  can  be  set  up  to 
site  and  then  turned  around  in  the  various  po.sitions  for 
the  cuts  required.  The  attachment  can  be  easily 
fastened   to   a    shaper   head   and   affords   a   saving    in 

TURRET  TOOUBUXTK  FOR  A  SHAPER 

machining  time  which  will  soon  pay  for  its  cost.  In 
place  of  tlte  toolpost  which  is  supplied  on  shapera,  the 
poat  A  is  used  and  is  held  on  the  clapper  B  which  in 
tarn  is  mounted  in  the  clapper  box.  The  body  of  the 
toolblock  C  fits  over  the  post  and  has  a  lockplate  D 
fastened  to  it  which  engages  with  the  stationary  lock- 
plate  E  attached  to  the  clapper  B.  These  plates  inter- 

lock as  shown  at  F,  having  three  tongues  and  slots. 
A  locknut  G  is  used  for  binding  the  block  in  the  required 

position  and  operates  by  turning  it  on  the  quick-lead 
thread  H  which  is  nuchined  at  the  end  of  the  post.  The 
required  tools  are  placed  in  position  as  shown  at  K,  and 
are  held  securely  by  setacrews  as  at  L.  In  operation, 
the  work  is  suitably  located  on  the  shaper  and  the  first 
cat  is  taken.  Then  the  locknut  G  is  released  allowing 
the  toolblock  to  be  revolved  into  the  next  position,  at 
which  time  the  locknut  is  tightened  up.  thus  locating  the 
toolblock  rigidly.  Care  should  be  taken  in  setting  the 
entral  post  that  the  lever  of  the  locknut  will  be  in  a 
vertical  position  when  the  block  is  locked  so  that  it  will 
not  interfere  with  the  work.  While  the  tool  shown  is 
provided  to  accommodate  three  tools  it  is  possible  to 

make  a  tool-block  that  will  carry  four  tools  if  necessary. 

Self-Feeding  Spring  Winding  Attachment 
For  a  Speed  Lathe 
By  Arthur  Amende 

The  attachment  shown  in  the  illustration  was  made 
to  produce  a  large  quantity  of  coil  springs  of  0.032-in. 
wire,  I  in.  inside  diameter  and  2  in.  long. 

The  springs  were  wound  the  full  length  of  the  lathe 

.SPRING   WINDING   ATTACHMENT 

and  then  cut  to  size  on  a  bench  fixture.  In  applying 
the  attachment,  the  tailstock  A  had  the  spindle  and 
screw  removed  and  was  arranged  to  slide  freely  on  the 
lathe  bed.  When  in  use  a  coil  of  wire,  not  shown,  is 
carried  on  an  arm  attached  to  the  tailstock.  The  wire 
is  first  threaded  through  the  hole  B  in  bushing  C,  given 
a  half  turn  around  arbor  D  and  bent  over  into  hole  E. 
After  bringing  up  the  adjustable  tension  clamp  F  by 
means  of  cam  G,  the  lathe  is  started.  As  this  wire  is 
being  wound  on  the  arbor  it  exerts  pressure  on  the 
face  of  plate  H,  thereby  carrying  the  tailstock  along 
with  it.  When  finished  the  spring  is  stripped  from  the 
arbor  by  releasing  the  chuck  and  pulling  the  arbor 
through  the  tailstock. 

Any  pitch  of  spring  can  be  made  with  this  device  by 
changing  the  thickness  and  inclination  of  the  gage 

plate  H. 

Removing  Fire  Clay  from  Tapped  Holes 
By  Walter  C.  Schmidt 

Many  toolmakers,  when  hardening  dies  or  similar 
tools,  plug  all  the  holes  therein  with  fire  clay  to  forestall 
the  tendency  to  crack  or  break  out  through  the  hole. 

TOOL  TO  CLEAN  THE  CLAY  OUT  OF  THREADED  UOLKS 

To  dean  the  clay  out  of  the  threads  after  the  die  has 
been  hardened  is  no  easy  matter,  and  I  have  seen  many 

taps  ruined  by  being  used  for  this  purpose. 
A  safer  tool,  and  one  that  will  accomplish  the  desired 

result  as  well  and  as  quickly,  can  be  made  by  filing  or 
milling  the  end  of  a  capscrew  to  an  angle  as  shown  in 
the  sketch.  It  takes  but  a  few  minutes  to  prepare  a 
screw  for  this  purpose  and,  as  the  scraping  edge  can  be 
renewed  by  a  stroke  or  two  of  a  file,  one  screw  will  serve 
for  a  long  time. 

fli 
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A  Difficult  Job  of  Splining 
By  R.  Grant 

A  difficult  job  that  fell  to  our  lot  some  time  ago  was 
the  cutting  of  small  slots,  resembling  keyways,  in  the 
hubs  of  some  aluminum  brackets,  as  illustrated  in  the 
sketch.  The  hubs  were  3i  in.  long  and  the  diameter 
of  the  bore  was  i  in.  The  slots,  which  will  be  referred 
to  as  keyways,  though  they  were  not  such  in  fact,  were 
to  be  A  in.  wide  by  ̂   in.  deep.  After  studying  these 
relative  dimensions  the  reader  will,  I  think,  agree  that 

it  was  "some"  job. 
Following  a  discussion  as  to  ways  and  means,  the 

decision  was  reached  that  broaching  was  the  only  prac- 
tical way  to  do  the  work,  and  we  set  about  preparing 

a  set  of  broaches  by  sawing  a  slot  in  the  side  of  some 

pieces  of  1-in.  drill  rod,  sweating  in  blades  of  tool  steel, 
and  grinding  teeth  in  the  blades  after  they  had  been 
sweated  in  place.  We  started  with  four  teeth  to  each 
broach,  spaced  about  1  in.  apart. 

The  scheme  did  not  work  out  well.  Notwithstanding 
the  few  teeth  in  contact  and  the  comparatively  wide 
spaces  for  chip  clearance  the  chips  would  pile  up  in 

CUTTING  A  VERY  SMALL,  KBTWAT 

a  lump  under  each  tooth,  and  we  soon  found  that  at 
least  double  the  number  of  broaches  we  had  provided 
would  be  necessary.  Even  with  these  the  job  promised 
to  be  a  long  and  tedious  one  with  no  certainty  of  satis- 

factory results. 
About  this  time  our  foreman  toolmaker,  whose  life 

was  being  shortened  by  worry  over  the  job,  came  across 
with  an  idea  that  was  at  once  simple  and  practical,  and 
when  worked  out  was  found  to  give  us  a  production  of 
five  or  six  pieces  per  hour. 

A  hacksaw  blade  was  reduced  by  grinding  to  a  thick- 
ness of  6^4  in.  and  to  a  width  of  a  trifle  less  than  i  in. 

Steel  blocks  were  then  welded  to  each  side  of  the  blade 
at  each  end,  to  act  as  anchors;  these  blocks  at  one  end 
were  filed  to  form  a  round  of  less  than  i  in.  to  pass 
through  the  bore. 

A  hole  in  each  jaw  of  a  20-in.  shaper  vise  provided 
for  slotted  posts,  in  which  the  blade  could  be  set  and 
tightened  by  opening  the  vise  slightly.  An  angle  plate 
attached  to  the  face  of  the  shaper  ram  in  place  of  the 
clapper  block  held  the  work. 

The  operation,  then,  was  to  thread  the  blade  through 
the  hole  in  the  hub,  fasten  the  work  to  the  angle  plate, 
set  the  saw  in  the  slotted  posts  and  stretch  it  by  giving 
the  vise  screw  a  backward  turn.  The  shaper  was  then 
started  and  the  work  fed  down  to  the  saw  a  few  thou- 

sandths at  each  stroke  by  means  of  the  vertical  feed 
screw. 

The  resulting  slots,  though  in  this  case  only  to  pro- 
vide clearance  for  a  wire  that  was  to  pass  lengthwise 

of  the  shaft  held  in  the  hubs,  were  plenty  good  enough 
for  any  purpose  requiring  a  spline  or  keyway.  The  tool 
cost  was  but  a  fraction  of  the  cost  of  suitable  broaches 
and  the  rate  of  production  was  at  least  equal  to  what 
could  have  been  obtained  by  broaching. 

Wooden  Plugs  in  Loose  Pulley  Bushings 
By  Ellsworth  Sheldon 

On  page  1049,  Vol.  55,  of  the  American  Machinist, 

there  appeared  an  article  under  the  heading  "That 
Loose  Pulley  Nuisance  Again."  It  described  how  a 
certain  New  England  shop  had  adopted  the  expedient  of 
chambering  out  the  hubs  of  loose  pulleys  and  lining 
them  with  bushings  that  had  been  prepared  by  drilling 
radially  through  them  a  large  number  of  small  holes 
and  then  plugging  the  holes  with  red  oak  wood. 

This  article  evoked  a  letter  from  the  Carlyle  Johnson 
Machine  Co.,  Manchester,  Conn.,  which  adds  corrobora- 

tion to  the  oft  repeated  statement  that  there  is  "nothing 
new  under  the  sun."  It  seems  that  the  above  company 
applied  this  feature  to  the  hubs  of  some  special  clutches 
as  far  back  as  1902,  it  being,  so  far  as  they  know, 
original  with  them.  Such  bushings  are  still  listed  in 
their  catalog  as  part  of  their  special  equipment. 

I  am  indebted  to  Mr.  Simon  of  the  Carlyle  Johnson 
company  for  the  information  that  the  early  experiments 
of  his  firm  covered  a  number  of  diiferent  kinds  of  wood. 
Starting  with  white  pine  it  was  soon  discovered  that 
the  pores  of  this  soft  wood  were  too  easily  closed  by 
the  pressure  caused  by  driving  the  plugs  into  the  holes 
and  soon  became  clogged.  Other  woods,  both  hard  and 
soft,  were  tried  until  mahogany  was  settled  upon  as  the 
best  medium.  Rattan  is  considered  a  good  material  to 
use  with  heavy  oils,  though  the  open  grain  is  very  apt 
to  deliver  the  lubricant  too  freely  when  medium  or  light 
oils  are  used. 

When  running  at  high  speeds  the  oil  is  held  by 
centrifugal  force  against  the  outer  walls  of  the  chamber 
and  the  wooden  plugs  soon  cease  to  deliver  lubricant  to 
the  bearing  surfaces.  To  forestall  trouble  from  this 
cause  the  company  packs  with  grease  the  hubs  of  such 
high  speed  clutches  as  have  this  form  of  bearing. 

Broaching  with  a  Bearing  Ball 
By  Amos  Ferber 

Charles  E.  Frank,  on  page  225  of  American  Ma- 
chinist, advocates  the  use  of  a  steel  ball  for  sizing 

holes  in  small  parts,  particularly  drawing  dies,  and 
claims  that  he  secures  superior  finish  and  greater  ac- 

curacy of  duplication  thereby. 
Does  Mr.  Frank  size  the  holes  in  drawing  dies  in  this 

manner  after  the  dies  are  hardened,  or  does  he  lap  them 
to  size  after  hardening  in  the  same  way  that  the  rest  of 
us  do?  If  the  latter  is  the  case  what  advantage  does 
the  ball  method  possess  over  the  reamer,  either  in  size 
or  in  finish? 
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Built-up  Cylinders  for  Knitting  Machines 
By  Lconabd  H.  Andeison 

The  **cyliBder"  of  a  knitting  machine  that  \i»ea  latch 
needle*  i*  an  annular  ring  of  steel  var>'ing  in  diameter 
with  the  size  of  the  machine,  and  to  some  extent  in 

no.  L     MILXJNO  INSERT  BUADES  FOB  A  KNITTING 
MACUINK  CTUNOBR 

length  with  the  nature  of  its  product,  but  all  have  the 
fimmftn  characteristic  of  being  cut  around  the  periph- 

ery with  small,  closely-spaced,  rectangular-shaped  slots 
or  grooves  in  which  the  needles  slide. 

In  addition  to  the  difficulty  of  spacing  these  slots 

accurately  and  making  them  of  exact  size  to  allow  the 
needle  to  move  freely  without  side  shake,  the  rings 

must  be  hardened  in  order  to  resist  the  wear  caused 

by  the  rapid  movement  of  the  needles.  If  even  one  of 
the  divisions  between  the  slots  is  cracked  in  hardening, 

or  becomes  broken  in  service,  the  whole  ring  is  out  of 

To  avoid  the  loss  that  results  from  such  breakage  the 

Scott  k  Williams  Co.,  manufacturer  of  knitting  machin- 
ery, has  designed  a  cylinder  in  which  the  slots,  instead 

of  being  cut  into  the  metal  wall  of  the  ring,  are  formed 

no.  1 GAOINU  THE  BUAOES  rOR  THICKNESS 
AKD  COWTOUR 

by  the  insertion  of  steel  blades,  or  dividers,  any  one  of 
wbkh  may  be  removed  from  the  cylinder  if  broken  and 
a  new  one  substittttML 

The  new  ring  is  cut  as  before,  but  the  surface  of  the 
ring,  instead  of  being  the  outside  diameter  of  the  com- 

pleted cylinder,  now  forms  the  bottoms  of  the  needle- 
slots,  the  blades  being  inserted  in  the  cuts  made  in  the 
walls  of  the  ring  and  held  by  soldering. 

Setting  parallel  blades  into  radial  slots  in  the  ring 
would  not,  of  course,  produce  a  rectangular  groove;  it 

would  be  wider  at  the  top  than  at  the  bottom.  To  over-^ 
come  this,  the  rings  are  offset  in  the  cutting  machines 
so  that  one  side  only  of  the  slot  is  radial,  and  one  side 
of  each  blade  is  beveled  inward  in  the  making  so  that 
when  set  in  adjacent  slots  the  beveled  side  of  one  blade 
becomes  parallel  to  the  straight  side  of  its  neighbor. 

The  blades  are  beveled,  two  at  a  time,  in  the  fixture 
.<«hown  in  Fig.  1.  This  is  a  block  of  steel  with  its  upper 
surface  beveled  inward  from  both  sides  to  correspond 
to  the  angle  required  on  the  blades,  and  provided  with 
gage  pins  and  clamps  so  that  two  pieces  may  be  held  at 
once.  Thus  no  bevel  is  required  upon  the  cutter.  A 
single  standard  side-milling  cutter  pas.ses  over  the  work 
and  produces  the  necessary  shape  upon  both  pieces  at 
one  pass. 

The  diameter  of  the  cutter  is  of  no  importance  except 
that  it  must  be  large  enough  to  allow  the  milling  ma- 

chine arbor  to  pass  over  the  clamping  bolts  of  the- 
fixture.  Its  width  must  be  correct  and  the  corners  kept 

.sharp.  Thickness  of  the  blade  is  determined  by  the- 
vertical  setting  of  the  knee  of  the  machine  and  main- 

tained by  constant  gaging. 
One  of  the  gages  used  for  this  purpose  is  shown  iiv 

Fig.  2.  It  embodies  the  principle  of  the  micrometer  but 
carries  a  pair  of  jaws  similar  to  those  of  a  vernier 
caliper.  One  of  the  jaws  is  beveled  to  match  the  bevel 
of  the  work  so  that  the  tool  not  only  measures  thickness 

but  also  acts  as  a  check  on  the  contour.  Every  blade- 
is  inspected  before  it  is  sent  to  the  assembling  operation. 

Keeping  a  Belt  Tight 
By  Hiram  Hicks 

The  problem  of  keeping  a  belt  tight  on  a  pulley  in 

order  to  gain  driving  power,  as  told  by  Harold  F.  Blan- 
chard  on  page  227  of  AMERICAN  Machinist,  was 

"solved"  in  the  same  "new  and  original  way"  by  a  mill- 
wright in  a  backwoods  Connecticut  town  fifty  years  ago. 

The  belt  ran  from  a  wooden  drum  on  the  waterwheel 
shaft  in  the  cellar,  to  the  main  shaft  of  the  mill  on  the 
floor  above;  the  device  was  applied  to  the  smaller  pulley 

which  was,  of  course,  on  the  upper  shaft.  If  the  "Eng- 
lish inventor"  could  have  seen  the  way  it  didn't  work 

every  time  the  joint  in  the  belt  came  around,  he  never 
would  have  had  the  temerity  to  invent  it  again. 

Loose  belts  have  a  disgusting  habit  of  slipping  when- 

ever they  want  to,  and  if  they  can't  slip  on  one  puUoy 

they  will  on  the  other.  The  best  "solution"  for  them 
is  a  solution  of  glue  or  belt-cement,  applied  with  under- 

standing by  the  belt  doctor.  If  that  takes  too  much 
time,  use  a  beltlace. 

To  Blueprint  from  Typewritten  Sheets 
BY  Frank  Harazim 

To  make  blueprints  of  typewritten  matter  for  shop 

use,  place  the  carbon  paper  with  the  coated  side  against 
the  back  of  the  sheet  to  be  typed.  When  typing,  the 

impression  of  the  letters  will  be  made  on  the  back  of  the 
sheet  as  well  as  on  the  front,  making  it  a  good  negative 
for  printing. 



March  16,  1922 Eliminate  Waste— With  Modern  Equipment 
421 

Juggling  With  the  Bonus  Problem 
THOSE  who  can  hark  back  to  ante-bellum  days,  when 

for  years  the  fear  of  the  G.  A.  R.  votes  was  the 
nightmare  of  the  politician,  tell  us  that  history  is 
repeating  itself  "in  principle,"  if  not  in  actual  occur- 

rence. But  we  have  learned  much  in  the  past  fifty 
jrears.  Where  can  history  produce  such  an  amazing 
juggling  act  as  the  last  alleged  solution  of  the  bonus 
problem? 

The  politicians  fear  the  votes  of  the  American  Legion, 
so  they  propose  a  bill  to  pay  unknown  billions  in  bonus, 
in  the  shape  of  extra  compensation  for  all  who  served, 
whether  they  ever  went  into  action  or  not.  They  also 
fear  the  votes  of  the  business  men  and  other  taxpayers 
and  so  try  to  frame  a  bill  which  will,  they  think, 
apparently  pay  a  bonus  and  yet  not  cost  the  taxpayers 
real  money  because  they  postpone  final  payment  for  a 
period  of  years. 

In  their  frantic  endeavor  to  please  both  sides  they 
have  framed  a  bill  which  no  sane  man  can  contemplate 
without  wondering  whether  its  framers  have  developed 
softening  of  the  brain,  or  whether  they  think  the  tax- 

payers are  all  suffering  from  paresis.  Of  course,  it  may 
1)6  a  deep-laid  plan  to  pass  some  such  bill  for  Mr.  Hard- 

ing to  veto,  so  that  the  gay  and  festive  "buck"  can 
be  passed  back  to  the  White  House.  In  either  case 
the  man  who  can  retain  respect  for  the  lawmakers 
he  has  elected,  is  a  peculiar  animal. 

If  we  must  have  a  bonus,  however,  let  us  be  open 
.and  frank  about  it.  If  the  veteran  needs  and  deserves 
cash  let  us  not  give  him  a  certificate  which  must  be 
pawned  in  order  to  raise  half  of  its  value.  Let  us 
impose  a  tax  and  call  it  by  its  right  name — A  Bonus 
Tax — and  from  the  funds  so  raised  pay  a  real  bonus, 
not  a  half-price  paper  certificate. 

The  best  bonus  is  a  returning  prosperity  which  will 
give  good  jobs  to  the  jobless.  Any  bonus  scheme  yet 
proposed  will  retard  the  return  of  business  and  work 
to  the  hardship  of  all  who  need  employment. 

Courtesy  Demands  An  Answer 
EVERYONE  appreciates  a  reply  to  a  letter — even 

if  the  answer  isn't  as  satisfactory  as  they  might 
wish.  But  when  a  man  out  of  work  replies  to  an  adver- 

tisement for  help  and  encloses  a  stamp  for  reply,  the 
disappointment  is  rendered  more  keen  by  the  fact  that 
hope  of  employment  is  maintained  in  vain  over  a  long 
period. 

Answering  letters  of  this  kind,  after  the  position  is 
filled,  is  not  a  pleasant  task.  It  is  one  which  is  put  off 
from  day  to  day  until  it  is  often  finally  abandoned  and 
the  whole  correspondence  consigned  to  the  waste  basket. 
But  that  is  not  the  right  procedure  from  any  point  of 
view.  There  is  a  moral  obligation  which  should  be 
heeded.  The  letters  should  be  answered — and  as 
promptly  as  possible. 

A  letter  recently  received  cites  numerous  instances 
where  applications  for  employment  are  not  answered 
even  though  stamps  are  enclosed.     The  writer  of  this 

letter  has  a  real  grievance  and  one  which  can  be  elimi- 
nated by  a  little  more  thoughtfulness  on  the  part  of 

those  advertising  for  help. 
The  insertion  of  an  advertisement  of  this  kind  in- 

volves numerous  replies.  Part  of  the  price  of  securing 
the  right  man  is  the  reading  of  applications  from  those 
who  do  not  fill  the  bill.  But  the  letter  from  the  man 
who  is  rejected  is  entitled  to  an  answer,  whether  he 
encloses  a  stamp  or  not.  It  is  just  as  important  to 
know  what  you  do  not  want,  as  what  you  do.  And  his 
letter  has  aided  in  picking  the  right  man. 

To  see  this  most  clearly  put  yourself  in  the  place  of 
the  applicant  for  the  job,  particularly  if  you  had  en- 

closed a  stamp  for  reply.  If  you  do  this,  every  appli- 

cant's letter  will  be  answered.  If  we  put  ourselves  in 
the  other  fellow's  place  we  are  pretty  apt  to  do  the 
right  thing. 

Beware  of  the  Feeling  of  Complacency 
TUCKED  away  in  one  of  the  paragraphs  of  the 

leading  article  is  a  thought  that  is  likely  to  be  over- 
looked. It  has  to  do  with  the  feeling  which  is  variously 

designated  as  self-satisfaction,  cock-sureness  or  com- 
placency.   And  a  very  dangerous  feeling  this  is. 

We  can  all  take  warning  from  the  experience  of  the 
plant  manager  who  was  convinced  that  his  shop  was 
developed  to  a  point  where  further  improvement  was 
impossible.  Our  own  particular  complacency  may  not 
be  the  result  of  achievements  in  shop  management;  it 
may  be  due  to  social  position,  financial  status,  political 
importance,  skill  or  artistic  ability,  but  it  is  dangerous 
nevertheless. 

Let  us  take  heed,  therefore,  before  it  is  too  late,  and 
be  constantly  on  the  lookout  for  new  tools,  new  methods, 
new  ideas.  Not  only  that,  but  let  us  also  make  imme- 

diate use  of  what  is  good  in  the  new  things,  scrapping  if 
necessary  the  old  idea,  method  or  tool.  It  will  be  econ- 

omy to  part  with  the  most  cherished  of  our  possessions 
if  by  so  doing  we  increase  our  efficiency  and  aid  the 
advancement  of  our  civilization. 

Insure  Aviation  Development 
IT  IS  generally  admitted  that  the  program  of  aircraft 

was  largely  responsible  for  the  decision  to  scrap  the 
expensive  battleship  as  a  means  of  national  defence 
thereby  saving  us  large  sums  in  taxation.  The  remark- 

able results  of  the  air  bombing  tests  last  year  gave 
some  idea  of  its  possibilities. 

With  this  in  view  it  is  difficult  to  understand  the  ac- 
tion of  Congress  in  still  further  reducing  the  appro- 

priation for  aircraft  in  both  Army  and  Navy.  A  re- 
duction from  a  total  of  |50,000,000  in  1920-21  to  the 

proposed  $32,000,000  for  1922-23  seems  hardly  credible 
when  we  consider  that  a  single  battleship  represented 
over  $40,000,000. 

Aside  from  the  effect  on  the  development  of  com- 
mercial aviation  we  should  not  forget  that  it  was  the 

airplane  which  saved  us  millions  of  dollars  in  taxes. 
The  price  of  one  battleship  is  surely  not  too  much  for 
planes  for  both  Army  and  Navy. 
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Shop  Equipment  News 
Whitcomb-Blaisdell  High-Speed  Planer 

Th»  accomiMuo'ing  illustration  shows  a  26  x  32  x 
Ift-in.  pUner  intended  for  high-speed  operation,  and  re- 

cently placed  on  the  market  by  the  \Mhitcomb-Blaisdell 
Machine  Tool  Co..  Worcester,  Mass.  The  table  operates 
at  a  speed  of  150  ft.  per  minute  on  both  the  cutting  and 
return  strokaa.  It  is  stated  that  smooth  running  at  the 

high  speed  is  attained  largely  because  of  the  second-belt 
type  of  drive  employed  on  the  machine. 

The  shaft  carr>-ing  the  tight  and  loose  pulleys  that 
can  be  seen  in  the  illustration,  passes  entirely  through 
tlM  bad.  At  its  other  end  it  carries  a  pulley  driving 
a  larger  pulley  by  means  of  a  belt  kept  tight  by  an  idler. 
The  power  is  then  transmitted  through  a  helical  pinion 
and  gear,  also  on  the  outside  of  the  bed,  to  the  pinion 
•nga^ng  the  rack  under  the  table. 

The  bad  of  the  machine  is  cast  in  one  piece.  The  table 
contains  T-slots.  but  no  holes,  and  the  steel  rack  extends 
for  the  full  length  of  the  table.  Thirty-inch  driving 
polleys  and  shipper  ntotion  are  pro%'ided.  Two  heads 
arc  mounted  on  the  rrossrail.  both  running  on  the  lower 
screw.  The  minimum  distance  between  the  tools  is 
12   In.     The    material    planed   consi«t.s   of   composition 

WHITCOMBBI.AI8r>EI.L   HIOH-SPBRD   PL.ANRR 

braaa  screen  plates  about  13  x  30  in.  in  size.  The  plates 
are  held  in  quick-acting  fixtures  placed  two  abreast  on 
the  Ubie. 

Carroll  Motor-Driven  Bench  Lathe 
The  lathe  shown  in  the  accompanying  illustration  has 

baen  recently  placed  on  the  market  by  the  A.  V.  Carroll 
MachhM  Tool  Co.,  Norwood.  Cincinnati,  Ohio. 

The  countershaft  is  mounted  on  a  U-in.  steel  bar 
fitting  in  an  extension  support  cast  on  the  bed.     The 

swing  over  the  bed  is  10  in.  and  the  distance  between 
centers  is  24  in.  The  ipindle  has  a  i-in.  hole  through  it. 
The  carriage  is  gibbed  to  the  bed  and  ia  traversed  by 
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means  of  a  long  screw  at  the  front  of  the  machine.  The 
feeds  are  all  operated  by  hand.  The  motor  is  attached 
to  the  back  of  the  bed  and  can  hi  operated  from  an 
ordinary  lamp  socket.  Voltage  and  current  should  be 
specified  when  ordering. 

The  equipment  includes  motor,  cord  and  plug,  face- 
plate centers,  center  rest  and  wrenches,  so  that  the 

lathe  is  ready  to  run  without  any  expenditure  for  in- 
stallation. 

D.&C.  Strip-Metal  Filing  Machine 
The  machine  shown  in  the  accompanying  illustration 

is  intended  for  filing  the  edges  of  strip  metal.  It  has 
recently  been  placed  on  the  market  by  the  Duston  & 
Clark  Engineering  Co.  Inc..  5225  Superior  Ave.,  Cleve- 

land. Ohio,  successors  to  the  D.  &  C.  Engineering  Co. 
The  machine  is  of  special  use  in  cold  roiling  mills, 
where  metal  is  rolled  wider  than  necessary  and  then  cut 
into  narrow  strips  and  wound  in  coils.  Before  this 
metal  is  made  into  springs,  hacksaw  blades,  or  such 
parts,  it  is  desirable  to  remove  the  sharp  edges.  Uiflfer- 
ent  classes  of  work  require  that  the  edges  be  either 
round,  oval  or  of  some  special  shape. 

The  coil  of  metal  to  be  filed  is  placed  on  a  spool 
on  the  spindle  shown  at  the  left  of  the  machine.  The 
end  of  the  metal  is  passed  between  the  two  clamp* 
at  each  end  of  the  table,  and  then  gripped  and  wound 
on  a  power-driven  spool  that  draws  the  metal  through 
the  machine.  The  power  must  be  applied  by  a  unit 
separate  from  the  filing  machine. 

The  machine  is  equipped  with  fifteen  pairs  of  sem^ 
circular  heads  carrying  the  files.    Each  head  is  mounted 

I 
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on  two  rods  placed  one  above  the  other  trans- 
versely of  the  machine.  The  rear  head  of  each 

pair  is  secured  to  the  rods  by  setscrews,  while 
the  front  head  is  a  sliding  fit  and  is  held  in 
place  by  the  tension  of  a  spring.  Each  of  the 
heads  carries  a  file  holder  in  which, is  mounted 
a  file  li  in.  wide  by  2i  in.  long  by  i  in.  thick. 
The  positions  of  the  files  are  adjustable  by 
swinging  them  around  the  semi-circular  heads 
and  locking  them  in  position.  Since  an  adjust- 

ment of  180  deg.  is  obtainable,  it  is  possible  to 
so  group  the  files  as  to  give  the  desired  shape 
on  the  edges  of  the  work.  It  should  be  noted 
that  the  files  operate  in  pairs,  so  that  the  pres- 

sure of  a  file  on  the  work  is  counterbalanced 
by  a  pressure  on  the  opposite  side. 

All  the  heads  at  the  front  of  the  machine 
can  be  operated  by  a  lever,  so  as  to  pull  them 
forward  and  open  the  filing  space.  To  insert  a  new  coil, 
the  operator  pulls  on  the  lever,  so  as  to  provide  clearance 
and  to  allow  of  putting  the  strip  in  place  by  dropping  it 
down  between  the  two  heads.  The  metal  passes  in  a 
straight  line  from  one  end  of  the  machine  to  the  other. 
The  strip  metal  may  be  of  any  gage  and  up  to  3  in.  in 
width.  The  machine  itself  is  simple  in  construction, 
although  heavily  built,  and  it  can  be  quickly  adjusted 
and  operated.     It  weighs  1,000  pounds. 

"Perfection"  No.  O  Armature  Press 
The  accompanying  illustration  shows  the  "Perfec- 

tion" No.  0  armature  press  which  has  been  placed  on 
the  market  recently  by  the  Naperville  Machine  Co., 
Inc.,  Naperville,  111.  The  press  is  intended  for  the  use 
of  electrical  repair  men,  although  its  construction  and 
capacity  enable  it  to  be  employed  also  for  assembling 
operations  on  piston  bushings,  spindle  bushings,  gears 
and  similar  work. 

The  frame  is  cast  steel,  designed  to  withstand  a  pres- 

"PERFECTION"  NO.  O  ARMATURE  PRESS 

sure  of  3,000  lb.  It  is  17  in.  in  height  overall,  and  the 
opening  in  the  base  is  5  in.  in  diameter.  A  hardened 
steel  plate  having  three  different  sizes  of  openings  is 
furnished  to  accommodate  small  work.  This  plate  is 
made  of  two  pieces,  held  together  by  two  bolts,  as  shown. 
The  two  halves  can  be  slipped  together  underneath  the 
bearings  on  an  armature  shaft  so  that  the  shaft  can  be 

D.  &  C.  STRIP-METAL  FILING  MACHINE 

pressed  out  of  the  bearing.  The  working  height  be- 
tween the  plate  and  the  bottom  end  of  the  arbor  in  the 

raised  position  is  9i  inches. 

"Hallowell"  Steel  Lift-Truck  Platform 
The  Standard  Pressed  Steel  Co.,  Jenkintown,  Pa.,  has 

recently  placed  on  the  market  the  "Hallowell"  lift-truck 
platform  shown  in  the  accompanying  illustration.     The 

"HALLOWELL"  LIFT-TRUCK  PLATFORM 

device  is  made  of  steel  and  wood,  and  is  designed  for 
great  strength  and  durability.  The  runners  at  each  side 
consist  of  steel  angles,  the  ends  of  which  are  bent  out- 

ward. It  is  thus  very  easy  to  slide  the  truck  between  the 
runners,  the  flare  tending  to  move  the  truck  sidewise 
to  the  proper  position.  There  are  no  bolts  or  projections 
that  can  interfere  with  the  running  of  the  truck  under 
the  platform. 

The  top  of  the  platform  is  made  of  wooden  planks, 
which  are  bolted  to  the  runners  with  the  positions  of  the 
bolts  staggered.  This  construction  increases  the 
rigidity.  All  nuts  are  provided  with  lock  washers.  The 
wooden  top  is  stated  to  be  preferable  to  a  steel  one,  as 
the  load  is  not  apt  to  slide  off  it;  it  does  not  dent  and 
deform  as  steel  plate  does,  and  it  is  easily  renewable 
after  it  has  been  marred  or  weakened  by  rough  usage 
or  wear. 

Steel  sockets  are  riveted  to  the  runners  for  holding 
the  legs.  Wooden  blocks  are  inserted  in  these  sockets 
and  bolted  in  place.  The  action  of  these  blocks  is  not 
detrimental  to  the  floor,  as  would  be  sharp  edges  of 
metal  rested  directly  on  the  floor.  The  chief  reason  for 
employing  wooden  legs  is,  however,  the  fact  that  their 
use  enables  speedy  changing  of  the  height  of  the  plat- 

form. Blocks  of  different  lengths  can  be  furnished,  so 
that  the  platform  can  be  adapted  for  use  with  the  type 
of  truck  that  is  employed.  The  construction  provides 
a  serviceable  and  sturdy  platform  of  simple  construction 
and  light  weight. 
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Hntchinson  Woodworking  Machine 
Tlw  aaaehiM  shoini  in  the  accompan.ving  illustration 

U  intended  for  general  woodworking  use.  and  has 
recently  bc«n  placed  on  the  market  bv  the  Hutchinson 

HITCHI.NSON   WOODWORKING    MACHINB 

Manufacturing  Co..  Norristown,  Pa.  The  machine  is 
intended  for  mounting  on  a  bench  or  stand,  and  can  be 

easib'  moved  about  the  shop.  It  is  adapted  to  a  great 
variatjr  of  woodworking  operations.  It  carries  an  8-in. 
croM  cot  saw,  an  8-in.  rip  saw,  jointer,  boring  and 
mortising  attachments,  a  miter  board  and  other  devices. 

The  machine  is  operated  by  a  i-hp.  electric  motor  that 
can  be  driven  from  the  lighting  circuit  on  either  direct 
or  alternating  current.  The  motor  is  mounted  on  a 
slide  that  can  be  swiveled  so  as  to  bring  the  pulley  into 
the  proper  position  for  driving  whatever  part  of  the 
mechaniam  it  is  desired  to  operate.  When  connected 
to  the  croas-cut  saw,  it  swings  and  slides  simultaneously 
with  it. 

The  machine  can  operate  on  hard  wood  up  to  2  in. 
in  thickness.  In  a  pattern  shop,  it  is  especially  useful 
for  grooving  out  core  boxes,  for  cutting  accurate  joints 
for  segment  work,  for  small  planing  and  ripping,  and 

for  making  miters  accurately  at  any  angle.  Its  par- 
ticular advantage  lies  in  the  fact  that  it  enables  the 

performing  of  Rmall  jobs  with  much  greater  speed  than 
is  obtainable  by  hand,  and  without  the  necessity  of 
employing  a  large  nuchine. 

When  the  croas-cut  saw  is  used,  the  motion  is  straight 
and  not  in  an  are  as  with  a  swing  saw.  The  miter  box 
can  be  set  at  any  angle,  and  the  dadoing  machine  is  in 
full  view  of  the  operator.  The  saws  run  at  a  speed  of 
4,200  r.p.m.,  and  the  jointer  at  4,800  r.p.m.  Both  the 
rip-saw  and  the  jointer  operate  at  the  same  time,  so  that 
two  men  can  work  simultaneously.  The  table  tilts  for 
ripping  bevels.  The  machine  requires  a  bench  space  of 
only  18  X  24  in.,  and  weighs  240  pounds. 

Manley  Portable  Hoist 
The  portable  hoist  shown  in  the  accompanying  illus- 

tration is  intended  primarily  for  use  in  garages.  It  has 
recently  been  placed  on  the  market  by  the  Manley  Manu- 

facturing Co..  York,  Pa.  The  frame  of  the  hoist  in  made 
op  of  steel  angles,  braced  and  riveted  so  as  to  provide  a 
rigid  unit.  It  is  mounted  on  casters,  so  that  it  may  be 
eaafljr  moved  to  any  part  of  the  shop.    When  not  in  use, 

the  two  legs  at  each  end  may  be  folded  close  together, 
thus  permitting  the  hoist  to  be  leaned  against  the  wall 
so  that  it  occupies  ver>'  little  floor  space. 

The  principal  feature  of  the  hoist  is  in  the  arrange- 
ment of  the  lifting  chains.  Two  chains  are  provided, 

each  operating  independently,  so  that  either  one  or  both 
may  be  used  at  one  time.  The  chains  are  mounted  on 
drums  on  the  horizontal  hexagon  shaft  at  the  top  of  the 
frame.  These  drums  may  easily  be  slid  to  any  position 
desired,  so  that  the  chains  always  pull  vertically.  The 
shaft  at  the  top  of  the  frame  is  turned  by  means  of  a 
crank  operating  through  a  chain  and  spur  gears. 

Due  to  the  fact  that  one  end  of  each  chain  can  be 
uncoupled,  two  speed  ratios  are  provided.  When  the 
auxiliarj'  pulley  is  attached  to  the  load,  the  speed  of 
lifting  is  half  of  that  obtained  when  the  load  is  sus- 

pended directly  from  the  chain.  The  leverage  when  the 
auxiliary  pulleys  are  used  is  400  to  1,  and  without  them 
200  to  1.  A  pawl  engages  the  teeth  of  one  of  the  large 
gears,  so  that  the  load  may  be  held  in  any  position 
desired.  The  height  is  adjustable  by  A-in.  steps.  When 
lowering  the  load,  a  friction  brake  acting  on  the  chain- 
pinion  shaft  is  employed. 

The  hoist  is  adapted  to  many  uses,  such  as  removing 
motors  from  chaases,  removing  bodies,  or  elevating  one 
end  of  a  car  so  that  work  may  be  done  underneath  the 
cha.s8is.  The  frame  is  long,  so  that  there  is  plenty  of 
room  for  the  mechanic  to  work  around  the  machine. 
The  hoist  shown,  having  a  capacity  of  4,000  lb.,  has  a 
width  inside  the  legs  of  8  ft.  and  a  height  of  7  ft.  9  in. 
It  weighs  450  lb.  If  necessary,  it  can  be  furnished  with 
a  height  of  9  ft.  Two  sling  chains  are  furnished  for 
attaching  to  the  motor  or  chassis  to  be  lifted. 

A  larger  size  of  hoist  having  a  capacity  of  8,000  lb. 
is  made  for  work  on  heavy  commercial  trucks.  In  this 
case,  the  two  lifting  chains  are  carried  on  trolleys  which 
automatically  position  themselves  over  the  center  of  the 
load.  The  chain  is  wound  on  a  winch  at  one  end  of  the 

frame.  Two  speeds  of  lifting  are  provided,  one  gear- 
driven  and  intended  for  rapid  lifting,  and  the  other 
worm-driven  for  handling  heavy  loads.  Either  method 
may  be  engaged  without  employing  any  wrenches.  A 

MANMBY   PORTABLE  HOIST  FOR  OAnAGK  U8K 

brake  and  locking  device  are  also  provided.  This  hoist 
has  a  width  of  9  ft.  inside  the  legs,  a  height  of  9  ft,, 
and  a  weight  of  1,000  pounds. 
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Racine  Junior  High-Speed  Metal- 
Cutting  Machine 

The  Racine  Tool  and  Machine  Co.,  Racine,  Wis.,  re- 

cently added  to-  its  line  the  "Junior"  high-speed  metal- 
cutting  machine  shown  in  the  accompanying  illustration. 
The  most  important  points  with  regard  to  the  machine 
are  the  high  speed  and  the  use  of  light-gage  blades. 
The  saw  runs  at  a  speed  of  from  60  to  100  strokes  per 
minute,  the  strokes  being  6  in.  in  length.  Twenty-one- 
gage  blades  from  10  to  12  in.  long  are  employed. 

It  is  stated  that  the  high  speed  is  made  possible  by 

the  positive  mechanical  lift  on  the  non-cutting  stroke. 
Thus,  clearance  for  the  teeth  is  given  on  the  back  stroke 
to  prevent  dulling  them  and  dragging  the  blade.  The 
cut  is  taken  on  the  draw  stroke.  The  pressure  is  applied 

to  the  saw  blades  by  gravity.    An  automatic  knock-out 
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is  provided  to  stop  the  saw  when  the  cut  is  finished. 
The  thinness  of  the  blades  and  the  rapid  stroke  are 
stated  to  give  unusual  economy  in  blades,  time  and 
material. 

The  saw  frame  guide  holds  itself  automatically 
at  any  height  to  which  it  is  raised,  thus  permitting 
the  inserting  of  stock  in  the  machine.  The  saw  frame 

slides  on  V-ways.  Means  are  provided  for  quickly  ad- 
justing the  guides  for  wear.  The  normal  capacity  of  the 

machine  is  4  x  4  in.,  but  an  adjustment  is  provided  by 
which  it  can  be  increased  to  6  x  6  in.  for  occasional  large 

jobs.  The  height  to  the  top  c-f  the  table  from  the  floor 
is  20  in.  The  floor  space  is  38  x  12  in.  The  weight  of 
the  machine  is  150  lb.  net  and  180  lb.  crated. 

Jones  Portable  Electric  Drill 
The  Consolidated  Instrument  Co.  of  America,  Inc., 

41  East  42nd  St.,  New  York,  N.  Y.,  has  recently  placed 
on  the  market  the  portable  electric  drill  shown  in  the 
accompanying  illustration.  The  device,  which  was 
designed  by  Joseph  W.  Jones,  is  intended  for  general 
light  work  and  has  capacity  for  easily  driving  a  l-in. 
twist  drill.  It  is  equipped  with  a  universal  high-speed 
motor  operating  on  either  direct  or  alternating  current, 
the  latter  having  from  25  to  60  cycles. 

The  housing  of  the  motor  is  made  of  aluminum  and 
finished  in  black.     The  diameter  of  the  motor  is  3  in. 
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The  shafts  are  ground  to  size;  the  gears  are  made  of 
heat-treated  tool  steel,  and  have  helical  teeth.  The 
spindle  carries  a  No.  1  Jacobs  chuck.  The  end  thrust  of 
the  drill  spindle  is  taken  on  bail  bearings.  The  device 
is  furnished  with  10  feet  of  electric  cord,  plug  and 
switch.  The  drill  is  10  in.  in  length  overall.  Its  net 
weight  is  4  lb.,  while  the  shipping  weight  is  7*  pounds. 

Forbes  &  Myers  Bench  Grinder  with 
Self -Contained  Exhaust  Fan 

Forbes  &  Myers,  Worcester,  Mass.,  have  recently  de- 
veloped a  bench  grinder,  illustrated  herewith,  having 

as  a  component  part  provisions  for  removing  the  dust 
caused  by  the  grinding.  Outside  the  bearings  are 
located  centrifugal  fans  which  blow  the  dust  directly 
back  through  the  exhaust  pipe  connected  at  the  rear  of 
the  grinder.  No  separate  motor  and  fan  are  required. 
This  method  of  exhausting  the  dust  is  for  use  with 
single  machines  when  it  is  possible  to  conduct  the  dust 
directly  outside.  However,  it  is  not  intended  to  replace 
large  exhausting  systems,  as  it  does  not  have  sufficient 
power  to  carry  the  dust  through  long  pipes  with  many 
turns. 

The  motor  is  of  the  induction  type  and  fully  inclosed. 
It  is  made  for  single,  two  or  three  phase  alternating 

current,  and  in  i  and  i  hp.  sizes.  Inclosed  Hess-Bright 
ball   bearings   are   employed.     The   fans   and  the   two 

l'ORBE.S   &   MYERS   GRINDER   WITH    EXHATST    FAN 

grinding  wheels  are  located  outside  the  bearings.  The 
wheels  are  well  guarded.  Adjustable  toolrests  can  be 
located  either  at  one  or  at  both  ends. 

Surface-Combustion  Low-Pressure 
Air-Gas  Inspirator 

The  Surface  Combustion  Co.,  366  Gerard  Ave.,  Bronx, 
New  York,  N.  Y.,  has  recently  placed  on  the  market  the 
low-pressure  air  and  gas  inspirator  shown  in  the  accom- 
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puuring  illustration.  Thr  devir«  ia  a  r^esii;n  of  the 
•tjrl*  of  iiwpirator  fonn«rl>'  lucd  on  th«  furnaces  made 
bjr  Um  compuiy.  It  ia  adapUbi*  to  an>'  make  of  indus- 

trial (aa  f  umaM. 
Hm  maker  atataa  that  th«  inspirator  is  essentially  a 

(aa-fumac«  cariiuretor.     The  entire  operation  of  the 

BCRrACic-cukiut'tmo.N  u«.>\v-i>Kfe:88t'Rt: 
I.VSPIRATOn 

funiare  equipped  with  the  inspirator  is  controlled  by 
naans  of  one  valve.  The  gas  cock  is  used  only  when 
starting  or  stopping,  and  is  either  entirely  closed  or 
entirely  open.  An  increase  ordecrease  of  the  air  supply 
•atoMMtlcaUy  changes  the  amount  of  gas  used,  so  that 
the  proportions  of  the  mixture  remain  the  same. 

It  is  said  that  no  explosive  mixture  is  possible  in  any 
part  of  the  distribution  mains  of  the  system,  as  the  gas 
and  air  are  mixed  only  at  the  point  of  supply  to  the 
bamtra.  A  supply  of  the  mixture  is  automatically  main- 

tained at  the  furnace  under  all  conditions  of  operation. 
The  fluids  are  thoroughly  mixed  just  prior  to  entering 
the  furnace,  so  as  to  provide  a  homogeneous  gas  and 
to  give  instantaneous  combustion. 

Tuban  Cotter-Pin  Puller 
TIm  aeeompanying  illustration  shows  a  device  recently 

placed  on  the  market  by  the  Tuban  Manufacturing  Co., 
9137  One  Hundred  and  Eleventh  Street.  Richmond  Hill. 
New  York.  The 
tool  is  intended  for 
pulling  cotter  pins, 
and  is  shown  in 
uae  removing  a  pin 
from  a  bolt  in  a 
connecting  rod. 
The  size  shown  is 
for  palling  pins  up 
to  i  in.  in  diam* 
«tor,  although  a 
larger  on*  is  made 
for  removing  pins 
up  to  i  in.  in  diam- 
eter.  The  chief 
merits  of  the  tool 
mrt  th*  «peed  that 
is  poasible  in  re- 
mo\'tng  pins,  and 
the  ability  to  reach 
pins  in  plaoas  diflt- 
eult  of  access.  It 
is  not  nwtmuary  to 
•traidrtM  tha  «nds 

•r  lagt  of  •  pin  te-  ti-bak  cxtttek-i'in  i'l-u^br 

fore  usinK  the  puller.  The  lifting  point  is  merely  lu>oked 
in  the  hole  at  the  head  uf  the  pin,  and  the  two  handles 
of  the  puller  squeesed  together.  The  leverage  poimits 
of  easily  pulling  the  pin  out  of  the  hole.  It  is  .stated 
that  the  average  pull  required  to  remove  a  t-in.  cotter 
pin,  the  legs  of  which  have  been  spread,  is  l)etw<>tMi  150 
and  200  ll>.  This  pull  i.s  sutlkient  to  itself  .■«trai>^litt>n 
the  lejrs.  In  order  that  the  tool  may  have  sullicioHt 
strength  for  removing  the  pins,  each  one  is  tested  to 
withstand  a  pull  on  the  point  of  400  pounds.  The  mo* 
tion  of  the  movable  or  lifting  point  is  about  1  inch. 

The  lifting  point  is  made  of  tool  steel,  hardened  and 
drawn.  The  two  handles  or  lever  bars  art;  made  of  -in. 
sheet  steel  formed  to  sha|>e  and  then  casehurdened.  The 
parts  are  riveted  together.  The  end  of  one  bar  is  drawn 
flat  and  shaped  to  a  screwdriver  point.  It  is  thu.s  of 
use  in  spreading  the  ends  or  legs  of  cotter  pins  after 
they  have  been  put  back  in  place  in  the  bolts, 

i 

Hannifin  Adjustable  Boring  Bar 
The  accompanying  illustration  shows  one  style  of  the 

adjustable  boring  bur  that  has  recently  been  placed  on 
the  market  by  the  Hannifin  Manufacturing  Co.,  G21  S, 
Kolmar  Ave.,  Chicago,  HI.  The  bar  is  adaptable  to 
rough-boring,  finish-boring,  reaming  or  any  other  opera- 

IIAN'.MFIN  CUMUINATIU.N    AUJUSTAUUb!  BOUINU    BAI: 

tion  where  boring  bars  are  used.  It  has  a  small  number 
of  operating  parts. 

The  cutters  can  be  8et>out  or  withdrawn  by  turning 
the  scroll,  which  is  graduated  so  as  to  aid  in  setting 
them.  After  the  cutters  are  set,  the  locking  sdcw  at 
each  side  is  tightened,  thus  forcfng  a  wedge-shaped 
locking  block  forward  and  holding  the  cutters  firmJy  in 

iwsition.  There  is  no  strain  on  the  adjusting  mechan- 
ism during  cutting. 

Either  straight  or  angle-type  cutters  can  be  u.scd,  or 
a  combination  of  both  can  be  made  in  the  same  bar. 

The  anKle-type  cutters  are  particularly  adapted  to  facing 
and  countcrboring  operations,  because  they  adjust  for- 

ward when  increasing  the  diameter.  Continual  setting 
out  and  grinding  will  leave  the  forward  cutting  edge  in 

its  original  position.  Angle-type  cutters  also  allow  bor- 

ing to  the  bottom  of  a  "blind"  hole. 
The  combination  of  straight  and  angle-type  cutters 

enables  the  boring  of  different  diameters,  countcrboring 
or  facing  simultaneously.  If  desired,  the  cutters  can  bt 
adjusted  to  cut  on  a  common  line,  making  the  bar  ft 
four-point  cutting  tool.  A  number  of  combinations  of 
cutters  can  be  incorporated  in  the  same  bar.  A  long 
tool  is  obtained  by  making  the  cutters  overlap  at  the 
inner  ends.  Although  the  cutters  are  heavy,  the  amount 
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of  stock  cut  from  the  boring  bar  is  comparatively  small. 
Its  strength  is  thus  not  reduced. 

For  rough-  and  finish-boring  cylinders,  line-boring 
and  reaming  crankcases,  and  similar  work,  bars  can  be 
furnished  with  removable  block-type  cutters.  The 
cutters  can  be  set  to  size  before  inserting  them  in  the 
bar.  The  rough-boring  blocks,  finish-boring  blocks  and 
reaming  blocks  can  be  quickly  inserted  and  removed  in 
succession,  using  the  same  bar  for  all  operations.  The 
adjusting  and  locking  mechanisms  are  included  in  the 
block,  the  only  extra  mechanism  being  a  lock  by  which 
the  block  is  held  in  the  bar.  The  block  can  be  locked 
solidly,  or  it  can  be  secured  so  as  to  allow  a  movement  of 
0.008  in.  for  float  reaming.  A  grinding  fixture  can  be 
furnished  for  the  block-type  cutter  bars,  by  which  the 
cutters  can  be  ground  so  that  they  will  align  perfectly 
when  locked  in  the  bar. 

Imlach  "Twistest"  Connecting-Rod  Gage 
The  illustration  shows  a  device  recently  developed  by 

J.  S.  Imlach,  324  Catherine  St.,  Ottawa,  Canada,  for 
testing  automotive  connecting  rods.  The  device  is 
known  as  the 

"Twistest"  gage, 
and  enables  the 
proper  aligning  of 
the  two  bearings 
on  the  ends  of  the 
rods.  The  frame 
of  the  device  is 
bolted  to  the  bench, 
as  it  is  not  neces- 

sary to  move  it. 
The  ribbe3  struc- 

ture above  the  base 
has  three  narrow 
vertical  surfaces 

accurately  ground 
in  a  plane  at  right- 
angles  to  the  axis 
of  the  bore  for  the 
mandrel  in  the 
base.  This  bore  is 
provided  with  a 
hardened  and 
ground  bushing. 
Separate  hardened 
and  ground  man- 

drels are  used  for 
each  size  of  crank 
bearing  on  the  connecting  rod.  At  one  end,  the  mandrels 
are  all  of  the  same  diameter,  so  as  to  fit  the  hole  in  the 
base  of  the  frame.  The  indicating  device  is  attached 
to  the  wristpin  end  of  the  connecting  rod.  It  consists 
of  a  hardened  and  ground  arbor  fixed  in  a  casting 
having  four  arms,  the  ends  of  the  arms  having  ground 
surfaces  lying  in  a  plane  at  right-angles  to  the  axis  of 
the  arbor. 

The  rod  to  be  tested  is  clamped  to  the  mandrel  and  to 
the  indicator.  When  the  mandrel  is  placed  in  the  frame, 
the  way  in  which  the  indicator  makes  contact  with  the 
frame  is  noted.  Since  light  is  admitted  through  the 
open  frame,  it  is  easily  possible  to  ascertain  how  many 
of  the  points  are  making  contact.  The  device  indicates 
at  one  setting  the  accuracy  of  alignment  of  the  rod  in 
both  directions.  Since  the  length  of  the  arms  of  the 
indicator  is  greater  than  the  length  of  the  wristpin,  any 
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KU IMLACH "TWISTEST"      CONNECT- 
ING-ROD GAGE 

error  occurring  in  the  alignment  is  magnified.  It  is 
stated  to  be  possible  to  detect  errors  in  the  rod  of 
0.00025  in.    The  use  of  feelers  is  unnecessary. 

The  device  is  of  use  when  scraping  bearings,  and 
serves  as  a  jig.  In  this  case,  the  rod  is  fastened  to  the 
indicator,  but  is  not  clamped  to  the  mandrel.  It  is 
tested  from  time  to  time  on  the  mandrel  as  the  scraping 
progresses.  The  final  fitting  is,  of  course,  done  on  the 
crankshaft  itself.  The  device  is  also  of  use  in  testing 
the  alignment  of  the  piston  when  the  piston  and  the  rod 
are  assembled.  The  standard  device  is  adaptable  to  rods 
from  6  to  121  in.  long  between  centers.  Interchangeable 
mandrels  up  to  2i  in.  in  diameter  and  indicator  arbors 
up  to  H  in.  in  diameter  can  be  supplied. 

Diamond  Universal  Hob  for  Cutting 

Sprocket  Teeth 
The  universal  hob  for  cutting  sprocket  teeth,  that 

was  described  on  page  350  of  American  Machinist, 
is  not  manufactured  nor  sold  by  the  Diamond  Chain  and 
Manufacturing  Co.  of  Indianapolis,  Ind.,  although  it  was 
developed  by  that  concern.  The  hob  can  be  supplied  by 
the  Brown  &  Sharpe  Manufacturing  Co.,  Providence, 
R.  I.,  the  Illinois  Tool  Works,  Chicago,  111.,  and  the 
Union  Twist  Drill  Co.,  Athol,  Mass. 

Machinery  and  Power  Our  Slaves 
A  scientist  in  the  Smithsonian  Institute  at  Wasliing- 

ton  has  figured  that  the  use  of  power  and  machinery 
gives  to  every  man,  woman,  and  child  in  this  country 
the  equivalent  of  30  slaves.  In  other>  words,  he  says, 
take  away  all.  our  machinery  and  steam,  and  electric 
power  and  it  would  require  three  billion  hard-working 
slaves  to  duplicate  the  work  done  by  Americans  of  today 
with  the  use  of  these  modern  inventions. 
Why  envy  the  nobleman,  back  in  ancient  Egypt  op 

Bagdad,  with  thirty  slaves  toiling  for  him? 
He  had  swift-running  slaves  bring  him  fish  from 

the  ocean  and  bird  tongues  from  the  mountains.  Today, 
with  a  few  dimes,  you  can  get  a  tin  can  of  shrimp 
brought  from  Japan,  a  bag  of  nuts  from  Brazil,  a  can 
of  sardines  from  Norway. 

Your  slaves — machinery  and  power — bring  them. 
Your  real  wealth  is  measured,  not  in  money,  but  in 

the  number  of  things  you  obtain  to  eat  and  wear,  the 
ease  with  which  you  get  them,  the  comforts  and  con- 
/eniences  of  your  home,  methods  of  transportation  and 
amusement. — Plainville    (Col.)    Republican. 

Air  Service  in  Mexico 
Commercial  aviation  is  rapidly  expanding,  and  thus 

giving  proof  of  the  increasing  importance  of  this  branch 
of  the  automotive  industries.  The  Secretary  of  Com- 

munications of  Mexico,  according  to  El  Campo  of 
September,  1921,  has  made  arrangements  with  a  foreign 

company  with  a  view  to  establishing  ait  aerial  trans- 
portation service  for  passengers  and  cargo  between 

Mexico  City  and  Tampico.  The  operating  company 
made  the  first  trip  with  passengers,  mail,  and  cargo  on 
Sept.  1,  taking  2i  hours  from  Mexico  City  to  Vera  Cruz 
and  1  hour  from  Vera  Cruz  to  Tampico.  When  the  ship- 

ment of  the  fifteen  machines  arrives,  the  services  will  be 
extended  to  include  San  Luis  Potosi,  Monterey,  Laredo, 
and  Matamoros.  A  special  service  will  be  established 
between  Tampico  and  Laredo. — Commerce  Repori^. 
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Railroads  Show  Poor  Finan- 
cial Rcdurnt  in  1921 

TW  Aaanrial  rMidta  of  operation  in 
Ittl  by  Um  101  CUh  I  railroMb  in 
tk*  United  SutM  ar*  altown  in  «  re- 

port J«st  BT— anfd  to  th«  Inter*tat4s 
Camuinf  CoanaiaBion  by  th«  Asaocia- 
tiaB  vt  Railway  Extcutivrs. 

Tbaac  rmtlroada  had  a  net  operating 
lac— a  of  1615^25,619.  which  was  at 
Um  aanoal  rate  of  rvtum  of  3.31  per 
eaat  oa  their  tenative  valuation.  iVi* 
Ibcoom  hardly  more  than  covered  thv 
brtanat  rharsea  and  rentals  alone, 
tkaa*  items  amounting  to  $603,000,000 
la  IMO  and  more  than  that  in  1921. 
Ptfty-four  railrtMids,  consii«tinK  of  26,- 
ttZ  mile*  of  track,  had  operating  de- 
flriu  in  1921,  the  deAciU  for  those 
roads  totallins  $29,114,000.  Operatinfc 
ravanaaa  totalad  |5;i69jB88/)00.  a  de- 
eraaaa  of  10.6  per  cant  compared  with 
tha  total  in  1920.  Operating  expenses 
far  tha  past  vear  amovatad  to  14,602,- 
4ttjM0,  which  was  a  dacraaac  of  21.1 

caat    compared    with     the     yaar HSo 

Australian  Railways  Not  to 
Standurdizc  Track  (^age 

Lniflcation  of  railway  gaffe  in  Ans- 
tralia  haa  baaa  drvoped  for  tne  pretant 
by  the  coafaraBce  of  state*  premiera 
with  tha  FadM«l  Pnme  Minister,  ac- 
cordinc  to  reports  from  Melbourne. 
Aostralia.  The  report  of  the  Royal 
Commission  on  the  matter  of  uniform 
railway  cage  compiled  under  direction 
of  the  Clommonwealth  Parliament,  and 
pablishrd  October  12,  1921,  shows  that 
ID  Aostralia  there  are  now  I2jt&i  milaa 
of  railway*  of  3  ft.  6-ln.  gaca,  baaidaa 

ay  miles  built  to  other  garaa.  Tha 

'  Mion  has  recommended  tha  eon- 
I  of  all  railways  to  the  4  fU  81-in. 

r  aa  a  atandard,  and  the  flnt  inatall- 
would  involve,  it  is  catimatad,  an 

ootUy  of  <21 ,600,000. 

A.  W .  Whitney  Elected  Chair- 
man of  Standards 

Committee 
At  the  annual  meeting  of  the  Ameri- 

can Engineering  Standards  Committee, 
held  in  New  York  on  Feb.  9,  Albert  W. 
Whitney,  a  representative  of  the 
National  Safoty  Council  was  elected 
chairman.  George  C.  Stone,  a  repre- 

sentative of  the  American  Institute  of 
Mining  and  Metallurgical  Engineers, 
was  re-elected  vice-chairman.  Mr. 
Whitney  is  associate  general  manngi-r 
of  the  National  Bureau  of  Casualty  and 
Surety   Underwriters. 

The  fullou'in^  were  elected  on  the executive  committee:  Martin  Schrieber, 
Sullivan  W.  Jones,  C.  E.  Skinner,  E.  A. 
Frink,  Eutrene  C.  Peck,  John  A.  Capp, 
A.  H.  .Moore,  N.  A.  Carle,  Dana  Pierce, 
A.  Creasy  Morrison,  Coker  F.  Clarkson, 
T.  H.  MacDonald,  G.  K.  Burgess,  0.  P. 
Hood,  Francis  /.  Cleary,  Beverly  C. 
Dunn. 

Rehabilitation  Campaign 
The  Merchants  Committee  of  the 

BridKeport,  Conn.,  Chamber  of  Com- 
merce, is  making  a  survey  of  all  avail- 

able manufacturing  space  in  the  city, 
with  a  view  of  bringing  additional  in- 

dustries to  Bridgeport.  The  campaign 
waj  started  recently  by  the  Chamber  uf 
Commerce  to  get  a  line  on  all  the  war- 

time factories,  now  idle,  and  bring  other 
peace-time  concerns  to  take  them  over. 
The  business  men  of  the  city  have 
pledged  neveral  thousand  dollars  to  sup- 

port the  campaign. 

Bel^an  Iron  and  Steel 
Belgium's  iron  and  ataal  production 

Asurea  for  Jaatiary.  1922,  have  Just 
raealraJ  br  the  Department  of 
larre  caMe  from  commercial  at- 
William  C.  Huntington,  »f  Brua- 

aala.  The  totals  for  the  month  are 
aUtad  to  have  baao:  Pic  Iron.  94,210 
aMtrk  tana;  raw  ataal.  76.450  tona: 
raoakalaal  raatinga,  3,240  tona;  flnisbed 
Btaarti.W0  tons;  flnishcd  irun  15,082; 
Saallar  was  prodorad  in  the  amount  of 
MM  tens. 

Chance  for  American 
Machinery  in  Ireland 

An  excellent  opportunity  for  Amer- 
ican manufacturers  of  agricultural  ma- 

chinery to  introduce  their  equipment 
in  Ireland  will  be  afforded  by  the 
annual  agricultural  spring  show  of  the 
Koval  Dublin  Society,  to  be  held  at 
Ballsbridge,  Dublin,  on  May  16  to  18. 
This  show  is  attendinl  bv  practically  all 
thoae  who  are  interestea  in  agriculture 
in  Ireland,  and  it  is  believed  that  sub- 

stantial sales  of  American  implements 
and  machinery  will  follow,  if  these 
products  are  on  display.  Allocation  of 
sitae  for  exhibits  will  be  made  soon. 
Intereated  American  manufacturers 

should  apply  promptly  to  the  sacra* 
Uries  of  the  Royal  Dublin  Society. 
Dame  St.,  Dublin,  Ireland,  for  rates  and 
conditions  governing  the  exhibition. 

British  Air  Service  Grows 
with  Government  Aid 

The  British  Air  .Ministry's  report  for 
the  six  months  ended  Sept.  SO,  1921,  hni 
just  been  received  by  the  Dcpurlment  of 
Commerce  from  Consul  Reed  at  Loii- 
don.  It  shows  that  fewer  passenKers 
and  less  tonnage  were  carried  by  Hir  in 
the  summer  of  1921  than  in  the  two  ))re- 
ceding  summers.  From  the  standpoint 
of  the  number  of  passengers  carried, 
the  period  from  the  inauguration  «9 
commercial  flying  on  May  1,  1919,  || 

Sept  30,  1919,  was  the  most  activik although  most  of  these  were  local 
flights. 

During  the  summer  of  1921,  passen- 
ger traffic  reached  its  height  during  tha 

month  of  August,  when  9,609  persons 
were  carried,  of  which  2,021  were  cross- 
channel  passengers,  mainly  residents  of 
Great  Britain  and  France. 

Sudsidies  amounting  to  £200,000  per 

year,  now  paid  by  the  British  govern- 
ment, to  provide  a  regular  air  service 

between  London  and  Paris,  will  be  con- 
tinued for  some  monthsi  A  permanent 

scheme  of  subsidies  is  contemplated, 
however,  and  it  is  now  proposed  that 
the  government  shall  pay  to  certain 
approved  British  Arms  operating  a 
cross-channel  air  service  with  Briti^ 
machines  and  engines,  a  subsidy  <Mt  ■ 

per  cent  of  their  gross  eamir"'".  «^ that  the  Air  Ministry  shall  i 

portion  of  the  fleet  on  a  hirej  ■  '<  ' oasis  at  less  than  cost  price. 
During  the  past  year  certain  features 

of  air  navigation  have  been  more  or  }en 
standardized.  All  British  niHrhim-i 
operating  on  cross-channel    r<'  n 
now  fltted  with  wireless  appai  I 
under  the  new  air  navigation  oKnr  uns 
will  be  made  compulsory  for  all  ma- 

chines capable  of  carrying  ten  or  mora 
passengers.  The  stations  at  Croydon 
and  Pulham  have  been  provided  with 
wireless  direction  finding  stations  which 
work  together  and  enable  aircraft  to 
ascertain  their  positions.  Experiments 
are  being  made  with  various  pyro- 

technic devices  and  colored  searchlighti 
for  directing  aircraft  to  aerodromes  ia 
foka  or  mista. 

Machinery  in  China 
Director  Klein  of  the  Bureau  of 

Foreign  and  Domestic  Commeree  statOi 
that  the  development  of  factories  la 
China  and  India  has  created  new  mar- 

kets for  American  machinery  and  gen- 
eral equipment.  Two  million  dollan 

worth  of  machinery  was  sold  to  cotton 
factories  in  China  through  efforts  of 
the  bureau. 
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Technologic  Papers  in 
Book  Form 

Beginning  with  Technologic  Paper 
No.  203,  the  Bureau  of  Standards  of  the 
Department  of  Commerce,  will  issue 
volumes  of  750  pages  each,  containing 
consecutive  reprints  of  these  papers. 
This  will  enable  libraries  and  schools 
to  keep  an  accurate  and  comiplete  copy 
of  each  series. 
The  volume  will  be  uniform  in  style 

and  size  with  that  of  the  scientific  pa- 
pers of  the  Bureau  of  Standards.  Since 

so  few  copies  are  available  for  free  dis- 
tribution, it  is  no  longer  possible  to 

complete  all  the  sets  from  the  begin- 
ning. The  Superintendent  of  Docu- 
ments maintains  a  sales  stock  which 

will  help  to  complete  back  sets,  and  he 
reprints  any  publication  for  which  there 
is  sufficient  demand. 
The  suggested  grouping  of  tech- 

nologic papers  into  volumes  need  not  be 
followed  by  libraries  which  classify  the 
papers  on  the  shelves  by  subjects,  but 
the  suggested  grouping  will  be  con- 

venient for  those  libraries  which  main- 
tain the  series  in  consecutive  order  as 

sent  out. 
A  title  page  and  index  (issued 

separtely)  will  be  transmitted  with  the 
last  Technologic  Paper  of  each  volume 
to  those  libraries  or  subscribers  who 
receive  the  complete  series. 

Subscriptions  can  be  placed  for  the 
eeries  of  technologic  papers  by  sending 
written  orders  addressed  "Superinten- 

dent of  Documents,  Government  Print- 
ing OiHce,  Washington,  D.  C,"  and  in- 

closing $1.25  to  cover  a  sufficient  num- 
ber of  the  papers  to  make  one  volume. 

Separate  numbers  of  the  technologic 
papers  may  be  purchased  at  nominal 
cost  by  sending  to  the  same  address. 

Circular  24  contains  a  descriptive  list 
of  all  Bureau  of  Standards  publications 
issued  since  the  establishment  of  the 
Bureau.  An  extended  abstract  shows 
clearly  the  nature  of  the  subject  mat- 

ter and  gives  in  many  cases  a  brief 
summary  of  the  result.  This  list  will  be 
distributed  to  applicants  free  of  charge. 

Mrs.  Roebling  a  Director 
Mrs.  Blanche  Estabrook  Roebling, 

widow  of  Karl  G.  Roebling,  of  Trenton, 
N.  J.,  has  been  elected  a  member  of  the 
board  of  directors  of  the  John  A. 

Roebling's  Sons  Co.,  of  which  her  hus- 
band was  president.  Mrs.  Roebling  is 

a  daughter  of  Henry  D.  Estabrook  and 
is  an  able  business  woman.  She  is  be- 

lieved to  be  the  only  woman  in  the 
United  States  who  occupies  a  position 
in  the  directorate  of  a  business  concern 
of  such  proportions.  Mrs.  Roebling  and 
William  Gummere,  superintenden':  of 
the  steel  mills,  succeed  as  directors 
Scott  Scammell,  of  Trenton,  and  Her- 

bert Noble,  of  New  York. 

Inspectors'  Bulletin 
I  The  American  Society  of  Mechani- 

cal Inspectors  will  publish  a  monthly 
bulletin  containing  news  of  the  society 
and  information  relative  to  the  further- 

ance of  mechanical  inspection.  The 
first  issue  of  the  bulletin  will  appear 
this  month.  The  paper  will  be  issued 

from  the  society's  headquarters,  29 
West  39th  St.,  New  York  City.  H.  M. 
Spitzenberg,  secretary  of  the  society, 
will  be  in  charge. 

Chamber  of  Commerce 
Against  Certificate  Bonus 
The  following  statement  was  issued 

last  week  by  Joseph  H.  Defrees,  presi- 
dent of  the  Chamber  of  Commerce  of 

the  United  Stites,  with  reference  to 
the  proposed  certificate  plan,  at  this 
writing  the  latest  proposal  for  paying 
the  soldier  bonus: 

"A  general  bonus  paid  through  cer- 
tificates is  ■  just  as  objectionable,  from the  point  of  view  of  the  Chamber  of 

Commerce  of  the  United  States,  as  such 
a  bonus  paid  in  cash.  The  organizations 

participating  in  the  national  chamber's referendum  which  closed  on  Feb.  21, 
were  as  unmistakable  in  their  opposi- 

tion to  a  certificate  plan  as  to  a  cash 
plan.  They  cast  1,221  votes  against 
a  general  bonus  in  either  form,  and 
only  467  votes  in  favor. 

"The  chamber's  opposition  is  to  a 
general  bonus,  however  paid.  The 
chamber  has  not  opposed  a  bonus 
merely  on  account  of  the  amount  of 
money  that  is  involved.  Attention  has 
been  called  to  the  money  requirements 
because  of  their  importance  and  the 
financial  problems  and  consequences 
they  entail.  Similar  reasons  demand 
public  attention  to  the  plan  now  being 
considered  by  a  committee  of  Congress. 

This  plan  calls  for  "certificates"  pay- 
able in  twenty  years  or  at  death,  in  an 

amount  equal  to  a  cash  bonus  increased 
40  per  cent,  and  by  compound  interest, 
these  additions  being  on  account  of 
postponement.  Consequently  the  face 
value  of  certificates  payable  in  twenty 
years  will  be  about  three  and  one-third 
times  a  cash  bonus  if  paid  now.  Under 
this  plan  the  Government  would  have 
to  provide  five  billion  dollars  over  a 
period  of  twenty  years,  with  somewhere 
around  a  billion  dollars  for  use  in  1925 
and  the  greater  part  of  the_  rest  in 
1943.  These  obligations  are  in  effect 
proposed  in  substitution  for  a  cash 
bonus  estimated,  if  every  ex-service 
man  took  cash,  at  a  billion  and  a  half 
paid  over  the  years  1922  and  1923. 
In  the  two  years  before  1925  when  the 
Government  would  have  to  find  about 
one  billion  dollars  there  are  upwards 
to  six  billion  dollars  of  debt  to  be 
paid  or  refunded.  That  a  requirement 
of  one  billion  dollars  more  will  have 
serious  consequences  is  obvious. 

"Some  features  of  the  certificate  plan 
now  under  consideration  by  the  House 
Committee  on  Ways  and  Means  are 
even  more  objectionable  than  the 
original  bonus  bill.  It  is  proposed 
that  certificates  should  be  used  as 
collatoral  for  loans  at  banks  and  such 
loans  should  be  rediscounted  at  the 
Federal  Reserve  Banks.  Such  a  pur- 

pose means  return  to  war  conditions 
under  which  the  reserve  banks  held 
large  amounts  of  loans  secured  by 
government  war  obligations.  One  of 
the  problems  of  readjustment  has  been 
to  get  this  paper  out  of  the  reserve 
banks  and  other  paper  of  similar  kind 
out  of  other  banks.  Great  progress 
has  been  made,  but  this  progress  will 
be  undone  by  the  new  proposal. 

"Loans  of  this  character  have  no 
place  in  the  commercial  banking  sys- 

tem. They  found  their  entry  only  in 
a  war  emergency.  No  loans  should  go 
into  the  federal  reserve  system  except 
such  as  are  speedily  and  surely  self- 
liquidating.  Violation  of  this  principle 
means  inevitable  inflation  and  other 
evils  which  are  sure  to  follow  violation 

of  sound  banking  principles." 

Machinists  and  Toolmakers 
in  Census  Reports 

Figures  being  compiled  at  the  Bu- 
reau of  Census,  in  Washington,  show 

a  consistent  ahifting  in  the  mechanical 
forces  of  the  country  in  the  last  ten 
yeans.  A  comparison  of  a  few  of  the 
cities  follows: 

Oakland,  Qal.,  had  3,689  machinists 
and  toolmakers  in  1920.  This  is  an  in- 

crease tron  1,174  in  1910.  There  were 
381  mechanical  engineers  in  Oakland 
in  1920,  as  compared  with  eighty-six in  1910. 

New  Hampshire  had  4,592  machin- 
ists and  toolmakers  in  1920.  This 

shows  an  increase  from  3,471  in  1910. 
Montana  had  2,198  machinists  and 

toolmakers  in  1920.  This  is  an  in- 
crease from  1,251  in  1910. 

Idaho  had  1,472  machinists  and  tool- 
makers  in  1920.  This  compares  with 
740  in  1910.  The  1920  census  shows 
that  South  Dakota  has  1,724  machin- 

ists and  toolmakers,  an  increase  from 
516  in  1910. 

Utah  had  2,010  machinists  and  tool- 
makers  in  1920,  compared  with  1,120 
in  1910.  When  the  1920  census  was 
taken  Arizona  had  1,675  machinists 
and  toolmakers.  This  compares  with 
757  in  1910. 

Pittsburgh  had  6,523  machinists  and 
toolmakers  when  the  1920  census  was 
taken,  but  only  5,429  in  1910.  Dela- 

ware had  2,955  machinists  and  tool- 
makers  in  1920  and  1,641  in  1910. 
Providence,  R.  I.,  had  5,066  machinists 
and  toolmakers  when  the  1920  census 
was  taken.  This  compares  with  4,5l0 
in  1910.  Omaha,  Nebraska  had  1,228 
machinists  and  toolmakers  in  1920, 
compared  with  842  in  1910. 

Use  of  Freight  Equipment 
Shows  Business  Improvement 

The  number  of  freight  cars  idle  be- 
cause of  business  conditions  totaled 

437,678  on  Feb.  23,  comparea  with  449, 
819  on  Feb,  15,  a  reduction  of  12,141, 
according  to  reports  just  received  from 
the  railroads  of  the  country  by  the  car 
sei-vice  division  of  the  American  Rail- 

way Association. 
Comparisons  show  that  of  the  total, 

264,814  were  surplus  freight  cars  in 
good  repair  and  ready  for  immediate 
service  if  traffic  demands  warranted. 
This  was  a  reduction  of  13,667  com- 

pared with  the  number  of  such  cars  at 
the  middle  of  the  month.  The  remain- 

ing 172,864  were  cars  in  need  of  repairs 
over  and  above  the  number  normally 
regarded  as  being  unfit  for  use  until 
repairs  have  ben  made. 

Surplus  box  cars  in  good  order  num- 
bered 105,938,  a  decrease  of  6,616  since 

Feb,  15,  while  surplus  coal  cars  in  good 
repair  totaled  105,570,  a  decrease  of 
6,480  within  the  same  period.  Surplus 
coke  cars  showed  a  decrease  of  104 
within  approximately  a  woek,  while  a 
decrease  of  449  was  reported  for  stock 
cars  with  the  same  time,  which  brought 
the  total  down  to  20,732. 

Of  the  2,282,136  freight  cars  on  line 
on  Feb.  15,  reports  showed  332,614,  or 
14.5  per  cent,  in  bad  order,  compared 
with  331,050  or  14.5  per  cent  on  Feb.  1. 
Allowing  7  per  cent  of  the  cars  on  line 
as  being  normally  in  need  of  repairs 
would  leave  172,864  as  the  number  in 
excess  of  that  amount  which  are  idle 
and  out  of  repair. 
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Business  Conditions  in  Germany 

dcclin*  of  botimw.   which   im- 
at    th«    ri84p    of    the 

,  continurd  in  •  mort 
durinc     January. 

litnvry    woriB  w*  atilT  fully    rm- 
with  tha  oHars  booked  U*t  fall, 

whirh  explains  whv  th*  anvinployinent 
rate.  lh«  beat  inaication  of  buain<ms 
c«fMlttiaiu.  incrvaaed  ali(hUy  in  Dertm- 
bar.  In  Novambvr  this  rate  hai 
4«tadM  d«WB  to  the   incredibly    low 

of  1.4  par  cant.  For  December 
■plojrment  rate  of  1J<  per  cent 

rariMdcd.  The  January  ncura  is 
Bol  jret  available,  but  i*  belit-ved  to  b? 
•aaewhai  hicher.  Thi*  rate  applie*  to 
tiM  total  of  workmen  organisrd  in  tht- 
tr*4M  aaioas.  and  dilTen  in  the  various 
Unaa  of  faidaatry.  In  the  machine 
taUtaic  and  metal  indnstr>\  for  in- 
ataace.  it  was  only  0.6  per  cent  in 
December.  New  business  is  coming 
in  rather  slocviahljr.  which  in  one  way 
b  looked  upon  with  some  apprehension. 
Wt  in  another  seems  to  br  n»t  quite 

slcoma     to     manufacturers.       'fhe 
.to  say  reluctance,  with 

vhiA  erdais  rcqnirlnc  several  months 
for  delivery  are  treated,  is  becoming 
stroBcly  pronounced.  The  new  tax 
lawa,  the  transitory  state  of  the  prices 
of  coal  and  raw  material,  whirh  are  in 
a  constant  upward  movement,  combined 
with  the  unsettledness  of  the  wages, 
let  appear  that  all  price  estimates  are 
buOt    upon   quicksands. 

Ukicvs  Wa.kt  Suding  Scalk 

A  tamporary  agreement  has  been 
rsoehed  in  several  places  between 

Bofacturers  and  the  machinists' 
providing  for  an  increase  of 

tha  wrges  at  an  average  of  1.60  marks 
per  hour,  bttt  great  divergence  still 
prevails  betwaen  the  minds  of  the  two 
partiaa  with  regard  to  reaching  a  deft- 
nita  acreement  for  the  current  year. 
TIm  anions  are  pressing  the  demand  to 
place  the  wagta  on  a  sliding  scale,  mov- 

ing with  the  index  figures  for  the  living 
ananaaa.  but  this  is  strongly  opposed, 
not  ao  much  by  the  mviufacturers,  but 
hf  the  government.  Manufacturers 
■ufattain  that  no  reliable  index  figures 

upon  which  to  base  sliding  wagca, 
point  to  the  difficulties  which  would 

arise  if  wages  wouH  immediately 
follow  all  market  fluctuations  of  coni- 
OMditiea.  Tliere  are,  howevpr,  actually 
aevaral  departments  of  the  government 
at  work  to  And  a  aolution  of  this 
problem,  but  from  the  opinions  in 
authoritative  quarters  it  appears  that 
this  to  only  a  demonstration  of  good- 

will, without  serious  intentions,  llie 
government  is  helping  to  maintain  a 
romparative  steadiness  of  the  rate  of 

which  might  assist  in  tiding 
■  the  difllcolty.  In  view  of  the  stop- 

of  the  mark  depreciation,  the 
anions  seem  more  amenable  to 

to  terma.  although  a  considerable 
clement  of  unsettladnaaa  prevails,  as 
waa  exhibited  by  the  recent  strikes. 
New  wage  tariffs  have  been  concluded 
in  a  namber  of  indoatrial  branches  at 
an  increaae  of  from  IK  to  M  per  cent. 
TUa  ia  frobahly  the  margin  inside  of 
whidi  ••Hopromise  will  be  struck  with 
t*ia  RMcUniats'  union*.  The  temporary 

of  1.60  marks  already  allowed 

BY  OUR  BGRUN  CORRESPONDENT 

brings  the  machinist's  wages  up  to II  JO  marks  for  skilled  worxmcn  over 
IS  years  of  age,  which  is  nineteen  times 
above  the  pre-war  level;  and  9.70 
marks  for  unskilled  workmen  over  21 
years  of  age,  or  twenty-four  times 
more  than  in  pre-war  time. 

As  the  increase  of  living  expenses 
above  pre-war  level,  according  to  index 
figures  available,  is  onlv  1,600  per  rent, 
the  wages  paid  have  alrea<ly  advanced 
beyond  the  standard  set  by  the  index 
figures.  The  high  cqst  of  unskilled 
laDor  in  comparison  to  skillMi  labor  is 
one  of  the  sorest  points  of  the  whole 
wage  problem,  esporially  as  factories 
arc  carrying  more  unskilled  labor  than 
in  pre-war  timea.  Fettered  as  they  are 
bv  the  laws  protecting  the  workmen, 
all  attempts  to  return  to  healthier  con- 

ditions are  futile,  or  at  the  best  very 
difdcult. 

PucCB  Going  Up. 
Under  such  conditions  there  is  no 

chance  of  a  stop  in  the  price  move- 
ment, and  prices  will  move  upwards. 

This  is  in  fact  disclosed  by  the  condi- 
tions prevailing  on  the  niurket.  The 

weakenini^  of  prices  following  the  de- cline of  incoming  oiderss  has  ceased, 
and  a  steady  increase  on  the  whole  ime 
can  be  observed,  in  spite  of  the  slacken- 

ing of  business.  The  abandonment  of 
hopes  in  this  direction  has  lately  given 
the  market  a  bettor  tone,  at  least  as 
far  as  the  domestic  market  is  con- 
cerned. 

The  export  business  has  sunk  back 
into  the  state  prior  to  the  business 
boom  of  last  f^JI,  and  no  revival  is 
expected  or  looked  for  at  present.  With 
the  exception  of  Russia,  which  is  be- 
ixtming  more  and  more  a  factor  in  thi> 
market  for  railroad  material  and  agri- 

cultural machinery,  all  other  export 
business  is  getting  more  and  more  be- 

calmed. The  tendency  of  expansion  and 
re-organization  in  the  German  industry, 
noticeable  in  all  branches,  is  un- 

diminished and  will  doubtless  continue 
to  find  strong  expression  on  the  market 
as  soon  as  the  trend,  which  the 
political  conditions  bearing  upon  the 
price  movement  will  take,  oecomes  an 
absolute  certainty.  The  expectations 
of  a  radical  rhange  of  conditions,  built 
upon  the  forthcoming  conference  in 
Genoa,  are  more  and  more  diminishing, 
and  are  giving  place  to  a  more  sober 
sur\'oy  of  the  possibilities  of  the  ne* 
future.  Manufacturers  cannot  see 
where  a  reverse  of  prices  coul'l  come 
from,  even  If  Germanv  obtained  all  the 
success  at  Genoa  which  her  govern* 
ment  appears  to  expect.  The  present 
frame  oi  mind  of  the  business  world 
is  characterized  by  a  mixture  of  in- 

creasing optimism  in  the  future  and  a 
belief  that  if  a  rhange  of  the  (fnnncial 
conditions  is  on  the  way  it  will  not 
take  efTi-ct   for  some  time  to  come. 

The  returns  of  the  foreign  trade  in 
1921,  which  are  now  available,  demon- 

strate that  the  complaints  of  the  ma- 
chine building  industry  with  regard  to 

the  export  business  are  not  without 
foundation.  Official  export  Btatistics 
for  the  months  from  January  to  April, 
1921,  have  never  been  collected;  but  by 
substituting  Informatory  figures  of  the 
manufacturing  associations   it  appears 

that  the  total  exports  of  the  machine 
building  industry  in  1021  amounted  to 
350.0011  tons  compured  with  f>3G,000  tons 
in  r.M2,  and  over  000,000  tons  in  I'.iia. 
UurinK'  the  summer  monlh.s  the  exports 
innintnintMH  a  level  of  about  35,000  tons 
per  month,  which  decreased  tuwanit 
the  fall  to  27,000  tons.  A  recovery  took 
place  in  December,  in  which  month 
37,000  tons  were  exported.  The  ship- 

ments in  January  and  February  wcio 
probably  somewhat  hicher.  Prins 
maintained  an  average  of  1(5  000  marks 
per  ton,  or  approximately  fifteen  tinus 
the  pre-war  level,  up  to  August.  They 
increa8e<l  during  the  subsequent  months 
to  25,000  marks  per  ton.  ami  in  l>e- 
cember  to  tover  30,000  marks.  The 
rate  of  exchange  was  twenty  times 
under  parity  in  August;  in  November 
eighty  times:  and  in  December  forty 
times.  The  depreciation  of  the  money 
is  therefore  not  expressed  in  the  export 

prices. 
If  the  total  of  the  machines  exported 

remained  behind  pre-war  level,  it  can 
be  obserA'ed  that  the  drop  did  not 
afTert  all  rlasses  of  machines  equally. 
In  many  rases  the  exports  compare 
very  favorably  with  pre-war  results, 
in  others  they  remained  considerably 
below.  The  locomotive  industry  en« 
Joyed  a  fair  amount  of  export  busi* 
ness,  while  the  exports  of  steam  and 
rombustion  engines  were  remarkably 
small.  Machines  for  the  textile  in- 

dustry had  about  50  per  cent  of  tha 
pre-war  exports,  and  Hgricultural  ma^ 
chinerj'  75  per  cent.  The  only  decided 
increase  above  the  pre-war  level  is 
exhibited  in  the  rase  of  machine  tools. 
This  branch  of  the  machine  building 
industry  has  now  acquired  a  very  im- 

portant position  in  uermany's  foreign 
trade,  and  stands  second  to  the  loco- 

motive industry.  Whereas  in  pre-war 
times  the  machine  tool  exports 
amounted  to  a  tenth  part  of  the 
total  machinery  exports,  nearly  • 
fourth  of  the  1921  exports  comprised 
machine  tools.  The  year  1921  was  a 
record  year  for  machine  tool  exports. 
The  total  of  1921  was  78.000  tons, 
and  has  never  before  been  reached. 
It  exceeded  that  of  the  most  proa- 
perous  pre-war  year,  1913,  and  it 
considerably  higher  than  any  of  the 
other  preceding  years.  Foreign  ship- 

ments fluctuated  in  the  year  between 
4,000  tons  in  May  and  8,000  toiin  in 
July.  In  November  4.900  tons  were 
shipped,  and  5,400  tons  in  December. 

Export  Prices  Low 

The  prices  in  the  first  part  of  1921 
reached  their  maximum  in  May.  which 
shows  an  average  export  price  or  19,600 
marks  per  ton,  constituting  api>roxi- 
mately  nine'een  times  the  pr<-wnr 
price.  They  dropped  in  the  sub'  cinicnt months  to  from  10.000  to  17,000  minks 
per  ton,  which  level  they  maintained  up 
to  September.  The  depreciation  of  the 
mark,  which  it  will  be  remembered 
started  in  June,  is  reflected  only 
slightly  by  a  rise  in  prices.  In 
October  20,000  marks  per  ton  on  tha 
average  were  paid,  which  figure  rosa 
to  25,500  marks  per  ton  in  December. 
From  this  It  is  evident  fhat  the  nrlref 
for  foreign  shipments  were  only  in  tba 

I 
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first  half  of  the  year  somewhat  com- 
mensurate with  the  rate  of  exchange 

prevailing,  while  those  of  the  second 
half  were  considerably  bejow.  The 
average  export  price  in  November, 
which  was  21,300  marks  per  ton,  equals 
a  gold  mark  price  of  300  marks  only, 
which  is  a  little  less  than  a  fourth  part 
of  the  pre-war  average.  Considering 
the  fact  that,  according  to  reports  com- 

ing from  the  machine  tool  industry, 
most  contracts  up  to  October  were 
made  on  short  delivery,  the  backward- 

ness of  prices  can  hardly  be  under- 
stood. Complaints  are  frequently  made 

of  the  clumsy  red-tape  fashion  in 
which  the  export  control  is  handled. 
Although  such  complaints  no  doubt  are 
well  founded,  they  do  not  fully  explain 
the  ridiculously  low  export  prices.  The 
fact  is  that  many  manufacturers  and 
dealers  were  over  eager  to  clear  their 
stock  and  took  advantage  of  the  first 
signs  of  reviving  business.  Besides, 
the  instructions  issued  by  the  Associa- 

tion of  Machine  Tool  Builders  with 
regard  to  export  prices  do  not  follow 
the  fluctuations  of  the  exchange  with 
sufficient  swiftness,  and  often  lag  con- 

siderably behind  exchange  movements. 
Manufacturers  and  dealers  are  lully 

aware  of  the  insufficiency  of  export 
prices,  but  although  the  tendency  to 
get  as  much  as  possible  is  strong, 
sellers  are  shy  to  run  up  their  quota- 

tions too  close  to  foreign  prices,  as  the 
bad  experience  made  with  such  prac- 

tice in  the  past  is  still  too  fresh  in 
their  minds.  The  association  expects 
better  results  from  the  new  practice  to 
quote  in  foreign  currency.  This  has 
now  been  regulated  for  all  the  metal- 
working  industries.  Quotations  are 
made  in  marks  only  for  exports  to  the 
eastern  and  southeastern  European 
countries;  to  all  others  in  their  own 
currency  or  in  English,  French  or  Swiss 
money.  This  does  not  guard  against 
dealers  in  countries  with  low  exchange 
taking  advantage  of  the  mark  quotation 
by  shipping  goods,  ostensibly  bought 
for  their  country,  to  other  countries,  a 
practice  which  is  not  infrequently  met 
with,  and  which  probably  explains  the 
comparatively  large  exports  to  such 
countries.  Among  the  countries  shar- 

ing in  German  machine  tool  exports, 
Belgium  and  Holland  occupy  the  first 
place.  Their  purchases  far  exceed 
those  of  pre-war  times.  Holland,  for 
instance,  bought  during  the  last  three 
months  of  1921  more  German  machine 
tools  than  in  any  one  entire  pre-war 
year.  While  the  exports  to  Belgium 
and  to  France  are  obviously  for  home 
consumption,  there  can  be  no  doubt 
that  tools  bought  by  Holland  are  partly 
re-exported. 
The  slight  revival  on  the  home 

market,  following  the  slackening  of 
business  in  December  and  January,  is 
not  general  but  indications  lead  to  the 
belief  that  it  will  spread  further.  The 
opinion  prevails  that  while  the  export 
market  will  possibly  fall  off  further, 
the  demand  on  the  home  market  will 
continue  at  its  present  size,  with  slight 
variations  in  the  various  branches  of 
the  machine  building  industry.  The 
tendency  to  expand  and  to  renew  exist- 

ing equipment  is  noticeable  in  the 
whole  industry,  even  in  the  mining  in- 

dustry where  huge  investments  for  new 
and  existing  plants  are  contemplated 
or  are  already  being  carried  out.  This 
tendency  is  still  kept  in  check  by  the 
caution  with  which  the  coming  political 
developments  are  viewed. 

The  Trend  of  Business 

Improvement — Plants Resuming 
The  Gardner  Motor  Co.,  St.  Louis, 

Mo.,  is  increasing  production  at  its 
automobile  plant,  with  a  schedule  call- 

ing for  more  than  650  completed  car.i 
during  March.  This  is  considerably  in 
excess  of  the  combined  manufacture 
of  January  and  February. 

The  St.  Louis  &  San  Francisco  Rail- 
road Co.,  St.  Louis,  Mo.,  is  arranging 

to  double  the  working  force  at  its 
shops  at  Fort  Scott,  Kan.  The  works 
will  be  devoted  to  the  jnanufacture  of 
steel  bodies  for  all  coal  cars  used  on 
the  svstem. 
The  Trumbull  Steel  Co.,  Warren, 

Ohio,  has  resumed  operations  on  a  100 
per  cent  basis,  with  normal  working force. 

The  National  Axle  Co.,  Benton 
Harbor,  Mich.,  manufacturer  of  auto- 

mobile and  other  axles,  is  operating  on 
a  capacity  basis  at  its  local  plant,  and 
has  sufficient  orders  on  hand  to  insure 
production  on  this  scale  for  the  entire 

year. The  Pennsylvania  Railroad  Co.,  has 
increased  the  working  hours  in  the 
different  departments  at  its  car  shops 
at  Olean,  N.  Y.,  at  the  same  time 
adding  about  fifty  men  to  the  working 
force.  It  is  planned  to  increase  the 
number  of  employees  at  an  early  date. 
The  Regina  Co.,  Rahway,  N.  J., 

manufacturer  of  talking  machines  and 
parts,  is  being  reorganized,  and  plans 
to  resume  operations  at  its  plant  before 
the  close  of  March. 

The  Ohio  Steel  Foundry,  Lima,  Ohio, 
has  adopted  a  capacity  production 
schedule  at  its  plant,  giving  employ- 

ment to  about  500  men.  The  company 
has  secured  a  large  order  for  railroad 
castings  for  the  Argentine  Republic, 
insuring  full  production  for  a  number 
of  months  to  come. 
The  New  York  Air  Brake  Co.,  165 

Broadway,'  New  York,  N.  Y.,  is  main- 
taining active  production  at  its  plant 

at  Watertown,  N.  Y.,  and  since  the 
first  of  the  year  has  closed  contracts 
for  about  15,000  brakes  for  various 
railroad  systems.  Recent  orders  in- 

clude air  brakes  for  4,500  cars  for  the 
Union  Pacific  Railroad;  for  3,300  cars 
for  the  Pacific  Fruit  Express  Co.;  and 
for  1,000  cai-s  for  the  Great  Northern 
Railroad. 
The  Meadville  Machinery  Co.  h&s 

re-opened  the  car  shops  of  the  Erie 
Railroad  Co.  at  Stroudsburg,  Pa.,  re- 

cently secured  under  lease,  and  will 
give  employment  to  a  normal  working 
force  on  full  time.  The  plant  has  been 
closed  for  more  than  a  year.  The  com- 

pany is  also  arranging  for  the  im- 
mediate resumption  of  operations  at 

the  Huntington,  Ind.,  shops  of  the  same 
railroad,  also  acquired  under  lease. 
The  entire  plant,  including  round 
house  and  locomotive  department,  will 
be  operated  under  contract  work  for 
the  road.  The  Meadville  company,  will 
also  operate  the  shops  of  the  Erie 
system  at  Meadville,  Pa.,  and  at  Cleve- 

land and  Gallon,  Ohio. 
The  Jordon  Motor  Car  Co.,  Cleve- 

land, Ohio,  announces  an  increase  in 
production  of  350  per  cent  during 
Febi-uary,  as  compared  with  the  same 
month  of  last  year.  The  plant  is  run- 

ning at  full  capacity,  with  orders  on 
hand  to  insure  this  rate  of  production 
well  into  July. 

The  Summerill  Tubing  Co.,  Bridge- 
port, Pa.,  manufacturer  of  steel  pipes 

and  tubing,  is  maintaining  active  pro- 
duction at  its  works  and  reports  that 

orders  received.  in  January  and 
February  are  in  excess  of  those  booked 
during  the  last  four  months  of  1921. 
The  Youngstown  Pres.sed  Steel  Co., 

Warren,  Ohio,  affiliated  with  the  Sharon 
Steel  Hoop  Co.,  of  Sharon,  Ohio,  will 
increase  production  in  its  metal  lath 

manufacturing  department,  enlarging^ 
the  works  and  installing  additional  ma- 
chinery 

The  Chicago  Pneumatic  Tool  Co.,  6 
East  44th  St.,  New  York,  N.  Y.,  has 
secured  an  order  for  railroad  equip- 

ment for  the  National  Railways  of 
Mexico,  totaling  $100,000. 
The  Talbot  Manufacturing  Co., 

Easton,  Md.,  manufacturer  of  wheel- 
barrows and  kindred  equipment,  is 

working  on  a  capacity  schedule  with 
orders  on  hand  to  maintain  this  basis 
of  operation  for  several  months  xo> come. 

The  Reo  Motor  Car  Co.,  Lansing, 
Mich.,  is  maintaining  a  capacity  sched- 

ule at  its  plant,  with  incoming  orders 
in  recent  weeks  considerably  in  excess 
of  shipments.  During  Januar.  the 
company  sold  1,000  more  cars  than  the 
local  plant  shipped. 

The  Penn  Seaboard  Steel  Corpora- 
tion, Franklin  Bank  Building,  Phila- 

delphia, Pa.,  is  operating  at  four  of 
its  five  plants,  and  plans  to  resume 
production  at  the  fifth  unit  at  an  early date. 

During  the  first  week  in  March., 
automobile  and  automobile  equipment 
manufacturing  plants  at  Jackson,  Mich., 
increased  their  working  forcesj  by  more 
than  300  men. 

The  Lima  Locomotive  Works,  Lima, 
Ohio,  has  secured  an  order  for  five 
consolidation  type  locomotives  from  the 
Toledo,  St.  Louis  &  Western  Railroad 
Co.  A  contract  has  also  been  secured 
from  the  Chicago,  Burlington  &  Quincy 
Railroad  Co.,  for  eight  locomotives  of 
heavy  mountain  type. 

The  Standard  Tank  Car  Co.,  Sharon, 
Pa.,  is  increasing  production  at  its 
plant,  and  has  recently  secured  an 
order  for  sixty  insulated  tank  cars  for 
gasoline  transportation. 
The  Brier  Hill  Steel  Co.,  Youngs- 

town, Ohio,  has  adopted  a  capacity 
schedule  at  its  two  plate  mills. 

The  Baltimore  &  Ohio  Railroad  Co. 
has  resumed  operations  at  its  car 
repair  shops  at  Glenwood,  Pa.,  follow- 

ing a  shut  down  for  a  number  of  weeks. 
The  Baldwin  Locomotive  Works, 

Philadelphia,  Pa.,  has  secured  a  con- 
tract for  forty-seven  locomotives  of  • 

Mikado,  Pacific  and  Santa  Fe  type, 
fijoni  the  Chicago,  Burlington  &  Quincy 
Railroad  Co.,  approximating  $2,00u,006. 
The  Colorado  Fuel  &  Iron  Co., 

Denver,  Colo.,  has  taken  an  order  from 
the  Santa  Fe  Railroad  Co.,  for  10,000 
tons  of  rails,  and  will  handle  the 
producti^on  at  its  Pueblo  shops.  The 
company  is  said  to  have  secured  a  con- 

tract for  about  the  same  amount  from 
the  Northern  Pacific  Railroad  Co. 
The  Fedders  Manufacturing  Co., 

Military  Road,  Buffalo,  N.  Y.,  manu- 
facturer of  automobile  radiators  and 

other  metal  products,  is  arranging  for 
immediate  increase  in  production,  and 
for  this  purpose  has  leased  the  former 
plant  of  the  Lautz-Missiquoi  Marble 
Works  in  Bridgeburg,  Ontario,  for  a 
branch  factory.  Machinery  will  be 
installed  at  once. 
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The  Business  Barometer 
This  Week's  Outlook  in  Commerce,  Finance,  Agrriculture  and 

Industry  Uased  on  Current  Developments 
By  THEODORE  H.  PRICE 

BdlUM-.  C*mmtrt9  aiMl  rinanct,  N«w  York 

(ramrH«klr4.  Thftirw  H.  PHor  P\ihli»Hma  Corporatio*.  K  Ktrhtinfr  Plarr,  Sr%o  York} 

BkOois  ny  UmI  however  smooth  th« 
I  tiMy  mn  Miliac,  ■  rale  U  alwav* 

or  brrwinjr  comewhere  on  the 
i  and  in  this  feneraliution  the 

■airlmit  will  probably  acre*  with  the 
■Mirtaaf. 
THt  ebip  of  American  business  is 

iMMlnc  •toodily  on  her  coursf.  The 
brMM  to  nodorate.  and  though  her 
tpmi  to  aot  frcat  it  to  quickening,  but 
ill  tiM  offfac  there  are  to  be  dMcried 

BoUtteal  eloods  that  may  soon 

ft  wiM  to  "go  about"  unless  they 
■MwH—  dtopolM.  One  of  thMO 

to  tkocvBwtBff  oppoaitioa  to  tho 
Foot  Fowor  TrMty  in  the  Senate. 
TW  dhrwcement  of  politics  from  busi- 

Mao  is  tritely  unced  in  the  United 
Statoa  but  it  is  becomini;  plain  that 
ytfitfa*.  and  especially  international 

poUtiem,  to  tiM  nation's  most  important boaJB— e  Jttst  now;  and  if  thr.uch  the 
flanate  action  or  inaction  we  .  hall  add 
to  our  refusal  to  ent^r  the  L««irue  of 
Nottoaa,  a  rejection  of  the  treaty  that 
Mr.  Bacfcoo  n>*  neirutiated  we  may  be- 
— w  aOMMlhlni  of  an  Ishmaei  ;.mon^ 

la  refnaliur  to  attend  the  G«noa  Con- 
ferrnce  because  political  questions  were 
to  be  discussed  there,  we  have  come  very 
iMor  to  excludinir  ourselves  from  the 
world's  intem.-tional  fellou.ship  and  it 
to  to  b«  hoped  that  we  will  not  further 
•aahuiM  our  aloofness  and   osoecn- ■  III  I  !■■■ UKiiy. 

Ezratn  Falung 

remarks  are  prompted  by  the 
  it  of  our  foreign  trade  for  Janu- 

ary. For  the  aeven  months  ending  Jsn. 
81  the  execas  of  merchandise  exports 
«««r  imports  fell  from  over  4i  billions 
fai  1020  and  1921.  to  about  21  billionx  in 
1922,  and  it  is  at  present  runninK  at  the 
rate  of  not  much  over  1700.000.000  an- 
Boally.  If  the  reduction  in  the  so  calle<i 
favonble  balance  was  due  to  an  in- 
craaao  in  imports,  it  mi^ht  be  uid  that 
wo  wera  eoOectinir  the  debts  due  as  in 
coods;  bat  this  is  not  the  case,  for  im- 

durinr  the  seven  months  period 
in  about  the  same  proportion 

I  oxporto  aiMi  the  fact  seems  to  be  that 
ir  foraten  tndc  is  simply  dryinir  up. 

Wrsaly  because  the  spirit  of  non  inter- 
cooTM  that  dominate*  our  political 
policy  tai  international  alTaira  is  rradu- 
ally  atrophyinc  oor  cominerctoi  rcia- 
tions. 

In  time  we  can  of  coarse  prosper  by 
tradinr  botween  ourselves  slone,  but  it 
is  to  be  feared  that  in  tho  process  of 

adjttstinr  the  nation's  bosiness  to  this 
iimiutioa  wo  shaD  oxporionco  nraeb  dis- 

comfort. M«aaiHi0*  It  to  to  bo  noted 
that  tho  toul  of  oar  intoirontlnontal 
foreiffn  trade  for  January— that  is  oar 
eiporia  and  imports  to  snd  from  Can- 

ada. Mexico  and  Central  America — is 
naarfy  n4^,000.  which  is  about  coual 
to  «lw  tniMM  wo  did  with  F:n..land  in 

this  it  is  plain 
is  rapidly 

about  tha  only  nnfavorabk 

factor  that  is  to  be  disreme<l  in  the 

weeit's  development  and  for  tho  present. 
at  least,  it  seems  likely  that  its  nor- 

mally chillinx  effect  will  be  offset  by 
the  continued  frain  in  our  (rold  supoly 
and  the  resultini;  redundancy  of  crcait. 
The  Federal  Re8er\'e  statemrnt  for  tho 
week  shows  an  increase  uf  $14,000,000  in 
the  irold  on  hand  and  a  ritic  of  1.1  per 
cent  in  the  reserve  ratio,  which  now 
stands  at  77.8  per  cenL 
These  fiKrures  bespeak  an  ease  of 

money  that  facilitates  tho  sale  of  all 
interest  liearinK  ob!i»:ations,  and  the  re- 

sult has  k>een  a  demand  for  bond.t  that 
has  advanced  old  issues  and  made  it 

possible  to  brinir  out  many  now  ones. 
Because  thvy  are  so  readOy  salable  tax 
exempt  securities  are  beinir  put  out  with 
KTrat  freedom  and  some  thoiif^htful 
bankera  are  concerned  about  the  aiunici- 
pal  extravagance  thus  induced. 

Inflation  is  Ilnti: 

But  the  extravagant  expenditure  of 
borrowed  money  is  always  a.  concomit- 

ant ot  inflation;  it  is  in  fact  inllation, 
and  there  is  no  use  mincing  words.  We 
are  now  entering  upon  a  well  defined 
period  of  inflation.  Its  advent  has  for 
some  time  been  predicted  in  these  let- 

ters and  its  arrival  is  attested  by  the 
reviving  activity  of  nearly  every  specn- 
lative  market.  In  grain  and  cotton  its 
effect  hss  already  been  partially  felt  but 
to  not  by  any  means  exhaust  mI. 
The  reaction  of  last  week  was  but  a 

resurgence  of  the  rising  tide  that  has 
lifted  coffee  about  half  a  cent  a  pound 
and  advanced  sugar  to  5.30  for  granu- 

lated, the  highest  price  touched  in  some 
months.  Crude  rubber,  which  is  scllinir 

at  141  cents  a  pound  for  'plantation 
Intex"  may  be  one  of  the  next  staples  to show  the  tonic  effect  of  our  gold  rare. 
Apparently  there  is  a  huge  oversupply 
of  rubber,  but  the  price  is  almost  the 
lowest  on  record,  which  is  a  combination 
that  is  almost  sure  to  attract  buyinj; 

under  present  conditions. Conditions  not  dissimilar  exist  in  silk, 
which  has  become  a  highly  speculative 
commodity.  In  the  steel  industry  thintrs 
are  admittedly  better  and  some  quota- 

tions have  been  advanced  (luito  sharply. 
Trade  reportr  are  distinctly  optimistic, 
and  a  Birmingham  correspondent  writes 
us  "Well,  as  you  said  we  have  turned 
the  comer.  Our  furnaces  and  mines  are 

opening  op  and  by  July  1  will  be  oper- 
ating at  60  per  cent  capacitv.  The 

feeling  is  sure  exhilarating  to  business 

men  and  laboring  people."  Copper after  some  hesitancy  has  again  joined 

the  advancing  procession  and  "a  broad 
demand  at  \.H  cents"  is  reported.  And BO  one  might  go  through  the  whole  list 
of  basic  commodities.  The  jobbing 
trade  in  finished  products  has  not  yet 
caught  step,  but  it  is  sure  to  do  so  ss 
spring  opens  snd  summer  turns  the 
leaves  of  nature's  book. 

The  threatened  strike  of  the  bitumin- 
ous coal  mioen  and  the  labor  troubles 

In  which  some  of  the  New  England  cot- 
ton mills  have  become  involved  are  not 

to  be  ignoretl,  but  in  the  cotton  tinde 
it  is  a  maxim  to  "buy  on  striken  lici.uiso 
thev  ara  always  calle<l  to  be  settled" 
and  there  is.  I  think,  still  reason  to  hope 
that  the  coal  strike  will  be  avertc.l 
The  cheerfulness  of  the  Ain.r;i:iri 

business  world  is  naturally  retli<i,-.l  m 
the  stock  market  and  the  readw.ni  t^, 
as  the  bears  now  call  themselv.s,  have 
found  it  difficult  to  hold  prices  in  check. 
"The  advance  in  the  securities  of  the 
little  Ann  Arbor  Railroad,  which  have 
nearly  doubled  in  value  because  the  Per* 
Maniuette  is  said  to  have  bought  it,  to 
symptomatic  of  what  may  be  expected 
as  the  opportunity  for  the  railroad  con- 
tiolidationa,  for  which  the  Esch-Cum- 
mills  bill  provides,  is  appreciated. 

I  know  nothing  of  the  facts  in  the 
Ann  Arbor-I'erc  Marquette  affair  but  it 
should  \h>  plain  to  every  student  of  our 
railway  problem  that  its  easiest  solu- 

tion is  to  be  found  through  consolida- 
tion, and  that  the  railway  managers 

who  are  not  lacking  in  intelligence, 
despite  their  sonietimca  tactless  strat- 

ogy.  will  take  "the  easiest  way." 
The  dispatches  from  ovcraeas  feature 

the  troubles  of  Great  Britain  in  Irulia 
and  the  reported  indisposition  of  Lloyd 
George,  but  tho  London  stock  market  is 
nevertheless  buoyant  and  there  as  Iutp 
the  influence  of  inflation  is  apparently  iiii 
effort  to  exchange  money  for  real  prop, 
erty  that  to  being  made.  There  it  is 
naper  inflation.  Here  it  is  gold  inlla- 

tion. It  remains  to  be  seen  which  is  the 
least  objectionable  or  the  most  rlcsir- 
able.  The  way  the  question  is  put  indl- 
cates  the  economic  orthodoxy  or  liPtiMo- 
doxy  of  those  who  ask  it.  Tl 
bill  has  not  been  mentioned  ber.. 
dead.  Althoueh  the  House  will  prub> 
ably  pass  it,  arrangements  for  its  inter- 
ment  are  being  made  in  the  Senate. 

ChicafTo  Metal  Trades  Asso* 
ciation  Gives  Dinner 

The  twenty-fourth  annual  dinner  and 
meeting  of  the  Chicago  branch  of  the 
National  Metal  Trades  Association  was 
held  at  the  M  id-Da v  Club,  Chicago,  on 
Tuesday  evening.  March  7.  A  lartre 
number  of  membera  and  guests  were 

present. The  reports  of  the  officers  and  the  em* . 
plovment    department    showed    all    th. 
activities  to  tie  in  a  healthy  and  satil 
factory  condition.     One  fact  of  particU<! 
lar  interest  that  was  brought  out  was| 
that   no   strike   or   labor   difficulty 
curred  in  any  of  the  plants  during 

past  year. Addresses  were  made  by  Myrick  OJ 
Harding,  general  superintendent,  Chi'; 
cago  Plant,  Armour  &  Company,  am* 
by  Alvan  T.  Simonds^resident,  .Simonoi 
Manufacturing  Co..  Fltchburg,  Mass. 

The  election  of  officers  for  the  entl|* 

Ing  year  resulted  as  follows:    pr-"'-!""*. Harold  C.  Smith,  Illinois  Tool 
vice-president,  C.   E.   Finkl;   tr 
Wm.  Ganschow;  secretary,  Paul  Blatch- 

ford. 

I 
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Chicago  Letter 
A  complete  canvass  of  the  Western 

machine  tool  field  shows  that  February 
!was  a  much  better  month  in  the 
amount  of  business  than  January, 
although  dealers  give  conflicting  re- 

ports. The  spotty  condition  of  the 
market  is  shown  by  the  fact  that  while 
most  of  the  dealers  found  February 
better  than  January  others  report  ex- 

actly the  reverse. 
Inquiries  for  machinery  have  in- 

(creased  steadily  in  number  since  the 
first  of  the  year.  The  business  trend 
since  that  time  seems  to  be  see-sawing 
(one  week  it  is  very  good  and  the 
next  week  it  is  poor)  and  if  the  months 
fshow  similar  fluctuations,  March  will 
be  a  rather  poor  month  although  up 
to  the  present  time  everything  seems 
to  point  to  a  month  of  good  business. 
The  recent  auction  of  equipment  in 

the  plant  owned  by  H.  C.  Williamson, 
Chicago,  has  been  declared  a  failure 
by  many  who  were  present  at  the  sale. 
Although  most  of  the  machines  were  of 
late  type  and  little  used,  only  about 
half  were  removed. 
The  Santa  Fe  system  has  added  the 

following  to  its  outstanding  list:  One 
heavy-duty  type  crank  shaper  with  24- 
in.  stroke,  one  2-in.  double-head  bolt 
cutter,  heavy-duty  type  and  one  heavy- 
duty  type  gap  engine  lathe  to  swing 
18-in.  over  bed. 
There  was  an  increase  of  about  100 

per  cent  in  the  number  of  building 
permits,  issued  during  February  com- 

pared with  the  same  month  last  year. 
But  even  though  the  number  of  permits 
was  greater,  the  total  cost  of  the  pro- 
ijects  was  almost  10  per  cent  less. 
jThere  is  a  reported  increase  of  39  per 
icent  in  the  amount  of  contracts  let  in 
the  Central  West.  This  is  a  rather 
optimistic  outlook  from  the  steel  man's 
point  of  view. 

The  Chandler  Motor  Car  Co.,  of  Cleve- 
land, Ohio,  reports  net  earnings  for  the 

year  1921  totaled  $41,017,  or  14  cents  a 
share  on  common  stock,  compared  with 
$4,213,111,  or  $15.04  a  share,  in  1920. 
Bethlehem  Steel  Corporation,  Lacka- 

wanna Steel  Co.  and  the  Midvale  Steel 
and  Ordnance  Co.  have  announced  in- 
icrease  in  prices  of  bars,  shapes  and 
'plates  to  meet  the  $1.50  per  100  pounds 
quotation  by  the  Jones  &  Laughlin 
Steel  Co. 

Directors  of  the  Pennsylvania  Rail- 
road Co.  ordered  the  purchase  of  250 

new  steel  cars  for  passenger  service. 
The  Waterbury  Clock  Co.,  Waterbury, 

Conn.,  has  purchased  the  property  and 

assets  of  Robert  H.  Ingerso'll  & Brothers  for  $l,.5O0,000  in  cash.  The 
sale  is  subject  to  the  approval  of  the court. 

The  name  of  the  Ball  Engine  Co.,  has 
been  changed  to  the  Erie  Steam  Shovel 
Co.,  with  the  same  retinue  of  oflScers  as 
before.  The  offices  of  the  company  will 
be  located  in  Erie  and  in  Pittsburgh. 
The  Whitman  Barnes  Co.,  Akron,  Ohio, 

manufacturers  of  machine  tools  and 
drills,  reports  a  decrease  of  20  per  cent 
in  sales  last  year  as  compared  to  the 
year  before,  and  a  total  operating  loss 
tor  the  year  of  $280,545.    Net  sales  for 

the  year  were  $620,052,  while  general 
administration  expenses  were  $852,939. 

The  stockholders  of  the  Garvin  Ma- 
chine Co.  met  in  the  plant  in  New  York 

City  on  March  8  and  the  following  of- 
ficers were  re-elected:  Burr  K.  Garvin, 

president;  Warren  Garvin,  vice-presi- 
dent; George  Maclagan,  treasurer;  H. 

R.  Garvin,  secretary.  Rodger  B.  Gar- 
vin continues  as  general  manager. 

Plans  for  the  organization  of  the 
Zeder  Motor  Company,  at  Cleveland, 
Ohio,  were  being  made  this  week  under 
the  direction  of  R.  T.  Hodgkins,  presi- 

dent. The  company  has  been  founded 
by  F.  M.  Zeder,  for  several  years  chief 
engineer  of  the  Studebaker  Corporation. 
The  company  expects  to  produce  a  six- 
cylinder  car,  to  be  made  in  the  plant  of the  Cleveland  Tractor  Company. 

Reports  received  in  machinery  and 
allied  circles  this  week  indicate  to 
Cleveland  financial  interests  that  Henry 
Ford  may  buy  the  Tuscora  Rubber  Co. 
plant  at  New  Philadelphia,  Ohio.  It 
was  stated  that  Ford  personally  has 
recently  looked  over  the  plant. 
The  Massachusetts  Gear  and  Tool 

Co.,  of  Woburn,  Mass.,  has  been  incor- 
porated under  the  laws  of  Massachu- 

setts and  has  purchased  the  business 
and  equipment  of  the  Woburn  Gear 
Works  of  that  place.  The  business  of 
specializing  in  small  and  medium  size 
gears  and  sprockets  will  be  continued. 

The  Gray  Hub  Co.  has  been  organized 
in  Detroit,  Mich,  to  manufacture  a  line 
of  automobile  and  truck  hubs.  The  com- 

pany was  organized  by  R.  B.  Gray  who 
for  the  past  twelve  years  has  been  asso- 

ciated with  the  Timken-Detroit  Axle 
Co.,  as  factory  manager.  A  plant  has 
been  secured  at  642  Catherine  St.,  De- 

troit, and  production  is  on  the  way. 
The  Monarch  Tool  Co.,  of  Sidney, 

Ohio,  announces  a  reduction  of  10  per 
cent  on  Monarch  lathes. 

The  Sebastian  Lathe  Co.,  has  heen 
chartered  with  an  authorized  capital  of 
$100,000  to  manufacture  and  sell 
lathes  and  other  special  machinery  in 
Cincinnati,  Ohio.  Among  the  incor- 

porators are  E.  E.  Stokes  and  Clare  E. 
Sebastian. 

At  a  recent  meeting  of  stockholders 
of  the  Davenport  Machine  Tool  Co., 
Rochester,  N.  Y.,  the  following  direc- 

tors were  elected:  W.  S.  Davenport,  A. 
T.  Hatch  and  C.  W.  McKay,  of  Roches- 

ter; G.  E.  Merryweather,  of  Cleveland, 
Ohio,  and  C.  R.  Burt,  of  Syracuse,  N.  Y.. 
The  American  Brass  Company, 

Waterbury  and  Ansonia,  Conn.,  recently 
announced  a  reduction  of  a  quarter  of 
a  cent  per  pound  far  all  finished  prod- 

ucts, which  brings  current  quotations 
on  sheet  stock  down  to  20J  cents  per 
pound.  This  is  the  second  reduction 
made  during  the  past  two  weeks.  The 
present  price  allows  a  limit  of  7J  cents 
per  pound  for  manufacturing  costs  and 
profits  in  the  conversion  of  copper  into 
brass. 

The  York  (Pa.)  plant  of  the  American 
Foundry  Equipment  Co.,  is  being  moved 
from  the  old  location  on  North  St.,  to 
larger  and  better  adapted  quarters  on 
East  Market  St.,  adjacent  to  the  Mary- 

land &  Pennsylvania  Railroad.  The 
company's  molding  machines,  flasks, 
jackets,  and  pattern  mounting  sundries 
are  manufactured  at  this  plant.  Sand 
cutting  machines,  sand  blast  equipment, 
dust  arresters  and  core  machines  will 
continue  to  be  manufactured  at  the  main 
plant,  2935  West  47th  St.,  Chicago. 

The  Wright  &  Querie  Manufacturing 
Co.,  909  North  Colony  St.,  Meriden, 
Conn.,  recently  incorporated  under  the 
laws  of  Connecticut  to  manufacture 
machine  and  wood  screws,  hardware, 
etc.,  was  organized  last  week  by  the 
election  of  the  following  officers:  Presi- 

dent, H.  H.  Wright;  secretary  and 
treasurer,  C.  W.  Wright;  vice-president 
and  assistant  treasurer,  O.  J.  Querie. The  directors  are  the  above  mentioned 
and  R.  W.  Berry  and  A.  H.  Smith. 

The  Steel-Flex  Coupling  Corporation 
has  been  organized  and  has  opened  gen- 

eral ofl^ces  in  the  First  National  Bank 
Bldg.,  Detroit,  Mich.  The  company  will 
market  a  line  of  power  transmission 
equipment.  Officers  recently  elected 
are:  Norman  Pearson,  Detroit,  presi- 

dent; Sidney  R.  Teasdale,  Cincinnati, 
vice-president;  Frederick  O.  Breed, Buffalo,  secretary. 

The  Allen-Hogan  Corporation,  Stam- 
ford, Conn.,  has  filed  a  certificate  of  in- 

corporation under  the  laws  of  Connecti- 
cut, to  engage  in  the  manufacture  of 

metal  spool  ends  and  flanges  for  piano 
player  rolls,  and  to  do  other  general manufacturing;  capital  stock  is  $50,000, 
and  the  incorporators  are  R.  E.  Gillmor, 
Van  Renssellaer  Ave.,  Stamford;  A.  E. 
Moore  and  J.  L.  Watson,  both  of  New York  City. 

The  W.  F.  Concannon  Shear  Co.,  42 
Depot  St.,  Milford,  Conn.,  recently  in- 

corporated to  manufacture  steel  shears 
and  scissors,  have  announced  through 
general  manager  and  president  William 
F.  Conc^non,  that  the  concern  will 
shortly  remove  to  Bridgeport,  Conn., 
where  a  factory  will  be  established. 
The  Driscoll  Transmission  Corpora- 

tion, which  for  the  past  three  years  has 
been  developing  its  variable  speed  trans- 

mission in  its  Astoria  plant,  is  moving 
to  larger  and  more  accessible  quarters 
m  New  York  City,  where  it  will  build 
and  install  a  number  of  models  of  the 
device  on  various  types  of  machines  for 
which  its  use  has  been  licensed.  The 
New  York  laboratory  and  shop  of  the 
corporation  is  now  at  416-22  West  33rd 
St. 

H.  B.  Smith  Co.,  Westfield,  Mass.,  has 
begun  the  erection  of  an  additional 
building  for  its  foundry  work.  It  will 
be  of  steel  frame  construction. 

A  22  per  cent  reduction  of  wages  at 
the  Savage  Arms  Corporation's  plant  in Chicopee  Falls,  Mass.,  became  effective 
on  March  4. 

Page-Lewis  Arms  Co.,  Chicopee  Falls, 
Mass.,  is  about  to  place  on  the  market  a 
new  22-cal.  bolt-action,  single-shot 
sporting  rifle,  and  expects  to  bring  pro- 

duction to  150  a  day  shortly.  This 
weapon  is  designed  to  meet  the  low- 
price  importations  from  Germany.  The 
22-cal.  lever-action  rifle,  which  sells  at 
a  higher  price,  has  been  out  since  Dec. 
1,  the  rate  of  output  being  150  daily. 
These  rifles  are  being  sold  chiefly  in 
the  Western  states,  where  sufficient 
orders  have  been  taken  to  keep  the  fac- 

tory busy  until  May. 
Directors  of  the  Archer  Automatic 

Riveting  Machine  Co.,  Inc.,  of  Oroville, 
Cal.,  have  requested  the  Superior  Court 
in  that  place  to  order  a  dissolution  of 
the  corporation.  The  company  was  or- 

ganized in  1912. 
A  wage  reduction  averaging  15  per 

cent  for  600  plant  employees  became 
effective  on  March  6  at  the  motorcycle 
and  bicycle  works  of  the  Hendee  Manu- 

facturing Co.,  Springfield,  Mass. 
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dM  tlad»«  WHh  an   .  f   <i.<>«l    In.     Ordinarily,  the 
••M  of  Ihe   hiadr*  v  !    wlhuut   clearanco   allghtly 

lh«  evrilns  Ml*'".  •"  wiat  ihry  aerva  aa  a  pib^l  lo 
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Personals 

Charles  F.  Smith,  president  of 
Landers,  Frary  &  Clark,  of  New 
Britain,  Conn.,  has  resigned  as  chair- man of  the  board  of  directors  of  the 
New  Britain  Machine  Co. 

Edgar  T.  Glass  has  resigned  as  su- 
perintendent of  the  tractor  department 

of  the  New  Britain  Machine  Co.,  New 
Britain,  Conn. 

Harold  Blye,  formerly  general  su- 
perintendent of  the  National  Brass  Co., 

Grand  Rapids,  Mich.,  and  more  recently 
consulting  engineer  for  the  Benj.  Buck- 

ley Co.,  Paterson,  N.  J.,  is  now  shop 
manager  of  the  H.  E.  Boucher  Manu- 

facturing Co.,  experimental  devices  and 
marine  models.  New  York  City. 

E.  M.  Griffiths,  founder  of  Burton- 
Griffiths  &  Co.,  Ltd.,  of  London,  Eng- 

land, has  resigned  his  position  as  man- 
aging director  and  chairman  of  that 

concern  and  has  also  retired  from  the 
board  of  the  Birmingham  Small  Arms 
Co.,  Ltd.,  so  that  he  is  no  longer  asso- 

ciated with  the  control  of  either  com- 
pany. His  city  address  is  now  30  Lud- 

gate  Hill,  London,  E.  C. 
F.  T.  Smith  has  been  elected  presi- 

dent of  the  Republic  Motor  Truck  Co., 
of  Alma,  Mich.  He  succeeds  J.  N. 
Willys. 

Stuart  D.  Lansing,  president  of  the 
Bagley  &  Sewell  Co.,  paper  making  ma- 

chinery manufacturers,  of  Watertown, 
N.  Y.,  has  returned  after  spending 
several  months  in  Europe  and  Asia. 
Mr.  Lansing  made  a  study  of  market 
conditions  and  reports  little  activity  in 
foreign  fields. 

Albert  Turner,  for  twenty  years  en- 
gineer with  the  Norton  Company,  Wor- 
cester, Mass.,  has  joined  the  engineer- 

ing staff  of  the  Heald  Machine  Co. 

Horace  S.  Peck,  formerly  comptrol- 
ler, S-K-P  Industries,  Inc.,  New  York,  is 

temporarily  without  an  executive  busi- 
ness connection  on  account  of  changes 

in  the  business  policy  of  S-K-F  Indus- 
tries, which  caused  the  resignation  of 

several  of  the  officers  and  directors  of 
that  organization.  Mr.  Peck  is  retain- 

ing his  membership  in  the  Industrial 
Co.st  Association,  with  executive  offices 
at  50  Church  St.,  New  York  City,  and 
■will  continue  to  serve  that  association 
as  president. 

E.  R.  Lyman,  formerly  connected 
with  the  management  of  the  Crofoot 
Gear  Works,  Boston,  Mass.,  has  been 
elected  president  and  treasurer  of  the 
Massachusetts  Gear  and  Tool  Co.,  Wo- 
burn,  Mass. 

Joseph  Cavicchi,  former  works  engi- 
neer of  the  Crofoot  Gear  Works,  Bos- 
ton, since  its  incorporation,  has  been 

appointed  superintendent  of  the  Massa- 
chusetts Gear  and  Tool  Co.,  Woburn, 

Mass. 

C.  F.  Tollzien,  factory  manager  of 
the  Packard  Motor  Car  Co.'s  plant  in 
this  city,  has  resigned  and  will  engage 
in  private  business.  He  has  been  suc- 

ceeded by  Mr.  Gill,  who  has  been  pro- 
duction manager  of  the  plant  for  some 

time. 

James  Barr,  formerly  with  the  Van- 
dyck-Churchill  Company,  of  New  York, 
is  now  Eastern  representative  for  the 
American  Tool  Works,  of  Cincinnati, 
Ohio. 

C.  E.  Moore  has  been  elected  vice- 
president  and  secretary  of  the  Herbert 
Machinery  and  Supply  Co.,  Los  Angeles, 
Cal. 

Guy  p.  Miller,  treasurer  of  the 
American  Tube  and  Stamping  Co., 
Bridgeport,  Conn.,  and  former  treasurer 
and  general  manager  of  the  Bridgeport 
Brass  Company,  has  recently  become 
associated  with  the  firm  of  Searle, 
Nicholson,  Okey  &  Lill,  auditors,  ac- 

countants and  engineers.  The  firm  has 
offices  in  New  York  City  and  branches 
in  several  of  the  large  cities  throughout 
the  country.  Mr.  Miller,  will  still  re- 

main in  Bridgeport,  but  will  be  ready 
for  call  from  the  firm  on  special  munic- 

ipal taxation  problems,  upon  which  he 
is  an  expert. 

H.  L.  Wilson,  formerly  vice-presi- 
dent of  the  Columbia  Graphophone 

Manufacturing  Co.,  New  York  and 
Bridgeport,  Conn.,  has  been  elected 
president  of  the  company,  succeeding 
Van  Horn  Ely. 

Neil  W.  Eyer,  sales  representative 
in  Dayton,  Ohio,  for  the  Betz-Pierce  Co., 
Cleveland,  jobber  of  iron  and  steel,  has 
been  appointed  district  sales  manager 
for  the  company  in  southern  Ohio.  Mr. 
Eyer  is  the  oldest  representative  in 
point  of  service  in  the  company's  sales 
department.  Frank  E.  Gaines  has  been 
made  sales  representative  with  head- 

quarters in  Indianapolis,  Ind. 
Joseph  H.  Roberts  has  resigned  as 

superintendent  of  the  bar  steel  and 
special  products  division  of  the  Nice- town  works  of  the  Midvale  Steel  and 
Ordnance  Co.,  of  Johnstown,  Pa.  He 
will  become  assistant  to  president  L.  J. 
Campbell,  of  the  Electric  Alloy  Steel 
Co.,  Youngstown,  Ohio. 

W.  H.  Smith,  of  Toronto,  has  been 
appointed  chief  engineer  and  designer 
for  the  Wood-Gorrie  Motors  Co.,  Ltd., 
of  St.  Thomas,  Ont.  A.  J.  Gorrie  of 
Montreal,  formerly  general  superin- 

tendent of  the  Canadian  Northern 
Railway  for  Quebec,  is  vice-president. 

J.  P.  Carritte  of  the  General  Alu- 
minum and  Brass  Co.,  Detroit,  Mich., 

has  been  appointed  president  and  gen- 
eral manager  of  the  Canadian  Alu- 

minum and  Brass  Co.,  Ltd.,  recently 
formed  at  Windsor,  Ont.,  for  the  manu- 

facture of  castings  for  automobiles. 

He  was  a  member  of  the  Amerlean  So- 
ciety of  Mechanical  Engineers  and  of 

the  Engineers  Club  of  Boston. 
Joseph  H.  Shepherd,  formerly  with 

the  Blanchard  Machine  Co.  of  Cam- 
bridge, Mass.,  as  mechanical  engineer, 

died  on  March  2  at  his  home  in 
Needham  Highlands,  Mass. 

CoL.  John  Lambert,  first  president 
of  the  American  Steel  and  Wire  Co., 
died  on  March  6  at  Pasadena,  Cal., 
where  he  made  his  winter  home.  He 
was  75  years  old.  Col.  Lambert  was 
associated  with  John  W.  Gates  and 
Elbert  H.  Gary  in  the  organization 
of  the  United  States  Steel  Corporation. 

Otis  H.  Cutler,  chairman  of  the 
board  of  the  American  Brake  Shoe 
and  Foundry  Co.,  died  suddenly 
while  cruising  in  Southern  waters. 
His  home  was  in  Suffern,  N.  Y.  He 
was  an  official  in  several  corporations 
and  a  director  of  the  Baldwin  Loco- 

motive Works. 

^Obittxary. 

ji 

Edgar  H.  Cottrell,  president  of  C. 
B.  Cottrell  &  Co.,  printing  press  manu- 

facturer, of  New  York,  died  at  his  home 
in  that  city  on  March  7.  He  was  72 

years  old. 
William  G.  Skinner,  chairman  of 

the  board  of  directors  of  the  Colt  Pat- 
ent Fire  Arms  Co.,  Hartford,  Conn., 

died  on  March  8.     He  was  67  years  old. 
Senator  John  Milne,  head  of  the 

Burrow,  Stewart  &  Milne  Foundry,  and 
one  of  the  outstanding  figuies  in  the 
manufacture  of  various  metal  prod- 

ucts, died  on  March  4  at  his  home  in 
Hamilton,  Ontario,  Canada. 
James  E.  Greensmith,  president  of 

the  Boston  Scale  and  Machine  Co., 
Boston,  Mass.,  died  on  March  8.  Mr. 
Greensmith  was  a  mechanical  engineer 
and  was  connected  with  various  ma- 

chine tool  concerns  during  his  career. 

Tavlor  Society:  Mid-winter  mpetlng, 
Philadelphia  City  Club,  Philadelphia.  Pa., 

March  16,  17  and  IS.  Secretary's  head- quarters, 29  West  39th  St.,  New  York  City. 

National  Metal  Trades  AsBorlatlon:  An- 
nual convention  April  17  to  20,  Hotel  Asior, 

New  York  City.  H.  W.  Fisher,  1(122  Peo- ples  Gas   Building,    Chieago,    111.,    secretary. 

American  Gear  Mnnufacturer«'  Associa- tion: Sixth  annual  meeting,  Bultalo,  N.  Y., 
April  20  to  22.  Secretary,  F.  D.  Hamlin, 
4401   Germantown    Ave.,    Philadelphia,    Pa. 

Southern  Supply  and  Machinery  Dealers 
Association:  Annual  meeting,  Birmingham, 
Ala.,  April  24  to  26.  (In  conjunction  with 
American  Supply  and  Machinery  Manufac- turers Association.)  Secretary,  A.  M. 
Smith,  c/o  Smith-Courtney  Co.,  Rich- mond,   Va. 

National  Machine  Tool  Builders*  Asso- ciation: Spring  convention.  Hotel  Traymore, 
Atlantic  City,  N.  J..  April  25  and  26. 
Ernest  F.  DuBrul,  8;7  Provident  Bank 
Bidg.,    Cincinnati,    Ohio,    general    manager. 

National  Research  Council:  Annual  meet- 
ing of  executive  board,  April  26,  Washing- 
ton. D.  C.  A.  D.  Fiinn.  29  West  39th  St., 

New  Yorlc  City,  chairman. 
Soclet.r  of  Industrial  Knelneers:  Annual 

meeting  April  26.  27  and  28.  Detroit,  Mich. 
G.  r.  Dent.  327  La  Salle  St.,  Chicago,  111., 
business  manager. 

American  Society  of  Mechanical  Engri- 
neers:  Spring  meeting,  Atlanta,  Ga..  May 
8  to  12.  Secretary  Calvin  W.  Rice,  29 
West   39th   St.,   New   York   City. 

National  Supply  and  Machinery  Dealers 
Association:  Annual "  Convention,  Atlantic 
Citv.  May  8  to  Ijd.  (In  conjunction  with 
Am'erican  Supply  and  Machinery  Manufac- turers .Xssociation.)  Secretary.  Thomas  A. 
Fernley,    505    Arch    St.,    Philadelphia.    Pa. 

ForelKn  Trade  Council:  Annual  Conven- 
tion. Philadelphia.  Pa.,  May  10  to  12.  Sec- 

retary, O.  K.  Davis,  1  Hanover  Square, New  Y'ork  City. 

United  States  Chamber  of  Commerce; 
Annual  meeting.  Washington.  D.  C,  May 
16  to  18.  Secretary,  D.  A.  Skinner,  Riggs 
Bidg.,    Washington.    D.    C. 

National  .Association  of  OlBce  Managers : 
Annual  meeting.  Washington,  D.  C,  May 
18   to  20.      Secretary.  F.  L.  Rowland. 
American  Society  for  Steel  Treatlns: 

Pittsburgh  Section  meeting.  Bureau  of 
Mines    Auditorium,     Pittsburgh,     Pa.,    May 
25  and    26. 

American  Foundrymen's  Association: 
Annual  meeting,  Rochester.  N.  Y.,  week  of 
.lune  5.  Secretary.  C.  K.  Hoyt,  140  South 
Dearborn   St.,    Chicago,    111. 
American  Railway  Association:  Section 

III.  Mechanical:  Annual  meeting.  Atlantic 
Citv,  .lune  14  to  21.  (Formerly  the  Master 
Car  Builders  and  the  Association  of  Mas- ter   Mechanics.) 

American  Society  for  Testing  Materials: 

Twenty-fifth  annual  meeting,  ("haltonte- Haddon     Hall     Hotel.     Atlantic     City.     .Inne 
26  to   July    1.      Secretary.    C.    I.,.    Warwick. 
1315    Spruoe   St.,   Philadelphia,    Pa. 
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■aadliM  Ma*hla*.  TaMaa.  ra«*r.drtvfa 
Dairla-naMtaaatrm*  Co..  Jeraay  City.  N.  J. 

Marblnlal."   Nowmbar   1«.   1*11. 

Tha    marhla*    la    made    In    three 
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DavU-liournonvlUti    Co..    Jtraey    I'lty,    .V.    J. 
"Anicrlcuii  MHi-hlnlat,"  Xovcniber  10, 

Sirlpa  of  atrel  are  run  Ihrouch 
thiH  inachini*  In  ur<l<*r  to  ahal>o 
Ihcm  Into  lubea.  The  No.  2  tubo- 
furmlnu  machine  ahown  haa  a 
cupui-Ky  from  I  ■'•  to  .1  In.  In 
dlamnlcr  und  hnndlea  ateel  up  to 

M-fa(e.  Thi-  nmchlnr  la  alao maae  In  .Noa.  0,  I.  II  and  3  hIxok. 
A  hollow  oonli'ul  rondui'tttr  b». 
twi't-n  the  roll  atandn  iH>in|ili>li>a 
the  formlnic  atartfd  by  the  flrat 
pair  of  rulla,  nnd  lh«  atn-oiid  piilr 
runipreaa<>a  the  iiiIk'  Into  n  circu- 

lar ahupe.  Three-roll  aluiulM  can lie  fumlahed  fur  uxi-  on  lurice  tu)>- 
InK  The  machine  can  operato 
riinilriotiNly,  and  rtMiulrca  tfUl  one 
attendant. 

Orladlac   Marhlae,  lilrel-Tube.  Molor-Orltrn 
Oavta-Bouriinnvllle  Co.,  Jeracy  Clly.  N.  J. 

"American   Machlnlat,"   November  10,   IStl. 

The  machine  la  lntende<l  for 
srlndlnc  off  the  ridae  miulo  on 
the  outalde  of  ateel  tublnic  hy 
widdlnir.  It  conalBta  of  n  7i-hp. 
a  >-.  motor,  provided  with  a  Htnrt- 
inn  device  and  carrylns  two  Rrlnd- 
inx  wheclii  The  foot  control  la 
ao  ul(u<-hi-d  to  the  IuIm'  Rriiidc  n« 
to  vary  thf  prcaaiire  of  the  tublnic 
OKUInat  the  wh>-<*l,  and  nlan  to 
permit  of  awlnKlnir  the  work  to 
any  anRle  The  tublnir  Ih  |iar«ae<l 
tlirouRh  at  u  aliicht  anglr,  nnd  tho 
•(l»«h  or  liead"  Ta  removed  by  thi- wheel,    which   becomea  concave. 

Naad.lllaatlna    Marhlae,    HarrrUtypa 

I'angborn  Corporation,  llaE<-ratown,  Md. 
"Amerloan  Machlnlat."  November  10,  1921. 

The  machine  la  of  the  barrel 
tyiie.  and  la  ehpei-ljilh  Intended for  ua«  In  amall  induatrlal  planta 
wliere  the  parta  to  l>e  cleaned  are 
not  lanre  and  where  only  com- 
iiaratively  amall  capacity  I*  re.* 
i|iilre(l.  It  I'onalaui  of  n  aheet- 
iiKlal.  iliint-tlKhl  cat>lnet  on  n 
xtruiluralaieel  frame.  The  bot- 

tom la  u  hopper  to  receive  tha 
iiliraalve.  The  barrel  or  drum 
iiiounliKl  within  Ihia  rablnel  la  24 
in.  in  diameter  by  It  In.  Ionic  nnd  la 
IKjwer  driven  Tlw  work  In  tho 
larrel  rotatea  alowly.  all  pivcea 
nnd  facea  paaalnv  under  the  btaat nrtlon. 

dip,  paMte  an  3  X  S-in.  card^  and  flU  m  denired 
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Machine  Tools  and 
Machinery  Wanted 
Hacliine-ton)  wants  published 

without  cliarge 
IIIIIIIIIIIHIIIIIIIIItllll 

Ark.,  Springtown — C.  P.  Ogdon — oil  fil- 
tering planl. 

Cal.,  Santa  Cruz — F.  McMillan — auto- 
matic wood-turning  lathes  and  woodwork- 

ing tools. 
Conn.,  Greenwich — E.  A.  Wood.  Stan- 

wich  Rd. — one  No.  4  Burke  milling  machine. 
Fla.,  Chulnota — D.  O.  Zeigler — brick  ma- 

chines, concrete  block  machines,  tile  ma- 
chines, concrete  mixers  and  other  machin- 

ery and  equipment  for  brick  and  concrete 
manufacturing.  Wants  to  correspond  with 
parties  who  can  contract  to  build  special 
machines   from   drawings. 

Fla.,  InvernesN — The  Inverness  Coca- 
Cola  Bottling  Co.,  \V.  T.  Baxley.  Mgr.. — 
shafting  and  bottling  machinery  for  new 
factory. 

Fla.,  FenHacoIa — The  Figland  Park  Can- 
ning Co.,  c/o  W.  Honsberger,  Secy.,  Route 

A,  Box  219 — complete  installation  of  ma- 
chinery  for   proposed   canning  plant. 

Fla..  Sumica — The  Florinda  Mill  &  Plan- 
ing Mill,  W.  J.  Frank,  Mgr. — one  6  x  15 

fast  feed  planer  and  matcher ;  blow  pipe 
system  complete  for  planing  mill ;  one  covel 
circular  saw  grinder  for  60  in.  saws ; 
Moore   dry   kiln. 

m.,  ClticaKo — Atchison.  Topeka  &  Santa 
Fe  R.R.,  80  East  Jackson  Blvd.,  M.  J. 
Walker,  Purch.  Agt — one  heavy  duty  type 
crank  shaper  24  in.  stroke  ;  one  heavy  duty 
type  2  in.  double  head  bolt  cutter  and  one 
heavy  duty  type  gap  engine  lathe  to  swing 
18  in.  over  bed. 
m.,  Chicago — K.  M.  Heller  &  Co.,  144 

West  Kinzie  St. — one  3,000  to  4,000  lb.  De- 
troit or  standard  make  electric  hoist  with 

220  single  phase,  60  cycle  alternating  cur- 
rent motor. 

III..  Chieai;o — The  Purch.  Dept.  of  the 
International  Harve.ster  Co.,  606  South 
Michigan  Blvd. — one  43  in.  to  45  in.  round 
listing   magnet. 

III.,  ChiruKO — B.  H.  Wilson,  409  Trans- 
portation Bldg. — 

One  set  sand  sieves  20  and  30  mesh 
standard  8  in.  dia.,  brass  rims  al.so  other 
mesh  sieves  up  to  and  including  80  mesh. 

One  .set  cement  sieves  100  and  200  mesh, 
standard  8  in.  brass  rims  with  lid  and 
bottom. 
One  set  stone  sieves  single  and  gang 

molds  A.    S.    C.   E.    Briquette. 
One  1.000  lb.  and  one  2,000  lb.  Olsen  shot 

cement  testing  machine. 
One  vicat    needle. 
One  Olsen  permeability  testing  apparatus. 
One  steaming  apparatus,  15  x  15  X  30  in. 
One   Olsen   drying   oven. 
One   set   OLsen  pans  plate   No.   47. 
One  Olsen   graduate   plate  No.   48. 
One  Olsen   scale  plate  No.   51. 
One  temperature  apparatus  plate  No.  52. 
One  hand  temper  plate  No.  53. 
Six  8   in.    mason  trowels. 
Two  Physical  testing  machines,  Olsen  or 

Richie. 
in.,  Cicero — The  Dearborn  Truck  Co., 

1301    South   Cicero   Ave. — one   air   compres- 

sor direct  motor  or  belt  drive,  capacity  not less  than  140  cu.ft. 

lU..  Granite  ClLv — H.  C.  Quin,  2425  C  St. 
— .smoke  stacks,   belts,   siiafting  and  motor. 

III..  Qnincy — The  Illinois  Mfg.  &  Supply 
Co..  222  Commercial  Alley,  C.  N.  Terwische, 
Pres. — bending  roll  capacity  1  in.  steel 
plate,   8  ft.   wide. 

Punch  and  shear,  36  in.  throat,  capacity 
H  in.  through  1  in.  and  suitable  for  shear- 

ing 1   in.   steel  plate. 
One  20   in.  drill  press. 
Steam    hammer. 
One  30  in.  or  36  in.  band  saw. 
One  wood  lathe. 
One   24   in.  iron  lathe. 
111.,  Rock  l8land — D.  Donaldson  Co.,  1716 

25th  St. — repair  machinery  including  chain hoist. 

III.,  St.  Ann* — Builders  Specialty  Mfg. 
Co. — cupola  2  ton  capacity  blower  with 
flasks. 
Kan..  08weK« — H.  Romine,  garage — 

drill   press,    lathe,    shafting   and   belting. 
MasH.,  Worcester — The  Wickwire  Spen- 

cer Steel  Corp.,  69  Hammond  St.  — 
"Medart"  straightening  machine,  for 
.straightening  J  in.  steel  wire  in  18  ft. 
lengths. 

Md..  Baltimore — The  Aromo  Mfg.  Co., 
308  South  Hanover  St.,  A.  W.  Smith,  Mgr. 
^bottling  machinery  and  chemi<al  appara- 

tus,   including  mixers,   sifters,   etc. 
Md.,  Baltimore — The  Enterprise  Building 

Co.,  2532  Hollins  St.,  J.  H.  Dewitz.  Pr.s. 
and  Mgr. — mill  working  machinery  includ- 

ing saws,  jointers,  tenoners,  sanders,  etc. 
Mich.,  rodlllac — The  Cadillac  Lurqlber 

&  Chemical  Co.,  W.  L.  Saunders,  Purch. 
Agt. — special  machinery  to  manufacture 
wood  alcohol  and  acetate  of  lime. 

Mich.,  Detroit — The  Cartwright  Die  & 
Tool  Co.,  2962  Hart  Ave.  —  die  making 
equipment. 

Mich.,  Detroit  —  The  Superior  Pattern 
Wks.,  1334  Maple  St. — one  B.  &  .S.  mill 
No.  2 ;  one  Van  Norman  No.  2  and  one 
shaper  (used). 

Mich..  Iron  Mountain — The  Iron  Moun- 
tain PuWishing  Co. — paper  cutting  ma- 

chine. 
Mich.,  Port  Huron — The  Peg  Tire  Co., 

319  Water  St. — equipment  for  automobile 
and  tire  repair  shop  including  moulds  and 
vulcanizing  equipment. 

Mo.,  JopUn — The  Apex  Phonograph  Co., 
1904  South  4th  St. — wood  turning  lathe 
also  a  dozen  hand  screw  clamps. 

Mo..  Joplin — The  Harnett  Printing  Co., 
1607  Main  St.,  W.  F.  Barnett,  Purch.  Agt. 
— power  printing  press  for  job  work. 

SIo..  Joplin — E.  Beasley,  313  West  4th 
St. — lathe,  shafting,  belting  and  small  tools 
for  garage. 

Mo..  Joplin — The  Davis  Auto  Repair  Co., 
1821  Main  St.,  D.  Davis,  Purch.  Agt. — lathe 
and  drill  press. 

Mo..  Joplin — Helling  &  Herrod,  Division 
St.  and  Bwav..  R.  Helling,  Purch.  Agt. — 
drill  press,  drills,  lathe,  shafting  and  belts 
and  small  hand  automobile  tools. 

Mo.,  Joplln — The  Joplin  Typographical 
Union,  c/o  J.  Murray,  Secy. — printing 
press  for  news  paner  and  one  for  job 
work  also  metal  sawing  machine. 

MO..  Joplin — A.  B.  McConnell,  115  East 
4th  St. — drilling  tools  and  rig. 

Mo.,  Joplin — G.  Seward,  918  Bway. — drill pre.ss  and  lathe. 

Mo.,  Joplin — The  Western  Mfg.  Co.,  1706 
Main  St..  W.  G.  Proctor,  Purch.  Agt. — 
woodworking  machinery,  belt,  shafting, 
wood  saw  and  motors. 

Mo.,  St.  touiH  —  Thomsen  Planing  Mill 
Co.,  1700  South  Vandeventer  Ave.,  J. 
Thomsen,  Pur<'h.  Agt. — woodworking  ma- 

chinery,  3  drum  sander. 
X.  J..  Bcvcrl.v — J.  A.  Bidwell  &  Co.,  Inc.. 

413  R.R.  Ave..  J.  A.  Bidwell,  Purch.  Agt.— 
looms,  shafting,  pulleys,  etc.,  for  new  fac- tory. 

N.  J.,  Trenton — Peters  Auto  Co.,  Com- 
monwealth Bldg..  has  purchased  factory 

at  Bethlehem,  Pa. — and  plans  to  install 
machine  tools  and  machinery  for  the  man- 

ufacture of  touring  cars.  W.  P.  Cubberley, 
111   East  State  St.,   Trenton,  Vice.  Pres. 

N.  J..  Trenton — The  Star  Porcelain  Co.. 
Muirheid  Ave. — machinery  for  new  addi- tion to  plant. 

N.  Y..  Adams  Center — S.  Dibble  Co. — 
power  hack  saw,  and  swing  cut  off  saw  for woodworking. 

X,  Y..  Baldwinfiville — The  Morris  Ma- 
chine Co. — scroll  saw.  band  saw  for  pat- 

tern  maker  and  electric   sander. 

X.  Y..  BinKhamton — The  Pennsylvania 
Ave.  Garage,  H.  D.  Williams,  Purch.  Agt. 
— one  18  in.  engine  lathe  and  electric  hand 
drill. 

X.  Y..  Brooklyn  —  The  Elgin  Knitting 
Mills.  73  Roebling  St. — "Brinton"  cylinders 24  or  36  gage,  16  in.,   12  to  14  cut. 

X.  Y'.,  ButTulo — The  Aldrlch  Mfg.  Co..  55 
Illinois  St. — lathe  with  20  in.  swing  or 
more  and  full  equipment,  also  plating  bar- 

rel, complete,  with  or  without  plating  tank 
and    nevolving    barrel. 

X.  Y.,  Buffalo — The  Clifton  Connor  Corp., 
895    Niagara   St. — acetylene   welding   outfit. 

X'.  Y.,  Buffalo — The  Meyer  Wagon  Wks., 
216   Elm   St. — woodworking  machinery. 

X.  Y..  Canandaiirua — The  Miller  Corset 
Co..  E.  H.  Miller,  Purch.  Agt.^ — special  ma- 

chinery  for   the  manufacture   of   corsets. 
X.  Y..  Clinton — The  Franklin  Lithia 

Springs  Inc.,  O.  G.  Burns.  Purch.  Agt. — 
machinery  and  equipment  for  bottling. 

X.  Y..  Dunkirk — G.  H.  Graf — machinery 
for   the   manufacture  of  furniture. 

X.  Y..  Jamestown — The  Lake  City  Ice 
Cream  Co.,  F.  E.  Bufton,  Purch.  Agt. — 
ice  cream  making  machinery. 

X.  Y.,  Mannsville — J.  Muller,  J.  McKone, 
Purch.  -Agt. — milk  and  Ice  handling  ma- 

chinery  and   equipment  for  milk  .station. 
X.  Y..  Xcw  York — The  Otis  Elevator  Co.. 

11th  Ave.  and  26th  St. — one  14  in.,  one  24 
in.  and  two  IS  in.  geared  head  engine 
lathes ;  two  3  in.  spindle  high  speed  drill 
presses ;  two  double  end  dry  grinders  and 
one  cold  cut-oft  saw  for  Cleveland  and 
Detroit  plants. 

X.  Y.,  Xew  York — X.  Stroud,  327  Bway. 
— boring  mill,  52  and  GO  in.,  and  Gorton 
universal  graver  for  tire  molds,  (new  or 
used).     Prices  boxed  for  export  f.o.b.  N.  Y. 

X.  T.,  Redwood — The  Alexandria  Dairy- 
mens  League  Co-Opera  tive  Assn..  G.  Hart- 
man,  Pureii.  Agt. — milk  handling-pasteuriz- 

ing machinery,  refrigerating  system,  steam 
holler  and  transmission  equipment. 

N.  Y..  Rochcstei^-G.  H.  Higgins.  38 
South  Fitzhugh  St. — rip  saw  with  tilting 
table,   about   36   x  44   in. 
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NOMINAL  queUUoa  of  $1^  for  ttnKtural  shapw, 
platM  and  ban  by  mrtala  indeprndeat  Pitubunrh  mills 

Imu  BMd*  it  iaerMaiiiciy  dlttcttlt  to  purchase  at  the  recrnt 
ptk*  «f  fl  tW#tl  <ft  The  minimum  on  Urg«  tonnages  ia 
pnetkallr  »D«<laii  to  (1.40  per  100  lb.  Soft  atael  ban  are 

la  CUeaflo  at  |U8  aa  acauut  I2U:  bands  at  (2.88 
k«a  IS.U  aad  tank  plates  at  $2.38  aa  compared 

with  ttjn  par  Mt  ftw  OB*  week  ago.    Slight  advaaee  in  pis 

New  York  wawWwaa  qpwia  copper  sheets  at  20l@21c. 
as  acabist  Mlc  par  lb.  Recent  improvement  in  copper, 
tkoasbt  teaiporary  at  first,  now  shown  to  be  permanent 
Lead  and  spelter  markets  show  improvement<with  no  chanffea 
ti  priea.  Slisht  drop  in  cotton  waste  quotations  in  Chicagro. 

I  OB  robber  and  duck  belting  in  New  York 
on  prices  Arm  throujfhout  the  country. 

IRON  AND  STEEL 

PIG  IRON  —  Per  gioM   ton  —  Ouotaiions   coaipiled   by   The 
Matthew  Mif  Cb.: 

CINaNNATI 
w#»  *  ooutnera  ■.■.■..«»••*■.•«•.••«•■*••••••••...•  3*u.  Ml 
Woct hern  " iMC   .  ....■•>«•>••»»••»•••••••••••    21. 02 
Seut beta  Ohio  No.  2    22.52 

NKW  YORK— Tidewater  Deli*ery 
Saachern  No.  2  (StUcoo  2.2$  to  2.7S)    26. 26 

BIRMINGHAM 
No.  2  Feuadry    16.00 

PHILADELPHIA 

Castara  Pa..  No.  2a.  r2$-2.7S  ail    22  00 
Virtiaia  Na.  1    27.7$ 
Ba«c    19.84 
Ctey  Ferta    22.50 

CHICAGO 

No.  2  Foaadry  kKal       *.....    20  00 No.  2  Foaadry.  Southern,  til  2.25^2.7$    22.67 

PITTSBURGH,  iodudint  frcithi  charge  from  Valley 
No.  2  Faaadty    21.96 
Ba«c    19  9f. 
   21.46 

Chirago 

3  38 

J  41 

3  48 
3  58 

JttlEETS — Qttotation*  are  in  ccntt  per  pound  in  varioui  citiei 
CroiD  warehouse,  alto  the  bate  quotaiioos  from  mill. 

Pitti  batch. 
I  arte 

Btae  Annealed     Mill  lota 
Na.iO    2  25 
Ka.  12    2  JO 
Na.  14    2)5 
Na.  16    2.55 

Blaek 
No*   17  and  21.  2  8$ 
No*   22  and  24.  2  10 
Nee.  25  and  26.  2  95 
Na  2t        ....  3  00 

Galvaniicd 
Not    10  and  II.  3  00 
No*.  12  and  14.  3  10 
No*.  17  aad  2L  3  40 
Nee.  22  sad  24.  3  55 
No.  16    3  70 
NaulS    4.00 

New  York  Cleveland 
3  28  3   10 
3.3)  3  15 
3.38  3  20 
1.48  3  30 

3  5S 
3  60 
3  6S 
3  75 00 

4  05 4  15 

S.75a3  90 
3  S5&4  00 
4.1524  30 
4.30^4.45 
4.4564  60 
4  7S64.90 

3  75 
3  85 

15 
30 

55 

75 

15 
25 
55 
70 

85 

SIS 

WROUGHT  PIPE— The  followins  disrounti  ai«  to  iobbers  for 
carload  lots  on  itie  Utrat  Pitishiiritlt  ha<in(  card: 

Steel 
Inchr*  Black 

lto3        71 

BUTT  WEl.D  Iron 
Galv.  Inchea  Black 

58)  Itoli       44) 
LAP  WELD 
Ml  2   

55)  21  to  4   
51)  4)  to  6   
50)  7  to  12   

BUTT  WEl.D.  EXTRA  STRONG.  PLAIN  ENDS 
Itol)       69  57)  Siol)       44) 
2  to  3       70  58) 

LAP  WELD.  EXTRA  STRONG.  PLAIN  ENDS 

GaW. 

29) 

2    64 
2)  to  6    68 
7  to  8..       6> 
9  to  12    64 

39 

25 
42 

29 

42 

29 

40 

27 

2       62 

2)  to  4       66 
4)  to  6       65 
7  to  8       f,l 
9  to  12       55 

Malleable  fitting!. 

50) 
^*\ 
47) 

41) 

2. 
to  4. 

to  6. 

7'to8. 

'>  to  12. 

11 

40| 

43 
42 

35 
30 

30) 

27 

31 
30 
23 

18 

Claitei  B  and  C.  Banded,  from  New  York 
stock  sell  at  net  list.   Cast  iron,  standard  iiies,  20-5%  oflP. 

WROUGHT  PIPE- -Warehotite  dticounti  as  follows: 
New  York     Cleveland         Chicaio 

Black  (;alv.  Black  Galv.  Black    Galv. 
I  to  J  in.  steel  butt  welded.  6<.%    53%    604%    47)%   62)%   48)% 
2)to6in.steellapwelded.  61%    47%    58}%    44)%    591%   45)% 

Malleable  fittinsi.     Classes  B  and  C.  Banded,  from  New  York 

stock  sell  at  list  U-ti  lO^c.    Cast  iron,  standard  sizes.  32-5%  off. 

MISCELLANEOUS — Warehouse  prices  in  cents  per  pound  in 
lOO-lb.  lots: 

New  York  Cleveland  Chicago 

Open  hearth  spring  steel  (basO  ■  4.00             6.00           4.50 
SpriiiK  iteeldiKht)  (base)    6.00             6  00           6.00 
Coppered  Bessemer  rods(base)..  7.00             8.00           6.0) 
Hoop  steel    3.38            2.96          3.1) 
Cold  rolled  strip  steel    6.25             8.25           6.50 
Floor  plate.    4.60            4.56          3.40 
Cold  bnishcd  shafting  or  screw..  3)5            S.2S          3.40 
Cold  finished  flats,  squares    3.85            3.75          3.90 
Structural  shapei  (base)    2.63             2.46          2.6) 
.Soft  iieel  bars  (haie^    2.53            2.36          2.28 
Soft  steel  bar  shapes  (base)    2.5)             2.36           228 
Soft  steel  hands  (base)           S.13     2.88 
Tank  plates  (base)    2.63             2.46           2.38 
Bar  iron  (2  00@2. 10  at  mill)...  2.53            3.52          2  78 
Drill  rod  (from  list)    55@u0%        55%          50% 
Klcctric  welding  wire: 

,',    8.50   I20»I3 
i           7.15   Il@12 
A  to)           6.75   10(«ll 
Hifh  spaed  steel  is  quoted  in  Cleveland  at  90c.  per  lb. 

METALS 
Current  Prices  in  Cents  Per  Pound 

Copper,  electrolytic  (uo  to  carlots),  New  York   
Tin,  5-ton  Iota,  New  York   
lead  (up  to  carlots),  St.  Louis,  4.60;  New  York   
Zmc  (up  to  carlots),  St.  Louis.  4.77);    New  York   

Ai...«;..,^   CB  .«  OOP'   ;-»„..    1  I  c  New  York  Cleveland Alummum,  V8  to  wVo  ingots,  1-1> 
ton  lots     .     19.20  20.00 

.Antimony  (Chinese),  ton  spot       S.50  6.  SO 
Copper  sheets,  base   20.25@2I  20  50(rh2l 
Copper  wire  (carlots)   14@i|4.25  17.00 
Copper  rods  (ton  lots)     19.25  21.50 

Copper  tubing  (lOO-lb.  lots)    20.75  22.50 
Brass  sheets  (lOO-lb.  lots)     16.25  16.  .lO 
Brass  tuhinR  (lOO-lb.  lots)     18.00  18.50 
Brass  rods  (1,000-lb.  lots)     14.25  15.00 
Brass  wire      16. 75  16. 50 

Zinc  sheets  (casks),  (8%  dis.  carlots)..   10.50  9.15 
Nickel  (inuot  and  shot),  Bayonne,  N.  J.  41 .00    
Nickel  (elecirolytic),  Bavonne.  N.J.  .44.00    
Solder  r)  and  )).  (case  lots)      19.00 
Babbitt  mct<l  (best  grade)     32.00 
Babbitt  metal  (commcrciu)     16.50 

13.62) 

30.25 
5  00 

5.12) 

Chicago 

18.00 

6.75 
23.00 
U,.25 
19.50 

2). 00 
18.75 

20.50 
IS. 75 
is!  75 

22.00 

41.00 13.50 

19.00 3fi.00 

9.00 

I 
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Shop  Materials  and  Supplies   \ 
SPECIAL  NICKEL  AND  ALLOYS— Price  in  cents  per  lb. 

Malleable  nickel  ingots    45 
Malleable  nickel  sheet  bars    47 

Hot  rolled  rods,  Grades  "A"  and  "C"  (base)    60 

Cold  drawn  rods.  Grades  "A"  and  "C"  (base)    72 
Copper  nickel  ingots    37 
Hot  rolled  copper  nickel  rods  (base) .    45 

Manganese  nickel  hot  rolled  (base)  rods  "D" — low  manganese  64 

Manganese  nickel  hot  rolled  (base)  rods  "D" — high  manganese  67 

Base  price  of  monel  metal  in  cents  per  lb.,  f.o.b.  Bayonne,  N.J.: 
Shot      35.00     Hot  rolled  machined  rods  (base)..  .     53.00 

Blocks      35.00     Hot  rolled  rods  (base)       42.00 

Ingots     38.00     Cold  drawn  rods  (base)       56.00 
Sheet  bars...   40.00     Hot  rolled  sheets  (base)       55.00 

OLD  METALS — Dealers'  purchasing  prices  in  cents  per  pound: 
New  York  Cleveland  Chicago 

Copper,  heavy,  and  crucible    10.00 

Copper,  heavy,  and  wire    9 .  SO 
Copper, light,  and  bottoms    8.50 
Lead,  heavy    3 .  75 
Lead,  tea    2 .  75 

Brass,  heavy    S.7S 
Brass,  light    4.25 
No.  1  yellow  brass  turnings    5.00 

Zinc'    2.75 

10,00 
10.50 9.50 9.50 

8.50 8.75 
3.50 3.50 

2.50 3.00 5.50 8.50 
4.00 5.00 
5.00 5.25 
2.00 2.50 

TIN  PLATES— American  Charcoal  Plates— Bright— Cents  per  lb. 

New       Cleve- 

"AAA 
IC, 
IX, 

York 
Charcoal  Melyn  Grade: 

20x28,    112  sheets       20.00 
20x28,    112  sheets      .     23.00 

"A"  Charcoal  Allaways  Grade: 
IC,  20x28,    112  sheets        17.00 
IX,  20x28,    112  sheets        20.00 

Coke  Plates,  Bright 
Prime,  20x28  in.: 

100-lb.,        112  sheets        12.50 
IC,  112  sheets       12.80 

Terne    Plate 

Small  lots,  8-lb.  Coating: 
100-lb.,    14x20          7.00 
IC,  14x20         7.25 

land      Chicago 

18.25 
21.00 

16.00 
18.75 

12.00 
12.30 

5.60 

5.85 

18.50 

20.90 

17.00 
19.60 

14.50 
14.80 

7.25 

7.40 

MISCELLANEOUS 

New  York 
Cotton  waste,  white,  per  lb.  .  .  .   ?0.072@,?0. 1 
Cotton  waste,  mixed,  perl  b   055@.09 

Wiping  cloths  per  M.,  \'i\\\i\   Wiping  cloths  per  M.,  13{x205   
S:il  soda,  100  lb.  lots    2.80 
Roll  sulphur,  360  lb.  bbl.,  per  100 

lb    2.85 
Linseed  oil,  per  gal.,  5  bbl.  lots. .  .  .87 
White  lead,  dry  or  in  oil      1001b.  kegs. 
Red  lead,  dry      100  lb.  kegs. 
Red  lead,  in  oil      1001b.  kegs. 
Fireclay,  per  75  lb.  bag   
Coke,  prompt  furnace,  Connellsville. .  .per  net 
Coke,  prompt  foundry,  Connellsville. .  per  net 

Cleve- 
land 

0   ?0.12 
.09 50.00 

55.00 
2.50 

Chicago 

?0.12 .09 55.00 
65.00 
2.65 

3. 25  3.50 
.99  .91 

New  York,  12.25 
New  York,  12.  25 
New  York,  13. 75 
.80  1.00 

ton      33.25@3.50 
ton       4.25(^4.75 

SHOP  SUPPLIES 
Current  Discounts  from  Standard  Lists 

;3.90  net 

75% 

60-10% 

.$4.00  oflF 

65-5% 

60% 

50^5% 

.  New        Qeve- York         land    Chicago 

Machine  Bolts: 

All  sizes  up  to  1x30  in      60-5%  60-10%  60-10-10% 
IJand  IJxJin.  uptol2  in       50%   60-10-10%   60-10% 
With  cold  punchsd  sq.  nuts        50%          

With  hot  pressed  hex.  nuts  up  to  1x30 
in.  (plus  std.  eitra  of  10%)        55% 

Button  head  bolts,  with  hex.  nuts        35% 
Hex.  head  and  hex.  nut  bolts         40% 
Lag  screws,  coach  screws         65% 

Square  and  hex.,  head  cap  screws.  .  .  .  75—  10% 
Carriage  bolts,  upto  1  in..\  30in   50-10% 
Bolt  ends,  with  hot  pressed  nuts       60% 

Tap  bolts,  hex.  heads        25% 

Scmi-finishcd  nuts  |  and  larger        75% 

Case-hardened  nuts         65% 
Washers,ca»t  iron,  ̂ in.,  per  1001b.  (net)      J54.50 
Washers, cast  iron,  I  in. per  100  lb.  (nut)        3.75 

Washers,  round  plate,  per  100  lb.  Off  list      4.00 

Nuts,  hot  pressed,  sq.,  per  100  lb.  Off  list     3  .00 

Nuts,  hot  pressed,  hex.,  per  1001b.  Off  list     3.00 
Nuts,  cold  punched,  sq.,  per  100  lb. Offlist     3.00 
Nuts,cold  punched, hex.,  per  100  Ib.Off  list     3.00 
Rivets: 

Rivets,  iVin.dia.  and  smaller        60-5%  60-10-10% 
Rivets,  tinned        60-5%  60-10-10%  4ic.net 
Button  heads  f-in.,  i-in.,  1x2  in.  to  5 

in.,  per  100  lb   (net)      ?3.50  33. 25 

75-10%         80% 

33.50 
3.50 

3.50 

3.50 
3. SO 
3.50 

53.50 
3. SO 

SO  net 

4.00 
4.00 

4.00 

4.00 65-5% 

Cone  heads,  ditto   (net)        3.60     3.35 

li    to    l|-in.    long,    all    diameters, 
£.\T/?.^perl001b         0.25 

I  in.  diameter    E  \T R.t 
5  in.  diameter    E  XT RA 
1  in.  long,  and  shorter     EXTRA 

Longer  than  5  in     EXTRA 
Less  than  200  lb     EXTRA 
Countersunk  heads    EXTRA 

Copper  rivets   
Copper  burs   

0.15        
0.50       

0.50       
0.25       

0.50       
0.35       34.03  base 

60-5%  50%      50-10% 

40%  50%         

33.00 3.35 

0.15 
0.15 
0.50 
0.50 

0.25 
0.50 

Lard  cutting  oil  (50  gal.  bbl.)  per  gal. 
Machine  oil,  lubricating,(50  gal.  bbl.) 

per  gal   

Belting — Present  discounts  from  list  in 
fair  quantities  (j  doz.  rolls) 

Leather; 
Light  grade   

SO  65 

0.45 
30  50 0.35 30.55 0.40 

50%    50-5%   60-10% 

Medium  grade      40-5%  40- 1 0-2  J  %     50% 
        35%         40%       40-5% Heavy  grade      . 

Rubber  and  duck: 

First  grade          60-5% 

Second  grade   60-10-5% 
Abrasive  materials — In  sheets  9x11  in.: 

No.  1  grade,  per  ream  of  480  sheets, 
Flint  paper         35 .  84 
Emery  paper      ,    8.80 
Emery  cloth   ._          27.84 
Flint  cloth, regularweight, width  3| 

in..  No.  1  grade,  per  50  yd.  roll, 

Emery  discs,  6  in.  dia..  No.  1  grade 

per  100. Paper   
Cloth   

50-10%       

60-5%  60-5% 

33.85 

11.00 

32.75 
4.50 

1.32 

3.02 

36.48 
8.80 

29.48 

4.95 

1.49 
3.20 
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Av*  -^Mw    »    ft.    tMUM««   Wskik   •«•    >*    ML 

K.  T_  r-TT    *^-  AcMM  OyilMAar  Urtad- 
kw    (V.    M.    J     K«rauL     IHifctt.     Asi  — 
ill  III   mmt   iiimw  ■!  (or  mw  •ylMM« 

X.    V.    ■••*■•••    MMta* — TIm    Wmmt 
Ch.  W.  H.  WM««r.  Pttr*  Act.— 

POTt»M*    iHrnle    Arllt.    II*    ««li.    «• 
a  piMM. 

M.  T.  «ru«Mr— O.  SrMt.  CtlBlon  St.— 
•■■WiM*  >*b  »rlBtte(  «M^ 

M.  T.  Wanaw— TW  Wamw  Etoraior 
OaL— »arU«  tenk  atCL  fM>  J  M  m  Olaholi 
twtM  tollM- 

r»— r.  O.    Hall.    tl»   Ar- 
nlllM'  aad  t4  tn  tunmr. 

r     O'BrWa.    1*T 
osy.  aoaqrlMM 

  t.  (itBvd)    -■  - 
atr 

Twaa*!. 

S.   T..  Wa>ti«a»a    T1>a  Wat<>rlo«a  BM- 
*  BMrte  Odl.   lac.   Ull  8taU  SU  U. 
"^        Pu«Il       Act. — RMMklavry      and 
.  far  tha  Bwaafactara  ot  Moraca 

kaltartM    a»4    alactrte    •quipnMdl    tor   IM«- 

lunaray      Silk 
.    Purch     A«t.— atlk 

aad     r^uUMnent     an<l 

w   mUl   aa4 

T.     TarttvM*— TY)' 

K.  r. 
oaUtL 

Prifc--t|jp*t 

a.  r,  nkv — C  W.  Re«hn>eh— aaw  mill. 
No.  1  UuM  i»a<fTaJL  (uaad). 

•.  f  iBiliaM  Tin  Jeara  MaoUna  Tool 
Oiu  «U  bai  Poarl  St..  A.  Joaaa.  Pareh. 

NaL  M  or  Na  M  HaaM  «yUad«r 

CtoftaaaU— Tlia    Itaadto    Mchv     Co.. 
ti.    HanUtoa   *    Daytaa    R-R.    and 

  a   bL,    O.    BMtkaan,    Pwvh.    A«t.— nttlailBa  ahaar.  to  ahaar  two  II  In.  x  }| 
W  kara  or  tow  •  In.  x  t  to.  bara  with 
■Mlar  4n*»,  M  ereU.  U*  volta.  I  phaae.  ac 
a.  n»i»«aa< — Tba  Amar.  glwl  ft  Wlr« 

•  •Ok.  XVt^irnt  Rraarra  BMc.— on*  li  x  » 
aad  oaa   U  x   I   lalhr.   bulb   bait  drlvan. 

O..    ri»y»laad     Tha    a     H.    V»hlcl«    Co.. 
am  Baat  Mill  W.— OM  •  In-  )olDt«r  (uawl) 

O.  rMmkaa— Tha  Blnxham  Mfg.  Co.  II 
Urtafataa  Ava.  H    N    Blnchan.  Prra. 

   0«nl  M«r — two  mllllnc  machliMa,  ona 
(■rrrt    lath*,    two   nnallvr    lalhaa   and    two 
broadtlac  madilnca 

•.    Cataaka*— Ttio    Smith    Ijumber    and 
Co..    II4(     K*M    bone    8t^    A      H. 
~  ehaaad  plant  of  Colnmbua 

•ad    will    Inatall    addl- 
UMtadlac     bandar    and 

•.  Wa^  rark— Tba  dty.  W.  Dahm.  Dir. 
Pub  Srrr—«n»  I  yd.  ataal  damp  body  and 
hydraalto  hoM. 

r».  Owaalaaa  W.  WhItakar  *  Sona, 
(enttoa  cooda) — new  Drapar  ioooia. 
ra.  r»ak*«ak— Tbo  Panbrook  Knittinc 

To.  J  U  Umkcr.  I*rea.— alxtaan  maehlnca 
with  auxiliary  apparatna  lOr  wool  yarn 
manafanarlnf. 

ra,  rkMa.— Aytara  Mfc.  Co..  Maachcr 
and  Turner  Sta. — loofna.  ahaftlnr.  hanccra. 
ate. 

ra.  riMla^— Tba  Balvrad*  Tvxtllr  Mills 
tae.  IMS  IMcrada  St..  A.  Ban.U  VIro 
Praau— taaeHHiary  for  laxtlla  manufitciurlnK. 

ra.  rUMa  -Chair  Bxrbanar.  *th  and 
Tin*  Bim.  ■  a«»aral  woodarorklnc  machine* 
<vwd>. 

ra.  rbWa — Th*  dty.  IVpt-  of  Hy..  SU 
Oty  Hall.  F.  C.  tmnlapi  Bnar,— one  tJiread- 
toc  nrinititm  lira  baadar,  tlr*  and  axH  up- 
aattar  aad  waMar,  oaa  t«  in.  auilonary 
iMtf  apt  lain  drflUnK  mactilnr  and  ona 
alNBta  <ad  power   riiear. 

ra..  rkSa^-Th*  Elartrlr  Fdry.  *  Ma- 
•Maa  Cau.  tteeony  and  lllelah  Bla.— elar. 
ttfaal  tmwmtm,  araMa  and  other  machinery ftMaeaa  • 

*w  flDaaary. 

   -Tha  rawlar  Bottlaa  «  Flbar 
Mllta.  III?  Frankford  Atra. — maoRlttary  for 
iha  raaaafaetara  of  flbar  and  Jala. 

ra.  rkNa.— Tha  OrlMdmrer  Machine 
Wha-  •*<  Qvarry  St..  addHfonal  machin- 

ery for  aaw  factory. 

ra.  VMIa<-W.  Jataike  *  Son.  1«ZS 
JKorlh  tlb  St — manor  act  urera  of  ln«-k 
kodlM  aad  aoaaaa  aildiiinnal  wood  work- 
Mi*  na^riaarynr  aaw  addlihm. 
ra,  rUU^—J.  Kaller  Co..  I  Ml  Rld«e 

*»• .  nMaafartorer  of  llcMIn*  fl^«ii'«-«  — 
•MMIonai  drtUuKi  maebluaa.  cuttera.  laihr*. 
ate. 

ra.  FMIa— W.  BL  Knlpe  *  nnnm.  Han- 
•Mfe  aad  Berka  Sta.  -  dyeing  b>m1  flnlahin* 

machmrry  fur  new  faetortaa.  alao  aqulp- 
meal  tar  machlna  attop. 

ra..  rhila.— T.  K.  Mlllerahlp.  SStI  0.r- 
RMUitoam  Av«.--.«ddt(inn«l  metal  wurklnc 
nachlaary  fur  new   (afiury  aaditl»n. 

ra.  riaia.— M  Molater  *  Co..  S»ll  North 
ith  tt(. — adilltkiiial  woodworklns  ma>-lilli«r.v. 

ra.  raila.— Moor*  *  While  tV.Ulh  St. 
and  Uahlah  Ave.— addllktnal  maohlnrry  for 
new  maonlne  ahop. 

ra..  rklla. — The  Morire  Twinr  Co..  84 
Taaker  St.  —  twine  manufai-turlnc  ma- 
>-hluery  for  new  faciory. 

ra..  rhUa.  — The  Newmoni  Mllla,  Ino^ 
Amber  and  Weolntoreland  Area. — textile 
nuu^nery  (or  new  mllL 

ra-  rklla. — The  Quaker  Clly  Cold  Stor- 
aca  Co..  SOI  S<>uih  Wnler  .>«. — additional 
macMnary  tor  plant  on  Water  St. 

ra.  rklla.— C.  r.  Roberta  *  I'o..  1116 
Arrh   St. — wall   paper  machlnea. 

ra,  Pblla. —  Til.  Roxer.>  lloKlery  C!o., 
I.ana  and  Collon  8t». — autoniailc  knittari, ate. 

ra.  rhUa. — J.  A.  WaWi.  IttI  North 
Bodtne  8t  ,  or  HOT  North  Lawrence  St. — 
e<]ulpment   for  new  foundry 

ra..  rklla. — WMlman-Morlnrlly  To.,  4th 
nnd  Vinr  Sin.— cunv>  .vora  and  leather  work- 

ing mai-hiiiery   In  new   factory. 
ra..  rklla.— Thf  Zenith  Mllla.  Snd  St. 

and  Allexheny  -Ave,  8  Uryfixia.  Turch 
Act — additional  looma.  ahaftlnic.  pulle\'«, 
etc..  In  new  factory  on  Clearflrld  and  A  Sta. 

ra..  Hkar^abani-  The  SharpaburK  Pdry. 
Co.— one  cupola  and  aevaral  daaka. 

ra..  Warrea-  The  Rroadbent  I.aundry — 
machinery   aultable   for   rtix  cluanlng,   etc. 

K.  C.  nreenvllle— J.  B.  Thackaon— ran. 
nine  niaohinrry  and  aqulpment  for  amall 
canning  plant. 

a.  r..  at.  Mattkew*— Tha  Calhoun  T^^■ln• 
Mill.  A.  S.  .tmoke.  Mm-— «nlll  machinery 
for  produrlnx  No.  8  yam  (or  mill  whl>-h 
will  aoon  be  built ;  about  1.100  aplmllea  will 
l>e  operated. 

Va..  RIehmoad — Ttie  I^omhardy  .SI  Auto 
Repair  Shop.  II  South  L<oinbardy  St.,  U. 
n  Ollliert.  Mirr — lathes,  drill  prvaave  and 
full  line  of  hand  tools. 
Ta,  Raaaoke— The  Greenstone  Products 

Co..  Isf  Natl.  Bank  HIdir .  C  K  rosby. 
Purch.  Act. — six  .'•  or  t  yd.  two-way  dump 
cara.  1*  In.  race:  II  to  lit  ton  or  SO  lb. 
ralbi  with  splice  bars.  (Delivery  at  Decr- 
fleld.  Md.) 

Ta..  Ittaar* — J.  T>.  Blackard  Stave  A 
Cooporace  Co. — pendulum  heading  saw  and 
heading   Jointer. 

Vr.  Ta..  Wkeallag — The  Wheeling  Ma- 
chine ProducU  Co..  IttO  Main  8l  .  K  W. 

Krauaa.  Treaa.  and  Oanl.  Mgr.^-onr  2  SO  to 
100  hp  direct  connected  ateam  Rrnerator 
unit  Includlnc  boiler,  Ball.  Allla  Chalmers 
or   Idea   preferred. 
WU.  Balell — J.  H.  Sarla.  412  Brond  St. 

— repair  tools  (or  garage  Including  lathe 
and  preaa. 

Wis..  Cklppewa  Falla— W.  E.  Maddux— 
light  power  woodworking  machinery. 

WU.,  Marvin*'— The  Peerless  Travi-llnc 
Ooods  Co. — Np*«lal  machinery  for  proposed 
leather  goods  (sctory  on  Muln  St. 

ma.  MerrlD— Alt.  n  &  Zander.  II  R. 
Allan,  Piirrh  Art — <1rlll  press,  air  com- 
praaaor  and  gasoline  atorage  tank  and 

pamp. 
WU..  Mllwaakee— The  Amor  Ktilltlng 

Co.  4«t  12lh  HI  .  W  Schmltx,  Ptirch  Act. 
— aprclal  knitting  machinery.  Individual 
motor  power 

Wis..  MllwBBkee — The  Argo  Tool  A  Ma- 
chine Mfg  Co  .  145  tSlh  Ave.,  ('.  E  Halm, 

Purch.   Act. — punch   press  for  broaching. 

Wk..  Mllwaakee— B,  H.  Arnold.  4001 
Brown  Rt  — Inihi.  with  10  In  or  16  In.  bed, 
»  In.   swlnc,  motor  power. 
WU„  Mllwaakee  —  P.  Oehrmann,  lOtO 

Orant  St. — one  «rl>or  preaa. 

WU..  Mllwaake*— Ji-nsen  A  Llndemann, 
1105    nth    !*•  ■"••  nsl    sheet    metal   ma- 

chinery InrI'  r  and   shi-ar. 
WU„    MIlK  '    I  "  Krsl.    imi    Holton 

Rt — upright      lM.ri»g      raachlna      and      ona 
silckar.  • 

WIe..  PaH  Wasblagtan— Huellmnn  A 
Pellfrr.  117  Park  Ki  ,  P  Iviff.r.  Purch 
Act.— r>nv  chalh  hole!  sultalilf  for  small 
machine  iiliop  um-,  nn<.  »lr  cf>mpresaor,  one 
jack  »nd  "tie  eli<-trlc  motor. 
Wl-  t»B«eaa— The  I>evenhacen  Dairy 

Co,  «I2  Ird  St.— dairy  and  refrlgaraling 
machinery  for  propoaad  plant  on  Waah- 
Inctnn    St 

tint..  Pergae^ — Dye  Intarmedlntrs.  l.id. — 
elrt-trlcally  ouernled  0<|Ulpment  for  niiiking 
ilye  Iniormadlatea. 

ttal.,  «ia4rrlrb.-The  noderlrh  Sili  >'»., 
Malllniid  SI  -Kpcclul  suit  liandliiu  •  iiulii- 
iiieiit  ami  addltlunal  e<iul|>m<'nt  lo  >liiul>l» 
its   raiwelty.      Kstlmated    coal,    ISU.oiui 

Oat.,  Laasbeth  —  A.  Jonea — ooiniil.  te 
equipment  (or  garnge  nnd  auto  rrpalr  Hliop, 
Kstlinutrd  cost.   140.000. 

Onl..  Tarry  Hoand — Tudhope  &  I.U(Ik:>I.> 
— equipment  (or  proposed  saw  mill  iit  I  '< '  > I.rfike. 

Oat.,  Hadney — Paulds  A  Mulligan — •  <  ni 
pleta  r4]ulpmrnt  for  itur»K»  and  iiulo  i '  - 
pair   shop,      liallmaled    coat.    145.000. 

Oat..  81.  Thomaa — Wood  (lorrle  Mol.i-'. 
Ltd.,  ban  taki-n  over  an  olil  factory  .hmI 
will  Inatall  iiiulpment  for  nsaiinbliiiK  i.n" 
Katlmated  oust,    135,000. 

Oat.,  Wlndnui^-The  Canadian  Aliiinlnuni 
A  Braaa  Co,  Windsor  Ave. — equlptni'iii  i"r 
manufaclurlnir  caatlncs  (or  automul>ii.  m. 
Katlmated    oust     IS6,0(U. 

t)ae..  Maalreal — The  United  Auto  Snr 

piles,  Ltd.,  61  Laurler  Ave.,  W. — imiiluri.' 
tools  and  hilhe  (or  general  auto  reimlr.- 

ral.,  Maa  Praaelsea  —  C.  H.  Peters, m, 
Sharon  Hide.,  la  recelvlnc  bids  (or  the  <"ii- 
structlon  of  a  I  story  motor  truck  plnul 
on  Ooro  and  Folsom  Sts.  KHllmntcfl  r..M. 

117,0110.  The  Italia  Motor  Truck  Co..  :..'..'. loth  St.,  leasee.  M  Sheldon,  110  Sutter  ,si  , 
Archt. 

Conn.,  New  Haven — The  Amer.  Sli>  I  A 
Wire  Co.,  !»»  Pnlrmouni  Ave.  will  l.iillil 
a  1  story,  !t  x  (0  ft  xticl  and  wire  iiiiinii. 
fscturlnc  plant  on  Fulrniount  Ave.  lOstl- 
mated    cost,    140, (lUO. 
Cenn.,  Walllncford~The  WslllnRford 

Steel  Co.,  60  Acadi-iny  SI  ,  will  Inilltl  a 
fuclorv  for  the  innnufiicture  of  nn'lal 

goods,'  Including  h  1  story,  100  x  Lid  fi., 
1  story.  40  x  100  ft.  and  I  story,  2r.  x  Ion 
ft.  Iiullillnirs.  Estimated  cost,  |6<i.(>ii<i 
Noted    Feb.    28. 

ill.,  rhirsro  —  B.  Boches,  1608  Siuih 
Centrnl  Turk  Ave,,  la  recelvlnc  bids  for  llii- conRtnicilon  of  a  1  story,  72  x  12ri  ft. 
irarnRe  nl  17»l-Si>  RooBevrIt  ltd.  I>il 
mated  cost,  tto.iiOO,  M.  L.  Beln.  187  Nnrtli 
Chirk  St.,  Archt. 

Ind.,  rt.  Wayne— Day  A  ZlmmcriMiin. 
Rnirrs.,  608  Chestnut  St.,  Phlla.,  Pn  .  :.rf 
recelvlnc  bids  for  the  constrtictlon  i^f  iin 
automobile  factory  for  the  Inlirnutliiuil 
Harvi-ater  Co..  114  West  Wayne  St.  i:b- 
tlmntod   cost.   1500,000. 

Minn.,  St.  Paul — O.  J.  Kramer,  1R7 
Aurora  Ave.,  will  receive  bida  until  M.irrh 
20  for  the  construction  of  a  1  story,  r.'f.  \ 
127  ft.  garsce  on  llnlveralty  and  KnriinK- 
ton  Avea.  Ritlmated  coat.  $40,000.  It  h' 
]'ulia<r.  Commercial  Skate  Bank  HMv-,, Bngr, 

N.  v..  Albany — H.  Rogers,  Archt..  448 
Bwny ,  will  receive  bids  about  Miircli  2" 
for  the  conxtructlon  o(  a  I  story.  74  x  122 

ft.  ciirutc''  on  Chiipcl  and  OriinK"'  ."^i"  ''>' 
W.  W.  Parley,  77^  Chapel  St.  KKtlnmt.d 
coat,  1100.000. 

Pa..  Phlla.- T.  E.  Mlllcrship.  8241  C.  r- 
montown  Ave.  (metnl  worker!  will  >-""n 
award  the  contriict  for  th<>  conHlnicii.in 
of  a  2  storv,  IB  x  70  ft.  ndditlon  to  wliop. 
Katlmated  i-ost.  $20,000.  S.  B.  Viindircllp, 
Kennelsworth  Apts.,  Archt. 

Ps.,  Phlla..— Moore  A  Willie,  U.th  Rt.  iin<I 

Lehlch  Av«...  are  recelvlnc  bids  for  the  i-on- 
siructlon  of  a  2  story.  60  x  16.1  ft.  muclilnc 
shop  on  Lehlch  Ave.  ICstiiniitcd  i  "»l. 
IJ.I.OOO,     I'rivate  pinns. 

Pa,,  Phlla. — The  Phils.  Stesm  Hentinf 
Co..  .lunlper  and  Arch  Sts.  has  awiirdHO 
the  contract  for  the  constnirllon  of  u  2 

story,  51  X  128  ft.  ofTloa  and  xhop  iit  .t;!!!- 
22  I.*ncn»lcr  Ave.  Batlmated  cost,  ISO,- nno.     Noted  Jan.   fl. 

Pa..  PHt.borch— ,T  C.  Porster  »  ««« 

hava  awarded  the  contract  for  iIk  '   ''- 
lion    of    a    2    siory.    5(i    x    100    n  <i 
2518     Penn     Ave.     for    the    mum  f 
tinware,    steel    dies,    etc.      ' 
$40,000.      Noted    .Mar.   t. 

Wa«h.,    Paget    Naand    —    M  ' 
Viirds  ond  I>i>rkx.  Nnvy  Depl.,  WMt-li..  I'.  L- 
will  receive  bldn  until  April  12  for  Ordmince 
plant  extension  lo  KIiIk.  No.  3AK. 

0«».,  Pergae^Dye  Intermediates.  I.ld« 
will  take  over  factory  and   e<|iilt>  xntne  lor 

Uie  manufacture  of  dya  Inl- '           "" Install     nitration     plant.       i  - 
$40,000.     J.  K.  Windsor,  e/n  . 
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Service  in  a  "White"  Station 
Eliminating  Time  Waste-Layout  of  Stockroom-Exchange  of  Worn  or  Damaged Parts— Facilities  For  Handling  Motors  and  Other  Parts 

By  FRED  H.  COLVIN 
Editor,  American  Machinist 

ONE  of  the  things  that  impresses  a  visitor  to  the 
average  motor  repair  shop  or  service  station  is 
the  great  waste  of  time.  Not  intentional  waste 

to  be  sure,  but  the  time  required  to  look  up  parts,  to 
hunt  through  books  and  to  "get  ready  to  begin  to  com- 

mence."    Anything  that  eliminates  a  portion  of  non- 

FIG.   1.     RECORDS  THAT  ARE  EASY  TO  USB 

Iiroductive  time  makes  for  the  efficiency  of  the  service 
station  and  adds  to  the  joy  of  the  customer,  both  by 
speeding  up  his  work  and  by  reducing  his  bill. 

The  layout  of  the  Newark,  N.  J.,  service  station  of 
the  White  Motor  Company  shows  careful  thought  as 
to  this  question  of  saving  time.  And  instead  of  hunt- 

ing through  volumes  of  heavy  books  for  part  numbers 
and  the  condition  of  the  stock  it  uses  the  visible  index 
system  shown  in  Fig.  1. 

The  customer  for  parts  comes  directly  from  the  street 
through  a  door  to  the  small  waiting  room,  shown  at  A 
in  Fig.  2.  A  clerk  located  at  the  desk  B  takes  his  order 
over  the  window  counter  C.  Turning  to  window  D,  the 
first  clerk  passes  a  duplicate  of  the  order  to  the  s'tock clerk  at  E,  who  has  charge  of  the  visible  index  shown 
in  Fig.  1. 

The  stock  clerk  finds  the  card  for  the  piece  almost 
instantly  and  gives  the  location  of  the  bin  containing 
the  part,  if  necessary.  While  the  first  clerk  is  getting 
the  piece,  the  stock  clerk  puts  the  price  on  the  order, 
changes  his  stock  list  to  correspond  with  the  deduction, 
and  notes  whether  or  not  this  brings  him  to  the  point 

ot  re-ordenng  or  not.  The  customer  gets  his  spare  part quickly,  the  bill  is  ready  at  the  same  time,  and  there  is 
a  record  of  the  whole  transaction  including  the  effect of  the  sale  on  the  stock  on  hand. 

One  of  the  cards  which  forms  the  visible  index  is 
shown  in  Fig.  3.  The  cards  are  fastened  on  the  leaves 
as  shown  in  Fig.  1,  and  keep  a  complete  record  of  all 
stock  ordered,  received  and  delivered,  a  card  being  pro- 

vided for  each  separate  part.  The  left-hand  portion  of the  card  refers  to  orders  to,  and  goods  received  from 
the  factory.  The  remainder  deals  with  the  local  orders 
and  shows  the  balance  on  hand  at  all  times.  There  is 
also  a  space  for  the  maximum  and  minimum  amount  to 
carry  in  stock.  These  amounts,  of  course,  vary  with 
the  parts  and  can  be  changed  when  it  seems  advisable 
to  do  so.  The  maximum  is  usually  a  three  months' 
supply,  the  minimum  one  month's. 
Whenever  the  stock  of  any  part  reaches  its  minimum 

the  stock  clerk  puts  a  red  card  in  the  index.  This  card 
bears  the  legend  "Stock  has  reached  a  Minimum— Order 
Today."  These  cards  are  removed  each  day  by  the stock  record  clerk,  the  date  and  amounts  of  the  orders 
being  entered  in  their  proper  places  on  the  regular 
cards.  Fig.  3.  When  either  the  whole  or  part  of  the 
order  is  received,  an  entry  is  made  in  the  proper  col- 

umn. If  the  order  is  not  complete  the  date  when  the balance  is  due  is  also  entered. 
The  form  of  order  request  used  is  shown  in  Fig.  4 

and  is  known  as  Form  R-96.  The  stock  record  clerk 
uses  it  to  report  to  the  storekeeper.  This  form  is  uni- 

form for  all  the  branches  and  instructions  for  using  it 
are  given  on  the  back  and  are  quoted  herewith  to  indi- 
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FIG.   2.     PLAN   OF  THE  STOCKROOM 
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no.   t.     STOCK  RBCORU  CARD 

este  the  completeiMM  of  the  control  o\'er  the  stock  on 
The  instmdkcu  foUow : 

1 1 )     The  ordnr  rcguMt.  Form  R-96.  is  to  be  used  by 

(2)  The  stock  ret-ord  clerk  will  list  the  items  that 
»r«  to  be  ordered  in  the  numerical  order  of  the  parts 
numbers — The  maximum  quality,  balance  on  hand,  mini- 

mum, quantity  used  last  three  months  and  bin  location 
should  be  transcribed  from  the  stock  record  cards  and 
listed  on  the  order  request  form  with  each  particular 
item.  Particular  attention  should  be  directed  to  seeintf 

that  the  quantity  recorded  in  the  "Balance-on-Hatui" 
column  agrees  with  the  quantity  actually  in  the  bin. 

tS)  The  oi-der  request  will  then  be  submitted  to  tht- 
storekeeper,  who  will  assign  shipping  instructions,  ap- 

prove and  refer  to  the  typist  for  transposition  to 
Form  S-89. 

(4)  When  the  order  has  been  transcribed  to  Form 
S-89  (not  shown),  the  typist  will  enter  on  the  order 

request  "Date  Order  Entered,"  branch  office  order  num- 
ber, sign  and  return  to  the  stock  record  clerk. 

(5)  The  stock  record  clerk  will  then  enter  the  order 
on  the  stock  record  cards  and  hold  the  order  request 

;F:  HIV.«;  AMI  SI'RINOB      T\C,    «      SPAKE  r'YM.NUKKS.    HADIATOUS    AND  \Vlli;i;i> 

the  stock  record  clerks  m  me  branch  offices  for  report- 

Uif  to  the  storekeepers,  at  the  close  of  each  day's  busi- 
DMs.  the  various  items  of  stock  that  have  reached  their 
lainimaiB  and  should  be  ordered. 

no    «      rOR  OROBRS  FROM  FACTORT 

pending  receipt  of  acknowledgment  of  the  order  from 
the  home  office.  Upon  receipt  of  this  acknowledgement 
the  home  office  order  number  will  be  inserted  in  the 

proper  place  on  the  order  request  which  will  then  be 
referred  to  the  receiving  clerk. 

(6)  The  receiving  clerk  will  check  and  place  in 

stock  the  parts,  as  received,  noting  in  the  column  "Quan- 
tity Received"  the  amount  of  each  particular  item.  The 

order  request  will  then  be  returned  to  the  stock  record 
clerk,  together  with  copies  of  the  packing  records,  that 
proper  entry  may  be  made  of  the  receipt  of  the  material 
on  the  stock  record  cards. 

(7)  When  the  order  Is  not  received  complete  the 
stock  record  clerk,  after  making  the  necessary  entries, 
will  return  the  order  request  to  the  receiving  clerk,  who 
will  hold  it  pending  receipt  of  the  balance  of  the  items. 
When  the  order  is  completed  and  proper  receiving  entry 

has  been  made  on  the  stock  record  cards  the  order  r«-* 

quest  will  be  filled  with  the  formal  order.  * 
(8)  Provision  is  made  in  the  upper  right-hand  cor-  I 

ner  of  the  order  request  for  it  to  be  numbered  by  ths  T 

branches,  if  they  so  desire,  to  assist  them  in  keeping  , 

1 
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proper  record  of  each  order  request   issued  in   their 
offices. 

Referring  to  Fig.  2  once  more,  the  general  layout  of 
the  stockroom  becomes  clear.  The  bins  are  of  metal, 
numbered  so  that  stock  can  be  easily  found.  Bin  723, 
for  example,  is  the  twenty-third  bin  in  the  seventh  row. 
The  shipping  cage  adjoins  the  record  office  so  that  the 
proper  bills  and  tags  can  quickly  be  made  out  and  go 
with  each  shipment. 

benches  shown  in  Figs.  7  and  8.  Completed  motors  are 
tested  on  the  stand  shown  in  Fig.  9  and  it  is  the  boast 
of  the  shop  that  when  an  overhauled  motor  leaves  the 

shop  it  is  a  "White"  motor  in  every  way.  It  can  be 
cranked  in  the  usual  way  and  does  not  have  to  be 
started  by  towing  as  is  sometimes  the  case. 

Just  outside  the  stockroom  and  convenient  to  the  rest 
of  the  shop  is  the  toolcrib,  shown  in  part  in  Fig.  10. 
Every  effort  is  made  to  keep  the  tools  needed  so  that 

FIG.  7.     STANDS   1  i  )R  MOTOR  OVERHAULING.     FIG.  8.     OVERHAULING  A  TRANSMISSION, 

1 

B 
FIG.  10.     THE  TOOLCRIB.     FIG.  11.     MOTOR  HANDLING  FAdLITIES 

In  Figs.  5  and  6  are  shown  some  views  in  other  por- 
tions of  the  storeroom  and  show  how  neatly  and  com- 

pactly the  stock  is  kept.  Springs,  radiators,  cylinder 
blocks,  pistons,  connecting  rods  and  transmissions  are 
kept  in  readiness  to  supply  breakdowns  and  to  get  the 
truck  into  service  again  at  the  earliest  possible  moment. 
The  repair  shop  draws  parts  from  the  corner  of  the 
store  room  as  shown  at  F  in  Fig.  2.  This  avoids  con- 

fusion with  customers  buying  parts  and  keeps  the  two 
outlets  for  storeroom  stock  entirely  separate. 

This  shop  is  equipped  to  handle,  not  only  maintenance 
and  replacement  work,  but  also  complete  chassis  rebuild- 

ing jobs.  But  the  dis-assembling,  replacing  worn  parts, 
fitting  new  bearings,  etc.,  are  handled  on  the  stands  and 

they  can  be  quickly  found  and  to  see  that  they  are  in 
good  condition.  Tools  are  checked  out  in  the  usual way. 

Facilities  for  handling  motors  in  and  out  of  the  truck 
chassis  are  provided  by  an  overhead  monorail  with 
hoists  and  by  a  portable  crane.  Rear  axles,  frames,  etc., 
can  also  be  handled  in  a  similar  manner  as  well  as  trans- 

missions and  other  parts  which  require  lifting  by 
mechanical  means. 

One  of  the  interesting  features  of  this  service  station 

— one  that  emphasizes  the  word  "service" — is  its  method 
of  replacing  or  substituting  parts  to  enable  a  truck  to 
be  kept  in  use.  If  for  example,  a  leaf  or  two  has  been 
broken  in  one  of  your  springs,  your  truck  is  not  tied  up 
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wkilt  tba  sprinc  is  bvinc  repaired.  Iiutead.  you  driw 
into  the  •ution.  iJm  oU  tprins  i>  removed  and  a  com- 

plete fprint  pat  in  Ita  pfakre.  You  pa)*  for  the  coat  of 
ckaiviBf  the  aprinc  and  of  puttinc  the  broken  apring 
teto  good  cooditioa.  But  in  any  caae  you  do  not  have 
to  bogr  •  wholt  now  sprinc  in  order  to  ke«p  your  truck  in 
operation.    Nor  do  you  wait  while  it  is  being  repaired. 

This  aame  qratem  extends  to  radiators,  magnetoa, 
cytiadar  blodca,  crankshafts,  in  fact  to  complete  motors. 
TW  ai^ng  or  radiator  or  motor  which  you  leave  is 

and  put  in  good  order  for  the  next  man.  They 
sold  aa  new  but  they  have  miles  of  good  aervice 

ia  ttam  and  at  a  fair  price.  And.  after  alt.  it  la  miles 
tlMt  you  buy  when  you  purchase  a  truck. 

Cyliadar  blocks,  ground  and  with  pistons  ready  for 
a—mbHag.  are  ready  if  through  the  freezing  of  a  water 

no  t    nasT  stand  for  motors 

jacket  or  other  cause,  you  need  one.  If  faulty  ignition 
can  be  traced  to  the  magneto,  a  spare  magneto  is  slipped 

into  place  and  the  truck  immediately  gets  into  the  earn- 
ing class  once  more.  Meantime  the  defective  magneto 

ia  repaired  at  your  expense  and  put  in  stock  ready  to 
help  out  the  next  man  who  gets  into  difficulty  from  the 
aaoM  cause. 

Spare  wheels  are  in  stock  also,  some  with  solid  tires 
in  varioos  stages  of  wear  or  service  and  some  without 
tires.  Experience  has  shown  that  it  is  more  satisfactory 
to  rent  theae  wheels  than  to  sell  them,  the  tire  factor 
probably  being  responsible  for  this  decision. 

Service,  the  keeping  of  trucks  in  condition  to  earn 
dividends  on  the  investment,  seema  to  be  the  mainspring 
behind  this  station.  It  can  well  be  the  impelling  motive 

in  all  repair  stations  which  hope  to  build  a  lasting  repu- 
tation for  the  motor  vehicles  which  they  handle. 

Automobile  Headlight  Ref^ulations 

A  great  deal  of  interest  is  now  being  shown  in  regu- 
laUona  governing  the  beadlighU  used  by  motor  vehicles. 
TW  Bortao  of  Standarda  has  assisted  local  authorities 
and  the  manufacturers  through  tests  of  these  devices, 

■ad  alnady  quite  a  number  of  the  states  have  framed 
laws  to  govern  the  use  of  lights  on  automobiles. 

A  Simple  and  Practical  Apprentice- 
ship System 

By  D.  M.  McLean 

During  the  war  many  foundries,  machine  shops  and 
other  metal-working  establishment.s  were  obliged  to 
suspend  their  apprenticeship  sy.>«tema  wholly  or  in  part, 
due  to  emergency  conditions  and  the  necessity  for  the 
largest  possible  production  of  munitions.  Under  the 
type  of  organlxation  necessary  for  this  purpose  there 
was  little  or  no  place  for  the  apprentice  as  such,  the 
employment  of  large  numbers  of  machine  operators  and 
the  subdivision  of  machine  operations  being  carried  out 
to  an  extent  never  before  witnessed. 

With  the  gradual  return  to  normal,  nearly  all  shops 
'  >v<>  restored  their  apprenticeship  systems  and,  in  some 

<s  have  revised  them  to  meet  present-day  conditions. 
A  well-planned,  definite  contract  between  employer  and 
apprentice  results  in  the  greatest  degree  of  mutual 
satisfaction  and  accord.  Such  an  agreement  cannot 
wisely  be  dispensed  with  nor  can  it  be  handled  in  a 
half-way  manner. 

It  is  Kenerally  admitted  that  a  well-drawn  apprentice- 
.ship  contract  secures  to  the  apprentice:  (1)  A  full 
opportunity  to  learn  his  trade  thoroughly  as  far  as 
equipment  and  facilities  of  the  shop  allow;  (2)  A 
definite  rate  of  remuneration  with  a  certainty  of  in- 

creases at  proper  intervals,  together  with  the  knowledge 
that  special  exertion  on  his  part  will  be  taken  into 
account  and  will  result  in  an  earlier  termination  of 
the  apprenticeship  period;  (3)  personal  interest  in  and 
observation  of  the  apprentice  by  the  employer.  The 
regularly  indentured  apprentices  in  most  shops  today 
•ire  under  the  care  of  a  superintendent  or  supervisor, 

•  rting  directly  to  the  general  manager  or  the  works 
^..kiiager.  Whatever  his  title,  the  work  of  this  official 
is  of  considerable  importance  and  has  a  direct  bearing 
on  the  progress  of  the  apprentices  and  the  future  sup- 

ply of  skilled  mechanics  for  the  particular  industry 
concerned. 

From  the  standpoint  of  the  employer,  a  definite  and 
satisfactory  apprenticeship  contract  guarantees  to  the 
employer:  (1)  Persistent  service  of  the  apprentice 
during  the  stated  period;  (2)  a  better  type  of  appren- 

tice. The  requirements  of  the  better  forms  of  appren- 
ticeship agreements  insure  more  careful  selection  of 

candidates  and  a  higher  grade  of  intelligence  in  accepted 
applicants  than  formerly. 

The  incentives  included  in  the  laiter  apprenticeship 
contracts  usually  include  a  bonus  on  completion  of  the 
apprenticeship  period,  allowance  for  attendance  at 
claaaes  of  various  kinds,  and  other  ways  whereby  extra 
application  will  result  in  the  earlier  completion  of  the 
period.  These  all  tend  to  the  development  of  greater 
diligence  on  the  part  of  the  apprentice  and  his  earlier 
arrival  at  a  productive  state,  all  of  which  are  features 
of  importance  to  the  employer. 

The  apprenticeship  form  given  herewith  is  suitable 
for  use  in  medium  and  smaller  size  plants,  and  was 
adopted  by  an  Eastern  manufacturer  as  simple  and 
effective  after  a  careful  investigation  of  the  subject. 

The  increase  in  hourly  rates  at  the  end  of  the  half 
year  instead  of  yearly,  the  allowance  for  overtime,  in- 

crease in  rate  when  regularly  employed  on  a  night  shift, 
allowance  for  attendance  at  technical  classes  and  the 
admission  of  apprentices  to  any  existing  premium  or 
bonus  systems  are  all   features  which  act  as  strong 
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incentives  to  continued  application  and  persistence  until 
completion  of  the  apprenticeship  period.  They  are 
seldom  all  employed  by  any  one  firm  at  one  time,  or 
embodied  in  a  single  contract  form  as  in  this  case. 

This  system,  as  here  outlined,  has  been  given  a  thor- 
ough trial  for  some  three  years,  under  the  care  of  a 

supervisor  of  apprentices,  with  a  marked  quickening  of 
interest  on  the  part  of  the  apprentices,  and  an  increase 
in  the  number  of  applicants  who  wish  to  apprentice 
themselves  to  various  trades. 

TERMS  OF  \ppaQMrics3aip 
TO  THE 

BLANK  MI-XS.  CO. 

AGE: 

APPLICATION: 

TRIAL: 

TERM: 

LOST  TIME: 

WAGES: 

OVERTIME: 

NIGHT  WORK: 

TECHNICAL 
CLASSES: 

PREMIUM 
CONDITIONS: 

PRESENT: 

TOOLS: 

CONDUCT: 

TOBACCO: 

(n  Apprentices  must  be  not  less  than  16  years  of  age. 
They  must  be  physically  sound,  of  good  moral  char- 

acter, and  have  received  an  education  acceptable  to 
the  Company. 

(2)  Application  must  be  made  on  forms  provided  by 
the  Company,  and,  if  accepted,  the  applicant's  name 
will  be  registered,  and  due  notice  given  when  he  will 
be  required  to  commence  work.  J| 

(3'>  Apprentices  must  serre  a  six  month's  trial  period. If  the  apprentice  shall,  during  this  term,  prove  satis- 
factory, and  shall  before  the  expiration  thereof  exe- 

cute, together  with  his  father  or  guardian,  thi« 
agreement  then  his  apprenticeship  shall  date  from 
the  beginning  of  the  term  of  trial  and  shall  continue 
for  the  full  period,  unless  sooner  terminated,  as  here- 

inafter stated. 

(4)  The  term  of  apprenticeship  is  foixr  years,  each  year 
to  consist  of  2,750  working  hours,  which,  with  the 
usual  working  week  of  55  hours,  is  equal  to  50  weeks 
— the  remaining  working  days  in  each  year  shall  be 
allowed  apprentices  at  such  time  as  the  Company 
directs.  If  the  apprentice  works  more  than  2,750 
hours  in  any  one  year,  the  extra  time  will  apply  to  a 
reduction  of  the  following  year,  or  to  his  term  of 
apprenticeship. 

(5)  Apprentices  shall  make  up  lost  time  at  the  expira- tion of  each  six  months  period,  at  the  rate  of  wages 
paid  during  said  period,  and  no  year  of  service  shall 
commence  until  the  apprentice  shall  have  fully  made 
up  all  time  lost  in  the  preceding  year. 

(6) 
1st  year; 

2d  year: 

The  regular  rates  of  pay  will  be: 
t  year;    Ut  6  months,  —  cts.  per  hour, 

2d  6  months,  — ■  cts.  per  hour, 
1st  6  months,  —  cts.  per  hour, 
2d  6  months,  —  cts.  per  hour, 

5d  year:     1st  6  months,  —  cts.  E)er  hour, 
2d  6  months,  —  cts.  per  hour, 

4th  year:   Ist  6  months,  —  cts.  per  hour, 
2d  6  months,  —  cts.  per  hour. 

mcrease  over (7)  All  overtime  will  be  paid  at 
regular  rate  of  pay. 

(8)  In  case  an  apprentice  is  required  to  work  on  a  night 
shift,  his  rate  of  pay  will  be  increased  —  cts.  per  hour. 

(9)  Apprentices  will  be  allowed  one  day  off  their  time 
on  any  period,  for  each  evening  they  attend  a  class  of 
the  Industrial  Drawing  Schools,  or  of  any  approved 
technical  classes  of  the  Y.  M.  C.  A.,  or  other  approved 
institution. 

( 1 0)  Apprentices  will  be  afforded  the  advantage  of  our 
premium  or  bonus  system,  whereby  their  earnings  are 
increased  for  higher  production,  in;_accordance  with 
the  provisions  of  this  system. 

(11)  At  the  expiration  of  11,000  hours  of  apprentice- 
ship, a  present  of  Fifty  Dollars  ($50.00)  will  be 

made  to  the  apprentice  signing  this  agreement. 
Should  an  apprentice  leave  our  employ,  this  agree- 

ment is  cancelled,  and  would  not  apply  on  another 
engagement,  without  another  signed  agreement. 

(12)  Apprentices  are  allowed  to  purchase  all  necessary 
tools  from  the  Company  at  cost,  and  pay  for  them  in 
easy  weeldy  payments. 

(13)  Apprentices  will  be  required  to  perform  their 
duties  with  punctuality,  diligence  ana  fidelity,  and 
to  conform  to  the  rules  and  regulations  which  are  or 
which  may  be  adopted  for  the  government  of  the 
shops. 

(14)  Apprentices  are  not  allowed  to  use  tobacco  in  the 
shops  during  working  hours. 

TERMINATION         (15) 
OF  ENGAGEMENT: 

The  Company  reserves  the  right,  whenever  the 
state  of  business  demands  it,  to  shorten  the  hours 
of  labor,  or  whenever,  for  any  ̂   reason,  it  shall 
stop  the  works,  to  suspend  apprentices  wholly  or  in 
in  part;  and  the  making  up  of  time  so  lost  shall  be  at 
the  discretion  of  the  Company.  The  Company  also 
reserves  the  right,  in  its  sole  discretion,  to  terminate 
its  agreement  with  any  apprentice,  also  to  discharge 
him  from  its  employment  for  non-conformity  with 
its  rules  and  regulations,  want  of  industry  or  capacity, 
indifference  to  his  duties  or  improper  conduct  within 
or  without  the  shops. 

Romances  of  Metal  Working 

The  Smith  Who  Couldn't  Be  Burned 
By  H.  H.  Manchester 

According  to  a  story  in  one  of  the  manuscripts  of 
the  Arabian  Nights,  reports  kept  coming  in  to  one  of 
the  head  men  of  the  district  that  there  was  a  blacksmith 

who  could  handle  live  coals  without  being  burned.  In 
order  to  look  into  this,  the  officer,  who  was  very 
religious,  dressed  himself  as  an  ordinary  traveler  and 

stopped  at  the  smith's.  There  he  saw  the  smith  han- 
dling hot  iron  unconcernedly.  He  watched  to  see  if  the 

smith  used  any  black  arts  to  protect  himself,  but  wit- 
nessed nothing  of  the  sort.  At  night  and  in  the  morn- 

ing he  saw  that  the  smith  attended  to  his  devotions 

scrupulously,  but  did  nothing  that  could  protect  him- 
self from  the  fire.  At  last,  unable  to  discover  the 

explanation  of  the  miracle,  he  disclosed  his  identity,  and 

demanded  of  the  smith  how  he  did  this  thing.  Where- 
upon the  smith  told  him  the  following  story: 

"Several  years  ago  I  was  enamoured  of  a  beautiful 
slave  girl,  but  she  would  have  nought  to  do  with  me  be- 

cause it  was  against  the  law.  At  last  when  the  days 
of  the  famine  came,  she  came  to  me  and  asked  for  food, 

but  I  was  wroth  at  her,  and  said  to  her,  'You  who  have 
repulsed  me,  shall  not  have  one  bit  of  bread  from  me  as 

long  as  you  treat  me  thus.'  But  she  rose  and  left  me 
saying:  'Better  I  should  die  of  starvation  than  break 
the  law.'  Twice  more  she  came  to  me  for  food,  and  each 
time  I  repulsed  her  as  before.  The  fourth  time,  how- 

ever, I  thought  to  myself,  Who  am  I,  that  I  should 
place  my  wishes  in  the  scale  with  a  human  life?  And  I 
set  food  before  her,  and  bade  her  eat  and  fear  not. 

Thereupon  she  said,  'Inasmuch  as  you  bid  me  to  eat 
unafraid,  I  pray  to  Allah  that  you  may  hereafter  handle 

red  hot  iron  and  live  coals  without  danger.'  And  ever 
since  then  it  has  been  as  she  prayed." 

Leaving  out  of  consideration  the  smith's  explanation, 
the  legend  indicates  that  the  secret  of  handling  live 
coals  as  practiced  by  modern  exhibitors  was  already 
known  to  certain  members  of  the  craft. 

Metallic  or  Carbon  Electrodes 
for  Arc  Welding 

When  welding  sheets  below  i  in.  in  thickness,  it  is  best 
to  use  a  metallic  electrode.  However,  for  metal  over 

i  in.  thick  it  is  ordinarily  preferable  to  employ  a  carbon 
electrode.  These  statements  were  made  by  A.  L.  Price, 
of  the  Franklin  Machine  and  Steam  Boiler  Works,  when 
addressing  recently  the  Metropolitan  Section  of  the 
American  Welding  Society. 

There  was  no  question  in  the  speaker's  mind  as  to  the 
fact  that  the  metallic  electrode  gives  a  stronger  and 
more  satisfactory  joint  when  arc  welding.  Welding 

may  be  performed  much  more  rapidly  with  carbon  elec- 
trodes, although  the  joint  produced  is  not  quite  as 

strong  as  that  obtained  with  metallic  electrodes.  Under 
favorable  conditions  in  both  cases,  the  speed  of  welding 
a  seam  is  about  4  ft.  per  hour  when  using  a  metallic 
electrode,  and  about  15  ft.  per  hour  when  using  a 
carbon  electrode. 

When  the  carbon  arc  process  is  used,  the  metallic  rod 
that  is  fed  in  to  form  the  weld  is  ordinarily  i  or  J  in. 
in  diameter.  It  should  be  noted,  however,  that  in  order 

to  properly  use  the  carbon  electrode  with  speed  and  with 
satisfactory  results,  a  more  skillful  operator  is  required 
than  when  using  the  metallic  electrode. 
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Organization  Efficiency 
Getting  Ready  for  Production — Starting  the  Longest  Job  First — Special  Tools  De8i{i:ned 

in  Draftins  Room — Work  Speeded  Up  by  DepartmentuI  Competition 
By  CHARLES  SORENTRUE 

IN   THESE   tiniM   of   depraasion.   it    ia    absolutely     involved  until  the  necessary  equipment  had  been  pro- 
utttmtry    for    all    manufactureni    to    operate    at     vided  for  the  production  department   to  enable  it  to 
Biniaam  cost  and  one  of  the  first  essentials  is  an     start  producing. 

•Acient  ort^niiation.  As  soon  as  the  rough  model  of  the  gun  was  received 

Wben  any  concern  decides  to  develop  and  manufac-  the  scheduling  supervisor  of  the  preparation  depart- 
ture  a  new  product,  the  experimental  and  other  engi-  ment,  after  very  careful  study  of  the  whole  sitUHtiun, 
BMriat  work  is  too  often  al- 
iMMd  to  pitxMd  for  a 
lengthy  period  before  any 
definite  procedure  and  acbed- 
ule  is  decided  upon.  As  a 
ml*,  tb*  men  tng»g»d  In  the 
•xperlanrtal  and  daaigning 
work  will  claim  that  work 
of  this  nature  cauinot  be 
ptatimed  and  scheduled  with 
any  degm  of  aeeorary :  but 
newrtheleoi,  with  an  effi- 

cient onraniiation  it  can  be 
done.  This  was  tried  out 
by  one  of  the  largest  muni- 

tioa  plants  in  the  countr}' 
mImu  it  received  instructions 
tram  Um  U.  S.  Government 
to  cow pitte  the  development 
of  machine  rifles  and  get 
into  production.  This  rifle 
was  perfected  and  manufac- 

ture started  on  a  production 
baais  within  about  three 
amrths  after  the  rough 
■oM  was  delivered  by  the 
GovwnmMBt. 

The  work  was  all  done  ac- 
cording to  a  schedule  established  when  the  rough  model 

was  received  and,  due  to  the  eflVcient  organization,  guns 
were  prodoced  on  a  manufacturing  basis  three  days 
prior  to  the  original  scheduled  date  of  completion. 
Shortly  before  the  work  was  started,  a  reorganization 
of  the  personnel  of  the  plant  was  effected  on  a  five  func- 

tional basis,  viz:  1.  Planning:  2.  Preparation;  3,  Sched- 
uling ;  4.  Production :  5,  Inspection.  These  functions  are 

briefly  defined  as  follows : 
(1)  Planning  decides  what  and  bow. 
(2)  Preparation  provides  the  means. 

Scheduling  determines  when. 
Production  applies  the  force, 
laapection  determines  the  result. 

In  smaller  organizations  these  functions  can  often  be 
combined,  bat  nevertheless  they  are  all  necessary  to 
properly  accomplish  any  task.  The  accompanying  chart 

fivM  a  general  idea  of  this  plant's  organization  sk  a 
wliolc. 

I  will  now  briefly  ootline  how  this  organization  accom- 
plished the  work  of  developing  and  producing  the  rifles 

ia  such  a  remarkably  abort  time.  In  doing  so  it  will 
only  be  narrasarr  to  deacribe  the  work  as  done  by  the 
preparation  department  which  department  consisted  of 
tba  manufacturing,  engineering  and  production  engi- 
naaring  divisions,  as  this  was  the   only   department 
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ORGANIZATION  CHART 

made  a  master  schedule  which  called  for  completion  of 
the  following  items  on  certain  dates: 

1st      Completion  of  component  drawings. 
2nd  "  "   a  perfected  model  gun. 
3rd  *'  "    operation  lists  by  components. 
4th  "  "   steel  specifications  and  delivery 

of  steel. 

6th  "  "   equipment  drawings. 
6th  "  "   manufacture  of  equipment. 
7th  "  "    First  100  guns  on  a  production  j 

basis. 
The  schedule  for  the  engineering  work  was  made  so 

that  the  longest  jobs  would  be  started  first,  and  this  is 
one  of  the  most  important  points  often  overlooked  by 
manufacturers.  Another  point  of  prime  importance 
watched  very  closely  by  the  follow-up  men,  was  to 
make  certain  that  the  tool  drawings  and  then  the  tools 
were  completed  in  the  proper  sequence,  so  that  all  tools 
for  the  first  operation  would  be  completed  before  those 
for  the  second  operation  and  so  on  down  the  line. 

Having  only  one  unfinished  model  of  the  gun  and  no 
finished  component  drawings  to  start  with,  the  first  step 
scheduled  was  to  make  a  full  size  assembly  drawinK 

from  which  was  developed  a  perfected  model  and  fin- 
ished component  drawings.  While  this  work  was  being 

done  the  equipment  engineers  were  planning  the  opera- 



March  23,  1922 Eliminate  Waste — With  Modem  Equipment 
435 

tion  lists,  which  included  operations,  fixtures,  gages, 
special  tools  and  machines  required  to  start  production.' In  conjunction  with  these  engineers  the  steel  experts 
decided  upon  steel  specifications  for  the  components,  so 
that  the  purchasing  department  could  order  the  steel 
required  for  the  different  parts. 

As  soon  as  each  operation  list  for  a  component  was 
completed,  a  detail  drafting  schedule  was  established 
which  called  for  completion  of  equipment  drawings  by 
parts  and  operations  on  certain  dates  and,  as  stated 
above,  a  systematic  follow-up  maintained  to  make  cer- 

tain that  these  schedules  were  adhered  to. 
In  addition  to  the  component  drawings  and  experi- 

mental work,  approximately  800  fixtures,  100  gages  and 
400  special  tools  were  designed  by  the  drafting  room  and 
made  by  the  tool  department.  Each  fixture,  tool  and 
gage  was  completely  detailed  by  the  drafting  room,  as 
it  was  found  from  previous  experience  that  this  was 
the  safest,  most  economical  and  expedient  method  to 
follow.  The  idea  of  some  organizations  that  fixtures 
and  other  tools  should  not  be  completely  detailed  by 
the  drafting  department  is  a  big  mistake,  because  if  the 
draftsmen  does  not  do  this  the  toolmaker  will  have  to 
do  it;  and  when  you  consider  that  the  draftsman  has 
drawing  tools,  handbooks,  etc.,  which  the  tox>lmaker  does 
not  have  in  the  shop,  it  is  certainly  more  economical  to 
have  this  work  done  in  the  drafting  room. 

Designs  of  Tools  and  Gages  Approved 
By  Equipment  Engineer 

Another  point  which  is  worth  while  mentioning  here 
is  the  method  which  was  followed  for  approval  of  all 
designs  of  tool  and  gages.  Each  design  was  approved 
by  the  equipment  engineer  who  planned  the  operation 
list,  in  conjunction  with  the  production  shop  foreman 
who  was  to  use  the  equipment.  This  was  done  as  soon 
as  the  preliminary  design  was  completed,  and  by  follow- 

ing this  procedure  the  shop  foreman  had  no  criticism 
to  make  of  the  equipment  when  he  was  ready  to  use  it. 
Previous  to  establishing  this  procedure  the  production 
shop  foreman  would,  as  a  rule,  criticize  most  of  the  tools 
designed  without  his  approval. 

The  personnel  working  on  this  gun  was  not  very  dif- 
ferent from  that  employed  on  previous  guns ;  but  under 

a  new  general  manager,  new  organization  methods  had 
been  introduced  which  brought  about  a  much  closer 

co-operation  between  the  different  departments  and  by 
so  doing  accomplished  in  three  months  what  had  here- 

tofore always  taken  from  twelve  to  eighteen  months 
to  do. 

By  certain  records  and  charts  maintained  for  the  dif- 
ferent departments,  each  department  was  installed  with 

the  spirt  to  do  better  than  the  other  departments  both 
in  quantity  and  quality  of  work  produced.     With  this 

spirt  all  through  the  organization  the  results  accom- 
plished can  be  imagined. 

In  perfecting  any  organization  one  of  the  most  impor- 
tant essentials  is  to  place  men  in  the  executive  positions 

who  not  only  know  how  to  gain  the  confidence  and  co- 
operation of  the  men  whom  they  supervise,  but  who  also 

know  how  to  co-operate  with  their  superiors  and  other 
executives  of  equal  authority  in  the  same  organization. 
No  organization  will  be  efficient  unless  there  is  co- 

operation all  along  the  line. 

Italian  Engineers  To  Stage  Fair 
Modern  building  machinery  and  construction  mate- 

rials have  been  in  great  demand  for  reconstruction  in 
Europe  since  the  war.  To  better  meet  this  demand, 
the  National  Association  of  Italian  Engineers,  under 
the  auspices  of  their  Turin  section,  in  collaboration 
with  local  authorities  and  principal  industrial  institu- 

tions and  technical  associations,  have  arranged  a  sample 
fair  to  take  place  at  Turin,  beginning  April  1  and  ex- 

tending through  May,  1922.  Exhibits  will  include  the 
following  articles: 

Class  1. —  (a)  Building  materials  (lime,  cement, 
bricks,  natural  and  artificial  stone,  earthenware,  metals, 
asphalt,  etc.)  ;  (b)  machines  for  trying  building  mate- 

rials, having  special  reference  to  quick  trials. 
Class  2. — Machinery  for  shipbuilding  yards  of  every 

description,  and  for  the  preparation  of  construction 
(means  of  transportation,  steam  shovels,  elevators,  mor- 

tar mixers,  concrete  blocks,  bricks,  paving  stones,  pipes, 
and  other  materials. 

Class  3. — Construction  systems  and  their  application 
(reinforced  concrete,  hollow  concrete  blocks,  special 
bricks,  construction  of  walls,  scaffolding,  dismountable 
materials,  waterproof  coverings,  etc.). 

Class  4. — Mural  decorations  (wooden  and  iron  fittings 
and  their  parts,  doors  of  every  description,  stucco,  mar- 

bles, panellings,  floorings,  glass  and  glassware,  paper 
hangings,  etc.). 

Class  5. — Samples  of  construction  materials  for  the 
"unification  of  types." 

Class  6. — Various  installations  (heating,  electrical  ap- 
paratus, elevators,  hydraulic  apparatus,  sanitary,  etc.). 

Class  7. — Drawings  and  models  of  buildings,  having 
special  reference  to  economic  houses  and  rural  buildings. 

Class  8. — Specimens  of  completed  buildings. 
Class  9. — Publications   and  periodicals  dealing  with 

building  and  pi"ofessional  construction. 
Further  information  may  be  obtained  from  the 

Bureau  of  Foreign  and  Domestic  Commerce,  Depart- 
ment of  Commerce,  Washington,  D.  C,  by  referring  to 

file  No.   1182. 
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History'  of  the  Patent  Office 
Relief  Bill 

Id  1917.  as  Ui«  Patent  OAm  had  lost  a  craat  many 
of  Ha  trminad  wcamiBtni  and  waa  unable  to  g«t  suitable 
■w  to  tak*  tht  plnM  and  baeoine  trained  a«  examiners. 
bacanat  of  the  luKdBtitBtey  of  the  salaries  (which  had 
oaljr  been  raised  S  per  cent  since  1848),  the  National 
BaMorth  Council  was  re<|uested  by  the  Patent  Oiflce  to 
lypaint  a  coaoBittee  to  investigate  the  situation  and  aid 
Ikt  PMaat  Oflea.  Dr.  William  P.  Durand  of  the  council 
aad  of  tile  Aaarkaa  Society  of  Mechanical  Engineers, 
waa  appointed  to  select  the  committee.  The  eommittae 
aalccted  consisted  of  Dr.  L.  H.  Baekeland.  Dr.  R.  A. 
Milliken.  Dr.  S.  W.  Stratton.  Dr.  M.  I.  Pupin.  Dr.  Reid 
Hunt.  Frederick  P.  Fish.  Hon.  Thomas  Ewing  and  C.  P. 
Townsend.  Calvin  W.  Rice  having  been  invited  by  Dr. 
Darand  to  name  a  representative  for  the  A.  S.  M.  E.. 
daalgnated  Edwin  J.  Prindle  who  was  later  elected 

setretar^-  of  the  committee. 
The  result  of  the  efforts  of  this  committee  was  the 

drafting  of  a  report  .ntrongly  favoring  relief  of  the 
Patent  Office  and  of  the  Nolan  Patent  Office  Bill.  H.  R. 
11.9S4.  This  bill  was  unanimously  approved  by  the 
Patents  Committee  of  the  House  of  Representatives,  and 
extensive  hearings  were  held  by  the  Patents  Committee 

of  the  House,  at  which  the  secretar}*  of  the  Patents  Com- 
mittee of  the  National  Research  Council  was  plsced  in 

charge  of  the  production  of  witnesses  and  testimony. 

Otheb  Patent  Committees 

The  Engineering  Council  appointed  a  patent  committee 
to  aid  in  the  passage  of  the  bill,  as  did  the  National 
Association  of  Manufacturers,  the  American  Chemical 
Society,  the  American  Patent  Law  Association  and 
other  smaller  or  less  interested  organizations. 

In  order  thst  we  might  ask  for  a  "rule."  making  the 
blU  special  and  giving  it  an  early  vote  a  hearing  was 
arraafad  before  the  Rules  Committee  of  the  House. 
The  hearing  was  attended  by  over  sixty  representatives 
of  all  of  the  organizations  interested  in  the  passage  of 
the  bill,  including  substantial  representation  of  every 
one  of  the  engineering  societies  which  were  represented 
on  the  patent  committee  of  the  Engineering  Council. 
The  prodoction  of  te.Htimony  was  in  charge  of  the  chair- 

man of  that  committee. 

The  desired  rule  was  granted  and  the  bill  passed  the 
House  by  a  large  majority,  and  went  to  the  Senate. 

In  the  Senate,  a  bill  known  as  the  "Federal  Trade 
Commission  Patent  Bill."  which  had  passed  the  House  of 
Bmrtssntatives.  was  attached  to  the  Nolan  Bill  as  an 
amaodment.  and  the  salaries  specified  in  the  bill  were 
badly  cut  by  amendment.  The  industrial  public  had 
not  realized  certain  possible  ultimate  react ionR  of  the 
Federal  Trade  Commission  Bill,  and  considerable  opposi- 

tion to  that  portion  of  the  Nolan  Bill  appeared.  The 
bill  was  sent  to  a  conference  committee,  composed  of 
representatives  of  the  House  of  Representatives  and  the 
Saute,  and  a  hearing  was  obtained  before  that  com- 
■rittc*.  although  nuch  hearingx  are  not  customary. 

Again,  a  very  large  delegation  of  all  interested  organiza- 
tions was  gathered,  and  after  earnest  and  vigorous 

argVBMBts.  the  conference  committee  recommended  that 
tha  fltores  for  salaries  be  restored  to  the  values  as  they 
passed  tba  House. 

In  spite  of  the  almost  unanimous  demand  that  the 
Federal  Trade  Commission  section  be  eliminated  from 
the  bill,   the   majority   of  the  conference  committee. 

retained  that  section.  The  bill,  as  recommended  by  the 
majority  of  the  conference  committee,  was  repassoil  l>y 
the  House  of  Representatives,  but  it  failed  in  the  St'imte 
solely  because  of  the  presence  of  the  Federal  Trxde 
Commission  section.  On  March  3.  11)21,  Mr.  PriiuUe 

tried  to  reconcile  Senator  Reed  Smoot.  the  chief  oppo-  j 
nent  of  the  bill,  and  Senator  Norris,  the  chniimai\  of  tlie 
Patent  Committee  of  the  Senate,  Senator  Smoot  offering 
to  give  up  his  objection  to  the  salaries  if  Senator  Norris 
would  give  up  the  Federal  Trade  Commission  section; 
but  neither  would  yield. 

A  campaign  wim  then  organiied  for  the  purpose  of  J 
creating  sufficient  sentiment  to  convince  Congress  that  ̂  
the  Federal  Trade  Commission  Bill  should  not  be  f 
enacted,  either  as  an  amendment  of  the  Patent  Office 
Bill  or  in  any  other  form,  and  thus  to  eliminate  it 
entirely ;  and  that  campaign  was  successful.  The  Nolan 
Patent  Office  Bill  was  then  reintroduced  into  the  House 
at  the  new  session  of  Congress,  which  began  in  April, 

and  again  unanimously  reported  by  the  Patent  Com- 
mittee, taking  the  name  of  the  new  chairman  of  that 

committee,  Mr.  Lampert.  Although  repeated  efforts 
were  made,  the  bill  could  not  be  brought  up  for  a  vote, 
and  it  finally  developed  that  the  floor  leader  of  the 
House,  Congressman  Frank  W.  Mondell,  was  opposed  to 
it.  A  delegation  of  patent  lawyers  from  New  York, 
Massachusetts,  New  Jersey  and  other  states,  called  upon 

him,  the  chairman  of  the  patent  committee  of  Engineer- 
ing Council  being  designated  one  of  the  two  speakers. 

Mr.  Mondell  stated  his  opposition  strongly,  on  the 
ground  that  the  proposed  salaries  were  too  high  and 
that  it  would  interfere  with  the  bill  for  the  general 
reclassification  of  governmental  service  in  which  he  was 
interested.  Another  campaign  was  started  through  all 
of  the  organizations  interested  in  the  passage  of  the 
bill,  for  the  purpose  of  inducing  Mr.  Mondell  to  consent 

to  the  bill's  being  brought  up  for  a  vote  and  to  insure 
that  it  would  be  passed.  The  campaign  succeeded  and 
the  bill  came  up  for  a  vote,  and,  although  Mr.  Mondell 
and  a  number  of  other  leaders  of  the  House  strenuously 
opposed  the  bill,  it  passed  by  an  overwhelming  majoril.v. 

Bill  Passes  Senate 

The  bill  then  went  to  the  Senate  and  was  unanimously 
reported  by  its  Patent  Committee,  a  similar  campiiiKu 
in  favor  of  the  bill  being  directed  at  the  Senate  at  this 
time.  On  Feb.  14  the  bill  passed  the  Senate,  without  a 
single  negative  vote,  and  became  a  law  on  Feb.  18  by  the 
President's  endorsing  his  approval  thereon. 

The  bill  adds  $451,000  to  the  payroll  of  the  Patent 

Office,  and  increases  the  salaries  of  the  examiners  ap- 
proximately 45  per  cent,  and  the  number  of  examiners 

10  per  cent.  The  bill  also  contains  an  amendment  to  the 

patent  law  which  will  make  a  money  recovery-  possible 
in  all  patent  infringement  cases  where  the  patent  has 
been  held  to  be  valid  and  there  has  been  any  substantial 
use  of  the  invention.  Heretofore  the  rules  governing 
accountings  in  patent  infringement  suits  have  been  so 
technical  and  illiberal  that  a  money  recovery  has  been 
impossible  in  most  cases.  Recently  a  few  decisions  have 
been  rendered  in  which  a  more  equitable  principle  has 
been  applied  to  a  limited  class  of  infringement  cases. 
The  amendment  makes  the  said  principle  statutory  and 
extends  its  application  to  all  classes  of  infringement 
cases.  The  amendment  has  been  approved  in  principle 
by  a  number  of  United  States  Judges,  and  no  judgo  has 
disapproved  of  it.  It  is  believed  that  it  will  gruatly 
stimulate  the  production  of  inventions. 



March  23,  1922 Eliminate  Waste — With  Modem  Equipment 

437 

Press  Tools  for  Aluminum  Ware 
Press  Tools  for  Blanking,  Bending  and  Perforating — How  the  Body  is  Drawn — Spouts 

Attached  by  Use  of  the  Welding  Torch 

By  frank  a.  STANLEY 

THE  halftone,  Fig.  1,  illustrates  one  of  many  lines 
of     aluminum     utensils     manufactured     by     the 
Aluminum  Products  Co.,  of  Oakland,  Cal.    In  this 

view  the  article  at  the  left  is  shown  before  the  spout  is 

FIG.    1. .\.\'  ALUMINUM  UTENSIL  WITH  SPOUT  ANP 
STRAINER 

secured  in  place  in  order  to  illustrate  the  arrangement 
of  the  perforated  holes  through  the  shell. 

The  spout  is  blanked  out  in  the  form  of  a  segment 
by  means  of  plain  tools  as  shown  by  Fig.  2.  The  die 
consists  of  the  usual  tool  steel  body  secured  in  a  seat  in 
the  die  base  by  means  of  screws  and  dowel  pins.  There 
is  a  stripper  plate  over  the  top  of  the  die  carried  upon 
blocks  or  bushings  of  the  proper  height  for  holding  the 
plate  in  place.  At  the  side  of  the  plate  is  a  stop  for 
controlling  the  feeding  movement  of  the  strip  of 
aluminum. 

The  punch  consists  of  a  steel  block  attached  by  screws 
to  a  holder,  the  latter  having  a  shank  to  fit  the  ram  of 
the  press.  In  order  to  bend  the  blank  to  the  necessary 
Ishape  for  the  spout   the  work   is  passed  through  the 

nnd  operation  tools  illustrated  in  Fig.  3.     Here  an 

n 

open  bending  die  is  used,  being  mounted  on  a  base 
planed  across  the  top  to  form  a  seat  in  which  the  die 
proper  is  fastened  securely.  The  blank  to  be  bent  is 
nested  against  suitable  stops  on  the  die  face.  The 
punch  is  of  the  solid  type  and  is  made  in  the  form 
illustrated  at  the  right  of  the  photograph. 

The  perforating  operation  is  accomplished  with  the 
tools  shown  in  Fig.  4.  The  die  is  of  the  horn  type  over 
which  the  work  is  placed  for  the  perforating  operation. 
In  the  top  of  the  horn  is  dovetailed  a  tool  steel  shoe 
which  forms  the  die  proper.  The  top  of  the  die  is 
finished  to  the  same  radius  as  the  utensil  to  be  per- 

forated, while  at  the  back  is  a  depression  to  dear  the 
neck  of  the  utensil  and  allow  the  work  to  be  seated 
firmly  on  the  curved  face. 

The  punch  is  shown  at  the  right  in  Fig.  4.  It  con- 
sists of  a  steel  holder  carrying  a  set  of  inserted  piercing 

punches  which  pass  through  the  spring  pressure  pad  or 

FIG.  2.  BLANKING  TOOLS  FOR  THE  SPOUT 

FIG.  3.  BENDING  TOOLS  FOR  THE  SPOUT 

stripper  plate  shown  below  the  punch  face.  As  the 
punch  descends  upon  the  work  this  pressure  pad  serves 
to  clamp  the  utensil  firmly  to  the  die  horn  and,  the 
downward  stroke  continuing,  the  piercing  punches  are 
passed  through  the  work. 

The  blanks  from  which  the  work  is  drawn  are  about 

13J  in.  in  diameter,  the  metal  being  A  in.  thick.  The 
drawing  is  done  in  three  operations  without  reducing 
the  thickness  of  the  metal.  The  first  drawing  operation 

produces  a  shell  about  3  in.  deep  and  8i'e  in.  in  diameter. 
The  punch  for  this  first  drawing  is  8A  in.  in  diameter 
or  smaller  than  the  die  opening  by  twice  the  thickness 
of  the  metal.  In  the  second  operation  the  shell  is  drawn 
to  a  diameter  of  6i  in.  and  a  depth  of  51  in.  The  third 
operation  draws  the  shell  to  5i  in.  in  diameter  and  a 

depth  of  6  inches. 
The  drawing  face  of  the  die  is  a  tool  steel  plate  about 

1   in.  thick,   hardened   and  secured  to  the  bolster  by 
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and  <k>««ls.     Th*  drawint  •dc«  of  this  die  is 
fiTM  ft  lib«rml  radiua,  practically  i  in.     The  punch  is 

at  tha  lower  end  to  start  the  metal  freely  into 

no.  4.     THE  PBRrORATlNO  TOOLS 

Um  die.    The  panchaa  uaad  in  the  different  operations 
are  cast  iron. 

PoUowiac  the  drawing  operation  the  aluminum  shell 
la  plaead  in  a  spinning  lathe  where  it  is  necked  and 
ahapad  to  the  outline  shown  in  Fiff.  1.  It  is  then  ready 
for  the  nsounting  of  the  spout  as  in  Fig.  5.     Here  a 

no    ».     ATTACHINO  THE  SPOUT 

baaeh  is  shown  with  a  handy  woric  stand  which  is 

•wnnf  in  front  of  the  operator  as  he  applies  the  oxy- 
aeatjrlcne  torch  to  the  job.  The  work  holding  Axture 
consists  of  three  radial  arms  and  hubs  over  which  the 
aluminum  ware  is  slipped.  The  spout  is  held  firmly  in 
eontart  with  the  body  or  shell  by  a  spring  fork  above 
which  preasBB  against  the  sloping  face  and  is  of  such 
form  aa  not  to  interfere  with  the  free  application  of 
tfat  torch. 

Labor  Cost  in  Building  Machine  Tools 
By  Simeon  Williams 

The  article  entitled  "The  Bugaboo  of  Production 
Coats."  on  page  306  of  American  Machinist,  reports 
conditions  so  widely  at  variance  with  actual  practice 
that  soma  truthful  statements  should  be  made  to  cor- 

rect any  wrong  idaaa  brought  out  in  that  article.  I 
eaaaoC  iawfina  a  machine  tool  in  which  the  labor  cost 
raafhad  ooly  10  per  cent.  I  know  of  one  case  where 
th*  actaal  labor  coat  was  over  88  per  cent  of  the  sell- 
ing  coat  That,  is.  too  high  of  course,  but  compared 
with  10  par  cant,  ia  far  nearer  actual  practice. 

Possibly  the  statamants  made  about  sumptuously  fur- 
nished oflVcas  for  aavaral  officials,  and  only  ten  ptniple  in 

the  factory  may  have  been  true  in  one  iaolHted  instance 
and  for  a  short  time  only,  but  common  stMise  will  teuch 

any  one  that  this  could  not  continue  long  in  any  bu.>«i- 
neaa. 

The  statement  that  |69  waa  the  labor  cost  of  a  Ford 
car  may  be  true  of  the  actual  Ford  shops,  but  many 
parts  are  bought  complete,  like  the  tires,  carburetors, 
lamps:  further  than  that,  there  is  a  large  amount  of 
labor  used  to  produce  the  steel  and  other  materials  for 
the  car  before  these  materials  reached  the  Ford  shops. 
To  write  an  article  purport inK  to  show  that  labor  in 
any  article  sold  is  as  low  as  10  per  cent  is  absurd,  and 
must  have  been  written  either  by  some  one  of  very 
strong  and  pernicious,  socialistic  tendencies,  or  for  the 
sake  of  an  argument  to  bring  out  the  correct  views. 

I^bor  coats  are  the  controlling  coat  factor  in  every- 
thing we  buy.  It  is  true  that  selling  costs  are  a  con- 

siderable item,  but  in  the  machine  tool  business,  most 
machines  are  sold  through  dealers  on  a  10  per  cent  basis. 
Some  are  for  less,  but  a  very  few  may  go  aa  high  as 
16  per  cent — and  only  a  very  few.  Overhead,  based  on 
labor  costs,  runs  anywhere  from  60  per  cent  to  several 
hundred  per  cent,  but  the  latter  is  for  dull  times  when 
but  few  productive  men  are  employed  and  when  the 
management  skeleton  of  good  business  times  must  be 

maintained.  In  that  case,  it  ia  largely  "labor"  though 
not  the  actual  time  of  men  working  on  the  machines. 

The  more  labor  saving  machines  and  devices  we  pro- 
duce and  sell,  the  better  for  all,  for  then  labor  coats  will 

be  reduced. 

Labor  the  Controlling  Cost 

IN  Everything 

Everyone  should  understand  and  every  last  person 
should  know  that  labor  is  the  controlling  cost  in  every- 

thing. Take  rents  for  example,  as  that  is  the  largest 
expense  of  any  one  item  in  city  living.  The  only  reason 
rents  are  high  is  because  the  building  trades  have 
exerted  every  possible  means,  fair  and  unfair  to  keep 
up  the  wages  of  masons,  carpenters,  plumbers  and  all 
engaged  in  building  or  repairs.  If  they  would  take  a 
fair  wage,  and  be  employed  all  the  time,  they  would  be 
far  better  off  than  at  present.  Buildings  could  then  be 
erected  to  rent  at  a  fair  price,  while  repairs  could  be 
made  at  such  low  prices  that  rents  would  come  down. 
Railroad  rates,  both  passenger  and  on  coal  (for  coal  is 
one  of  the  highest  items  in  living  expenses),  are  high 
because  of  the  amounts  paid  to  labor.  Taxes  are  the 
same,  and  everything  except  the  air  we  breath  is  high 
because  of  labor  coats.  Except  at  the  present  time,  farm 
produce  is  low  where  it  can  be  obtained  direct,  and  where 

the  transportation  costs  and  dealera'  costs  do  not  enter 
into  price  of  sales. 

The  present  depression  is  caused  more  than  anything 
else,  by  the  continued  demands  of  labor  for  more  pay, 
until  the  prices  of  all  manufactured  articles  became  so 
high  that  people  could  not  buy  them.  Then  production 
stopped,  for  factories  cannot  run  without  a  constant 
stream  of  sales,  and  thus  depression  spread  all  over  the 
country.  If  all  labor  would  go  to  work  for  1914  wages, 
then  production  would  start  again,  for  more  could  afford 
to  buy,  and  no  sales  would  be  made.  Labor  costs  caused 
high  prices,  and  high  prices  paid  to  labor  caused  the 

depression. 
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New  Tools  in  Jobbing  Shops 
By  H.  L.  Wheeler 

Concerning  the  merits  of  the  various  classes  of  ma- 
chines and  methods  for  doing  accurate  machine  work 

many  different  factors  must  be  taken  into  account. 
Though  having  had  considerable  experience  in  manu- 

facturing, particularly  of  small  arms  and  automobiles, 
my  experience  as  a  foreman  has  been  exclusively  in 
large  general  jobbing  shops  doing  repair  work  and 
building  most  any  kind  of  special  machinery  to  order  in 
small  lots.  This  class  of  shop  seldom  harbors  the  best 
dfi, equipment,  and  in  my  experience  the  ones  having 
thp  old  machines  seem  to  make  the  most  money. 
Whenever  a  salesman  came  around  with  a  new  tool 

t^  old  man  always  wished  him  off  on  me.  I  recall  a 
flalesman  once  who  was  selling  a  new  toolholder.  It  was 
a  fine  prorposition  for  a  shop  with  modern  lathes  but  for 
our  shop  it  would  have  been  but  an  ornament.  I  had 
to  tell  this  man  that  we  could  not  use  it  on  our  ma- 

chines and  that  he  had  better  try  to  sell  the  boss  some 
new  lathes  first.  He  was  convinced,  when  I  showed  him 
a  lathe  built  about  1869,  that  his  toolholder  was  alto- 

gether too  fancy  for  our  business. 

Accurate  Work  Depends  Upon  the  Man 

From  my  experience  I  believe  the  production  of  accu- 
rate work  depends  almost  entirely  upon  the  man  rather 

than  the  machine.  To  illustrate  this  contention  let  me 
cite  an  instance  which  happened  while  I  was  foreman 

in  this  shop.  Our  "toolmaker"  was  the  man  who  took 
care  of  all  small  work  and  in  addition  looked  after  our 
large  stock  of  fiat  drills,  cold  chisels,  crowbars,  chains, 
jacks,  etc.,  and  kept  them  in  repair.  He  had  been  em- 

ployed in  the  shop  about  twenty  years  and  was  a  good 
mechanic.  A  part  of  the  shop  on  the  second  floor  was 
fenced  off  as  a  storage  place  for  tools,  and  here  our  tool- 
maker  was  enshrined  with  an  old  lathe  about  12  in.  by 
4  ft.  It  was  the  kind  of  a  lathe  that  is  guaranteed  to 
take  the  heart  out  of  anyone  but  an  old  timer — as  were 
all  the  other  tools  in  the  shop. 

A  customer  brought  in  eight  poppet  valves  one  day 
with  the  stems  badly  worn  and  wanted  new  stems  put 
on.  He  was  a  very  fussy  person  and  cautioned  me  to 
have  the  diameter  of  each  and  every  stem  alike  and  to 
a  micrometer  size,  no  guesswork  or  caliper  measuring 
would  he  accept.  As  I  recall  it  the  size  was  something 
like  0.481  in.  in  diameter  by  10  in.  long. 

The  old  stems  were  cut  off  and  new  oversize  stock 
(chrome  nickel  steel)  welded  on,  and  our  toolmaker  was 
assigned  to  the  job  of  turning  them.  This  man  was 
exceptionally  expert  with  calipers  and  could  make  a  real 
fit  on  anything;  but  that  0.481  in.  sort  of  got  his  goat. 
However  we  had  to  get  the  job  done  and  I  knew  that  a 
micrometer  was  absolutely  essential  so  I  instructed  him 
in  its  use;  furnishing  one  from  my  own  kit.  I  had 
him  practice  for  a  while  on  some  odd  pieces  of  stock 
and  in  a  short  time  he  was  able  to  get  the  idea  and 
turn  out  a  piece  true  to  size. 

By  this  time  our  smith  had  completed  his  part  of  the 
work  and  the  toolmaker  was  ready  for  his  first  microm- 

eter job,  with  full  confidence  in  his  ability  to  use  the 

"mike."  With  the  aid  of  a  new  file  and  some  fine  emery 
cloth,  the  finished  job  would  make  a  modern  grinder 
hand  sit  up  and  take  notice.  Eight  valve  stems  were 
finished  straight  and  true  to  size;  at  any  rate  our 
customer  was  very  much  pleased  and  said  it  was  a  good 
job.    Thereafter  our  toolmaker  had  a  little  more  respect 

for  a  micrometer  and  purchased  one  for  his  own  work. 

Any  machine  can  be  made  to  do  good  work.  It's  the 
man  behind — like  the  man  behind  the  gun — that  counts. 
In  1915,  in  this  same  shop  I  was  called  upon  to  pro- 

duce 75  lead  screws  for  another  company  that  was  build- 
ing some  lathes  for  the  British  government.  Could  we 

do  it?  Yes  we  would  build  a  battleship  for  Uncle 
Sam,  or  at  least  would  not  refuse  a  try  at  it. 

The  best  lathe  I  had  available  for  the  lead  screw 
job  had  seen  something  like  sixty  years  of  service.  An 
extra  screw  was  kept  on  hand  for  special  jobs  such  as 
this.  The  stock  for  the  job  (ground  stock)  was  fur- 

nished to  us  together  with  cutting  tools  and  a  gage 
which  had  to  pass  over  the  job  when  finished.  The 
specifications  were  rigid,  as  all  government  specifica- 

tions are.  The  screw  was  2  in.  in  diameter  by  about 
10  ft.  in  length,  i-in.  pitch  and  14-deg.  thread.  This 
job  was  finished  and  every  screw  was  passed. 

The  next  job  assigned  to  that  lathe  was  four  large 
pipe  coils,  from  2-in.  wrought-iron  pipe.  The  coils 
were  approximately  28  in.  outside  diameter  by  5  ft.  in 
length.  Needless  to  say  a  micrometer  was  not  used  on 
this  job;  just  a  few  heavy  chains,  iron  straps,  a  couple 
of  crowbars,  some  heavy  timber,  double  back  gears,  slow 
speed  and  a  little  elbow  grease. 

Some  machines  in  a  jobbing  shop  vdll  necessarily 
stand  idle  for  days,  and  even  months,  at  a  time.  It  is 
evident  that  where  machines  have  only  a  junk  value 
there  is  little  or  nothing  to  worry  about  when  a  slack 
time  comes.  On  old  machines  there  are  no  depreciation 
charges;  or  at  least  it  would  not  pay  to  bother  about 
them  if  there  were.  A  fair  price  is  charged  for  the 

work,  customers  of  years'  standing  pay  their  bills  and 
come  back,  and  the  boss  generally  has  cash  in  the  bank 

and  don't  need  a  folderol  system  to  tell  him  how  things 
are  going.  If  the  bank  balance  is  good  he  greets  you 

with  a  smile  and  hands  out  a  good  smoke;  if  it  isn't 
you  will  not  need  to  be  a  mind  reader  or  an  efficiency 
engineer  to  know  it. 

No  man  of  small  means  should  attempt  to  start  in 
the  jobbing  business  with  the  latest  and  best  in  ma- 

chines and  equipment  and  even  jobbing  shops  long 
established  would  do  well  to  keep  what  they  have. 

Manufacturers  Must  Have  Best  Equipment 

Manufacturing  enterprises,  on  the  other  hand,  can- 
not afford  to  be  without  the  very  last  word  in  machines 

and  tools.  Buy  a  new  machine  today  and  scrap  it  to- 
morrow, if  necessary,  to  keep  up  with  competitors.  In 

manufacturing  work,  full  automatic,  semi-automatic 
and  hand  operated  machines  are  used  with  equal  success. 
The  class  of  machine  to  be  used  depends  more  upon  the 

quantity  than  the  quality  of  the  work.  Auto- 
matic machines  are  known  to  be  very  accurate  and  were 

it  not  for  the  wearing  down  of  the  cutting  tool  they 
could  probably  turn  out  duplicate  parts  indefinitely. 

Special,  or  single  purpose  machines  are  rapidly  re- 
placing standard  designs  in  many  lines  of  manufactur- 

ing and  will  no  doubt  reduce  the  cost  of  certain 

operations  where  the  quantity  to  be  turned  out  war- 
rants their  use.  Quantity  production  and  practically 

continuous  operation  are  necessary  to  justify  special 

machinery,  or  in  fact  any  high-priced  machine. 
A  general  jobbing  business  will  seldom  prosper  with 

high-priced  machines,  but  with  the  right  kind  of  men 
and  machines  having  a  value  of  about  one-half  cent  per 
pound  they  will  make  money  when  the  big  fellows  are 
idle. 
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Marmon  Connecting- 
Rod  Methods 
BY  Fred  H.  Colvin 

l-Mlinr.  AMMii-AN  M*c-iiif«irr 

SOME  idea  of  the  care 
 used 

in  the  production  of  Marmon 

connecting  rods  can  be  had  from 

the  illustrations  on  this  and  the 

following  pages.  Each  rod  is 

given  a  Brinell  teat  as  shown 

in  Fig.  1.  after  which  the  sides 

are  milled  by  large  inserted  tooth 

cutters  in  the  fixture  shown  in 

Fig.  2.  This  view  shows  the 
method  of  clamping.  The  clamps, 

to  be  seen  at  the  right,  straddle 

the  bolt  bosses. 

no.  1.    TBBTiN'  ■;  liou  roRai.NOB  r«JR  11  m;i.m;:-s  <in  a  hhim-m.  ^ 

•IDW  or  A  SraCIAI^  DOtTBUC   HXTi  lil-.    ik;    ■'.      iw.ItlN': 

MIM.lxi  r.i-irj.  <»r  ROM  II«  OOUBI.K  KIXTI  ltli.H      HH.  i.    I
K'-l  III 

KUJ    «.     ORINIimO   HOD  FOR  CAP   BKARINO 

i-i:      Fin.  2.     MIM^INO  THE 

WIlNfl  ROUH.     FIO,   4 

.S.MAia-   E.MUH. 
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Then  comes  the  drilling  and 
reaming,  Fig.  3,  the  milling  of 
the  edges.  Fig.  4,  and  the  profil- 

ing of  the  small  end.  Fig.  5. 
The  cap  is  then  sawed  from  the 
end  of  the  rod  and  the  flat  sur- 

face finished  by  grinding.  Fig. 
6.  The  rod  is  located  from  the 
small  end,  and  the  other  end  is 
clamped  so  that  the  ground  sur- 

face will  be  square  in  both  direc- tions. 

The  bores  at  both  ends  are 
then  protected  by  suitable  cover- 

ing, and  the  outside  of  the  rod 
is  sandblasted,  as  in  Fig.  7. 
The  large  end  is  then  finish 
reamed,  after  which  the  rod  goes 
to  the  grinders,  where  the  bores 

TESTING  THE  SMALL  END  BEARING  REAMING    AND 
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.r_-»riJ.u  A4a,.SJ*fc..sr  UK  ROD*.     FIO,  »«.     ASSEMIII.INC  I-ISTON  ON  ROD.    Fl'l    1'.     TKSTIN.:  SQfAnKNESS 
OP  riSTON  AND  Ron 

of  both  ends  an  finUhed.  u  in  Figa.  9  and  10.  These 
views  show  the  kind  of  counterbalanced  chuck  used,  and 
alao  tlM  wheel  guards  which  protect  the  workers  while 
teetinc  the  hole  after  (grinding.  The  guard  is  shown 
in  both  poaitions  in  both  illustrations. 

The  ftniahins  of  the  babbitted  bearing  surface  is 
sliowa  in  Fig.  II.  where  a  combined  push  broach  and 
bamisher  is  used  in  a  hand  machine.  Next,  comes  the 
final  finishing  of  the  bushing  which  goes  in  the  small 
and.  after  which  the  rod  is  ready  for  inspection  and 

TIm  fixture  shown  in  Fig.  13  is  of  the  usual  type  for 
iaapaeting  the  alignment  of  the  piston  pin  with  the 
craakpin  bore.  The  white  paper  behind  the  gage  afds  in 
the  Tisual  inspection. 

AnSllBLING  THE  PISTON 

The  aluminum  head  and  inner  portion  of  the  piston 
art  ■iMilihirt.  as  shown  in  Fig.  14.  The  piston  carries 

•  SMtiof  pin.  which  gives  a  snug  fit  in  the  aluminum 
portion.  In  order  to  assist  in  assembling,  the  piston  is 
dipped  in  hot  water  which  expands  it  sufficiently  so 
that  the  pin  can  be  easily  pushed  into  place.  Then  when 

the  aluminum  expands  from  the  heat  of  the  motor,  the 

fit  of  tlie  piston  pin  will  allow  lubricant  to  enter  with- 
out aUowinff  too  much  play  in  the  bearing. 

The  caat-iron  ikirt  is  then  put  in  place  over  the 

daariimi  body  umI  i*  held  by  the  four  atudk  shown. 

fbe  rod  and -piston  are  then  tested  for  squareness,  as 
slMwn  in  Fig.  IS.  the  large  circular  plate  making  a 

wry  accurate  method  of  showing  variations. 

An  Appreciation  of  Chordal 
By  Sik  He.nky  Fowufx 

CkM  UmttuOml  ienclii**r.  MMUnd  R«llw«|r 

Two  years  ago  on  Jan.  81,  1920,  Chordal  died,  as  re- 
corded in  the  European  edition  of  American  Machinist 

in  tbe  lasoa  of  May  22.  1920.  and  in  that  issue  you  asked 
if  there  were  any  who  would  like  to  say  a  word  or  two 
with  regard  to  him  and  his  work.  At  the  time  I  was 
unable  to  write  as  I  hoped  to  do,  thinking  I  would  leave 
it  until  the  next  anniversary  of  his  death;   this  too 

passed  by  without  my  doing  so,  but  I  do  feel  »»  one  of 
your  English  readers,  and  one  of  the  world-wide  admir- 

ers of  Chordal  and  his  works,  that  I  nhould  like  to  write 

you  hereon. 

Choroal's  Book 

I  first  read  Chordal's  book  considerably  over  30  .years 
ago  and  have  ever  since,  in  what  I  believe  to  be  the 

best  interests  of  "shopmen."  been  a  "Chordal  mis-sion- 
ary."  No  one  before  had,  I  think,  dealt  with  such  sub- 

jects separately,  and  decidedly  no  one  since  has  in  one 
book  given  us  so  much  common  sense  on  shop  manage- 

ment as  he  did.  What  he  wrote  then  is  applicable  today, 
and  in  that  I  think  is  the  proof  of  his  greatness.  Of 
the  world-wide  knowledge  and  appreciation  of  his  writ- 

ings I  had  a  very  marked  example  only  four  days  ago, 
when  I  gave  a  lecture  on  shop  management  to  the 
undergraduates  of  Cambridge  University  in  connection 
with  their  engineering  society;  at  dinner  I  met  a  friend 

of  mine,  who  is  a  professor  of  engineering  at  a  univer- 
sity in  Australia,  who  asked  me  if  he  might  come  along 

and  hear  my  talk.  Early  in  the  talk  I  mentioned  Chordal 
and  could  see  that  I  should  have  to  be  very  sure  of  my 

quotations  by  the  appreciative  smile  which  appeared  on 
the  face  of  my  Australian  friend.  As  soon  as  I  got 
off  the  platform  he  at  once  came  up  to  me  and  said 

"You  know,  like  yourself,  I  am  a  Chordal  enthusiast." 
From  what  1  have  judged  I  am  sure  that  in  the  States, 

like  here,  there  is  not  a  high  enough  appreciation  of 
the  indebtedness  of  those  connected  with  engineering 

shops,  to  James  W.  See  (Chordal). 
When  1  first  went  to  America  18  years  ago,  I  made 

what  was  really  a  pilgrimage  to  Hamilton,  Ohio,  and 
I  still  hold  as  a  treasured  memory  the  conversation  I 

there  had  with  Mr.  See.  It  was  a  matter  of  the  deepent 

regret  to  me  that  when  in  the  United  States  on  an 
aeronautical  mission  in  1918,  although  I  got  to  Dayton, 

it  was  only  on  the  telephone  and  by  correspondence  that 

I  was  able  to  again  get  in  touch  with  one  I  adninvd 
so  much. 

I  do  not  feel  it  is  necessary  for  me  to  apologize  for 

raising  this  subject,  but  I  should  like  your  readers  to 
know  that  here,  as  well  as  on  your  side,  we  appreciate 
so  much  the  work  of  a  great  man. 
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W  D.Basset 

Miller,  Franklin3asset  Si  0? 

XXVII.    Administrative  Methods 
System  Aids  Management  But  Does  Not  Necessarily  Insure  Profits — Advantages  of  Functional 

Organization — Periodical  Reports  Save  Conference  Time 

BECAUSE  the  preceding  articles  in  this  series 
were  given  up  to  detailed  descriptions  of  systems 
for  finding  costs,  planning  production  and  setting 

standards  of  production,  I  fear  that  some  over  enthusi- 
astic readers  may  get  the  idea  that  that  is  all  there 

is  to  managing  a  machine  shop.  Forms,  systems  and 
routine  are  a  great  help  to  management  in  any  shop. 
In  the  small  shop  of  perhaps  twenty-five  workmen  or 
less,  where  the  owner  is  in  close  contact  with  every 
man  and  every  machine,  the  business  may,  perhaps, 
be  successfully  run  without  system.  In  the  large  shop, 
however,  system  and  routine  are  essential,  but  I  would 
be  the  last  one  to  suggest  that  the  seeker  after  modern 

methods  should  put  any  of  the  systems  which  are  de- 
scribed in  this  book  into  effect  in  his  factory  and 

expect  that  the  system  would  assure  profits. 

System  an  Aid  to  Management 

Profits  come  from  management,  and  it  is  only  as 
system  aids  management  that  it  is  of  value.  No  cut- 
and-dried  method  can  safely  be  applied  to  all  shops.  In 
fact,  I  question  whether  it  is  so  much  the  nature  of 
the  work  in  a  shop,  as  it  is  the  peculiarities  of  tempera- 

ment of  the  management,  which  determines  what  form 
a  system  shall  take. 

The  same  considerations  apply  when  we  consider  the 
form  of  organization  by  means  of  which  the  shop  shall 
be  managed.  When  I  speak  of  form,  I  refer  to  the 
methods  of  organization  known  as  functional  or  staff, 
line,  and  the  combination  of  line  and  staff. 

In  the  functional  or  staff  form  of  organization,  each 
activity  of  the  business  is  under  the  supervision  of  a 
specialist.  Thus,  we  have  all  purchasing  handled  by 
the  purchasing  agent  and  his  aids;  all  production 
planned  and  routed  by  an  expert  production  man,  the 
cost  finding  done  by  a  corps  of  cost  clerks,  under  the 
supervision  of  a  chief  whose  sole  responsibility  is  the 
gathering  of  costs;  and  so  on  for  each  activity  of  the 
business.  Under  the  complete  Taylor  system,  which 
is  the  most  minutely  worked  out  staff  form  of  man- 

agement, there  are  eight  bosses,  not  of  departments 
of  the  plant,  but  of  activities  of  the  workmen.  There 
is  for  instance  a  speed  boss,  an  inspector,  a  gang  boss, 
a  repair  boss  and  so  on. 

If  we  could  conceive  of  say,  an  automobile  shop 
organized  under  the  line  plan,  we  would  find  the  fore- 

men   of   the    crankshaft    department    buying    forgings 

for  his  product,  planning  the  work  through  his  depart- 
ment, gathering  his  costs,  setting  the  rates  of  payment 

for  his  workmen,  hiring  and  firing  his  men,  and  in 
general  being  a  little  czar  as  regards  every  activity 
of  his  department.  Needless  to  say,  in  as  highly  de- 

veloped an  industry  as  the  automotive  industry,  such 
an  organization  is  unthinkable,  but  in  many  of  the 
smaller  shops  it  exists.  This,  of  course,  is  because 
in  the  small  shops  the  business  cannot  bear  the  charges 
of  specialists  who,  because  of  the  small  amount  of  work 
handled  by  the  shop,  would  be  busy  only  a  small  part 
of  their  time. 

The  line  and  staff  type  of  organization  is  perhaps  the 
most  common.  This  is  a  combination  of  the  best  points 
of  the  two  preceding.  As  ordinarily  found,  as  much 
of  the  specialized  work  as  feasible  is  handled  by  staff 
men,  the  rest  of  the  duties  of  management  being  handled 
by  foremen  of  departments  in  the  old-fashioned  line 
method.  The  great  majority  of  machine  shops  are 
organized  under  this  type,  carrying  the  functionaliza- 
tion  idea  as  far  as  the  individual  shop  can  afford.  It 
is  only  in  the  very  small  shops  nowadays  that  we  find 
the  material  line  form  of  organization,  and  even  there 
it  is  questionable  whether  what  we  find  is  not  more  or 
less  a  staff  organization,  where  an  individual,  often 
the  owner  of  the  business,  acts  in  the  capacity  of 
several  staff  men.  In  other  words,  in  the  small  shop 
the  owner  or  his  superintendent  is  forced  to  be  an  ex- 

pert on  several  phases  of  the  business. 

Types  of  Management 

While  the  type  of  organization  depends  primarily 
upon  the  size  of  the  business,  the  staff  line-up  is 
undoubtedly  the  best  to  be  had.  So  we  generally  find 
that  as  a  business  develops  from  small  to  very  large, 
it  starts  with  the  line  organization  and  progresses 
through  the  line  and  staff  to  the  staff  type. 

It  is  when  more  or  less  of  the  functions  of  a  business 
are  handled  by  individuals  responsible  only  for  that 
function,  that  the  owner  feels  it  necessary  to  call 
meetings  of  his  executives.  I  do  not  believe  that  in 
managing  a  business,  two  or  more  heads  are  better 
than  one.  I  believe  that  policies  should  be  laid  down 
and  important  decisions  affecting  the  good  of  the  entire 
business  should  be  made  by  the  individual  rather  than 
by  leaving  them  to  the  wordy  consideration  of  con- 

ferences.    That,   however,   does   not  mean   that  it   is 
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■oft  Bcnsuo'  for  Um  •taff  men  in  an  onntniution  to 
fl«l  tacttlMr  and  diaeuaa  problMns.  For  the  \-«ry  roason 
that  Mch  »taff  man  is  a  highly  trained  expert  in  his 

h«  is  aliMMt  sara  to  be  incapable  of  seeing  the 
of  tiw  tuisinsM  as  a  whole.  To  the  cost 

accnuntaat.  coats  are  an  end  in  themselves,  and  rightly 
*o.  To  the  production  man.  the  troubles  of  the  sales 
department  mean  little  or  nothing  and  to  the  sales 
manager,  probltmi  of  nunufacture  are  looked  upon  as 

alibis  for  tha  teeloi>''s  failure  to  make  good  his  prom- 
ieaa.  None  of  theae  functional  executives  is  sware 
of  how  his  partieolar  problems  affect  the  financing 
of  the  bosiaeaa.  which  is 
the  peculiar  trouble  of  the 
treasurer. 

Therefore,  it  is  Mcea- 

sar)-  that  the  cooaldera- 
tioaa  which  affect  the 
eoetutltaa  Boat  be  laid 
before  ■omaone.  usually 
the  president,  who  can 
balance  one  against  the 
other  and  make  a  decision 
which  will  be  for  the  best 
iatarasts  of  the  company 
as  a  whole.  Much  of  the 
information  which  the 
prasident  needs  can  be  Uid 
before  him  in  the  form  of 
reports.  In  so  far  as  this 
is  possible,  it  does  away 
with  time  wasted  in  con- 
faranees.  I  know  that  one 
ptpo—  of  the  conference 
is  to  build  up  a  human 
undarstanding  between  department  heads  whose  inter- 
asta  ■onwitlniss  clash.  I  doubt  whether  so  much  good 
win  comas  from  the  average  conference  as  is  thought. 
On  the  other  hand,  whea  these  men  are  allowed  to  get 
together  and  argue  their  own  points  of  view,  they  are 
apt  to  get  more  embroiled  than  they  would  if  they  never 
came  in  contact.  I  strongly  recommend,  therefore,  that 
the  chief  executive  of  a  business  constantly  plan  to  have 
the  pertinent  facts  from  each  department  laid  before 
him  by  means  of  reports  and,  so  far  as  possible,  in  this 
way  reduce  the  time  wasted  in  conference. 

What  such  reports  shall  be  is  largely  outlined  in  the 
pracading  chapters.  Certainly,  a  chief  executive  who 
eodaavors  to  keep  fairly  close  to  his  business  should  get 
monthly  statements  from  the  cost  department,  show- 

ing the  profit  and  loss  by  lines.  Very  likely,  he  will 
want  a  statement  of  condition  of  the  company  each 
month.  He  will  also  want  to  see  a  statement  showing 
how  ckioely  to  normal  the  operational  cost  in  each 
productive  department  is  running.  If  the  actual  cost 
is  abnormally  large,  he  must  know  the  condition  and 
why  it  is  so.  Perhaps  he  will  care  to  dig  into  the 

matter  far  anoagii  ao  that  he  will  be  warranted  in  look- 
ing over  the  aipense  analjrses  for  all  departments,  both 

the  contributory  and  the  productive.  He  will  probably 
want  a  statement  showing  him  the  proportion  of  pro- 

ductive and  non-productive  payroll,  the  average  earn- 
ings per  man  by  departments,  and  the  labor  turnover. 

This  and  ptrftapf  oUiar  reports  he  will  want  from  the 
cost  dcpartmant. 

From  the  production  department,  he  should  get  a 
concise  sUtcment  of  the  sctivity  of  the  productive 

dapartmenU  as  scheduled  for  perhaps  two  months  in 

TO  THE  COST  MAN.  costs  are  an  end 
in  themselves,  and  rightly  so.  To  the 

production  man,  the  troubles  of  the  sales 
departntent  mean  little  or  nothing  and  to  the 
sales  manager,  problems  of  manufacture  are 

looked  upon  as  alibis  for  the  factory's  failure to  make  good  his  promises.  None  of  these 
functional  executives  is  aware  of  how  his 
particular  problems  affect  the  financing  of  the 
business,  which  is  the  particular  trouble  of  the 
treasurer. 

Therefore,  it  is  necessary  that  the  considera- 
tions which  affect  the  executives  must  be  laid 

before  someone,  usually  the  president,  who 
can  balance  one  against  the  other  and  make  a 
decision  which  will  be  for  the  best  interests 
of  the  company  as  a  whole. 

advance.  This  will  show  him  how  well  the  suios  de- 
partment is  keeping  the  factory  in  balance.  It  will 

show  on  what  products  the  sales  department  should 
concentrate  in  order  to  load  up  those  departmonts 
where  inactivity  is  likely  to  occur  in  the  future,  and 
it  will  show  him  on  which  products  the  sales  depart- 

ment may  lessen  the  pressure  somewhat  Reports  of 
this  sort  may  also  indicate  the  advisability  of  addi- 

tions to  plant  or  of  adding  new  lines  of  product  to 
maintain   machine  activity. 

Against  these  reports  of  the  cost  and  production 
departments,  he  will  wish  to  compare  reports  from  the 

.sales  department.  These 

reports  have  not  been  dis- 
cussed in  this  series  for 

obvious  reasons.  In  the 

first  place,  but  few  con- 
cerns have  more  than  a 

hazy  conception  of  the 
londitions  in  the  market. 
Business  is,  as  a  rule, 

either  "rotten"  or  "boom- 
ing." The  more  delicate 

shadings  of  marketing  and 
the  probable  trends  are 
little  known.  However, 
most  concerns  do  build  up 

reports  showing  the  orders 
on  hand  for  the  different 
lines  of  product.  If  these 
were  amplified  to  include 
also  those  changes  in  de- 

mand which  the  sensitive 
sales  department  should  be 
able  to  gage  quite  closely, 

it  would  be  possible  to  effect  considerable  economies  in 
manufacturing  and  to  be  among  the  first  to  reap  profits 
from  changing  conditions.  As  it  is,  we  usually  find 
that  changing  conditions  are  not  sensed  until  they  have 
become  the  exi-sting  conditions. 

With  all  of  these  reports  from  the  cost  department, 
the  planning  department  and  the  sales  department  at 
hand,  the  chief  executive  is  in  a  position  to  dictate 
to  his  executives  the  policies  of  the  company  and  to 

point  out  how  each  executive's  activities  will  be  affected 
thereby.  Actually,  of  course,  in  the  individual  concerns, 
the  chief  executive  may  feel  it  is  safe  to  turn  over  all 
or  part  of  this  work  directly  to  the  executives  con- 

cerned. For  instance,  where  good  feeling  and  a  whole- 
hearted regard  for  the  good  of  the  business  as  a  whole 

exist,  it  is  possible  for  the  treasurer,  the  sales  manager 
and  the  production  manager  to  get  together  and  settle 
upon  what  shall  be  made,  how  much  of  it  shall  be 
made  and  when  it  shall  be  made.  This  is  done  in  the 
light  of  the  knowledge  of  plant  capacity  brought  to 
the  meeting  by  the  production  man,  the  possibility  of 
selling  the  goods  of  which  the  sales  manager  should 
have  specialized  knowledge  and  the  ability  to  finance 
production  as  seen  by  the  treasurer.  Perhaps  still 
other  groups  of  executives  may  well  get  together,  but 
when  they  do,  it  should  be  because  as  a  group,  they 

are  able  to  consider  the  problems  in  the  cold,  unemo- 
tional manner  which  it  is  assumed  the  chief  executive 

bears  to  his  business. 
What  reports  shall  go  to  the  lesser  executives  of  the 

business  can  hardly  be  touched  upon,  for  the  needs  of 
each  business  and  the  duties  of  the  individual  executive 
vary  so  greatly  that  it  would  t>e  difllcult  to  lay  down 
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a  rule.  However,  I  believe  that  in  most  machine  shops 
it  is  well  to  give  the  foreman  of  each  department, 
whether  contributory  or  productive,  a  copy  of  the  ex- 

pense analysis  of  his  department.  This  shows  him  in 
cold  figures  whether  the  efficiency  of  his  department 
is  increasing  or  decreasing.  Not  only  that,  it  shows 
him  on  just  which  items  he  is  improving  or  falling 
down.  If  he  is  a  thoughtful  man,  and  if  the  expense 
analysis  is  drawn  up  in  the  manner  described  in  earlier 
chapters  of  this  series,  he  will  often  see  places  where 
betterments  can  be  made.  Actually,  this  report  will 
give  information  which  in  the  ordinary  factory  goes 
to  the  foreman  in  the  form  of  several  separate  reports. 
It  will  show  him,  for  instance,  an  itemized  list  of  the 
non-productive  labor  which  he  has  used.  It  will  show 
him  how  much  his  productive  payroll  has  been  and 

what  the  percentage  of  productive  and  non-productive 

labor  is.  It  will  show  him  the  labor  charge  per  pro- 
ductive hour.  In  short,  it  gives  the  foreman  all  of 

the  information  that  he  needs  about  his  department. 
The  expense  analysis  is  to  the  foreman  who  considers 
his  department  as  a  little  business,  what  the  statement 
of  profit  and  loss  by  lines  is  to  the  chief  executive. 

Reports,  it  must  be  remembered,  are,  after  all,  but 
an  unsatisfactory  sort  of  make-shift  to  take  the  place 
in  the  large  organization,  of  the  personal  contact  and 
first-hand  knowledge  that  the  owner  of  a  small  con- 

cern has  of  what  goes  on  in  his  shop.  There  is  the 
danger  that  reports  will  come  to  be  looked  upon  as 
having  some  mysterious  power  to  make  profits.  The 
management  of  a  shop  must  never  get  so  enthusiastic 
over  modern  methods  that  it  forgets  that  profits  can 
only  be  made  by  selling  a  product  for  more  than  it 
costs  to  produce  it. 

I'   [liinlill '"""""   inngOBMGVTTTTTmnTT 

Abuse  of  Free  Service 
By  a.  J.  Schneider 
Cincinnati  Planer  Co. 

In  answer  to  your  editorial  on  page  361,  of  Vol.  55, 
I  am  sending  to  you  two  sample  forms  used  by  the 
Cincinnati  Planer  Co.  for  service  and  inspection  of 
planers  and  boring  mills.  This  policy  is  in  line  with 
your  idea  that  machine  tool  service  should  be  charged 
and  paid  for  just  as  any  other  service  is  charged  and 
paid  for. 

People  who  abuse  the  "service"  idea  and  make  a  big 
noise  about  it,  should  remember  that  after  all  the 
machine  that  requires  the  least  service  is  usually  the 
best.     If  you  can  buy  a  machine  and  then  forget  about 

the  service  you  are  extremely  lucky  or  wise.  There  are 
however,  many  machines  that  require  service  and  in- 

spection by  experts  at  regular  periods.  This,  if  done 
right,  is  real  economy  and  good  business  for  both  pro- 

ducer and  user. 

This  company  has  for  about  ten  years  been  paying 
without  complaint  for  service  and  inspection  on  office 
mechanical  equipment.  Our  machines  are  always  in 
good  running  order  and  the  operators  thoroughly  posted 
up  to  date  on  how  to  get  the  best  results  without  abus- 

ing the  machines. 

Possibly  the  greatest  benefit  of  an  "inspection  and 
service"  system  is  the  training  given  the  operator. 
Much  less  service  would  be  required  o«  any  kind  of 
machine,  if  only  first  class  operators  were  employed. 

TmeCincinnati  Planer  Co. 
PLANERS   ABORINO    MILLS 

CINCINNATI.OUSA. 

Oentleoen:- 

Have  you  ever  figured  the  loss  or  the  Shut-Downa 
on  your  Planera  and  Boring  Kills? 

These  are  hlg  expensive  machines,  and  when  they 
are  out  of  commission,  the  whole  shop  production  suffers. 

The  loss  can  te  greatly  reduced  hy  a  regular  system 
of  Inspection,  which  we  have  inaugurated,  one  of  our  Srperts 
going  over  your  machines  carefully  every  sixty  (60)  days,  the 
expense  being  so  small,  that  not  a  single  user  of  our  machines 
can  afford  to  be  without  this  Service. 

Poor  belt  conditions.  Improper  gib  adjustments, 
wrong  feeds,  and  speeds,  defective  oiling  facilities,  general 
abuse  of  the  maenlne,  efficiency  of  the  operator,  will  all  be 
noted  in  the  Inspector's  report,  copy  of  which  you  will  re- 

ceive after  each  Inspection. 

The  saving  In  depreciation  of  your  machines  alone, 
will  moi;e  than  pay  for  this  Service,  and  to  have  them  kept  in 
flrat-claes  condition  at  all  times,  will  ̂ ke  you  thousands 
of  dollars. 

WeJmow  this  Is  Just  the  kind  of  Service  our  custo- 
mers have  been  looking  for,  and  we  will  be  glad  to  have  you 

sign  the  enclosed  contract,  returning  the  original  to  us,  keep- 
ing the  copy  for  your  files. 

Hoping  you  will  Join  us  in  this  proposition,  we  are. 

Tours  very   truly, 

THB  CIHCINKATI  PLANER  COUPAmC, 

rB:EB 
Sncls. 

(y?^<^.  ̂ ^.yLoUl-rT
rrJK 

CONTRACT 

Cincinnati  Planer  &  Boring  Mill  Inspection  Service. 

THE  CINCINNAT!  PLANER  COMPANY,  CINCINNATI,  OHIO. 
Date.- 

It  is  agreed  -  that  the  Cincinnati  Planer  Co.  of  'Cincinnati,  is 
to  send  an  inspector  to  the  shop  of  the  undersigned  every  sixty  (60)  days,  for 

a  period  of  one  year,  who  will  inspect  thoroughly  all  Cincinnati  Planers  and 
Boring  Mills  and  furnish  a  vnritten  report  after  each  inspection. 

This  contract  does'  not  cover  repair  parts  or  work  made 
necessary  by  either  wear  or  accident,  excepting  minor  adjustments  made  at  the 
regular  time  of  inspection. 

This  agreement  ̂ al|.  .QonHnue  in  force  for  one  year  and 
shall  renew  itself  automatically  until  cancelled  in  writing  by  either  party. 

SCHEDULE  OF  PRICES  FOR  INSPECTION  SERVICE: 

To  users  of  (1)  Cincinnati  Planer  or  Boring  Mill— $  50.00  per  year 

"     "      "  (2  to  5)       "  ..««.«_     75  QQ   «     » 

*   (6  or  more)**  "       «       "        ••  _  100.00   "     " 

This  contract  is  contingent  upon  our  securing  a  suflficient  number  of  cliehls  to 
make   it   powible  to   render  the  above  service  at   the  very  low  prices  Kheduled. 

OrnOAL  CAPACITY 

sTun' AAbatss 

THE  CINCINNATI  PLANER  COMPANY, 

B,   
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.Albert ^.DawbandRvmk  WCurtis 
Presideniartd  Chief  Sngirteer 

Dowd  €nffineerir^  Company,  J/ew  )brk  City 

DMign  of  Cr«w-Slide  Took  for  Lathes — T>pes  and  Proportions  of  Tool- 
holders  and  Blocks — Methods  of  ClampinK  and  AdjustinR  Tools 

IN  CONNECTION  with  turning  and  borinir  opera
- 

tions with  tools  attached  to  the  turret,  work  is  also 

pcrforoMd  by  cross-slide  tools,  oftentimes  used 

stmoltaiieously.  Forming,  facing,  grooving  and  cutting- 

off  operations  are  usually  done  by  tools  on  the  cross- 
•Uda  of  the  machine.  There  is  obviously  a  great  saving 

in  production  time  when  combinations  of  operations  can 
ba  made:  but  in  order  to  obtain  maximum  efficiency  from 

Uw  Uoling.  both  turret  and  cro.ts-slide  tools  must  be 

dMitn«d  so  that  there  will  be  no  interferences  to  pre- 
vent them  from  being  used  at  the  same  time.  Cases 

are  occasionally  found  where  the  tools  must  be  operated 

Mpwatdy.  but  this  method  can  nearly  always  be  avoided 

kgr  •  careful  study  of  the  various  cuts  to  be  made  and 
a  consistent  tool  application. 

The  different  movements  of  both  turret  and  cross- 
alide  most  be  considered  when  designing  tools.  The 
poaHiona  of  the  tools  and  their  relations,  not  only  to 
eadi  other  but  to  the  work,  are  of  irreat  importance.  A 

turret  layout  abowing  all  tools  in  position  will  be  found 

a  great  help  in  avoiding  interferences.  When  machin- 
ing short  work  which  requires  short  turret  tools,  there 

Is  not  likely  to  be  very  much  trouble,  but  when  long 
boring  ban  or  turning  tools  are  used,  there  are  chances 
for  interference.  It  is  not  at  all  difficult  to  avoid 
trouble  between  tools  that  are  working  Himultaneously; 
it  is  the  idle  tools  that  project  from  the  turret  at  various 
anglaa  that  are  apt  to  do  the  damage. 

Tlw  diagram  shown  in  Fig.  339  illustrates  a  common 
wmUM  of  trouble  caused  by  tool  interferences.  In  this 

^■■■|it»  the  work  A  is  quite  long  and  projects  some  dis- 
tance from  the  face  of  the  chuck.  It  is  to  be  bored  and 

rMuned  with  turret  tools  and  faced  with  special  cross- 
slide  tools  as  indicated,  the  rooghing  tools  being  at  the 
front  of  the  machine  and  the  finishing  tools  at  the  rear. 
Tbe  work  is  held  in  special  chuck  jaws  cut  away  so  that 
the  back-facing  tools  can  operate  without  interference. 
The  boring  bars  B  and  G  are  long  in  order  to  pilot  them 
in  a  bashing  in  the  chuck  and  thus  give  greater  rigidity. 

The  reamer  bar  F  is  arranged  so  that  it  will  "float," 
but  it  is  also  piloted  in  the  same  manner  as  the  boring 
bars.  Tbe  front  croaa-alide  toolblock  E  has  two  tools 
C  and  D,  need  for  rough-facing  both  sides  of  the  flange. 

r*r  Ik*  •Btharr  tortacMBlnc  tMMk.    AH  rtchia  tmmniA. 

The  rear  toolblock   W  contains  two  finishing  tools  as 
indicated. 

The  tool  designer  can  easily  design  these  various 
tools  80  that  each  is  apparently  all  right  for  the  pur- 

pose, yet  when  in  use  on  the  machine  there  would  be  an 
interference  with  the  front  cross-slide  toolblock  by  the 
reamer  bar  F  at  the  time  when  the  rear  cross-slide  tools 
are  finishing  the  flange.  This  action  is  shown  in  the 

diagram.  There  is  a  very  simple  way  out  of  the  diffi- 
culty, either  by  placing  the  tools  in  every  alternate 

turret  hole,  or  by  cutting  away  the  toolblock  a  trifle  as 
shown  at  K.  If  it  were  necessary  to  use  several  other 
turret  tools  in  the  same  set-up,  the  condition  would  be 
more  serious,  but  some  way  out  of  the  trouble  could  be 
found  by  careful  study. 

Another  situation  which  is  sometimes  troublesome  on 
certain  types  of  turret  lathes,  is  the  interference  of 

long  boring  bars  with  the  "spider"  or  spoke  wheel  used 
for  the  longitudinal  movement  of  the  turret  slide.  To 
avoid  this  trouble,  an  extra  long  pinion  shaft  and  a 

special  bracket  to  carr>'  it  may  be  required.  Some  tur- 
ret lathes  have  the  turret  set  at  an  angle,  so  that  as  it 

is  indexed  the  tools  swing  clear  of  the  spider.  Other 
machines  avoid  the  possibility  of  trouble  of  this  sort  by 

doing  away  with  the  spider  entirely  and  using  a  hand- 
wheel  in  place  of  it.  The  diameter  of  the  wheel  is  small 
enough,  so  that  it  does  not  interfere. 

The  greatest  care  should  be  taken  by  the  designer  to 
look  into  the  various  points  mentioned  and  see  that 
there  is  no  possibility  of  one  tool  striking  another  or 
hitting  any  part  of  the  machine,  either  during  the 
machining  operations  or  while  indexing  the  turret.  The 

layout  of  tools  showing  all  turret  and  cross-slide  tools 
in  their  operating  positions  is  of  great  value  in  pre- 

venting any  interferences.  The  matter  of  turret  lay- 
outs will  be  fully  discussed  later  in  the  series. 

The  following  points  of  design  are  of  importance 
and  should  be  considered: 

(1)  The  quantity  of  pieces  to  be  manufactured  is  a 
factor  of  great  importance,  as  it  controls  the  cost  of 

the  tool  equipment.  Naturally,  a  small  number  of  parts 

requires  inexpensive  tooling,  and  tools  of  standard  form 

should  be  adopted  for  this  kind  of  work  wherever  pos- 
sible.    In  high  production  the  special  tooling  expense 
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need  not  be  considered  very  carefully,  the  great  factor 
being  a  reduction  of  time  in  the  process  of  machining. 
Hence,  special  tools  designed  for  high  production  should 
be  so  arranged  that  they  can  be  readily  replaced  when 
worn,  easily  set  and  conveniently  adjusted. 

(2)  The  material  to  be  machined  must  be  considered 
when  designing  cross-slide  tools,  in  order  to  obtain  the 
easiest  cutting  action  and  the  removal  of  the  stock  in 
the  best  manner.  For  example,  cast  iron  and  other 
materials  of  short  grain  can  be  machined  with  blunt 

tools,  or  those  which  do  not  have  any  "lip."  Copper, 
steel  and  some  aluminum  alloys  require  tools  of  such 
a  nature  that  they  produce  a  shearing  action  on  the 
materials.  Occasionally  this  point  affects  the  design  of 
the  toolholder,  making  it  desirable  to  set  it  at  an  angle 
rather  than  straight.  It  is  therefore  advisable  to  con- 

sider the  material  to  be  cut  before  starting  the  design. 
(3)  The  cutting  action  of  cross-slide  tools  makes 

it  necessary  to  hold  them  with  exceptional  rigidity  in 
the  tool  supports.    In  forming  cuts  it  is  very  important, 

In  order  to  obtain  maximum  efficiency  from  cutting 
tools,  they  must  be  so  supported  and  held  that  there  will 
be  no  chance  for  chatter.    The  diagrams  shown  in  Fig. 

FIG.    339.      INTERFERENCE  OF  TURRET  TOOI.S  WITH 
CROSS-SLIDE  TOOLBLOCK 

and  also  in  cutting-off  operations.  When  facing  cuts 
are  to  be  taken,  the  action  is  not  as  severe  as  when  cut- 

ting directly  down  into  the  body  of  the  metal ;  neverthe- 
less tools  must  be  held  with  sufficient  firmness,  so  that 

no  "chatter"  will  develop.  It  is  advisable  to  use  tool 
sections  as  large  as  possible,  in  order  that  the  heat 
generated  by  the  cut  will  be  carried  away  rapidly. 

(4)  The  method  of  adjustment  of  the  tools  should 

receive  thought.  The  "sledge-hammer"  method  of 
adjustment  is  crude  and  out-of-date.  Accurate  work 
requires  that  proper  provision  be  made  for  easy  and 
accurate  setting  of  tools.  When  multiple  toolblocks  are 
used,  as  when  several  shoulders  are  to  be  held  closely 
to  size,  it  may  be  necessary  to  grind  the  sides  of  the 
tools  and  fit  them  accurately  to  slots  in  the  blocks. 
Holding-down  screws  and  adjusting  screws  should  both 
be  arranged  with  regard  to  the  convenience  of  the  oper- 

ator. They  may  be  operated  by  a  wrench,  if  desired. 
Some  operators  prefer  a  screwdriver  for  adjusting 
screws,  while  others  like  a  wrench.  The  designer  may 
be  governed  by  the  practice  in  the  shop  which  is  to  use 
the  tools. 

FIG.  340.  IMPORTANCE  OP  TOOL  SUPPORT 

340  illustrate  some  important  points  in  connection  with 
tool  support.  In  the  example  A  the  tool  B  extends 
beyond  its  support  a  distance  represented  by  the  letter 
C.  If  the  work  which  is  to  be  done  does  not  require 
a  heavy  cut,  this  amount  of  overhang  might  not  cause 
any  difficulty.  On  the  other  hand,  if  the  cutting  action 
is  severe  the  tool  might  be  depressed,  as  shown  by  the 
dotted  lines,  thus  causing  chatter  and  injury  to  both 
tool  and  work. 

In  the  example  shown  at  D,  the  tool  F  overhangs 

beyond  the  block  only  the  distance  E.  This  arrange- 
ment would  be  much  better  for  heavy  cutting  than  the 

example  A.  The  nature  of  the  work  and  the  kind  of 
cut  required  make  a  considerable  difference  in  the 
amount  of  overhang  permissible.  A  parting  tool  must 
necessarily  overhang  sufficiently  so  that  it  will  cut  off 
the  work  without  interference  by  the  toolblock  against 
the  side  of  the  work.  For  this  reason,  a  parting  tool 
should  be  made  deep  in  order  that  the  tool  itself  will 
have  sufficient  rigidity  to  withstand  the  pressure  of  the 
cut. 

-K. 

FIG.  341.     CROSS-SLIDE  TOOLPOSTS  AND  BLOCKS 
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la  Um  «xuBptt  ahowB  at  G  the  two  toob  H  and  K 
f  «Md  fnr  fadas  the  aidM  of  tlw  work,  aa  indicated. 

Am  tkt  took  projwt  bayoad  Um  hoUar  aom«  disUnc«.  It 
b  adviaabia  to  aupport  than  in  aone  way  m  that  they 
«B  BOt  daOwt  while  cutting.  The  toolblock  ia  there- 

for* boilt  ottt  in  the  form  of  a  shelf,  as  shown  at  L  and 
Jf.  thua  fiTiat  Um  nanaaaary  aapport.  A  aide  view  of 
the  toolblodi  ilaatntlBt  Uiia  point  clearly  ia  ahown 
at  O.  An  addiUoaal  rcAaeoMnt  for  a  caae  of  this  kind 
woaid  be  a  projection  of  the  cap  Mock  P  of  such  shape 
that  it  would  extend  out  over  the  tool  and  permit  the 
oae  of  a  hoMiBC<<iowa  acrew  u  far  out  on  the  tool  hh 
poaaible.  Thaa*  poiata  in  tool  support  are  all  of  impor- 
taae*  aad  ahoold  be  carafully  considered  when  design- 
lac  eroaaaUda  toolbloeka. 

Qw  Slide  TooLBii)CKs 

There  are  a  number  of  styles  of  toolblocks  in  common 
aaa  on  both  torrat  and  engine-lathe  croaamlidea.  Sev- 

an! of  thaae  tvpe«  are  illustrated  in  Pig.  341.     The 
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no    lis.     TUOLBLOCX  PROPORTIONS 
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A  abowa  a  form  of  toolpost  in  common  use  on 
both  •ngina  and  turret  lathes.  This  form  is  familiar 
to  all  shop  men  and  designers.  The  post  B  is  circular 
In  form  and  fits  the  T-slot  in  the  cross-slide  at  C.  The 
tod  F  raata  on  a  rocker  D  supported  on  the  curved  sur- 

face of  the  collar  E.  The  tool  ia  held  in  place  after 
adjustment  by  means  of  a  collar-head  setacrew  L. 

Oaa  adfantaf*  of  this  type  of  holder  is  that  it  permiU 
the  tool  to  be  aet  either  above  or  below  center,  as  indi- 

cated by  the  dotted  line.  For  this  reason  it  is  com- 
■OBly  used  on  an  enghie  lathe,  aa  tools  vary  in  depth 
eoaaideraUy  aad  a  Tartieal  adjustment  of  some  sort  ia 
•Mtatfal.  For  aingle  cata  on  turret  lathes  this  type  of 
Mdar  can  often  be  uaad  to  advantage,  and  for  very 
baavy  cutting  two  toolpoaU  can  be  used  in  combination 
with  a  long  tool,  thua  obtaining  exceptional  rigidity. 
For  operations  requiring  two  or  more  tools  and  in  cut- 
tiaf  aboolder  diataacaa  doae  to  size,  toolposts  of  this 
ktad  are  not  generalty  naad  in  high-production  work,  aa 
It  is  much  more  diflfeult  to  preacrve  the  setting. 

Another  type  of  toolblock  in  which  the  tool  Is  set  per- 
manently at  an  angle  is  shown  at  N.  This  type  is 

Bscful  when  cutting  «t*el  or  other  materials  which  re- 
foire  the  tool  to  be  set  at  an  angle  or  "lipped"  to  make 

the  cutting  action  oaaier.  The  block  is  usually  of  cast 
iron,  while  the  cap  is  of  steel.  Two  setaerews  0  are 

uaed  to  hold  the  tool  in  place.    This  is  a  very  .simple 

..,   ̂          1. 

KIQ.   141.      MBTHOIW   OK  CUAMPINQ  TOOU 

type  of  block,  and  no  seLicrew  is  provided  for  adjusting the  tool. 

Another  example,  shown  at  G,  is  a  simple  cast-iron 
block  fitted  to  the  T-slot  on  the  cro.is-slide  and  held  down 
by  mean.s  of  bolts  in  the  u.sual  manner.  The  tool  H 
in  this  case  is  set  straight  on  the  center  of  the  work. 
It  is  held  in  place  by  two  setscrews  at  K.  The  cap  in 
which  the  setscrews  are  located  is  usually  made  of  a 
steel  block.  This  block  should  be  of  .sufficient  thickness 
to  give  a  good  thread  for  the  setscrew.s  and  at  the  same 
time  resist  the  pressure  of  the  screw.  When  a  number 
of  tools  are  used  in  the  same  block,  care  should  be  taken 
to  make  the  cap  of  sufficient  depth  to  withstand  the 
pressure  of  the  numerous  setscrews  used  to  hold  the 
tools  in  place. 

An  example  of  an  adju.stable  toolblock  is  shown  at  P. 
This  block  passes  through  a  slot  in  the  post  U.  The 
latter  is  fitted  to  the  T-slot  in  the  cross-slide.  The  tool 
Q  rests  on  a  wedge-shaped  piece  R.  which  may  be 
adjusted  by  means  of  a  aetscrew  S,    The  tool  is  held 

no.  14*. TOOL.BLOCKR  WITH  PROVIfllONS 
rOR  ADJUSTMENT 
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FIG. 345.      MULTIPLE    TOOLBLOCK 
FOR    CLUSTER   GEAR 

in  place  and  the  entire  unit  clamped  by  means  of  the 
screw  T.  This  toolpost  allows  the  tool  to  be  raised  or 
lowered  without  difficulty  according  to  the  adjustment 
of  the  taper 
block  72.  There 
is  no  provision 
for  tipping  the 
tool,  as  in  the 
example  A.  All 
of  the  blocks 
shown  in  this 
illustration  are 

of  use  for  vari- 
ous kinds  of 

work,  and  they 
can  be  adapted 
to  a  variety  of 
conditions.  In 
Fig.  342  is 
shown  a  dia- 

gram of  a  sim- 
ple  form  of 
toolblock  with 
the  proportions 
of  the  various 
parts.  This 
data  will  be 
found  useful  in 
proportioning 
toolblocks  for 
ordinary  work, 
and  the  stand- 

ard sizes  given  can  be  used  as  a  guide  when  designing. 
No  particular  instructions  are  required  for  using  this 
information,  as  the  chart  is  self-explanatory. 

The  importance  of  an  efficient  method  of  holding  a 
tool  in  position  and  adjusting  it,  has  already  been 
mentioned.  Several  examples  which  illustrate  methods 
useful  for  this  purpose  are  shown  in  Fig.  343.  The 
illustrations  at  A  and  B  show,  respectively,  a  side  and 
top  view  of  a  simple  form  of  toolblock  C.  The  tools  D 
and  E  are  set  in  slots  in  the  block,  and  the  method  of 
clamping  is  by  means  of  a  single  strap  F  having  a  screw 
through  it  midway  between  the  two  tools.  Adjustment 
is  provided  in  the  setscrews  G  and  H.  Clearance  holes 
are  drilled  at  K  in  order  to  make  it  easy  to  plane  out 
the  tool  slots. 

For  light  cutting  and  when  only  two  tools  are  to  be 
held,  this  type  of  block  will  be  found  convenient  and 
economical,  as  it  can  be  made  up  cheaply  and  does  not 
require  an  upper  cap  or  plate.  If  the  cutting  action  is 
severe,  the  same  type  of  block  can  be  used,  except  that 
it  should  be  made  deeper  and  the  tools  longer,  so  that 
two  straps  instead  of  one  can  be  used  for  holding  and 
clamping  tools.  It  is  advisable  to  place  the  forward 
clamp  as  close  to  the  front  end  of  the  block  as  possible, 
when  two  clamps  are  used. 

In  designing  toolblocks  for  grooving  tools,  a  confined 
situation  may  require  extraordinary  methods  of  holding 
and  clamping.  An  example  which  illustrates  this  point 
is  shown  at  N.  The  two  tools  L  and  M  are  used  for 
grooving,  and  are  set  in  the  block  0  with  spacers  P 
and  Q  of  proper  size  to  locate  the  tools  in  their  correct 
positions.  The  adjusting  screws  at  T  can  be  set  up  to 
regulate  the  depth  of  the  cut.  The  peculiar  part  of  this 
toolholder  is  in  the  method  of  clamping,  which  is  done 
by  means  of  a  wedge  R.     This  wedge  is  operated  by 

means  of  a  special  screw  S;  the  action  of  the  wedge 
causing  the  tools  to  be  firmly  gripped  between  the 
wedge,  the  filler  blocks  P  and  Q  and  the  edge  of  the  slot 
in  the  toolblock.  In  adjusting  the  tools,  the  wedge  may 
be  slightly  loosened,  if  necessary,  and  adjustment  made 
before  tightening.  In  many  cases  it  is  unnecessary  to 
disturb  the  screw  S,  as  sufficient  pressure  can  be  brought 
to  bear  on  the  adjusting  screws  T  to  make  the  correct setting. 

In  Fig.  344  is  shown  a  type  of  toolblock  at  A  de- 
signed particularly  for  turning  two  diameters.  The 

tools  C  are  held  in  slots  in  a  cast-iron  block  B  by  means 
of  square-head  setscrews.  A  steel  plate  D  acts  as  a 
cap  on  the  top  of  the  block;  and  the  diameter  adjust- 

ments are  made  by  means  of  setscrews  F,  which  are 
held  in  a  strap  E  at  the  back  of  the  block.  This  holder 
represents  a  simple,  form  which  has  the  advantage  of 
being  made  up  cheaply,  as  it  is  a  built-up  type  which 
does  not  necessarily  require  any  pattern,  yet  it  is  thor- 

oughly substantial  and  will  give  good  results.  There 
are  numerous  cases  where  a  design  of  this  sort  will  be 
found  convenient,  not  only  for  turning  operations  but 
for  grooving  or  forming.  It  is  only  necessary  to  pro- 

portion it  to  the  work  for  which  it  is  to  be  used,  and 
provide  the  slots  for  the  necessary  tools,  together  with 
the  methods  of  holding  and  adjusting. 

Locating  and  holding  the  block  down  on  the  cross-slide 
are  accomplished  by  means  of  the  tongue  G  which  enters 
the  T-slot.  The  shoe  H  is  used  to  draw  the  block  down 
firmly  by  means  of  a  bolt  which  extends  entirely  through 
the  block.  The  shoe  is  a  simple  strap  of  proper  size 
to  fit  the  T-slot;  it  is  usually  standardized,  and  often 
made  up  in  quantity. 

The  type  of  setscrew  used  to  hold  down  a  tool  is 

DHI  i  !  fi;  i  i  ft;  S  i  ̂ 
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FIG.  346.     FRONT  AND  REAR  TOOLBLOCKS  WITH 
MULTIPLE  GANG  TOOLS 

quite  important,  and  the  material  from  which  it  is 
composed  should  also  be  given  consideration.  In  the 
section  at  K  the  tool  N  is  held  in  place  by  means  of  a 

plain  square-head  setscrew  at  L.  The  end  of  this  screw 
M  is  likely  to  become  enlarged  by  use  or  abuse  until 
it  is  very  difficult  to  operate  it  if  made  in  the  manner 



AMERICAN     MACHINIST Vol.  56.  No.  12 

The  tool  P  U  held  by  a  sqiurt-hMMi  MUcrew 
O.  And  tlM  «a4  wlikh  b«us  afatnat  th«  tool  is  rvlieved. 
ae  tlMt  aadar  no  circuoMtaneM  can  it  be  distorted  ao 
aa  tocauat  troobla. 

8a«atf>w»  abooM  ahrajra  be  hardened,  and  for  aevcre 
HfTfc*  the  material  from  which  they  are  compoaed 
ifcaald  ba  cooaklarad.  The  author*  have  found  Hy-ten 
alaal  SHi^ttoaanbr  wall  suited  for  aataerrra  subject  to 
iMrd  aaag*.  Tool  steal  la  ako  uaed.  but  considerable 

car*  ahoold  be  taken  to  draw  the  tamper  sufficient!)',  so 
that  it  will  not  be  brittle. 

Aa  laportant  point  in  deaigning  toolblocks  in  con- 
with  the  setacrews  used  to  hold  the  tools  in 

ia  tha  amount  of  thread  which  the  setacrews 

alMmM  hav»  la  tha  cap  or  block.  In  greneral.  the  diam- 
eter multiplied  bf  t  will  be  found  sufficient,  but  a  little 
than  thia  ia  aa  advaatace  in  the  majority  of  caaea. 
of  tht  polata  aantionad  hare  may  be  thought  by 

the  tool  ijaatgnw  to  be  more  or  less  unimportant.  It 
must  be  raoMBdiared.  however,  that  care  taken  in  the 
daaiga  wiU  reaolt  in  much  laaa  trouble  in  the  factory. 
and  tha  toola  will  atand  up  and  produce  the  work  much 
battar  tkaa  if  aooa  of  thaae  small  details  are  over- 

looked or  naglaetad. 

Mtn-TiTLC  Toolblocks 

In  tha  deaign  of  multiple  toolblocks  for  the  cross- 
alide  of  either  a  turret  or  engine  lathe,  the  work  which 
ia  to  be  dona  naturally  affecta  the  design  strongly. 

Occaaioaalljr,  eroaa-alide  toola  are  uaed  for  turning  vari- 
ooa  diameters,  and  at  other  timea  only  for  facing,  groov- 

ing or  cutting  off.  There  are  cases  when  the  front 
toolbioek  ia  oaad  for  turning,  while  the  rear  toolblock 

be  utilisad  for  forming  or  grooving.  In  general, 
roughing  and  finishing  cuts  are  made  by  the  front 

and  rear  toolbkxka  working  one  after  the  other,  the 

front  block  ia  oaed  for  roughing  while  the  rear  is  used 

for  finishing.  There  is  a  reason  for  this,  as  the  cutting 
action  on  the  front  block  is  downward  against  the  body 

of  the  croaa-alide.  Therefore,  it  is  more  suited  to  heavy 

catting.  The  rear  block,  on  the  other  hand,  is  subjected 
to  a  lifting  action  which  makea  it  advisable  to  use  it 
for  lighter  cutting. 

An  example  which  illustrates  one  use  of  multiple 

toolbloeka  on  tha  front  and  rear  of  the  cross-slide  is 
abown  in  Fig.  346.  The  front  block  B  carries  the  tools 

D.  E.  F.  G  and  H.  All  theaa  tools  are  used  for  turning 

tha  various  diameters,  according  to  their  positions. 

Tha  tool  K  ia  a  chamfering  tool,  and  simply  breaks  the 

cornar  of  ooa  of  tha  geara  after  the  turning  operations 

have  been  finished.  All  of  the  turning  toola  are  ar- 

raacad  ao  that  they  are  operating  simultaneously,  thus 

tuwtag  a  groat  amount  of  time  in  production.  The  tool- 
blodt  in  B  in  which  they  are  held  is  of  a  simple  type. 

containing  ak>ta  properly  spaced  to  hold  the  tools.  All 

adjustments  are  made  by  meana  of  the  setacrews  shown 
at  L.  The  block  ia  aet  at  an  angle  in  order  to  avoid  too 

much  overhang  for  the  tools  cutting  on  the  small  end  of 
tha  work. 

The  rear  toolblock  C  conUins  tools  M,  S,  O  and  /'.  all 
of  which  are  used  for  sizing  the  shoulders,  facing  or 
grooving.  None  of  the  toola  in  the  rear  block  are  used 
for  turning,  but  an  important  point  is  the  fact  that  the 
spacing  is  such  that  shoulder  distances  are  accurately 
cut  and  siied.  The  construction  of  the  rear  block  is 

similar  to  that  used  at  the  front.  Setscrews  are  pro- 
vidtHl  for  adjustment,  as  shown. 
These  toolblocks  are  lx>th  do.siurned  for  use  on  a  haavy- 
duty  engine  lathe,  but  it  will  be  possible  to  use  some- 

thing of  the  same  sort  on  a  turret  lathe  when  the  cross- 
slide  is  provided  with  a  lonKitudinal  feed.  It  would 
doubtless  be  necessary  to  pn)vide  accurate  longitudinal 
stops  if  used  on  a  turret  lathe,  in  order  to  make  sure 
that  the  shoulder  distances  are  held  accurately  to  size. 

E  AMPLE  or  Multiple  Cutting 

Considerable  time  can  often  be  saved  by  machining 
several  cylindrical  pieces  in  the  same  setting  by  group- 

ing them  together  on  an  arbor  and  providing  a  gang 
of  toola  of  suitable  sise  and  arrangement.  Fig.  346 
shows  an  example  of  this  sort  in  which  three  pieces  of 
work  A  are  held  on  an  arbor  B  with  a  special  driver  C 
in  a  slot  in  the  faceplate.  The  other  end  of  the  arbor 
is  supported  on  the  center,  as  indicated.  The  work  is 
placed  on  the  arbor  and  driven  by  means  of  a  key  in  a 
keyway  in  the  work.  Spacing  collars  are  interposed 
between  the  various  pieces  in  order  to  allow  room 
enough  for  the  various  tools  to  operate. 

The  front  toolblock  D  contains  a  group  of  turning 
tools,  the  operation  of  which  is  somewhat  out  of  the 
ordinary.  The  two  principal  diameters  of  each  piece  are 

turned  by  a  longitudinal  feeding  movement  of  the  cross- 
slide  in  one  direction.  The  small  shoulder  is  turned  by 

other  tools  by  feeding  the  cross-slide  in  the  reverse 
direction.  The  rear  toolblock  E  contains  a  group  of 
tools  used  only  for  grooving  and  facing.  As  these  tools 
are  set  accurately,  the  various  shoulder  distances  and 
faces  are  accurately  preserved.  In  both  blocks  accurate 
adjustment  is  provided  by  means  of  backing-up  screws. 

In  many  cases  where  work  of  this  kind  is  to  be  dune 
it  would  be  necessary  to  provide  the  block  with  accu- 

rately sized  slots,  and  the  tools  would  need  to  be  ground 
on  the  sides  to  fit  these  slots.  This  can  sometimes  be 

avoided  by  using  a  special  tool-setting  gage,  which  can 
be  arranged  aa  a  part  of  the  block  or  can  be  a  separate 
unit.  The  design  of  a  gage  of  this  sort  will  depend 
entirely  upon  the  nature  of  the  work.  The  ingenuity  of 
the  designer  will  be  called  into  play  to  look  into  such 
points  as  this  and  provide  means  for  accurate  setting. 

Very  frequently  the  matter  of  tool  setting  is  not  con- 
sidered carefully;  and  as  a  result  when  the  blocks  are 

placed  in  the  shop  the  operator  is  compelled  to  waste  a 

great  deal  of  time  in  setting  up  the  tools,  and  "cutting 
and  trying"  until  they  produce  the  work  according  to 
requirements.  The  careful  designer  considers  the  oper- 

ator when  designing  and  provides  all  necessary  adjust- 
ments, together  with  means  of  setting  up  the  tools  so 

that  they  do  not  cause  trouble  when  placed  fn  the  shop. 

I 
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Grinding  Practice  in  Great  Britain 
Increased  Use  of  Grinding  Process  in  Railway  Field — Application  in  Other  Fields- 

Specifications  of  Wheels  Used  in  Many  Kinds  of  Work — Production  Figures 

By  I.  WILLIAM  CHUBB 
Editor,  European  Edition,  American  Machinist 

BEFORE  giving  a  few  figures  as  to  output  obtained 
in  current  precision  grinding  practice  in  Great 
Britain,  it  will  perhaps  be  well  to  mention  that 

probably  the  most  promising  field  for  its  development 
at  the  moment  is  the  railway  world.  During  the  last 
two  or  three  years  a  number  of  railway  engineers  have 
given  their  minds  to  this  process  of  manufacture  as 
compared  with  others,  and  have  placed  a  few  orders. 
But  the  railway  engineer  here  is  in  a  number  of  cases 
usually  conservative  and 
does  not  move  until  he  is 
quite  convinced.  Further 
than  that  the  shadow  of 
amalgamation  of  the  lines 
induces  hesitancy  in  ex- 

penditure. One  of  its  most 
recent  and  most  successful 

applications  to  railway 
work  has  been  the  grind- 

ing of  axles  especially  the 
journals  for  passenger 
coaches  and  wagons.  One 
line  has  fitted  up  an  ex- 

perimental train  with  all 
axle  journals  ground. 

The  Churchill  Machine 

Tool  Co.,  Ltd.,  now  almost  the  only  specialist  in  pre- 
cision grinding  machines  in  Great  Britain  has  supplied 

grinding  machines  for  this  purpose  with  special  wheels 
to  produce  a  semi-burnished  finish  and  to  secure  a 
greater  accuracy  in  roundness  and  parallelism  than  is 
possible  with  the  mechanically-burnished  journal.  Ra- 

dius link  grinding  machines  for  locomotive  work  have 
of  course  long  been  built  in  Great  Britain,  and  further 
interest  is  being  promoted  in  these  machines,  of  both 
vertical  and  horizontal  spindle  types.  The  choice  seems 
to  rest  with  the  railway  company  concerned  and  all 
parts  of  link  motion  work  either  are  ground  or  are 
considered  for  that  process.  Locomotive  piston  rod 
grinding  machines  are  also  being  employed.  As  to  the 
grinding  of  locomotive  engine  and  similar  cylinders, 
this  is  a  matter  which  is  on  trial.  The  writer  believes 
that  two  companies  are  testing  the  ground  cylinder 
against  the  bored  cylinder  from  the  point  of  view  of 
wear.  The  railway  companies  have  taken  a  considerable 

interest  in  the  heavy  face-grinding  machine  with  wheels 
30  in.  and  larger  in  diameter.  Face-grinding  machines 
with  wheels  up  to  52  in.  in  diameter  and  with  moving 
wheel  or  moving  table  also  are  being  employed. 

Grinding  Chilled  Rolls 

A  further  important  development  is  in  connection 
with  the  grinding  of  chilled  rolls.  The  depth  of  chill 
usually  does  not  exceed  1  in.  Truing  the  roll  by  the 
ordinary  turning  process  in  the  lathe  necessarily  means 
getting  well  below  the  skin,  so  that  a  considerable  pro- 

portion of  the  chilled  part  is  removed  and  the  life  of 
the  roll  is  materially  shortened.  On  the  other  hand,  in 
grinding  the  minimum  for  trueness  only  need  be  re- 

IN  GREAT  BRITAIN  the  grinding  process 
is  now  being  used  extensively  on  passenger 

car  axles  (particularly  the  journals),  crosshead 
guide  bars,  links,  piston  rods,  chilled  rolls, 
granite  rolls,  brass  rolls,  rubber  rolls,  paper 
rolls,  crankshafts,  camshafts,  piston  rings, 
planer  knives,  ball  race  rings,  aluminum 
pistons,  lenses,  plate  glass  edges,  glass  tubes. 

Experiments  are  being  carried  out  on  the 
grinding  of  cylinders  for  locomotive  and  other 
engines. 

moved.  One  of  the  troubles  has  been  in  the  production 
of  the  necessary  camber,  but  the  firm  mentioned  before 
is  now  able— it  is  perhaps  alone  in  this — to  provide 
machines  with  motion  producing  from  the  maximum 
camber  required  down  to  a  parallel  roll,  without  the 
provision  of  other  camber  bars. 

Carborundum  wheels  have  been  used  on  this  work. 
Their  size  is  20  x  2  x  8  in.  They  are  of  fairly  coarse  grit 
and  soft  grade  and  have  been  used  on  rolls  4  ft.  6  in. 

long  and  12  and  14  in. 
in  diameter,  removing 
from  A  in.  to  A  in.  and, 
after  truing,  finishing 
with  mirror  finish  in  IJ 
hours.  The  wheel  speed 
employed  was  5,000  r.p.m. 
and  the  work  speed  100  ft. 
per  minute.  With  the 
wheels  mentioned  the 

machines  have  to  be  par- 
ticularly rigid.  It  may 

be  mentioned  that  the 

Churchill  company  has  re- 
cently finished  a  36-in.  x 

18-ft.  machine,  and  is  at 
the  moment  of  writing 

completing  a  larger  machine,  48  in.  x  24  ft.  Granite 
rolls  are  now  in  many  cases  being  ground  in  much  the 
same  way  as  that  just  described  for  chilled  iron  rolls. 

The  modern  machine  tool  having  had  its  best  market  of 
late  years  in  the  motor  industry,  it  is  not  difficult  to  find 
here  many  instances  of  grinding.  Thus  the  writer  has 
particulars  of  aloxite  wheels,  20  in.  in  diameter  by  3i  in. 
thick,  roughing  out  24  four-throw  cranks  in  eight  hours. 
The  stock  removed  was  0.010  in.,  the  wheel  being  dressed 
up  twice.  Again,  in  grinding  crankshafts  a  compara- 

tively coarse  wheel  of  this  size  is  employed,  a  number  of 
crankshafts  being  roughed-out  with  a  fairly  heavy  cut 
and  then  finished  with  the  same  wheel,  re-trued  with  a 
diamond,  taking  off  fine  cuts,  say  about  half  a  thou- 

sandth, until. the  size  is  obtained.  For  roughing  work 
truing  is  done  by  passing  the  diamond  rapidly  across  the 
face,  taking  a  deeper  cut;  in  the  finishing  process  light 
traversing  cuts  are  taken  with  the  diamond. 

Feeding  Directly  In 

Wheels  of  the  same  material  on  steel  differential  gear 
cresses  have  been  used  to  grind  the  four  taper  points  to 
limits  of  0.001  in.  on  the  diameter,  i  in.  by  If  in.  long. 
The  wheel  is  If  in.  wide  and  is  fed  into  the  work,  with- 

out traverse  either  to  wheel  or  job.  With  wheels  18  x 
2x5  in.,  coarse  grit  and  hard  grade,  motor  axle  pins  of 
chrome  nickel  steel,  3J  x  21  in.,  are  ground,  the  wheel 

removing  i  in.  of  stock  after  being  re-trued  for  finishing. 
The  time  taken  is  1  hr.  20  min.  The  same  wheel  is  also 
used  on  pins  41  in.  long,  removing  i  in.  of  stock. 

As  an  example  of  wide  face  and  forming  cuts  on  motor 
axles,  similar  wheels  18  x  6  x  5  in.  of  medium  grade  have 
been  found  satisfactory  either  for  taper  or  parallel  work, 
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tk»  «1m«I  b*ias  M  straight  in  without  traverse.  As  to 
eaai  gritMag,  tke  cat*  of  •  wlwel  14  x  2  x  7  in.  on  ean- 
•hafte  of  nickel  Meel  for  petrol  engines  used  on  S-ton 
lonrtes  BMy  be  owntfoMd.  After  turning,  the  cams  are 
t  in.  tn  diamst«r.  Ther  are  then  ground  to  correct  siia, 
10  min.  for  each  cam.  eight  rams  being  on  each  shaft. 

Mai  18  X  2  z  6  in.  is  uned  for  grinding 
rods  of  0.4  carboa  slaol.  S  ft.  6  in.  long  and  S  in. 

in  diaowtor.  Material  is  rssMved  by  cuts  of  0.002  in. 
•Btil  aboot  0.002  in.  is  left  for  flninhing.  this  being 

off  in  half-thousandths.  Some  twelve  to  Afteen 
i  are  loft  oo  after  turning.    The  tolerance  is 

Ib^  and  the  prodoetion  rate  Ave  rods  an  hour. 
For  grinding  caut-iroa  piston  rings  a  carborundum  wheel 
14  X  1  X  7  in.  has  been  oaed  on  rings  8  in.  in  diameter  by 
I  in.  wide  bjr  A  In.  radial  depth,  removing  0.006  in.,  the 
prodDCtioB  botav  twonty  rings  per  hour  with  a  tolerance 
of  4MW08S  in.  For  gaoml  work  a  surface  -(peed  of  nhout 
S.000  ft.  per  minute  has 

found  suitable,  both 

for  rough-grinding  wheels 
and  for  erlindrical  grind- 

ing, but  la  SMBO  eases  the 
oaors  prefer  to  mn  wheels 
at  COM  ft  per  minute,  end 
in  that  case  the  wheels 

are,  sar  two  grades  softer. 
For  sarfaoo  grinding 

tho  Carborundum  Com- 
pUQr  in  Great  Britain 
flads  that  with  Pratt 
4  Whitney  grinding 
machines  the  speed  should 
be  soawwfaat  lower  than 
Is  DsaaOy  spodfled.  that 
is.  it  should  be  say  3,500  ft.  per  minute  instead  of 
4.000  ft^  giving  on  a  14-in.  cup  wheel  950  r.p.m.  instead 
of  something  near  1.100  r.p.m.  For  cutting  off  steel 
bars.  etc..  the  Carborundum  Company  runs  wheels  at 
8.000  to  9,000  ft.  per  minute.  But  machines  often  run 
at  lower  speeds,  even  down  to  4.000  ft.  For  wheels  for 
grinding  guillotine  and  planer  knives  the  surface  speed 

is  about  2.300  ft  per  minute.  One  record  with  a  Sey- 
bold  machine,  using  a  wheel  30  in.  in  diameter  gives  the 

for  a  wheel  1)  in.  thick  as  425  r.p.m.  and  for  a 
el  U  in.  thick  350  r.p.m.  Spectacle  glasses  have 

been  edged  by  hand  with  wheels  running  at  1,800  to 
1,400  ft  per  minute.  No  general  rule  can  be  laid  down 
as  regards  periphery  speed  for  internal  grinding,  but 
for  cast-iron  cyliodora  a  soft  grade  wheel  gives  quick 
operation  and  good  finish. 

As  to  speed  of  work,  for  cylindrical  jobs  this  is 
usually  about  100  ft.  per  minute,  but  should  depend  on 
the  action  of  the  wheel,  a  point  often  forgotten  by  the 
operator.  For  surfacing  by  machines  of  the  Pratt  & 
Whitaey  type  the  most  useful  speed  seems  to  be  8  to 
•  ft  per  minute. 

ARTIFICIAL  ABRASIVES  have  dis- 
placed natural  quarried  grit  stones 

for  grinding  castings  previous  to  buffing  or 

polishing. The  natural  stone  is  worn  away  in  eight  or 
nine  weeks,  while  the  artificial  abrasive  wheel 
has  in  constant  use  outlasted  seven  such 

wheels. 
Twelve  hours  is  taken  to  replace  an  old  grit 

stone,  whereas  a  new  artificial  wheel  can  be 
mounted  in  len  than  one  hour. 

Smtm  or  Wnuu  and  Work 
A  few  miscellaneous  records  of  speeds,  etc.,  may  be 

■mtloBod.  A  carborundum  wheel  12  x  1  x  5  in.,  me- 
4iwm  grade,  is  oaad  to  finish  ball  race  rings  about  6  in. 
is  dIaBMtor  by  U-in.  face,  the  rings  being  fixed  on  a 
slairs  aad  ten  or  twelve  ground  at  one  operation. 

For  sarfacc  grinding  an  akndte  cap  wheel  22  x  4  in., 
•f  fairly  coarse  grit  and  soft  grade  in  silicate  bond,  on 
iroMliMill  loeooiotive  guide  ban  in  a  Pratt  k  Whitney 
nachine.  has  ground  the  flat  surface  in  10  min.,  the 

wheel  running  at  4.000  ft.  per  minute  and  the  work  at 
9  ft.  per  minute.  Small  iron  castings  have  bt>oii  .'«ur- 
faced  with  a  carborundum  cylinder  24  in.  in  diameter 
by  2-in.  face  on  a  horiiontal  spindle.  The  work  is  bolted 
on  a  slotted  table  In  front  of  the  cylinder,  traversed 
across  tl^e  wall  and  back  again,  a  mirror  being  placed 
so  that  the  operator  can  see  the  work  face.  The  wheel 
is  run  dry  and  the  finish  is  about  the  same  us  from  a 
smooth  file.  The  work  is  done  in  7  min.  us  against 
U  hr.  on  a  planer.  Aluminum  pistons  have  been  ground 
with  wheels  12  x  1}  x  5  in.,  fairly  coarse  grit,  soft 
grade,  a  solution  of  one  part  soluble  oil  and  five  parts 
water  insuring  cool  cutting  and  u  good  finish. 

Again,  for  grinding  tool  steel  and  mild  steel  burs  to 
site  from  the  black,  the  bars  being  30  ft.  long  and  the 
diameter  ranging  from  i  to  U  in.,  cuts  up  to  0.003  in. 
to  0.004  in.  are  taken  when  roughing,  with  an  aloxite 
wheel  24  x  2*  in.,  lenvinit  a  total  of  about  0.002  in.  to  be 

taken  off  by  very  fine  cuts 
to  get  the  mirror  finish 
desired.  The  same  wheel 
is  used  for  both  roughing 
and  finishing. 

Artificiul  ubrusives 
have  displaced  natural 
quarried  grit  stones  for 
grinding  castings  pre- 

vious to  bufllng  or  polish- 
ing. The  artificiul  wheel 

may  be  40  in.  in  diameter 
by  14  in.  thick,  as  against 
90  in.  in  diameter  by  14 
in.  thick  in  the  natural 
stone.  The  work  is  of 
course  done  more  rapidly 

and  has  a  better  finish.  In  addition  the  worker  has  the 
advantage  that  dust  is  eliminated,  this  applying  also  to 
the  dust  arising  from  the  racing  (truing  by  turning) 
of  the  natural  stones.  The  latter,  weighing  3  tons  or 
more,  is  worn  away  in  about  eight  or  nine  weeks,  while 
a  carborundum  wheel  has  in  constant  use  outlasted 
seven  such  wheels.  As  to  time  for  dismantling,  12  hr. 
is  taken  to  remove  an  old  grit  stone,  clear  away  the 
mud  and  mount  a  new  stone,  whereas  a  new  artificial 
wheel  can  be  mounted  in  less  than  one  hour.  The  speed 
employed  is  about  5,000  ft.  per  minute.  In  pnrticular, 
artificial  segments  are  now  being  employed  in  several 
cases  in  place  of  natural  stone  segments  for  surfacing 
cast-iron  work  for  textile  machinery. 

Other  Grinding  Operations 

An  instance  may  perhaps  be  given  of  the  grinding 
displacinR  the  milling  machine.  Using  a  Churchill  ver- 

tical machine  a  carborundum  wheel  14  x  4  x  101  in. 

with  li-in.  side  walls  and  l-in.  back  wall,  in  coarse  grit 
and  soft  grade,  ground  some  2,594  articles,  the  work 
being  done  in  about  one-fifth  of  the  time  previously 
taken  for  milling  and  the  average  cost  working  out  at 
id.  instead  of  Is.  6d. 

Getting  away  from  engineering,  the  use  of  artificial 
abrasive  wheels  may  be  noted  in  the  case  of  paper  mills 
for  rolls  of  steel,  brass,  chilled  iron,  rubber  and  paper, 
shellac  bond  wheels  being  employed.  Much  glass  work 
is  being  done  with  these  wheels;  besides  being  cooler 
and  faster  in  cutting,  they  are  more  uniform  than  the 
natural  sand  stones.  A  slow  speed,  namely.  2,000  to 
2,600  ft.  per  minute  is  employed,  and  for  lens  grinding 
very  fine  grit,  medium  grade  aloxite  wheels  are  used. 
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For  both  roughing  and  finishing  plate  glass  edging  the 
wheels  are  grooved  on  the  face  to  suit  the  glass  thick- 

ness, the  work  being  fed  over  the  top  of  the  wheel. 
For  dressing  such  fine  grit  wheels  carborundum  bricks 
in  No.  80  grit  with  a  special  soft  bond  are  used.  Car- 

borundum wheels  of  coarse  grits  and  medium  grades 
have  been  employed  on  molding  work  in  marble,  the 
wheels  speed  being  4,500  to  5,000  surface  feet  per  min- 

ute, while  the  work  speed  varies  according  to  the 
thickness  of  the  marble  and  depth  of  cut.  For  cutting 
off  glass  tubes  and  ends  of  electric  lamps  wheels  of  very 
fine  grits  and  hard  grades  have  been  claimed  to  be 
superior  to  the  diamond.  The  wheels  are  about  8  in. 

or  i  in.  thick,  V-edge,  and  running  at  say  6,000  ft.  per 
minute.  The  wheel  cuts  much  the  same  as  a  diamond, 
the  work  being  revolved  on  its  face,  the  action  produc- 

ing sufficient  heat  to  crack  the  glass  cleanly. 

Experiments  with  Sherardizing 
By  Lex)n  McCulloch 

When  clean  iron  and  metallic  zinc  dust,  protected 
from  the  air,  are  heated  below  the  melting  point  of 
zinc,  the  iron  takes  on  a  coating  that  has  excellent 
protective  value.  This  coating  is  a  brittle  alloy  of  zinc 
and  iron,  and  the  process  is  called  sherardizing . 
Although  the  zinc  particles  are  covered  with  oxide  and 
cannot  touch  the  iron,  an  extremely  small  amount  of 
the  zinc  vaporizes  and  the  vapor,  reaching  the  iron, 
alloys  with  it.  Other  zinc  then  vaporizes  to  replace 
that  which  has  been  removed  from  the  atmosphere. 
This  process  continues  indefinitely  at  a  decreasing  rate, 
for  the  coating  already  formed  permits  zinc  to  diffuse 
through  it  to  combine  with  the  iron  beneath.  In  this 
way,  the  coating  grows  outward  from  the  surface  of 
the  iron,  as  the  bark  grows  from  a  tree. 

Observing  Method  of  Growth 

The  method  of  growth  was  clearly  seen  while 
sherardizing  small  cubes  of  cast  iron,  at  about  450  deg. 
C,  in  a  small  glass-stoppered  bottle  enclosed  in  a 
rotating  drum.  The  dust  contained  about  3  per  cent 
iron,  which  prevented  caking,  and  coatings  i  in.  thick 
were  grown  in  a  few  hours.  After  a  heavy  layer  had 
been  formed,  the  cubes  were  again  treated,  for  a  shorter 
time.  The  layer  last  formed  was  seen  to  lie  next  to  the 
iron,  instead  of  at  the  outer  surface,  showing  that  the 
growth  was  from  the  surface  of  the  iron  outward.  The 
coatings  split  at  the  edges  and  corners,  leaving  the 
iron  exposed  there.  Flakes  of  graphite  from  the  iron 
were  lifted  upward  and  embedded  in  the  coatings. 

The  composition  of  sherardized  coatings  varies  from 
the  outer  surface  inward,  as  would  be  expected  from 
the  mode  of  growth.  That  is,  the  iron  content  increases 
slowly  at  first,  then  more  rapidly  as  the  iron  is  ap- 

proached. At  the  surface  the  least  amount  of  iron 
possible  is  6  per  cent,  as  the  experiments  described 
below  have  shown. 

A  study  was  made  of  the  effect  of  iron  in  zinc  dust 
on  the  process  and  on  the  resulting  coatings.  Glass 
bulbs,  holding  the  small  pieces  to  be  sherardized, 

together  with  enough  zinc  dust  to  make  them  two-tliirds 
full,  were  heated  in  a  small,  rotating  electrically  heated 
and  controlled  furnace.     The  bulbs  had  6-in.  necks,  of 

Extract  from  a  paper  presented  at  the  February  meeting:  of  the 
American  Institute  of  Mining  and  Metallurgical  Engineers,  in 
New  York. 

i-'m.  tubing,  plugged  with  asbestos  and  zinc  dust  to 
absorb  oxygen  that  otherwise  would  diffuse  inwardly 
and  oxidize  the  contents  of  the  bulbs. 

The  dusts  contained  iron  in  amounts  varying  from 
0  to  26  per  cent.  They  were  prepared  by  mixing  200- 
mesh  zinc  in  the  desired  proportions  with  powdered 
electrolytic  iron  of  the  same  fineness.  These  mixtures, 
before  using,  were  heated  until  the  iron  particles  had 
been  thoroughly  alloyed.  The  dusts  containing  less 
than  20  per  cent  iron  were  no  longer  magnetic,  so  that 
magnetic  separation  of  the  iron  was  impossible.  Only 
oxidized  particles  or  ffee  iron  could  then  be  taken  out. 

The  results  showed  that  no  part  of  a  sherardized 
coating  can  contain  less  than  6  per  cent  iron,  as  heating 
even  for  45  days  fails  to  lower  the  amount.  When  the 
dust  contains  less  than  6  per  cent  iron,  the  resulting 
alloy  contains  6  per  cent.  As  the  iron  is  increased 
from  6  to  about  10  per  cent  the  composition  of  the 
alloy  changes  proportionately.  When  the  iron  in  the 
dust  exceeds  10  per  cent  the  composition  of  the  alloy 
changes  rapidly  to  about  20  per  cent.  And  when  20 
per  cent  iron  in  the  dust  is  exceeded,  the  iron  in  the 
alloy  rises  abruptly  to  a  high  value. 

These  results  are  in  general  accord  with  the  well- 
known  equilibrium  diagram  for  the  zinc-iron  alloys. 
There  is  this  material  difference:  These  results  show 
iron  to  be  insoluble  in  zinc  at  temperatures  below  the 
melting  point,  while  the  diagram  indicates  a  solid  solu- 

tion containing  about  1  per  cent  iron. 

Iron  Content  Required 

The  iron  content  in  a  dust  should  be  low,  but  there 
is  some  question  as  to  what  the  limits  should  be. 

"Dross"  dust  containing  iron  is  cheap  and  the  percent- 
age of  iron  increases  with  use,  as  zinc  is  removed  while 

the  iron  remains.  Iron  in  dust  is  useful  as  it  raises 
the  melting  point  and  prevents  fusing  or  caking  when 
a  high  temperature  is  used  to  give  rapid  deposition. 
Iron,  however,  rapidly  lowers  the  rate  of  deposition, 
making  it  necessary  to  employ  higher  temperatures, 
indicating  that  the  iron  content  should  not  exceed  7 

per  cent. 
Life  tests  show  that  there  is  a  minimum  weight  of 

zinc  per  square  inch  necessary  for  good  coatings;  to 
test  the  value  of  sherardizing,  the  weight  of  zinc  should 
therefore  be  determined.  A  new  method  depends  on  the 
fact  that  a  boiling  10  per  cent  solution  of  ammonium 
chloride  removes  zinc  from  sherardized  coatings  rapidly, 
but  does  not  dissolve  iron  until  the  zinc  is  practically 
gone.  This  test  may  be  applied  in  two  ways:  The 
coating  is  completely  removed  and  its  amount  deter- 

mined by  loss  in  weight;  or  the  weight  of  the  coating 
is  found  approximately  by  noting  the  time  for  iron  to 
appear  in  the  boiling  solution.  At  each  5-minute  in- 

terval a  drop  of  the  solution  is  removed  upon  a  spot- 
plate  and  tested  with  potassium  ferricyanide  for  the 
presence  of  iron.  When  the  blue  color  appears,  the 
coating  is  gone,  and  the  time  is  a  measure  of  the  weight 
of  zinc.  A  good  coating  should  withstand  this  test  for 
10  or  15  minutes. 

A  comparison  of  short-time  rusting  tests,  such  as  the 
salt  spray,  with  tests  in  actual  service,  shows  that 
rusting  in  the  short-time  tests  does  not  necessarily 
mean  a  short  life  in  service.  The  rapid  rusting  tests 
are,  however,  of  value  in  judging  the  quality  of  a 
coating,  when  an  actual  determination  of  the  weight 
of  zinc  is  made  at  the  same  time.  These  two  methods 
of  testing  should  supplement  each  other. 
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Ideas  From  Practical  Men 
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Makinji:  Cam^  from  a  Sample 
By  John  T.  Clark 

We  recently  were  called  upon  to  make  a  number  of 
platea  like  the  one  shown  at  A  in  the  sketch,  a 

of  which  was  sent  in  to  be  used  as  a  guide, 
or  pattern,  to  be  duplicated.  This  sample  was  of 

machiner>'  steel,  pack  hardened.  First,  machinery 
steel  bars  of  the  correct  width  were  planed  to  the 

required  thickness  of  I  in.  and  cut  off  in  lengths  suit- 
able for  the  new  cams.  The  hardened  sample  wa  > 

Umb  claap«d  to  each  piece  in  turn  and  the  screw- 
•ad  dow«l>helM  drilled,  using  the  sample  as  a  templet. 

With  one  of  the  pieces  still  clamped  to  the  sample, 
a  line  was  scribed  around  the  contour  and  the  piece 
laid  out  to  drill  out  the  center;  calculating  to  leave 
about  0.016  in.  of  metal  all  round  for  flni.shing. 
Before  actually  taking  out  the  center,  however,  the 
drilled  piece  was  used  as  a  templet  from  which  to  drill 
all  the  others. 

To  mill  the  cams  to  the  required  contour  after 
taking  out  the  centers,  we  made  a  cast-iron  plate  of 
suitable  thickness,  as  shown  in  the  sketch,  with  an 

opening  of  the  same  shape  as  the  contour  of  the  sam- 
ple but  a  little  larger,  to  provide  clearance.  This 

plate  was  drilled  from  the  sample  for  the  screw-  and 
dowd-bolea.      Dowels    were   set    in    the    sample,    long 

crmxo  CAM  platbi  fbom  a  bamplb 

eaoogh  to  reach  through  the  cast-iron  plate  and 
•xtend  about  I  in.  on  the  other  side.  The  sample 
was  then  screwed  to  the  plate  and  the  whole  set  up 
•dfvwiM  In  the  rise  of  a  hand  milling  machine. 

Two  special  cotten  were  made,  one  with  a  raised 
shoold«r  aboat  COM  in.  larger  in  diameter  than  the 

eottlnff  portion:  the  other  parallel.     Two  blanks  at 

a  time  would  be  set  upon  the  protruding  dowels  and 
clamped  to  the  plate.  The  cutter  with  the  raised 
shoulder  would  then  be  used  to  rough  out  the  contour, 
the  operator  following  around  by  means  of  the  hand 
levers,  keeping  the  smooth  shoulder  in  contact  with 
the  contour  of  the  sample.  This  would  leave  the  new 
piece  of  the  same  shape  but  with  0.010  in.  of  metal 
still  to  remove.  It  would  then  be  finished  to  size  with 

the  parallel  cutter,  and  the  job  completed  in  good  time. 

Method  of  Setting  Teeth  in  Broken  Gears 
By  F.  C.  Sinback 

I  am  located  in  a  place  where  gear  cutting  machinery 
is  at  a  premium  and  having  occasion  to  make  repairs 
upon  small  cast-iron  and  steel  gears,  I  have  devised  the 

A«M, 
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following  method  of  putting  teeth  in  gears  of  6-dia- 
metral  pitch  and  smaller. 

The  damaKed  portion  should  first  be  prepared  by  heat- 
ing to  a  dull  red  for  the  purpose  of  burning  out  all  oil 

and  grease  that  would  otherwise  tend  to  prevent  the 
brass,  which  I  use  as  a  filler,  from  sticking  to  the  seat 
formed  in  the  gear. 

Next,  cut  out  the  damaged  portion  to  a  point  a  little 
below  the  root  of  the  teeth,  as  1  have  shown  in  my 
sketch,  and  clamp  a  carbon  block  to  each  side  of  the  gear 

to  act  as  sides  to  the  "mold."  The  acetylene  torch  is 
now  brought  into  play  and  the  whole  section  properly 
heated  so  that  the  bra.s8  will  flow  quickly  to  all  parts  of 
the  surface.  Sprinkle  a  little  flux  over  the  surface  and 
apply  the  brass  rod,  Ailing  the  space  to  a  point  above 
the  circle  of  the  outside  diameter.  When  cool,  the  brass 
can  be  dressed  off  with  a  file  to  the  proper  diameter  and 
width. 

Next,  cut  a  templet  from  a  piece  of  stiff  fiber  paper 
to  match  the  teeth  of  an  undamaged  section  of  the  gear 
a  little  longer  than  the  repair,  and  with  it  lay  off  the 
teeth  on  the  finished  surface  of  the  brass.  A  twist  drill 
of  suitable  size  may  be  used  to  drill  through  the  brass 
at  the  bottom  of  each  space,  and  two  hacksaw  cuts  from 
the  outer  circle  to  each  hole  will  serve  to  remove  most 
of  the  surplus  metal,  leaving  enough  to  finish  each  tooth 
to  line  with  a  file. 

This  method  is  capable  of  yielding  a  very  neat  and 

permanent  repair,  much  superior  to  the  commoner  meth- 
od of  driving  in  pegs  and  filing  them  to  shape,  and  takes 

little  if  any  more  time,  I  have  applied  the  same  method 
to  cast-iron  gears  of  4-diametral  pitch,  using  cast  iron 
as  a  filler,  and  have  secured  very  gratifying  results. 
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Grinding  a  Templet 
By  T.  C.  Johns 

Recently  I  was  called  upon  to  make  a  die,  shaped 
similar  to  sketch  A,  a  templet  being  provided.  The 
specifications  called  for  the  die  to  be  0.015  in.  larger 
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HOW  THE  TEMPLET  WAS  GROUND 

all  round  than  the  templet,  necessitating  the  making 
of  a  new  templet. 

To  make  the  templet  I  took  the  old  one  and  sweated 

a  piece  of  a'is-in.  sheet  stock  to  it  and  roughly  filed 
this  stock  to  shape,  leaving  approximately  0.025  in.  all 
round  the  templet.  I  then  ground  it  to  size  on  the  sur- 

face-grinding machine  in  the  following  manner: 
A  thin  parallel  C  was  clamped  to  angle  iron  B,  held 

on  the  grinding  machine  table.  The  original  templet 
was  placed  against  the  angle  iron  with  the  edge  in  con- 

tact with  the  parallel  C  and  the  grinding  wheel  D 
brought  down  until  it  touched  the  part  to  be  ground. 

By  rotating  the  templet  and  adjusting  the  height  of 
the  wheel  it  was  brought  to  size  all  round. 

Driving  a  Small  Arbor  Without  a  Dog 

kBY
  W.  Burr  B

ennett 

•  Every  mechanic  is  familiar  enough  with  the  delay 
nd  trouble  caused  by  the  necessity  for  changing  dogs 

frequently 
 
when  using  small  arbors  in  the  lathe,  and 

also  knows  the  danger  of  getting  his  clothing  caught 

by  the  projecting 
 
setscrew.  The  sketch  herewith  shows 

an  arbor  that  we  have  used  in  our  shop  to  advantage  in 
taking  light  finishing  cuts,  trimming  stampings, 

 
etc. 

It  eliminates 
 
all  of  the  trouble  occasioned 

 
by  the  dog, 

and  for  work  not  heavy  enough  to  wring  the  center  loose 

from  the  spindle  it  serves  the  purpose  admirably. 

Little  description  is  needed  to  explain  the  sketch.  As 
many  arbors  as  may  be  desired  are  made  with  one  end 

enlarged  and  cupped  out.  A  drill-rod  pin  driven  through 
the  recess  engages  the  flat  on  the  live  center. 

Truing  Work  in  a  Chuck 
By  John  J.  Hill 

It  seems  to  be  the  general  practice  among  the  "boys" 
in  our  shop  when  truing  up  work  in  the  lathe  chuck,  to 

just  "put  'er  in  high"  and  hold  a  piece  of  chalk  up  to 
the  work  to  mark  the  high  side. 

My  method  is  to  put  a  tool  or  other  piece  of  steel  in 
the  toolpost  and  with  each  pair  of  chuck-jaws  standing 
horizontal  in  turn,  I  first  run  the  tool  against  the  work 
and  note  the  reading  of  the  micrometer  dial  on  the 
crossfeed  screw.  I  then  draw  the  tool  back  out  of  the 
way,  turn  the  lathe  spindle  a  half  revolution  and  again 
run  the  tool  forward  until  it  touches  the  work.  Noting 
the  difference  between  this  reading  and  the  first,  I  not 

only  know  in  which  direction  the  work  is  "out,"  but  I 
know  just  how  much  to  move  it  to  bring  it  to  center.  I 
claim  that  I  can  by  this  means  true  a  piece  of  work, 
having  a  smooth  surface,  more  quickly  and  accurately 
than  can  be  done  by  the  chalk  method. 

[Our  correspondent  asks  us  not  to  laugh  because  of 

the  simplicity  of  this  method.  We  won't — but  if  the 
piece  has  a  smooth  surface  why  not  use  an  indicator? — Editor.] 

Handy  False  Jaws  for  a  Vise 
By  Charles  H.  Willey 

When  holding  round  pieces  in  the  bench  vise  a  set  of 
V-blocks  secured  to  a  piece  of  sheet  iron,  as  shown  in 

DRIVING  AN  ARBOR  WITHOUT  A  DOG 

FALSE  JAWS  FOR  A  VISE 

the  sketch,  will  be  found  very  useful  and  hard  to  do 
without. 

A  Corliss  Engine  Repair 
By  F.  S.  Carroll 

A  large  single-cylinder  Corliss  engine  under  my 
charge  developed  trouble  by  blowing  out  a  copper  gasket 
between  the  forward  end  of  the  cylinder  and  the  end 
of  the  girder  frame,  which  constitutes  the  cylinder  head 
at  that  end. 

To  open  this  joint  would  necessitate  the  almost  com- 
plete disassembling  of  the  engine,  because  the  foot  of 

the  cylinder  casting  would  have  to  be  lifted  over  the 
foundation  bolts,  and  would  also  involve  taking  down 
the  steam  and  exhaust  connections. 

We  had  been  having  other  trouble  with  this  engine 
because  of  rapid  and  uneven  wear  of  the  cylinder  wall. 



AMERICAN     MACHINIST Vol.  66.  N...  12 

of  npaln  indiMM  reborinc  th« 
csrttadar  and  ■nkins  •  atw  pirtan;  so  I  decided  to  make 
Um  attempt  to  calk  the  leaky  joint  at  the  same  time 
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that  the  reborinf  wu  done  and  thus  shorten,  as  much 
aa  poeaible.  the  time  the  engine  would  be  out  of  service. 

To  provide  a  place  for  the  calking  material,  an  angle 
tool  with  a  lip  like  a  parting  tool  was  set  in  the  bar  after 

the  boring  had  been  completed.  It  was  adjusted  out- 
ward until  the  aide  of  the  cutting  lip  just  touched  the 

wall  of  the  counterbore.  The  bar  was  then  fed  forward, 
cutting  a  groove  aa  shown  in  the  sketch,  straight  into 
the  cylinder  head  for  a  distance  of  about  )  inch. 

A  ring  of  No.  2  annealed  copper  wire  was  then  set  into 
the  groove  and  caOwd  in  as  tightly  as  possible  with  a 
suitable  tool,  followed  by  a  second  ring  of  the  same 
material  treated  in  a  similar  manner. 

Though  this  engine  has  been  running  five  or  six  years 
since  this  repair  was  made,  during  which  time  it  has 
again  been  rebored  and  the  cylinder  bushed,  there  has 
batn  no  leakac*  at  the  joint. 

Inipro\n.<««J  Method  of  (1  rinding 
a  Rectangular  Frame 

By  Ika  Roft 

Having  a  rectangular  frame,  the  interior  dimensions 
of  wliich  were  41  x  4}  x  H  in.,  to  be  ground  with  all 

sides  square,  the  writer  adopted  the  method  here  de- 
scribed for  doing  the  work.  The  comers  of  the  frame 

were  rounded  to  a  radius  of  0.150  in.  and  it  was  not 
•■Mntial  that  tlie  inner  faces  of  the  frame  should  be 
parallel  with  the  outer  ones. 

I  set  up  the  frame  against  an  angle  plate  on  the  table 

of  til*  milling  machine  and  fastened  a  "Dumore"  tool- 
poet  grinder  in  the  spindle  of  the  machine  by  means  of 
aa  attachment  provided  for  that  purpose.  Making  sure 
that  the  spindle  waa  rigidly  fastened  and  using  a  wheel 
of  the  rc<|uired  diameter  I  waa  able  to  grind  all  four  of 
the  faces  at  an  exact  right-angi*  at  one  set-up  by  using 
the  traverse  and  vertical  movements. 

There  was  about  0.008  in.  of  nuiterial  to  be  removed 
baenae  of  the  high  spaed  of  the  grinder,  the  wheel 
«M  negligible. 

Two-riKCK  rm'CK 

A  Two-Piece  Chuck 
By  E.  a.  Thanton 

The  description  of  a  collet  chuck  on  page  S2  of  the 

Ameucan  Machinist,  reminded  me  of  a  ver>-  .simple 
chuck  we  used  to  make  for  holding  drills  in  screw 

machine  tur- 
rets. The 

chuck,  as 
shown  in  the 

accompany- 
i  n  g  sketch, 
consisted  of 

only  two 

parts,  and   if 
properly  made  would  hold  the  drills  securely  and 
accurately.  Ordinary  cold-rolled  steel  was  used  for  the 
body  A,  and  a  semi-finished  hexafron  nut  was  used  at  B. 
The  body  of  the  chuck  was  made  from  over-size  stock 
which  was  chucked  in  the  lathe  and  machined  a.><  .shown 
in  the  sketch.  The  hole  C,  for  the  drill,  was  then  drilled 
and  bored  to  sixe.  Pipe  threads  were  cut  on  the  tapered 
end  and  a  nut,  tapped  out  with  a  pipe  tap,  wa.s  fitted 
to  it.  The  body  was  then  cut  off  from  the  bar  and 
the  drill  hole  enlarged  from  the  back  for  clearance,  as 
shown  at  D.  The  tapered  end  was  slit  crosswi.se  with  a 

iw.  After  casehardening  with  cyanide  the  chuck 
ready  for  use.  Made  in  this  way,  a  complete  chuck 

could  be  produced  in  far  less  time  than  could  a  split 
coUet  for  a  more  elaborate  chuck,  and  it  answered  all 
ordinary  manufacturing  purposes  on  screw  machine work. 

Reducing  the  Speed  of  a  Bench  Lathe 
By  Dkxter  W.  Ai,i.!8 

Having  jobs  to  do  frequently  which  could  not  ba 
handled  by  the  bench-lathe  on  account  of  its  high  speed, 
we  devi.sed  a  speed-reducing  rig  which  greatly  increased 
the  range  and  usefulness  of  this  tool.  On  the  counter- 

shaft of  the  lathe  was  placed  a  2J-in.  grooved  pulley. 
This  was  belted  to  a  12-in.  pulley  attached  to  the  lathe 
by  means  of  a  threaded  stud  screwing  into  the  end  of  the 

%c:^ ^ 
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draw-in  tube  which  was  tapped  to  receive  it,  as  shown. 
The  draw-in  tube  was  held  from  turning  in  the  lathe 
spindle  by  its  draw  upon  a  center  or  collet  blank  in  the 
nose  of  the  spindle.  With  this  attachment  plenty  of 
power  at  low  speed  could  be  obtained.  The  large  wheel 
was  removed  when  not  in  use. 

Lubricating  Loose  Pulleys 
By  W.  D.  Lasall 

Having  considerable  trouble  in  keeping  loose  pulleys 
lubricated,  I  tried  using  a  loose  bushing  having  a  series 
of  holes  drilled  in  it  as  recommended  in  an  article  I  read 
in  American  Machinist.  I  filled  the  holes  with  a  mix- 

ture of  graphite  and  cylinder  oil.  This  was  two  years 
ago  and  the  pulley  has  not  been  oiled  since. 

The  other  day  I  saw  a  pulley  that  had  three  holes 
drilled  lengthwise  through  the  hub,  so  that  they  broke 
through  into  the  bore.     See  sketch.     Soft  pine  plugs, 

the  shank  and  provided  with  a  washer  to  fit  into  the 
recess  at  the  end  of  the  cutter  body.  The  large  end 
of  the  shank  is  drilled  and  tapped  to  receive  the  draw 

PULLEY   HUB  WITH  SOFT  PINE  PLUGS  INSERTED 

soaked  in  oil,  were  driven  into  the  holes  and  I  was  told 
that  the  pulley  had  been  running  eleven  years  and  had 
given  no  trouble. 

Adjustable  Blade  Milling  Cutter  and  Shank 
By  Fred  S.  Harger 

The  sketch  illustrates  the  construction  of  a  shank 
for  use  in  connection  with  facing  or  end  mills  on  the 
Becker  vertical  milling  machine  and  also  one  of  the 
inserted  blade  cutters,  both  of  which  were  designed 
by  the  writer.  The  shank,  as  well  as  the  body  of  the 
cutter,  may  be  made  of  machinery  steel  and  pack 
hardened,  or,  if  preferred,  both  may  be  made  of  tool 
steel. 

The  tapered  hole  in  the  body  of  the  cutter  should 
be  nicely  fitted  to  the  lower  portion  of  the  shank  so 
that  it  bears  firmly  upon  the  taper  at  the  same  time 
that  it  seats  against  the  shoulder.  Slots  in  the  body 
of  the  cutter  fit  over  the  tool  steel  pins  that  are  driven 
into  the  shoulder  and  thus  insure  a  positive  drive. 

The  cutter  is  further  secured  against  the  possibility 
of  working  loose  by  a  capscrew  tapped  into  the  end  of 

adjustable  inserted  blade  milling  cutter 
and  shank 

bolt  by  which  it  is  held  in  the  spindle  of  the  machine. 
The  upper  part  of  the  shoulder  is  squared  to  fit  the 

yoke  of  the  machine  spindle  and  thus  prevent  the 
shank  from  wringing  loose.  It  also  furnishes  a  place 
by  which  to  grip  the  assembled  tool  in  a  vise  when 
adjusting  or  changing  the  blades. 

The  construction  of  the  cutter  is  evident  from  the 

sketch.  The  blades  are  of  high-speed  steel  and  are  a 
tight  fit  in  the  slots  in  the  body,  being  further  secured 
by  the  flat-sided  bushings  and  fillister  head  screws. 

The  holes  in  the  bushings  are,  of  course,  made  to 
the  body  size  of  the  screws,  the  latter  extending 
through  them  and  entering  tapped  holes  in  the  body 
of  the  cutter.  The  bushings  are  also  threaded  inter- 

nally to  fit  the  extractor. 
In  case  it  becoms  necessary  to  remove  the  bushings, 

the  screws  are  withdrawn  and  the  extractor  screwed 
in  their  places  successively.  The  pilot  portion  of  the 
extractor  reaches  the  bottom  of  the  threaded  hole  and 
further  turning  lifts  the  bushing  out. 

The  bottoms  of  the  slots  for  the  blades  are  inclined 
so  that  the  diameter  of  the  cutter  may  be  expanded 
by  turning  forward  the  knurled  adjusting  rings  when 
it  is  necessary  to  regrind,  thus  maintaining  the  orig- 

inal size. 

Water  Gage  Glass  Makes  Excellent  Handle 
for  Etchograph  Stylus 

By  R.  Grant 

The  wood  handle  to  which  is  attached  the  copper 
stylus  used  for  marking  with  the  electric  etchograph, 
has  a  distressing  habit  of  getting  itself  burned  off  quite 
frequently.  This  trouble  is  easily  avoided  by  the  use 
of  glass  instead  of  wood  for  a  handle. 

A  piece  of  heavy  glass  tube  (an  old  water  gage  glass 
from  a  steam  boiler  answers  very  nicely)  cemented  into 

the  pocket  of  the  stylus  will  with  ordinary  cai-e  outlast 
an"  number  of  wood  handles. 

The  sketch  requires  no  explanation. 

GLASS  handle  for  ETCHOGRAPH  STYLUS 
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EDITORIALS 

Lack  of  Standard  Tools  in  Railway  Shops 
A  RECENT  invMUxation  by  makers  of  formed  tire 

turning  took  hraat)>t  to  light  •  Md  Uek  of  uni- 
formity in  tho  aiMS  aad  shupes  of  tools  used.  The 

•tMS  Mid  ahapw  of  the  tire  flanges  and  of  the  rest  of 
tke  coatear.  art  fixed  by  the  American  Railway  Master 

Mechanics'  Association  and  are  standard  on  practically 
evorjr  railroad.  The  lack  of  uniformity  in  the  sites  of 
Uw  forming  toob  themselvM  makrs  it  difHcult  to  supply 
caMMRlal  toob  at  a  reasonable  price. 

Hmt*  haa  bow  in  the  past  too  little  standardisation 
of  toela  and  otter  things  used  in  railway  shops.  This 
has  not  been  altogether  the  fault  of  the  mechanical  offl- 
ciala,  but  can  frequently  be  charged  to  the  financial 

policy  of  danying  the  railway  shop  suflkient  appropria- 
tioos  for  toob  and  machines.  To  this  policy  is  due  the 

fr»—"  practice  of  "making  your  own"  machines  and 

Any  one  who  has  the  slightest  knowledge  of  stand- 
ardisation in  tools  and  the  economy  which  accompanies 

it.  can  see  the  great  waste  entailed  by  having  each  shop 
make  its  own  tools.  It  would  be  as  sensible  to  make 
driUs  and  reamers  of  standard  sizes  In  each  shop. 

This  is  one  of  the  many  opportunities  for  economy  in 
many  railway  shops.  Some,  like  the  Santa  Fe,  have 

staadardiaed  shop  equipment  to  a  ver>'  considerable 
ib^ae  and  have  profited  greatly  thereby.  Much  of  this 
has  baan  offset  in  many  cases  by  consUntly  introducing 
new  classes  of  kKomotivee,  which  entails  the  carrying 
of  many  more  spare  parts  at  all  store  depots  along 
the  line. 

BeoBomic  railway  operation  is  vital  to  every  other 

ladnitfy  as  wall  as  its  own.  Those  responsible  for 
railway  management  will  do  well  to  follow  some  of  the 
other  industries  in  matters  pertaining  to  shop  practice. 
The  use  of  standard  tools  as  far  as  possible  is  a  step 
in  the  direction  of  economy. 

A  Pleasant  Record  of  Legislative 
Obstruction 

at'  ANOTHER  page  is  a  brief  account  of  the  trouble encountered  in  the  efforts  to  enact  the  Patent 

Oflk«  Belief  Bill  into  law.  We  have  printed  it  for  two 

reasons.  In  the  first  place  it  gives  some  of  the  pro- 
vision* of  tha  new  law  which  are  of  interest  to  all 

manufacturers  and  engineers.  In  the  second  place  it 

give*  an  incidental  outline  of  unreasoning  obstruction 

on  the  part  of  some  of  the  honorable  members  of  our 
national  legislature  which  is  illuminating. 

The  bill  as  presented  was  good  from  every  angle.  It 

gave  a  cerUin  measure  of  vitally  needed  relief,  and  it 
did  not  saddle  the  treasury  with  a  heavy  additional 

harden  of  expense.  Bat  objections  came  up  just  the 
MflM  aad  from  nen  who  should  have  supported  the  bill. 

Fortanataly  moat  of  the  mambars  of  both  houses  were 

not  impraseed  by  the  objectors  and  the  bill  passed  by  a 

big  majority,  bat  it  is  nevertheless  instructive  to  exam- 
ine its  Uatory  and  judge  the  obstructionists  by  their 

stand. 

Beware  of  the  System ! 

THERE  is  a  warning  in  the  last  installment  ot 
em  Production  Methods,  which  appears  in  iiii> 

issue,  that  can  hardly  be  over-emphasized.  All  throuKh 
the  series  it  has  cropped  up  at  intervals  and  here  in  the 
conclusion  it  is  driven  home  once  more.  It  tells  of  the 
danger  of  expecting  a  system  to  do  all  your  work  for 
you.  A  slogan  something  like  this  might  be  adopted 
with  good  results — get  a  good  system  and  make  it  work, 

but  don't  let  it  get  you.  Another  thing,  it  is  not  likely 
that  the  same  system  will  work  equally  well  in  any  two 
plants.  Each  shop  has  an  individuality  and  a  set  of 
problems  all  its  own  and  consequently  the  system  has 
to  be  modified  to  fit  each  particular  case.  Beware  of  the 

universal  system;  it's  loaded! 

How  We  Came  to  Have  Machine  Tools 

THE  buyers  of  machine  tools  have  never  fully  appre- 
ciated their  worth.  They  rarely  seem  to  realize  that 

without  them  we  should  never  have  attained  our  present 
industrial  supremacy. 

Machine  tools  came  Into  being  because  they  were 
needed  to  produce  other  machines.  The  primitive  lathe 
and  drilling  machine  date  back  many  centuries,  but 
machine  tools  as  we  know  them  were  developed  to 
make  possible  the  steam  engine,  the  loom  and  other 
machines  which  forced  their  way  into  industry  at  the 
beginning  of  the  industrial  revolution. 

As  the  demand  for  steam  engines,  textile  and  other 
machinery  grew,  the  need  for  better  machine  tools 
became  more  apparnet  and  many  ingenious  machines 
were  developed.  Many  good  mechanics  with  inventive 
genius  designed  and  built  new  and  improved  machim-s 
and  frequently  started  little  shops  of  their  own.  In 
fact  nearly  all  of  our  well-known  machine-tool  building 
plants  today  are  the  outgrowth  of  these  small  enter- 

prises. The  proprietors  however  were  frequently  much  bet- 
ter mechanics  than  business  men.  They  knew  little  of 

business  economics,  of  overhead,  of  selling  costs,  of 

depreciation  and  other  important  factors.  In  most  cases 
they  seemed  to  forget  all  about  sinking  funds  for  ex- 

pansion or  for  dull  times,  and  frequently  priced  (heir 
product  so  low  as  to  leave  little  more  than  day  wages 
to  pay  for  the  development  and  all  that  entered  into  it. 
There  are,  unfortunately,  too  many  examples  of  this 
still  in  existence. 

With  few  exceptions  it  may  be  said  that  prices  of 
machine  tools  have  never  been  set  with  a  proper  regard 

for  the  part  they  play  in  industry  or  the  costs  that 

go  Into  them.  Machine  tool  builders  have  been  content 
with  too  small  a  return  for  their  service  to  Industry. 

As  a  result  they  have  suffered  in  times  of  business  de- 
pression from  the  lack  of  reserves  of  capital  and  have 

had  serious  trouble  in  weathering  the  inevitable  busi- 
naaa  storms.  It  would  be  hard  to  find  beter  proof  that 

the  main  aim  of  business  is  not  to  render  service  but  to 

make  profits  while  rendering  service. 
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Shop  Equipment  News 
Betts  15  X  10  X  38-Ft.  Planer 

The  accompanying  illustration  shows  a  large  planer 
recently  built  by  the  Betts  Machine  Co.,  Rochester, 
N.  Y.    The  machine  has  a  distance  of  15  ft.  2  in.  between 

1         
  ■■-)«** 

T^ETTS  15  X  in  X  38-FT.  PLANER 

the  uprights  and  10  ft.  2  in.  between  the  table  and  the 
crossrail  in  its  highest  position.  The  table  is  of  the 
box  type,  and  has  an  overall  length  of  38  ft.  and  a 
width  of  12  feet. 

The  machine  is  driven  by  a  75-hp.  reversing  planer 
motor.  A  range  of  cutting  and  return  speeds  which 
can  be  changed  instantly  is  provided.  In  addition,  the 

table  is  equipped  with  a  device  providing  for  "air"  or 
spot  planing;  that  is,  for  automatically  increasing  or 
decreasing  the  speed  during  the  cutting  stroke.  This 
device  consists  of  a  switch  connected  with  the  main  con- 

troller, and  is  operated  by  sets  of  dogs  carried  on  the 
left-hand  side  of  the  table  in  positions  corresponding 
to  those  where  increasing  or  decreasing  of  the  cutting 
speed  is  desired.     The  return  speed  remains  constant. 

Five  toolheads  are  provided;  two  heads  are  carried 
on  the  crossrail,  one  extension-slide  sidehead  on  each 
upright,  and  one  head  on  a  separate  column.  The  inde- 

pendent feed  and  power  rapid  traverse  in  all  directions 
for  the  two  crossrail  heads  and  the  two  extension-slide 
sideheads  are  so  arranged  that  each  can  be  engaged  for 
power  rapid  traverse  in  any  direction,  at  the  same  time 
that  the  other  head  or  heads  are  feeding.  A  15-hp. 
mortor  located  on  the  top  of  the  girt  furnishes  power  for 
raising  and  lowering  the  crossrail  and  for  the  power 
rapid  traverse  to  the  heads. 

Automatic  tool  lifters  are  provided  for  the  crossrail 
heads.  Forced  lubrication  of  the  table  ways,  as  well  as 

of  the  driving  gears,  rack  and  shaft  bearings,  is  fur- 
nished by  means  of  pumps  and  an  oil-filter  system.  A 

separate  toolhead  or  column  fastened  to  the  bed  some 

distance  ahead  of  the  right-hand  upright  carries  a  sad- 
dle which  is  provided  with  vertical  feed  and  power  rapid 

traverse  in  both  directions.  This  power  is  furnished 
by  a  separate  electric  feed  motor. 

Carroll-Jamieson  Engine  Lathes 
The  Carroll  &  Jamieson  Machine  Tool  Co.,  Batavia, 

Ohio,  has  recently  placed  on  the  market  a  line  of  lathes 
intended  especially  for  use  in  toolrooms  and  automotive 

service  stations.  The  accompanying 

illustration  shows  the  14-in.  quick- 
change  lathe,  which  can  be  supplied 
with  either  single  or  double  back 
gears.  A  lathe  of  very  similar  type 
but  of  16-in.  size  can  be  supplied,  a 
cabinet  leg  under  the  headstock  end 

being  regularly  furnished.  In  a  13- 
in.  size,  a  semi-quick-change  lathe 
with  a  single  back  gear  can  be  sup- 

plied. The  swings  over  the  bed  in  the 
13-,  14-  and  16-in.  sizes  are  respec- 

tively, 13;i,  15i  and  16i  in.,  while  the 
swings  over  the  carriage  are  8,  lOi, 
and  nil  inches. 

A  bowl  headstock  is  employed  and 
the  gears  are  fully  inclosed.  The 
spindle  is  made  of  high-carbon  steel, 
and  has  a  li-in.  hole  throughout  its 
entire  length.  The  spindle  bearings 
are  phosphor  bronze.  The  tailstock 

is  cut  away  so  as  to  permit  the  compound  rest  to  be 
swung  parallel  to  the  ways.  Furthermore,  it  can  be 
set  over  and  locked  in  any  position  to  permit  of  turning 
tapers. 

The  quick-change  gear  mechanism  permits  of  cutting 
all  standard  and  odd  threads  from  3  to  64  per  inch, 
either  right  or  left  hand.    All  changes  are  made  by  the 

C.\RROI-L-JAMIESON  H-INCH  ENGINE  LATHE 

use  of  one  handle  and  a  knob  placed  in  front  of  the 
headstock.  Sliding  gears  are  employed  in  the  gear  boTC. 
On  the  semi-quick-change  lathe,  three  changes  of  feed 
are  provided  by  shifting  a  lever.  Additional  changes 
are  obtained  by  means  of  removable  change  gears.  The 
apron  is  provided  with  a  reversing  lever  for  the  feed, 
as  well  as  with  an  interlocking  device  to  prevent  two 
feeds  being  engaged  simultaneously.  The  carriage  is 
fitted  with  a  device  for  clamping  it  securely  to  the  bed 
when  facing  work.     It  is  gibbed  at  both  the  front  and 
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th*  b«ck.    Tapvr  cib*  are  inwi  on  the  craa«-«li(le  and 
HM  CMiiiUMd  imL 

'  Tht  l^kt  It  ordinarily  equlppad  with  both  small  and 
brs*  facvpiatM.  churk  plat*.  st«ad.vnNit.  follow  raat, 
4ottbl»-frirtlon  coontervhafl.  as  w»ll  as  c«nt«ri,  wrenchaa 
•ad  a  tiu«ad  indicator.  Other  attachments,  such  as  for 

■dHiac  aad  Ingnray  ruttinf .  taper  turning,  and  increas- 
tac  tkt  mriat.  «•»  be  furnished.  The  two  larger  siies 
of  ■MiMoa  ho«o  0  ̂ H*»**  between  centers  of  39  in. 

•  S-ft.  bed  to  ewpfayed.  The  IS-in.  lathe  has  a 
lit  of  1.300  lb.  when  a  5|-ft.  bed  is  employed:  the 

14-in.  lathe  a  weight  of  1.700  lb.  with  a  6-ft.  bed;  and 
the  le-in.  lathe  2.100  lb.  with  an  8-ft.  bed. 

Osborn  T>irert-Draw  Roll-Over 
Jolt  Molding  Machine 

Tbe  illustratioB  shows  a  direct-draw,  roll-over,  jolt 
tj-pe  of  molding  machine  recently  placed  on  the  market 
hr  the  Osborn  Manufacturing  Co..  &40I  Hamilton  Ave.. 
CWvelaiMi.  Ohio.    The  machine  is  of  the  stationary  type 

USHOKN   EI.»-rRICAU.T   <-().NTIt»I.I.KI> 
UOI.ni.NO   UAt'HINB 

and  has  the  standard  air-operated  jolting  mechanirim. 
In  addition,  it  is  equipped  with  an  electrically  operated 
txMonr,  pattern-drawing  apparatus  and  run-out  car. 
TIm  dmring  of  the  pattern  is  accomplishod  when  the 
roU-OW  tabic  and  the  pattern  are  in  perfect  balance. 
Sinco  the  drawing  motion  is  vertical,  there  is  no  un- 

balancing of  the  parts. 
The  machine  in  built  in  capacities  from  5,000  to 

20.000  lb.,  and  in  the  height  and  (la^k  length  re<)uired 
to  suit  the  work.  It  is  completely  e<|uipp«>d  with  all 
aanaaary  piping,  valves  and  wiring.  The  jolting  oper- 

ation is  performed  by  compressed  air  at  a  pressure  of 
80  lb.  per  square  inch. 

Tht  mold  is  rolled  over  by  electrically  driven  mech- 
■alaa  actuated  l>y  an  automatic  punh  button.  The 
Bwtion  is  constant  and  without  shock.  Although  the 
entire  operation  fs  automatic,  the  ntotion  may  \>e  stopped 
at  any  position  by  the  operator.  The  speed  at  which 
the  pattern  is  drawn  may  be  easily  regulated,  so  that 
the  sUrt  of  the  draw  may  be  made  slowly,  and  the 
pattern  then  removed  quickly  after  it  has  been  loosened. 

The  pattern  plates  are  bolted  directly  to  the  roll-over 
table,  and  require  no  bUx-king  or  other  inserts  either 
on  the  table  or  on  the  leveling  car.  The  leveling  oar 
is  mounted  on  four  large  roller-bearing  flanged  wheels 
and  provided  with  a  double  leveling  device.  The  latter 

consists  of  eight  depressible  members  that  can  be  kx-ked 
by  means  of  a  hand  lever,  after  being  partly  depressed 
by  the  mold  as  it  is  lowennl  on  them.  It  is  po.ssible 
to  handle  two  molds  side  by  side. 

The  valve  of  the  jolting  mechanism  is  of  the  balanced 
piston  type.  By  its  use,  the  machine  can  be  adjusted 
to  give  a  jolting  stroke  from  I  to  2i  in.  in  length,  as 
well  aa  to  regulate  the  amount  of  compression  in  the 
cylinder.  All  the  bushings  and  pins,  excepting  the 
phosphor-bronze  guide  rod,  jolt  table  and  guide-pin 
bushings,  are  made  of  alloy  steel.  The  jolt  valve  and 
cylinder  are  equipped  with  a  force-feed  oil  system. 

Lifting  the  load  is  accomplished  by  means  of  heavy 
cables  coiled  on  drums.  The  motor  driving  the  mech- 

anism may  be  either  a.c.  or  d.c.,  and  operates  through 
a  worm  drive.  It  is  equipped  with  an  automatic  elec- 

tric brake.  The  controllers  used  are  either  of  the 

magnetic  type  with  push-button  control,  or  the  manually 
i)|>erated  upright  type,  depending  on  the  character  of 
the  work. 

Cutter  Grinder  for  Sawyer-Weber 
Crankpin  Re-Turning  Tool 

The  crankpin  re-turning  tool  made  by  the  Sawyer- 
Weber  Tool  Manufacturing  Co.,  Los  Angeles,  Cal.,  for 
use  on  lathes  was  described  on  page  840,  Vol.  51,  of 
American  Machinist.  The  tool  is  shown  in  the  accom- 

panying illustration  with  an  electric-driven  cutter- 
grinding  uttjichment  to  enable  the  rapid  sharpening  of 
the  toolbit.  The  cutter-grinding  attachment  can  be 
easily  applied  without  altering  the  re-turning  tool  in 
any  way.  It  permits  of  sharpening  the  cutter  in  from 
two  to  five  minutes. 

The  grinding  device  is  driven  by  a  A-hp.  Westing- 
house  electric  motor  running  at  10,000  r.p.m.  The  end 
thrust  of  the  motor  shaft  is  adjusted  by  means  of  the 
same  collet  that  holds  the  wheel.  The  cutter  to  b« 
ground  is  passed  in  the  groove  of  the  guide  blade  by 

the  fingers  of  the  operator,  and  micrometer  adjust- 
ments are  made  by  the  handwheel  and  dial  of  the  re- 

turning tool.  The  sharpening  equipment  can  be  easily 
attached  and  the  toolbit  quickly  ground. 

The  re-turning  tool  itself  when  in  operation  is  fitted 
directly  to  one  of  the  pins  of  the  crank  to  be  ground, 

CUTTKR   c/RINUKK   ON   CKANKI'IN    KE-TUKNINO   Tool, 

and  the  handle  or  bar  of  the  tool  rests  on  the  bed  of 

the  lathe.  The  handwheel  serves  to  provide  a  feed  for 

the  toot,  so  that  the  size  of  the  pin  can  be  adjusted, 

and  BO  that  the  amount  of  feed  movement  can  be  accu- 
rately measured. 
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Elwell-Parker  Electric  Crane  Truck 
The  electric  crane  truck  shown  in  the  accompanying 

illustration  is  intended  for  heavy  duty  in  the  lifting 
and  stacking  of  material  in  a  yard  or  warehouse.    Due 

r^ s 
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ELWELL-PARKER  ELECTRIC  CRANE  TRUCK 

to  the  low  bed  and  long  boom,  and  to  the  ready  portabil- 
ity of  the  machine,  the  crane  is  applicable  to  many  jobs. 

The  truck  is  very  similar  to  that  illustrated  on  page 
839,  Vol.  54,  of  American  Machinist,  the  principal 
difference  being  the  fact  that  a  longer  boom  is  employed 
and  out-riggers  are  provided. 

The  out-riggers  are  furnished  at  each  side,  one  of 
them  being  shown  in  use  in  the  illustration.  They  are 
provided  with  jacks,  so  that  the  height  may  be  quickly 
adjusted.  When  not  in  use,  the  jacks  are  lifted  and 
turned  about  the  pivot  at  the  top,  so  that  the  out- 

rigger is  merely  folded  and  then  swung  in  close  to  the 
crane  column.  The  illustration  shows  one  of  the  out- 

riggers in  place  on  the  ground  and  the  other  one  folded 
and  out  of  the  way.  The  boom  may  be  lowered  to  permit 
of  passage  through  doorways. 

The  boom  is  12  ft.  in  length,  and  may  be  raised  and 
lowered  by  the  operator  without  leaving  the  driving 
position.  The  motor  and  the  controlling  apparatus  for 
the  winch  counterbalance  the  boom.  The  entire  lifting 
mechanism  can  be  swung  about  the  vertical  column. 
The  crane  will  pick  up  1,000  lb.  at  an  8-ft.  radius  at 

either  the  side  or  the  end  of  the  platform;  wit"h  the 
out-riggers  in  position,  it  will  lift  3,000  lb.  at  a  6-ft. 
radius. 

The  truck  is  equipped  with  a  single  storage  battery 
for  furnishing  power  for  the  motors  that  operate  the 
crane  and  propel  the  truck.  The  motors,  differential 
worms,  wheels  and  crane  column  are  all  fitted  with  ball 
bearings.  The  truck  is  driven  by  only  the  two  larger 
wheels,  although  steering  is  done  on  all  four  wheels.  A 
coupler  is  provided  at  the  rear. 

Tannewitz  Tilting-Arbor  Saw  Bench 
The  Tannewitz  Works,  Grand  Rapids,  Mich.,  has 

recently  placed  on  the  market  the  Type-J  tilting-arbor 
saw  bench  shewn  in  the  accompanying  illustration.  The 
saw  is  driven  directly  by  a  motor  inclosed  in  the  base. 
The  motor  can  be  supplied  for  either  2-  or  3-phase,  and 
for  220-,  440-,  or  550-volt  current.  S.K.F.  ball  bearings 
are  employed,  with  provision  for  oiling  and  draining 
the  bearing  housings. 

The  motor  is  mounted  on  a  sliding  bracket  carried 
on  a  yoke  hinged  on  the  base.  It  is  thus  possible  to 
tilt  the  saw  by  turning  the  handwheel  on  the  right  side 
of  the  base.  Vertical  adjustment  of  the  motor  is 
obtained  by  the  handwheel  on  the  front  of  the  machine. 
Knobs  are  provided  for  clamping  the  movements  after 
they  have  been  adjusted. 

The  table  is  38  x  47  in.  in  size.  It  is  mounted  on  a 
base  cast  in  one  piece,  so  as  to  give  a  rigid  construction 
and  to  exclude  dust  from  the  mechanism.  The  machine 
is  provided  with  the  necessary  gages.  The  rip  fence  is 
non-tilting  and  can  be  used  on  either  side  of  the  saw.  It 
can  be  adjusted  by  means  of  a  gear  and  rack.  A  tilting 
fence  can  also  be  furnished.  The  saw  is  protected  by 
a  curved  steel   splitter  guard.     A  dust  spout  with  a 

TANNEWITZ  TYPE-J  TILTING-ARBOR  SAW  BENCH 

door  incloses  the  bottom  of  the  saw.  The  starting  box 
for  controlling  the  motor  is  mounted  on  the  side  of 
the  base. 

Alvord  Adjustable  Helical  Reamer 
The  Alvord  Reamer  and  Tool  Co.,  Millersburg,  Pa., 

has  recently  added  to  its  line  of  "X-Cel"  toola  an 
adjustable  inserted-blade  helical  reamer.  The  tool  is 

distinguished  from  the  concern's  regular  straight-blade 
adjustable  reamer  by  the  name  "Shear-Cut,"  applied 
because  of  the  cutting  action  resulting  from  the  angu- 

larity of  the  blades. 
The  body  of  the  reamer  is  made  of  alloy  steel,  and 

the  shank  is  especially  heat-treated  to  withstand  rough 

ALVORD  ADJUSTABLE  HELICAL  REAMER 
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IrMtMMit.  The  bUdM  an  mwle  of  a  special  steel  and 
art  aectirataijr  ground  all  vmr.  Both  ends  of  a  set  of 

art  ground  ao  as  to  giva  proper  contact  with  the 
aad  to  bwura  that  tha  bladaa  are  of  exactly  the 

laafth.  Thajr  are  thoa  aaeureb'  locked  in  their 
whan  the  nuts  are  tightened.  The  nuts  them- 
ara  of  hardaoad  and  ground  crucible  steel. 

ia  oapacially  recommended  for  work  on 
putkvlarijr  bronia.  It  can  be  used  for 

i^Ut  baariaga  and  holaa  provided  with  oil  grooves  or 

kagrwaya.  The  tool  la  made  in'  aevente«n  sixes  to  cover diamatera  from  H  to  4^  in.  The  maker  calls  attention 

partkulariy  to  the  fact  that  the  reamer  does  not  chat- 
tar,  thia  effect  being  accomplished  by  giving  the  tool 

eiai  traatment  to  suit  it  to  the  tMw  of  metal  on 
it  te  employed.  Special  equipment  has  been 

for  manufacturing  the  reamers. 

AXUI^  riXTl  HE 

recently  been  placed  on  the  market  by  the  Consolidated 
Tool  WorkN  Inc..  296  Broadway,  New  York,  N.  Y.  The 
construction  gi\*es  the  chuck  a  wide  range;  the  muximum 
capacity  is  for  taps  up  to  i  in.  in  diameter  and  other 
tools  in  proportion. 

The  jaws  are  provided   with   V-groovea  extending 

Krag  Universal  Angle  Fixture 

geompanyinK  illustration  shows  the  "Little  Bob" aalTmal  angle  fixture  recently  placed  on  the  market 
by  B.  L.  Krag  and  Co..  60  West  Randolph  St..  Chicago, 

ni.  The  device  is  in- 
tended for  use  when 

making  anirle  set- 
uiM  on  milling,  drill- 

ing and  grinding 
machines.  The  plate 
can  be  tilted  90  deg. 
to  either  the  front  or 
the  back.  The  yoke 

carr}'ing  the  plate 
can  be  revolved 

throughout  a  com- 
plete circle.  The 

base,  M  well  as  a 
flange  on  the  hori- 

zontal pivot,  are 

graduated  so  that 
the  position  of  the 
plate  may  be  easily 

adjusted.  All  sur- 
faces of  the  plate 

are  ground  true  and  square  with  each  other,  so  as  to 
facilttata  setting.  Holes  are  provided  in  the  plate  for 
the  inaertion  of  special  clampa.  so  that  work  may  be 

mmnjf  aecured  to  the  fixture.  The  plate  pivots  on  a  !-in. 
ttnd.  To  lock  it  in  position,  the  nut  is  tightened  on  the 
ftud,  ao  that  friction  between  the  large  flanges  prevents 
movement  of  the  plate. 

Tha  jroke  casting  revolves  on  a  li-in.  pilot  in  the 
ccntar  of  the  base.  It  can  be  clamped  by  two  }-in.  bolts 
fitting  in  circular  T-slots  in  the  base.  Since  the  three 

clamping  nuts  are  all  of  the  same  size,  but  one  wrench 
is  required  for  making  all  adjustments.  Projecting 
lugs  are  provided,  so  that  the  fixture  may  be  clamped 
to  the  machine  table.  The  device  is  simple  and  rigid, 

and  ahoold  be  adaptable  to  a  large  variety  of  work  in 
the  toolroom.  The  plate  ia  8i  x  41  in.  in  size:  the  base 

ia  81  s  6i  in.  The  device  haa  a  total  height  of  6i  in. 
aod  weigha  26  potuda. 

CoofloUdated  Tool  and  Tap  Holder 
In  the  accompanying  illustration  is  shown  a  device 

for  holding  taps  and  small  tools  such  as  reamers.  It 

la  known  t4  timJSk,  90  tool  and  tap  holder,  and  has 

CONSOLIDATKD  TllOL    AND  TAP    HOUnKR 

parallel  to  the  axis  of  the  holder,  and  they  are  serrated 
throughout  practically  their  whole  length,  so  as  to  give 
a  secure  grip.  The  opening  of  the  jaws  may  be  easily 
adjusted  by  turning  the  sleeve,  which  is  knurled  and 
has  a  maximum  diameter  of  Ig  in.  The  length  of  th 
handle  is  7i  in.  and  the  length  of  the  tool  itself  4  inche: 

Simplex  Precision  Angle  and 
Measuring  Irons 

At  the  left  of  the  accompaning  illustration  is  shown 
the  precision  angle  iron  recently  placed  on  the  market 
by  the  Simplex  Tool  Co.,  Woonsocket,  R.  I.  The  device 
is  made  of  cast  iron  and  is  intended  for  holding  work  in 
place  on  a  machine  table.  Two  slots  are  provided  foi 
clamping  one  leg  to  the  table,  while  the  slot  in  the  other 
leg  can  be  utilized  to  secure  work  to  the  angle  iron, 

Two  ribs  brace  the  legs  to  keep  the  device  from  dis- 
torting. The  iron  is  made  in  three  sizes,  4x5x5  in., 

6x6x8  in.,  and  8  x  10  x  12  inches. 
At  the  right  of  the  illustration  is  shown  the  precision 

measuring  iron  that  has  also  been  placed  on  the  market 
The  device  is  especially  intended  for  use  when  setting 
and  aligning  work,  as  for  accurate  boring  operationb.  It 
is  provided  with  a  bolt  hole  and  a  keyway,  so  that  it  cmii 

easily  be  secured  to  the  table  of  the  machine.    If  di'sncd 

BIMPLEX  PKBCI810N  ANOLB  AND  UBASURINO  IRON'S 

it  can  be  used  for  clamping  work  that  is  to  be  machined 
The  tool  is  made  in  two  sizes,  2i  x  6  x  12  In.  and  4  x  f 
X  21  inches. 
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Hoffman  Drawing  Table 
The  Hoffman  Drawing  Stand  Ca.,  189  N.  Water  St., 

Rochester,  N.  Y.,  has  I'ecently  placed  on  the  market  the 
drawing  table  illustrated  herewith.     The  board  can  be 
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HOFFMAN  TUBULAR-FRAME  DRAWING  TABLE 

tilted  about  a  horizontal  axis  to  almost  a  vertical  posi- 
tion toward  either  the  back  or  the  front  of  the  stand. 

Its  height  above  the  floor  can  be  adjusted  by  turning 
the  handwheel  on  the  vertical  screw  in  the  center  of  the 
frame.  The  maximum  height  of  the  board  is  44  inches. 

The  principal  feature  of  the  frame  consists  in  the 
use  of  tubular  members.  The  frame  is  light  in  weight, 
although  possessing  strength  and  rigidity.  The  feet  of 
the  stand  are  provided  with  cork  inserts,  so  as  to  pre- 

vent slipping  and  marring  of  the  floor.  A  separate 
tray  fastened  to  the  stand  can  be  placed  on  either  side 

so  as  to  carry  the  draftsman's  instruments.  A  drawer 
is  provided  in  this  tray.  The  height  and  the  position  of 
the  drawer  tray  can  be  adjusted  to  suit  the  convenience 
of  the  operator. 

Love  joy  "Use-em-up"  Toolholder 
A  toolholder  which  is  intended  to  effect  a  saving 

by  making  it  possible  to  use  up  short  toolbits,  has  been 
placed  on  the  market  by  the  Lovejoy  Tool  Works, 
319-331  West  Ohio  St.,  Chicago,  111.  The  device,  which 

is  shown  in  the  illustration,  is  knowTi  as  the  "Use-em-up" toolholder. 
The  holder   is  made   of  tool   steel  and  designed   to 

"USK-EM-UP"   TOOLHOLDER 

repeated  grinding.  Toolbits  as  short  as  li  in.  can  be 
rigidly  held,  and  the  holder  can  be  used  very  close  to 
the  work.  The  No.  2  holder  carries  a  bit  i  in.  square 
in  section,  and  is  i  x  IJ  x  4  in.  in  size. 

Marquette  "Even-Pressure"  Spring  Cushion for  Punch  Presses 
The  Marquette  Tool  and  Manufacturing  Co.,  321  West 

Ohio  St.,  Chicago,  111.,  has  recently  developed  for  use  on 
punch  presses  the  attachment  shown  both  separately 
and  in  place  on  a  press  in  the  accompanying  illustration. 

The  device  is  known  as  the  "even-pressure"  spring 
cushion  and  is  similar  in  principle  to  the  cushion  previ- 

ously described  on  page  570,  Vol.  55,  of  American 
Machinist.  It  is  claimed  that,  due  to  the  uniform  pres- 

sure obtained  during  the  entire  stroke  of  the  press, 
deeper  shells  can  be  drawn  in  one  operation. 
A  bolt  is  screwed  under  the  die  or  bolster  plate, 

and  the  cushion  is  slipped  over  it  and  held  in  place 
by  a  nut.  An  arrangement  of  compensating  cams  works 
in  conjunction  with  the  spring  so  that  the  pressure 
does  not  build  up  toward  the  bottom  of  the  stroke.  The 
action  reduces  the  strain  on  the  metal  and  prevents  back 
lash  on  the  return  stroke.  It  is  said  that  due  to  the 

elimination  of  wrinkles  in  the  blank  and  excessive  pres- 

ll 

m 

withstand  heavy  service.  It  will  hold  full-length  tool- 
bits  without  danger  of  breaking  them,  but  is  particu- 

larly useful  vtrhen  the  toolbits  become  short  through 

MARQUETTE    SPRING    CUSHION   FOR    PUNCH    PRESS 

sure  on  the  draw-ring,  the  dies  are  not  worn  as  quickly 
and  repair  costs  are  reduced. 

The  cushion  can  be  installed  without  alteration  of  the 
dies,  and  without  drilling  holes  in  the  press  or  bolster 
plate.  It  can  be  easily  adjusted  for  different  pressures, 
and  it  retains  its  adjustment  when  either  on  or  off  the 
press.  The  attachment  is  especially  adaptable  to  use 
on  presses  of  small  or  medium  size  for  drawing  meta! 
shells  where  the  conditions  require  that  the  device  be 
attached  and  detached  quickly.  Its  universal  application 
makes  it  possible  to  do  a  great  variety  of  jobs  with  the 
same  device,  as  it  can  be  readily  changed  from  one  press 
to  another.  The  cushion  is  made  in  four  sizes  intended 
for  maximum  depths  of  draw  from  li  to  4  in.  and  for 
maximum  pi-essures  from  1,800  to  6,000  pounds. 
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Standardization  rommittee 
for  Turret  Lathe  (iroup 

A.  J.  Toma.  ebairman  of  tka  com- 
■iMaa  of  O*  NatioBal  Machine  Tool 
BaMw**  Aaaodatfea  wkkh  ia  in  eharce 
•f  atiBdBrAiatiaii  of  torrot  lathea,  has 
•nolMad  tka  followfnc  men  to  assist 
kill  Ib  tkat  work:  R.  E.  Flanders, 
iaaaa  41  Lamaoo  Maehiaa  Co.;  Oslcar 
KjrllB.  Foatcr  Machine  Co.;  Charles 
Maiar,  Aona  Machine  Co. 

Adding  Machine  Companies 
Cleared  of  Charges 

n*  Fadanil  Trada  Cemniiaaion  has 
ncaaaa  of  iaaoOcient  evi- 

complainta  ckuvbic  unfair 
ition  arainst  tka  faUowiac  add- 

'■•chlna  compaaiaB:  Ike  Adder 
„jfelM  C<  Wilkaa-Banra.  Pa.;  Ac- 
iiMtlM  Maddaa  Co..  lac  New  York 
City;  Borroorhs  Addinr  Machine  Co., 
Detroit,  Mirh.;  The  Dalton  Addinit  Ma- 
ckiM  Co..  Ciadanati,  O.;  BDis  Adding 
Tipeaiiltar  Co.,  Newark.  N.  J.;  Intema- 
ttaMl  Moaay  Machine  Co..  Raadinc. 
Fl;  MaftkuH  Cakolatlnir  Machhta  Co.. 

•d.  Cal.:  Kockford  MOIinf  Ma- 
Co .  Raefcford.  HI.;  Tcoter  Addtar 

Co..  Daa  Moinaa,  Iowa. 

N.  F.  T.  C.  Scheme  to  Aid 
Unemployment  Here 

Tha  National  Foreigrn  Trade  Council 
aa  aaat  a  letter  to  trade  onranitations 

Chambers  of  Commerce  throuKhout 
the  country  requostint:  their  co-opera- 

tion in  a  plan  which  it  believes  will 
aaaist  in  reducing  unemployment  in 
the  United  States,  by  providing  that  a 
part  at  least  of  the  proceeds  of  foreirn 
loans  floated  here  shall  be  spent  for  the 
purchase  of  American  prooucts. 

The  council  orgas  American  investors 
to  insist  that  the  underwriters  of 
foreign  loana  shall  require  the  inclusion 
in  the  loan  agreement,  wherever  prac- 

ticable, of  a  stipulation  coverinK  such 
use  of  the  loan  proceeds.  The  council 
points  out  that  it  is  the  settled  practice 
of  British  and  other  European  bankers, 
and  adds  that  the  effect  of  such  a 
practice  is  providing  employment  for 
the  industries  of  the  country  furnishing 
the  money  is  obvious.  This  proposal 
of  the  National  Foreign  Trade  Council 
is  particularly  significant  in  view  of 
the  importance  of  the  firms  composing 
the  council. 

"The  United  SUtes  today  has  an  in- 
dustrial establishment  capable  of  pro- 

viding much  more  than  is  needed  to 

meet  domestic  requirements,"  states 
O.  K.  Davis,  secretary  of  the  council. 
"The  slackness  of  foreign  trade  is  one 
of  the  strongly  influential  factors  in 
our  present  bosineaa  depression.  The 
Foreign  Trada  Council  believaa  that 
this  depraasion  might  be  substantially 
relieved  by  requiring  foreign  countries 
which  are  borrowing  here,  to  follow 
their  loana  with  ordera  that  would  give 
work  to  American  factories." The  letter  calls  attention  to  some 

raeent  instance  where  this  policy  was 
not  followed,  in  one  of  whicn  the  bor- 

rowers expected  to  be  required  to  spend 
Krt  of  the  loan  in  the  United  SUtea; 

t  beeanae  they  were  not  so  required, 
they  are  planning  to  spend  in  Germany 
the  money  borrowed  here. 

President  Signs  Screw 
Thread  Resolution 

The  President  has  »igned  House  Joint 
Resolution  227,  thereby  extending  the 
term  of  the  National  Screw  Thread 
Commission  for  a  period  of  five  yeara 
from  March  21.  The  commission  was 
scheduled  to  meet  on  March  17  to 
formulate  plans  for  the  extended  work 
v.'hich  it  now  will  undertake. 

Some  opposition  has  been  voiced  re- cently to  the  effect  that  too  many  are 
dabbling  in  standardisation.  It  waa 
reported  that  some  opposition  would 
meet  the  Screw  Thread  Commission 
bill  in  the  Senate  on  that  ground,  but 
it  failed  to  materialize.  Senator  King, 
of  Utah,  did  ask  if  Congress  is  not 
making  appropriations  for  similar  work 
which  could  b«  discharged  just  as  well 
by  this  commission,  which  receives  no 
salary.  He  apparently  was  aatisfled  by 
the  assurances  given  him  by  Senator 
McNary,  of  the  Committee  on  Manu- 

factures, and  he  interposed  no  objec- 
tion. The  bill  passed  by  unanimous 

consent 

Auto  Industry  Ahead 
of  Iron  and  Steel 

The  value  of  automobiles  produced 
in  the  United  SUtea  in  1920  was  |917,- 
470.000.  If  the  $450,000,000  in  tires, 
the  tlg4,000.000  paid  for  garage  hire 
and  wages,  aiid  the  many  millions  spent 
on  motor  ear  aeccssories,  are  added,  the 
aotomoUle  induatry  looms  up  with 
11.500,000,000  turnover.  This  brings  It 
ahead  of  the  steel  and   iron  industry. 

National  Metal  Trades  Asso- 
ciation to  Convene  at 

New  York 
The  twenty-fourth  annual  convention 

of  the  National  Metal  Trades  Associa- 
tion will  be  held  at  the  Hotel  Astor. 

New  York  City,  on  Wednesday  and 
Thursday,  April  19  and  20. 

On  Monday  preceding  the  convention 
the  executive  committee  will  convene, 
and  the  twenty-three  branch  secre- 

taries will  hold  their  semi-annual  meet- 
ing. In  the  evening  there  will  be  a 

Joint  dinner  of  the  administrative 
council  with  the  local  branch  presidents 
and  secretaries.  On  Tuesday,  the  ad- 

ministrative council  will  hold  its  semi- 
annual meeting. 

On  the  evening  of  April  18,  the  an- 
nual dinner  of  the  Alumni  Association 

will  be  held. 
The  convention  will  open  on  Wednes- 

day morning  with  a  short  business 
meeting.  Able  speakers  have  been 
secured  to  discuss  important  business, 
financial  and  labor  questions  of  the  dny. 
The  asaociation,  after  a  most  curcful 

survey  of  apprenticeship  training,  cov- 
ering a  period  of  more  thiin  two  venrs, 

has  prepared  a  very  exhaustive  plan  of 
apprenticeahip  training,  which  will  bo 
soDmitted  to  the  mempers  at  the  con- 
vention. 
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Ordnance  Department  Gets 
Large  Share  of  Army 

Appropriations 
While  heavy  reductions  were  made 

in  appropriations  asked  for  the  Ord- 
nance Department  of  the  Army,  that 

service  has  fared  better  at  the  hands 
of  the  Appropriations  Committee  of 
the  House  than  have  many  other 
bureaus.  In  the  War  Department  ap- 

propriation bill  just  reported  to  the 
House,  the  following  amounts  were 
allowed  on  items  involving  machine 
shop  activities:  Ordnance  stores  and 
supplies,  $150,000;  manufacturing  and 
repairing  arms  at  national  armories, 
$400,000;  automatic  rifles,  $250,000; 
tanks,  $300,000;  field  artillery  arma- 

ment, $750,000;  alteration  and  main- 
tenance of  the  mobile  artillery,  includ- 

ing the  purchase  and  manufacture  of 
machinery,  tools  and  materials,  neces- 

sary for  the  work  and  the  expenses 
of  the  mechanics  engaged  thereon, 
$400,000;  improvement  of  arsenals  and 
depots,  including  machinery  for  manu- 

facturing purposes  in  the  arsenals, 
$805,000;  testing  machines,  $26,250; 
coast  defense  cannon,  $450,000;  altera- 

tion and  maintenance  of  sea-coast 
artillery,  including  the  purchase  and 
manufacture  of  machinery,  tools  and 
materials,  $350,000;  sea-coast  cannon 
for  insular  possessions,  $150,000;  sea- 
coast  cannon  for  Panama  Canal, 
$85,000. 
In  justifying  the  appropriations 

asked,  Gen.  Peirce,  assistant  chief  of 
ordnance,  appeared  before  the  com- 

mittee. Among  other  things  he  ex- 
plained that  it  is  necessary  to  go  ahead 

and  complete  the  work  on  jfourteen 
16-in.  guns  that  are  so  far  advanced 
that  it  would  cost  less  to  complete  them, 
than  it  would  to  adapt  special  mount- 

ings to  such  naval  guns  as  might  be- 
come surplus.  He  explained  that  it 

would  cost  $175,000  to  make  a  Barbette 
carriage  for  the  16-in.  naval  gun.  The 
naval  gun  cannot  be  used  on  the  Army 
Barbette  carriage  because  of  the  dif- 

ference of  dimensions  in  two  ways.  The 
Navy  gun  is  longer  from  the  trunions 
to  the  breach  than  the  Army  gun,  and 
it  requires  a  modification  of  the  car- 

riage to  get  the  required  angle  of 
fire.  The  Navy  slide  is  also  different 
from  the  Army  slide.  It  was  brought 
out  at  the  hearing  that  a  completed 
16-in.  Army  coast  defense  gun  repre- 

sents a  cost  of  $550,000.  Other  inter- 
esting points  brought  out  during  the 

discussion  of  the  ordnance  appropria- 
tions fc'.Iow: 

There  are  2,406  five-ton  tractors  in 
storage  and  1,073  ten-ton  tractors.  In 
addition  there  were  1,250  ten-ton  trac- 

tors turned  over  to  the  various  states 
for  road-building  purposes.  Care  is 
taken  at  all  ordnance  manufacturing 
plants  to  keep  wages  adjusted  to  the 
level  of  wages  paid  by  private  indus- 

try in  the  same  region.  At  the  small- 
arms  factory  at  the  Springfield  (Mass.) 
arsenal,  it  is  planned  during  the  next 
fiscal  year  to  employ  about  300  men 
so  as  to  maintain  a  daily  output  of 
thirty  rifles  per  day.  This  is  regarded 
as  a  very  thin  skeleton  organization. 
Before  the  war  the  minimum  rate  of 
manufacture  was  seventy-five  rifles  per 
day.  During  the  war  it  was  demon- 

strated that  nearly  any  manufacturer 
of  automobile  frames  could  manufacture 
bomb's. 

The  Coal  Supply— If  There's a  Strike  Next  Month 
An  analysis  of  the  coal  situation, 

the  purpose  of  which  is  to  give  busi- 
ness men  information  regarding  pos- 
sible fuel  supplies  in  the  event  of  a 

strike  of  miners  on  April  1,  was  issued 
last  week  by  the  coal  bureau  of  the 
natural  resources  department  of  the 
Chamber  of  Commerce  of  the  United 
States. 

A  general  summary  states  that 
factors  which  will  control  supplies  in 
case  of  a  strike  that  closes  the  mines 
in  union  fields,  will  be  stocks  on  hand 
and  output  of  non-union  fields.  As 
the  anthracite  field  is  100  per  cent 
unionized,  all  supplies  in  the  event  of 
a  complete  closing  of  the  mines  will 
have  to  be  drawn  from  stocks  on  hand. 
There  are  no  figures  available  showing 
stocks  in  the  cellars  of  consumers,  nor 
in  the  hands  of  dealers.  The  United 
States  Geological  Survey  has  published 
figures  based  on  statements  from  648 
typical  retail  dealers,  showing  the  sup- 

ply of  anthracite  usually  carried  by 
them  on  April  1,  as  follows: 

April  1,  1919   31  days 
March  1,   1920   21  days 
April   1,  1921   36  days 

If  these  figures  should  hold  good 
for  all  dealers,  there  would  be  in  dealers' 
hands  a  month's  supply  on  April  1. 
The  Geological  Survey  reports  that 

stocks  of  bituminous  coal  in  the 
hands  of  consumers  on  Jan.  1,  1922, 
totalled  47,000,000  tons.  The  Geological 
Survey  further  notes  that  stocks  can- 

not fall  much  below  20,000,000  tons  (as 
in  1920)  without  danger  of  a  "coal 
panic."  The  quantity  of  coal,  therefore, which  can  be  drawn  from  stocks  on 
hand  before  a  serious  situation  de- 

velops is  about  27,000,000  tons.  To 
this  supply  there  will  be  continually 
added  the  output  of  non-union  fields. 
The  strike  of  1919  furnishes  some  pre- 

cedent as  to  what  can  be  expected. 
At  that  time  non-union  districts  fur- 

nished approximately  4,000,000  tons  per 
week.  Assuming  this  year's  consump- 

tion to  be  comparable  to  that  of  1921 
(7,600,000  tons  per  week),  the  supply 
from  non-union  fields  would  fall  short 
3,600,000  tons  per  week  of  meeting  the 
demand.  To  cover  this  deficit  we  might 
have  the  27,000,000  tons  of  stored  coal, 
which  would  last  approximately  eight 
weeks.  This  period  might  be  lengthened 
by  increased  production  from  the  non- 

union fields  and  there  are  reasons  to 
believe  this  production  will  increase, 
but  how  rapidly  and  to  what  extent 
can  only  be  conjectured. 

Army  Departments 
Lose  on  Sales 

The  Air  Service  of  the  Army  during 
February  sold  surplus  property,  which 
cost  $310,382.93,  for  $117,336.57.  The 
recovery  was  38  per  cent  of  the  original 
cost.  The  Motor  Transport  Corps  dur- 

ing that  month  sold  surplus  property 
which  cost  $417,314.63,  for  $29,775.10. 
The  recovery  in  that  case  was  7  per 
cent  of  the  original  cost.  The  Ordnance 
Department  sold  surplus  property 
during  February  which  cost  $2,126,- 
831.39,  for  $274,258.45.  The  recovery 
was    13   per  cent   of   the   original   cost. 

Metric  Bill  Hearings  Com- 
pleted— Advocates 

Die  Hard 
Hearings  on  the  Britton-Ladd  metric 

system  bill  have  been  definitely  closed 
with  the  final  appearance  of  repre- 

sentatives of  the  American  Metric 
Association  to  rebut  the  testimony 
given  in  opposition  to  the  legislation. 

Senator  McNary  in  the  final  hearing 
asked  Howard  Richards,  secretary  of 
the  American  Metric  Association,  if 
he  expected  the  bill  to  be  reported  out 
in  its  present  form.  To  this  Mr.  Rich- 

ards replied:  "I  certainly  believe  it 
should  be,  in  view  of  all  the  evidence 
that  has  been  brought  out.  We  are 
ready  to  consider  any  modifications 
but  unless  there  is  some  far  more  im- 

portant objection  than  has  been  sug- 
gested so  far,  we  are  sincerely  of  the 

opinion   that  the   bill   is   a   good   bill." Mr.  Richards  submitted  a  brief  in 
which  he  attempted  to  show  that  the 
objection  had  its  chief  inspiration  in 
Henry  D.  Sharpe,  treasurer  of  a  com- 

pany which  he  claims  has  a  peculiar 
interest  in  opposing  the  metric  system. 
Mr.  Richards  points  out  that  there  was 
only  one  attempt  to  submit  an  actual 
statement  of  costs  incident  to  the 
change  from  the  existing  to  the  metric 
system  of  weights  and  measures.  He 
cites  items  in  this  estimate  which  he 
regards  as  unfair.  He  stated  that 
C.  C.  Stutz  and  S.  S.  Dale,  who  were 
the  principal  witnesses  opposing  the 
bill,  have  been  paid  to  oppose  the  metric 
system,  and  declared  it  to  be  "unfair 
to  present  their  unverified  material  in 
the  name  of  others."  Continuing,  Mr. Richards  says  in  his   brief: 
"Although  Mr.  Dale  is  not  an  en- 

gineer, he  does  not  hesitate  to  take 
issue  with  the  leading  authorities.  Mr. 
Dale's  testimony  is  remarkable  in  its 
misuse  and  misrepresentation  in  re- 

gard to  what  the  metric  system  is  and 
how  it  should  be  used." 

Theodore  H.  Miller,  of  the  DeLaval 
Separator  Co.,  testified  before  the  com- 

mittee in  regard  to  an  article  in  the 
Feb.  23  issue  of  American  Machinist 
This  article  gave  an  account  of  the 
discussion  before  the  National  Council 
of  the  Chamber  of  Commerce  of  the 
United  States,  at  which  meeting  the 
point  was  raised  that  the  DeLaval 
company  may  be  influenced  to  use 
metric  measurements  because  certain  of 
its  parts  are  made  abroad  to  metric 
measurements.  In  that  connection  Mr. 
Miller  made  the  following  statement  to 
the   committee: 

"The  separator  company's  business 
was  established  in  this  country  thirty- 
five  years  ago.  All  of  the  parts  were 
made  to  English  dimensions  until  ten 
years  ago  when  they  were  changed  to 
metric  without  any  reference  to  parts 
made  abroad.  No  parts  are  imported 
from  Sweden  except  about  100  special 
machines  per  year,  too  small  a  quantity 
to  be  manufactured  in  this  country. 
There  also  are  brought  in  a  few  repair 
parts  for  very  old  machines  originally 
built  there.  No  parts  have  ever  been 
imported  from  Germany.  The  total 
importations  are  a  very  small  frac- 

tion of  one  per  cent.  All  parts  have 
been  manufactured  in  this  country  for 
machines  built  in  the  last  twenty  years. 
I  have  reason  to  believe  that  other 
statements  put  forth  by  the  opposition 

have  as  little  foundation." 
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Proposed  Merger  of  Machine  Tool 

The  rumor  has  been  rife  for  several 
weeks  of  the  merger  of  several  leading 
machine  tool  manufacturing  companies. 
We  are  now  able  to  announce  that  the 
plans  for  the  merger  have  finally 
been  completed  and  that  an  official  an- 

nouncement will  probably  be  made 
shortly. 

The  new  corporation,  the  name  of 
which  has  not  yet  been  definitely 
decided  upon,  will  be  not  only  one  of 
the  largest  machine  tool  organizations, 
but  one  of  the  largest  mergers  of 
machinery  manufacturing  concerns 
that  has  ever  been  formed. 
The  companies  included  in  the 

merger  are  The  Lodge  &  Shipley 
Machine  Tool  Co.,  The  Carlton  Machine 
Tool  Co.,  Newton  Machine  Tool  Works, 
Inc.,  Betts  Machine  Co.,  The  Colburn 
Machine  Tool  Co.,  Hilles  &  Jones  Co., 
Modern  Tool  Co.  and  Dale  Machinery 
Co. 

The  Companies  Included 

We  have  collected  brief  sketches  of 
the  histories  of  the  companies  involved 
to  show  the  background  of  accomplish- 

ment that  is  behind  the  new  merger. 
Here  they  are: 

The  Lodge  &  Shipley  Machine  Tool 
Company  is  the  direct  descendent  of 
Lodge  &  Barker,  which  began  to  build 
machine  tools  in  Cincinnati,  at  Fifth 
Street  and  the  C.  H.  &  D.  railway  in 
1880.  "Uncle  Billy"  J.odge,  as  his 
friends  affectionately  called  him,  had 
saved  up  $1,000  and  with  this  as  a 
start,  they  grew  and  prospered,  so  that 
in  fifteen  months  they  were  employing 
seventy-five  men.  In  1886  Barker  sold 
out  to  Charles  Davis  and  the  firm 
became  Lodge  &  Davis.  Six  years  later 
1892,  Mr.  Lodge  sold  out  and  joined 
Murray  Shipley  in  forming  the  present 
Lodge  &  Shipley  Machine  Tool  Com- 

pany. In  1918  the  estate  of  William 
Lodge  acquired  the  interest  of  Murray 
Shipley  and  the  concern  has  since  been 
operated  under  the  management  of  J. 
Wallace  Carrel. 

The  Carlton  Machine  Tool  Com- 
pany was  organized  in  1916  to  build 

radial  drilling  machinery  by  William 
Lodge,  Jack  Carlton  and  J.  Wallace 
Carrel.  Although  it  will  not  reach 
its  sixth  birthday  until  May,  it  is  a 
well  developed,  husky  youngster  that 
has  made  its  mark  in  the  radial  drilling 
field. 

The  Newton  Machine  Tool  Works 
made  its  bow  in  Philadelphia  in  the 

early  80's,  Charles  C.  Newton  being 
the  guiding  spirit.  It  is  not  generally 
known  however,  that  previous  to  this, 
in  1876  to  be  more  exact,  Newton  & 
Cox  (the  J.  D.  Cox  of  the  Cleveland 
Twist  Drill  Co.)  built  planers  and  mill- 

ing machines  in  Cleveland,  Ohio.  His 
successor,  Harry  W.  Champion,  has  the 
advantage  of  having  grown  up  with  the 
firm  under  Mr.  Newton's  guidance  and 
is  thoroughly  familiar  witli  all  the  past 
history  of  the  firm  and  its  product. 
Away  back  in  1861,  two  brothers, 

Edward  and  Alfred  Betts,  organized 
what  is  now  the  Betts  Machine  Com- 

pany under  the  trade  name  of  E  &  A 
Betts,  in  Wilmington,  Del.  While  in 
the  beginning  they  built  a  large  variety 
of  machines  both  large  and  small,  they 

Manufacturers 
early  began  to  specialize  on  larger  ma- 

chines and  built  up  an  enviable  reputa- 
tion in  this  line.  This  specialization 

has  continued  since  the  business  was 
merged  with  that  of  the  Bridgeford 
Machine  Tool  Company  and  the  Ingle 
Machine  Company,  both  of  Rochester, 
N.  Y.  There  names  have  been  dropped, 
however,  and  the  name  is  still  the  Betts 
Machine  Company,  occupying  a  new 
shop  with  190,000  sq.ft.  of  floor  space, 
in  the  outskirts  of  Rochester. 

The  Colburn  Machine  Tool  Co. 
came  into  being  in  Franklin,  Pa.,  in 
the  90's  under  the  guidance  of  Mr. 
Colburn,  who  was  formerly  superin- 

tendent of  the  Baker  Brothers  Co.,  in 
Toledo,  and  Chas.  Miller,  commonly 

known  as  ".General"  by  his  many  rail- 
road friends.  Since  1901  this  company 

has  been  under  the  management  of 
Harry  W.  Breckenridge,  moving  from 
Franklin  in  1921  and  now  occupying 
one  of  the  finest  and  most  modern  of 
machine  tool  shops,  in  Cleveland,  Ohio. 
Details  of  this  shop  were  illustrated 
during  the  past  year.  Beginning  with 
the  Colburn  keyseater,  a  line  of  heavy- 
duty  drilling  machinery  and  vertical 
boring  mills  have  been  developed,  that 
have  won  an  enviable  reputation. 
Among  the  pioneers  in  heavy  ma- 

chinery for  punching,  bending,  shear- 
ing and  otherwise  machining  metal 

plates  and  sheets  for  boiler  work  and 
in  shipbuilding,  was  the  HiLLES  & 
Jones  Company,  of  Wilmington,  Del. 
Its  machines  have  been  well  known  in 
our  shops  for  half  a  century  or  more, 
during  which  their  growth  has  been 
steady  and  interesting. 

The  Modern  Tool  Company  of  Erie, 
Pa.,  is  comparatively  young  in  the 
industry,  but  still  a  product  of  the 

early  1900's.  Beginning  as  a  maker 
of  thread  cutting  tools  of  various  kind, 
it  has  expanded  and  extended  its  lines 
to  include  grinding  machines  of  different 
styles  and  capacities.  The  founders 
were  Calvin  N.  Payne  and  Joseph  Seip. 
The  sales  manager  is  C.  E.  Mc Arthur; 
and  Dana  Payne,  a  grandson  of  Calvin 
N.,  is  growing  up  with  the  business. 

The  Men   Mentioned 

Short  accounts  of  the  histories  and 
the  personalities  of  the  men  said  to  be 
interested  in  the  plans  for  the  new  cor- 

poration follow: 
C.  K.  Lassiter  is  perhaps  the  best 

known  buyer  of  machine  tools  in  the 
country.  This  is  especially  true  when 
it  comes  to  the  builders  of  such  machine 
tools  as  are  large  enough  to  find  a 
place  in  locomotive  building.  For  he 
has  been  the  presiding  genius  of  ma- 

chine shop  equipment  of  the  various 
plants  of  the  American  Locomotive 
Company  for  many  years.  Nor  is  that 
all.  When  he  doesn't  find  just  the  kind 
of  machine  he  thinks  ought  to  be  used 
for  a  certain  job,  he  goes  to  work  and 
designs  one,  has  it  built  and  puts  it 
to  work.  It  doesn't  matter  much 
whether  its  a  stay  bolt  machine  or  a 
new  radial  drilling  machine,  the  result 
is  the  same.  He  gets  what  he  wants, 
even  if  he  has  to  go  into  the  machine 
tool  building  game  to  get  it. 

Waldo  H.  Marshall's  first  practical 
experience  was  in  the  drafting  room  of 

the  old  Rhode  Island  Locomotive  Works. 
After  considerable  editorial  experience 
both  in  Chicago,  on  the  Railway  Review, 
and  in  New  York  on  the  American  En- 

gineer, he  became  assistant  superin- 
tendent of  motive  power  of  the  Chicago 

&  Northwestern  Railway  in  1897,  going 
to  the  Lake  Shore  Railway  in  1899  and 
advancing  successively  from  superin- 

tendent of  motive  power,  to  general  su- 
perintendent, and  to  general  manager 

in  1903.  Leaving  this  in  1906  he  be- 
came president  of  the  American  Loco- 
motive Company  and  retained  this  posi- 

tion until  1917.  From  here  he  be- 
came identified  with  well-known  bank- 

ing interests  and  is  still  connected  with 
them.  He  was  a  member  of  the  Naval 
Consulting  Board  and  of  the  Committee 
of  Industrial  Preparedness  in  New 
York,  making  a  survey  of  the  indus- 

trial resources  of  the  state.  In  1918  he 
was  appointed  chief  of  the  Production 
Division  of  the  Ordnance  Department. 
His  more  recent  connections  have  been 
with  the  T.  A.  Gillespie  Co.  and  the 
Gillespie  Manufacturing  Co.,  being 
chairman  of  the  board  of  the  latter. 

J.  Wallace  Carrel  is,  without  ques- 
tion, one  of  the  best  known  machine 

tool  men  in  the  United  States,  not  to 
mention  Europe  as  well.  Starting  with 
Lodge,  Davis  &  Co.,  in  1888,  he  had  a 
varied  career,  but  always  with  machine 
tools.  Managing  stores  in  New  York, 
Cleveland  and  Chicago,  traveling  in  this 
country  and  in  Europe,  and  presiding 
over  the  destinies  of  the  Draper  Ma- 

chine Tool  Co.,  in  Worcester,  were  all 
part  of  his  training.  Then,  when  the 
American  Machinist  wanted  a  man  to 

study  conditions  in  Euope — a  man  in 
whom  the  whole  industry  had  the 
utmost  confidence — it  picked  the  logical 
man,  Wallace  Carrel.  After  this  he 
became  sales  manager  of  the  Lodge  & 
Shipley  Machine  Tool  Company  of 
which  he  is  now  vice-president  and  gen- 

eral manager,  as  well  as  being  treas- urer of  the  Carlton  Machine  Tool 
Company. 

J.  J.  Dale,  began  his  work  in  civil 
engineering  lines  getting  into  the  rail- 

road game  at  an  early  age.  His  en- 
trance into  the  machine  tool  field  dates 

back  to  1908  when  he  joined  the  sales 
force  of  the  Celfor  Tool  Company, 
where  he  became  sales  manager  before 
leaving  them  in  1918  to  organize  a  com- 

pany of  his  own.  This  was  the  Howe, 
Dale,  Brown  Company,  which  dealt  in 
machine  tools  and  supplies.  This  later 
became  the  Dale-Brewster  Company 
and  in  1918  Mr.  Dale  purchased  the 
Brewster  interests,  changing  the  name 
to  the  Dale  Machinery  Company.  Dur- 

ing 1916  and  1917  Mr.  Dale  spent  much 
of  his  time  in  Europe,  a  portion  of  this 
being  devoted  to  consulting  work  of  the 
aviation  section  of  the  A.  E.  F. 

Harry  W.  Breckenridge  entered  the 
machine  tool  field  in  1901  with  the  Col- 

burn Machine  Tool  Company,  then 
located  in  Franklin,  Pa.  Those  who 
have  watched  the  growth  of  this  com- 

pany can  see  the  guiding  hand  that  has 
finally  brought  the  company  out  of  its 
old  shop  in  Franklin  and  into  one  of  the 
finest  machine  tool  plants  in  the  world. 
Mr.  Breckenridge  is  now  treasurer  and 
general  manager  of  the  Colburn  Ma- 

chine Tool  Company,  as  well  as  having 
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A««i4fa« 
kimiUr 

wkich  MV«r 

•f  nd  XMf,  k*  |OM  dlrNtty  at  tk»  prob- 
Imm  witicli  prMMtt And 

bMV  Im  aMir  bt  kia 
teMMa  trwMAf  and  friaadly  latorart 
■I  •Uwn.  alwajTB  lair—  coMMaration 
••4  tmuimj. 
Haut  W.  Cbampion  aUHad  with 

tW  N«pwtaa  Machia*  Tool  Worin  br- 
fota  il  waa  •«•■  iaeoraoratad.  H«  ha* 
waiiwi  ia  avan  hraadi  from  Uw  oflk« 
la  Ika  Aop  aaa  4raftia(  raoai  aad  Um« 
kadt  to  tkm  aAea  aa  aalaa  lawattr.  lae- 
rXary,  gvaaral  aiiwatar  aad  praaidant. 
WlUla  chief  draflaawa  ha  ptoiiaarid  the 
yiaa  of  havuw  a  haca  hiadtboard  on 
«)Ueh  tlM  BiarhiHaa  coald  ha  drawn  full 

I  thajr  wara  larf*  awchinca  too. 

A.  H.  Incls  bacan  hU  botinaa* 
caraar  in  a  haak  bat  Bwda  hU  way 
into  tha  machina  tool  aaaM  aarly  in  life, 
•tartiac  with  the  Briofaford  Cooipany. 

~  '  »r,  in  the  heavy  Utile  field. he  bought  out  an  old  roachinv 
it  into  a  new  buildinir  and 

_  ita  name  to  the  Inifle  Machine 
Caaipaay.  Later,  Bridfnbrd  again 
tialaiad  kb  attention.  Hero  ha  made 
aach  a  aaccaaa  that  ha  boocht  the  BetU 
Machina  Compaajr  aovaral  jraars  aru. 
boUt  a  new  nop  in  Brichton,  a  auburb 
of  Rochester,  and  inntallt^l  thp  i-unibintnl 
compaaiaa  in  a  thoruuKhly  mudvrn 
plait  aadar  Um  BatU  name. 

Boaatr  R.  LaaMTva  is  the  aon  of 
C  K.,  and  a  araduate  of  Sheflleld 
Sriantiflc  School.  Y«l<-  He  haant 
laara  aoottch  to  hii  rredit  •«  yet  to  be 
a  C  K.'a  cUaa.  But  with  the  combina- 
tiaa  of  auch  a  fatlter  and  having  been 
eoaaacted  with  J.  J.  Dale  in  the  ma- 
rfchiaiy  aalliM  gama.  it  reqairea  little 
hot  tiachiatinn  to  guaaa  that  ha  will 
ba  mock  battar  known  in  a  Tory  faw 
jraara. 

Jack  C.  CAKtroN's  flrat  name  may  be 
John,  but  if  »o  nobody  known  it— he 
ia  "Jarlc"  to  everyone.  What  more  can 
ka  aaid  of  a  man's  personality.  8tart- 
iaC  with  tha  Bradford  Machine  Tool 
Coanpaiiy  ha  kaa  gaiaad  his  cxperiemc 
hi  aaay  akaaa.  Tkaae  inrludo  the 
AaMrlcan  Tool  Works,  Bickford  Tool 
Coipany  and  Lodga  A  Shipley.  He  has 
kaaa  foranaa,  demonstrator  and  Eu- 
repaan  rapraaantative  for  Lodge  A 
Ski^agr,  travaliag  for  three  years  in 
AlUaa  eoontriaa.  With  others  he 
fuiiaiJ  tha  Carlton  Machina  Tool  Co.  in 
May,  1916,  and  since  than  Jack  has 
baaa  vary  much  on  the  nup  when  it 
aaaaaa  to  cettinic  production  out  of 
radial  drilling  machmca. 

HcNBT  J.  Bailcy  has  grown  up  with 
tha  Biliea  4  Jonca  Company  and  has 
naturally  workad  his  way  through  the 
dUTarant  departmenta.  This  includes 
bdteg  aales  manager,  general  manager, 
and  now  president.  His  long  connec- tion in  this  line  makaa  him  thoruuirhly 
familiar  with  tha  tnaa  of  heavy,  plate 
working  machinery  for  which  tlie  H  illes 
A  Joaaa  Company  has  long  been  noted. 

Wa  racrat  that  lack  of  time  has  pre- 
vaatad  aa  from  getting  accounts  of  th«- 
haalniaa  activities  of  C.  E.  McArthur. 
aalaa  manager  of  Modem  Tool  Company 
and  Mr.  Payne. 

Diraeior  Klain  of  tha  Bareaa  of 
Fofain  wid  Domaatic  Commerce  statea 
Ikat  Mr  macklaary  aaaociation*  ara 
in  iHUuaa  of  eo-oparating  with  tha 

in  trade  promotion. 

The  Trend  of  Business 

Improvement — Plants Resuming 

The  Chevrolet  Motor  Co.,  Bay  City, 
Mich.,  has  adopted  a  night  achetiule  at 
ita  plant,  in  addition  to  a  full-time, 
full-crew  working  day.  The  extra  shift 
will  give  employment  to  about  100 
men. 

Tha  J.  L.  Mott  Iron  Works,  Trenton, 
N.  J.,  i*  increasing  production  at  ita 
plant.  Orders  on  hand  are  more  than 
40  per  cent  in  excess  of  those  booked 
in  the  correaponding  period  a  year  ago. 

The  Standard  Steel  Car  Co.,  Ham- 
mond, Ind.,  is  arranging  for  increased 

oparations  at  its  local  plant.  Within 
the  next  sixty  days,  work  will  be 
placed  under  way  on  the  construction 
of  2,«00  refrigerator  cars  for  the  Pacific 
Fruit  Express  Co.,  a  subsidiary  of  the 
Southern  Pacific  Railroad.  The  order 
will  keep  the  wood  car  department 
running  full  for  at  least  150  days.  It 
is  expected  that  the  plant  will  be 
operating  at  100  per  cent  in  all  de- 
partmenti  by  the  spring,  employing 
the  usual  quota  of  2,600  men. 

Tha  United  Shoe  Machinery  Co.  is 
incraasing  the  working  force  at  its 
plant  at  Beverly,  Mass. 

The  Bethlehem  Steal  Co.,  Bethlehem. 
Pa.,  has  resumed  operations  at  ita  local 
rail  mill  after  a  number  of  weeica 
curtailment. 

The  Bethlehem  Shipbuilding  Corpora- 
tion, a  subsidiary  of  the  Bi-thlehi-m 

Steel  Co.,  ia  incrcaaing  opcrationK  at 
its  Harlan  &  Hollingsworth  plant, 
Wilmington,  Del.,  devoted  to  the  manu- 

facture of  railroad  cars,  giving  em- 
ployment to  about  500  additional  men. 

The  plant  has  orders  for  8r>  steel  cars 
from  the  Philadelphia  A  Reading  Rail- 

road Co.;  10  steel  cars  each  for  the 
Central  Railroad  of  New  Jersey  and 
the  Huntingdon  A  Broadtop  Railroad 
Co.,  Huntingdon,  Pa. 

The  Ford  Motor  Car  Co.,  Detroit, 
Mich.,  has  adopted  an  increased  oper- 

ating schedule  at  iU  Canadian  plant, 
with  a  five-day  week,  each  day  81 
hour*.  The  output  now  totals  218  can a  day. 

The  Hodaon  Motor  Car  Co.,  Detroit, 
Mich.,  ia  increaaing  manufacture  both 
of  Hudson  and  Essex  cars.  The  month 
of  February  was  one  of  largest  in  out- 

put since  July,  1920,  toUling  3J500 
completed  automobiles  of  the  two  types. 
Present  shipments  are  aaid  to  be  from 
200  to  250  cars  a  day. 

The  SUndard  Steel  and  Bearings  Co., 

I'lainville,  Conn.,  has  reaamed  produc- 
tion at  iU  local  plant,  following  a  shut 

down  of  several  months.  The  company 
haa  removed  all  of  the  machinery  from 
its  New  Haven  plant  to  the  Plainville 
arorks,  and  in  the  future  will  concentrate 
operations  at  this  point 

The  White  Motor  Co.,  Cleveland. 
Ohio,  manufacturer  of  motor  trucka, 
ia  advancing  production  at  ita  plant. 
Orders  received  during  February  were 
the  largest  of  any  month  aince  June, 1920. 

The  SanU  Pa  Railroad  Co.  has  re- 
sumed operations  at  its  shops  at  Cle- 
burne. Tex.,  giving  employment  to 

about  IXMO  man. 

The  Staten  Island  ShlpbuildinK'  Co., 
Richmond,  S.  I.,  is  adding  to  its  work- 
inir  font'  due  to  increased  work  on  the 
reconditioning  of  two  linera. 

The  Alan  Wood  Iron  and  Steel  Co. 
haa  resumed  full  operations  at  ita 
Schuylkill  Iron  Works  plant,  Consho- 
hocken.  Pa.  This  is  the  flrat  time  that 
the  plant  has  been  on  this  basis  in  a 

year. 
The  American  Bushings  Co..  Mary.s- 

ville,  Mich.,  manufacturer  of  buahings 
for  automobile  engines,  has  advanced 
ita  output  100  per  cent,  e(Ti>ctive  March 
1,  makinir  »  production  schedule  of 
3,000,000  bushings  per  month. 

Tha  Pittsburgh  A  Lake  Erie  Rail- 
road Co.  has  reaumed  operations  at  its 

repair  ahopa  at  Dickeraon  Run,  near 
Frostburg.  Md.,  following  a  ahut  down 
of  more  than  a  year. 

The  Bettcndorf  Car  Co.,  Bettendorf, 
la.,  has  secure*!  an  order  for  cars  total- 

ing $1,500,000  from  the  Union  Pacific 
and  Southern  Pacific  railroads. 

The  American  Locomotive  Co.,  New 
York,  N.  v.,  has  received  an  order  for 
ten  locomotives  from  the  Florida  East 
Coast  Railroad  Co. 

The  Mason  Motor  Truck  Co.,  Flint, 
Mich.,  ia  planning  for  early  operations 
at  the  local  plant  of  the  Young  Spring 
Co.,  which  it  recently  acquired.  The 
plant  approximates  36,000  sq.ft.  of  floor 
area  and  will  be  equipped  to  provide 
for  a  maximum  daily  capacity  of  thirty 
complete  motor  trucks,  known  as  the 
Mason  Road  King.  The  Mason  com- 

pany was  organized  Uat  year  with  a 
capital  of  $500,000.  It  is  headed  by 
A.  C.  Mason,  formerly  connected  with 
the  Cadillac  Motor  Car  Co.  and  the 
Buick  Motor  Car  Co.  of  the  General 
Motors  Corporation. 

The  Union  Pacific  Railroad  Co.,  haa 
placed  an  order  with  the  Inland  .Steel 
Co.,  ChicaKO,  III.,  for  350  tons  of  spikes; 
and  with  the  Kansas  City  Bolt  and 
Nut  Co.,  Kansas  City,  Mo.,  for  200 
tons  of  track  bolts. 

The  Rickenbacker  Automobile  Co., 
Detroit,  Mich.,  will  increase  production 
at  its  plant  at  once.  The  aeheduie  of 
6,600  cars,  as  recently  arranged,  has 
been  advanced  to  12,000  cars  for  the 

present  year. 
The  Greenfield  Tap  and  Die  Co,, 

Greenfield,  Mass.,  is  operating  on  an 
increased  production  schedule.  Ordera 
for  February  were  26  per  cent  mora 
than  those  for  the  aamc  month  of  laat 

year,  and  ordera  for  March  up  to  tha 
present  time  show  still  larger  mcrcaae. 

The  Fitzgibbon  A  Crisp  Co..  Tren- 
ton, N.  J.,  manufacturer  of  automobile 

bodies,  is  working  at  a  capacity  basis, 
giving  employment  to  a  full  shop  force. 
Orders  on  hand  are  said  to  insure  at 
least  four  months  continuous  operation 
on  this  schedule. 

The  Lackawanna  Steel  Co.,  Buffalo. 
N.  Y.,  has  secured  an  order  for  5,000 
tons  of  rails  from  the  Buffalo, 
Rochester  A  Pittsburgh  Railroad  Co. 
The  company  has  also  contracted  with 
the  Hocking  Valley  Railroad  for  3,000 
tons  of  raila. 

Goodell-Pratt  Co.  has  increased  tha 
output  of  its  Shelburne  Falls  (Mass.) 
plant  and  is  operating  it  five  days  a 
week  with  half  the  normal  force. 
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In  its  bearing  upon  our  domestic 
affairs  the  most  important  news  of  last 
week  was  the  announcement  that  the 
income  tax  returns  filed  March  15  indi- 

cate that  income  taxes  for  the  year  will 
be  from  30  to  40  per  cent  under  those 
of  1021.  It  is  said  that  the  decrease 
is  chiefly  due  to  the  shrinkage  in  corpo- 

rate incomes  and  those  of  very  rich 
individuals.  This  is  as  it  may  be,  but 
it  will  probably  be  found  that  the  in- 

come tax  revenue  is  drying  up  because 
the  wealth  of  the  country  is  finding 
investment  in  non-taxable  securities  as 
those  who  own  it  are  unwilling  to  risk 
it  in  new  enterprises  or  development 
under  a  law  which  takes  a  very  large 
share  of  their  profits  and  leaves  them 
to  bear  the  whole  loss  of  any  venture 
in  which  they  may  engage. 

Income  Tax  All  Wrong 

But  whatever  the  facts  it  is  plain 
that  the  income  tax  will  yield  nearly 
a  billion  dollars  less  than  last  year. 
The  last  year  for  which  complete  statis- 

tics of  the  income  tax  returns  have  been 
published  is  1919.  The  figures  show 
that  five-sixths  of  our  income  tax  reve- 

nue in  that  year  was  derived  from 
217,808  persons  and  12,071  corporations. 
Taken  in  connection  with  this  year's 
returns  they  presage  the  failure  of  any 
scheme  which  seeks  to  make  a  negligi- 

ble portion  of  the  population  pay  five- 
sixths  of  the  taxes.  They  are  therefore 
highly  encouraging  because  they  indi- 

cate that  we  shall  shortly  be  compelled 
to  adopt  a  more  rational  system  of 
taxation.  When  this  happens  and  pri- 

vate enterprise  is  no  longer  discrimi- 
nated against  by  laws  which  drive 

capital  into  tax  exempt  securities,  we 
shall  enter  upon  a  period  of  genuine 
prosperity. 

But  even  more  important  than  the 
income  tax  returns  as  a  financial 
illuminant,  is  a  dispatch  from  Paris 
which  reports  that  the  Swiss  govern- 

ment has  announced  that  it  will  not 
mint  any  more  gold,  and  that  the  Swiss 
National  Banks  will  not  make  further 
loans  on  gold  ingots,  because  the  coun- 

try is  being  swamped  and  demoralized 
by  the  gold  that  is  seeking  refuge 
there  and  for  which  there  is  no  outlet 
in  international  commerce  or  loans.  I 
have  previously  called  attention  to  the 
fact  that  money  is  almost  unloanable 
in  Switzerland  even  at  2J  per  cent  and 
this  attempt  to  check  the  influx  of  gold 
is  a  premonition  of  what  may  occur 
in  the  United  States  unless  we  can 
find  a  way  to  employ  the  plethoric  bank 
reserves  that  are  piling  up  here  as  our 
own  gold   supply  increases. 

Last  week  the  Federal  Reserve  Banks 
added  $11,000,000  in  gold  to  their  hold- 

ings, and  though  the  reserve  ratio  de- 
clined 2.2  to  75.8  per  cent  because, 

deposits  were  increased  in  preparation 
for  income  tax  payments,  the  money 
market  has  been  almost  weak  at  4J 
per  cent  for  prime  commercial  paper, 

31  per  cent  for  eligible  bankers  accept- 
ances, and  3  per  cent  for  call  loans 

against  stock  exchange  collateral. 
Under  these  conditions  it  is  not  sur- 

prising that  new  bond  issues  aggregat- 
ing over  $140,000,000  were  readily 

absorbed.  Of  this  total  more  than 
$80,000,000  was  for  account  of  foreign 
borrows.  These  loans  and  many  others 
privately  arranged  and  not  reported 
run  to  a  total  that  almost  makes  one 
dizzy.  It  probably  exceeds  the  record 
of  any  similar  period  in  London  in  its 
palmiest  days.  But  London  ;-  also 
doing  its  shai'e  and  there,  as  here,  the 
security  market  was  booming  nearly  all 
the  week  and  was  seemingly  unaffected 
by  the  troubles  in  India,  the  revolu- 

tionary strikes  in  the  South  African 
gold  mines,  of  the  predicted  fall  of 
Lloyd  George  and  his  Coalition  Cabinet. 

These  developments,  w'hich  have  led 
some  pessimistic  Englishmen  to  say 
that  there  is  a  close  analogy  between 
the  present  condition  of  the  British 
Empire  and  that  of  Rome  as  described 
by  Gibbon  in  the  first  chapters  of  his 
"Decline  and  Fall,"  are  apparently 
ignored  by  financiers  on  both  sides  of 
the  Atlantic  and  we  are  forced  to  con- 

clude that  Sir  Reginald  McKenna  was 
right  in  his  contention  that  abundant 
credit  is  more  essential  than  political 
tranquility  to  business  prosperity. 

In  this  article  last  week  I  defined 

inflation  as  "the  extravagant  expendi- 
ture of  easily  borrowed  money,"  and 

there  is  every  reason  to  believe  that 
the  near  future  will  indicate  the  ac- 

curacy of  that  definition. 

Buy  Anything 

On  the  New  York  Stock  Exchange 
there  ai'e  many  evidences  of  reviving 
speculation.  One  group  of  stocks  after 
another  is  being  taken  up  and  advanced 
because  the  professionals  have  found 
that  the  public  are  in  a  buying  mood. 
The  market  is  in  fact  rapidly  approach- 

ing the  condition  which  inspires  wags 

to  advise  their  friends  to  buy  "A.  O.  T." 
meaning  thereby,  "any  old  thing."  It 
is  upon  this  theory  the  many  stocks 
recently  selling  at  less  than  two  or 
three  dollars  a  share  have  doubled  in 
price.  Some  of  them  are  worthless,  but 
those  who  buy  them  are  willing  to  risk 
the  small  investment  involved  because 
they  know  that  when  the  public  imagi- 

nation is  excited  it  is  easy  to  give  a 
semblance  of  value  to  the  valueless. 
But  underneath  the  whole  movement 
there  is  a  confident  expectation  of  an 
increase  in  corporate  earnings  with  the 
return  of  business  activity  and  pros- 

perity that  will  follow  the  expenditure 
of  the  enormous  sums  now  being  bor- 

rowed on  both  sides  of  the  Atlantic. 
This  expectation  is  warranted  by  the 

increase  in  railway  traffic  reported  from 
week  to  week,  bank  clearings  and  many 
other  statistical  indicia  that  I  have  not 
space  to  include.  The  speculative  com- 

modities are,  it  is  true,  relatively  quies- 

cent. Some  of  them,  like  wheat,  have 
lost  a  targe  portion  of  their  recent 
advance,  but  every  one  seems  to  be 
waiting  an  opportunity  to  buy  and 
where  prices  are  really  low,  as  in  the 
case  of  sugar,  the  demand  seems  almost 
insatiable.  Rubber  and  coffee,  to  whose 
cheapness  I  alluded  last  week,  are 
slowly  moving  upward.  Steel  and  cop- 

per are  slightly  higher.  Wool  con- 
tinues to  disappoint  those  who  predicted 

lower  prices.  Cotton  is  "between  seas- 
ons" but  shows  great  resiliency  on  any 

decline,  though  the  bitterness  with 
which  the  New  England  strike  is  being 
fought  out  and  the  reiterated  predic- 

tions of  a  coal  strike  that  will  include 
both  the  anthracite  and  the  bituminous 
miners,  naturally  induces  industrial  and 
commercial  caution.  Of  the  striking 
cotton  operatives  in  New  England  it 
may  be  said  that  their  success  is  prob- 

able, because  rightly  or  wrongly  public 
sentiment  seems  to  be  with  them,  but 
of  the  threatening  coal  miners  this  is 
not  true  and  it  is  still  unthinkable  that 
any  group  of  men  can  tie  up  the  entire 
fuel  production  of  this  country  for  any 
length  of  time.  For  these  reasons 
neither  the  cotton  strike  nor  the  threat- 

ened coal  strike  should  be  counted  as 
permanently  depressing  influences.  Like 
wars,  they  must  end  sometime  and 
peace  and  prosperity  are  sequential  as 
well  as  alliterative. 

Exports  Falling  Down 

The  figures  of  our  foreign  trade  for 
February  show  that  the  value  of  our 
exports  exceeded  that  of  our  imports  by 
only  $34,000,000.  This  is  the  smallest 
"favorable  balance"  for  any  month 
since  September  1914. 

It  is  due  not  to  an  increase  in  imports 
but  a  decrease  in  exports  which  were 
valued  at  only  $251,000,000  as  com- 

pared with  $489,000,000  in  February 
1921.  It  may  be  that  our  exports  will 
be  increased  again  in  the  near  future 
if  we  continue  to  lend  money  to  Europe 
at  the  rate  indicated  by  the  foreign 
bond  issues  floated  last  week,  but  a 
reduction  in  imports  will  certainly 
follow  the  enactment  of  the  new  tariff 
bill  which  the  Senate  is  expected  to 
take  up  as  soon  as  the  four-power 
treaty  is  ratified,  as  now  seems  prob- 

able, thanks  largely  to  the  patriotic  and  • 
non-partisan  candor  of  John  Sharp 
Williams.  The  empty  and  misleading 
gestures  that  are  being  made  with  the 
bonus  bill  in  the  House  mean  nothing. 
The  bill  is  dead. 

The  Outlook  Is  Bright 

Conspectively  viewed  the  outlook  is 
highly  encouraging.  Business  is  im- 

proving from  the  center,  radially,  and 
while  the  improvement  has  not  yet 
reached  the  outer  circumference  repre- 

sented by  the  jobbing  and  retail  trades, 
there  is  every  reason  to  expect  a  gen- 
ei'al  and  inclusive  increase  in  activity 
as  the  year  grows  older. 
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  tlw  twa  of  Um  ywr,  at  lea«t  «• 
II  albete  Um  — rhinirj  awnuUcturer 
mmi  dirthbotor.  b  thm  actakl  ir*in  in 
tulm  abUiMd  by  the  aatooMtiv*  in- 
dartiy  ia  tlut  territory.  In  ■  «urv«y 

jMt  iiiwfihtirl  br  th«  industrial  activi- 
ty 4MAm  of  tW  CWnUnd  C  hamber 

«f  riiiMirn.  it  ia  MCtaaatod  that  at 
t  lataaf  procTHB  in  tb*  auto- 

eaat  of  CWwland'a tlM  affM  of  thU 
,.-,        Tba    llaaa    nwrt 
iai%r  to  ba  affMtod  for  the  bHtar  wooM 
ba  toaAar.  cUaa.  testilcw.  braaa,  eoppar, 
fewidry.  iron  and  (twi.  and  a  wide 
variety  of  minor  int«r«*ta. 
Tm  asampl*.  this  rrflfction  already 

ia  aaM  la  mora  than  thirty  plants  which 
aM  ■■■■bin  of  the  Ea«t  Knd  Manu- 

AaaoriatioB.      Th«oe    planU 
■hewn  gains  of  5  per  cent  per 

_^  for  the  last  four  months,  bring- 
;  the  prodoctioa  np  to  36  per  crnt  of 
jmaL    It  ia  believed  by  many  that 

5  May  thaao  planU  will  be  operating 
per  eeat,  or  sbowiaf  a  gain  of  M 

per  c«nt  since  last  Decanber. 
Edward  S.  Jordan,  head  of  the  Jor- 

dan Motor  Car  Ca.  just  back  from  a 
trip  throoch  the  Central  West,  asserU 
that  the  farmer  again  is  in  a  buving 
■oed.  and  is  probably  figuring  on  buy- 
h^  a  new  car.  The  Jordan  plant  in 
Claealand,  Mr.  Jordan  aaya,  is  making 
t«aaty-tlre  cars  a  day  now,  or  three 
timao  the  output  of  a  year  ago.  The 
aaaM  pnwpecu  for  this  particular  plant 
win  be  guaranteed  for  another  ninety 
day*  at  baat,  plant  oOcials  assert. 

rifvaa  an  production  at  the  plant 
of  tha  Psarlaaa  Motor  Car  Co.  in  Cleve- 
laad  indicate  that  March  will  show 
daoUe  tha  output  of  the  beginning  of 
the  year.  Here,  as  elsewhere  in  the 
local  aotoowUva  indaatry.  aUbilization 
of  ariesa  is  firmly  beliereo. 

Tha  far-reachmg  affect  of  the  im- 
aravoMMBt  in  automotive  business  here 
k  ahown  by  the  subsUntial  orders 

bei^  nceived  by  the  GusUve  Schaefer 
Wagaa  Co.,  which  recently  closed  a 
larga  order  for  truck  bodies  from  the 
White  Company,  which  requires  this 

ptodttioB  to  supply  new  demandx  of 
the  American  Railway  Express^teady 
iiiiiaasa  in  bus  bodies  from  atratt  rail- 

way! Ukewiae  is  noted  bera. 

Radio  Craze  in  Detroit 
Daliait  saema  to  be  in  the  grip  of  the 

ra4ia  erase  at  thin  writing.  Several 

Jly  manufacturing  companies  are 
their  entire  facilities  to  the 

-  of  radio  telephone  sets.  A 

„w  aaw  eencems  have  been  started  'u> tiie  past  few  wests  to  manufacture  seU 
•f  all  sisea  and  price.  The  Burroughs 

SMaiaity  Co..  has  recdvad  an  order  for 

itjm  complete  radio  seta.  Other  com- 
I  taport  large  ocden  for  tha  aamc 

Cadillac  School  Resumes 
Tha  Cadillac  Motor  Car  Co.,  Detroit. 

Mkh.  has  reopened  lU  local  teehnic«< 

school  for  automobile  mechanics,  tem- 

ponritar  diaeoatinocd  a  number  nf 

Bmitw  ac«.  CoodiUons  have  now  to 

BMrty  r«tan>ad  to  normal  in  the  ant> 

I  bidoatty  that  it  has  beaa  .^aemed 
I  to  mum  I  at  tha  acbooL 

Taylor  Society  Meeting 
In  Philadelphia 

The  spring  meeting  of  the  Taylor 
Society  was  held  at  the  City  Club, 
Philadelphia.  March  16.  17  and  18  and 
was  well  attended.  A  noticeable  feature 
of  the  program  was  the  enlarging  of 
the  scope  of  the  society  to  include 
other  phases  of  management  beside 
prudui-tKin.  This  was  shown  by  several 
of  the  uapera.  beginning  with  that  of 
John  M.  HoleoBtbe.  Jr..  manager  of 
salea  roaearch  division.  Phoenix  Mutual 
Life  Insurance  Co.,  which  has  been 
making  a  t^y  of  selling  problems 
such  as  the  selection  of  sale«|nen  and 
the  best  classes  of  prospects.  Taking 
a  somewhat  similar  course  to  that  used 
in  selecting  the  risks  for  insurance, 
they  have  been  working  out  a  law  of 
averages  for  selectinir  salesmen.  This 
includes  a  hlstorj-  of  the  applicant,  his 
Mlucation,  his  tendencies  and  oxpcrirnce. 
Henry  P.  Kendall  of  Boston,  gave  a 
splendid  Ulk  on  the  "Problem  of  the 
Chief  Executive,"  also  pointing  out  the 
growth  of  the  society  in  handling 

problems  other  than  production.  Tak- ing a  medium  sised  industry  as  an 
example,  an  industry  small  enough  to 
demand  a  knowledge  of  the  business  on 

the  part  of  the  executive  and  yet  larg«' 
enough  to  make  it  necessary  for  him 
to  be  free  from  deUils,  he  analysed  the 

problems  wbich  have  presented  them- aelvea  daring  the  stress  of  the  past 

few  yean.  He  pointed  out  how  in- dustries varied.  In  the  cotton  mill 

industry  for  example,  material  was 
twice  labor  and  salaries;  in  some  lines 

engineering  was  simply  maintenance 
while  In  others  it  was  the  most  im- 

portant factor. 

Considering  advertising  as  a  tool  of 

salea,  he  cited  cases  where  the  adver- 
tising manager  had  developed  into  the 

manager  of  merchandising  and  dwelt 

on  the  need  of  a  much  better  under- 

sUnding  of  what  merchandising  really 
is.  It  IS  a  science  which  has  not  been 

developed  as  such.  Real  merchandising 
must  know  possible  markets,  production 
of  various  competitors  and  many  facts 
which  are  now  merely  guesses  or  poor 
information.  Trade  associations  are 

tending  to  remc<ly  this  condition. 
The  balance  sheet  should  be  more 

and  more  a  guide  to  t'ne  executive  than 
in  the  past  The  controller  is  a  more 

important  man  than  is  usually  recog- 
nised even  though  he  has  been  ch^- 

actericed  as  the  pessimist  of  the 

organiration.  He  is  the  one  who  puts 
the  brakea  on  over  expansion,  v*o 

points  out  what  is  to  happen  next 

year — and  who  has  saved  many  a  con- cern during  the  present  crisis.    ̂  

The  other  papers  were  "^UP«'- Standards,"  by  Frank  B.  and  L.  M. 

Gilbrcth;  "Budget  Control."  by  Geo.  E. 
Kraxer;  "Mills  and  Minds,"  by  Arthour 

Pound;  "String  Board  Graphics, '  by 

Perry  S.  Brown,  and  "Work  of  the 

Balance  of  Material  Clerk,"  by  Thomw 
W.  MiUhell.  Extracts  of  these  will aopear    later.  , 

Owing  to  the  absence  o'  Mr.  Gijbretn, 

•vho  is  in  Europe,  ;he  paper  on  "Super- 
Sundards"  was  present*!  by  Mrs.  L. 
y.  Gilbreth,  so  ably  m  to  win  the 

arproval  of  all  present  She  pointed 

out  that  the  term  "sup^r-  tandard  was 
not  a  desirable  term.  b^L  was  only  wed 

to  designate  the  best  known  practice 

at  today;  and  that  th-  sup^r-sUndard 

of  today  became  the  .tar.dard  of  to- Tic.row. 

Chicago  Letter 
Another  week,  has  passed  without 

any  definite  change  in  the  treiut  of 
business  in  the  machine  tool  industry. 
Buying  remaHns  spotty  )ind  consists 
mostly  of  small  and  miscellaneous  iiia- 
chiner],'.  However  there  are  a  few 
exceptions,  where  orders,  transfers,  or 
prospecU  for  orders  of  considerable 
aiae  were  involved. 

The  Western  Clock  Co.,  LaSalle,  111., 
recently  placed  an  order  with  a  local 
dealer  fur  twenty-four  automatic  screw 
machines. 

Inquiries  are  as  optimistic  as  ever. 
The  Universal  Portland  Cement  Co., 
Bufflngton,  Ind.  has  issued  a  list  calling 
for  eight  machines  and  the  Santa  Ke 
R.R.  system  has  ndded  a  belt-driven 
combination  saw  and  diido  machine  und 
one  belt-driven  42-in.  band  sawing 
machine. 

About  $10,000  worth  of  machinery 
was  destroyed  by  fire  in  the  shop  of 
the  Passenger  Elevator  Safety  Lock 
Co.,  119  North  Washington  St.,  Peoria, 
111.,  this  company  will  in  all  probability 
be  in  the  market  for  machines  to 
replace  those  damaged. 
The  Hurley  Machine  Co.,  West 

Twenty-second  Street  and  South  54th 
Street,  Cicero,  Chicago,  manufaiturer 
of  electrically  operated  washing  and 
ironing  machines,  has  purchased  the 
plant  and  business  of  the  Superior  Ma- 

chine Co.,  Dekalb,  111.,  manufacturer 
of  similar  equipment. 

A  recent  fire  on  the  outskirts  of  the 
machinery  district,  amounting  to  a  loss 
of  $16,000/)00  has  added  a  few  new 

prospects  to  the  machine  tool  dealers UBts.  A  few  of  the  machinery  and 
manufacturing  concerns  destroyed  by 
the  fire  have  already  sUrted  operations 

in  new  locations  and  are  purchasing  ma- 
chinery to  replace  that  lost  in  the  fire. 

Ayer  &  Lord  Tie  Co..  80  East  Jack- son Boulevard,  Chicago,  will  build  a 

two-cylinder  creosote  plant  at  Louis- 
ville, Ky.  The  Leonard  Construction 

Co.,  of  Chicago,  will  be  in  charge  of 
material  buying  which  will  consist 
mainly  of  steel  tanks,  creosote  cylinders 
which  are  130  ft.  long  and  7  ft.  6  in. 

in  diameter,  fabricated  for  260  lb.  pres- 
sure, a  quantity  of  train  cars,  boilers, 

hydraulic  pumps,  air  compreasors  and 
vacuum  pumps,  besides  the  necessary 

Mancy  Brothers,  of  Oklahoma  City, 
were  awarded  a  contract  by  the  Santa 

Fe  system  to  build  the  proposed  lino 

of  the  Ossge  County  &  SanU  Fe  Rail- 
way Co.,  from  Owen  to  Pawhuska, 

about  354  miles.  C.  F.  W,  Felt,  chief 
engineer  of  the  SanU  Fe,  at  Chicago, 
is  supervising  the  work. 

The  Chicago,  Indianapolis  &  L«uis- ville  R.R.  is  in  the  market  for  2,600 

tons  of  rails  and  the  Illinois  Central 
is  still  in  the  market  for  40,000  tons. 

It  is  understood  that  the  Chicago, 

Buriington  &  Qulncy  R.R.,  is  preparing 
an  extensive  list  which  is  expected  to 

be  Issued  within  a  short  time.  Ther« 

is  a  rumor  that  the  Rock  Island  R.R. 

is  negotiating  for  some  of  the  equip- ment on  its  recent  inquiry,  but 

apparently  has  not  placed  orders  for 
any  of  it  ^ 

The  Barrett-Cravens  Company,  manti- 
facturers  of  Handling  Equipment, 

at  present  located  at  169-17:5  North
 

Ann  8t,  purchased  the  four-story  bu  Id
- 

ing  at  1328  W.  Monroe  8t^  containing 
43T0OO  sq.ft  of  floor  space,  for  $100,000. 

and  which  will  be  occupied  on  or  about 

May  1. i 
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Chicago  Meeting  of  Engi- 
neering Council 

steady  advancement  of  engineering 
ideals  iboth  here  and  abroad  and  a 
growing  sense  of  the  need  and  impor- 

tance of  professional  unity  were  out- 
standing features  of  the  meeting  in 

Chicago,  on  March  10,  of  the  executive 
board  of  the  American  Engineering 
Council  of  the  Federated  American 
Engineering  Societies.  Reporting  to 
the  board  on  the  results  of  his  recent 
trip  through  the  South  and  Southwest, 
Mortimer  E.  Cooley,  president,  stated 
that  in  every  city  visited  by  him  he 
found  engineers  zealous  to  aid  in  ex- 

panding the  influence  of  the  Federation, 
the  worth  of  which  was  coming  to  be 
so  widely  recognized  that  its  growth 
and  permanence  were  assured. 
A  wide  range  of  topics  was  consid- 

ered by  the  board. 
The  Great  Lakes-St.  Lawrence  Water- 

way project  came  before  the  board, 
which  decided  that  at  present  it  was 
undesirable  to  take  any  action.  This 
matter  has  been  under  consideration 
by  the  public  affairs  committee  of  the 
council  for  a  considerable  period,  and 
the  board's  decision  was  reached  after 
opportunity  had  been  provided  for  a 
careful  study  of  the  report  of  the  in- 

ternational joint  commission. 
The  proposal  to  urge  the  elimination 

from  the  Fordney  Bill  of  the  tax  on 
foreign  books  in  English  met  with  a 
divided  report  from  the  committee  on 
public  affairs. 

The  general  question  of  international 
engineering  federation  was  considered 
in  many  phases  and  provoked  much 
discussion.  Secretary  Wallace  reported 
that  the  proposal  to  form  an  interna- 

tional federation  of  engineers  had  been 
given  wide  consideration  and  that 
federation  progress  was  reported  from 
England,  Canada,  Australia,  Sweden, 
France  and  Italy. 
The  committee  on  procedure  recom- 

mended that  the  next  meeting  be  held 
in  Pittsburgh,  the  latter  part  of  May, 
and  the  following  meeting,  in  September 
or  October,  in  Boston  or  New  York. 

Another  Navy  Sale 
The  central  sales  office  of  the  Wash- 

ington Navy  Yard  has  issued  notice  of 
a  sale  of  surplus  navy  supplies,  bids 
for  which  will  be  opened  on  April  5 
by  the  officer  in  charge  at  the  Navy 
Yard.  The  material  up  for  sale  com- 

prises approximately  748,000  lb.  of 
steel  shafting,  steel  rivets  and  gear 
steel.  The  material  is  divided  into  two 
lots  which  will  be  sold  as  units. 

Trade  Associations  To  Confer 
with  Hoover 

Secretary  of  Commerce  Hoover  will 
hold  a  conference  in  Washington  with 
representatives  of  trade  associations,  in 
the  Department  of  Commerce  Build- 

ing, on  April  12.  The  meeting  will  be 
for  the  purpose  of  discussing  ways  and 
means  of  collecting  and  disseminating 
statistical  information  of  the  associa- 

tions through  the  Department  of  Com- 
merce. This  follows  the  recent  contro- 

versy on  this  subject  between  the  De- 
partment of  Commerce  and  the  Depart- 

ment of  Justice. 

League  for  Industrial  Rights 
Celebrates  Twentieth 

Anniversary 
With  a  meeting  in  the  afternoon  and 

a  dinner  in  the  evening,  the  League 
for  Industrial  Rights  celebrated  the 
twentieth  anniversary  of  its  existence, 
at  the  Waldorf-Astoria  Hotel  in  New 
York,  on  March  10.  An  outline  of  the 
achievements  of  the  league  in  labor 
litigation  and  in  the  promotion  of  sane 
labor  legislation  was  given  by  the  vari- 

ous members  of  the  legal  staff.  The 
speakers  at  the  dinner  were  J.  D.  A. 
Morrow,  Walter  Gordon  Merritt,  Hon. 
Chas.  F.  Moore  and  Hon.  Carrol  L. 
Beedy.  The  toastmaster  was  Hon. 
Daniel   Davenport,   general   counsel   of 
the  league. 

  •   

Industrial  Engineers  Have 
Interesting  Program 

A  tentative  outline  of  the  program 
for  the  annual  spring  convention  of 
the  Society  of  Industrial  Engineers, 
which  is  to  be  held  in  Detroit  on  April 
26,  27  and  28,  has  just  been  given  out 
by  the  secretary,  George  C.  Dent.  The 
general  theme  of  the  meeting  will  be 
the  influence  of  industrial  engineering 
upon  the  earnings  of  capital  and  labor. 
The  speakers  have  not  all  been  selected 
but  the  list  is  nearing  completion. 

Joseph  H.  Roe,  president  of  the 
society  will  address  the  meeting  on 
the  first  day.  His  subject  will  be 
"The  Measurement  of  Management." 
E.  W.  Hulet,  vice-president  of  the 
White  Company,  of  Cleveland,  will 
be  another  speaker.  He  will  tell  how 
the  industrial  engineer  may  serve  the 
executive.  Chester  B.  Lord,  works 
manager  of  the  Advance-Rumley  Co. 
plant.  Battle  Creek,  Mich.,  has  been 
assigned  the  subject,  "How  can  Indus- 

trial Engineering  Increase  the  Profits 
and  Insure  the  Stability  of  both  Capital 
and  Labor."  Frank  B.  Gilbreth  has 
been  selected  as  chairman  of  the  dinner 
meeting  at  which  the  discussion  of 
waste  elimination  in  the  field  of  fatigue 
will  take  place. 

All  the  business  meetings,  luncheons, 
dinners  and  the  exhibition  will  be  held 
at  Hotel  Statler.  The  entire  third  floor 
has  been  engaged  for  the  convention. 

Joint  Committee  on  Small 
Tool  Standardization 

The  American  Society  of  Mechanical 
Engineers  has  appointed  a  committee 
to  represent  it  in  the  work  of  stand- 

ardizing small  tools  and  machine  tool 
elements,  which  work  is  being  under- 

taken by  the  National  Machine  Tool 
Builders'  Association.  The  Committee 
consists  of:  Fred  H.  Colvin,  editor, 
American  Machinist;  H.  E.  Harris, 
president,  Hubbard,  Harris  &  Howell, 
Inc.;  H.  M.  Hill,  engineer;  T.  H.  Miller, 
works  manager,  De  Laval  Separator 
Co.;  E.  R.  Norris,  director  of  manu- 

facture, Westinghouse  Electric  and 
Manufacturing  Co. 
The  committee  to  represent  the 

machine  tool  builders  is  made  up  of 
A.  C.  Hoefinghoff,  Cincinnati  Grinder 
Co.;  R.  T.  Hazelton,  Cincinnati  Shaper 
Co.;  George  Langen,  Cincinnati  Planer 
Co.;  E.  C.  Henn,  National  Acme  Co.; 
R.  E.  Flanders,  Jones  &  Lamson  Ma- 

chine Co. 

A.  A.  Stevenson  To  Aid 
Standardization  Work 

At  the  request  of  Hon.  Herbert  C. 
Hoover,  Secretary  of  Commerce,  the 
American  Engineering  Standards  Com- 

mittee has  designated  A.  A.  Stevenson, 
the  retiring  chairman  of  the  committee, 
as  a  special  representative  to  work  with 
the  department  in  the  co-operation  be- 

tween the  department's  division  of 
simplified  practice  and  the  American 
Engineering  Standards  Committee. 

The  division  of  simplified  practice  is 
a  co-ordinating  unit  of  the  Department 
of  Commerce,  assisting  in  those  reduc- 

tions of  excessive  variety  and  other 
simplifications  which  many  industries 
are  undertaking  in  order  to  decrease  the 
cost  of  production  and  distribution  of 
manufactured  articles.  The  work  of 
the  division  was  organized  in  the  latter 
part  of  1921  and  is  now  actively  under 
way. 

The  American  Engineering  Stand- 
ards Committee,  which  serves  as  a 

national  clearing  house  for  a  broad 
field  of  engineering  and  industrial 
standardization,  has  offered  Secretary 
Hoover  the  use  of  its  machinery  in 
carrying  out  the  detailed  work  on  tech- 

nical projects  initiated  in  the  simplifica- 
tion program  of  the  Department  of 

Commerce.  The  committee  hopes  to  be 
of  great  value  to  Mr.  Hoover  in  fhis 
simplification  program  of  the  depart- 

ment. It  was  as  a  result  of  this  hope 
that  the  designation  of  Mr.  Stevenson 
as  a  representative  of  engineers  came 
about. 

The  American  Engineering  Standards 
Committee  is  maintained  jointly  by 
twenty-nine  national  organizations,  in- 

cluding five  departments  of  the  Federal 
Government,  nine  national  engineering 
societies,  and  fifteen  national  indus- 

trial associations.  There  are  now 
similar  national  industrial  standardiz- 

ing bodies  in  thirteen  foreign  countries, 
all  but  one  of  which  were  formed  dur- 

ing or  since  the  war.  Of  these  the  Brit- 
ish and  the  German  work  is  the  most 

extensive,  but  active  and  important 
work  is  going  forward  in  other  coun- 
tries. 

Mr.  Stevenson,  who  is  a  past  presi- 
dent of  the  American  Society  for  Test- 

ing Materials  and  has  had  a  most  ex- 
tensive experience  in  standardization 

work,  is  vice-president  in  charge  of 
manufacture,  of  the  Standard  Steel 
Works  Co.,  which  is  a  subsidiary  of  the 
Baldwin  Locomotive  Works. 

McGraw-Hill  Co.  Combines 
Mining  Papers 

The  McGraw-Hill  Co.  of  New  York, 
has  purchased  the  Mining  and  Scientific 
Press  of  San  Francisco,  and  on  April  1 
will  consolidate  it  with  the  Engineering 
and  Mining  Journal  under  the  name  of 
Engineering  atvd  Mining  Journal-Press. 
These  two  publications  are  the  leading 
magazines  of  the  metal  mining  indus- 

try, the  Journal  having  been  established 
in  1866  and  the  Press  in  1860. 

J.  E.  Spurr,  editor  of  the  Jourtuil  will 
be  editor  of  the  combined  weekly,  while 
T.  A.  Rickard,  editor  of  the  Press  will 
be  contributing  editor,  keeping  his  resi- 

dence in  San  Francisco  and  represent- 
ing, in  particular,  the  Coast  and  west- 
ern viewpoints. 

The  combined  publications  will  be 
issued  in  New  York. 
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Standardization  of 
Screw  Threads 

TW  MCttoBAl  ooauuUM  OB  tbt  sUad- 
•r4iafttMi  sad  oaiAntkB  of  acrtw 
Ikfood*  ImM  mm  iaUtootiac  aoasioo  at 

of  th>  AaMfflf  Sadjte  of 1ft. 
Mm  io  iwrlovtaf  t 

9oit  of  tht  NoUonol 

of  korwenitinic  it  with  Amrriran  prac- 
Mm  te  o««nr  partiruUr.  It  u  the  inton- 
ttao  to  cUHnr  oay  point*  which  awy 
ko««  bM«  OMcore  ond  to  oniv*  at 
Mkoitt  loUroiK—  which  ar*  practical 
fcr  aao  ia  Aiariraa  iwhutn  a«  a 
arkolok  To  thl*  »nd  the  momDora  of 
Um  CMBB»tt(«  have  been  ctwoan  from 
«atiaai  indiutnes,  including  bolt  and 
■■t  MMMifaclurrr*,  makrn  of  tap*  and 
Um,  WMtt  of  both  thcM  prodocU  and 
•agOMns  who  daeigB  machinoa  and 
i^acify  tbo  flu  raqu&ad. 

At  tida  laaartM  tho  aaeUonal  com- 
mtttce  rtvtewad  UM  raport  of  a  sub- 
coaiaiittoe  of  aeven  men  which  ha*  been 
Btadyinc  in  deUil  iM  National  Screw 

Tkrwd  Commisaion'*  report  for  aome Btha.  Bafora  tha  aactioital  eotamittaa 
ita  flaal  raport  it  hope*  to  hold 
al  eoofaraaeoa  with  the  Nauonal 
lluraad  Commiaaion,  with  the 

expoetatioa  of  harmunittnif  any  dif- 
fanaeaa  which  may  anaa. 

Business  Items 

Tfce  Vandyck-Churchill  Co^  machinery 
daalera.  New  Yorlt  City,  will  remove  iu 
gawaral  oAcea  from  149  Broadway  to 
It-M  Vaaay  St.  The  chanre  will  take 
pfaM  on  April  1. 
Um  DaAance  Machine  Work*.  DaA- 

aaco.  Ohio,  haa  gone  into  the  hand*  of  a 
laialtai'.  E.  M  Hummer,  formerly 
■uaacer  of  the  concern,  haa  beon 
BMBod  receiver  by  the  court. 

The  inloroata  of  Charle*  H.  Wood  in 
the  C.  H.  Wood  CooiBony,  of  Syraeoae, 
N.  Y.,  machinery  deolrr,  have  been  sold 
to  W.  B.  Old*.  G.  E.  Ingraham  and  A.  J. 
Littlejohn.  all  of  Syracuse. 

The  Craine  A  Schrare  Stool  Co.  ha* 
boon  orfaaiwtd  in  Detroit,  Mich.,  by 
dyda  P.  Craine  and  Arthur  A  .Schrare, 
faiMMll  of  the  PitUborgh  Shafting  Co. 
Tho  BOW  onranizaiion  ha*  opoBod  oBcaa 
at  6im  Hamilton  Blvd.,  Dotroit 
The  Federal  Tra<ie  Commiasion  haa 

dismined  its  recent  rhare<-  of  unfair 

coiBjMtltiMB  agaiaat  the  Ban-  Sales  Co., of  Chieaco.  oBgaced  in  sellinK  road 
marhiBory. 
Tha  Univcraal  Wrench  Co..  Ltd..  of 

Wiadaor.  Ontario,  Canada,  plans  to 
BMva  ita  plant  to  Amhrrnthurg- 
Tho  paitaarahip  between  Bdward 

Woods  and  A.  Ooellpttc,  of  the  Woods- 
Onrllett#  Machinery  Co.,  AmherstburK, 
Ontario.  Canada,  haa  heon  diiuolvpd  and 
in  tile  fntorr  tho  hBilnaai  will  be  car- 

ried on  by  Mr.  Wooda. 
The  Chiearo  Pneuntatie  Tool  Co..  for 

1921.  report*  net  income  after  deprecia- 
tion chargta  and  Federal  Uses  of 

I1M.I07.  acain*t  |l,M9jlW.t  in  1920. 
ToUl  iaeomo  wa*  $2A9,8&4.  against 
tlfiVljUt.  Tb*  (urplu*  for  tha  yaar. 
•ftar  bBbbIih  for  intcrost  charcaa,  wa* 

tllMM.  Wi"»  .V'^ff  •  ̂   *>*'- 
ItjfnjnS  and  cvrrant  liaUlitiaa  of  only 

tl.406Jt0t.  Tho  proflt  and  loss  surplaa 
at  tho  doao  of  IMl  was  |S,S75.|g5. 

William  H.  Gindar  waa  olocted  prosi. 
dent  of  the  Resistant  Alloy  Casting 
Co.,  of  New  Cumborland.  W.  Va.,  at  a 
recent  meeting  of  tho  diroctors.  Other 
oAcer*  eloctoa  woro  as  follows:  S.  C. 
Williams,  vico-praaident :  Charles  E. 
Douglas,  socrotary- treasurer;  D.  D. 
Mcintosh  and  Lee  Llewellyn,  director*. 

Increase  in  the  capital  stock  of  the 
Alliance  Marhine  Co.  at  Alliance,  Ohio, 
frum  $5UO.UO0  to  $2,000,000,  wa*  ro- 
corded  this  wook  in  Columbus,  Ohio. 
The  increase  is  made  to  keep  pace  with 
the  growth  of  business. 

Gropler  Brothers,  representatives  of 
manufacturers  of  metal  cuttinx  tools, 
are  now  located  at  16  Hudson  St.,  New 
York  City. 

The  Tool  Sales  Co.  has  openod  salea 
offlces  in  the  Hudson-Raade  Building, 
New  York  City. 

The  Acme  Die  Casting  Co.  has  moved 
its  plant  from  Brooklyn,  N.  Y.,  to  mora 
spacious  quarters  at  Garwood,  N.  J. 

The  Homcll  Repair  and  Construction 
Co.  has  taken  over  the  railroad  repair 
work  for  the  Erie  Railroad  in  the  en- 

tire SuM|uehanna  division.  The  shops 
included  arc  the  ones  at  Elmira,  Bing- 
hamton,  Southport,  Corning,  Horncll, 
Salamanca  and  Bradford. 

The  United  Statos  Machinery  Manu- 
facturing Co.  has  been  incorporated 

at  Springiield,  Mass.,  for  the  produc- 
tion of  waahing  machines.  Incorpo- 

rators are  Walter  D.  and  Albert  0. 
Clairmont  of  5  Elm  Su,  and  Clinton 
Gowdy,  all  of  Springfield. 

Bateman  &  Co.,  Inc.,  has  reopened  it* 
plant  for  the  production  of  SKrirultural 
tools  at  Chicopee  Fall*,  Ma**.,  after  a 
*hutdown  of  ten  week*. 
Announcement  ha*  been  made  that 

the  Western  Maryland  Railway  has 
entered  into  a  contract  with  the  Dick- 

son Construction  and  Repair  Co., 
Youngstown,  Ohio,  under  which  the 
Dickson  concern  will  take  over  the  rail- 

road company's  maintenance  •  of  -  way work. 

The  Akron  Spark  Plug  Co.,  Akron, 
Ohio,  has  been  sued  for  $22,000  by 
William  Spence,  Sr.,  of  Springfield,  III., 
a  sum  he  alleges  he  has  loaned  the  com- 

pany. The  concern  haa  been  in  the hands  of  a  receiver. 

The  plant  of  the  Victor  Saw  Work*, 
at  Sprinirfield.  Mass.,  having  been  idle 
for  acveral  months,  has  been  olTrred 
for  *ale  at  a  price  of  $175,000.  Manu- 

facturing operations  of  the  concern  arc 
now  centered  at  Middlrtown,  N.  Y.,  to 
which  place  practically  all  of  its  ma- 

chinery was  removed. 
The  United  States  Government  hae 

certified  to  a  discharge  of  mortgagi- 
held  against  the  Farrell  Foundry  and 
Machine  Co.  of  Tonawandn,  N.  Y.,  it, 
the  amount  of  $.148,000.  The  discharge 
was  signed  by  Theodore  Roosevelt,  Jr., 
Acting  Secretary  of  the  Navy.  The 
plant  was  built  during  the  war  by  the 
Government  and  used  for  the  manu- 

facture of  airplane  motors. 
The  Kendcll  Engineering  Co.,  of  Port 

Wayne,  Ind.,  rniraged  in  the  manu- 
facture of  Kendell  piston  rings,  has 

beon  incorporated  under  the  state  laws 
of  Indiana  and  is  now  known  as  the 
Kendell  Engineering  Corporation.  No 
changes  in  officials  have  beon  made. 
C.  A.  Kondell  remains  president;  Robert 
L,  Kendell,  vica-praaident  and  M.  W. 
Cartwright  socrotary  and  treasurer. 

c Personals 
Hamt  V.  Batman,  for  tiM  pat<t 

thirteen  years  sales  manager  of  the 
Automatic  Machine  Co.,  machinery 
manufacturer,  Bridgeport,  Conn.,  hiis 
resigned  his  position  with  that  com- 

pany to  accept  one  with  the  Wellmiui' 
Soavor-Morgan  Co.,  of  Cleveland,  Ohio. 
Mr.  Hayman  will  be  salea  manager  in 
this  now  appointment. 

Vincent  S.  Whitney  has  recently 
become  local  sales  iiianngor  of  the  Shea 
Foundry  and  Machine  Co.,  Fifth  St., 
Bridgeport,  Conn. 
HimmT  E.  Bakeii,  who  for  several 

years  has  been  chief  draftsman  of  Man- 
ning, Maxwell  A  Moore,  Inc.  Shaw 

Crana  Works,  Muskegon,  Mich.,  has 
bean  appointed  chief  engineer. 

J.  M.  Ballentinb  is  now  employed 
by  the  International  Harvester  Co- 
Akron,  Ohio,  as  assistant  superintend- 

ent of  the  motor  truck  division. 

Garnet  C.  Brown  has  terminated  his 
connection  with  the  L.  H.  Gilmer  Co., 
of  Philadelphia,  and  is  now  chief  engi- 

neer of  the  automotive  c<]uipment  divi- 
sion of  the  United  and  Globe  Rubber 

Co.,  TrcnU)n,  N.  J.  Mr.  Brown  will  be 
located  in  Detroit,  Mich. 

Robert  H.  Campbell  has  resigned  «» 
president  of  tho  Campbell  Engineering 
Co.,  Chicago,  to  become  associated  with 
the  Wharton  Motors  Co.,  Pittsburgh, 
Pa.,  in  the  capacity  of  vice-president 
and  chief  engineer. 

WiLUAM  H.  Griffiths  has  opened 
office*  in  Hartford,  Conn.,  as  a  consult- 

ing mechanical  engineer. 

John  A.  Henbb,  formerly  connected 
with  the  Exeter  Machine  Work*,  is 
now  Eastern  manager  for  the  North- 

ern Fire  Apparatus  Co.,  of  Minneapolis, 
Minn.,  with  office*  in  New  York  City. 

RoBEatT  H.  McLain,  previously  sales 
engineer  for  the  power  and  mininfi: 

department  of  the  General  Electric  Co., 
Scnenectady,  N.  Y.,  is  now  connected 
in  a  similar  capacity  with  the  Maine 
Electric  Co.,  Portland,  Me. 

W.  H.  Sackman,  who  recently  re- 
signed as  chief  engineer  of  the  Light 

Manufacturing  and  Foundry  Co.,  of 
Pottatown,  Pa.,  has  been  chosen  director 
and  chief  engineer  of  the  Pennsylvanin 
Gasoline  Drill  Co.,  of  Philadelphia,  Pa. 

JoREPH  S.  Webster  has  organ  i7.ed  a 
sales  force  to  be  known  as  Joseph  S. 
Webster  &  Co.,  to  represent  the  Kings- 
ford  Foundry  and  Machine  Works. 
Oswego,  N.  v.,  in  the  New  England 
states.  Offices  will  be  established  in 
New  Haven,  Providence  and  Boston. 

L.  S.  JoNRB,  general  manager  of  the 
Lumen  Bearing  Co.,  Ruffnlo,  N.  Y.,  has 
been  elected  to  the  board  of  directors 
of  that  concern.  He  succaada  H.  P. 

Parrock,  who  has  severed  hii  connec- 
tions with  the  company. 

George  S.  Squibb,  of  the  Diamond 
Machine  Co.,  Providence,  R.  I.,  has  been 
appointed  on  the  safety  code  committee 
of  the  National  Machine  Tool  Builders' 
Association. 

Frank    E.    Harusy.    machine    tool 
aaloaman  for  the  Fairbanks  Company.^ 

of  New  York,  haa  left  that  concern  and  . 
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I'olighinip   Machine,   Western.   No.    10 
St.     Louis    Machine    Tool    Co.,    932     Loughborough    Ave.,    St. 

Louis,  Mo. 

"American  Machinist,"  November  10,  1921. 

The  machine  carries  an  arbor 
48  in.  long.  The  wheels  are  3S 
in.  apart  and  the  bearings  are  IJ 
by  9  in.  in  size.  Low-friotion 
metal  is  used  in  the  bearings, 
which  are  self-oiling.  The  arl)or 
is  made  of  40-point  carbon  .steel, 
Hnd  the  threads  are  of  square  sec- 

tion and  coarse  pitch.  The  height 
of  the  center  of  the  arbor  abovi^ 
the  floor  is  34  in.  The  machini- 
can  be  furnished  either  with  a 
plain  pulley,  as  shown,  or  with 
tight  and  loose  pulleys.  Eithi  i 
a  plain  or  a  pull-type  counter- 

shaft can  be  provided,  its  weight 
being  165  lb.  The  weight  of  the 
machine  itself  is  260  lb. 

PoliHliiiiK    Machine,    UaJUKearingr.    No.    7 
.St.     Louis    Machine     Tool    Co.,     932    Loughborough    Ave.,     t-i. Louis,  Mo. 

"American  Machinist,"  November  10,  1921. 

The  arbor,  which  is  36  in.  long 
iiiid  H  in.  in  diameter  in  tho 
cnllars,  is  supported  in  four  bull 
liearings,  two  near  the  wheels  and 
two  near  tho  pulley.  The  front 
of  the  base  is  vertical,  while  the 
rear  face  is  at  an  angle,  so  as  to 
increase  the  floor  space  of  the 
machine.  .>\lso.  the  rear  of  the 
base  is  4  in.  wider  than  the  front. 
The  total  size  of  the  base  is 
23  X  J4  in.,  and  the  height  to  the 
renter  of  the  arbor  is  3S  inches. 
The  machine  can  be  driven  from 
Ijcneath  the  floor,  the  belt  being 
•■nclosed  in  the  base  and  a  guard 
being  placed  over  the  arbor  pullcv. 
The  weight  of  the  countershaft  is 
Ing    machine    530    lb. 

250  lb.  and  that  of  the  polish- 

Grinding-   Machine,    i^urtaee,    Swivel-Table,    No,    1 
Wilmarth  &  Monnan  Co.,  Grand  Rapids,  Mich. 

"American  Machinist,"  November  17,  1921. 

The  use  of  the  auxiliary  swiveling 
table  adapts  the  machine  to  the  per- 

forming of  grinding  operations  on  an- 
gular and  irregular  shapes.  It  is  not 

neres.sary  to  remove  the  worlv  from  the 
table  and  reset  it  for  the  angle  re- 

quired ;  but  the  auxiliary  table  can  be 
swung  on  the  sliding  table.  Gradua- 

tions are  provided  at  one  end  to  facili- 
tate adjustment.  The  tal)le  is  pro- 
vided with  T-slots.  It  is  not  necessary 

to  disturb  the  work  to  dress  the  wheel. 
as  the  built-in  wheel-truing  device  is 
located  on  the  hood  of  the  wheel. 

Urinder,  Electric,  Portable,  R,V. 
Arva  Stroud,  327  Broadway,  New  Yorli,  N.  Y. 

"American  Machinist,"  November  17,  1921. 

This  precision  grinder  is  for 
general  use  either  on  a  machina 
tool  or  held  in  a  vise.  The  ma- 

chine is  made  in  two  sizes;  th: 
Typ.'  .\  has  a  J-hp.  motor,  and 
the  Type  B  a  1-h)).  motor.  Thi- 
motor  is  of  the  commutator  type 
and  operates  on  I'ither  direrl  or 
alternating  current.  It  runs  at 
high  speed,  and  is  provided  witli 
belt  drive  on  two-step  pulleys,  so 
as  to  give  spindle  speeds  of"4,noi> and  12, lino  r.p.m.  under  load,  Tlie 
low  speed  is  used  for  external 
and    the   high    speed    for   internal 
work.     Spindle  extensions  are  provided  for  the  latter  work.     The 
frame  and  motor  housing  are  made  of  an  aluminum  alloy.     The 
r rinding  spindle  runs  on  ball  bearings.     It  weighs  22  lb.  net  and 
7  lb.  with  the  accessories. 

Sand-Cutttng   Atachine,    Hand-I'ropelled,    Type    H 
American    Foundry    Equipment    Co.,    366    Madison    Ave..    New 

York,  N.  Y. 
"American  Machinist,"  November  10,  1921. 

The  machine  employs  power 
jnly  for  the  rotating  of  the  cutting 
cylinder.  It  is  propelled  and  guid- 

ed by  hand.  It  weighs  less  than 
700  lb.,  due  to  the  u.se  of  .seam- 

less tubing  for  most  of  the  mem- 
bers. The  cutting  cylinder,  which 

is  36  in.  wide  and  26  in.  in  diam- 
eter, is  carried  in  approximate 

balance  upon  a  frame  which  can 
be  tilted  back  by  means  of  a 
handwheel  at  the  front  of  the 
machine,  so  as  to  lower  the  cutting 
cylinder.  The  machine  is  7  ft.  4 
in.  over-all  in  length  and  55  in. 
wide,  while  its  clearance  above  tho 
floor  is  20  in.  It  is  especially  in- 

tended for  use  in  small  foundries, 
where  the  sand  is  ordinarily  cut  and  tempered  by  means  of  a 
band   shovel. 

Screw,  Drive,   Nameiilate 
Parker  Supply  Co.,   Inc.,  New  York,   N,  Y. 

"American  Machinist,"  November  10,  1921 

The  drlvescrcw  is  Intended  primarily 
tor  permanently  attaching  nameplatos 
and  trade  marks  to  machines.  It  has 
a  thread  of  very  quick  pitch  and  a 
slotless  head.  To  insert  it.  holes  a 
trifle  larger  than  the  cylindrical  point 
or  pilot  are  drilled,  and  the  screw  is 
driven  in  with  a  hammer.  Since  the 
screw  is  hardened,  the  steep-pitched 
threads  cut  their  way  into  gray  iron 
or  any  soft  metal.  The  .screw  cannot 
be  removed  except  by  cutting  off.  thus 
making  it  diflicult  to  substitute  an- 

other name  plate  for  the  one  originally 
fastened  to  the  machine. 

Grinder,  Portable,  Motor-Driven 
St.  Louis  Machine  Tool  Co.,  932  Loughborough  Ave.,  St.  Louis. 

Mo. 
".American  Machinist, '  November  17,  1921. 

The  machine  has  a  large  stand 
mounted  on  wheels,  so  that  it  can 
be  moved  over  irregular  surfaces 
without  danger  of  tipping,  being 
particularly  adapted  to  outsirti< 
work  or  y<xvi  use  for  grindiuK 
tools  and  implements.  On  one 
end  of  the  stand  is  mounted  :» 
fully  inclosed  a.c.  motor  of  the 
Induction  type.  If  desired,  a  com- 

pound d.c.  motor  can  be  furnished. 
The  wheelhead  is  mounted  at  the 
otlier  end  of  the  stand,  and  is 
belted  directly  to  the  motor.  Th 
machine  can  be  furnished  witli 
either  No.  1,  2  3  or  4  "Saint 
Louis"  grinder  heads,  or  No.  0. 
1.  2,  or  3  "Western"  heads. 
Wheels  from  6  to  12  in.  in  diameter  can  be  carried, 
vary  from  200  to  260  lb. 

The  weights 

ConpUng,  Flexible,  LlKht-Onty,  Francke 
Smith  &  Serrell,  Central  Ave.  at  Halsey  St.,  Newark,  N.  J. 

"American  Machinist,"  November  17,  1921. 

The  coupling  is  intended  tor  use 
on  motor  drives  up  to  50  or  75 
hp.  It  consists  of  two  cast-iron 
flanges  mounted  on  the  shafts  ta 
be  connected.  Both  parallel  and 
angular  misalignment  are  cor.' 
rected  by  the  spring  pins  connect- 

ing the  two  flanges.  At  the  left 
of  the  illustration  can  be  seen  one 
of  the  flanges,  and  also  the  type 
of  flexible  pins  employed,  Si.^? 
pins  are  used  in  the  assembled 
coupling  on  the  right.  Each  pin 
unit  consists  of  a  bundle  of  thin, 
flat    .steel    springs    held     in    keen- 
ers  at  each  end.  Movement  is  allowed  both  lengthwise  in  the  pin 
and  at  an  angle  to  it.  The  coupling  is  furnished  in  eight  sizes  for 
bores  from  8  to  3i  in.  in  diameter.  The  weights  vary  from  5  to 70   lb. 

A® 

Clip,  paste  on  3  x  5-in.  cards  and  file  as  desired 



4«|j AMERICAN     MACHINIST Vol.  56.  No.  12 

Wvin for    thi 
SvtwnmM  ot  tkMt  couBtrr. 

W.  C.  BvBi.  «i  tlM  DiuMad  M»> 

pnwipsl  lywtar  at  Um  i«««H  »ntiii« 
if  llii  MlifTiir  of  the  Chu.  A.  Str«f 
ii«v  Ot^  la  Datrott.  Mich. 

EMTAIB  W.    BarKMAN.  WM  rMMBtly 
■apwiaUnjMii  af  tk«  toaa> 

•fttwQObvtABulnr 
^  Oa^  SprtaMfldd.  Maaa. 

Mr.  BackaMa  «aa  foiamly  with  Um 
Dadga  MaaafSactariac  €»..  at  Muha- 
«raka.  lad,  and  Ut«r  with  th«  Wa]. 
ararU  Maaufacturinc  Co.  at  tha 

IlL.  work*. 

■BteMraMr,  aaa  ̂  
Muilent  to  MMljraik 

viuraikoo*.  itrobUaw  a«a  «ai 
•ad  Ma*  ptoywl  tbro<ta(MMtt  tiM  book  a»  i 
«■>  tha    Mnwitoa  aad  •*  tMU  lo   iMl, 

(uv  «ai- I  nManv  of  to- 
          _    taMltoktc   to  tho 
Mikl««M  llM  oalMit  to  whteb  hia  Mud>   haa 9tv0lai  hiBfk.  .  _  ̂ ^         .    ̂     ,   ^ 

iMidod 
U  IniMido 

iti,  Ohio.  pl(  iron  broken,  died 
ia  Saffalo.  N.  YT,  on  March  4.  Mr. 
Sarvaaat  was  a  promiaaBt  fiirurc  in  the 
irea  aad  atael  ioidnatrjr  and  waa  one  of 
tha  ergaa^aars  of  tha  Doadioff  A  Joyce 

I Book  Reviews 
___   m.    Dr  I/«w  Carroll 

MaiifalL  fiufwwii  of  Political  Roon- 
aau  MM  DaMi  of  th'  School  of  Com- 
Biirm  aad  Admlnlatrmtlon.  UoiversKy 
•C  ̂ Imcff  Nin'  hundred  and  Ave 
a  m  »-ln.  pmM^.  «r"fle«o«»i  >»arda. 

Naail  1 1  br  the  l-atT«;rtty  of Ill 

nuKK  C  CaatC  one  of  the  orcaa- 
taera  at  tha  Portar>Cahie  Machiaa  Co. 
af  flrracaaa.  N.  Y..  died  at  hia  hoaaa  ia 
Nawtea  Caator.  Maaa..  on  March  7.  Ha 
retired  fraaa  active  hoaiaaaa  ahoot  two 
TCMs  aco-  Mr.  Cable  organiied  the 
Porte r-Cable  Co.  in  IMM  to  manufacture 
aMtal  taminx  lathee,  miUinK  attach- 
menU  aad  easall  tools.  He  was  treas- 

urer of  the  fif^p«»r  aatil  his  retirement 
aad  then  he  became  a  director,  a  posi- 
tioa  ha  held  at  the  time  of  his  death. 

WALffS  S.  WiLMOT,  treasurer  of  the 
Bridgaport  Hydraulic  Co..  Bridceport, 
CHOL,  diad  ia  that  dty  oa  March  7. 
WiUiAM  R.  RKMAitN,  for  the  past 

six  yaars  superintendent  of  the  Atlas 
CracMe  Steel  Co..  at  Dunkirk.  N.  Y., 
died  ia  Buffalo  of  sieepins  sickaaaa.  He 
was  foraicrly  aapcrintendent  of  tha 
BiaahuiB  Steal  Co,  at  Pituburch.  and 
waa  caaanlljr  waO'fcaown  in  staal 
t  IrclM 

JoKN    SAaoKAMT,    aixty   ywtrs    old, 
it  of  the  Domhoff  A  Joyca  Co., 

  ,  „  Chtcaao Prto*   »4i 

____    .  -   ar*   4«ilt    with 
ly  aad  eaaMettitttr .     Tit*  fl*td  of 
n  iTti-'— '—    pUnt  kK«tlon.  th« 
lUon  of  pmrmannfi.  Ih«>  sdmlnMlrB- 

•ad  rkrWr*  en  wall 
Its  of  baatiKM.  th« 
or  UB*  by  anyooe  an- 
~  to  ttta  admlnlatra- 

tt  wsa  wrtttoa 
book,  to  be  a  part  e(  the 

TIm  tvmxh  aeaanU  divtatoa 
Um  aaalysto  or  ahaataaas  oaa 
*to  cat  a  ctearar  vtaw  of  what  may  ba  lo- 
v«l«'vd  m  rxiHUHltac  a  buatnraa"  and  "lo teat  our  ability  to  form  carta  In  kinda  ot 
iMMtoM*  iudcmenls  oa  tha  banUi  of  aomo 
llVlcal  bualnraa  data."  A  ganrral.  but  brlsf . •lalaancal  i  the  casa  ia  made  an<<  la  fol- 
liiaail  by  problrm*.  aoma  of  wliu-h  rrfrr  to 
tho  eBauMer'a  rr|x>rt.  the  a>->x>uni«ni'ii  re- 
pon,  tSa  proapis-tua  uod  (hv  ativ-k  aubw»-|p- 
lloa  form  'bat  follow  tha  probWntn.  Th« 
rnporta  rvtrrrad  to  afford  auIBctaat  daia  on 
wbk-h  to  baav  declalons  that  arv  dv&ntto 
aoluilons  of  tha  caaa  aa  a  whole. 

On  account  of  tha  (rowlas:  rvaltsatlon  ot 
a  need  for  eellaalale  Inatructlon  In  the 
fundamenlala  of  buslneas  and  buslnras  ad- 
minlatratlon.  Mr.  Marahall'a  book  Is  par- lioularly  deaarvlng  of  rerommenda t Ion. 

Meabaatr^U  Warid  Vrar  RMh— IStt.     Pub- 
llahrd    l>v    Kmnmtl    A    Co.,    Ltd.,    Man- 
chaai'  '  <iid..   <1&   iwsca.  il  X  •! 
to,  rvd     rlothlwuinla,      Thr 
book  Jit.   td.  In   Knshtml. 

TIm  I*::  >Hiiiii>n  of  a  yearly  iiubllrutlon 
of   OMchaaloal    daU.      Tha    book    llin    year 
has    lieon     rnlaraed    by     thi-    mUllllon     of 
Iwrnty    paara    to    • '  .  >     iiiHttrr.      Thr 
M,-ilon  un  hiillrr  <-  .   hu»  iH'Cn  ri-- 
wrtitrn  anil    i  i'>ui|>i'  '^1  lo  |il|>c»  and 
lubaa   has   been   added 

Thr  liook  preerata  a  ooUecllun  of  tables 
Aiid  oharta  on  mechanical  sulO'vls.  Somv 
of  the  tables  are  d'  ni.aa- 
urva.    thermal   pror  luldit 
and    caaea.    a>ooe>  :     '  ̂    .'i.nisea. 
forelan  aad  dooMstlc  wtlsliia  and  moasuraa 
and  compartaoos  with  our  own  systems: 
poat  olRce  rates  aad  resuUttonr.  both  for- 
rlvn  and  domestic.     Separai'  '  ̂   ar<> 
drvotrd    to   atearo   enslnea.   i  '>'lacl 
riuiinea.  ahafUng.  aaarlns  t^u^^  .  .  aula, 
criodlnc.  acraw  ctAttns  and  varkMia  other 
mr<-hanVal  prooaasaa.  Several  paces  am 
ct\pn  it>  tablea  of  aquares.  cutMta  ana  roots. 
Vo(ariihma  and  trlxonometrlc  formulas  and 

r<lu«ttona. The  book  Is  backed  up  with  a  diary  torso 
enooch  tor  the  whole  year. 

j    Trade CatalocfeJ 
Maxlai  ailsaese.  Tha  Maxim  Silencer  Co, 

Hartford,  Conn.  Bulletin  No.  1.  deaorlblna 
the  Model  1011  silencer  for  encino  exhausts, 
puotlona.  hnlata,  steam  discharges,  valves 

and  blow-offs.  ' 
Lapa.  R.  *  r.  Lap  Co..  Davenport,  lows. 

A  aeriea  of  three  hooklela  coverlns  a  lliie 
of  lapa  fnr  Inotroom  and  production  work, 
with  parllruUr  reference  to  automobile 
cylinder  work. 
arlBdlmr  Maehlnee.  The  Cincinnati 

Ortndrr  Co.  Cincinnati.  Ohio.  A  nlxteen- 
pase  catalog  dcecrlblnir  by  word  nn<1  pic- ture a  new  auinmoilvc  i>nrl«  srlndlns 
machtaia  recently  put  out  by  this  company. 
The  aiachlne  la  lltURtrated  In  various 
operations  snd   apeclflcatlona   arc  (Iven. 

Safety  Hataerawa.  Tha  BrUrtol  Company. 
Waferbar>-.  Conn.  Bulletin  No.  «I1,  de- 
acrlblna  the  Brlato  patented  aafety  aet- 
acrew. 

The  aaiher.  to  Ms  arsCaaa.  eatUaoe  tb< 
'e«r  nans  tola  wMsfe  Okeboek  tooy  k«l<s 
.•«^Ma4:    A  a-ei«l  eww  offiteTrid 

eatUaee  tb<ws ■     ieally 

_ald  of 
lai  attMade  toward 

TwUl  DHU>  aad  BeaaMra.  Whltroan- 
Harnea  Manufacturing  Co.,  Akron.  Ohio. 
A  four-page  clnniUr  nhowlns  photoirnphu 
of  Important  enslneerlng  proJiTin,  In  the 
production  of  which  W-U  drills  and  reamers werr   uard. 

Aleadaai.  The  Norton  Company,  Wor- 
re«icr.  Mass.  A  beautifully  Itluatran-d  and 
made-up  catalog,  thirty-alx  pa«c«.  on  fancy 
cnated  stock,  dcacrtblnr  "-  •■'■■-lum  safety 
tile    manufactured    by    '  my.      The 
ttluatrallona  ahow  the  ■  on  atnlra. 
irnula,  fl'wra.  ranr-  ■    ... iiJInsa  and 
plarva    where    a    ■  »urfnce    la    de- 
alred.     Data   for  rnglnecra   snd 
eootracfora   are   In-ni'i-'i 

Thar  Taala.  Independent  Pneumatic  Tool 
Co.,  Chicago.  Ill  A  large  folding  circular 
dewrlbing  a  line  of  Thor  tool*  Including 
drilla,  rlvrtrra.  hammers  and  holsta,  all  of 
the  poounmilc  t>l>e.< 

•.*lee4rle  Pyraiaetara.  Thwlng  In- 
Co,  J»l»  Laocasur  Ave,  Pnlla- VilT    Dullette   No.    10   dMcrlbtoc 

mnatrattng  a  line  of  elactrtoal  Inst  ru- nt* (or  iiKUKurIng  lempernturee  from  the 
eoMcat  to  tilt'  hotteal. 

Oear  railing.  Kvllowa  Oear  Bhaper  Co. 
Bprlnglkald,  Vt.  I-^rat  edition  tA  a  booklet 
entitled  "A  New  Uevalopmant  In  Qcui 
Cutting,"  which  deecrlbae  the  No.  7  hisli 
a|HM.d  gear  xhaper.  Tha  maohlne  la  lllu«' 
bated  la  every  detail  snd  some  toteresUng 
data  are  furnished. 

Catalogs  Wantedl 

tl.  r.  Omy,  tastTUCler  to  mechsntcni 
drafting  and  mschlna  design  st  Wentworlh 
Iniitltute.  Huntington  Ave.  and  Kugglea 
81..  BoHton.  17.  Muaa.,  would  like  lo  re- 
Cflve  cntalnga  on  foundry  and  iiattem- 
mukliiK  cqiiiiiineiit.  machine  toola  and 
ullicr   int'chtiiiloal   apparatus. 

T01..S-AI  ViLAOLArjA,  lludapoat,  Hungary, 
VII,  IKibaiiy-l'tcit  \t.  would  Ilka  to  reoalva 
catalog*  on  tools,  dloa  and  metal-wrorktng machinery. 

||R>rthcomingMeetin»| 
Nallunal  Metal  Trades  Aaaeelatleai  An- 

nual convention  April  IT  to  20,  Hotel  Astor, 
New  York  City.  ||.  w.  Klahar.  1021  Peo- 

ples Oaa  Building,  Chicago,  III.,  secretary. 

Aaiarlran  Gear  Maaufaeturer*'  Aaaocla- lloat  Sixth  annual  ineclliiK,  UulTiilo  N.  Y., 
April  :<>  to  :;.  .S«vretary.  K  l>.  Ilainltn. 
4101   acriiiuniown    Ave,    Phlliidelphia,    Pa. 

Heulhrrn  Nupply  and  Machinery  Uaalara 
AaaorlBllan:  .Vnnuul  nii-etlni;.  Ulrmlngham, 
Alu  .  April  ::<  to  2(.  tin  ■■onjuncllon  with 
American  Supply  snd  Machinery  Manufac- 

turers Aasoclnllon.)  Scurrtary,  A.  M, 
Smith,  c/o  Smith-Courtney  Co.,  Rich- 

mond,  Vs. 

Nallonal    Maehlae    Teal    Balldera*    Asae< 
etoUoa:  Spring  convention.  Hotel  Traymorei 
Atlantic  City,  N  J.,  April  IS  and  I*. 
Ernest  V.  Dulirul,  S17  Provident  Bank 
BIdg.,  Ctoclnnail,  Ohio,  general  msnager. 

Natlaaal  Reaeareb  Cenaelli  Annual  meet- 
liur  of  executive  board,  April  2<,  Washing- 

ton, n.  C.  A.  n.  Kllnn,  18  West  JOth  St., 
New  York  City,  chalrmsn. 

ttorlely  of  InJaalrlal  EaglBaarai  Annual 
mectInK  .Vprll  2<,  27  and  28,  Detroit,  Mich, O.  C.  Dent,  327  La  Salic  St.,  Chicago,  III., 
business  manager. 

National  A«i>aelallon  of  Maaafaetarerat 
Annual  mm-ting,  Waldorf-Astoria  Hotel, 
New  York  City.  May  8,  %  and  10.  Secre- 
Ury,  Ocorae  lloudlnot,  50  Church  St.,  Now York, 

Amerteaa  Beelety  of  Maebaaieal  Engl- 
aeera:  Hpring  meeting,  Atlanta,  On.,  Miiy 
It  to  12.  ,S.cretiiry  Calvin  W.  Ulce,  29 
Wiet   JUlh   St.,   New   York  City. 

National  Supply  and  Machinery  Oaalera 
Aaaoelatloni     Annual    Cnnv<-ntlon,     Atlantic 

City,   May   I   to   U»,      (In   conjunn'     American   Supply  and   Muclilnery 

turera  Aaaoclntion  )     Secrttury,  'I  i 
Parnley,    50t    Arch    Ht  ,    I'hiladelphin,    I  .1 

Foreign  Trade  rnunell:  Annual  ConviMi- 
tlon,  Philadelphia,  I'a.,  May  10  to  12.  Sec- reury,  O.  K.  Davis.  1  Hanover  Square, 
New  York  City. 

railed  HIalea  Thamber  of  remmereai 
Annual  meeting.  Wnahlngton.  D  C.,  May 
IS  In  in  Secretary.  !>.  A.  Skinner,  RIggs 
HUlff .   Washington,   D.   C. 

Nallenal  A»aelallon  of  Office  Managerai 
Anniinl  ineiiing  Wiuthlngton.  D.  C.,  May 
18  to  20.     Secretary,  V.  L.  Howlond. 
American  Society  for  Weel  Treating  I 

PKtaburKh  Section  meeting.  Bureau  of 
MInea  Auditorium,  PUtaburgh,  Pu  .  May 
2t    and    28. 

AsaeHeaa  Poaadryaiea's  Aaaoelalloni 
Annual  meeting,  nocheeter,  N.  Y,  wi-ek  of 
June  i,  SecreUry,  C.  K  Hoyt,  140  South 
Dearborn  St..  Cnilcago,    III 

Amerteaa  Ballway  Aaaeelatloat  Bectlon 
III,  Mechonlcal:  Annual  saeeting,  AtlsntlO 
nty,  Juno  14  to  21.  (Formerly  Uie  Msstsr 
Csr  Builders  and  the  Association  of  Mas- 

ter Mechanics.) 

Amerteaa  Society  for  Teatlag  »«•»•''•>•' 
Twenty-nfth  annual  meeting,  Chalfonte- 
Ha<l<lon  Hall  Hotel.  Attoiitic  City.  Juiia 

28  to  July  1  BecreUry,  C.  L  Warwick. 
Itll  Spruee  Bt,  Phllsdslphls,  Ps. 
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Clennliiic    Miirliine,    (Jtiitollne,    Hatety 
Black   &   Decker   Manufacturing   Co.,   Baltimore,   Md. 

"American   Machinist,"   November   17,   1921 

The  device  is  intended  for  cleaning  small 
parts  with  gasoline.  It  consists  of  a  cast-iron 
pedestal  with  a  bowl  at  the  top.  About  5  in. 
from  the  bottom  of  the  bowl,  a  fine-meKh  screen 
is  supported.  A  plunger  pump  is  cast  integral 
with  the  bowl.  The  cover  is  arranged  so  thai 
it  cannot  be  left  open  when  the  device  is  not  in 
use.  The  operation  of  the  plunger  pump  forces 
a  stream  of  gasoline  or  cleaning  fluid  from 
one  side  into  the  center  of  the  bowl.  The  liquid 
passes  through  the  screen  and  returns  to  the 
pump,  so  that  it  is  used  over  and  over.  II 
is  merely  necessary  to  liold  under  the  stream 
the  part  to  bo  cleaned. 

MlIllnK   -Machine,    Vcrtiful,   High-Speed,  No.  6C 
Becker   Milling   Machine  Co.,  Hyde   Park,   Mass. 

"American   Machinist,"    November   24,    1921 

The  machine  is  for  special  work,  so 
that  spindle  speeds  up  to  1,400  r.p.m. 
may  be  obtained  and  cutters  as  small 
as  7/32  in.  may  be  used.  The  normal 
range  of  speeds  of  the  standard  ma- 

chine is  from  13  to  500  r.p.m..  and 
the  high  speeds  added  do  not  interfere 
with  them.  The  high  speed  has  been 
added  because  it  is  sometimes  neces- 

sary to  do  light  milling  on  large 
pieces  of  work.  A  special  three-speed 
countershaft  is  furnished.  In  the 
work  shown,  a  groove  is  milled  tan- 

gent to  the  circular  wail  previously 
milled,  and  about  1  in.  below  the  top 
face  of  the  work.  A  bushing  is  pro- 

vided for  supporting  the  cutter  close 
to   the  surface  being   milled. 

Grinding,    Drilling    and    Turning    Machine,    Bench,    Parker 
Ex-Cell-O  Tool  and   Manufacturing  Co.,   Detroit,   Mich. 

"American   Machinist,"    November  24,    1921 

The  upper  spindle  head  can  be 
set  at  any  angle  about  f  horizontal 
axis,  being  directly  connected  to 
the  i-hp.  motor.  The  upper  spindle 
has  IJ-in.  travel.  The  lower 
si)indle  has  2J  in.  vertical  travel. 
8:]  in.  vertical  adjustment  an<I  7 
in.  horizontal  travel.  The  ma- 
cliine  weighs  135  lb.,  and  is  21  in. 
high.  Both  external  and  internal 
grinding  op^-rations  can  be  per- 

formed, as  well  as  any  class  of 
cutter  grinding.  By  inserting  a 
tool  in  the  lug  to  the  left  of  the 
upper  spindle,  small  turning  opera- 

tions can  be  done.  By  placing  a 
drill  chuck  on  the  upper  spindle,  small  drilling  or  milling  opera- 

tions   can    be   performed. 

MatrhpN,  Time-Study 
Mortimer  J.  Silberberg  Co.,  Peoples  Gas  Bldg.,  Chicago,  111. 

"American   Machinist,"   November   24,   1921. 

A  decimal  -  graduated,  two- 
handed,  computing,  time-study 
watch  is  shown  in  Fig.  1.  The 
dial  is  graduated  in  tenths  and 
hundredths  of  minutes,  to  in- 

dicate at  any  point  of  elapsed 
time  what  the  raitput  per  hour 
totals  on  the  work  in  process.  A 
sliding  stop  is  provided  by 
which  the  watch  may  be 
started,  stopj>ed  and  started 
again  without  returning  the 
hands  to  the  zero  position.  The 
watch  shown  in  Fig.  2  is  known 
as  the    "decimal   duration"   type. The  small   hand  records  the  revolutions  of  the  large  hand  up  to 
and  including  30  minutes. 

Lathex,    Production,    Quick-Cbange,    Type-8 
Sebastian  Loathe  Co.,  Cincinnati,   Ohio. 

"American   Machinist,"   November  24,  1921 

The  lathe  Is  made  in  swings  ot 
13,  15  and  18  in.  It  can  be  fur- 

nished in  either  the  geared-head 
or  cone  type.  The  bed  can  be 
furnished  in  lengths  from  5  to  14 
ft.  in  the  two  smaller  sizes  of 
machine,  and  from  6  to  14  ft.  in 
the  largest  size.  The  geared 
headstock  provides  speeds  from 
19J  to  487  r.p.m.  for  the  13-  and 
15-in.  sizes,  and  from  14  to  35" 
r.p.m.  for  the  18-in.  size.  The 
geared  headstock  can  be  used 
with  a  double  friction  counter- 

shaft or  with  a  motor  drive.  A  thread-chasing  dial  is  regu- 
larly furnished.  The  quick-change  box  provides  for  the  cutting 

of  threads  from  3  to  48  per  inch,  and  gives  feeds  from  6  to  96 
l)er   inch. 

Urinders,  Motor-Driven,  Belted 
St.   Louis   Machine   Tool   Co.,   St.   Louis,   Mo. 

"American  Machinist,"  November  24,  1921 

The  motor  is  carried  on  a  heavy  arm 
fastened  to  the  rear  of  the  pedestal.  It  is  thus 
protected  both  from  the  dust  and  dirt  that  or- dinarily accumulate  on  a  motor  mounted  on  the 
floor,  as  well  as  from  the  action  of  grit  that 
is  apt  to  find  its  way  into  a  motor  mounted 
directly  on  the  grinding  spindle.  The  addition 
of  the  motor  does  not  increase  the  floor  space 
required  by  the  machine,  and  does  not  interfere 
with  the  operator.  Motors  can  be  furnished  tor 
the  type  of  current  available.  The  starting 
switch  is  mounted  beneath  the  motor.  The  ma- 

chine can  be  furnished  with  practically  any 
type  or  size  of  head  used  on  the  regular  line 
of  "Saint  Louis"  and  "Western"  grinders  and 

polishers. 

r>Iinimeter,    Htrtli 
Coats  Machine  Tool  Co.,  Inc.,  New  York,  N.  Y. 

"American   Machinist,"   November   24,    1921 

The  concern  is  marketing  a 
complete  line  of  the  original 
Hirth  minimeters.  The  minimeter 
proper,  an  instrument  for  pre- cision measurement,  is  shown  at 
the  right.  It  consists  essentially 
ot  a  lever  having  unequal  arms 
and  resting  on  two  knife  edges. 
The  ratio  of  amplification  nui\' 
vary  from  1:50  to  lil.OOO.  de- 

pending on  the  accuracy  to  which 
it  is  desired  to  gage.  The 
measuring  instrument  proper  can 
bo  mounted  in  different  types  of 
holders.  One  application  of  the 

minimeter     is     the     inspection  '  of halls  requiring  high  accuracy.  The  type  shown  is  intended  for 
.measuring  hole.s.  .\nother  recent  model  is  intended  for  gear 
inspection. 

Grinder,  Electric,  Bench,  8-In. 
Black  &  Decker  Manufacturing  Co.,   Baltimore,   Md. 

"American  Machinist,"  November  24.   1921 

The  machine  has  a  3-hp.  motor 
capable  of  operation  on  either 
alternating  or  direct  current.  The 
motor  is  air  cooled,  and  arranged 
so  that  the  cooling-air  intake  is 
located  12  in.  from  the  grinding 
wheels.  The  wheels  are  set  for- 

ward of  the  motor  casing,  so 
that  they  overhang  the  bench.  It 
is  possible  to  grind  long  pieces 
and  odd  shapes  without  interfer- 

ence from  the  casing.  The  ma- 
chine is  equipped  with  two  8  x  ?,- 

in.  grinding  wheels,  wheel  guards. 
adjustable  toolrests,  and  an  electric  cable  fitted  with  an  attach- 

ment plug  and  switch. 

Clip,  paste  onS  x  5-in.  cards  and  file  os  desired 
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THIS  WEEK'S  MARKET 

niTTSBURGH  mills,  with  tvm  «xc«ption».  are  holdinit 

Jr  timly  to  tfc*  Mkioc  pritr  of  (1.60  p«r  100  lb.  on  struc- 
tand  atM^M.  fi»t*»  and  mild  •i(«i  bar*.  Only  in  exceptional 
MMi,  iawahrtog  lari*  toniuc**.  is  tb«  qnolatioD  of  11.40 

«Hf|jr  sktaiMbtc. 
Oo^par  iiliiiti  (ba*«).  in  New  York  wareheusea.  ar«  quoted 

•k  l>K.#MU.  as  compared  with  201r.9Stc.  per  lb.  one  week 
afVL  Capper  market  cMitinun  tn  »how  improvement;  linr 

sl  firmer.  Dealer*'  purrha«inx  prices  on  old  copper 
qttotod  at  aa  athraJBce  of  Ic.^k.  per  lb.  in  Cleve- 

Raw  Unseed  od  quoted  in  Chicar'*  at  97r.  as  against  91c. 
per  fm\.     New  York  continues  to  quot«<  K7c.,  but  cutting 

this  ftcure  to  the  extent  of  Sc.  has  resulted  in  quota- 
i  ranfinf  from  Mc.  to  87c.  per  iral.  in  S-bbl.  lotn. 

IRON  AND  STEEL 

groM   loa  —  Quo<aiioa>   compiled    by    The MC  IRON  —  P 
Usitbew  Aady  Co. 

CINnNNATl 
No.  2  Sovtbeni 
Nortkern  Bsmc 
Seaihcrn  Ohio  No.  2 

NEW  YORK— Tidewster  Delivery 
Souikcro  No.  2  (SilicMi  2.25  to  2.7S) 

BIRMINGHAM 
No.  2  Fooadry 

PHII.ADEI.PHIA 

Csstctn  Pa..  No.  2<.  2  2S-2.7S  til 
VircinisNow2       27.24 
Basic         19.84 
Grey  Forpi       20.50 

CHICAGO 
No.2Fooadrylecal       
No.  2  Poondry,  Soutkcm,  til  2.2592.7$  ..... 

PITTSBrRGH.  iaduJinc  rrcighc  charrc  from  Valley 
No.  2  Foundry 

S2I.I7 
19.71 

21.02 

28.16 

15  50 

21.26 

21.70 
21  67 

20  46 
19.46 
21.96 

IKON  MACHINIRY  CACTINCS— la  ceau  per  pound: 
Light  Medium  Heavy 

Pin»bargk    0  0  60  3.5 
   ».0  5.0  a.6J 
   5.0  4.0  S.5 

iiion*  arc  in  cents  per  pound  in  various  cidsi 
slao  ibe  bate  quotationf  from  miO: 

Piiisbnrgh, 
Lares 

Mas  Aaacslcd  Mill  Loa 
No.  10    2.2S 
1U.12    2.M 
No.  14    2.)5 
No.  16    2.55 

Bisck 
No*  17  tad  21.  2  S5 
Nos.  22  and  24.  2  90 
Nsa.  25  and  26.  2  95 
|lo.2«.  S  00 

Gshrsahsd 
Nos.  10  sad  II.  5  00 
Nos.  12  and  14.  J  10 
No*.  17  and  21.  )  40 
Nss  22  sod  24.  3  55 
N«u26    J. 70 
Ne.18    4.00 

New  York  Oevclaad 

28 

33 

38 
48 

10 
15 
20 
30 

3.80 

3  85 
3.90 
4.00 

3  55 
3  60 

3  65 
3  75 

Chicago 

3  38 
3  43 
3  48 
3.58 

3  95 
4  00 
4  05 4  15 

IS 

25 
55 
70 
85 

15 

WROl'CHT  PIPK — The  followinR  ditcounti  are  to  jobbers  for 
carload  lots  on  the  latest  Piitthurch  basing  card: 

Steel  BUTT  WEID 
Black    Galv.  Inches 

. ...     71  581  itoli... 
LAP  WELD 

2   

21  to4... 

4)  to6  .. 7  to  12.. 

Iron 
Black 

..     44J Inches I  to  3 

2.. 

21  lo  <. 
7  to  8 
9  to  12 

BITT  WEID.  EXTRA  STRONG.  PLAIN  ENDS 

1  toll       69  $71  (toll       4I> 
2  to  3       70  58} 

LAP  WELD.  EXTRA  STRONG,  PLAIN  ENl;.. 

GaU. 

29J 

64 

51 
68 

55 
65 

11 

64 

50 

39 

25 

42 

29 

42 

JO 

40 

27 

2       62 
21(0  4       66 
4|to6       65 
7  to  8       61 
9  to  12       55 

Malleahie  fitting* 

SOi 

$4 

53 

47 

41, 

2    40} 

2ito4    43 
4jto6    42J 

7  to  8    3.S Otoi:    30i 

27 

n 

30 

18 

l\ 

Classes  B  and  C,  Banded,  from  New  York 

'isi?  m  m  m 
?,  Handed,  from  New  York 

•■■  ««i«.«i-i«.    iitsssf^a.       ^^lannvs    g3   aiiu    v>a    u«iiUGU,   iiuni     I 

stock  sell  at  net  list.   Cast  iron,  standard  sixes.  20-5%  off. 

IMtOUGHT  PIPE— Warehouse  discounts  as  follows: 
New  York     Cleveland         Chicago 

Black  Galv.  Black  Galv.  Black    Galv. 
I  to  3  in.  steel  butt  welded.  6<>%  53%  60) 
2i  to 6  in.  steel  lap  welded.  61%^  47% 

Malleable  fittings.    Clasiei  B  and  C, 

stock  tell  at  list  less  10%.    Cast  iron,  standard  sizes,  32-5%  off. 

MISCELLANEOUS — Warehouse  price*  in  cents  per  pound  in lOO-lb.  lots: 

New  York  Orveland  Chicago 
Open  hearth  ipring  iteel  (base) 
Sprint;  ttcci  (light)  (bair)   
Coppered  Bessemer  rods(base).. 
Hoop  ited   
Cold  rolled  strip  stesi   
Floor  plates   
Cold  finished  shafting  or  acrew. 
Cold  finished  flats,  squares. .    . 
Structural  shapes  (base)   
Soft  steel  bars  (bate)   
Soft  steel  bar  shapes  (bate).  . 
Soft  Iteel  bands  (base)   
Tank  plates  (base)   
Bar  iron  (2  00@2.10  at  mill) .  . . 
DriU  rod  (from  list)        55®u0% 
Electric  welding  wire: 

A           8.50   
1           7.15   
A»ol    6.75   
Higrh  speed  steel  is  quoted  in  Cleveland  at  90c. 

4  CO 
6  00 

4.50 

600 
6  00 

6.00 
7.00 

8.00 
6.0S 

3.38 
2.96 

J.IJ 
6.25 

8.25 

6.50 

4.60 
4.56 3.40 

3.35 S.25 
3.40 

3.85 J.  75 
J.90 

2.63 
2.46 

2.63 2.53 
2.36 

2.28 

2.5.1 

2.36 

2.28 
3  13 2.88 

2.63 

2.46 
2.38 2. S3 3  52 
2.78 !®o0% 

55% 

50% 

METALS 

Current  Price*  in  Cent*  Per  Pound 

Copper,  electrolytic  (up  to  carloti),  New  York   
Tin,  S-ton  lots.  New  York   
Lead  (up  to  carlots),  St.  Louis,  4.6S;  New  York   
Zinc  (up  to  carlots),  St.  Louis,  4.77);   New  York   

Aluminum.  98  to  99%  ingot*.  1-15  N*"  York
  Geveland tonlot*.....     19.20  20.00 

Antimony  (Chinese),  ton  spot       5.50  6.50 
Copper  thcett,  bate   19.SOA20.50  20.50(^21 
Copper  wire  (carlots)   I4@il4.25  17.00 
Copper  rods  (ton  lots)      19.25  21   50 
Copper  tubing  (I00*lb.  lot*)    20.75  22.50 
Brats  >hceis(IOO-lb.  lots)      16.25  16.50 
Brati  tubing  (lOO-lb.  lots)     18.00  18.50 
Bratsrodt(l,000-Ib.  lot*)     14.25  15.00 
Brail  wire  (carlots)     16.75  16.50 
Zincthectt  (casks),  (8%  di*.  carlots)..   10.50  9.15 
Nickel  'ingot  and  shot),  Bayonne,  N.  J.  41 .00    
Nickel  ̂ electrolytic),  Bavonne.  N.  J.  .  44  00    
Solder  0  and  )),  (case  lots)      19.00  22.00 
Babbitt  netitl  (best  grade)     32.00  41.00 
Babbitt  metal  (commercial)     16.50  13.50 

13.621 

30.25 
5.00 

5. 121 

Chieaga 

18.00 
6.7S 23.00 
16.25 

19  50 2.1.00 

18.75 

20.50 

15.75 

15.75 

19.00 
36.00 

9.00 
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Shop  Materials  and  Supplies   | 
SPECIAL  NICKEL  AND  ALLOYS— Price  in  cents  per  lb. 
Malleable  nickel  ingots    45 
Malleable  nickel  sheet  bars    47 

Hot  rolled  rods,  Grades  "A"  and  "C"  (base)    60 

Cold  drawn  rods,  Grades  "A"  and  "C"  (base)    72 
Copper  nickel  ingots    37 
Hot  rolled  copper  nickel  rods  (base)    45 

Manganese  nickel  hot  rolled  (base)  rods  "D" — low  manganese  64 
Manganese  nickel  hot  rolled  (base)  rods  "D" — high  manganese  67 

Base  price  of  moncl  metal  in  cents  per  lb.,  f.o.b.  Bayonnc,  N.J.: 
Shot      35.00     Hot  rolled  machined  rods  (base). .  .      53.00 

Blocks     35.00     Hot  rolled  rods  (base)       42.00 

Ingots     38.00     Cold  drawn  rods  (base)       56.00 

Sheet  bars.  .  .   40.00     Hot  rolled  sheets  (base)       55.00 

OLD  METALS — Dealers'  purchasing  prices  in  cents  per  pound: 
New  York  Cleveland  Chicago 

Copper,  heavy,  and  crucible      10.00 
Copper,  heavy,  and  wire        9.50 

Copper, light,  and  bottoms       8 
Lead,  heavy        3 
Lead,  tea       2. 

Brass,  heavy        S 
Brass,  light        4. 

No.  1  yellow  brass  t  u  rnings        5 .  00 
Zinc   

TIN  PLATES— American  Charcoal  Plates— Bright— Cents  per  lb. 

SHOP  SUPPLIES 
Current  Discounts  from  Standard  Lilts 

00 10.50 
10.50 

so 10.00 9.50 

so 
8.50 8.75 

7S 3. SO 3.50 
75 2. SO 3.00 
7S 5.50 8.50 
25 4.25 5.00 

00 5.00 S.2S 
75 2.00 2.50 

New 
York 

"AAA"  Charcoal  Melyn  Grade: 
IC,  20x28,    112  sheets       20.00 
IX,  20x28,    112  sheets       22.50 

"A"  Charcoal  Allaways  Grade: 
IC,  20x28,    112  sheets        17.00 
IX,  20x28,    112  sheets       20.00 

Coke  Plates,  Bright 
Prime,  20x28  in.: 

lOO-lb.,        112  sheets        12. .^0 
IC,  112  sheets        12.80 

1  erne    Plate 

Small  lots,  8-lb.  Coating: 
100-lb.,    14x20         7.00 
IC,  14x20         7.25 

Cleve- 
land     Chicago 

18.25 
21.00 

16.00 
18.75 

12.00 
12.30 

S.60 
5.85 

18,50 
20.90 

17.00 
19.60 

14.50 14.80 

7,25 

7.40 

MISCELLANEOUS 

Cleve- 
New  York  land 

?0.07.J@g0.10  go.  12 |Cotton  waste,  white,  per  lb.  . 
Cotton  waste,  mixed,  perl  b..  .  . 

"Viping  cloths  per  M.,  131x135.. /iping  cloths  per  M.,  13Jx20J. 
Sal  soda,  100  lb.  lots   
Holl  sulphur,  360  lb.  bbl.,  per  100 
,1b.....   

Linseed  oil,  per  gal.,  5  bbl.  lots. .  . 
!?hite  lead,  dry  or  in  oil      100  lb.  kegs 
led  lead,  dry      100  lb.  kegs 
ited  lead,  in  oil      1001b.  kegs 
fireclay,  per  75  lb.  bag.  . 
koke,  prompt  furnace,  ConncUsvitle. .  .per  net  ton 

~l>ke,  prompt  foundry,  Connellsville..  .per  net  ton 

055@.09 

2.80 

2.85 
.84Ci    87 

09 

50.00 
55.00 
2.50 

3.25 

.99 

Chicago 

go.  12 .09 
55.00 
65.00 

65 

50 .97 New  York,  12. 25 
New  York,  12.  25 
New  York,  13.  75 

.80  1.00 
$3.25@3.50 
4.25(^4.75 

New       Cleve- 

.,    , .      „  York         land    Chicago Machine  Bolts: 

All  sizes  up  to  1x30  in      60-5%  60-10%  60-10-10% 
Iiandljx3in.  uptol2in       50%   60-10-10%   60-10% 
With  cold  punchsd  sq.  nuts        50%          
With  hot  pressed  hex.  nuts  up  to  1x30 

in.  (plusstd.  e2traofl0%)       55%       ..?4.00off 
Button  head  bolts,  with  hex.  nuts        35%     ?3.90  net 
Hex.  head  and  hex.  nut  bolts         40%              65-5% 

60% 

50^5% 

Lag  screws,  coach  screws         65% 

Square  and  hex.,  head  cap  screws.  .  .  .  75—10%         75% 

Carriage  bolts,  upto  lin..\30in     50-10%       60-10% 
Bolt  ends,  with  hot  pressed  nuts       60%          
Tap  bolts,  hex.  heads       25 %         

Semi-finished  nuts  |  and  larger        75%       75-10%         80% 
Case-hardened  nuts        65% 
Washers.caat  iron,  §in.,  per  1001b.  (net) 

Washers.cast  iron,  fin.per  1001b.  (net) 

Washers,  round  plate,  per  100  lb.  OfFhst 

Nuts,  hot  pressed,  sq.,  per  100  lb.  Offlist 

Nuts,  hot  pressed,  hex., per  1001b.  Offlist 

Nuts,  cold  punched,  sq.,  per  100  lb. Off  list 
Nuts,  cold  punched,  hex.,  per  100  lb. Off  list 
Rivets: 

Rivets,  j^in.  dia.  and  smaller        60-5%  60-10-10%      65-5% 
Rivets,  tinned        60-5%  60-10-10%  4ic.  net 
Button  heads  4-in.,  |-in.,  1x2  in.  to  S 

in.,  per  1001b   (net)      J3.50  ?3.2S 

.4.50 

?3.S0 83.50 3.75 

3.50 3  SO 
4.00 3.50  net 

3.00 
3  50 

4.00 

3.00 
3.50 

4.00 

3.00 
3.50 

4.00 

3. CO 

3.50 
4.00 

Cone  heads,  ditto.   (net)        3.60     3. 35 

\\   to    l|-in.    long,    all    diameters, 
£AT.R.^perl001b         0.25       

I  in.  diameter     EXTRA 

\  in.  diameter    EXTRl 
1  in.  long,  and  shorter    EXTRA 
I>onger  than  5  in    EXTRA 
Less  than  200  lb    EXTRA 
Countersunk  heads    EXTRA 

Copper  rivets   
Copper  burs   

0.15       
0.50       

0.50       

0.25       
0.50       

0.35       23.35  base 

60-5%  50%      50-10% 
40%  50%         

J3.00 

3.10 

O.IS 

0.15 
O.SO o.so 

025 

0.50 

Lard  cutting  oil  (50  gal.  bbl.)  per  gal. 

Machine  oil,  lubricating,(50  gal.  bbl.) 

per  gal   
Belting — Present  discounts  from  list  in 

fair  quantities  (|  doz.  rolls) 

Leather; 
Light  grade   

SO  65 

SO  50 
SO.  55 0.45 0.35 
0.40 

50%    50-5%   60-10% 

Medium  grade      40-5%  40-10-2^%     50% 
Heavy  grade         35% 

Rubber  and  duck: 

First  grade         60-5% 

Second  grade    60-10-5% 
Abrasive  materials — In  sheets  9x1 1  in. : 

No.  1  grade,  per  ream  of  480  sheets, 
Flint  paper                  35.84 
Emery  paper         8.80 
Emery  cloth              27.84 
Flint  cloth,regu!arweight,width3J 

in..  No.  1  grade,  per  50  yd.  roll,         4.50 
Emery  discs,  6  in.  dia..  No.  1  grade, 

per  100. Paper    1.32 
Cloth           3.02 

40%      40-5% 
50-10%       

60-5%  60-5% 

S3 .  85 

11.00 

32.75 S6.48 

8.80 
29.48 

4.9S 

1.49 
3.20 
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NEWa»rf  ENLARGED 

Machine  Tools  and 

Machinery-  Wanted 

_.  Th»     BlrmlacbMi 

to  atac 

Iron 
kMi  —  TIM 

for 

Wln^    MI    Av«.    U    ■wytUi*   ■lM«r, 
l-«  la.  aad  Ugkur  ikwta. 

Ate,  nil"i  T-  AtetaiM  Drydoek  Co. 
telK  •«  Bitan  «..  A.  Kxtdy.  Purch.  Aft. 
— «v«  IT  la.  iMUlant  Unhm  and  oa«  No. 
«    LaBlairf   aOllbNI    Mtdila*. 

Aftt.  ■•»•— TW  ■tllpai  M«|.  Co.  H.  It. 

Homl.  PTM.— oa*  WBh  mf«  drlllln«  »p- imraMa  (or  «rlUli«  rt««(  tolM  In  riiMt* 
l^  UnllB  rttHI*^  lo  that  uaad  tor  anlp 

ptota*  (ar  bMltfinc  mmchinr  lu  b*  uanl 
1^  kaaMw   P>a><^    **    >"    ""^   aiMlvr. 

Aiwatoa— Olob*    A    No.     I     Ic 
Hrltmaa  ConMr.  Co.. 

,^^. — rlrctrtc     »l«v»tor     •««! 
„.         t«(rtaTr«Uun    •y»«»m    and 
lo*  craaa  muuns  machinery. 

-The  Canlonmeni  Mer- 
<*uilU*  Co.  H  I  Rooc  fccy  — cotnpljl* 
Haa  ol  rr-"^  factory  machinery  for 

~    caanOTT.   alao   eroamvry    and    dairy 

     -Hm     Eatoaton     Cotton 

Garry.  Pr»«  and  Mgr.  — 
.  .^adrni  I  la  and  fttM  hun- 
apHMm  tor  eotton  mill. 

W.  RoaiL  e/o  i1ot«l  Mar- 
.„    mtV9U»u    and    marhlnrry 
B^wipaprr   filanl 
l««a— K   A.   rord.  oU  drlU. 

.-m*    C»d«»    Knlliln*    Co.. 
A**'— oa*   Seoll   *    \Vllllaini| 

     11   IB.  dlaOMtM'  with    l«   ••nd 

laa-  "*"  Chlcaio  Roll'r  Hkai* 
WmM    UUa  m.   II    Warr.    flirch 
rMtteal  »•*  aurfa*^  «rlndrr 

s    t(    with    or   wllhoul    ma«n«llc 
mm   I   In.    high   cptmI   hammer 

MIWmI 
.   QuadrmnsI*   Mfr   C». 
SL — un«    It    to    CO    la. 

ir«  alMar  lo  cot   U  tmiw*  aUot. 

«t 
Oa* 

Bulldrr*     Hprclally 

,_^_„   4    a<»<-mblln«    ta(h>-. 
W9  to    *•    In    alao    a    p\mn*r   and    a 

_joB  <Oary  P.  O  )— Th»  Unl- Panlaad  OvtaMit  Co— oa»  ••   la.  « 

l,a««  Hk  atact*  franv  alram  hammor. 
}U  1  bortaoatal  airlodU  mllllnn  ma- 
•Mk  taW»  14  n    X  1  ri  .  ..  _ 
«  b«a4  oatck  rMum  piao*r  with  b*d 
■rid*  aad  1»  ft    Umtt. 
•-T»    -J"   auhnit    lUTTM    lalh«    wKh 

a  and   71    M>    •pKx'l'   ''"'*' 
.B.  >  li  (L  •adn*  lath' 

r>fl«  «■!  HrruUr  aa*  I"  >vi  malarial 
It  IB.  la  dumrttr.  im  lu«t«rv 
u    WliMla — Tha    Cantral    Kumltaro 
rMNh  ftania  Fr  Mt. — woodworlilns  mm- 

chlaM.   iDciudlnv  pUUMT.   (kapor,   rip  aaw, «<c. 

Kaa.,  irt«hMa— The  Kniplro  Sand  A  Ma- 
irrial  Co..  ttti  .N'ortharn  Bld«. — mixer,  oon- 
v<.>in(  fsjulpoMat.  Maam  boiler  and  mla- rellanroua    rqulpntMll. 

Uk.  itkrvvaaart — W.  B.  Hampton.  7  IS 
Chrlatian  8l. — additional  machinery  tor  tha 
manufacture  of  machinery  etc. 

Maaa..  nMlaa-  I'rrklna  A  Boland.  1T< 
FMaral  ."^l  inmiiufticturera  uf  cottun  yarn) 
— lata  model  rhinchllla  maehlnv  Curtia  A 
MarM*  make  prefrrred. 
MUk  D««>aM  —  The  Baiehelder-Waa- 

mtlBd  Co.,  MM  Weat  Jrireraoii  Ave..  D.  W. 
l>avie.  I*urch.  Act  — laihi-  for  lumlns  atone. 

MIrli-  Datralt  The  (Irowe  I'olntr  Sheet 
Metal  Wka..  14Slt  Jrfferaon  Ave.,  B. — 
woodworklnc   machine. 

Mlek..  Detratt — The  Ka-Wood  Oear  Co., 
:!ll  Huperior  St.-  mtacellan<H>u«  machine 
ahup  equipment.   Including   heavy  preaa. 

Mleh..  DetraH — l,amb  Co..  ISII  Prank- 
lln  St. — amall  acrew  machlnm  plain,  amall 
■crew  machlneo  autumallc.  und  amall 
punch  preaaea  about  No    2  or  No    ]. 

Mbuu  Mlaaaapalle  B.  \V  and  L..  Har- 
ria  Co.  K07  Unlveralty  Ave..  8.  E..  gen- 

eral machine  ahop  niieralora — machine  (oola 
fur   equipping    new    plant 

MlBB..  Mlaaeapellii — The  Liberty  Oarage, 
tti  loth  .SI.  .s ,  K  J  Maaon,  I'urch.  Agt. 
— equipment   for   autu   repair   nhop. 

Xlaa.^  Kew  Pragae — The  Oopher  Ma- 
Chine  Mfg.  Co.  haa  aent  out  a  prlntr<l  ll«t 
of  machine  tool  and  machinery  rf<iulrc- 
meau. 

Mlaa..  Ml.  Paal— The  r>ept.  Bduo.,  City 
Hall.   H.    W     Auatln.    I»urch.    Agt — 
One  ti-noner.  H  In.  rapacity  allde  I| 

tenon,  complete  with  all  knlvea  and  belta. 
tilting  tabli-  for  angle  tennnlting  motor  I 
(ihaae.  ««  cycle,  ;:o  volt.  Oliver  So.  126 
leM    culafl    altarhment.    or    almltar. 

One  bench  trimmer.  Oliver  No.  "O"  or almllar. 
One  hollow  chlael  mortlaer  motor  drive 

on  uplndle.  motor  I  phaw.  to  cycle,  22* 
vr.li.    Oliver    No     SIP   or    ■imllar 
One  variety  »aw.  romplrte  with  motor 

bell  drive,  mortUIng  and  boring  attarh- 
ment  with  all  rhuu-I".  unlveraal  ripping 
feace.    plain    lat)  nng    one    rip    aaw 
and   on*  cut-ofr  '■>n    S   phaae.   <0 
cycle.  220  volt.  '  10  or  almllar. 

M*.,  JapllB — The  Auto  Service  Co.,  101 
North  Main  flt  ,  L.  C.  Martin,  l»urch.  Agt. — lathe  for  garage  and   machine  ahop. 

M*..  JapUa — The  city.  J    M    Lane.  eomr. 
  lathe  and   other  amall  toola  for  maohlno ahop. 

Ma..  JmUb— The  Creech  Auto  Bapair 
C  20»  Kaal  2«th  St.  T.  Creech.  Purch. 
Agt  — lathe,  drill  preoa.  emery  wheel  and 
•land 

Ma..  JapllB— The  Lewla  Machine  Co,  m 
Joplin  HI  — largf  lathe  and  drill  preaa  for 
machine  ehoii. 

Ma..  JapllB— The  MInera  foe  A  Fuel  Co., 
Ill  Main  Ht  — J  K  Campliell.  Mgr — com- nr<-a«<>r  alxiut  4&0-I0U  cu  ft  free  Blr,  110 
lb    working  air  preaaurr,  ateam  driven. 

Mb..  JaaWa  Tha  Raoond  Street  <]>rag«> 
2nd  HI  •  -11.  Caoanlar,  Purch.  Agt.— iath«. 
drill   preea.   ahafling  and  belting 

Mb„  J«#Ua— L  Stitee,  141t  Main  St.— drill    t>Trm.    lathe   and   abaft Ing 

Mo„  HprlngAeld— The  Wtlholt  OU  Co., 
71S-21  Woudruir  HUlg.,  K.  M.  Wllhott, 
I'uroh,  Agt. — oil   altering  machinery. 

N.  T.,  Albany— tr  1..  Cadlo.  Sunt.  Pub 
Wka.,  will  rmvlve  bltbi  until  April  11  lor 
two  B  ton  el<«trlo  gantry  oranea  on  liurge 
Cunal  Terminal*  ul  Hoi-heitter  uml  Syra- 
cua«,  TtTiiiiniil  Contr.    112. 

N.  v..  BInchamton— The  A.  A  J.  MfK 
Co..  I4U  Wuit'r  St. — Hpuclul  machinery  and 

equipment  fi>r  the  manufacture  of  metal 
egg-baatera. 

N.  v.,  Bafala — Tha  Amer.  Radiator  Co., 
UOT  Klmwood  Ave.— two  14  In.  and  alx  16 
In.  Barnea  drill  preaaea;  one  high  n>«e<l 
drill  pn-BM;  one  radial  drill  prvRa  S(  In 
arm:  »n>-  ahupiT.  24  In  atrokt-;  one  20  In 
lathe.  I  ft.  ceiiier:  on«  milling  machim- . 
one  Brown  A  Shur|>i<  unlveraal  grinder  und 
one  power   hurk  luiw. 

N.  T..  Baffala— The  Heaii  Rubber  Wka., 
622  Bway. — complete  vulcanlalng  outflt  and machinery. 

N.  v..  Baffala— J.  U.  Landalttel,  S7S 
Olenwood   St. — amall   printing   praas. 

N.  v.,  Cartbaga— D.  J.  Renaud  *  Son. 
Inc ,  472  Waat  End  Ave.— amall  oil  burn- 

ing braaa  furnace. 

N.  v..  Maaehoatar— A.  J.  Butterfleld— 
tlnamlthera  and  roofer*  toola  and  ma- chinery. 

N.  v.,  WaUHown — The  BIche-Gardn.T 
Motor  Co.,  Stone  St. — 1 A  I",  cold  rolled 
ahaftlng.  14  In.  hangera  and  one  12  In.  x 
I  In.  ipllt  ateel  pulley. 

N.  T.,  Watertnwn— The  Brennan  Bng. 
Co..  Mill  St..  M.  Brennan,  Purch.  Agt.— 
pipe  tupping  and  threading  machine  and 
porluhli-    volt-meter    with    eaae. 

N.  Y.,  Watertown— (Iray  Bro*.  VuloanU- 
Ing  Wka..  Inc..  436  Stale  St..  A.  J.  Qray. 
Purch.  Agt.— triple  chain  holata,  |  and  1| 
ton. 

N.    C    Chalybaatc    Bpriaga— W.    J.    Mor- 
rla — machine  to  handle  gravel  from  pit  to 
cara.  Information  on  new  machine  or  will 
oonalder  uaed  track  crane. 

N.  C  Hickory — P.  B.  Wllliama,  1601 
lOth  St. — machine*  to  manufacture  aho* 
Btrlnga. 

N.  C  Pembroke — The  Honey  Sorghum 
Producer*  Crj-operatlvi.  Anon. — three  roll 
cruHher,  ovuiiorator,  fllter.  englni..  tank, 
boiler  and  varloua  machinery  for  new  can- ning factory. 

O.,  Cleveland — The  Fanner  Mfg.  Co., 

nrookalde  Tark.  (foundry).  J.  E.  O'BrlM. 
Purch.  Agt — Toledo  prene,  acrew  maohlM 
and  aeveral   moulding   machine*. 

0„    MaaaUlon— The    Moaiilllon    Alumlnil 
Co. — V.     Wolt.     Purch.    Agt —throe    12 
■pinning   lathra  with  alldlng  tallalock. 

Pa..  Allealewn — The  Deflnnre  Auto  . 

Corp.,  It  H.  IVleraon.  Purch.  Agt.- 
draulk:  preaa,  milling  machlna,  lath* 

gear  cutter 
Pa.,  BrWgevllle — Th*  Universal  Steel 

— ahaar,    t'liHodiW-    or    Alligator    for    ' 
tinc  aofl  aK'cl  bllleta  cold. 

Pa^    Erie — The    Rri«    County    Comr 
acala*  to  weigh  truekg. 

Pa.,    Hawley— K     I.Aldwlg,     plumtwr 
ateamfltler — pl|H-  threading  machine  to 
thri-ttda  on   plfie  up  to  4   In. 

Pa..    Phlla.— O.   T.    ICerahner,    tit    No 
I4th  HI ^^nx  aole  h-alher  alrlppiT 
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P»..  Phlla. — R.  Mari.  5843  Morton  St. — 
(iough  mixers,  conveyors  and  electric  fur- 
naces. 

Pa.,  Phlla.— M.  Molster  &  Co.,  3931  North 
5th  St..  M.  Molster,  Purch.  Agrt. — wood- 

working machines,  drill  press,  metal  work- 
ing   machinery,    shafting,    hangens,    etc. 

Pa.,  Phlla. — R.  Schleter,  Kensington  and 
M  Sts..  (hosiery  mill) — spoolers,  winders 
and  cones,  also  automatic  hosiery  machines, 
belting,    shafting,    etc. 

Pa.,  Pittsburgh — Hubbard  &  Co.,  6301 
Butler  St.,  H.  G.  Glaser,  Jr.,  Purch.  Agt. 
— two  1}  or  li  in.  Acme  heading,  forging 
and  upsetting  machines  with   10   in.  stroke. 
Pa,,  PCttHburRh — P.  Limegrower,  12fi 

Collins  Ave.^ — electric  hoist  outfit  or  25  hp. 
gas  engine. 

Pa.,  Pittsburgh— H.  Muser,  314  38th  St. 
— small  drill  press.  18  in.  power  saw  and 
small  emer.v   wheel    (used). 

Pa.,  Willow  «rove — J.  Stuckert — one  10 
ton  ice  manufacturing  machine  (used  pre- 
ferred). 

S.  C,  Snmter — The  Sumter  Pine  Co.,  604- 
605  City  Natl.  Bank  Bldg.,  R.  B.  Waters, 
Secy.-Treas.  —  complete  machinery  and 
equipment  for  the  manufacture  of  boxes 
and  crates. 

S.  C,  Winnsboro — J.  P.  Watson — com- 
plete woodworking  machinery  outfit  includ- 

ing matchers,  planers,  sanders,  etc.,  for 
turning  out  handles,  spokes,  etc.,  from 
hard  wood  lumber. 

Tenn.,  ChattanooKa — The  Chattanooga 
Roofing  &  Fdry.  Co..  Msnry  Ave.,  J.  E. 
Annis,  Purch.  Agt. — 20  in.  drill  press,  up- 

right with  stationary  head,  capacity  1  in. 
hole    in   cast    iron    and   steel. 

Tenn.,  Chattanaoga^ — M.  B.  Parker,  1912 
Oak  St.,  manufacturer  of  machinery,  etc. — 
one  48  x  48  in.  x  IG  ft.  belt  driven  planer, 
with  two  rail  heads. 

Wis.,  Beloit — J.  H.  Saris,  412  Broad  St. — 
modern  repair  shop  maclilnery,  includins 
gasoline  storage  tanks  and  pumps  and  an 
air  compressor. 

Wis.,  Green  Bay — The  Green  Bay  Cold 
Storage  Co..  113  West  Walnut  St. — re- 

frigeration   machinery. 
Wis.,  Aladison  —  The  Autowash  Co.,  7 

South  Bedford  St.  —  equipment  for  auto 
repair  work. 

Wis.,  Milwaukee  —  C.  Bielefeld,  1161 
Grant  St.,  carpentry  and  millwork — 24  In. 
planer. 

Wis.,  Milwaukee — H.  Hawker,  271  Bishop 
Ave.,   (woodworker) — 22-26  in.  band  saw. 
Wis.,  Milwaukee  —  M.  Schmidt,  2916 

Galena  St.,  carpentry  and  woodwork — band 
saw,  planer  and  sander. 

Wis.,  Milwaukee — E,  Wiener,  301  7th 
St. — woodworking  machinery  for  the  manu- 

facture  of   special    uiihoistered    furniture. 

Wis.,  Milwaukee — M.  A.  Weinreis.  241 
Lake  St. — one  300  to  350  ft.,  two  stage 
belt  driven  air  compressor  and  one  8x8 
X  8  and  one  10  x  10  belt  driven  air  com- 
pressor. 

Wis.,  Oshkosh — The  Gibson  Tire  &  Re- 
pair Co.,    7    Church   St.— one   tire   pres.s. 

Wis..  Park  Falls — The  Flambeau  Paper 
Co.,  G.  Waldo,  Purch.  Agt. — traveling 
crane. 

Wis.,  Portage — The  Portage  Underwear 
Mfg.  Co.- — one  18  in.,  14  cut,  knitting  ma- 
chine. 

Wis.,  Waupun — C.  A.  Shaler — special 
machinery  for   vulcanizing  plant. 

Ont..  Burford — The  Paris  Knitting  Co.. 
Ltd.,  has  secured  an  old  factory  building 
and  plans  to  install  etiuipment  for  the  man- 

ufacture of  soxs  and  stockings.  Estimated 
cost,  $30.1100. 
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Metal  Working  Shops 
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Cal.,  Fresno — Dolson  &  Anderson,  Inc.. 
902  Bush  St.,  San  Franci.sco.  have  awarded 
the  contract  for  the  construction  of  a  3 
story  garage  and  stort?  building  at  121S 
Bway.,    here.      Estimated   cost,    J50,000. 

Cal.,  Martinez — The  California  Car  Co., 
Alexander  Bldg.,  San  Francisco,  will  con- 

struct a  car  plant  comprising  1  story  build- 
ings, here. 

Cal..  Oakland — D.  Crosby,  105  Sheridan 
Ave.,  Piedmont,  will  build  a  1  story  battery 
station  on  Webster  St,  near  15th  St.,  here. 
Estimated  cost,  JIS.OOO. 

Cal..  Point  Lonia  —  Spec.  4599  —  Th» 
Bureau  of  Yards  and  Docks,  Navy  Dept., 
Wash.,  D.  C,  plans  to  build  a  garage  here. 

Cal.,  Sao  Franeisco — The  York  Realty 
Co..    c/o  W.    L.    Sohmnlle,   Aroht.,    40   Mont- 

Bomery  St.,  is  having  plans  prepared  for 
the  construction  of  a  1  story  auto  body 
factory  on  Harrison  and  21st  St.,  for  the 
Martin-Parry  Corp.,  500  Golden  Gate  Ave. 
Estimated  cost,   J15.000. 

Conn.,  Hartford — The  Bush  Mfg.  Co.,  77 
Commerce  St.,  has  awarded  the  contract 
for  the  construction  of  a  1  story,  50  x  250 
ft.  addition  to  its  plant  on  Wellington 
Ave.,  for  the  manufacture  of  machinery. 
Estimated    cost,    »60,000.      Noted   March    2. 

Conn.,  Hartford  —  Herchman  &  Levine, 
223  Main  St.,  is  having  revised  plans  pro- 
pared  for  the  construction  of  a  2  story,  8S 
X  190  ft.  garage,  repair  shop  and  sale* 
Uuilding  on  Main  St.  Estimated  cost, 
$125,000.  F.  C.  Walz,  407  Trumbull  St.. 
Archt. 

Conn.,  New  Britain — ^A.  J.  Olson,  3S4 
Stanley  St.,  Is  having  plan«  prepared  for 
the  construction  of  a  1  story,  112  x  1.12  ft. 
garage,  etc.,  on  Arch  St.  L.  A.  Oldershaw, 
259  Main  St.,  Archt. 

1).  C,  Washington — The  Salvation  Army, 
521  13th  St.  N.  W.,  has  awarded  the  con- 

tract tor  the  construction  of  a  garage  and 
industrial  home.  Estimated  coat,  $200,000. 
Noted  March  9. 

III..  Charleston — A.  E.  Craig,  c/o  C.  D. 
Mitchell,  Archt.,  Mitchell  Blk.,  has  awarded 
the  contract  for  the  construction  of  a  1 
Btory,  51  X  100  ft.  garage  and  salesroom. 
Estimated  cost,  160,000. 

111.,  Chicago— The  Dental  Products  Co.. 
623  South  Wabash  Ave.,  has  awarded  the 
contract  for  the  construction  of  a  2  story, 
75  X  100  ft.  factory  at  7512-18  Greenwood 
St.     Estimated  cost,  $30,000. 

ni.,  Clilcago— The  Nafl.  Stamping  ft  Elec- 
tric Wks.  424  South  Clinton  St.,  has 

awarded  the  contract  for  the  construction 
of  a  1  story,  130  x  155  ft.  addition  to  Its 
factory  at  3238-50  West  Lake  St.  Esti- 

mated cost,    $60,000. 

III.,  Harrara — The  Manley  Motor  Co.  has 
awarded  the  contract  for  the  construction 
of  a  1  story,  68  x  113  ft.  garage  and  sales 
room.  Estimated  cost,  $30,000.  B.  A. 
Manley,  Secy,     Noted  Oct.  27. 

111.,  Peoria— C.  Welti,  518  Hamilton  St., 
is  having  plans  prepared  for  the  construc- 

tion of  a  1  storv.  70  x  120  ft.  garage  and 
repair  shop.  Estimated  cost,  $40,000.  B. 
L.  Hulisbus,  1232  Jefferson  Bldg.,  Archt. 

Kan.,  Parsons — W.  N.  Chapman  Is  havlnf 
plans  prepared  for  the  construction  of  a 
1  story.  75  z  120  ft.  garage  and  sales  room. 
Estimated  cost,  $70,000.  W.  S.  Orma, 
Parsons,  Archt. 

Ky.,  Louisville — The  Kokomo  Rubber  Co., 
822  EJast  Bway.,  has  awarded  the  contract 
for  the  construction  of  a  2  story,  45  x  95 
ft.  garage  (filling  and  battery  station)  on 
Logan  St.  and  Bway.  Estimated  cost, 

$45,000. 
Ky..  I.onisTllIe— D.  X.  Murphy  &  Bro., 

Archts..  714  Louisville  Trust  Bldg.,  will 
soon  receive  bids  for  the  construction  of  ii 
3  story,  40  x  180  ft.  addition  to  machinery 
plant  and  office  on  10th  and  Ormsby  Sts. 
for  the  H.  Vogt  Mchy.  Co.  Estimated  cost, 

$75,000. 
ta.,  Shreveport  —  W.  E.  Hampton,  725 

Christian  St.,  manufacturer  of  machinery, 
etc.,  plans  to  build  an  addition  to  shop. 

Mass.  Dorchester  (Boston  P.  O.) — The 
Meisel  Press,  Dorchester  Ave.,  Boston,  has 
awarded  the  contract  for  the  construction 
of  a  1  and  2  story,  40  x  80  ft.  and  161  x 
302  ft.  machine  shop  on  Locust  St.,  here. 
Estimated   cost,    $250,000. 

Mass.,  Roxbnry  (Boston  P.  O.)  —  The 
Boston  Elevated  Ry  Co.,  Massachusetts 
Ave.,  Boston,  has  awarded  the  contract  for 
the  construction  of  a  2  story.  63  x  450  ft. 
inspection  shop  at  its  Forest  Hills  yard, 
here.     Estimated  co.st,  $250,000. 

Mass..  Sprlngfleld — ^W.  J.  Hyland  Mfg. 
Co.,  151  Dwight  St..  will  build  a  3  story. 
47  X  85  ft.  plant  on  Liberty  St.,  for  the 
manufacture  of  heating  goods.  Estimated 
cost,  $40,000.     Noted  Sept.  22. 

Mass.,  Westfield — H.  B.  Smith  Co.,  57 
Main  St„  will  build  a  1  story.  48  x  160  ft. 
addition  to  its  machine  shop  on  Main  St. 
Estimated  cost,  $40,000.  Private  plans. 
Noted  March  9. 

Mtoh..  Escanaba— The  Wolverine  Delta 
Motor  Co.  has  awarded  the  contract  for  the 
construction  of  a  1  story,  100  x  138  ft. 
garage.  Estimated  cost,  $45,000.  Noted 
Jan.   26. 

Minn.,  Minneapolis  —  F.  S.  Oold.  1004 
James  Ave.,  S.,  ha.t  awTirded  the  contract 
for  the  construction  of  »  1  story,  160  X  200 
ft.  garage  at  Sll  1st  Ave.,  N.  Estimated 
cost,  $40,000. 

Ulan.  Minneapolis — B.  Phillips,  620  New 
York  Life   Bldg..   Is  having  plans  prepared 

for  the  construction  of  a  3  story,  108  x 
150  ft.  garage  and  store  building  on  Lyn- 
dale  Ave.,  S,,  and  22nd  St,  Estimated 
cost,  $60,000.  Ar-En  Co,.  121S  McKnight Bids,.  Arcbta. 

,»?[•  *•■  Cj?«nden — Balllnger  Co.,  Archts., 12th  and  Chestnut  Sts.,  Phila.,  Pa„  will 
soon  receive  bids  for  the  construction  of  a 
2  story  plant  on  Federal  St.,  for  the  man- 

ufacture of  heating  systems  and  steam 
specialties,  for  the  Warren  Webster  Co.. 

.".I.Va^"'*     ̂ *'""'     S'«-       Estimated     cost, 
■p  J  U ,  U  (J  0  • 

N.  J.,  Newark— The  Eastern  Steel  ft Wire  Co.  has  awarded  the  contract  for 
the  construction  of  a  factory  on  Ever- 

green Ave.  near  Frelinghuysen  Ave.  for 
the  manufacture  of  agricultural  Implements, 
etc.      Estimated   cost,    $300,000. 

r-J^- ,  ik'  .T'-'nton— The  Trenton  Emblem 
Co.,  120  Hamilton  Ave.,  has  awarded  the 
contract  for  the  construction  of  a  1  story. 
II  X  77  ft.  foundry  on  Hamilton  Ave.  Esti- mated cost,  $10,000. 

wJlv  T;i,  '»'n«'»t»w«— S.  B.  Robblna,  115 
West  5th  St.,  in  conjunction  with  the  Ird 

S"n..  ̂ ^J''^'^"®  ̂ '-  Q^'aere  Co.,  plans  to bu  Id  a  1  story  80  x  82  ft.  earage  and  ma- chine shop  on  West  4th  and  Lafayette  Sts. Estimated  cost,  to  exceed  $18,000.  Archi- tect not  selected. 

V,  ̂'  ,  ̂l  ?li**"^J"^''  Pennsylvania  R.R., 
Broad  bt.  Sta..  Phlla.,  plans  to  rebuild  Its 
car  shops  here,  which  were  recently  des- 

troyed  by  fire.      Estimated   cost,    $150,000. 
N.  Y.,  Ponghkeepsle— The  Advance  Boiler 

Co.  has  awarded  the  contract  for  the  oon- structlon  af  a  1  story.  100  x  300  ft.  foundry. Estimated  cost,  $100,000. 

o.^*.  ̂ U  Kochestei— S.  B.  Cooper,  29  Elm ht.,  is  having  plans  prepared  for  the  con- 
struction of  a  3  story,  82J  x  181  ft.  garage 

?I'?A'i'^^„^^  ''°°'"  °n  Elm  St.  Estimated  cost, $150,000.    Architect  not  announced. 
N.  Y.,  Watervliet — The  Eastern  Malleable 

Iron  Co.,  Naugatuck,  Conn,,  plans  to  build 
a  1  stroy,  50  x  250  ft.  foundry,  here.  Ar- chitect not  selected. 

O-  Cleveland — W.  S.  Ferguson,  1900 
Euclid  Ave.,  has  had  preliminary  plans  pre- 

pared for  the  construction  of  a  1  story,  60 
X  120  ft.  garage  on  East  152nd  St.  and 
Coliamer  Rd.  Estimated  cost,  $40,000. Private  plans. 

0„  Cleveland  —  The  Hearthstone  Bldg. 
Co.,  791  The  Arcade,  Is  having  plans  pre- 

pared for  the  construction  of  a  2  story,  55 
X  200  ft.  garage  and  office  building  at  8514 
Carnegie  Ave.  Estimated  cost,  $60,000. 
Best  &  Hoefler,  Vlckers  Bldg.,  Archts, 

O.,  MasslUon — ^W.  E.  Wagner  is  receiving 
bids  for  the  construction  of  a  2  story,  48 
X  105  ft.  garage.  Estimated  co.st,  $60,000. 
Albrecht,  Wilhelm  &  Kelly,  1836  Euclid 
Ave.,    Cleveland,   Archts. 

Pa.,  Phlla. — The  Barrett  Co.,  S6th  St. 
and  Grays  Ave.,  (roofing  manufacturers) 
has  awarded  the  contract  for  the  construc- 

tion of  a  1  story,  55  x  113  ft.  and  a  1 
story,  60  x  100  ft.  shop  on  86th  St  and 
Grays  Ave. 

Pa..  Phlla.— Hoffman-Henon  Co.,  Archts,. 
Finance  Bldg.,  is  receiving  bids  for  the  con- 

struction of  a  3  story,  70  x  116  ft.  garage 
on  15th  and  Locust  Sts.  for  the  V.M.C. 
Garage.     E.stimated  cost,  $120,000. 

Pa..  Phlla. — M.  Molster  &  Co.,  3931  North 
5th  St.,  will  build  a  1  story,  50  x  180  ft. 
metal  and  woodworking  factory  on  Amer- 

ican and  Bristol  Sts.  Estimated  cost, 

$35,000. Pa..  Phlla. — J.  Stem  &  Sons.  428  North 
Jrd  St.,  have  awarded  the  contract  for  the 
construction  of  a  1  story,  22  x  62  ft.  boiler 
house  and  garage  on  Cedar  Ave.  and  Tioga 
St.      Estimated   cost,    $20,000. 

S.  D.,  Mitchell — ^The  Rozum  Motor  Co., 
400  EJast  4th  Ave.,  plans  to  build  a  2  story, 
44  X  165  ft.  garage  on  5th  Ave.  and  Main 
St.  Estimated  cost.  $50,000.  A.  J.  Rozum, 
Pres.     Architect  not  selected. 

Vt.,  Brandon — The  State  Dept.  of  In- 
stitutions is  having  plans  prepared  for  the 

construction  of  a  1  and  2  story,  55  x  24n 
ft.  repair  shop  at  the  State  School  for 
Feeble  Minded,  here.  Estimated  cost, 
$75,000.  F.  L.  Austin,  240  College  St., 
Burlington,  Archt. 

W.  Vn„  Hnntington — The  Amer.  Car  & 
Fdry.  Co..  165  Bway.,  New  York  City,  has 
awarded  the  contract  for  extensions  to  plant 
on  3rd  Ave.,  here.     Estimated  cost,  $50(5,000. 

Wis.,  Beloit — J.  H.  Saris,  412  Broad  St.. 
win  build  a  2  story,  98  x  130  ft.  garage  on 
Broad  St.     Estimated  cost,  $30,000. 

Wis.,  Barllasten  —  J.  A-  Luke  has 
awarded  the  contract  for  the  construction 
of  a  1  story,  6S  x  130  ft.  garage  on  Main 
St.     Estimated  cost,  $40,009.     Noted  Dec.  I. 
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Mory    

^  t«i.m.   Q.  H. Nvw  York  City.  Bncr. 

I'klMM— A.   V.  Tlmo.  Archu   <l«« 
K«4u»   Av«,   WIU   auoa   r«c«ivs    bids 

General  Manufacturing 

rmL.  K«wk«  TW  Bd.  8ii»>r>M»xr«  of 
Itoakotdi  CauMy  kM  avard^  i5if?!!i^ 
Ito  Ite  VBMMMrlMI  of  M  addlUMi  V* 

liuafcj  ^mt  kMtkM  pkutt  M  Um  TkUrow- tar  t%Mi>l>  H<M»Ital  IMUB»I«I  WA. 
!».••«.      Nuitd  J«a.  <t. 

C*L.    tdm    A««»W«— fliob*    A     ̂   '<>■ 
Ct««a  CW..  c.  o  \V.  A.  ItvUman  > 
AivM*^  •••  Monti  lUdc  iia>  a 
■— Iran   t«v  tkr  coutmcttMi  ul    ■<    .   <•<••■>. 

CaU  ril»t»~ii  —  OrMlfls  BtMi  k»V» 
m9»r*rd  thr  co«ir«rt  Ji-r  lh»  c«M(t«cUon 

w(  aa  addlUea  to  ihrlr  atlk  factory.  HMI- 
■atad  coat.  tM.t**- 

ral.    ■Iiki   at     T*-|    Oalana    8IcmI    OH 
CM.  «^Ui  Park  awl  l3bartylR«-  ̂ mnkim. 

A.  MUlar.  8up(. 
«•*— W    C    Phllllpa  Co^  e/o C. 

L-atoa  lc»  t-o .  »tfc  aad  C  8l» .  haa  avardad 
UM  cMirmrt  for  «k-  c«-*nKtlon  of  a  1 

anUk-au  M  f««^»^^  ••»• -t?'^ 
Katimatad  ooat.  llCMt. 

f-i  aaa  naailti-  T*-  roIllna-RMtcka 
Caady  Co.   U   B»«U  Rt .   haa   purchaawl   a 
II*  t  Hi  n.  ■«•  o"  rw*>«"  »  ••»'  »»* 

M    Md  vteaa  to  k«Ud  k  1  Mary  oMdy  Cm> 
tory     Arehnact  Mt  — l««»d 

CaU  kM  r»««M..»— Frmncl.A-aJantta
a 

Co.    :::   Mwaloo  St .  ha«  awar.l«l   ">•  ooo
- 

tntt    for    th.   c«>"«";5J«»."J  .*.i.  atT^^ 
BitHM^  pteal  oa  NatooM  utd  Ith  8ta. 

ral-  Tiaai  Tkt  Oaaaral  Milk  Co  of 

nS     MnllMta    U  kavinc  plan*  pr«par«<l 

^^^ZZtSmio.  of  a  »[*  :r»»««>"'"y 
pu«     KMkMi*d  com.   it*.;*"    ."^i-J: 
Sum.  Barkrtey.  V»c»  Pr—    and  OeuL  M«t.

 

Com.,  AmaaMwa  (f.  «.  S**  »»*••"», 
Tk.  v3»-tT7«t.l«  C.^  P  O  Box  »»"• 

haa  awardiid  th»  contract  for  the  con- 

StwUMTof^  1  Mory  l'.«  1  I'M  ft.  tritl
l. 

SZtMd  a  1  Mory.  &«  x  i"  n   s«rMC«  5^ 

r-na  niaitn  »N»w  Havm  P  0>— TkJ 

Hop*  Bt.  Brookly*.  S    ▼     ••  k»»">«  P>?? 

A«a. 
«mta 

O.   C. 

(or  th*  coBMnKtloa  of  a  »^»*««Tfi 

karv      BMteAtad  MM.   •<•.••••    rti- 

MOM.  11*1  H  at. 

D.  C,  iraaWa««M  —  Cfcap«n-8ack»  Co^ 
lal  aaj  M  Bta.  N  K..  maaufacturvra  uf 

ttm  aad    ko   craam.    to   kavtns    pUo*    pn- 

au  S.  1^  Arckt. 
Park 

m-  (-htvaa*  —  TlM  Ainrr.  Cabloal  Co.. 
Itl  Nortli  CUrk  St.,  haa  awanlad  tba  ooa- 
UAct  tot  tko  voaatruoiloo  of  a  I  atory,  10* 
s  lU  ft.  factory  oa  Oawford  St.  Maar 
Barry  Ava.    iteUmatad  coat.  IIM.M*. 
M.  rkta«a»— H.  B.  FroM  Co.  )c4iamloal 

lakoratory).  liSI  W»m  «llik  PL.  haa 
aarardrd  ih«  coatract  for  tka  ooaainiotlon 
uf  «  1  •11*1  S  atory.  >•  x  III  tl.  faotof* 
oa  Wcllltwton  Avo.   IBMlmatad  ooat,  III.OM. 

lo.  ri N'vrtk   K< 

for  tha  cuostructloa  of  a  I  atory.  U  z  •(  ft. 
•ddlttoa  to  taaalac  factory  at  1*11  Uaoota 
lit.  for  Uidwir  *  Lodwlc.     Ksttioalad  ooM. 

tU.oM. IIL,  D»»f>  Tha  Bulldrra  UumlMr  Co., 
:iS  Nwrtk  Moaroo  Sc.  will  build  a  t  alury. 
24  X  170  ft.  luiiibvr  faciury.  btettmatad 
iMst,  tli.vOU.     Nuua  Uarvb  I. 

IIL,  lUcIa— The  KIkUi  I'ual  it  Iw  Co.. 
I<:  Mllwauka*  8L,  plana  lu  iHilM  a  S  atory 

ir*  planL  BMtaaatad  ooat.  t'&.ooo.  Ardtl- i<vt  out  aakctad. 

n..  Braaaloa— Th*  Boylr  Icr  Co..  847 
l.arralMK>  St..  I'hli-acu,  liu*  awarded  thr 
>.aetra<-t  for  ll«-  i-uimi run Imi  uf  a  3  alury 
k«  inanu(a>'(urliiK  plant  at  Ml  Liutlrii  Avi'. 
HMkaalcd  coat.   Itii.ouo 

UL.  llla«dal*^TIir  villnc*  I*  havliif  plana 

prvpomi  lur  ihr  iN>ii>iru>'iiun  of  m  I  ittory 
kw  plan)  l'>llma(<Hl  <-u«t.  ft6.000.  O.  ii. 
Wllllanuk  cut.     Private  plana. 

lU,  MalieMn — K  1.  Herman,  r/o  MM 
Weat  Itui  Co.  Ill  UVai  WaahlnKti>n  St.. 

I'liWMCu.  la  havtiur  plana  (ireparvd  fur  th* 
conatrui-i Ion  of  a  I  atory,  (0  s  140  ft  olieiB- 
Iral  ylani  here.  Kailmatrd  ouat.  }9US,000. 
M.  C,  Miller,  111  Waat  Adams  St.,  Chlcafo. 
Archl. 

III..  Olaer— The  Setlun  Mft.  Co..  rUr- 
a«ld.  »lll  build  a  :  atory  knittlnr  mill.  here. 
Eatliuatrd  niat.  ISO.uuu  Prlvnle  plana.  M. 
Parvuaon.  I'rva      Nuted  March  I. 

lU.,  Bwh  lalaad — The  Illlnola  Oil  Co.. 
lit  Baf*  Bide.,  la  having  plana  praparad 
for  tha  ooBMructlon  of  a  I  Mory.  4t  x  150 
ft.  offlo*  bulMlns.  Batlmaled  coal.  tllO.OOO. 
f>rvlne  ft   Horn.   110   Safety    Hide.,   Archla. 

III..  Meelvllle  —  The  International  Shoe 
<'o.  nth  and  WaahlnKton  Sta..  8t.  I^ula. 
Mo.,  pinna  to  build  a  3  atory  alioe  factory 
here,  to  replace  the  one  deatroyeU  by  lire. 
KMlmaled  com.  )10,000.  A.  Hume,  c/o 
oarnar.  ArcbL 

Kaa..  WlehHa  —  Thr  Central  Furniture 
<^o..  South  Mantn  Pr  St  .  la  liulldlni  a  1 
atory,  76  x  10"  ft.  furniture  factnrv  on 
Santa  F«  St.     I'^tlmatrd  coat  ttO.OOn. 

Kaa..  Wlcklla  —  The  Kmnlre  Rand  * 
MalerUI  Co,  ini  Northern  HIdR..  will  build 
H  I  atory.  (Ox  I  to  tl.  cement  and  brick 
plant  on  Athenian  Ave.  Batlmaled  i-oat, 
1 1 0.000. 

Maaa..  Saaiaaa— P.  A.  Norcroaa.  Archt..  4< 
Comhlll  SI.,  to  rccelvlna  bida  for  the  con- 
atructlon  of  a  S  atory.  It  x  SO  ft.  factory 
on  Croaa  St.,  for  thr  Itoaton  Sparheltl  Co.. 
i>oaa  St.    EMImated  coat,  tlO.OOO. 

Mo.  Calambla  —  The  Colttnbla  Bi>ttla 
Wka.  c.u  It.  Caaaldy,  haa  awarded  iba 
eoBlraci  for  tho  cunalructiun  of  a  I  atory, 
TO  X  \ti  ft  bottlinc  plant.  BtUmatvd  coal, 
tIt.OOO.     Noted  March  I. 

Ma.,  MiuMe  HUl— Tho  Parka  MIIIInK  r.' 
plana  to  ImllU  a  1  atory  flour  mill.  IC>ti 
matad  coal,  tt&,000,    Arohltoct  nut  aeli-oii.l. 

Ma.,  at.  Jaaaak  —  The  Ud.  Pub.  W  k^ 
plana  to  build  an  aaphalt  plant,  liaii- 
inalad  coat,  tld.OOO.  C.  K.  Jackaon.  Clk.. 
W,  K.  Sella,  City  HalL  Unir. 

Mo-   M.    Laala  .—  I..<vx>utour    Broa.   Stair 
J.  Co.  4&3S  .simw  Ave.,  la  havtna  plan^ 

praparod  for  tlie  >H.>iiaiructloii  of  u  ;  si..i  \ 

.    iWaah.    P.   O.)    —   Tka 
r-aaiUM     paoning    Co,    441    O    SL,     N.     W.. 

Maaa.  Lawreaee — Tha  Amer.  Woolen  Co., 
141  State  St  .  Boatnn,  la  bavlnr  plana 
prepared  for  the  conatructlun  uf  a  «  atory, 
too  X  ton  ft  addition  to  Waahlnfton  Mtlta, 
b««.       l-::atlmated    coaL    $100,000.       Prirata 

Maaa.  Hartb   rarrer— I.,    S    Bakar  plana 
to  build  a  t  atnry  kniittnc  mill,  alao  a  dya 

Private  plana 

ilaatoa     The    Takoma 
n  Oa  haa  awarded  the 

».    C.   
lea  *  lea  Cream   ;   ^_- 
trort  Car  Ih*  eoaaUiMtlea  of   an   toj,P<«n' 
at   tM  C*4ar  tU     mkaatad  ooM.  |t*.*«o 

».    C,    «a*MB««M    —    The    Waahlncton 
KtodrtMym  r„..Jnc .  Oil    11th   Su   N    Vf 
ptaJB  to  iaild  a  prtnllns  plant.     Katlmaied 
AMI,  Itt.M*     Prtvau  plaiia. 

fW.  rjaiaiito     T--  Pictead  Park  Can* 
•lac  Cn.   c/o  W.   Honabenrrr.   Sery  ,    R4i«t« 

aTbox  11».  P«aaa  to  bolM  and  aqvlp  a  can- 
ptaat 

lya   *    >faanMt'    Ice    Co.. 

Maaa..  Hprtacdeld — The  Bakarv  Finance 
Turp..  I>eztrr  lildc..  plana  to  build  a  mod- 

em bakery.     Architect  not  aelectad. 

Me.,  akawhecaa — The  Maine  Spinning  Co. 
plana  to  build  a  aplnninc  mill  Eatlmatad 
esaC   tlM.OOO.     Architect  not  announoad. 

  tn    —    W.    H.    U.well,    c/o 
Pocomoka  City  Itoller  Mllla,  Pocotnoke  flty, 
will  receive  bIda  until  A|irll  I  fur  th-  con- 
Mructlon  of  a  I  atory.  40  x  H  ft.  flour  mill, 
here.     liMlmatrd  coat,  llO.uOO. 

MIeh.,  Ml.  J>a«pl^-The  Ourlnlan  Candy 
fa.  r/o  r.  A  Kaaer.  Archt..  IS  South  Dear- 
bom  St..  trhlraco.  haa  awarded  the  con- 

tract for  the  conalrucllon  of  a  I  atory. 
to  X  104  ft.  factory  on  Ixinxfellow  Ave. 
and  Bway.     Ratlmated  coat.  1 1 00.000. 

Mlaa.  Mla— apalla  —  The  Franklin  Co- 
operative Creamery  Aaan  .  HOI  Franklin 

Ave..  B..  haa  awarded  the  contract  for  the 
conatrurtton  of  a  I  atorv.  111  X  l64  fl. 
rreamery  on  Hat  and  Waahln«ton  Avea.  N. 
O  »W.lem.  Mar.  Katlmated  <;imt.  IIH.OOO 
Noted  Nov    VI. 

utm. 

prapi planliui   mill   on    SImw    Ave.    i 
ona    daalrovnl     liy     Are.       I 
ttO.OOO.    K.  I.K>ix>utuur,  I'rea.    i 
ill*  Shaw  Ave.,  ArchL 

Ma.  at.  Laala— Tha  Proaa  Slfu  Co..  103 
Sotn'-  •"••■  St.,  luia  awarded  the  ooniraci 
fui  luctlon  of  a  I  atory,  &0  x   llii 
n.  .t    3400    Dodler  St.     Batimiued 
cu*i,  i.u.v'u.     Noted  Mnrch  l(. 

N.  J.,  Beverly — The  Beverly  Textile  Mills 
to  havlnc  pluna  pniiured  and  will  aoon 
receive  bIda  fur  the  ounatrucilon  uf  a  i 
atury.  40  x  lou  ft.  textile  factory.  Katl- 
mated  coat.  131.000.     Private  plan*. 

W.  J..  Treatea — The  Star  Purcelain  Co.. 
Mulrheld  Avf.,  htia  uwtirded  the  .-unlract 
for  the  conairuutlun  of  a  1  atory,  71  X  101 
ft  ttddiilun  to  plant.  uatlmated  coat, 
|«.00U.      Noted    Sept.    IS. 

N,  v.,  Brouklyn— The  Ilrouklyii  Itetnll 
llutt-hera  l'<>r|>.  iiIiiiih  to  build  u  4  ur  5 
Ktory  i^uld  xtoruKe  plant.  ICatinmte<l  coat. 
tlOO.OOU  HeiiBchlen  *  McLjtren.  1(37 
S4>ulh   Prairie  St.,  Chlcaco,  ArohU. 

K.  v..  Karnia*  (Oawego  P.  O.) — The  Oa- 
weKo  QurdcnN  Inc.  phtna  to  build  a  cold 
aturuae  plant.  11,000  bbl.  oapaclty.  ISatl- 
muted  coat.  $30.0110.  Addreaa  P,  T.  Ver- 
crouB<-,   Uswego. 

N.  v..  New  Vark — Flelachmann  Co.  701 
WuahlnKton  St.,  haa  awarded  the  oontraot 
for  the  conalruclinn  of  a  1  Mory  yeaat  lab- 

oratory on  Mutt  Ave.  E!stlinated  ooat 
$3011,000.     Noted  Feb.  1«. 

N.  T..  Oleaa — The  Vacuum  Oil  Co,  haa 
awarded  the  contract  for  the  conatruotlon 
of  a  boiler  houae,  trenail  oil  bulldlnii  and 
loading  phttforma,  drum  pn-pnriitiun  Tiulld- 
Ing.  drum  atornge  building,  kiln  l>ulldlng, 
clay  Hturage  tind  Alter  building,  color  taiik 
huUdlng  and  pump  huuiv.  Umlniatod  coat, 

$100,000. O.,  Clevelaad  —  The  Ward  Baking  Co., 
c/o  J.  n  Arthur,  Kaat  14Srd  St.  and 
Southern  Blvd..  New  York  City,  will  aoon 
award  the  contrnct  for  the  conatructlon  of 
a  3  and  K  atory,  240  x  Sift  fl.  bakery  and 
ofllce  building  on  Kaat  45lh  PI.  and  Wind- 
aor  Ave.,  here,  ICatlmated  coal,  $500  000. 
C.  B.  Coinatock,  110  Weal  40lh  St..  New 
York  City.  Archt      Noted  F.b.  1«. 

O.,  Dayten — Tlie  Terminal  Ice  *  Cold 
Storage  Co.  ha*  awarded  the  contract  for 
thr  conatructlon  of  an  lee  and  cold  itor- 
age  plant  on  E:aker  St.  Callmated  ooaL 

$16,000. 
O..  Toledo— The  Snnduiky  Cement  Co.. 

r/o  F.  O.  Ilorman.  Knglneer  BIdg..  Cleve- 
land,  plana  to  build  a  1  atory  rement  plant 
11  mlica  weal  of  here  KHllnmted  ooat. 
$l,0<i0.ooo.  W.  B.  rtawaon,  Unglnci-ra  BIdg., t'leveland,  Archl. 

Pa.,  Perhaale — S.  M.  Schwenk  I*  having 
plana  prepared  and  will  aoon  receive  bid* (ur  thu  ronatrurtlon  of  a  1  atory,  50  x  1)0 
ft.  knitting  fnotury,  Katlmnted  ooat, 
llt.UOU.     J.   S.    Landll,    Soudrrtown,   Archl, 

Pa..  Phlla. — Morlce  Twine  Co.,  84  Tiiaker 

St..  haa  awarded  the  contract  for  the  I'on- 
atructlnn  of  it  1  atory,  112  x  UiO  ft.  fuc- 
lory  on  Delaware  Ave.  and  DIckenaon  St. 
Katlmated  coat.  $175,000.     Noted  Jan.  26. 

Pa..  Phlla— The  Quaker  CMty  Cold  Stor- 
age Co..  101  Delaware  Ave.,  will  build  a 

1  atory,  17  x  lit  ft.  Ice  plant  at  110  South 
Delaware  Ave.  Estimated  coat,  $76,000. 
Private  plana. 

Pa.,  Phlla— The  Rogera  Hoalery  Co.. 

I^na  and  Collom  Sta..  la  having  plans  pre- 
pared for  the  construrtlon  of  a  1  slory. 

164  X  174  ft  mill  on  Si.iilon  and  Wyoming 
Avea.  Katlmated  coat,  $100,000.  Priv.ite 

plans. Pa.  Waahlngton— W.  b.  Bloddart,  Archt. 
and  jijngr,,  »  Kj«al  HUli  Ht  ,  New  York  City, 

will  open  bida  iil>ont  April  10  for  the  con- 

ptructlon  of  a  printing  plant,  for  the  Ob- server Publishing  Co,  Batlmaled  cost. 

$100,000. 
Wl...  MayTl11»-Tha  Pawlea*  Traveling 

OtKMla  Co,  and  J.  K.  Hennen.  Arrhl..  74 

Hmiih  Main  HI..  Koii<l-du-L,ac.  «»•'•  receiving hida  for  the  construction  of  a  2  atory^  Of  x 

X4  ft.  factory  on  Main  81  Katlmaled  oosl, 

$10,000.     Noted  March  1«. 
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Progress  in  Engineering  Standardization 
Why  This  Is  the  Time  to  Simplify  Designs  and  Adopt  Uniform  Methods — Pipe  Fittings 
Interchangeable — Gears  and  Tolerances  Standardized — International  Co-operation 

By  C.  W.  ham 
Associate  Professor  of  Machine  Design,   University  of  Illinois 

STANDARDIZATION  in  the  broad  sense  has  for 

its  purpose  the  quantity  production  of  inter- 
changeable parts  for  a  machine  or  device.  With 

the  old-time  methods  of  producing  parts,  interchange- 
ability  was  not  an  important  consideration.  The  demand 
for  any  one  class  of  machines  was  small  and  the  equip- 

ment for  manufacture  consisted  of  the  ordinary  types 
of  machine  tools,  with  only  a  few  of  the  simplest  forms 

of  special  tools  and  fix- 
tures. Parts  were  assem- 

bled into  the  machine  by 
a  slow  process  involving 

much  fitting,  filing,  scrap- 
ing and  chipping. 

As  the  demand  for  ma- 
chinery of  various  classes 

increased,  it  became  im- 
perative to  improve  pro- 

duction methods.  Improve- 
ments in  the  then  existing 

types  of  machine  tools, 
particularly  in  milling  and 
grindiing  practice,  ad- 

vanced at  a  very  rapid 
rate.  New  types  came  into 
existence,  including  semi- 

automatic and  full-automatic  machines  such  as  the  screw 
machine  and  turret  lathe.  Developments  in  jig,  tool 
and  fixture  practice  followed  as  a  consequence.  The 
question  of  standardization  and  interchangeability  has 
been  prominent  from  the  begining  of  the  introduction 
of  these  modern  shop  methods. 

Standardization  in  an  individual  plant  depends  some- 
what on  the  output.  When  certain  concerns  demanded 

the  output  of  parts  in  great  quantities,  they  found  that, 
in  order  to  attain  and  retain  manufactory  efficiency,  it 
was  necessary  to  standardize  their  product  and  install 
equipment  of  a  highly  specialized  nature.  In  the  earlier 
times  each  manufacturer  had  his  own  schedule  of  sizes, 
and  views  as  to  what  should  constitute  proper  standards 
were  widely  divergent. 

Little  progress  was  made  in  respect  to  the  inter- 
changeability of  products  entering  into  the  construction 

and  operation  of  machinery  until  movements  to  that  end 
were  undertaken  by  the  great  engineering  societies.  The 

generally  accepted  standards  now  in  existence  for  ma- 
chine elements  are  largely  due  to  the  eiforts  of  these 

societies  in  securing  the  co-operation  of  manufacturers 
in  furthering  such  movements.  To  give  one  example  of 
what  has  been  accomplished  in  this  field,  it  is  only  in 
comparatively  recent  years  that  engineers  and  manu- 

facturers have  been  able  to  co-operate  successfully  in 

establishing  standards  for  pipe  and  pipe  fittings  that  ̂ ' 
would  be  generally  acceptable  to  all  concerned.  We  now 
have  certain  generally  recognized  standards  of  weights 
and  dimensions  for  all  classes  of  pipe  and  pipe  fittings, 
which  standards  provide  an  interchangeability  that 
makes  it  possible  to  use  almost  any  pipe  product  on  the 
market  that  is  intended  for  the  same  conditions  and  serv- 

ice, without  checking  to  ascertain  if  dimensions  con- 
form.     Investigations   of 

MODERN  COMPETITION  requires  ef- 
ficient production,  which  is  secured  by 

standardized  methods,  materials  and  designs. 
Shop  operation  is  simplified,  the  number 

of  jigs  is  reduced,  stocking  of  parts  in  large 
quantities  becomes  possible. 

The  proper  use  of  standards  does  not  curb 

the  designer's  initiative,  but  relieves  him  of 
elementary  routine  work. 

The  American  Engineering  Standards  Com- 
mittee is  working  for  national  and  inter- 
national standardization. 

wasteful  methods  during 

the  war  pointed  out  strik- 
ingly the  great  desirabil- 

ity of  further  standardiz- 
ing many  kinds  of  prac- 
tices and  materials.  As  a 

result  of  the  close  atten- 
tion that  was  necessarily 

given  to  the  problem,  con- 
siderable progress  was 

made  in  many  industries 
toward  the  simplification 

of  designs  of  manufac- 
tured products  and  the 

establishment  of  uniform 

methods.  Efforts  to  stand- 
ardize industrial  prod- 

ucts and  practices,  however,  involve  changes  which  may 
for  a  time  greatly  disturb  the  operations  of  a  factory 
system,  with  a  consequent  slowing  down  in  production. 
During  the  war  period  most  manufacturers  were  behind 
in  filling  orders;  competition  ceased  to  be  a  factor; 
profits  were  generous;  and  the  entire  country  was 
straining  eveiy  effort  to  produce  at  the  greatest  pos- 

sible speed.  It  is  evident,  therefore,  that  that  period 
was  not  conducive  to  the  launching  of  any  comprehensive 
scheme  of  economy.  There  never  was  a  time,  however, 
when  engineers  and  manufacturers  were  more  forcibly 
impressed  than  now  with  the  benefits  that  would  accrue 

to  themselves,  as  well  as  their  customers,  with  the  adop- 
tion of  satisfactory  standards. 

So  in  the  present  period  of  depression  in  the  indus- 
trial world,  with  many  plants  almost  idle,  forward-look- 

ing executives  are  finding  an  unusual  opportunity  of 
doing  the  things  that  are  difficult  to  accomplish  when 
operating  at  normal  capacity.  They  are  putting  their 
houses  in  order.  Along  .vith  the  establishment  of  the 
latest  efficiency  methods  and  systems  in  the  factory, 
they  are  giving  more  attention  than  ever  before  to 
standardization  in  design.  The  present  situation  in  the 
machine  tool  trade,  which  may  be  considered  the  basic 
industry,  is  that  the  country  is  stocked  up  with  great 
quantities   of   machines,    resulting    from    the    intensive 
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w»r-ptriod  productton.  Many  ranccnu  will  And  th«ir 

OBtjr  aalvatioB  in  produrinc  ■  new  and  impro\'«d  line 
«f  — rhinw  TKia  affords  them  an  exrvllent  oppor» 
tmHf  to  ttart  a  etandardlntkMi  provram.  peculiar  to 
tlHir  mm  product  at  iMut. 

la  a  maaufartarinc  orsantution.  original  deaigna 
•ad  chaagaa  in  daaign  of  th«  product  must,  of  course, 
origiaate  in  the  engineering  department.  In  the  very 

aatara  d  thing*,  then,  the  deaigner'a  methods  affect  the 
operation  of  the  ahop  •>-atem.  If  the  designers  do  not 
ha«*  naiform  awthods  and  follow  certain  standard  prao- 
tkaa,  tkt  lasuKa  are  confusion  and  waste.  Without 

proper  standards  in  daaign.  the  best  efficiency  lo-stems 
in  the  shop  are  futile. 

Flexible  Standamk 

adaconceptioos  of  standards,  al- 
thoagh  BO«r  fast  disappearing,  have  reUrded  the  work 
in  no  small  degree.  The  first  is  that  they  are  final  and 
iallexibte.  like  standards  of  weights  and  measures.  An 

•Bginaaring  standard,  whether  a  particular  manufac- 
turer's standard  or  on*  oaivarsally  agreed  upon,  such 

as  for  bolts,  nuts  and  aerewa.  is  a  thinK  that  is  con- 
aidarcd.  after  careful  investigation  by  those  best  quali- 

fied to  judge,  to  be  the  best  for  the  great  bulk  uf  manu- 
facture in  the  field,  in  order  to  faciliute  quantity  pro- 

doetion.  Perhaps  the  argument  moitt  frequently  ad- 
vanced against  standardixation  in  ever>'  field  of  en- 
is  that  it  impedes  individnal  and  engineering 

Unquestionably  it  can  be  overdone. 
It  is  a  fundamental  policy  of  responsible  organiu- 

tiooa,  however,  not  to  endeavor  to  standardize  any  prod- 
aet  that  would  impede  progreas  in  design.  ObviouHly 
■taadards  ahoold  not  be  promulgated  unless  there  is 
soflelent  evidence  to  warrant  their  holding  good  for  a 
roaaonably  long  period.  In  the  very  nature  of  things 
thajr  may  not  be  perfect  In  their  original  form.  Engi- 
naarfng  standards  should  be  and  are  revised  when  neces- 

sary, or  diacardad  altnirether.  But  in  an  individual 
plant  it  is  soraatiBMS  justifiable  to  adopt  some  sort  of 
standard,  based  on  the  best  experience  available,  even 
though  it  is  known  at  the  time  that  it  may  have  to  be 
chaagad.  It  may  be  a  long  step  toward  securing  finally 
aatisfactory  results. 

The  proper  use  of  standards  does  not  curb  the  design- 
er's initiative,  aa  some  mistakingly  assume.  On  the 

contrary,  it  relieves  him  of  much  elcmentar>'  and  routine 
work,  so  that  his  time  is  given  to  the  larger  aspects  of 
hia  problem.  The  average  designer  in  a  manufacturing 
plasi  te  necessarily  confined  to  a  more  or  less  special- 
iaad  field.  He  considers  that  it  is  his  chief  problem  to 
gat  out  a  machino  that  will  perform  the  work  required 
of  it.  The  details  are  incidental.  Hence,  widely  vary- 

ing mnans  are  used  by  different  designers  to  perform 
a  f«mfff**"  0*  similar  function.  Although  each  may  be 
individually  successful,  some  means  are  undoubtedly 
laaa  efficient  or  more  expensive  than  others.  This  is 
not  oaeaasarily  a  fault  of  the  designer.  From  the  very 
nature  of  his  problem,  he  may  have  neither  the  in- 

centive nor  the  opportunity  to  tiase  the  design  of  a 
detail  on  all  the  best  available  data. 

It  is  the  function  of  the  standardizing  engineer  in  the 
organization  to  bring  together  all  the  best  available 
Information  on  the  subject,  to  get  the  collective  opinion 
of  those  in  the  plant  most  competent  to  judge,  and  after 

considering  it  from  every  angle,  adopt  for  the  designer's 
oaa  that  which  seems  to  have  the  greatest  merit  Thus 
in  a  sense,  the  design  of  such  details  aa  permit  of  ntand- 

ardiiation  is  the  collective  work  of  the  entire  engineering 
staff,  rather  than  of  an  individual.    The  finished  prod 
uct  is  improved  in  quality,  both  in  detail  and  as  n  wholo. 

Most  manufacturing  concerns  use  such  univt'i<:ill.v 
recognized  standard  parts  as  screws,  nuts,  rivets,  studs, 
and  other  small  parts;  but  some  have  only  recently 
awakened  to  the  fact  that  by  proper  study  given  to  tho 
standardization  of  such  details  of  design  as  flange  thick- 

nesses, they  couid  with  little  effort  diminish  the  numluM- 
of  sizes  used,  in  many  cases,  by  less  than  half,  and  itt 
the  same  time  obtain  better  design.  The  majority  of 
machine-tool  builders  are  also  standardizing  their  pul- 

leys, handwheels,  arbors,  spindles,  toolholdera,  etc.  The 
idea  is  being  extended  to  cover  larger  and  more  im- 

portant components.  Machines  in  general  are  composed 
of  several  mechanisms  or  unit  a-ssembliea,  such  us  in- 

dexing mechanisms,  reversing  mechanisms  and  chanite- 
gear  boxes.  In  many  cases  these  parts  can  be  stan- 

dardized to  the  extent  that  they  can  be  used  on  several 
different  machines  of  a  similar  nature. 

The  automobile  affords  a  striking  example  of  what 
has  been  accomplished  along  this  line.  Here  it  is  well 
known  that  such  unit  assemblies  as  the  differential  and 
transmission  have  been  standardized  so  that  they  are  to 
a  great  extent  manufactured  as  specialties  by  concerns 
that  supply  them  to  manufacturers  of  many  different 
makes  of  cars.  An  individual  concern  may  thus  success- 

fully establish  standards  peculiar  to  its  own  product, 
hut  obviously  can  not  get  results  in  formulating  stand- 

ards of  general  interest  without  co-operation  with  manu- 
facturers' associations  and  engineering  societies.  All 

such  societies  have  comprehensive  programs  outlined. 
What  the  American  Society  of  Mechanical  Engineers 
and  the  Society  of  Automotive  Engineers  have  accom- 

plished is  well  known.  The  American  Gear  Manufac- 
turers' Association  is  at  present  conducting  a  very 

active  campaign  for  the  standardization  of  gears.  The 
Bureau  of  Standards  has  collected  data  from  manu- 

facturers  with   the   veiw  of   standardizing   tolerances. 

American  Engineering  Standards  Committee 

It  has  long  been  felt  that  there  is  need  in  this  country 
for  something  corresponding  to  the  British  Engineer- 

ing Standards  Association,  to  co-operate  with  similar 
organizations  in  other  countries  and  give  an  interna- 

tional status  to  approved  American  engineering  stand- 
ards. After  several  years  of  investigation  and  discus- 

sion, the  American  Engineering  Standards  Committee 
has  been  formed  and  its  constitution  adopted  by  the 

various  engineering  societies.  Through  this  new  com- 
mittee, the  method  of  arriving  at  engineering  standards 

will  be  unified  and  simplified.  The  various  engineering 
societies  have  direct  representation  in  the  committee, 
and  through  cooperation,  the  duplication  of  standardi- 

zation will  be  prevented.  Similar  organizations  are 
now  functioning  in  several  foreign  countries,  and  the 
American  Engineering  Standards  Committee  is  in  active 
co-operation  with  them.  Some  of  its  latest  activities 
are  co-operation  with  the  Canadians  on  bridge  specifi- 

cations', with  the  British  on  specifications  for  machine 
tools,  with  the  Swiss  on  ball  bearings,  and  with  many 
of  our  own  societies  on  industrial  safety  codes.  The 
American  Engineering  Standards  Committee  will  act 
as  a  bureau  of  information  regarding  standardization 

in  general.  It  will  collect  information  regarding  exist- 
ing standards,  co-operate  in  their  revision,  and  give 

valuable  advice  and  assistance  to  those  who  wish  to 
formulate  now  standards. 
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Making  Pistons  for  the  Mack  Motor 
Casting  a  Header  to  Insure  Solid  Metal— Fixtures  and  Tools  Used  for  Machining- 

Ring  Grooves  Finished  by  Hardened  Steel  Rollers 

By  FRED.  H.  COLVIN 
Editor,  Amkrica.v  Machinist 

T
i
 ^HE  pistons  for  the  Mack  Motor  are  cast  with  a 

flange  as  shown  at  A,  Fig.  1,  which  acts  as  a 

riser  for  clearing  the  skirt  of  ''mpurities  and  also 
tends  to  prevent  distoi-tion  in  casting.  The  bosses  are 
cored  as  shown.  The  first  operation  is  to  bore  and  face 
the  open  end  but  instead  of  doing  this  in  a  lathe  as  is 

trunnions  if  desired  but  the  Usual  plan  is  to  allow  it 

to  float  at  will  without  fastening.  The  piston  is  cen- 
tered by  slipping  the  guide  on  the  upper  end  of  the 

mandrel  up  into  the  center  of  the  turning  and  boring 
tool,  then  adjusting  the  fixture  to  it. 

The  piston  rests  on  the  four  studs  A  and  is  tlamped 

FLG.  1,     BORINCi  AND  FACING  OPEN  END.       FIG.    5.      DRILLING   PISTON-PIN  HOLE 

usual,  it  IS  done  in  a  Barnes  drilling  machine,  uStng  a 
special  chuck  and  boring  tod.  The  holder  is  shown  at 
B,  the  boring  and  facing  tool  at  C,  while  D  shows  the 
piston  after  the  operation.  The  piston  is  gaged  for 
diameter  by  the  plug  E  and  for  depth  by  the  gage  F. 
securing  uniform  depth  inside  the  piston  it  is  easy  to 
maintain  the  desired  thickness  of  the  piston  head. 
Details  of  the  centering  device  and  holding  fixture  are 
shown  in  Figs.  2  and  3. 

The  details  of  this  holder  and  of  the  operation  are 
interesting  as  the  design  and  the  method  are  both  un- 

usual. The  piston  is  first  centered  from  the  inside  by 
the  expanding  mandrel  shown  in  Fig.  2,  which  consists 
of  a  spool  with  flattened  sides  to  slip  past  the  piston  pin 
bosses,  and  two  sets  of  centering  fingers  A  and  B. 
There  are  4  fingers  in  the  lower  set  and  3  in  the  upper. 

With  the  nut  C  loosened  to  allow  the  fingers  to  recede, 
the  mandrel  is  slipped  into  the  piston.  Then  the  fingers 
are  expanded  by  tightening  the  nut  C  with  the  wrench 
G,  Fig.  1,  which  draws  the  cones  at  the  end  together 
and  forces  the  fingers  out  against  the  inside  of  the 
piston.  The  piston  is  then  put  in  the  fixture,  Fig.  3, 
which  is  provided  with  double  trunnions  or  gimbals 
to  allow  the  piston  to  center  itself  regardless  of  the 
outside  shape.     It  can  be  clamped  by  tightening  both 

at  the  bottom  by  the  screw  B.  This,  with  the  serrated 

jaws  C  and  D,  gives  a  3-point  hold  on  the  piston. 
The  boring  and  facing  tool,  Fig.  4,  consists  of  a 

shank  A,  with  an  inner  head  B,  with  openings  for  the 
cutters  as  shown  in  the  end  view.  Inside  of  this  is 

a  spool  C,  which  acts  as  a  central  support  for  the 
boring  tools  for  the  end  of  the  skirt.  This  spool  also 
has  a  hole  for  guiding  the  centering  mandrel.  The 
boring  tools  are  seen  at  D  and  E,  the  first  being  the 
roughing  and  the  latter  the  finishing  tool.  The  facing 
tool  is  seen  at  F,  while  other  tools  trim  off  the  outside 
of  the  flange. 

The  piston-pin  holes  are  then  bored  In  the  fixture 
shown  in  Fig.  5.  This  fixture  has  a  latch  A,  for  quick 
action,  the  screws  B  tightening  the  piston  into  place. 
Then  comes  the  rough-turning  on  a  Potter  &  Johnston 
automatic  lathe  as  in  Fig.  6.  Here  the  front  cross-slide 
carriage  has  been  removed  and  a  special  tool  carriage 
A,  put  in  its  place,  the  carriage  support  bridging  the 
cross-slide.  This  carriage  is  moved  by  the  bar  B, 
utilizing  the  turret-slide  feed  for  the  purpose.  At  the 
same  time  the  back  cross-slide  carriage  faces  the  end 
of  the  piston  as  at  C.  Details  of  this  carriage  are 
shown  in  Fig.  7.  A  similar  attachment  can  be  made  for 
other  uses  where  it  is  desired  to  have  a  longitudinal 
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mr  tka  now  of  th«  apindlc.  Tti^  supporting  hridg« 
is  alMWB  at  4.  wliit«  B  fives  the  end  view  xnA  ihow» 
A*  carriat*  ̂   «rith  iU  tools  and  their  xdjuKtments. 

n\t.   t      MAXnKKI.  »'*'»K  OKNTKKIX'*.   TISTON' 

VUl.    J       FIX tA<k f"«»K   HOUni.VI  PIXTON 

DGD 

na  «.    BORixa  .iXD  pacimo  tool. 

The  plan  view  give*  all  the  other  information  ntH.ssary. 
The  pintonn  are  then  heat-treute<l  to  remove  stresses  of 
all  kinds. 

Another  special  Potter  &  Johnston  set-up  is  shown  in 
Pig.  8.  This  centers  the  end.  flnish-turn.s  the  outside. 
and  grooveM  for  the  piston  rings  as  well  as  turns  the 
oil  relief  over  the  piston-pin  holes.  The  piston  is  held 
by  a  draw-back  pin  with  air  chuck  contn>l.  The  apriiiKs 
shown  in  front  at  A,  are  to  return  the  relief  tools  to 
their  cut  after  being  moved  out  by  the  cam  B.  The 
guide  roller  is  at  C.  This  cut  relieves  the  sides  ,of  the 
piston  over  the  ends  of  the  pin,  in  the  usual  manner. 

Details  of  the  relief  turninK  fixture  are  shown  in  Fig. 

9.    The  cam  A,  works  against  the  roll  />'.  which  is  kept 

in  contact  by  the  sprimrs  ('. This  cam  moves  the  relief  tci'l 

in  the  cross-slidi?.  which  n- 
ceives  its  longitudinal  move- 

ment from  the  turret  slide  liy 
means  of  a  bar  at  I). 

The  ring  grooves  are  then 
finished  to  size  and  burnished 
by  rolling  tools  of  harden^ 
steel  a.s  shown  at  A  in  Fig.  10. 
The  piston  is  supjKuted  at  the 
outer  end  by  the  center  durinjr 
this  ofteration. 

The  taper  is  then  ground  on 
the  head  end  of  the  piston, 
followed  by  the  grinding  of 
the  skirt  and  the  finish-facing 
of  the  piston  head.  Then 
comes  the  finish-facing  of  the 
akirt  end  and  the  boring, 

reaming  and  facing  of  the  in- 
side of  the  piston  bosses.  These 

operations  are  done  in  the  fi.x- 
ture  shown  in  Fig.  11.  The 

piston  is  held  by  the  clamp  A  and  the  boring  bars  are 
piloted  by  an  inner  bushing,  while  the  floating  bushings 
R  and  C  fit  into  the  outer  end  of  the  chuck  and  so  the 

bars  are  guided  at  both  ends. 
The  inner  ends  of  the  bosses  are  faced  by  a  special 

tool  which  is  shown  in  position  at  D.  It  has  a  cross- 
slide  and  carries  the  tool  shown  in  detail  in  Fig.  12. 
This  tool  consists  of  a  bar  A,  turned  eccentrically  at 
its  outer  end  except  for  the  portion  at  B  to  support 
the  cutters  C.    The  portion  B  is  flattened  on  the  sides 

rin   t     RnrnM-TTRNiNo  Asn  rAcxsn    no.  i.    finiiih-tirnino  and  oroovin<i 
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as  at  D.  As  can  be  seen  the  cutters  can  pass  through 
th«  hole  in  the  piston  and,  when  the  bar  is  in  its  proper 
location,  it  is  fed  by  the  slide  shown  at  D  in  Fig.  11, 
and  the  inside  of  the  bosses  faced  to  the  desired  width. 
The  cutters  are  positioned  and  held  from  turning  by 
setscrews  at  E,  Fig.  12,  while  they  can  be  adjusted, 
after  grinding,  by  the  .screws  F.     These  cutters  face 

the  bosses  and  leave  a  fillet  next  to  the  piston-pin  hole. 

The  oil  holes  are  then  drilled  in'  the  bosses  and  oil 
grooves  cut  by  the  fixture  shown  in  Fig.  13.  Then  the 
piston  is  finish-reamed  in  the  machine  shown  in  Fig. 
14.  Here  the  piston  is  clamped  very  lightly  in  the 
V-shaped  block  at  A,  and  located  by  the  end  piece  B, 
while  the  clamp  C  holds  it  for  reaming.     The  dial  indi- 

PIG.    7.      TOOL  FOR  ROT'GH-TrRNI.Vi: 

KIC.    9.      DKTAILS  OF  RRr.IPJVING   TOOL 
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I  I « •    i  ■ mRNiiini.vti  THK  iJKiK>\i;.-^     ii'i    II      iiiiHiNi;  iMSTox-iM.v  iioia-: 

5wHonX-K no.  tS.     TOOL.  FOR  FACINO  IKMUlBi) 

cator  ahown  at  D  is  lued  to  teat  the  squarenesM  of  the 
pi«ton  in  the  ftxture.  In  thiK  way  the  trouble  of  having 
pinton^  out  of  square  in  avoided. 

The  inspection  is  veo'  thorough,  the  standard  diam- 
eter fagc  at  A.  Fig.  IS.  and  the  dial  gage  at  B  with  iU 

contact  point  at  C  show  the  diameter  and  the  roundness. 

Pistons  are  weighed  for  selection  into  sets,  and  th^ 
subassembly  is  also  weighed. 

Grooving  the  Piston  Boss 

The  piston-pin  boss  has  an  oil  groove  which  is  cut 
in  a  very  ingenious  manner,  in  the  special  fixture  shown 
in  Fig.  IS.  This  holds  the  piston  by  the  head  and  the 
bottom  of  the  skirt  as  shown  by  the  dotted  outline.  The 
boring  bar  carries  two  grooving  tools  A  and  B,  and  it 
will  be  noted  that  the  boring  bar  is  not  concentric  with 

the  piston-pin  hole,  but  about  \  in.  below  the  center. 
The  large  part  of  the  bar  has  a  guiding  groove  C, 

which  terminates  in  a  cam  D,  at  the  end,  the  straight 

portion  of  the  groove  holding  the  cutters  uppermost 

and  out  of  contact  when  the  bar  is  pushed  in  and  with- 
drawn.  The  pin  E.  with  a  roller  cm  the  end,  acts  aa 
the  guide.  This  pin  has  to  be  withdrawn  and  inserted 
at  each  operation,  but  in  future  bars  the  groove  will  be 
extended  to  the  small  part  of  the  bar  so  that  it  may  be 
entered  and  withdrawn  without  removing  the  pin. 

With  the  cutting  tools  at  the  top  and  clearing  the 

piston-pin  bore,  a  half  turn  of  the  handle  rotates  the 

ic 
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FlU.    11 FINISH-REAMING  THE  PISTON.      FIG.    lu INSPECT! X(;   PISTONS 

bar  in  the  path  of  the  cam  groove  D.  This  swings  the 
cutters  down  into  the  lower  half  of  the  hole  and  at 
the  same  time  advances  the  tool  so  as  to  cut  an  angular 
groove  which  runs  out  at  each  end.  This  makes  a  good 
oil  groove  and  one  which  is  uniform  in  all  pistons.  The 
productioir  is  very  satisfactory  but  a  firture  machine,  or 
fixture,  will  be  arranged  for  power  drive. 

Cold-Headed  Bolts 
By  V.   E.   HiLLMAN 

Metallurgist,  Crompton  &  Knowles  Loom  Works 

The  term  "cold  work"  implies  that  energy  is  ex- 
pended on  the  metal  when  its  temperature  is  below  the 

critical  range.  The  microstructure  of  the  metal  prior 
to  the  application  of  cold  work  consists  of  an  aggregate 
of  crystalline  grains  or  cells,  each  grain  being  a  struc- 

tural unit.  It  may  suffer  rupture  or  deformation ;  it 
may  be  enlarged,  elongated,  stressed,  or  restored  to  its 
normal  size  and  shape.  When  the  metal  is  subjected  to 
mechanical  pressure,  the  crystals  are  crushed  and  inti- 

mately mixed.  Cold  work  has  an  embrittling  effect  upon 
the  metal  and  the  grains  which  were  originally  equiaxed 
or  elongated,  assume  a  ropy  appearance  resembling 
fiber.    In  brief,  the  grains  lose  their  original  identity. 

There  is  a  limit  to  the  amount  of  cold  work  which  a 
piece  of  steel  will  sustain.  Therefore,  the  cold  working 
of  the  metal  must  be  interrupted  from  time  to  time  to 
relieve  the  internal  stresses  which  have  been  developed. 
In  other  words,  if  the  strained  steel  be  heated  to  above 
its  critical  range,  for  15  min.  at  1,650  deg.  F.,  and 
quenched,  the  elongated  grain  fibers  will  be  effaced  and 
renewed  toughness  will  be  conferred  on  the  metal.  A 
lower  annealing  temperature,  1,150  deg.  F.,  for  one 
hour  will  also  suffice  to  remove,  partially  at  least,  the 
embrittling  effect  of  cold  work.  It  should  be  borne  in 
mind,  however,  that  only  the  strained  ferrite  grains  are 
influenced  by  the  lower  annealing  temperature. 

Soft  basic  steel  is  well  adapted  for  the  cold  heading 
process.  The  carbon  content  in  the  metal,  however, 
should  be  regulated  carefully.     It  is  a  well-recognized 

Abstract   of  paper   presented   before   the   American    Society   for 
Steel  Treating, 

fact  that  if  an  attempt  be  made  to  upset  a  piece  of  high 
carbon  stock,  the  steel  will  simply  bend  over,  whereas 
material  of  the  proper  analysis,  0.10  to  0.20  per  cent 
carbon,  will  flow  readily  into  a  compact   mass. 

There  is  a  limit  to  the  volume  of  metal  that  can  be 

fabricated-intotheheadofa  bolt.  The  maximum  length 
of  stock  that  can  be  formed  into  the  head  is  equivalent 
to  seven  times  the  idiameter  of  the  rod  which  is  being 
upset.  That  is  to  say,  if  the  diameter  of  the  rod  be 
i  in.  then  it  is  possible  to  crush  1:1  linear  inches  into 

the  head.  These  tolerances  should  be  followed  if  "cold 
shuts"  are  to  be  the  exception  and  not  the  rule. 

The  reliability  of  a  cold-headed  bolt  is  dependent 
upon  the  number  of  blows  it  received  during  the  fabrica- 

tion process.  The  limit  of  stock  which  can  be  com- 
pressed into  the  head  by  a  single  blow  is  two  and 

one-half  times  the  diameter  of  the  rod.  Cold-headed 
bolts  of  commerce  are  generally  subjected  to  two  or 
three  blows.  However,  there  are  instances  where  four, 
five  and  six  blows  are  required  to  effect  a  reliable  upset. 

Importance  of  Annealing 

Conclusions:  Various  degrees  of  distortion  may  be 
found  in  the  same  bolt.  Certain  regions  undergo  slight 
deformation,  whereas  other  sections  undergo  extreme 
distortion. 

Annealing  at  1,150  deg.  F.  will  remove  the  weaken- 
ing effects  of  cold  work.  Irrespective  of  the  degree  of 

cold  work,  crystallization  will  not  take  place  below  1,280 
or  above  1,380  deg.  F.  If  the  temperature  of  the  fur- 

nace reaches  the  hazardous  zone,  1,280  to  1,380  deg.  F., 
crystallization  will  take  place  only  in  those  areas  which 
have  been  slightly  strained. 

Annealing  above  the  critical  range  1,650  deg.  F.  is 

preferable. 
In  this  range  of  temperature,  1,625  to  1,675  deg.  F., 

and  regardless  of  the  degree  of  strain,  crystallization 
will  not  result. 

The  successful  manufactuii  of  cold-headed  bolts  de- 
mands the  application  of  fundamental  metallurgical 

principles.  The  quality  and  service  of  the  finished  prod- 
uct is  therefore  dependent  upon  an  adherence  to  the 

laws  of  metallurgy. 
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CroMi-itUde  ToofhoUfc^  for  Turret  Lathes  Continued — Cuttinr-off  and  Formed  Tools 

— CireulAr  ForminR  TooIm — Over-shot  Tools — ^Turret  Toolposts 

IN  THE  desirn  of  partint  or  cutting-off  tools  it  is 
particularly  important  to  make  the  holder  in  such 

a  »-a>'  that  there  will  be  no  opportunity  for  move- 
ment of  the  tool  durlnr  the  operation.     Parting  tqols 

necessary  to  use  roughing  and  finishing  tools,  the  finish- 
ing tool  not  being  back  tapered,  but  having  a  slight 

amount  of  clearance  on  the  sides.  As  the  finishing  tool 
has  very  little  work  to  do,  the  width  of  the  slot  can  l)e 
easily  preserved.  For  very  wide  and  somewhat  deep 
grooves,  it  ie  advisable  to  do  the  sizing  for  width  with 
two  tools,  so  made  that  they  can  be  adjusted  to  com- 

pensate for  any  errors  in  grinding  on  the  sides. 
In  the  toolholder  shown  at  C,  the  slot  for  the  tool  is 

cut  in  the  body  and  there  is  a  projecting  portion  at  D 
which  prevents  working  close  to  a  shoulder  or  to  chuck 
jaws.  In  many  cases  this  would  not  be  a  good  holder 
to  use,  for  the  reason  stated.  There  are  two  ways  of 
avoiding  any  such  condition;  one  of  them  being  shown 
at  H.  The  work  E  is  held  in  chuck  jaws,  so  that  there 
is  not  much  space  for  any  projection  like  that  nt  T), 
beyond  the  tool.  Hence,  a  bent  tool  like  that  at  F 
can  be  held  In  a  holder  G.  The  slot  which  contains 
the  tool  is  open  on  the  side,  thus  allowing  the  cutter 
to  work  close  up  to  the  chuck  jaw  without  interference. 

Another  way  is  to  make  the  toolholder  straight,  but 
(fl)en  on  one  side;  and  this  method  is  probably  lietter 
than  that  shown,  as  there  is  less  trouble  in  setting  the 
tool  and  less  work  in  making  the  holder.  The  illustra- 

tion at  K  shows  the  tool  L  held  in  an  open-side  holder 
bv  means  of  the  setscrew  at  A/.     This  method  is  used 

no.  i«;     ketaii^  of  tckji.hmm'ks  kok 
rARTIXO  TOOIJ« 

are  aaiuily  relieved  on  the  sides,  as  otherwise  they  are 
likely  to  mb  and  tear  the  side  of  the  groove  and  leave 
a  racgvd  surface.  A  grooving  or  parting  cut  is  one  of 
the  moat  difAcult.  particularly  when  the  groove  is  deep 
and  narrow,  a*  shown  in  the  deUil  A,  Fig.  847.  The 

t}-pc  of  tool  often  used  for  this  purpose  is  shown  at  B. 
It  is  held  in  a  slot  in  a  holder  C  by  means  of  two 
•qoare-head  setacrews.  A  tool  of  this  kind  should  be 
made  as  deep  as  consistent  with  the  nature  of  the 
work  wbkh  is  being  cut.  as  the  pressure  upon  it  is 

■hrc.  and  it  is  likely  to  break  when  the  cut  is  very 

Wtrk  ..^ 

cn 

When  grooving  tools  are  made,  if  the  groove  is  to  be 
held  ckwaly  to  width  and  is  rather  deep,  it  is  generally 

ror  Itw  •ifll«or«'  rankrotnlnt  kiMtti       \\\  lisfcU  rMMTVod. rXO.  141.     rLAT-BI^APR  AND  IWVBTAIL,  FORMINO 
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where  tools  must  be  set  to  operate  close  to  a  shoulder. 
When  several  narrow  tools  are  used  close  together 

for  grooving,  as  shown  at  N,  it  may  be  found  difficult 
to  locate  the  holding-down  screws  so  that  they  will  be 
easily  accessible.  The  three  tools  P  illustrate  this  point 
very  well,  and  the  method  of  staggering  the  setscrews 
is  clearly  shown.  By  making  the  distance  0  sufficient, 

so  that  the  ope'rator  can  place  a  wrench  on  the  various 
setscrew  heads,  no  difficulty  will  be  experienced.  This 
method  is  objectionable  because  the  screws  are  some- 

times placed  too  far  back  from  the  end  of  the  tool,  and 
therefore  do  not  hold  it  as  firmly  as  is  needed.  In  the 
example  Q  the  three  tools  are  held  by  three  setscrews 
placed  in  line  with  each  other,  but  the  screw  S  is 
higher  than  those  marked  R.  The  operator  can  there- 

fore easily  use  a  wrench  on  any  one  of  them  without 
interference. 

The  caution  is  here  given  to  avoid  the  use  of  holding- 
down  screws  of  too  small  a  diameter.  Many  designers 
make  errors  of  this  sort  due  to  a  lack  of  thought.  In 
holding  narrow  tools  like  that  shown  at  U,  it  would 
appear  that  the  largest  setscrew  which  could  be  used 
would  be  one  which  is  no  larger  than  the  width  of  the 
slot.     Yet,  if  the  toolblock  is  relieved,  as  shown  at  T, 

other  methods  are  to  be  prefer»ed.  Fig.  348  shows  at 
A  a  flat-blade  forming  cutter  B  desigped  for  the  pur- 

pose of  cutting  the  form  C.    The  culter  blade  is  ground 

PIG.   34l>.     GOOSK-XiOCK   HOLDKli  FOR  FORMING  TOOLS 

and'the  tools  project  slightly  above  the  relieved  sur- 
face, the  .setscrews  can  be  larger  than  the  width  of 

the  slcrt  and  thus  have  greater  holding  power.  An 
advantage  in  using  the  setscrews  is  that  they  are  less 
likely  to  be  broken  or  mutilated  when  in  use.  This 
is  particularly  noticeable  when  small  headless  setscrews 
are  used.  It  is  advisable  to  avoid  this  type  of  screw 
for  any  holding-down  operations,  as  the  slots  are  likely 
to  become  broken  so  that  they  are  useless. 

In  making  a  formed  cut,  a  tool  can  be  made  having 
a  contour  of  the  correct  shape  so  that  it  will  reproduce 
this  shape  on  the  work.  When  the  form  is  simple  and 
does  not  require  to  be  held  very  accurately,  a  flat-blade 
cutter  can  be  utilized  and  very  good  results  obtained. 
If  it  is  necessary  to  make  the  form  to  an  accurate  size. 

IVor*A- 
.■Cutter, 

X"-.^ 

FIG.    3.50.      ClKCll.AK    FORMING    TOOLS 

to  the  required  shape,  and  it  is  held  in  a  shank  D  by 
means  of  a  screw  E.  It  is  backed  up  against  the 
shoulder  on  the  holder,  as  indicated.  This  holder  may 
be  used  in  a  standard  toolpost  or  in  a  toolblock,  the 
shank  being  proportioned  to  suit  the  conditions.  For 
simple  work  and  production  which  is  not  very  high, 
this  device  will  give  fairly  good  results. 

Another  example  of  a  somewhat  similar  tool  is  shown 
at  F.  The  blade  G  is  set  at  an  angle  and  is  held  against 
an  angular  surface  H  and  backed  up  by  a  .setscrew  K. 
The  slot  L  allows  the  tool  to  be  adjusted  slightly,  and 
after  this  adjustment  has  been  made  the  special  screw 
M  is  tightened,  thus  holding  it  firmly.  For  steel  work 
when  a  little  shear  is  required  to  produce  a  smooth 
cutting  action,  a  holder  of  this  general  type  can  be  used. 
It  is  advisable,  however,  in  the  majority  of  cases  to 
do  away  with  the  adjustable  feature  and  bring  the  back 
of  the  plate  solidly  against  the  holder.  All  necessary 
adjustments  can  then  be  made  by  an  adjustment  of  the 
cross-slide  or  the  holder  in  the  toolblock. 

Another  type  of  tool  frequently  used  for  forming  is 
the  dovetail  forming  tool  shown  at  N.  The  toolblock  O 
is  designed  to  fit  the  cross-slide  of  the  machine,  and 
is  located  on  it  by  means  of  the  tongue  at  P.  It  is  held 
in  place  on  the  slide  by  one  or  more  bolts  Q.  The  tool 
R  is  somewhat  different  from  others  which  have  been 
described.  It  is  a  long  piece  of  tool  steel,  dovetailed 
at  T  to  fit  the  holder.  It  is  clamped  in  the  dovetail  by 
means  of  one  or  more  bolts  S,  these  being  arranged  so 
that  they  bear  directly  against  the  dovetailed  surface. 

Several  methods  of  holding  are  in  vogue,  but  hook 
bolts  cut  out  to  fit  the  dovetail  will  usually  give  very 

good  results.  Sometimes  the  "pinch-binder"  principle 
is  used,  the  holder  being  split  in  the  middle  and  drawn 
up  tightly  on  the  dovetail  by  means  of  a  couple  of  bolts. 
Forming  tools  of  this  kind  often  require  support  at 

the  point  U  when  the  cut  is  very  heavj",  as  otherwise 
they  are  likely  to  slip  and  change  their  position  with 
respect  to  the  center  of  the  work.     The  holder  can  be 
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imigmd  ao  tlul  a  backint-up  acrew  ina.v  he  placed  at 
UUa  petat  if  dMirad. 

la  ordar  to  av^oid  chatter  under  heavy  forminir  cuts, 

tk»  -loeaaawk"  principle  can  be  applied  to  the  tool- 
Od  imw  kinda  of   forming  cutit   it    is   very 

dirtkult  to  obtain 
•  smooth  surface 

fr«e  from  chat- 
fer  marks,  but 
thi.H  trouble  can 
be  avoided  by 
the  use  of  a 
holder  like  that 
shown  in  Fig. 
S49.  The  block 

A  fits  the  croas- 
slide  T-sk>t  at  E. 
Mounted  on  this 
block  is  a  swivel 
member  B  which 
pivots  on  the 
hardened  locat- 

ing ring  D.  The 
bfeck  is  held  down  by  the  bolt  C.  which  draws  up  on  the 
ahoe  r  in  the  T-slot  of  the  croas-slide.  thus  holding  the 
entire  unit  down  firmly.  The  provision  for  side  adjust- 
BWBt  is  mad*  in  the  slot  H.  the  binder  stud  G  being 
provided  with  a  nut  to  make  the  unit  secure  after  it 
has  been  adjueted. 

The  nmhar  0  haa  a  "Uil"  K.  which  is  held  between 
t«D  mUegmtm-L  and  M.  Thaae^  two  screws  can  be 
uaad  to  control  the  poaition  of  the  swiveling  member. 
The  other  end  of  the  holder  is  drilled  at  Q  and  slotted 
at  S.  and  the  portion  R  is  left  rather  thin  so  as  to 
permit  it  to  spring  easily.  The  tool  N  is  fitted  to  a 
doveUil  at  O.  and  ia  clamped  in  place  by  means  of  n 
•l)oe  P.  which  fits  one  side  of  the  dovetail.  The  dis- 
tnne*  from  the  top  of  the  cutter  blade  to  the  center 
of  the  hole,  as  indicated  at  T,  should  be  sufficient  to 
allow  the  movement  or  deflection  of  the  tool  to  carry  it 
well  away  from  the  work,  so  that  it  will  not  dig  In 
or  chatter. 

Attention  should  be  paid  to  the  thickness  of  the  wall 
at  R,  as  upon  this  depends  the  amount  of  spring  in  the 
tool.  It  should  be  thick  enough  to  stand  the  stresses 
inpoaed  by  the  cut.  and  thin  enough  so  that  it  will 
spring  readily.  The  member  P  nhould  be  made  nf  tool 
steel  hardened  and  spring  tempered  at  R.  It  is  usually 
neoaaaary  to  place  a  flat  spring  in  the  slot  5  in  order  to 
prevent  too  much  vibration  under  the  cut.  This  sprinir 
can  be  adjusted  up  or  down  in  the  slot  as  may  be 
dcaired.  Tools  of  this  general  type  are  useful  not  only 
for  forming  cuts,  but  for  threading  or  work  of  like 
character.  In  fact,  for  any  severe  cutting  which  is 
likely  to  produce  chatter,  a  tool  of  this  kind  is  an  ettec- 
tive  remedy. 

CnctXAR  Forming  Tools 

Another  type  of  tool  ♦ery  useful  for  forming  cuts 
is  the  circular  forming  tool.  Two  exampleH  of  thiK 
sort  of  tool  are  shown  in  Fig.  350.  The  work  A  is 
to  be  formed  by  a  cutter  B  held  in  place  in  the  holder  E 
hjr  a  special  screw  C.  This  cutter  can  be  adjusted  by 
hioaening  the  nut  D  and  turning  the  cutter  around  to 
the  position  required.  In  order  to  illustrate  the  cut- 

ting action  of  the  forming  tool,  a  diagram  is  shown  at 
F.  Hen  the  tool  (J  reprenents  the  circular  farming 
tool  and  H  shows  the  work. 

The  position  of  the  cutting  edge  of  the  formed  tool 
is  below  the  center  of  the  tool  but  on  the  center  of  the 
work.  In  other  words,  the  forming  tool  is  8har})ened 
considerably  below  its  own  center.  The  designer  will 
note  that  the  terms  above  and  below  depend  upon 
whether  the  tool  is  applied  to  the  front  or  rear  of  the 
crosa-alide.  In  the  former  case  the  cutting  edge  would 
be  below  center,  while  in  the  latter  it  would  be  above 
center,  because  the  tool  would  be  inverted.  In  either 
case,  however,  the  cutting  edge  would  be  on  the  center 
of  the  work.    This  vertical  distance  between  the  centers 

* • 
_r. ■ 

-1 

^ - 

A • ] 

KKJ.  >&:.     OVKKSUOT  AND   lINDKItMIIOT  TO«)l,.S 

is  indicated  at  -K.  The  purpose  of  cutting  the  tool 
below  ita  own  center  is  to  provide  greater  clearance  at 
L,  so  that  there  will  be  less  likelihood  of  the  tool  rub- 

bing and  losing  its  edge  due  to  an  insufficient  amount  of 
clearance. 

An  improved  form  of  toolholder  for  circular  form- 
ing tools  is  shown  at  M.  The  holder  AT  is  attached 

to  the  cross-slide  in  the  usual  manner  by  means  of  a  bolt 
and  shoe.  The  cutter  O  shown  by  the  dotted  line,  is 
drawn  back  against  a  serrated  member  P,  and  held  in 
place  by  means  of  the  screw  T  drawn  up  solidly  by  the 
nut  v.  In  order  to  provide  a  means  of  accurate  set- 

ting after  grinding,  the  arm  Q  is  mounted  in  such  a 
way  that  the  two  nuts  at  S  can  be  adjusted  up  and 
down  on  the  stud  R,  which  is  placed  in  the  body* of 
the  fixture.  As  the  side  of  the  forming  tool  is  serrated 
to  correspond  with  the  teeth  on  the  arm,  the  adjustment 
of  the  tool  can  be  very  easily  made.  The  arm  is  shown 
in  detail  at  Q  in  order  to  make  the  matter  somewhat 
clearer.  This  type  of  circular  forming  tool  has  met 
with  great  favor,  and  it  is  in  common  use  throughout 
the  country. 

Due  to  the  fact  that  a  forming  tool  has  its  cutting 
edge  below  its  own  center,  it  is  evident  that  the  radial 
length  of  the  shoulder  or  steps  on  the  tool  must  lie  less 
than  the  actual  shoulder  to  be  formed  on  the  work.  For 
tools  which  have  no  rake,  simple  formulas  will  enable 
the  designer  to  figure  the  required  diameters  without 
difltculty.     When  the  cutting  edge,  however,    must    be 
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made  with  more  or  less  rake,  other  formulas  must  be 
used.  In  order  to  avoid  complications  on  the  matter, 
we  shall  concern  ourselves  only  with  the  simple  type 
of  circular  forming  tool,  a  diagram  to  illustrate  which 
is  shown  in  Fig.  351.  Referring  to  the  diagram,  the 
various  formulas  given  here  will  be  readily  understood. 

In  order  to  find  the  diameter  of  circular  forming 
tools  it  is  first  necessary  to  find  the  value  of  W  in  the 
right  triangle  DEC,  or 

W  =  VR"  —  H" In  this  equation, 

R  =  Radius  of  largest  diameter  cutter. 
H  =  The   distance   above   or   below   center  of  work 

that  the  center  of  tool  is  set. 

In  order  to  find  the  value  of  r  in  the  right  triangle 
ABC,    

r  =  VI"  —  IT 
In  this  equation, 
2r  =  Small  diameter  of  cutter. 
Y  =  W  —  F. 
F  =  Half  the  difference  between  the  circular  diam- 

eters of  the  work. 

In  connection  with  forming  cuts  of  various  kinds, 
it  is  necessary  to  mention  a  type  of  tool  which  is  not 
in  very  common  use,  yet  which  has  a  number  of  advan- 

tages. Referring  to  Fig.  352,  two  pieces  of  work  are 
shown  at  A  and  B;  in  one  of  these  a  deep  groove  is 

FIG.    353.      TURRET  TOOLPOST   FOR   CROSS-SLIDE 

cut  at  C  while  in  the  other  case  a  form  cut  is  made  at 
D.  Either  of  these  two  jobs  can  be  done  with  a  circular 

or  dovetail  foi-ming  tool.  The  cutting  action,  however, 
in  either  case  is  rather  severe,  especially  if  the  work 
is  of  large  size. 

A  type  of  tool  which  will  give  good  results  for  work 
of  this  character  is  shown  at  E  and  is  designated  as  an 
overshot  tool.  The  toolblock  is  fitted  to  the  cross-slide 
of  the  machine  and  is  held  firmly  in  place  by  means  of 
the  bolts  L  which  draw  up  on  the  shoes  K.  The  tool  G 
is  set  so  that  it  overhangs  the  work  and  so  that  it 
is  more  or  less  tangent  to  it  when  the  full  depth  of 
the  cut  has  been  reached.  The  tool  is  held  by  means 
of  four  setscrews  at  H,  and  it  is  set  at  a  slight  angle 

in  order  to  provide  clearance.     The  front  of  the  tool 
is  also  cut  at  an  angle,  as  shown  at  X. 

It  is  evident  that  when  the  cross-slide  feed  is  started, 
the  tool  will  be  fed  inward  toward  the  center  of  the 
work  and  that  there  will  be  a  shearing  action  caused  by 
the  angular  surface  X,  so  that  the  chips  will  roll  up 
and  part  from  the  metal  with  a  minimum  amount  of 
friction.  An  advantage  of  this  type  of  tool  is  that  the 
diameter  of  the  work  can  be  held  very  accurately.  A 
principle  similar  to  this  is  used  in  universal  turning 
tools  for  steel,  and  it  may  be  here  stated  that  this  type 
of  tool  is  more  adapted  to  steel  than  it  is  to  cast  iron. 
The  tool  can  be  formed  to  any  shape  desired,  and  as  it 
needs  to  be  ground  only  against  the  angular  surface  X, 
it  will  hold  its  shape  without  difficulty. 

Another  type  of  tool  employing  a  similar  principle  is 
shown  at  P.  It  is  called  an  undershot  tool  and  is  placed 
at  the  rear  of  the  cross-slide  in  a  holder  similar  to  that 
shown  at  0.  This  type  is  not  as  common  as  the  other, 
and  it  is  ordinarily  not  considered  as  good.  If  the 
cross-slide  gibbing  is  slightly  loose,  there  is  inclined  to 
be  a  lifting  action  on  the  tool  which  tends  to  produce 
chatter.  For  certaiH  kinds  of  work,  however,  it  ma> 
be  found  useful. 

Turret  Toolposts 

Work  which  requires  several  shoulders  to  be  turned 
or  sized  may  oftentimes  be  handled  to  advantage  by 
means  of  a  turret  toolpost  such  as  that  shown  in  Fig. 
358.  The  assembly  shown  at  A  gives  a  very  good 
general  idea  of  the  device.  It  is  intended  to  be  fitted  by 
means  of  a  dovetail  B  to  the  cross-slide  of  the  lathe. 
The  body  of  the  tool  D  is  arranged  so  that  it  can  be 
indexed  into  a  number  of  positions  and  clamped  in  place 
by  means  of  the  binder  handle  C.    The  tools  are  held  on 

Work, 

FIG.  354.     SHOULDER  TOOL  SET-UF-  OX  TURRET 
TOOLPOST 



€n AMBRICAN     MACHINIST M.  56,  No.  IS 

th*  hardMied  rock»r»  K.  and  firml)'  wcurvd  by  mearu  of 
tk»  wtarrrvrs  at  the  top  of  the  turret.  The  rockers 
penalt  a  cvrtain  amount  of  adjuatment  to  the  tools, 
•o  that  tUtsht  inarcuraries  in  grinding  can  be  rompen* 

TIm  tools  F.  G,  H  and  K  arc  shown  in  the  turret 
nd  tlMtr  application  to  the  work  can  be  readily 

soen  bjr  reference  to  the  illustration.  Two  diameters 

are  turned,  roughed  and  finished  «'ithout  chantring  the 
position  of  the  croaa-alide  after  the  tooU  have  been  set 

The  base  of  the  tmlpost  L  hait  a  cin-uUir  pjtd  on  it 
at  S.  in  the  center  of  which  the  .xtud  .V  ix  Axed.  On  this 
stud  the  quill  O  is  kicated.  and  at  the  lower  end  of  the 
quill  indexing  teeth  are  cut  as  shown  at  P.  The  turret 
body  Q  is  mounted  on  the  quill,  and  indexing  is  accum- 
plinhed  by  looeening  the  binder  handle  and  moving  the 
turret  around  to  engage  with  the  various  teeth  shown. 
Other  details  are  clearly  shown  at  R.  S.  T  and  U.  Tur- 

rets of  this  sort  are  very  useful  in  manufacturing' for 
either  high  or  low  production. 

Another  type  of  cross-slide  turret  toolpost  is  shown 
in  Fig.  3M.  This  example  illustrates  the  possibilities 
of  multiple  cutting  tools  for  shoulder  work  in  connec- 

tion with  a  turret-indexing  device  on  the  cross-slide. 

The  indexing  portion  ̂ 4  is  mounted  on  a  base  />'  which 
is  fitted  to  the  cross-slide  and  gibbod  by  menns  of  the 
dovetail  gib  C.  The  indexing  of  the  portion  A  is  taken 

care  of  by  means  of  a  plunder  £,'.  which  enKaK('>^  wiih 
various  bushings  D  in  th<>  base  B.  The  handle  F  makes 
the  operation  rapid,  and  it  is  so  arrnnRed  that  it  will 
pull  up  the  plunger  and  hold  it  out  of  enguRement  while 
the  turret  is  being  indexed. 

The  toolblocks  G,  H,  K  and  L  each  contain  n  tool 
which  is  set  to  produce  a  given  diameter  on  the  work  as 
shown.  These  toolblocks  are  tongued  so  that  they  tit 
the  T-slot  R,  in  which  they  can  be  adjusted  lonRi- 
tudinally.  The  tools  mentioned  an>  used  for  the  finishing 
operation  on  the  work.  The  roujrhing  is  done  by  those 
shown  at  M,  N,  O  and  P.  These  blocks  are  arranged  so 
that  they  fit  a  T-slot  Q,  exactly  the  same  as  that  on  the 
other  aide  of  the  turret.  The  advantages  of  this  style 
of  turret  toolblock  are  evident,  but  when  designing 
anything  of  this  sort  it  must  be  remembered  that  a 
great  deal  of  work  is  being  done  by  the  tools.  As  a 
consequence,  the  greatest  care  must  be  taken  to  make 
sure  that  sufficient  .strength  is  given  to  the  various 
parts,  to  withstand  the  heavy  cutting  action. 

Chart  for  Determining  the  Pressure  Exerted 
by  Boring  Tools  | 

CMMtruction  and  Operation  of  Chart — Determination  of  End  Thrust  and  Pressure  Due  to 
Cutting— Table  for  Values  of  the  Feed  to  0.7  Power 

By  J.  B.  CONWAY 

ON  PAGE  655,  Vol.Mof  theAMEBiCAN  Machinist, 

appeared  an  article  by  the  author  entitled,  "Chart 
for  the  Determ^ation  of  Pressure  on  a  Cutting 

Tool."  This  article  referred  to  tools  such  as  those  used 
for  lathe  and  planer  work,  and  the  chart  was  based  upon 

formulas  deduced  by  Mr.  Ta>'lor  as  the  result  of  ex- 
haustive experiments. 

The  chart  accompanying  this  article  is  for  the  purpose 
of  determining  the  end  thrust  and  cutting  pressure 
exerted  by  one-  and  two-lipped  boring  tools.  It  is  based 
upon  formulas  evolved  by  Dempster  Smith  as  the  re- 

sult of  experiments,  these  formulas  being  given  to- 

gether with  a  brief  treatise  on  the  subject  in  Mark's 
"Mechanical  Engineers'  Handboolc,"  page  1431. 

A  brief  explanation  of  the  chart  follows.  There  are 
ten  scales. 

Seal*  (1)  contains  values  for  the  constants  used  in 

the  formulas,  these  var>-ing  from  27.600  to  57,000.  They 
are  indicated,  however,  by  the  letters  <F)  and  (P)  with 
descriptive  notes. 

Scale  <2>  shows  the  feed  per  revolution  which  is 
used.  It  is  graduated  from  0.005  to  1  in.,  advancing 
by  64ths  above  0.012  in. 

Scale  (S)  is  the  support  for  the  product  of  Scales  (1) 
and  (2) :  but  as  this  result  is  not  required  to  be  known, 
the  scale  has  not  Iteen  graduated. 

Scale  (4)  has  th«  values  for  the  width  of  the  cutting 
lip.  The  graduations  are  in  inches  and  tenths,  the  latter 
being  used  on  account  of  their  convenience  and  because 
the  graduations  give  greater  ease  of  interpolation. 

Scale  (5)  is  graduated  in  values  representing  pres- 
sures in  pounds,  and  Is  the  result  of  multiplying  Scalci 

(.3)  and  (4)  together.    It  gives  the  result  sought  fr.im 
the  quantities  just  mentioned. 

Scale  (6)  contains  points  repre-senting  values  oi  mxi,- 
000  and  400,000  together  with  explanatory  ncrtes.  These 
points  are  to  be  used  as  those  on  Scale  ( 1),  but  as  they 
are  multiplied  by  different  values  a  separate  scale  was 
required.  Scales  (7),  (8),  (9)  and  (10)  are  similar  to 
Scales  (2).  (3),  (4)  and  (5).  respei-tively. 

The  basic  formulas,  taken  from  Mark's  handbook,  are 
given  herewith : 

F  i=  Cutting  pressure  in  pounds. 
P  =  End  thrust  in  pounds. 
10  =  Width  of  each  cutting  lip  in  inches. 
t   =  Feed  in  inches  per  revolution  of  either  the  work 

or  cutter. 
For  Boring : 

Soft  Steel:  F  --^-  400,000  ivt 

P  -=  38,000  wt" 
Medium  cast  iron :    F  ̂     57.000  wt" 

P  =    27,500  ivt' ' For  Facing  with  a  Two-Lipped  Cutter  from  the  Solid: 
Medium  cast  iron :    F  =^  300,000  uft. 

P  ̂ -  32,500  wt" For  Facing  Medium  Cant  Iron,  After  Trepanning  or 
Opening  the  Hde: 

F  ̂   55,000  wt'-' P  =-  81,000  ire" The  author  of  the  data  in  the  handbook  is  not  definite 

as  to  just  what  is  intended  by  "the  width  of  each  cutting 
Up,". but  it  is  presumed  that  it  is  to  mean  twice  the 
width  of  the  single  lip.  For  example,  if  the  width  of 
one  Up  was  H  In.  on  a  facing  cutter,  the  value  for  to 
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would  be  3  in.  This  scale  on  the  chart  is  so  arranged 
that  either  value  may  be  used,  but  the  result  obtained 
of  course,  would  be  affected. 

To  read  the  chart,  several  examples  will  be  given. 
Let  it  be  required  to  find  the  end  thrust,  when  facing 
medium  cast  iron  from  solid  stock,  with  a  feed  of  0.006 
in.  and  width  of  cutting  lip  of  3  in.  From  the  proper 
point  on  Scale  (1)  connect  with  the  feed,  0.006  in.  on 
Scale  (2).  Pivoting  on  the  point  of  intersection  of  this 
line  with  Scale  (3),  swing  to  the  width  of  lip  on  Scale 
(4),  and  on  Scale  (5)  read  the  value  of  the  pressure, 
which  in  this  case  is  approximately  2,200  lb.,  which  for 
practical  purposes  is  sufficiently  close. 

In  another  ease  the  cutting  pressure  is  required,  when 

boring  soft  steel,  using  a  feed  of  0.150  in.  and  a  tod 
with  a  5-in.  lip.  Connect  point  on  Scale  (6)  with  the 
feed,  0.150  in.  on  Scale  (7)  ;  then  pivoting  at  the  inter- 

section of  this  line  with  scale  (8),  swing  to  the  width  of 
lip  on  Scale  (9),  and  on  Scale  (10)  read  the  cutting 
pressure  in  pounds.  It  is  hardly  probable  that  one 
would  ever  find  this  condition  in  actual  work,  and  the 
example  is  cited  merely  to  show  the  operation  of  the 
chart  and  the  enormous  pressure  created  under  such  a 
condition. 

The  other  two  examples  shown  on  the  chart  are  self 
explanatory.  It  will  be  noted  that  the  feed  on  Scale  (2) 
is  graduated  in  thousandths  and  64ths,  while  that  on 
Scale  (7)  is  given  in  thousandths  and  hundredths  of  an 
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inrli.  Tliis  wm  done  to  alTon!  roady  recognition  of  the 
two  k«Im.  ms  they  are  not  to  be  used  as  the  same.  The 
vahNB  eo  ScaW  (2)  inrreaiae  when  reading  downward. 
wkOa  Omf  tnerMM  when  raadiny  upward  on  Scale  (7^. 
Also,  the  TaloM  for  the  preasure  increase  downward  on 
8c«k  (6)  and  upward  on  Scale  (10).  This  afforda  a 
imam  of  dbtinction  between  the  ae\-eral  scales  which 
ar«  reUtad  to  mA  other.  Scale*  (1).  (2),  (S).  (4) 
and  (6)  opanto  totether.  while  Scales  (6).  (7).  (8). 
(•)  and  (10)  belons  to  another  (roup. 

FnD  TO  0.7  Pown 

For  tka  eooTenfence  of  the  reader,  the  values  of  the 
feed  ralaed  to  the  0.7  power  are  riven  in  the  accompany- 

Ins  table. '  It  la  well  to  call  attention  here  to  the  fact 
iRranuiv nx<j  KK»:i>  i\  iN»iuy  iiAisKn 

TnTHi; •  7  r»>WKK 

u«- 

t.—"^
 

.0' 

7  tmn t  ll«77 0  0I14« 
7  nait «  44470 0  02704 
7  MSI* 1  4«li7 *  01102 

7  MM* 1  twi* 0  0M«» 
;  tui* (  W7«* •  OMM 
1  MM* •  «MM 0  e)M2 

0  042M t  MIM •  »2*«7 
t  tT^tt 1  »SM1 0  04521 
(  IIIV4 1  *7«7i 

0  04714 
•  702I« 0  0W)« 
•  77  W» 0  0S2H 

t  2MII t  747U 0  es}i2 

t  2M*t •  7»l)7 *  05772 

I  inn •  77tM 0  0M07 
•  nni •  7»tlJ 0  *»2)« 
t  MIOi •  11072 0  0*4*7 
•  «*Mt *  *4*l« 0  0«()« 
•  *79** 

«  0***} 0  11740 
t  7«M« «   IJ7II 0  141*0 

•  Mn* «  2»*S 0  1*770 
t  m*; «  2M)7 e  1*070 
*  (M*! «  >2724 0  IIJ40 
•  tM«l «  )*7«l 0  iUM 
«  I4W7 *  40M4 

0  2t>M «  l*MI «  4JU7 0  J7270 
t  »tu «  4*4*i 

0  2«l«l «  »Ma «  4*110 
0  )I0*0 *  M7M «  )7«l} 0  )7(*0 

«  MM} ♦  »4»1« *  44M0 
«  }7M) *  70112 0  50)H> 
«  MeM 
«  »l««7 

«  740M 0  5*0*0 
«  7(«27 0  *I5*0 

*  7MI2 
«  •2^M 

0  **«47 
•  7«Ma *  •t7ll 

0  71*70 «  It727 «  M«0« 0  7**77 
«  (7M* »  »IJ»4 0  017*0 

0  W5 
0  0*» 
0  M7 
*  OM 
0  oe« 
0  010 
0  oil 
0  012 
0  015 
0  01* 
0  015 
0  01* 
0  017 
0  •!• 
0  01* 
0  a20 
0  ttu 
0  MM 
0  •»25 
0  OTOI 
*  MI7 
0  1005 
0  I2M 
0  •«•» 
0  15*2 
0  1710 
0  1075 
0  25M 
0  5125 
*  57M 
*  4575 
0  5«M 
0  J*2S 
0  *2M 
0  ••75 
*  75«0 

that  the  values  on  Scale  (2)  represent  the  feed  raised 
to  the  0.7  power,  while  thoso  on  Scale  (7)  are  the  actual 
vahiea.  which  is  another  reason  for  making  a  distinction 
between  these  acales.  In  connection  with  the  article 

previously  referred  to.  the  values  of  feeds  advancing 
by  64ths  and  raised  to  the  0.75  and  0.9SS  power  can  be 

found  in  Mark's  handbook.  The  latter  power  has  been 
changed  from  its  fractional  form,  namely,  M/lSths,  for 
convenience   in  handling  the  calculations. 

The  k>garithma  of  the  numbers,  together  with  the 
values  to  the  0.7  power  are  correct  only  to  three  placen, 
no  attempt  being  made  to  procure  accuracy  beyond  that 
flgurc,  inasmuch  as  accuracy  to  even  two  places  would 
no  doubt  be  all  that  is  required  for  practical  purposes. 

For  example,  consider  the  value  of  0.010*';  which  is 

0.0S99.  It  would  make  little  difference  in  the  ultimate 

result  if  0.04  were  used,  for  a  factor  of  safety  .-should 
be  allowed  in  the  construction  of  any  parts  which  are 
designed  tu  withstand  the  pressures  determined  by  the 
chart,  or  formulas. 

As  an  illustration  of  the  practical  use  of  the  ihart, 
it  would  be  a  simple  task  to  determine  the  pre.s.siires 
exerted  by  the  standard  two-lipped  boring  and  facing 
tools  that  make  up  any  shop  equipment,  and  tabulate 
these  values  on  the  data  sheets  for  the  cutters.  Coun- 

ter-bores and  spot-facers  would  also  be  included.  Then, 
with  this  information  before  the  designer,  his  work  of 
designing  parts  of  machinery,  tools,  jigs  and  fixtures 
would  be  simplified.  Whether  or  not  a  given  job  requir- 

ing boring  or  facing  could  l)e  performed  on  a  certain 
machine  could  al.so  be  predetermined  with  a  fair  degree 
of  accuracy  provided  that  the  capacity  of  the  unit  was 
known. 

On  the  other  hand,  the  combined  end  thrust  and  cut- 
ting pressures  have  a  tendency  to  distort  cutter  bars; 

ao  knowing  in  advance  the  approximate  stress  to  which 
a  bar  will  be  subjected,  it  can  l>e  made  sufficiently  large 
to  withstand  the  pressure  or  stress.  This  of  course, 
would  be  governed  somewhat  by  the  construction  of  the 
part  and  the  tooling  conditions. 

It  is  believed  that  thi.n  chart  will  be  found  useful  in 
the  designing  of  machine  tools  and  fixtures.  It  can  be 
used  as  a  companion  chart  to  the  one  previously  pub- 

lished by  the  author  and  mentioned  at  the  beginning  of 
the  article.  These  two  charts  with  the  one  on  drill 

pressures  given  in  Halsey's  "Handbook  for  Machine  De- 
signers" make  a  fairly  complete  set  of  data  for  refer- 

ence purposes. 

Biff  Shops  Versus  Little  Shops 
By  Gus  Haesslkr 

In  reading  the  late  W.  U.  Forbes'  letter,  on  page  99 
of  American  Machinist,  I  was  especially  interested  in 
his  suggested  method  of  procedure  for  getting  out  the 
work  referred  to.  If  a  universal  milling  machine  had 
been  employed  to  do  the  drilling,  it  seems  to  me  that  all 
of  two  hour!'  would  have  been  consumed.  However,  that 
part  of  the  work  can  be  done  in  less  time  and  with  more 
economy  if  a  bench  lathe  be  used.  The  equipment  should 
include  a  milling  attachment,  index,  indexing  mechan- 

ism and  a  )-inch  step  chuck.  The  time  required  for 
setting  up  and  drilling  in  a  bench  lathe  is  at  least  one 
half  of  that  necessary  for  these  operations  in  a  uni- 

versal milling  machine.  As  the  ten  A-in.  holes  are  lo- 
cated on  a  1-in.  pitch  circle,  the  drill  will  clear  the  chuck 

body  in  drilling  through;  or  if  desired,  the  work  may 
be  spotted,  while  it  is  in  the  lathe,  and  the  drilling  dona 
afterwards  on  a  sensitive  drilling  machine. 
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Influence  of  the  Automotive  Industry  on 
Thread-Cutting  Tools 

Development  of  Interchangeability  in  the  Automobile  Industry — Changes  in  Methods  of 
Manufacturing  Threading  Tools — Design  of  Landis  Die  Head 

By  C.  N.  KIRKPATRICK  and  G.  G.  VINK, 
Sales  Manager   :uul   Engineer,   L/undis   Machine  Co. 

l.ANDJ.S   CHASER 

THE  development  of  the  automotive  industry  with 
the  concurrent  demands  in  all  its  various  depart- 

ments for  greater  production,  interchangeability 
and  accuracy,  has  necessitated  radical  changes  in 
method,  and  in  the  design  of  many  tools  and  machines. 
Not  the  least  important  are 

the  changes  in  the  require- 
ments of  the  screw  thread, 

which  requirements,  in  turn, 
caused  a  departure  in  the 
specifications,  as  well  as  in 
the  equipment  and  method 
of  thread  cutting. 

The  aim  of  this  article  is 
not  to  discuss  in  detail  the 
limits  of  the  specifications 
and  standards  of  screw 
threads,  but  to  treat  of  the        . 
changes  required  in  the  manufacturing  of  a  particular 
type  of  thread-cutting  tool  in  order  to  meet  the  present 
standards. 

There  are  many  makes  of  thread-cutting  die  heads 
and  machines  on  the  market,  but  only  two  distinct  types 
of  thread-cutting  tools;  namely,  the  hobbed  chaser  and 
the  flat  bar  chaser  milled  and  hardened  for  its  entire 
length,  as  manufactured  by  the  Landis  Machine  Co.  of 
Waynesboro,  Pa.  The  latter  type  has  been  employed 
very  extensively  by  the  manufacturers  of  motors,  auto- 

mobiles, tractors  and  accessories,  and  this  article  will 
deal  with  its  development  only. 

Figs.  1  and  2  show  the  outstanding  features  of  this 
type  of  die.  It  will  be  noted  that  the  life  is  three- 
quarters  of  the  length  of  the  tool;  that  the  rake  angle 
may  be  varied  from  5  deg.  negative  to  50  deg.  positive 
without  interfering  with  the  efficient  operation  of  the 
tool ;  that  the  same  set  of  chasers  can  be  used  for  right 
or  left-hand  threading  by  merely  grinding  both  cutting 
ends  and  using  right-  and  left-hand  chaser  holders;  and 
that  the  die  is  tangentially  disposed  to  the  work,  which 
makes  for  low  friction  and  a  correspondingly  high  cut- 

ting speed.  The  fact  that  the  chaser  is  hardened  its 
entire  length,  makes  its  sharpness  renewable  by  a  slight 
grinding  at  the  cutting  edge,  and  the  necessity  of 
annealing,  bobbing  and  retempering  is  eliminated. 

Increase  of  Production 

Mass  production  on  an  intensive  scale  was  introduced 
in  plants  manufacturing  automotive  equipment  in  about 
1910.  At  that  time  the  requirements  for  screw  threads 
were  not  so  strictly  held.  It  is  recalled  that  inspection 
of  screw  threads  at  that  time  consisted  in  measuring 
the  pitch  diameter  with  a  micrometer,  and  the  pitch 
by  means  of  a  scale.  The  limits  for  pitch  diameter  at 
that  time  were  from  0.003  to  0.004  in.,  and  the  pitch 
could  vary  about  0.004  in.  The  taper  of  the  thread  was 
not  given  much  consideration,  particularly  on  threads 
not  longer  than  1  in.    In  other  words,  the  standard  for 

screw  threads  employed  in  automotive  equipment  was 

very  little  higher  than  that  maintained  in  manufactur- 
ing commercial  bolts. 

The  inspection  of  the  chaser  at  that  time  was  corres- 
pondingly crude.  The  milling  cutter  which  formed  the 

threads  on  the  chaser,  was  inspected  by  making  a  test 
cut  on  a  flat  piece  of  steel.  This  test  cut  was  examined 
by  means  of  a  magnifying  glass  to  determine  if  the  flats 
on  the  tops  and  bottoms  of  the  threads  were  alike.  The 
pitch  of  the  thread  was  measured  by  the  wire  method. 
Two  wires  1  in.  apart  were  placed  in  the  grooves  of  two 

threads,  and  the  pitch  measured  by  means  of  a  microm- 
eter. A  tolerance  of  minus  0.001  to  plus  0.003  in.  was 

permitted.  After  the  hob  passed  this  simple  test,  the 
chaser  was  made,  and  was  inspected  for  uniform 
thickness  and  finish.  It  was  then  hardened,  and, given 
a  final  inspection  for  straightness. 

About  1914  it  was  noted  that  closer  limits  were  being 
held  on  screw  threads.  This  closer  inspection  was 
augmented  a  little  later  by  the  development  of  the 
aeroplane  motor.     It  was  plainly  to  be  seen  that  the 
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screw  thread  employed  in  the  aeroplane  played  a  more 
important  part,  due  to  the  great  strains  and  vibrations 
unknown  to  land  vehicles.  As  motors  of  greater  power 
and  speed  were  developed  for  automobiles  and  trucks, 
the  inspection  of  screw  threads  became  stricter,  and 
efforts  were  made  to  maintain  very  close  limits,  par- 

ticularly on  the  pitch,  pitch  diameter  and  outside 
diameter. 

This  inspection  of  the  thread  entailed  the  use  of  the 
latest  type  of  microscopic  measuring  machines,  which 
brought  to  light  many  errors,  not  only  in  the  form  of  the 
thread,  but  also  in  the  angle,  the  depth  and  the  width 
of  the  flats.  The  pitch  and  taper  of  the  thread  were 
usually  inspected  by  means  of  gages,  whereas  the  pitch 
diameter  was  ascertained  by  micrometer  reading,  the 
same  as  in  former  years.  The  tolerances,  at  the  present 
time,  for  pitch  and  pitch  diameter  are  usually  0.001  in. 
plus  or  minus,  and  no  taper  is  permitted,  as  far  as  it 
is  possible  to  cut  an  absolutely  straight  thread  with 
a  die. 

The  methods  of  manufacturing  and  inspecting  the 
Landis  chaser  changed  with  the  maintenance  of  closer 
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on  a  microacopic  measurinK  machine  for  the  flat*  and 
ancle.  The  milling  cutter  is  then  formed,  and  with  it  a 
teat  cut  on  a  flat  piece  of  stock  i»  made.  The  test  cut 
ia  roeaMired  for  pitch  by  means  of  a  precision,  pitch  and 

lead  measuring  instrument,  shown  in  FiK-  3  and  de- 
arribed  later.  In  measurinK  the  hob.  the  limit  for 

depth  is  nothing  minus  and  0.002  in.  plus.  The  limits 
for  pitch  are  plus  O.OOl  to  plus  0.0025  inch. 

When  the  milling  cutter  passes  satsfactor>'  inspection. 
two  sets  of  chasers  are  milled.  These  chasers  are  meas- 

ured for  pitch,  depth,  angle  and  flats  by  means  of  the 
measuring  machine  manufactured  by  Alfred  Herbert, 

Ltd..  Coventr>'.  England.  The  cha.ners  are  then  hard- 
ened and  inspected  for  straightness.  Test  cuts  are 

made  with  the  chasers  without  the  aid  of  a  lead^^crew, 

as  this  permits  a  reproduction  of  the  chaser  form  with- 
out any  other  contnMling  factors.  The  cuts  are  also 

measured  on  the  Herliert  measuring  machine  for  depth, 
angle,  and  the  flats  on  the  top  and  bottom  of  the  thread. 
The  pitch  of  the  test  cut  is  measured  with  the  pitch  and 
lead  roeaMiring  instrument  already  mentioned. 

The  precision  pitch  and  lead  measuring  instrument 
was  designed  so  as  to  insure  accurate  measuring  of  the 
pitch  and  lead  of  the  chasers.  This  instrument  is 
employed  for  measuring  not  only  the  chasers,  but  also 
the  test  cuts  made  with  them. 

PtTTH    MKASirRINC    iNSTRl'MENT 

The  instrument  consists  of  a  main  body  or  casting 
having  a  face,  or  work  clamping  surface.  Parallel  to 
this  surface  is  clamped  at  the  front  a  hardened  and 
ground  bar,  which  supports  the  carriage  that  moves 
longitudinally.  The  carriage  is  equipped  with  a  plunger 

and  an  indicator.  A  ball-pointed  end  is  screwed  in  the 
end  of  the  plunger  and  dropped  in  the  thread  to  l>e 
measured.  A  micrometer  fastened  to  the  main  lx>dy 

of  the  instrument  is  brought  in  contact  with  the  indi- 
cator, and  moved  until  the  indicator  points  to  zero  on 

the  dial.  The  micrometer  reading  is  then  taken.  The 

readings  of  adjacent  threads  are  taken,  and  the  dilTer- 
enre  between  such  readings  gives  the  pitch  measure- 
roent. 

Ball-pointed  end*  of  variou*  diameters  are   inserted 

in  a  small  disk  conveniently  located  on  top  of  the 
instrument.  The  micrometer  employed  is  graduated  to 
read  to  0.0001  in.,  and  ha.s  a  range  of  0  to  2  in.  The 
bearing  parts  and  measuring  surfaces  are  hardened  to 
reduce  wear,  and  means  are  provided  to  compensate  for 

any  wear  which  ma>'  occur.  This  instrument  has  Ih>oii 
found  to  be  very  successful  where  close  limits  in  pitch 
and  lead  must  be  maintained. 

While  the  chaser  does  the  actual  thread  cutting  and 

must,  therefore.  l>e  made  as  accurately  as  possible,  yi-t 
the  chaser  holder  or  the  block  in  which  the  chaser  is 

'leld  plays  an  equally  important  part.  The  threads  on 
:he  chaser  are  milled  parallel  to  its  finished  seating 
.surface,  so  that  the  chaser  has  nothing  to  do  with 
obtaining  the  pniper  helix  angle.  The  cha.ser  holdci 
contmls  the  helix  angle  and  is  milled  at  an  angle,  so  a.s 
to  incline  the  chaser  to  correspond  to  the  helix  angle  ot 
the  pttrticular  diameter  and  pitch. 

For  commercial  threads,  one  set  of  chaser  holders  will 

cover  a  ver>'  wide  range,  for  instance,  from  i  to  1 5  in. 
inclusive.  This  is  possible  because  the  diameters  in- 

crease while  the  pitches  decrease,  maintaining  a  closf 
ratio.     The  chaser  holders  are,  therefore,  milled  for  a 

mean  helix  angle 

between  the  mini- 

mum and  maxi- 
mum diameter. 

To  illustrate,  the 
helix  angle  for 

1-in.  diameter,  V\- 
pitch  is  3  deg.  7 
min.,  and  the  helix 

angle  of  U-iii. 
diameter.  6-pitch 
is  2  deg.  11  mill. 
The  seats  of  the 
chaser  holders  are 
milled  for  a  mean 

angle  of  2  J  deR 
In  this  manner  the 

angle  of  the  chaser 

holder  is  almost  exact  for  t'-in.  diameter,  10-pitch. 
and  sufficiently  close  on  the  other  threads  mentioned  that 
the  variations  do  not  show  up  on  commercial  threads 
.The  advantage  in  milling  the  chaser  holders  for  the  mean 

diameter  is,  of  course,  plainly  seen,  as  it  eliminates  the 
necessity  of  a  set  of  chaser  holders  for  each  diameter 
and  pitch. 

When  cutting  S.  A.  E.  .standard  threads,  which  are 
employed  quite  extensively  on  automotive  parts,  the 
chaser  holders  are  confined  to  a  much  smaller  range. 
This,  of  course,  is  due  to  the  greater  degree  of 

accuracy  required.  A  set  of  chaser  holders  for  1-tn. 
diameter,  20-pitch,  and  A-in.  diameter,  18-pitch,  will  be 
milled  for  an  angle  very  close  to  the  helix  angle  of  those 
diameters  and  pitches,  and  no  effort  will  be  made  to 

include  a  range  of  diameters.  The  helix  angle  of  ]-in. 
diameter,  20-pitch  is  1  deg.  57  min.,  and  the  helix  angle 
for  fli-in.  diameter,  18-pitch  is  1  deg.  55  minutes.  The 
set  of  chaser  holders,  therefore,  for  these  diameters  and 

pitches  would  be  milled  for  a  helix  angle  of  2  degrees. 
In  some  special  cases  it  has  been  found  advisable  to 

limit  a  set  of  chaser  holders  to  one  diameter  and  pitch. 
This  occurs  only  when  extreme  accurac.v  is  to  be  main- 

tained. For  instance,  a  set  of  chaser  holders  for  1  i^-in. 
diameter,  twelve  threads  per  inch  may  l)e  milled  for  an 
angle  of  1}  deg.,  which  is  the  exact  helix  angle  for  that 
diameter  and  pitch. 

lU.    1       L.V-NUIS    DIKHK.VI) 
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It,  no  doubt,  has  been  noted  that  often  on  automotive 
parts,  a  fine-pitch  thread  is  employed  on  large  diameters. 
Due  to  the  fine  pitch,  it  would  be  extravagance  to  pur- 

chase a  large  and  powerful  machine  merely  because  of 
the  large  diameter  to  be  threaded.  Consider,  for  in- 

stance, a  thread  2J-in.  in  diameter  and  of  16-pitch. 
Basing  the  recommendations  on  a  suitable  machine  for 
the  diameter,  a  machine  of  the  2J-in.  size  would  be 
specified,  yet  on  account  of  the  fine  pitch,  a  1-in.  machine 
would  be  ample  in  capacity.  The  1-in.  machine,  of 
course,  should  be  recommended  with  the  understanding 
that  the  length  of  the  thread  would  not  exceed  li  in. 
Special  built-up  and  ofF-set  chaser  holders  must  be 
furnished. 

The  holder  is  built  up  and  the  chaser  seat  is  off-set, 
so  that  a  diameter  of  2i  in.,  for  instance,  could  be 
accommodated  very  nicely.  The  holder  must  be  built 
up  so  that  the  full  length  of  thread  can  be  cut, without 
necessity  for  the  stock  to  enter  the  bore  of  the  head. 

Making  a  Holder 

The  method  of  making  the  chaser  holder  is  of  interest. 
The  holder,  the  shape  of  which  can  be  seen  in  the  view 
of  the  die  head  shown  in  Fig.  4,  is  made  from  a  steel 
casting.  The  first  operation  is  to  mill  the  bottom,  or 
that  part  which  rests  against  the  face  of  the  die  head. 
The  holder  is  then  drilled,  spot-faced,  counterbored  and 
shaped  on  the  under  side,  so  that  it  will  fit  the  sliding 
block  which  is  supported  on  the  face  of  the  head  by  a 
pin.  The  abutting  screw  hole  is  drilled  and  then  the 
holder  is  rough  milled  to  a  pre-determined  helix  angle. 
For  the  milling  operation  a  jig  is  employed,  which  has 
universal  adjustment  and  which  is  graduated  in  min- 

utes. The  holder  is  then  scraped  for  bearing  and  finish, 
after  which  it  is  finish  milled.  The  clamping  screw 
holes  are  drilled  and  tapped,  and  the  chaser  holder  is 
then  ready  for  assembling. 

After  the  chaser  holder  is  completed,  it  is  given  a 
careful  inspection  by  means  of  a  special  device  which 
supports  the  chaser  holder  in  the  same  position  as  on 
the  die  head.  A  master  ciiaser  is  then  inserted  in  the 
seat;  and  by  means  of  a  micrometer  measuring  device,  it 
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is  determined  if  the  holder  is  milled  at  the  proper  angle. 
If  it  passes  that  inspection,  the  chaser  clamp  which 
holds  the  chaser  in  the  holder  is  fitted;  and  the  com- 

pleted holder  is  then  tested  out  in  actual  cutting. 
That  the  limits  which  are  maintained  in  making  the 

chaser  holders  are  critical,  may  be  surmised  from  the 
fact  that  when  counter-boring  the  ear  of  the  chaser 
holder,  or  that  part  of  which  fits  over  the  trunnion,  the 
limits  are  0.8745  to  0.8755  in.  for  the  1-in.  head  and 
1.2495  to  1.2505  in.  for  the  li-in.  head.     The  sliding 

block  slot  on  the  under-side  of  the  chaser  holder.?  is 
held  to  limits  of  0.7387  to  0.7403  in.  for  the  1-in.  heAtl 
and  to  0.986  to  0  987  in.  for  the  U-in.  head. 

The  Die  Head 

The  results  obtained  from  the  chaser  and  chaser  holder 
are  dependent,  to  a  certain  extent,  upon  the  die  head 
which  supports  them.  Fig.  4  shows  the  all-steel  rotary 
die  head,  and  Fig.  5  its  principle  of  operation. 

The  diametrical  or  size  adjustment  is  obtained  by 

means  of  the  adjusting  worm  N,  located  in  the  adjust- 
ing ring  C.  This  worm  engages  the  body  G,  and  moves 

as  a  unit  the  closing  ring  B,  the  adjusting  ring  C,  the 
the  operating  ring  D,  the  yoke  stop  ring  F,  and  also 

the, chaser  holders  Q.  The  body  G,  the  closing-ring 
retaining  ring  A,  and  the  yoke  ring  E  determine  the 

proper  adjustment  of  the  chaser  holders  Q,  which  ad- 
justment is  maintained  by  means  of  the  worm  lock- 

nut  M. 

The  die  head  is  locked  by  the  engagement  of  the 
two  closing  pins  K  in  the  bushing  L.  This  prevents 
any  movement  of  the  closing  ring  B,  except  that  ob- 

tained by  the  worm  N.  The  head  is  opened  by  means 
of  the  backward  movement  of  the  yoke  ring  C.  When 
the  conical  surfaces  of  the  pins  K  engage  the  bevel 
surfaces  of  the  bushings  L,  the  closing  ring  B  is 
released  and  the  force  of  the  chaser-holder  springs  H 
rotates  the  ring  B  and  the  holders  Q.  The  chaser  hold- 

ers Q  are  fastened  to  the  trunnions  J  and  are  supported 
at  their  outer  ends  by  the  adjusting  blocks  P. 

Care  in  the  inspection  of  the  parts  of  the  die  head 
during  the  course  of  machining  and  assembling  has 
increased  proportionately  with  that  in  the  inspection 
of  the  chaser  holders  and  chasers.  It  is  unnecessary  to 
state  the  limits  of  each  and  every  part  of  the  head,  but 
it  will  suffice  to  say  that  limits  vary  from  0.0025  in.  in 
grinding  the  trunnions  to  0.003  in.  in  turning  the  head body. 

After  the  head  is  assembled,  test  cuts  are  made  in 
cutting  minimum,  mean  and  maximum  diameters  within 
its  range.  The  test  for  heads  for  threading  commercial 
work  is  the  same  as  for  the  head  which  is  to  be  em- 

ployed on  the  most  accurate  work.  Thus,  it  is  possible 
for  any  head  in  service,  with  the  proper  equipment  of 
chaser  holders  and  chasers,  to  be  used  on  particular 
threading  jobs. 

The  cutting  of  threads  on  automotive  parts  requires 
a  machine  with  a  leadscrew  attachment.  With  the  non- 
leadscrew  machine,  the  start  of  the  thread  depends 
almost  entirely  upon  the  manner  in  which  the  operator 
feeds  the  stock  in  the  die  head.  As  human  power  is 
variable,  it  is  impossible  to  obtain  the  same  steady 
start  at  all  times,  and  consequently  the  first  thread  on 
the  stock  is  apt  to  be  imperfect.  The  leadscrew  elimi- 

nates this  trouble  and  maintains  a  high  degree  of 
accuracy,  as  it  controls  the  leading  feature  and  relieves 
the  chasers  entirely  of  this  duty. 

The  precision  maintained  in  manufacturing  the 
chasers  and  parts  of  the  machines  insures  interchange- 
ability.  Any  one  chaser,  or  in  fact,  any  one  part  of  a 
die  head  or  machine  may  be  applied  to  the  die  head  or 
machine  at  any  time  after  the  equipment  is  placed  in 
service.  The  importance  of  perfect  interchangeability 
may  be  appreciated  when  it  is  considered  that  slight 
error  in  the  head  or  machine  may  be  multiplied  many 
times  at  the  cutting  edge  of  the  chaser.  The  accuracy 
of  the  threads  produced  really  depends,  therefore,  upon 
a  high  standard  of  interchangeability. 
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Amortization  of  Plant  Facilities 
Regulations  62  of  the  Treasury  Department  Give  Manufacturers  Another  Chance  to  File 

Claims — Substantial  Relief  Available  Under  Little-Understood  Provision 

By  F.  H.  FIGSBY 
SniM  *  Bnut.  New  York 

CONGRESS,  in  dmftlne  th«  Revenue  Act  of  1918, 
recofniaed  that  following  the  entry  of  the  United 
State*  in  the  World  War  a  large  number  of  manu> 

facturera  were  compelled  to  pay  abnormal  prices  for 

new  biiildinta,  in«chiner>'  and  equipment  and  that  many 
of  the**  facilitiea  would  become  worthless  or  diminish 

fTMtljr  in  Tain*  when  the  abnormal  demand  for  produc- 
tion receded.  It  waa  logkal  that  this  abnormal  cost 

should  be  charged  against  income  during  the  abnormal 
period  of  production  and  Congress  accordingly  provided 

for  a  deduction  by  "Amort itat ion"  of  the  cost  of  these 
facilities. 

Tha  original  regulations  of  the  Internal  Revenue 
Bureaa  provided  that  the  date  of  April  1.  1919.  should 
be  tentatively  naed  as  the  end  of  the  amortization 
period,  bat  rabaetiiiently  provision  was  made  for  deduc- 

tions from  IneoiBO  in  1918.  1919  and  1920.  The  Revenue 
Act  of  1921,  recently  enacted,  provides  for  a  similar 
deduction  in  1921  but  to  obtain  the  benefit  of  this  deduc- 

tion it  is  required  that  claim  therefore  be  filed  not  later 
tlian  the  time  of  filing  the  tax  return  for  1921.  which, 
in  the  case  of  a  taxpayer  whose  accounting  year  con- 

forms with  the  calendar  year,  would  ordinarily  be 
March  IS,  1922.  This  limitation  as  to  the  filing  of 
elaimt  for  tht  year  19il  does  not,  of  course,  preclude 
the  filing  at  a  later  date  of  etaims  or  atmnded  returns  for 
prior  year*. 

Here  is  the  section  under  which  amortization  deduc- 
UoM  an  aOowod : 

Deductions  Allowed 

(See.  214,  (a>  That  in  computinK  net  income  there  shall 
be  allowed  at  deductionn : ) 

(9)  In  the  emae  of  buildings,  machinery,  equipment,  or 
eU>«r  facilitiea,  coniitrurted,  erected,  installed,  or  acquired, 
on  or  after  April  6,  1917,  for  the  production  of  articleo  con- 

tributing to  the  prooecution  of  the  war  airainst  the  German 
Korrmment,  ana  in  the  case  of  vessels  constructed  or 
acquired  on  or  after  such  date  for  the  transportation  of 
aticlea  or  men  contributinir  to  the  prosecution  of  such  war, 
there  shall  be  allowed,  for  any  taxable  year  ending  U-fore 
March  8,  1924  (if  claim  therefor  was  made  at  the  time  of 
AUag  return  for  the  taxable  year  1918.  1919,  1920.  or  1921) 
a  raaaooable  deduction  for  the  amortization  of  such  part  of 
the  eoet  of  such  facilities  or  vessels  as  has  been  borne  by  the 
taxpayer,  but  not  again  includinir  any  amount  otherwise 
alkmed  under  this  title  or  previous  Act  of  Congress  aa  a 
dednetion  in  computing  net  income.  At  any  time  before 
March  3,  1924.  the  Commissioner  nuv,  and  at  the  request 
of  the  taxpayer  shall,  re-examine  the  return,  and  if  be 
then  flnda  as  a  result  of  an  appraisal  or  from  other  evidence 
that  the  dedtiction  oriirinally  allowed  was  incorrect,  the  in- 
eosDe,  war-proflts,  and  excens-proflts  taxes  for  the  year  or 
years  alTertrd  shall  be  redetermined;  and  the  amount  of 
tajf  daa  upon  such  redetermination,  if  any,  shall  be  paid 
apca  BoUce  and  demand  by  the  collector,  ur  the  amount  of 
tax  overpaid  if  any.  shall  be  credited  or  refunded  to  the 
taxpayer    In    accordance   with     the    provisions    of    section 

The  wording  of  the  law  in  confining  the  deduction  of 

amortization  to  "buildings,  machinery,  equipment  or 
other  facilities  constructed,  erected,  insUlled  or  acquired 
for  the  production  of  materials  contributing  to  the 

piuaecutlon  of  the  present  war,"  has  been  misconstrued 
bjr  naajr  taxpayers  to  apply  only  to  corporations  who 

were  manufacturers  of  munitions  under  government 
contracts  or  who  purchased  machinery  or  e<iuipnient  of 
special  design  such  as  would  not  be  readily  adaptable  to 
commercial  business.  On  the  contrary,  this  privilege  of 
reducing  income  during  the  high  tax  years  applies,  with 
but  few  exceptions,  to  every  corporation  which  between 
the  dates  of  April  6.  1917,  and  November  11.  1918,  in- 
creaj<ed  its  plant  facilities  to  maintain  or  increase  the 
production  of  any  article  which  directly  or  indirectly 
contributed  to  the  prosecution  of  the  war.  It  applies  to 
a  coal  mine  or  a  flour  mill  ns  readily  as  to  a  munition factory. 

VALim  OP  A  Spex:ial  Machine 

It  is  not  necessary  that  the  facilities  be  of  a  special 
design;  undoubtedly,  a  special  machine  would  be  of  less 
value  under  post-war  conditions,  but  this  is  only  a 
matter  of  the  degree  in  which  amortization  may  be 
claimed. 

In  the  regulations  of  the  Internal  Revenue  Bureau, 
deductions  for  amortization  fall  within  two  general 
classes: 

Class  1  includes  all  property  which  has  been 
sold  or  discarded  or  will  be  discarded  prior  to 
March  8,  1924. 

Class  t  includes  all  property  which  the  tax- 
payer retains  in  use. 

The  amortization  allowance  in  the  case  of  Class  1 
property  is  usually  equal  to  the  cost  of  the  property  or 
the  difference  between  such  cost  and  its  scrap  or  .salvage value. 

The  allowance  in  the  case  of  Class  2  property  is  the 
difference  between  cost  and  its  value  under  post-war conditions. 

The  Value-in-Use  Peoblem 

The  problem  of  determining  the  "value-in-use"  under 
post-war  conditions  is  not  without  its  difficulties.  The 
regulations  of  the  Internal  Revenue  Bureau  do  not  per- 

mit of  the  application  of  an  arbitrary  percentage  to  coat 
nor  do  they  recognize  pre-war  costs  as  indicating  prob- 

able post-war  values.  They  do,  however,  recognize  the 
replacement  values  as  of  today,  compared  with  the 
inflated  prices  of  1918. 

It  is  necessary  to  determine  from  an  analysis  of  the 
operating  history  of  each  taxpayer  what  value  the  facili- 

ties have  in  his  business  under  stable  post-war  condi- 
tions— whether  his  operations  will  permit  him  to  use 

these  facilities  to  a  certain  extent  of  their  capacity  and 
to  know  whether  such  value-in-use  is  more  or  less  than 
the  post-war  market  price  for  used  facilities  of  the  same 
general  character. 

There  is  nothing  mysterious  about  the  computation 
of  amortization.  Like  most  important  subjects,  special 
training  is  essential  to  obtain  the  best  results.  It  is  an 
accounting  problem  involving  certain  engineering  prin- 

ciples— in  fact,  the  Internal  Revenue  Bureau  employs 
engineers  especially  for  the  verification  of  amortization 
claims.    These  engineers,  however,  are  only  assigned  to 
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the  examination  of  claims  that  have  been  prepared  in 
conformity  with  the  requirements  of  the  bureau. 

In  order  that  the  principles  of  this  important  subject 
may  be  understood,  let  us  assume  a  simple  case,  exclud- 

ing all  complexities : 

A  Case  in  Point 

The  A.  B.  C.  Manufacturing  Co.  was  organized  in 
1914  and  the  following  is  a  summary  of  its  investment 
in  plant  facilities,  exclusive  of  land,  and  its  production 
from  1914  to  1921,  inclusive: 

Cumulative  Plant      Production 
Investment  in  Units 

   3120,000  600,000 
   160,000  700,000 
   175,000  800,000 
   250,000  1,100,000 
   650,000  1,700,000 
   650,000  1,200,000 
   650,000  900,000 
   650,000  800,000 

Year 
1914 
1915 
1916 
1917 
1918 
1919 
1920 
1921 

It  is  quite  apparent  that  this  corporation  has  little, 
if  any,  present  benefit  from  the  expenditures  made  in 
enlarging  its  plant.  With  an  investment  of  $120,000  in 
1914,  600,000  units  were  produced.  Nothwithstanding 
an  increase  in  investment  of  approximately  540  per  cent, 
the  production  of  1921  is  but  33  :\  per  cent  in  excess  of 
that  of  1914.  It  is,  of  course,  a  matter  of  opinion 
whether  the  production  of  1921  may  be  considered 
normal,  but  it  would  appear  from  the  pre-war  demand 
for  this  product  that  a  further  decline  in  production  will 
ensue. 

An  analysis  of  the  additions  made  since  April  6,  1917, 
indicates  that  while  a  considerable  portion  of  the  new 
facilities  are  being  used,  the  same  production  could  be 
obtained  from  the  facilities  which  had  been  installed 
prior  to  April  6,  1917. 

A  Deduction  Justified 

After  a  careful  analysis  of  the  operating  history  of 
the  corporation  to  determine  the  residual  value  of  its 
war  facilities,  it  is  found  that  the  following  conservative 
amortization  deduction  is  justified: 

Class  1 

Machinery.  .  .  . 

Class  2 

Buildings  and 
Machinery. 

Amorrizable Residual 
Cost Value Amortization 

380,000 327,000 353,000 

320,000 1 54.000 166,000 

Total        3400,000 3181,000         3219,000 

As.suming  that  75  per  cent  of  this  amortization  is 
applicable  to  the  year  1918  and  25  per  cent  to  the  year 
1919,  the  saving  in  Income  and  Profits  Taxes  would  be 
as  follows: 

1918 
1919 

Total 

3135,342 
24,385 

3159,727 

Many  taxpayers  claimed  the  benefit  of  an  allowance 
for  amortization  in  preparing  their  Income  and  Profits 
Tax  Returns  for  1918  and  1919,  the  computation  of  the 
allowance  being  based  upon  estimated  replacement  value 
under  post-war  conditions  or  upon  the  estimated  ab- 
nojmal  cost  of  the  facilities  as  compared  with  pre-war 
costs.  Such  claims  are  not  acceptable  to  the  Internal 
Revenue  Bureau  and  unless  the  taxpayer  revise  his  claim 
in  conformity  with  pre.sent  regulations  he  will  in  due 

time  be  notified  that  his  deductions  have  been  disallowed 
and  additional  tax  will  be  assessed  accordingly. 

On  the  other  hand,  many  claims  which  were  prepared 
in  the  approved  manner  up  to  Jan.  1,  1921,  do  not  now 
reflect  the  fair  allowance  to  which  the  taxpayer  is 
entitled.  This  is  due  to  the  changed  prices  and  condi- 

tions which  in  many  cases  have  materially  increased  the 
amount  of  amortization  which  could  properly  be  claimed. 
Notwithstanding  that  amortization  engineers  of  the 
Internal  Revenue  Bureau  may  have  inspected  the  tax- 

payer's property  and  made  an  amortization  allowance, 
the  law  provides  that  at  any  time  prior  to  March  3,  1924, 
the  Commissioner  of  Internal  Revenue  may,  and  upon 
request  of  the  taxpayer  shaH,  reopen  the  claim  and  rede- 

termine the  amortization  allowance. 

String  Board  Graphics 
Percy  S.  Brown 

Works  Manager,  Corona  Typewriter  Co.,  Inc. 

The  use  of  string  board  graphics  must  not  be  con- 
fused with  those  of  a  permanent  nature,  though  used  in 

the  same  manner  and  for  obtaining  the  same  kind  of 
information.  Through  their  very  nature  they  are  for 
periodical  control  rather  than  for  permanent  data,  in- 

asmuch as  the  strings  are  moved  back  and  forth  either 
daily,  weekly  or  for  such  other  periods  as  one  may 
desire  to  cover.  All  information  of  an  historical  nature 
is  lost,  except  where  it  may  be  desirable  to  photograph 
the  boards  previous  to  each  posting;  in  such  instances 
records  of  a  permanent  nature  might  be  secured,  limited 
only  by  the  inability  to  reproduce  colors  in  cases  where 
strings  of  various  colors  are  used  on  the  same  board. 

The  string  boards  may  be  of  whatever  size  and  shape 
the  designer  desires,  depending  on  the  number  of  parts, 
operations  or  other  data  he  may  wish  to  show.  No 
matter  what  the  size  or  shape,  the  same  plan  is  followed : 
First,  notches  or  grooves  are  cut  along  the  top  of  the 
board,  spaced  as  desired,  and  parallel  notches  or  grooves 
are  cut  along  the  bottom  of  the  board.  It  may  be  desir- 

able in  some  instances  to  substitute  grooved  rollers  for 
the  notches,  particularly  in  the  cases  of  very  high  boards 
where  freedom  of  string  motion  may  be  impaired  unless 
assisted  mechanically.  Along  the  left  sides  of  the  board, 
graduations  are  drawn,  either  on  the  board  itself  or  on 

the  heavy  paper  affixed  to  the  board,  and  correspond- 
ingly along  the  right  side  of  the  board  similar  gradua- 
tions may  be  drawn.  These  graduations  may  be  con- 
tinued across  the  entire  board  or  only  part  of  them  may 

be  continued,  as  they  are  merely  to  facilitate  posting. 
At  the  lower  edge  of  the  board  a  heavy  paper  runner  is 
placed,  on  which  is  printed  the  information  as  to  the 
parts,  operations,  or  names  of  whatever  other  items 
are  to  be  controlled.  A  piece  of  colored  string  and  piece 
of  white  string  of  equal  length  are  then  tied  together 
around  the  board,  being  drawn  as  tight  as  possible. 
When  posting,  the  colored  string,  which  is  always  at  the 
bottom,  is  moved  up  to  the  proper  point  by  taking  hold 
of  the  knot  and  the  knot  then  becomes  the  controlling 

point. We  are  preparing  to  extend  the  use  of  the  boards  for 
securing  information  in  connection  with  employment, 
sales,  etc.  The  boards  are  quite  inexpensive  and  can 
be  made  by  any  carpenter  while  the  charts  or  strips 
can  be  easily  made  by  anyone. 

Outline  of  addres.s  before  the  Taylor  Society,  Philadelphi,-i, Marcli    18,    1922. 
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Novel  Applications  of  the  Hartness 
Screw  Threading  Attachment 

By  H.  a.  U>uoon 

The  HartiMiM  Mrrv«-  thrMdin«  att«chm«nt  wu  de- 
riacd  to  rvnder  the  Joiw*  A  Lamaon  turr«>t  luthe  avail- 
able  for  rutting  thrMtdn  of  any  dwirvd   pitch.     The 

KIti.    I       THK   1>ICVICIC   IN   PLJVCR  ON   THK   3   *    U 

•ccompanyinc  illustrationa  show  two  applications  of  the 
tool  that  w*re  not  contemplatwl  in  its  d«>!<irn.  but  which 
it  arcomplishen  well  without  chanxe  except  in  the  man- 

ner of  attaching  it. 
The  device  i»  shown  in  Fig.  1  in  place  on  the  turret 

of  a  J.  A  L.  machine,  with  a  bronze  bushing,  one 
shoulder  of  which  is  to  be  tapered,  in  the  chuck.  The 

piece  is  bored  and  faced  in  the  ordinar>-  way  by  the 
use  of  the  proper  turret  tools,  and  there  the  use  of  the 
J.  k  L.  machine  would  ordinarily  end;  necessitating  a 
separate  handling  of  the  piece  in  order  to  turn  the 
taper. 

What  thb  Attachment  Is 

For  the  benefit  of  readers  to  whom  the  threadinir 
attachment  is  not  known,  a  cut  of  the  mechanism  is 

shown  in  Fig.  2  with  a  brief  description  of  its  move- 
menU.  The  base  of  the  housing  A.  Fig.  1.  attaches  to 
the  turntable  of  the  machine  by  suitable  bolts  and 
clamps,  and  can  be  set  in  any  desired  position  relative 
to  the  work.  It  derives  its  movement  from  the  head- 
stock  through  the  horizontal  shaft  H  and  vertical  .«hafts 
contained  in  the  sleeves  C  and  />,  both  of  which  are 
arranged  to  swivel. 

Rotary  movement  is  transmitted  through  helical  gear- 
ing and  the  swiveling  feature,  in  conjunction  with  the 

sliding  mo\-ement  of  the  shaft  R  which  is  splined  to  the 

The  tool  A,  Fig.  2.  slides  in  the  dovetail  slot  across 
the  end  of  the  bar  R.  and  is  actuattHi  to  and  from  the 
cut  by  an  eccentric  pin  in  the  end  of  n  shaft  passing 
kingitudinally  through  the  bar  and  ternunatinK  at  the 

other  end  in  the  handle  ('.  On  this  shaft  is  a  cam  which 
moves  the  half  nut  />  (shown  separately  at  E)  into  ur 
out  of  engagement  with  the  master  .screw  F. 

A  pin  in  the  collar  (t  throws  the  nut  into  engagement 
with  the  screw  by  imparting  a  partial  rotation  to  the 
central  .shaft  and  the  tool  is  thus  moved  forward  in 

proper  relation  to  the  rotative  movement  of  the  work 
spindle,  until  the  pin  in  collar  //  moves  this  shaft  back 
again,  withdrawing  the  cutting  tool  and  the  nut  at  the 
same  time. 

A  friction-driven  pinion  on  the  lower  end  of  the  ver- 
tical shaft  which  drives  the  master  screw  is  always  in 

me.sh  with  a  rack  on  the  back  of  the  bar  R,  and.  M 
.soon  as  the  nut  P  is  withdrawn,  returns  the  bar  to  the 

starting  point,  where  it  is  again  reversed  by  the  pin  in collar  O. 

TAP^al  Turning 

To  turn  the  taper  on  the  piece  under  consideration 
the  device  was  located  on  the  turntable  at  the  desired 

angle,  and  a  turning  tool  sul>stituted  for  the  threading 
tool.  Bringing  the  cutting  point  in  proper  relation  to 
the  work  by  the  combined  movement  of  turret  slide  and 
cross  movement  of  the  head,  the  turret  slide  is  clamped 

in  place  and  the  device  thrown  into  action,  when  the 
rutting  tool    pas.ses    rapidly    l>ack    and    forth    over    the 

ria  r    womkin«:  ••ahts  ok  thk  atta<'iimk.nt 

gear  at  the  hemdstock  end.  allows  the  mo\-ement  of 
tarret  or  cm»-*li6m  without  interfering  with  the  action 
of  the  device. 

t'lij.  a.    cu'rn.Nii  isci<oi>i..s  uv  .mk.v.n.s  ui''  tiiu  mcvuMi 

work,  while  the  feed  is  applied  by  turning  the  hand- 
wheel  which  operates  the  cross  movement. 

If  the  casting  to  be  turned  is  rough  or  at  all  out  of 
round  it  is  advisable  to  break  the  scale  with  one  of  the 
turret  tools,  which  can  easily  l)e  done  by  manipulating 
the  traverse  and  cross  movements  in  conjunction  by 
hand. 

Another  application  is  shown  in  Fig.  3.  where  th« 
tool  is  in  use  for  cutting  scrolls,  which  may  thus  b« 
liored  and  faced  on  the  J.  &  L.  machine  in  one  set  up. 
For  this  work  the  attachment  is  placed  with  the  bar  at 
right-angles  to  the  center  line  of  the  work  spindle  and 
the  cutting  tool  turned  around  to  face  the  work.  The 

feed  in  this  case  is  provided  by  the  longitudinal  move- 
ment of  the  turret  slide;  the  withdrawal  of  the  tool  at 

each  traverse  being  automatically  taken  care  of  by  tha 
device  itself. 
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Forged  or  Rolled  Steel  for  Gears 
The  Committee  on  Metallurgical  Standardization  of 

the  A.  G.  M.  A.  submits  the  following  explanation  for 

Chart  No.  1  on  "Specifications  for  Forged  or  Rolled 
Gear    Steels,"    which    was    adopted    as    recommended 

call  for  a  minimum  vanadium  of  16  per  cent.  It  may  be  de- 
sirable to  adopt  the  latter. 

No.  6145  is  a  similar  steel  with  carbon  enough  to  harden 
directly. 

No.  6150  is  a  similar  .steel  with  0.05  more  carbon  which 
enables  it  to  be  hardened  to  give  somewhat  higher  physical 
properties,  especially  needed  on  gears  of  heavy  section. 

CHAHT  NO.    I.     SPKClKIC.VriON.S  FOU  FORGKO    OR  ROLLED  fiKAR  STKKIJf 
\.0.M.\. 

Spec. S.X.V..  Spcf (  arbiiii 

.'Silicon 
N'anganeMe 

Sulpli 

ur 

Pho«. 

1,020 .15-. 25 .10^    25 30-60 Max. 05 Max.     .  04! 

1.030 25-35 10   .25 
50-  80 .Max 

05 

.Mux.      05 
1,045 .40-50 W    25 3a     50 

Max. 
05 .Max.      05 

2.3i5 10^  .20 10    25 50     80 Max 045 Max        04 

2,345 40-50 la    25 50     80 .Max. 

045 

Max.       04 

2,350 .45^  55 
10  .25 40   .70 .Max 

045 

.Max        04 
3  115 10-20 10     25 5a    80 Max 045 .Max.       04 

3,215 10^  20 .10  .25 30-60 Max 04 .Vlax.       04 

3.245 40-50 10-25 30     bO .Max. .04 Max        04 

3,315 10-20 10  .25 30   .60 .Max. 
.04 

Max.     .04 

3,340 
6,120 

.35   .45 10     25 30     60 
.Max. .04 .Max       .  04 

15    25 la    25 50   .80 .Max. .04 Max        04 

6,145 
4a    50 10   .25 50     80 

.Max. 
.04 Max.       04 

6.150 
.45    .55 10     25 

.50   .80 
.Max. 

.04 

.Max      .04 

Note:— This fliarl  ctnifuriiiH  i .tlii-.S..\.K 
spe<'ifir«tioiis 

nith  the  addition  of  1,030.  1.045 
and  2,350,  a 

Nickel 

?  25-3  75 
)  25  3  75 
(25  3  75 
1  .  (H.  1.50 
I  50  2  00 
I  50-2.00 
3.25  3.75 
3  25  3.75 

Chroino 

45  .75 90  1   25 
«0  I   25 

1.25  I   75 
1   25  I   75 
80  1. 10 

80  1    lU 
.80  1.10 

Van 

12  .25 

12  25 
12     25 

045  and  2,350,  anil  the  above  additioni*  are  now  beinK  conNidcn-d 

Proci'HB 
( >jM;n  hearth 

OH 

O.H. 

OH 
OH. 
O.H. 
OH. 
OH. 
O.H. 

Electric 
Klectric 

OH. 

OH. 

OH. 

by  lhi.  .S.A.E. 

practice  of  the  American  Gear  Manufacturers  Asso- 
ciation. Suggestions  and  constructive  criticism  will 

be  appreciated. 

It  is  understood  that  where  the  open  hearth  process  is 
specified,  the  electric  is  an  acceptable  alternative,  but  the 
reverse  of  this  will  not  be  true. 

No.  1020  is  a  low  carbon  machinery  steel  of  good  quality, 
and  low  enough  to  case  harden  well.  This  is  a  standard 
S.  A.  E.  specification. 

No.  1030  is  medium  carbon  machinery  steel,  too  high  to 
case,  and  intended  primarily  for  use  in  its  untreated  state, 
so  far  as  gear  work- is  concerned.  For  pinions  it  is  suitable 
to  mate  with  cast-iron  gears.  This  differs  only  in  the  phos. 
ixom  S.  A.  E.  1030,  which  has  0.045  per  cent  phos. 

No.  1045  is  a  machinery  steel  of  high  enough  carbon  to 
be  satisfactorily  hardened,  yet  not  so  high  in  carbon  and 
manganese  as  to  cause  risk  when  water-quenching.  This 
differs  in  manganese  specification  from  the  corresponding 
S.  A.  E.  steel  which  has  0.30  to  0.60  per  cent  manganese. 

No.  2315  is  a  low  carbon  3i  per  cent  nickel  steel  for  case 
hardening. 

No.  2345  is  a  3J  per  cent  nickel  steel  of  high  enough 
carbon  to  be  hardened  directly.  This  is  a  standard  S.  A.  E. 
specification. 

No.  2350  is  a  similar  steel  with  higher  carbon  and  lower 
manganese  giving  better  hardening  qualities  on  gears  of 
heavy  section.  This  diflFers  in  manganese  from  the  corre- 

sponding S.  A.  E.  specification,  which  has  0.40  to  0.70 
manganese. 

No.  3115  is  a  low  carbon  chrome  nickel  steel  suitable  for 
case  hardening.  It  is  cheaper  and  easier  to  machine  than 
those  which  follow. 

No.  3215  is  a  medium  chrome  nickel  steel  suitable  for 
case  hardening.     This  is  a  standard  S.  A.  E.  specification. 

No.  3245  is  a  similar  steel  but  with  high  enough  carbon 
to  harden  directly.  While  there  is  no  S.  A.  E.  No.  3245, 
this  conforms  to  S.  A.  E.  type  of  specification. 

No.  3315  is  a  high  chrome  nickel  steel  suitable  for  case 
hardening.  This  is  a  variation  of  S.  A.  E.  No.  3315  and  it 
may  be  desirable  to  drop  it  in  favor  of  the  latter. 

No.  3340  is  a  high  chrome  nickel  similar  but  with  carbon 
enough  to  harden  directly.  This  is  a  standard  S.  A.  E. 
specification. 

No.  6120  is  a  low  carbon  chrome  vanadium  suitable  for 
case  hardening.  This  and  the  two  following  steels  are 
variations  of  the  S.  A.  E.  steels  of  similar  numbers,  which 

It  is  believed  that  this  chart  contains  steels  which  cover 
the  full  range  of  requirements  of  gear  work,  and  with 
suitable  modifications  of  heat-treatment  it  should  not  be  nec- 

essary to  go  outside  this  list  to  get  any  physical  properties 
that  may  be  reasonably  required  in  a  gear. 

Romances  of  Metal  Working — The 
Metal  Worker  and  the  Painter 

By  H.  H.  Manchester 

Tales  of  metal  working  are  not  as  cornmon  in  the 
East  as  might  be  expected,  until  Arabian  conquests 
lent  importance  to  the  sword  and  the  Crusades  devel- 

oped armor. 
One  mediaeval  Buddhist  story  is  that  of  a  metal 

worker  and  a  painter,  in  which  the  metal  worker  gets 
decidedly  the  worst  of  the  joke.  The  smith  had  con- 

structed a  beautiful  automatic  maiden,  which,  when  the 
painter  stopped  at  his  house,  he  sent  in  to  wash  the 

painter's  feet.  The  painter  was  .so  taken  with  the 
maiden  that  he  grasped  her  in  his  arms  and  broke  the 
mechanism  to  pieces. 

"Well,"  exclaimed  the  painter  to  himself,  "the  smith 
has  made  a  fool  of  me  in  private,  but  I  will  make  one 

of  him  in  public." 
Thereupon  he  painted  a  picture  of  himself  upon  the 

door  as  if  he  had  committed  suicide  by  hanging.  The 
smith,  when  he  saw  it,  was  frightened,  thinking  the 
painter  had  committed  suicide  through  chagrin.  As 
there  was  a  law  that  such  cases  should  be  repoi-ted  to 
the  authorities  before  the  body  was  touched,  the  smith 
hurried  to  the  governor  of  the  city,  who  came  with  his 
officers  to  look  into  the  matter.  When  they  started  to 
take  down  the  body,  however,  they  discovered  it  was  only 
a  painting,  whereupon  the  painter  stepped  forth  and 
told  why  he  had  played  the  trick.  Thus  the  laugh  was 
on  the  smith. 

The  idea  back  of  the  story  seems  to  be  a  comparison 
of  the  two  arts  of  metal  working  and  painting,  in  re- 

spect to  which  creates  the  most  life-like  representation 
of  the  subject. 
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Perpetual  Drill  Performance  Record 
By  H.  M.  Fnz 

The   record  here   deacribed    has   been   in   use   since 

February.  1916,  and  haa  been  the  meMii.o  of  savins  thou- 
of  dollars.    A  speed  and  feed  chart  for  different 

<Bwr 

t 

^  -  m-i 

JmlSif* 

IS 
I  I 

ij  !    I    i    !    .'    !    I    !    I 

K' 

^'
 

.SAMl'LH  K»>"«»KI»  t>K    1»   ««-IX.    UKII.I> 

site  drills  and  var>'ing  materials  was  made  from  this 
record  and  copies  placed  in  frames  convenient  to  the 
variouH  drilling  machine*.  Contract  prices  are  flfured 
according  to  thene  speed  and  feed  standards. 

By  numbering  the  years  (1916— No.  1.  1917— No.  2. 
•tc.)  graphic  records  for  any  number  of  drill  sizes  can 
be  kept  by  the  year — one  card  for  each  drill  size,  as 
illustrated.  It  is  a  visual  record  and  tells  any  one  in- 
stantl}-  the  most  efficient  drill  by  symbol,  A,  B,  C,  D  or 
B,  each  representing  a  different  make  of  drill.  The 
prk*  per  drill  varies  somewhat  but  amounts  to  little 
aa  more  holes  per  usable  inch  of  drill  take  care  of  a 
■lightly  increased  cost.  The  card  is  good  for  at  least 
twelve  years  by  using  the  reverse  side. 

A  sample  drill  may  do  exceptionally  good  work.  It  Is 
not  a  case  of  one  or  two  drills  doing  the  business,  but 
when  you  have  a  record  of  drill  performances  It  means 
that  they  must  all  make  good  or  that  brand  is  not  pur- 

chased for  pnxluction.  This  drill  record  shows  actual 

performance  under  production  conditions — on  the  same 
drilling  machine,  same  material  and  with  drills  always 
machine  ground  and  fed  automatically^  never  by  hand. 
Th*  speeds  and  feeds  are  changed  in  accordance  wltn 

the  performance.  In  1918  a  i!-in.  drill  failed  at 
1.130  r.pj|L..  0.005  in.  feed.  For  regular  production  the 
•peed  wac  act  at  996  r.p.m..  0.005  in.  feed.  In  19IU 
the  drill  quality  dropped.  Symbol  D  failed  at  l.OSi 

r.pjn.  but  in   1920  the  quality  of  nearly  all  the  drills 

improved;  />  failing  at  1,178  r.p.m.  ao  that  the  standard 
was  set  at  1,020  r.p.m.  and  0.006  in.  feed.  This  increase 
made  a  ver>'  substantial  reduction  in  drilling  costs. 

So  far  this  year  all  the  drilis  show  better  tha  any 
time  since  1916  when  the  record  was  started.  The 
r.m.p.  linse  are  followed  during  the  year  in  lead  pencil 
and  at  the  end  of  the  year  are  inked  in.  The  following 
figun'.s  .show  the  improvement  in  *l-ln.  drills  in  six 
years,  the  figures  under  the  years  being  the  number  of 
r.m.p.  at  which  drills  of  various  makes  failed: 

1916  1921 
A      970  1.018 
B       991  998 
C       978  1,002 
D       999  1,191 
E      956  1.054 

The  record  card  shows  how  the  quality  dropped  tn 
A.  B,  C  and  E  in  1917  and  1918;  in  1916  all  five  makes 
of  drills  were  in  the  900  r.p.m.  class,  but  in  1921  only 
one  drill  was  in  that  class,  three — A,  C  and  E — were  in 
the  1,000  r.p.m.  class,  and  one  D  in  the  1,100  r.p.m.  class. 

A  drill  manufacturer  told  me  that  drill  perfection  has 
not  yet  been  reached  and  coming  years  will  see  further 
increases  in  efficiency.  When  the  drill  performance 
record  becomes  more  in  use  l)y  manufacturers  it  will 
help  push  all  drill  nmkers  to  producing  better  drills; 
and  the  drill  buyers  will  have  a  practical  guide  to  follow 
other  than  the  purchase  price. 

Improvement  in  Draw-Bench  Hooks 
By  M.  E.  Dugcan 

A  draw-bench  hook  is  generally  a  steel  casting  in 
which  the  body  and  the  hook  are  in  one  piece.  The 

heavy  body  is  pivoted  at  the  rear  end  and  counter- 
weighted.  The  hook  is  designed  to  stand  up  under  a 
pull-load  at,  or  a  little  above,  the  normal.  If  it  breaks, 
an  entire  new  casting  is  required. 

In  the  hook  shown  in  the  accompanying  sketch,  the 
body  A  and  lugs  B  are  in  one  piece.  The  hook  proper, 
shown  at  C  is  made  of  slab  sides  connected  at  the  ends 

AN  IMPROVED  DRAW-BBNCH  HOOK 
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by  the  part  D,  of  which  the  lugs  E  are  an  integral  part. 
The  baits  G  answer  the  double  purpose  of  clamping  the 
hook  to  the  body  and  acting  as  a  safety  factor.  They 
should  be  the  weakest  members  in  the  combination  so 
they  will  be  the  first  to  break  if  the  hook  is  overloaded. 
In  case  of  breakage,  a  pair  of  new  bolts  will  repair  the 
damage. 

Cross-slide  Finishing  Tool 
By  S.  N.  Bacon 

The  illustration  herewith  shows  a  tool  that  largely 
increased  the  output  of  the  screw  machine  to  which  it 
was  attached  and  at  the  same  time  made  the  work  easier 
for  the  operator. 

The  work  was  a  drop-forged  aluminum  washer  shown 
at  A  in  Fig.  1,  and  the  operation  was  the  turning  of  a 

J 

tOt 

D 

A  CROSS-SLIDE  FINISHING  TOOL 

series  of  grooves  in  one  face.  The  formed  cutter  B  is 

clamped  in  the  machine-steel  holder  C  which  pivots  on 
the  large  shoulder  screw  D,  fastened  by  a  nut  to  the 
cast-iron  base  E.  The  slight  inaccuracy  resulting  from 
the  circular  feed  caused  by  variation  in  feeding  against 
the  stop  in  G,  is  negligible  on  such  a  shallow  cut.  The 
adjusting  screw  F  is  locked  by  the  check  nut  H.  The 
tension  spring  /  for  returning  the  cutter  from  the  work 
is  fastened  to  the  clip  J,  bolted  to  the  cross-slide.  The 
shouldered  screw  K  through  the  slot  in  the  handle,  acts 
as  a  stop  for  the  return  of  the  cutter  and  holder. 

The  end  of  the  work  arbor  carries  the  hardened  pin  L 
which  fits  in  the  spiral  groove  in  knurled  nut  M,  pro- 

viding a  quick-acting  clamp.  A  fixture  of  this  kind  is 
valuable  in  any  production  shop  and  may  be  used  for 
various  jobs,  cutters  being  made  to  suit  the  different 
varieties  of  work  performed.  Unless  the  fixture  is  to 
remain  on  the  machine  the  spring  clip  J  should  be 
fastened  to  the  base  of  the  fixture. 

Home-Made  Semi-Ratchet  Drill 
By  W.  D.  Lasall 

I  had  to  drill  out  a  broken  stud  in  a  place  that  was 
too  narrow  to  allow  the  use  of  my  ratchet  drill.  To 
overcome  the  difficulty  I  took  a  piece  of  i-in.  square 
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HOME-MADE  SEMI-RATCHET  DRILL 

cold-drawn  steel,  4  in.  long,  and  drilled  a  A-in.  hole 
through  it  lengthwise.  I  then  tapped  one  end  for  a 
S-in.  screw.  The  drill  was  inserted  and  held  in  place 
by  a  set  screw  while  a  screw  at  the  end  with  a  pointed 
head,  acted  as  both  a  center  and  a  feed  screw.  By  using 
a  wrench,  with  offset  opening  on  the  holder,  I  was  able 
to  get  one  eighth  of  a  turn  of  the  drill  before  reversing 
the  wrench.    The  sketch  herewith  shows  the  device. 

Design  and  Construction  of  Dies  for 
Stamping  Sheet-Metal  Products 

By  James  Richard  Ewing 

The  dies  illustrated  herewith  are  both  what  are  known 
as  combination  dies,  that  is,  dies  in  which  blanking, 
forming,  piercing  and  embossing  operations  are  per- 

formed at  one  stroke  of  the  press. 
The  die  shown  in  Fig.  1  is  for  stamping  a  washer 

used  in  great  numbers  by  automobile  builders.  This 
washer  is  used  for  retaining  and  packing  felt  or  leather 
arOund  shafting  or  ends  of  bearings  to  keep  out  foreign 
substances  and  to  help  keep  in  the  oil  which  would 
otherwise  have  a  tendency  to  leak  out. 

This  die,  although  complicated  as  to  construction  es- 
pecially for  the  production  of  the  part  made,  is  very 

serviceable  and  should  last  for  twenty  thousand  pieces. 
Part  A  is  the  punch  holder  proper  and  is  made  of 

FIG.    1.      COMBINATION    DIB    FOR    RETAINING 
WASHERS 
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•  aUdiBf  0t  for  the  rod.    The  knockout  rod  i»  en- 
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faured  at  the  lower  end  and  thi»  part  act«  aa  a  bearing 
for  the  ends  of  the  four  umail  knockout  pins  N. 

Part  C  ia  the  punch  holder  for  the  four  piercing 
ponclwe  F  and  is  made  of  tool  steel.  The  piercinK 
pondMe  are  made  of  hish-epeed  steel  ground  flat  on  the 
punching  end.  High-speed  steel  punches  seem  to  stand 
up  better  for  this  class  of  work  than  carbon  steel.  Part 
D  is  the  punch  ring  and  is  drilled  and  tapped  for  four 
fillister  head  screws  which  paits  through  the  punch 
holder,  the  spring  plate,  the  piercing  punch  holder  and 
are  screwed  into  the  punch  ring  to  hold  the  various 
parte  together. 

Part  F  is  a  machine  steel  pressure  plate  and  has  an 
np  and  down  motion  of  about  I  in.  This  plate  comefi 
in  contact  with  the  meUl  to  be  stamped  and  holds  it 
firmly  in  place  during  the  complete  operation.  As  the 
punch  continue*  to  descend  it  bends  the  edge  of  the 
blank  down  and  thus  forms  it  to  the  required  shape. 
While  the  punch  yet  lacks  1  in.  of  being  down,  the  four 
piercing  punches  get  in  their  work.  At  the  bottom  of 
the  stroke,  part  G  is  forced  down  on  the  blank  with 
enough  pressure  to  flatten  out  all  irregularities.  On 
the  up  stroke,  part  G  acts  as  the  knockout  to  remove  the 
washer  from  the  punch. 

The  cutting  end  of  the  punch  ring  is  drawn  to  a  dark 
straw  color. 

Part  7t,  the  cut  ring,  is  hardened  and  drawn  so  that 
it  texts  out  on  the  scleroscope  to  alwut  90.  It  should  not 
vary  from  that  more  than  two  points  either  way. 

Part  /  is  the  die  center  and  must  be  made  to  the 
diameter  of  the  washer.  The  four  holes  in  this  part 
are  0.003  in.  larger  than  the  diameter  of  the  punches 
and  are  tapered  4  deg.  to  allow  for  the  clearance  of  the 
wlugs  as  they  drop  down.  Part  J  acts  an  both  a  draw 
ring  and  knockout.  As  the  metal  is  placed  over  the  die 

preparatory  to  being  blanked,  part  J  is  fon-ed  up  to 
within  Vi  in.  of  the  edge  of  the  cut  ring.  As  thtf  blank- 

ing punch  daocenda.  the  metal  is  held  firmly  liftween  the 
bottom  of  (he  Manking  punch  and  the  top  of  the  draw 
ring.    On  the  up  stroke  the  draw  ring  follows  the  punch 

and  acting  aa  a  knockout  thron-s  the  finished  washer 
from  the  die.  This  ring  is  forced  up  by  a  pressure  plntc l>ene«th  the  bolster. 

The  die  shown  in  Fig.  2  is  u.sed  in  stamping  end.^  for 
aanitar>-  tin  cans.  Its  construction  and  operation  is  so near  like  that  of  the  first  mentioned  die  that  no  nddi. tional  comment  is  needed. 

Repairing:  a  Broach  with  Solder 
By  George  Wilson 

Many  mechanics  do  not  realise  the  possibilities  of 
ordinary  soft  solder,  our  old  friend  "half  and  half." when  it  comes  t.)  putting  metal  parta  together.  Most 
of  us  think  of  soft  solder  in  connection  with  leaky  tin- 

ware and  similar  work.  But  under  the  right  conditions 
it  can  be  substituted  for  brazing  or  welding. 
The  aketch  shows  a  broach  repair.  Through  cnre- 

lemneaa  and  accident  we  have  had  three  of  these  broken 
on  the  return  stroke  of  a  machine,  when  the  broach 
would  .stick  in  the  work  which  had  not  been  removed, 
or  in  some  other  unexplained  manner  known  only  to  the 
operator.  The  broach  usually  .snapped  in  three  pieces, 
and  as  we  always  needed  it  badly  just  then  and  the 
maker  charged  |27  each  for  them,  we  decided  to  try repairing  them. 

The  broach  is  24  in.  long  by  i-in.  wide  on  the  back. 
The  cut  is  1  in.  Welding  with  the  torch  was  first  tried, 
l)ut  this  mutilated  the  teeth  and  drew  the  temper. 
Krazing  was  also  tried,  and  while  this  did  not  mutilate 
the  teeth  so  badly,  it  drew  the  temper  and  a  tempering 
warped  the  broach.  As  a  last  resort  soft  soldering  was 
tried  with  results  that  were  all  that  could  be  desired. 

The  ends  of  the  pieces  were  scarfed  off  for  a  di^^tMnce 
of  about  an  inch,  as  shown  in  the  sketch,  leavi 

SOUDBRINQ  A  nROKBN  IIKOACU 

enough  stock  below  the  teeth  to  prevent  the  tooth  from 
breaking  off  under  the  cutting  strain.  A  piece  of  soft 
steel  was  then  fitted  into  the  scarfed  ends,  the  splice 
being  large  enough  to  allow  for  finishing  down  to  the 
size  of  the  broach  after  soldering.  The  ends  of  the 
broach  and  insert  were  tinned  with  a  soldering  iron  and 
pressed  together  while  l)eing  heated  with  a  gasoline 
torch.  A  piece  of  keystock  clam|>ed  over  the  teeth  and 
along  one  side  served  to  hold  the  hub  in  alignment 
The  heat  required  to  melt  solder  does  not  affect  the 
temper. 

Another  use  of  soft  solder  is  in  putting  cxtenelon 
shanks  on  drills  or  taps  where  a  chuck  would  strike 
some  projection  on  the  work  or  jig.  A  piece  of  cold 
rolled  makes  a  nice  shank.  Drill  one  end  to  receive  the 
shank  of  the  tap  or  drill,  tin  both  parts  and  slip  then 
together  when  hot.  When  the  tool  is  worn  out  or 
broken,  a  new  one  can  quickly  be  put  in  place. 

Millinf?  Work  to  Exact  I>enfi:th 
Hy  K.  F.  Moork 

Having  a  number  of  pieces  of  machine  steel  about  10 
in.  long,  which  had  to  be  milled  to  exactly  the  right 
length,  I  started  looking  for  a  way  to  rig  up  a  stop 
which    would    do    away    with    measuring    every    piece 
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separately.  I  accidentally  hit  on  the  idea  shcnvn  in  the 
sketch.  I  first  squared  off  all  the  pieces  on  one  end 
then   carefully  milled  one   piece   to   the  exact  length, 

u 

T Confer  in  owrarm 
of  milllry  machine 

Lengihifynrk 

Machine  v/'s* O.CUO'fMf 

SET-rr   FOK   .MII.IJN(i    WOKK   TO    l.KNGTH 

using  a  vernier  caliper  to  measure  it.  Leaving  the 
cross-slide  locked,  I  pulled  out  the  over-arm  and  brought 
its  center  up  against  a  feeler  held  against  the  end  of 
the  work.  I  then  locked  the  over-arm,  but  noticed  that 
locking  it  shifted  its  position;  so  I  took  a  babbitt  block 
and  rapped  it  until  the  feeler  just  fitted  between  the 
work  and  the  center. 

I  then  took  the  finished  piece  out  and  replaced  it 
with  another,  locating  it  against  the  feeler  and  center 
as  before. 

Tools  for  Finishing  Hemispherical 
Surfaces 

By  Wilfred  H.  Brown 

The  sketch  shows  a  set  of  tools  designed  by  the 
writer,  originally  for  the  purpose  of  finishing  the  valves 
and  seats  (A  a  pneumatic  hammer  made  by  the  Pneu- 

matic Tool  and  Machine  Co.,  Petrograd,  Russia,  and 
later  in  this  country  applied  to  the  making  of  molds 
for  tennis  balls.  Accuracy  of  contour  and  smooth 
finish  were  essential  in  each  case;  less  than  0.001  in. 
tolerance  in  size  and  sphericity  being  allowed. 

The  cutting  blades  were  ground  to  size  and  shape 
after  hardening  and,  so  perfectly  did  they  do  their 
work,  no  finishing  operations  were  necessary  except  to 
polish  the  hardened  parts  with  various  grades  of  emery cloth. 

Two  cutters  were  placed  face  to  face  in  the  holder 
as  shown.  The  bulk  of  the  metal  was,  of  course,  re- 

moved from  the  .stock  by  means  of  a  tool  held  in  the 
slide  rest  in  the  ordinary  way. 

Resourcefulness  Versus  Equipment 
By  Carl  H.  Briggs 

At  the  New  London,  Conn.,  Vocational  High  School, 
each  graduating  class  is  required  to  build,  as  the 
culmination  of  its  training,  some  particular  machine 
or  device  needed  in  the  .school's  shop.  Included  in  the 
products  of  the  graduating  classes  are  a  5-hp.  electric 
motor,  a  hand  milling  machine,  a  ga.soline  marine 
engine,  four  bench  drilling  machines,  a  number  of 
machinists'  vises  and  a  twin-wheel  tool  grinding machine. 

In  building  the  electric  motor  it  was  found  that  no 
lathe  of  suflicient  swing  was  available  for  borinr  out 
the  frame.  The  piece  was  finally  machined  in  the  man- 

ner shown  in  the  illustration.  Two  lathes  were  placed 
clo.se  together,  end  for  end,  and  carefully  lined  up.  The 
headstock  of  one  lathe  (shown  at  the  left  in  the  illustra- 

tion) was  turned  around  and  the  motor  frame  mounted 
on  the  faceplate  and  arranged  to  .swing  between  the 
ends  of  the  two  machines.  The  headstock  of  the  lathe 
at  the  right  was  removed  and  the  boring  tool  mounted 
in  the  toolpost.  The  long  steel  bar  shown  in  the  illus- 

tration was  swung  between  the  headstock  of  the  first 
lathe  and  the  tailstock  of  the  second  lathe,  in  order  to 
minimize  the  vibration.  With  the  two  machines 
arranged  in  this  manner  the  motor  frame  was  bored 
out,  thirty  minutes  being  required  for  the  operation. 
Another  interesting  operation  was  performed  at  the 

same  set-up.  This  particular  size  motor  has  eight  slots 
in  the   frame  for   retaining  the   field.     In   machining 
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HOW    THE    MOTOR    FRAME    WAS    BORED    BY    USING    TWO 
LATHES    SET    IN    TANDEM 

these  slots  a  sort  of  hand  broaching  process  was  em- 
ployed. At  the  time  this  motor  was  built  the  school 

was  in  an  early  stage  of  development  and  did  not 
possess  a  shaper  or  a  slotter,  so  that  further  improvision 
was  necessary  to  complete  the  piece.  A  grooving  too! 
was  clamped  in  the  toolpost  of  the  machine  at  the  right, 
and  the  carriage  actuated  back  and  forth  by  means  of  a 
long  lever  operated  by  hand  with  one  end  secured  to 
the  floor.  Feeding  the  tool  for  the  proper  depth  of 
slot  was  accomplished  by  means  of  the  cross-slide  move- 

ment, the  slide  being  adjusted  to  allow  the  tool  to 
cut  several  thousandths  deeper  at  each  pass.  Indexing 
was  accomplished  by  means  of  a  gear  mounted  on  the 
rear  end  of  the  headstock  spindle  of  the  lathe  at  the 
left.  This  gear  is  shown  at  A  in  the  illustration.  The 
teeth  of  the  gear  were  filled  with  wax.  Each  tooth 
space  coinciding  with  an  eighth  of  the  circumference 
was  cleared  of  wax,  and  the  indexing  positions  main- 

tained by  means  of  a  piece  clamped  in  the  toolpost  and 
meshing  successively  with  each  clean  tooth  space. 
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EDITORIALS 

More  Relief  for  the  Taxpayer 
DONT  fail  to  read  th«  short  articlo  on  amortiution 

which  appMn  on  another  pas*.  It  tells  of  the  pos- 
aibiUtjr  of  Alinr  amended  returns  for  the  years  from 
1918  to  1921.  in  which  rlaimn  for  amort  ixation  of  equip- 

to   •   prMMt    replacement    coat    basis    may    be 

We  d*  not  pretend  to  know  much  about  income  and 
pc«Ats  tax  matters,  bat  wo  do  know  enough  to  consult 
•xpMt  adviee  when  the  occasion  for  it  arises.  Hence  the 
three  anortization  articles  which  appeared  some  weeks 

ago,  an  vritten  by  experts  on  the  subject,  and  the  pres- 
ent article  telling  what  the  recently  issued  Treasury 

DcfMUtaMRt  Regulations  62  mean,  and  bringing  the  in- 
formatioa  on  income  tax  procedure  up  to  date. 

Prom  the  naoufarturer's  point  of  view,  our  internal 
revcBO*  laws  leave  much  to  be  desired,  and  particulnrly. 
the  act  of  1921  from  which  too  much  was  expected.  Of 
coarse,  the  ultimate  consumer  is  the  real  sufferer  in  the 
end.  bat  the  blow  reaches  him  in  such  a  way  that  the 
blame  for  it  falls  more  upon  the  producer  than  upon  the 
law  and  the  men  who  passed  it.  where  it  realty  belongs. 

On  the  other  hand  the  1921  law  does  leave  a  loop- 
hole through  which  some  light  reaches  the  harrassed 

manufacturer.  Claims  for  amortisation  deductions 
■tay  be  made  through  amendad  returns  for  1918.  1919, 
1910  and  1921  under  certain  reatrictions.  If  you  are 
not  familiar  with  the  contents  of  Regulations  62  take 
the  matter  up  at  once  with  your  tax  adviser.  You  may 
be  entitled  to  no  additional  relief,  but  if  you  are  justified 
in  claiming  some  it  will  probably  be  well  worth  the 
effort.  Many  a  plant  has  made  entirely  inadi>quate 
■aortisation  claims  and  will  benefit  greatly  by  taking 
advantage  of  the  new  rulings. 

Call  Money  Becomes  Plentiful 
Do  YOU  believe  in  signs?  We  do.  in  certain  ones. 

Take  a  ladder,  for  instance.  We  admit  to  a  super- 
stitious dislike  of  walking  under  one,  particularly  if 

there  is  a  painter  on  it.  Seriously,  however,  there  is  a 
aign  in  Wall  Street  that  we  thoroughly  believe  in.  Call 
moocjr  doacd  at  three  per  cent  one  day  last  week  and 
then  waa  a  report  that  ten  millions  had  been  loaned 
ootalda  at  two  and  a  half. 

If  jrou  are  looking  for  aigns  of  returning  business 
here  ia  a  fairly  reliable  indicator.  When  men  have  so 
much  money  that  they  will  lend  it  at  three  per  cent  or 
less  it  is  reasonably  certain  that  they  are  in  buying 
mood  and  that  business  Is  better  and  will  soon  be  good. 

The  low  money  rate  also  indicates  that  a  definite  point 
in  tha  boaineaa  csrdo  has  been  reached  where  liquida- 

tion is  practically  complete  and  recovery  has  com- 
menced. Our  frlanda,  the  economic  prognosticators. 

point  with  pride  to  this  aign.  not  only  as  a  good  omen 
for  the  future,  bat  as  proof  that  the  prophecies  made 
for  bettor  boaineat  this  spring  are  on  the  point  of 
realization.  Aa  for  na.  we  are  more  than  willing  to 

liateo  with  potianoa  to  their  "I  told  you  ao"  song. 

Personnel  of  the  Marhine  Tool  Industry 
THE  men  who  established  the  machine-tool  industry 

were  for  the  most  part  eameat  young  mechanir.<< 
who  saw  the  need  of  better  machines  and  mothod.s  for 
doing  work.  Conditions  in  the  early  days  of  the  indus- 

try were  very  different  as  to  the  capital  required,  and 
the  fluctuations  in  demand  were  far  less  marked  than 
at  present. 

Without  the  work  of  these  pioneers  the  industrial 
aupremacy  of  the  United  States  would  never  have  been 
accomplished.  Interchangeable  manufacture  is  directly 
due  to  the  design  and  quality  of  the  m&chine  tools 
which  they  developed.  It  could  not  have  been  accom- 

plished in  any  other  way. 
If  our  industrial  supremacy  is  to  continun  we  must 

have  a  real  incentive  for  the  younger  engineers  to 
devote  their  lives  to  this  side  of  manufacturing  prob- 

lems. The  condition  of  the  machine-toot  industry  has 
not,  however,  offered  much  material  encouragement  to 
young  men,  no  matter  how  much  they  may  have  been 
interested  in  that  line  of  work. 

This  has  been  partly  l>ecau8e  the  industry  has  never 
been  able  to  pay  the  salaries  which  the  same  young 
men  readily  secure  in  other  lines.  As  evidence  we 
have  only  to  note  how  the  bicycle  and  the  automobile 
industries  have  attracted  the  best  men  by  salaries  which 
few  machine-tool  concerns  could  or  would  pay.  The 
other  reason  is  that  it  is  difficult  for  the  proprietor  whd 
has  struggled  up  from  day  wages  to  appreciate  the 
changes  which  have  come  over  all  industry.  He  cannot 
see  why  the  young  man  of  today  is  not  content  to  work 
as  long  hours  and  for  as  little  money  as  he  did. 

The  machine-tool  industry  must  be  brought  up  to  a 
higher  standard.  It  must  be  made  attractive  to  the  Iwst 
mechanical  minds  of  the  country.  Engineering  ability 
and  genius  applied  to  machine  tools  affects  and  improves 
all  manufacturing,  whereas  if  applied  only  in  one  of 
the  manufacturing  lines  its  usefulness  is  more  limited. 

The  machine-tool  shop  which  is  not  so  organized  as 
to  attract  bright  young  mechanics  and  to  retain  them, 
cannot  hope  to  become  or  remain  an  important  factor 
in  the  industry.  And  when,  as  at  present,  there  is  very 
little  in  the  whole  industry  to  attract  the  best  brains 
and  skill,  not  only  is  the  industry  itself  in  a  bad  way 
but  the  manufacturing  supremacy  of  the  country  is  In 

danger.  It  must  also  be  recognized  that  the  machine 
tool  industry  is  one  of  great  fluctuations  in  the  volume 
of  business.  Slack  periods  must  be  bridged  over  if  the 
industry  ia  to  continue,  as  of  course  it  must. 

The  danger  is  even  more  vital  to  the  users  of  machint 
tools  than  to  the  builders.  The  buyer  who  makes  it 
difficult  for  the  maker  to  get  a  price  that  will  maintain 
the  industry  as  it  should  be,  is  killing  the  goose  that 

lays  the  golden  eggs  of  the  profits  which  come  from 

low  manufacturing  costs.  The  future  of  the  industry 

depends  largely  on  maintaining  a  superior  personnel. 

Designers  with  fertile  but  practical  brains  must  be  en- 
couraged in  every  way,  for  without  them  we  cannot 

retain  our  teadership  in  this  field. 
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Shop  Equipment  News 
Fraser  Automatic  Cylindrical 

Grinding  Machine 
The  machine  shown  in  the  accompanying  Illustration 

is  intended  for  grinding  cylindrical  parts  held  on  centers 
and  having  diameters  larger  than  h  in.     It  is  a  fully 

FRASER   AUTOMATIC    CYLINDRICAL    GRINDING    MACHINE 

automatic,  plain   grinding  machine  recently  placed   on 
the  market  by  the  Warren  F.  Fraser  Co.,  of  Westboro, 
Mass.     The  principal  features  of  the  machine  are  the 
simplicity   of   construction   and   the   speed   of 
operation.    It  is  adapted  particularly  to  grind- 

ing shafts,  bolts,  valve  tappets,  piston  pins  and 
similar  work.     The   maximum  length   of  the 
grind  is  6  in.,  while  work  up  to  10  in.  in  length 
may  be  held  between  the  centers.     If  desired, 
the  work  may  be  held  in  draw-in  chucks. 

The  weight,  which  is  approximately  7,000  lb., 
is  stated  to  aid  the  performing  of  operations 
with  smoothness  and  accuracy.  The  grinding 
wheel  is  18  in.-  in  diameter  and  can  be  used  in 
face  widths  up  to  6  in.  Lubricant  is  forced 
to  all  bearings. 

The  machine  is  entirely  self-contained  and 
run  by  a  15-hp.  motor  through  a  4A-in.  belt.  If 
desired,  it  may  be  driven  by  means  of  either 
an  overhead  countershaft  or  a  constant-speed 
pulley.  The  machine  controls  are  easily  acces- 

sible to  the  operator.  One  operator  can  handle 
as  many  as  four  machines  on  certain  work. 

The  automatic  operation  enables  production  at  high 
speed.  It  is  stated  that  on  piston  pins  I  in.  in  diameter, 
and  31  in.  long,  a  production  rate  of  five  per  minute 
was  obtained.  The  machine  requires  no  more  time  to 
set  up  for  an  operation  than  ordinarily  required  for  an 
automatic  screw  machine,  and  usually  less  time  is  taken. 

Lehmann  Portable  Motor-Driven 
Geared-Head  Lathe 

The  Lehmann  Machine  Co.,  3560  Chouteau  Ave.,  St. 
Louis,  Mo.,  has  just  brought  out  a  geared-head  engine 
lathe  of  the  portable  type,  especially  adapted  for  use  in 
railroad  shops  and  in  plants  doing  large  work  where  it 
is  desirable  to  bring  the  tool  to  the  job.  The  lathe, 
shown  in  the  accompanying  illustration,  is  built  in  two 
sizes,  having  18 i  and  20]-in.  swings  respectively.  It  is 
driven  directly  by  a  1,800  r.p.m.  motor  through  a  belt 
tightened  by  an  idler  pulley.  The  motor  is  mounted  in 
the  cabinet  leg  under  the  headstock.  The  pulleys  and 
belt  and  all  working  parts  are  fully  covered  by  metal 

guards. The  headstock  provides  sixteen  spindle  speeds  in  al- 
most geometrical  progression  with  the  use  of  only  ten 

gears,  all  of  which  are  heat-treated.  The  headstock 
housing  forms  an  oil-tight  case  for  all  running  parts. 
The  spindle  is  hardened  and  runs  in  phosphor-bronze 
bearings.  All  the  other  shafts  in  the  headstock  run  on 
ball  bearings. 

The  spindle  nose  has  two  diameters,  one  in  front  and 
one  behind  the  threads,  so  as  to  give  firm  bearing  sur- 

faces for  the  face  and  chuck  plates.  The  forward  and 
rever.se  motion  is  obtained  through  friction  clutches 
running  in  oil.  The  control  handles  for  the  reversing 
mechanism  are  located  both  at  the  apron  and  at  the  head 
end  of  the  lathe,  so  as  to  be  always  in  convenient  reach. 
The  clutches  require  no  adjustment,  and  are  capable 
of  transmitting  a  slightly  heavier  load  than  the  work 

requires. 
The  arrangement  of  the  three  wheels  and  the  handle 

for  moving  the  lathe  can  be  seen  in  the  illustration. 
The  starting  box  of  the  motor  is  mounted  on  top  of  the 
headstock.     The  lathe  has  all  the  features  incorporated 

LEHMANN  PORT.\BLE   MOTOR-DRIVEN   GEARBD-HE.\D  LATHE 

in  the  regular  line  of  Lehmann  machines,  being 

equipped  among  other  features  with  a  quick-change 
mechanism,  locking  device  for  the  tailstock  spindle  and 
a  rod  and  screw  shift.  Mounting  the  motor  under  the 
bed  does  not  increase  the  width,  so  that  the  machine  can 
be  moved  through  narrow  aisles. 
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BUM  Doiaae<Crank  Tofgle  Press 
TIm  McoaiMUurinv  4Uiutr«tion  mhow.s  m  lMrK«  double- 

crmnk  totcW  drawins  pres«  r«c«ntl>'  built  by  the  K.  W. 
BltM  Co„  Brookl>-n.  N.  Y.  The  prtss  ia  intended  for 
drawtns  prwaed^te*!  axle  houning*  for  nutomobile 
tncln.  tlie  owterial  worlwd  on  being  I  in.  thick.  The 
machiM  ia  also  applieabh  to  the  nakinx  of  heavy  stamp- 
las  of  all  type*.  It  la  of  the  tie-n<d  ron»t ruction,  ia 
twin  driven  and  triple  geared.  The  ratio  of  the  gewring 
is  6S  to  1.  and  all  gearing  in  the  driving  train  ia  of 
•tael  with  inarhine<ut  tt^th. 

Power  ia  tnuuunitted  from  the  main  driving  geam  to 
tke  ootaide  slide  or  blank  hotd«-r  through  a  serien  of 
tegglaa  on  which  a  dwell  of  12()  deg.  is  obtained.  The 
drive  to  tltia  alide  ia  at  both  ends  of  the  prenH.  the 
•ame  arrangement  being  employed  for  the  inner  slide. 
The  amall  number  of  connect ion«  or  links  uoed  in  trana* 
■Utting  the  power  to  the  outer  slide  requireH  the  con- 
mmption  of  only  a  amall  amount  of  power  in  the  mech- 

anism ita«lf.  and  gives  •  aimpte  and  aturdy  construction. 

Davis-Bournonviile  Tube<IkndinK  Machine 
The  Davis-Bournonville  Co.,  Jen^'y  City,  N.  J.,  has 

recently  developed  the  machine  shown  in  Fip.  1  i<>i' 
bending  light  tubing  to  special  shapes.    The  IhmkHiu'  is 

DUMi   txirHLE-CRANK  TOOOUB   PREtW 

To  reduce  wear  at  the  jointa.  the  connecting  pins  are 
hardened  and  ground.  The  adjustment  of  the  inner 
slide  or  plunger  is  made  by  a  15-hp.  motor  mounted  on 
the  front  of  the  crown.  The  machine  itself  is  driven  by 
a  100-hp.  motor.  By  means  of  a  hand-actuated  friction 
dutch  of  the  double-grip  type,  the  operator  haa  the 
mo\ing  parts  under  control  at  all  times. 

Some  of  the  principal  dimensions  of  the  machine 
are  aa  follows:  The  stroke  of  the  inner  alide  is  28 
in.,  while  that  of  the  outer  slide  is  20  in.  With  the 

■troke  movement  down  and  the  adjustment  up,  the  dis- 
tance from  the  bed  to  the  inner  alide  is  59  in.,  and 

from  the  bed  to  the  outer  slide  56  in.  The  bed  has  an 
area  of  60  x  116  in.,  the  face  of  the  blank  holder  of 
60  X  102  in.,  and  the  face  of  the  plunger  of  36  x  86  in. 
The  machine  weighs  about  600.000  potmda. 

V\0   1.    PAVIS.BOl'H.VO.NVILLETUBK-UBNDI.Na  MACniNK 

ac'contplished  by  means  of  two  arms  or  cranks  on  the 
top  of  the  table  actuated  by  verticjil  oscillating  shiifia. 
Various  arrangements  of  links  and  rollers  can  be  applied 

to  the  arms,  so  as  to  give  the  form  necessary.  The  ver- 
tical shafts  are  driven  by  means  of  worm  gearinK  and 

u  crank  motion  underneath  the  table.  A  clutch  is  pro- 
vided for  starting  and  stoppinR.  The  machine  is  driven 

by  belt  on  a  pulley  that  normally  runs  at  300  r.p.m. 
Although  the  machine  can  be  applied  to  the  bending 

of  small  tubing  into  any  desired  shape,  it  is  here  adapted 

to  bending  a  I'o-in.  22-KaKe  steel  tube  to  the  shape  n- 
quired  for  the  frame  of  a  tennis  racket.  Two  operatifms 
are  required.  In  the  first  operation  the  tuln?  is  lieiit 
around  a  form  so  aa  to  form  the  bends  at  the  throat  of 
the  racket.  The  .straight  tut>e  is  inserted  at  the  right 
of  the  form,  while  the  arms  are  drawn  back  to  provide 
clearance.  Ky  means  of  pins  and  rollers  mounted  on 
the  levers,  the  tube  is  bent  into  a  smooth  curve. 

KIO.    :.      FINAL,  OI'EHATION   TN   HEM. I It  \iki:T    I''nAME 

After  a  lot  of  the  frames  has  been  given  the  first 
operation,  the  bending  tools  are  changed  to  those  shown 
in  Fig.  2.  The  rollers  on  the  ends  of  the  cranks  are  re- 

moved and  links  are  connected  to  the  studs  on  the  arms. 
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so  that  two  small  swinging  arms  can  be  actuated.  The 

large  rollers  sei-ve  as  locating  stops.  The  tube  is  put  in 
place  with  the  linkage  moved  to  the  right,  and  then  the 
machine  bends  the  tube  around  the  form  so  that  the  top 
of  the  racket  is  shaped  One  leg  of  the  frame  passes 
under  the  clip  at  the  left,  while  the  other  goes  over  the 
top  of  it.  It  is  necessary  that  the  frame  be  bent  to  a 
greater  angle  of  curvature  than  desired,  in  order  to 
overcome  the  spring  and  to  set  the  metal  to  shape.  It 
is  stated  that  600  to  1,000  bends  per  hour  can  be  made. 

Tannewitz  Portable  Bench  Saw 
The  accompanying  illustration  shows  a  small  portable 

bench  saw  recently  placed  on  the  market  by  the  Tanne- 
witz Works,  Grand  Rapids,  Mich.  The  machine  is  motor- 

driven  and  self-contained,  and  is  adapted  particularly  to 
light  work  in  cutting  and  fitting  wood  parts.  The  base 
of  the  machine  carries  a  one-piece  table,  upon  which  the 
motor  and  saw  are  mounted.  It  is  possible  to  swing  the 
table  and  saw  to  any  angle  up  to  45  deg.  in  either  direc- 

tion. This  feature  is  of  use  particularly  in  cutting  mold- 
ing for  miter  joints.  The  motor  and  the  saw  are  mounted 

on  a  frame  that  swings  about  a  horizontal  axis.  A  coil 
spring  serves  to  keep  the  saw  normally  in  an  elevated 
position.  The  motor  is  belted  to  the  saw  arbor,  and  a 
screw  adjustment  is  provided  for  varying  the  tension  of 

TANNKWrrZ  PORTABLE  BENCH  SAW 

the  belt.  Both  the  belt  and  the  pulleys  are  covered  by  a 
metal  guard.  The  saw  itself  has  combination  teeth, 
that  is,  both  large  and  small. 

The  saw  is  covered  by  a  metal  housing,  at  the  front  of 
which  is  the  handle  for  depressing  it.  But  one  hand  is 
required  for  manipulating  the  saw,  so  that  the  other 
hand  of  the  operator  is  free  to  control  the  work.  A 
switch  near  the  control  handle  serves  for  starting  and 
stopping  the  motor.  The  bottom  of  the  saw  is  protected 
by  a  metal  guard  on  each  side  of  it.  When  the  saw  is 
raised,  this  guard  is  locked  in  position,  so  that  the  work 
cannot  be  put  in  contact  with  the  saw  teeth  accidentally. 
Before  making  the  cut,  the  operator  unlatches  this 
guard  with  his  right  forefinger,  so  that  the  saw  can  be 
fed  downward  while  the  guard  merely  rests  on  top  of 
the  work. 

A  .spout  placed  at  the  rear  of  the  saw  carries  off  the 

dust,  so  that  it  is  not  thrown  in  the  operator's  face.  A 
permanent  gage  for  positioning  the  work  is  secured  on 
the  stationary  bed.  The  swiveling  table  can  be  locked  in 
any  position  desired,  and  it  is  also  possible  to  lock  the 
8aw  at  any  height. 

Cleveland  Hand  or  Electric  Tramrail 
Elevator 

The  elevator  shown  in  the  illustration  has  just  been 
developed  by  the  tramrail  division  of  the  Cleveland 
Crane  and  Engineering  Co.,  Wickliflfe,  Ohio,  to  facilitate 

(II^EVELANU    TKA.MKAII,    UIPPINC     KF.EVATOK 

the  dipping  of  materials  in  tanks  or  vats  in  conjunction 
with  painting,  japaning,  pickling  or  boiling  operations, 
where  hand  or  electric  tramrail  systems  are  used.  The 
elevator  forms  a  section  of  the  tramrail  system  itself, 
in  that  the  carriers  loaded  with  the  materials  to  be 
dipped  are  run  onto  sections  of  track  attached  to  the 
elevator  platform,  which  is  then  lowered  into  the 
solution. 

The  size  of  the  elevator  depends  on  the  size  of  the 
tanks  or  vats  employed,  while  the  height  is  regulated 
by  the  height  of  the  tramrail  from  the  floor  and  by 
other  existing  conditions.  The  structural  steel  angles 
for  the  elevator  shaft  ai-e  riveted  and  braced  with 
gusset  plates,  angles  and  cross  braces,  to  provide  a 
structure  rigid  enough  to  handle  all  weights  in  the 
capacity  of  the  tramrail  itself. 

A  one-  or  two-ton  electric  hoist,  fastened  to  cross 
members  at  the  top  of  the  elevator  frame,  furnishes  the 
motive  power  for  raising  and  lowering  the  platform. 
Air  hoists  can  be  used  instead,  if  electric  power  is  not 
available  or  if  greater  speed  is  required.  The  electric 
hoist  can  be  arranged  with  a  push-button  switch  located 
on  the  elevator  frame.  The  control  is  automatic  in 
operation,  since  it  requires  only  pu.shing  the  button  to 
start  lowering  the  carrier  into  the  tank.  The  control 
stops  the  load  at  its  lowest  position,  holds  the  materials 
in  the  solution  for  any  predetermined  length  of  time 
to  which  the  control  is  adjusted,  and  then  returns  the 
load  to  the  original  position  with  the  movable  .section 
of  the  rail  in  line  with  the  stationary  tramrail. 

The  carrier  can  be  pushed  off  the  elevator  platform 
on  to  the  tramrail  proper,  allowing  the  dipped  materials 
to  be  placed  in  position  over  the  dripping  pans. 
A  riveted  structural  steel  framework  composes  the 

movable  section  of  the  elevator.  The  corner  angles  fit 
loosely  inside  the  corner  angles  of  the  shaft,  which  form 
a  guide  for  lowering  and  raising  the  platform.     Any 
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  tr  of  M«tl«M  of  Irnnrai)  ««rt*«pondinf  with  the 

stationary  *>'•<««.  ar*  locatwl  on  the  bottom  of  the 

lilatfnnn  and  impaniled  hy  suitable  hansers.  Fincera 

•r*  drapped  ertr  the  movable  rail  Mctionti  to  stop  the 

<MTier  wheek  at  the  proper  po«ition  for  lowering  the 

materials  into  the  Unk.  When  the  elevator  rail  is 

towered,  similar  stop  finivrs  fall  into  pUoe  on  the  ends 

of  the  open  rails  leadins  to  the  elevator.  This  auto- 

matically prevents  other  carriers  from  over-running  the 
•Mb  of  the  rails. 

•le\-ator  platform  is  suspended  from  the  hoist 

  block  by  a  comprvMko  spring  to  reduce  shock 

that  imiy  be  caused  when  the  materials  are  being  raised. 

Tte  load  is  steadily  lifted  without  agitating  the  solution 

or  causing  any  undue  shaking  of  the  dipped  parts. 

Wells  Screw-Plate  Set 
Tim  Prank  O.  WelU  Co.  Inc..  Springfield.  Mass..  has  re- 

cently placed  on  the  market  the  ncrew- plate  set  shown  in 

the  acrompanying  illustration.  The  stock  for  holdinK 
the  diea  is  made  of  an  aluminum  alloy,  so  as  to  have  both 

li^tncM  and  atrength.  The  tap  wrench  is  made  of  steel 

with  hollow  handles  and  is  15-in.  long.  The  dies  are  a>I 

of  hexagon  ahape.  and  are  adjustable  as  to  size.  This  ad- 

joatraent  ia  accomplished  by  turning  a  fillister-head 
wrew  fitted  in  the  side  of  the  die  that  has  a  saw-cut 

thrt>ugh  it.  Since  the  tendency  when  cutting  is  to  force 
the  die  outward,  the  screw  merely  serve*  to  draw  It 
together  to  the  5iie  desired. 

It  ia  not  nece«sar>'  that  the  die  always  be  used  in  the 

stock,  as  it  can  be  turned  by  an  ordinary  socket  or  open- 
ead  wrench,  so  that  It  can  be  employed  in  ck>«e  quarters. 

It  can  be  applied  on  a  screw  machine,  as  it  aligns  itself 

readily.  The  cutting  edges  of  the  die  are  of  standard 
form  and  have  large  chip  clearances,  so  that  they  are 

suited  to  cutting  thread  from  the  solid  and  not  merely 
to  re-threading.  The  cutting  faces  are  formed  by 

bntaching.  The  dies  are  reversible,  so  that  they  cut  with 
either  side  up. 

The  die  stock  is  provided  with  an  adjustable  guide  held 

in  place  by  two  knurled-head  screws.  When  the  screws 
are  kMwened  slightly,  the  guide  can  be  swung  to  one  side 
so  that  the  dies  can  be  changed.  When  the  screws  are 

tightened,  the  guide  is  heW  in  position  over  the  center 
of  the  die.  and  the  jaws  of  the  guide  are  locked  in  place. 

An  adapter  or  collet  of  hexagon  form  is  furnished,  .so 
that  dies  of  small  outside  diameter  may  be  held  in  the 
same  stock. 

This  No.  300  set  includes  eight  dies  from  i  to  ]  in.  in 
size,  in  toth  U.  S.  S.  and  S.  A.  E.  forms  of  thread.  There 
are  eight  U.S.S.  Uper  taps  and  eight  S.A.E.  plug  taps. 
The  complete  set  is  packed  in  a  wooden  case. 

Badger  No.  2  Grinding  Machine 
The  illustration  shows  the  No.  2  grinding  machine 

recently  placed  on  the  market  by  the  Badger  Tool  Co., 
Beloit,  Wis.  While  various  forma  of  etiuipment  are 

applicable  to  this  machine,  it  is  hero  shown  with  t)u< 
right  end  equipped  with  a  16-in.  disk  wheel  faced  with 
a  "Diacarbo"  abrasive  disk  il  in.  thick.  This  disk  is 
served  by  a  universal  lever-feed  table.  The  left  end 
of  the  spindle  is  extended  to  receive  a  12-in.  solid 
grinding  wheel  8er\'ed  by  an  adjustable  work  rest. 

The  3-hp.  G.E.  motor  is  fitted  with  special  end  frames 
and  S.K.F.  ball  bearings  for  l>oth  radial  and  thrust 

loads.  The  motor  is  fully  enclosed 'and  has  forced 
\*entilation,  with  the  current  passing  down  through  the 

I1.\UUEH  .\« 
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machine  pedestal.  A  push-button  station  and  automatie  j 
starter  are  furnished.  The  weight  complete  is  1,300 1 

pounds. 

Carroll  Extended-Sleeve  Clutch 
The  accompanying  illustration  shows  an  extended- 

sleeve  friction  clutch  that  has  recently  been  placed  on 
the  market  by  the  L.  W.  Carroll  Manufacturing  Co., 
Batavia,  Ohio.  The  clutch  is  intended  especially  for  the 
driving  of  wood,  steel  or  cast-iron  pulleys,  gears, 
sprocket  wheels  or  such  parts  placed  on  the  sleeve.  It 
consists  of  hut  few  parts,  and  is  compact  in  construction. 

The  friction  disk  is  of  large  diameter,  which  permits 
of  a  strong,  uniform  grip  capable  of  fine  adjustment. 
The  spider  is  keyed  to  the  shaft,  or  held  by  a  hollow  set* 
screw.  The  clutch  can  be  erected  by  merely  sliding  it 
on  the  shaft  and  tightening  one  screw.  No  extra  collars 
are  required  to  hold  it  together,  and  it  is  not  necessary 
to  compensate  for  end  thrust. 

In  order  to  adjust  the  friction,  it  is  necesary  to  turn 
only  one  nut,  which  automatically  adjusts  the  tension 
for  both  of  the  fingers.  The  clutch  is  intended  to  run 
under  hard  usage  with  practically  no  wear  and  without 
noise.     It  may  be  placed  on  the  line  shaft,  so  that  it 
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drives  directly  to  tne  machine  without  using  a  counter- 
shaft. In  this  way,  considerable  space  and  belting  are 

saved.    When  used  as  a  cut-off  coupling,  it  enables  the 

CARROLL,  EXTENDED-SLEEVE   imiCTION  CLUTCH 

stopping  of  one  group  of  machinery  without  interfering 
with  the  others,  and  it  eliminates  the  shifting  of  belts 
on  tight  and  loose  pulleys  to  engage  or  disengage  a  sec- 

tion of  shafting.  The  bearing  end  of  the  shaft  runs  in 
a  bronze  bushing  that  is  supplied  with  oil  from  the 
chamber  around  the  bearing. 

The  clutch  may  be  furnished  in  six  sizes,  from  5  to  12 
in.  in  diameter.  At  100  r.p.m.,  the  horsepower  trans- 

mitted is  2  to  13,  depending  on  the  size.  The  sleeves 
are  5  to  6  in.  in  length. 

Ingersoll-Rand  "Little  David"  Wire  Brush 
The  Ingersoll-Rand  Co.,  11  Broadway,  New  York,  N. 

Y.,  has  just  brought  out  the  No.  601  "Litle  David"  air- 
driven  wire  brush  illustrated  herewith.  The  tool  is 
especially  intended  for  removing  paint,  rust,  dirt  and 
scale  from  tanks,  cars  and  structural  steel  forms  where 
the  area  to  be  cleaned  is  large  and  fast  work  is  required. 
Its  chief  feature  is  the  speed  at  which  the  brush  rotates, 
a  point  which  is  stated  to  enable  faster  working  and  to 
give  long  life  of  the  brush  under  severe  service.  The 

device  differs  from  the  "Little  David"  brush  described 
on  page  1,021,  Vol.  54,  of  American  Machinist,  in 
speed  primarily,  although  it  carries  a  larger  brush. 

The  air  motor  is  of  the  three-cylinder  type,  so  that  all 
parts  are  balanced  and  the  machine  operates  without 
vibration.  Light  weight  is  obtained  by  using  an  alu- 

minum casing  reinforced  with  cast-in  steel  bushings. 
The  complete  machine  weighs  only  14  lb.  The  average 
free  speed  of  the  brush  when  operating  on  90  lb.  per  sq.- 
in.  air  pressure,  is  4,200  r.p.m.  The  diameter  of  the 
brush  itself  is  6  in.,  and  the  length  of  the  tool  overall  is 
17  J  inches. 

It  is  stated  that  on  a  prolonged  test  of  the  brush, 
steel  gondola  cars  averaging  540  sq.ft.  of  surface  were 
cleaned  in  3i  hr.  each.  All-steel  box  cars  having  1,400 
sq.ft.  of  surface  each  were  cleaned  in  7*  hr.  Not  only 
rust,  but  old  paint  as  well,  was  removed. 

Blount  Speed  Lathe  with  A.C. 
Motor  Headstock 

In  the  accompanying  illustration  is  shown  a  12-in. 
swing  speed  lathe  for  bench  mounting  that  has  recently 
been  placed  on  the  market  by  the  J.  G.  Blount  Co.,  Ever- 

ett, Mass.  The  lathe  is  intended  especially  for  wood 
turning  in  manual  training  schools  and  in  pattern  shops. 

The  principal  feature  of  the  machine  is  the  fact  that 
a  J-hp.  alternating-current  motor  is  mounted  directly  on 
the  spindle  of  the  headstock.  The  spindle  is  made  of  45- 
point  carbon  steel,  has  a  hole  i-in.  in  diameter  through- 

out its  entire  length,  and  a  No.  2  Morse  taper  hole  for 
the  center  point.  The  spindle  nose  is  IJ-in.  in  diameter 
and  has  ten  V-threads  per  inch.  An  outside  faceplate 
and  pulley  combined,  8  in.  in  diameter,  may  be  employed 

"LITTLE   DAVID"  No.    601   WIRE   BRUSH 
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for  belting  the  motor  to  auxiliary  equipment.  The 
spindle  is  mounted  on  S.K.F.  radial  and  thrust  ball  bear- 

ings carried  in  dust-proof  housings.  The  motor  is  fully 
enclosed,  so  as  to  exclude  dust. 

The  bed  has  a  flat  top  and  may  be  supplied  in  lengths 
of  4.  5  or  6  ft.,  the  maximum  distances  between  centers 
for  the  different  lengths  being  respectively,  25,  37  and 
49  in.  Short  legs  for  bench  use  are  ordinarily  fastened 
to  the  bed,  although  long  legs  for  supporting  the  bed 
from  the  floor  can  be  supplied. 

The  bed  is  widened  out  under  the  headstock,  so  as  to 
allow  room  for  the  controller.  A  casting  bolted  to  the 
leg  and  to  the  lower  part  of  the  bed  serves  to  fully 
enclose  and  protect  the  starting  device.  A  hand  lever  on 
the  front  of  the  bed  permits  of  changing  the  speed  of 
the  motor.  Four  speeds  are  provided,  namely  575,  1,160, 
1,750  and  3,450  r.p.m.  The  wiring  between  the  motoi 
and  the  controller  is,  of  course,  completely  enclosed. 

A  tailstock  fitted  with  an  adjustable  spindle  and  a 
device  for  clamping  it  to  the  bed  are  provided.  The  rest 
holder  is  clamped  by  means  of  a  single  handle,  so  that  its 
position  may  be  quickly  adjusted.  Each  lathe  is  equipped 
with  one  spur  and  one  cup  center,  three  T-rests,  a  5  i-in. 
faceplate,  a  3-in.  screw  chuck,  a  knockout  rod  for  the 
head  center  and  one  right-angled  rest.  Other  equipment 
can  be  furnished. 
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Otit  "AutoMtn**  MeUl>Pmrt8 
Washinc  Machine 

A  OMclUiw  intendMi  to  dwuuv  •crrw-machiitt'  products 
•ad  oIlMf'  part*  in  proows  of  manufacture    frum    the 

oU.  or  compound  with  which  they    are    flooded 

COI.T   -ALTOBAN-    IIKTAI^PAllT*   WASIUNU    UACIII.NK 

dnriny  t^  cuttinir  operation*,  haa  been  placed  on  the 

narkvt  b>-  the  Coit'it  Patent  Fire  Armii  Manufactur- 
ins  Co.,  of  Hartford,  Conn.,  under  the  trade  name  of 

"Autoaan."  PiereM  of  work  not  exi-ee<linK  20  in.  in 
width  and  14  in.  in  height  ran  be  cleaned  in  the  machine. 

The  machine  i«  a  development  of  the  needi«  of  its 
nanufacturvrs.  whoae  principal  product*  neceMitate  the 
eontinuoua  waahing  »f  xmall  part*,  involving  much  labor 
and  loM  of  time  when  performed  by  dipping  the  part*  in 
tank*.  The  machine  illuatrated  herewith  i*  complete, 
except  for  Miitable  table*  to  facilitate  handling  the  work. 

It  ia  entirely  self-contained,  and  re^iuire*  no  auxiliar>' 

connection*  in  the' way  of  shafting  and  belt*.  Wiring  to 
the  motor,  and  pipe  connection*  to  the  *team  and  water 
•upplie*  and  to  the  overflow,  complete  the  in*tallation. 

A  linked  conveyor  belt  pa-Hxe?*  through  the  cleansing 
chamber  and  over  drum*  at  the  end<«.  Iieing  driven  at  a 
conxtant  »low  rate  of  travel  by  the  motor.  In  the 

deanning  chamber,  the  work  pa**e*  through  two  nepa- 
ratc  aeries  of  *pray*  forcibly  ejected  through  small 

nonlea  by  a  powerful  rot»r>-  pump  that  is  a  part  of  the 
machine.  Flach  «et  of  spray*  i*  bo  arranged  a*  to  deliver 
the  jeta  upon  the  work  from  the  top,  bottom  and  Ijoth 
aide*.  The  *peed  of  travel  can  be  varied  from  10  to 
17  ft.  per  minute,  no  a*  to  adjust  it  to  conform  to  the 
time  required  for  cleansing  the  work,  and  to  the  speed 
with  which  the  operator  can  handle  and  feed  the  tray* 
to  the  machine. 

The  circulating  unita.  consi*ting  of  Unk*,  piping  and 

pump-chamber*,  are  complete  and  M'parate  from  each 
uthrr.  «o  that  a  flrst  and  second  s<i<la  solution,  or  a  soda 
•olution  followed  by  a  hot-water  rinse,  may  be  used. 
Though  the  machine  shown  has  but  two  sections,  it  can 
bo  aupplicd  with  three  or  more. 

The  work  may  be  handled  upon  wire-bottomed  trays  or 
may  be  left  upon  the  wooden  rack*  upon  which  work 
of  this  nature  is  often  handled  in  its  progress  through 
the  factory.  The  operator  ha*  only  to  push  a  tray  or 
rack  of  work  into  the  receiving  end  of  the  machine  past 
the  swinging  flap  that  cnnflnes  the  steam  and  spray  with- 

in the  chamber  and  he  need  pa>-  no  further  attention  to 
it  or  to  the  machine  until  it  is  delivered  to  the  work 
table*  at  the  other  end.  Roller  tables  or  conveying 
table*  can  be  employed  for  carrying  the  work  both  to 
and  from  the  machine. 

For  handling  large  quant  it  ies  of  very  !>mall  parts,  a 
small  tumbling  barrel  is  provided.  The  ends  of  the  Iwr- 
rel  are  perforated  disks  of  nietal  notched  on  the  periph- 

ery to  match  the  links  of  the  conveyor.  The  weight  of 
the  barrel  and  contained  work  is  liorne  u|H)n  trunnions  at 
each  end  that  run  upon  fixed  trucks  extending  through 
the  chamber.  A  pinion  upon  one  of  the  trunnions 
meshes  with  a  rack  attached  to  the  inner  wall  of  the 
chamber,  so  that  when  the  barrel  is  rolled  into  the  re- 

ceiving end  of  the  machine,  though  the  action  of  the  con- 
veyor links  tends  to  roll  it  in  a  reverse  direction,  the 

pinion  carries  it  along  in  the  same  dii-ection  that  the 
conveyor  is  moving.  Thus  a  difl'erential  movement  is 
established.  The  barrel  is  slowly  rotated  and  also  carried 
slowly  forward.  The  time  of  its  passage  is  about  Ave 
times  the  normal  time  of  the  conveyor. 

The  machine  e<iuipped  with  two  sets  of  sprays  requiroa 
a  floor  space  of  lift  x  44  in.,  exclusive  of  the  work 
handling  tables,  and  it  is  61  in.  high.  It  is  driven  by  a  2- 
hp.  motor  that  can  be  furnished  to  suit  any  current.  The 
net  weight  is  2,700  pounds. 

Elwell-Parker  Drop-Frame  Factory  Truck 
The  Elwell-Parker  Electric  Co.,  Cleveland,  Ohio,  haa 

recently  placed  on  the  market  the  low-platform  electric 
truck  illustrated  herewith.     The  truck  is  intended  for 
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handling  barrels,  bales  and  heavy  material  where  an 
especially  low  platform  is  desired.  It  is  very  similar 
to  that  descril>ed  on  page  347,  Vol.  48.  of  Amkrican 
Machinist,  except  with  regard  to  the  height  of  the 
platform  for  the  load. 

The  very  low  platform  is  obtained  by  dropping  it 
l)elow  the  tops  of  the  wheels.  Housings  are  placed  over 
the  rear  or  trailing  wheels,  which  carry  rubber  tires 
101  in.  in  diameter  and  5  in.  wide.  The  driving  wheels 
have  tires  2U  x  Si  in.  in  size.  Steering  is  accom- 

plished on  all  four  wheels. 
The  storage  battery  is  carried  on  the  upper  deck  at 

the  front  of  the  truck.  The  motor  and  the  worm  drive 

axle  are  placed  below  it.  The  truck  is  intended  to 
travel  from  15  to  20  mile*  on  a  single  charge  of  the battery. 
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Cleveland  Hand  or  Electric  Tramrail  Crane 
A  light-weight  hoisting  and  conveying  traveling  crane 

with  a  maximum  capacity  of  two  tons,  has  been  added 
to  the  hand  and  electric  tramrail  equipment  manufac- 

tured by  the  tramrail  division  of  the  Cleveland  Crane 
and  Engineering  Co..   Wickliffe,  Ohio.     It  is   intended 

TRANSFER  CRANE  ON  CLEVELAND  TRAMRAIL  SYSTEM 

to  act  primarily  as  a  feeder  or  supply  crane  to  the 
regular  tramrail  system  in  the  stockroom  or  other 
depots,  where  materials  are  piled  in  such  a  way  that  an 
overhead  traveling  crane  can  best  handle  them  ana 
convey  them  over  machines,  bins  and  obstruc- 

tions on  the  floor. 

The  light  weight  of  the  crane,  which  runs 
on  the  same  size  rail  runways  as  the  tramrail, 
permits  its  use  in  buildings  of  such  structure 
that  a  larger  traveling  crane  could  not  be  in- 

stalled. The  runway  hangers  can  be  suspended 
from  either  the  roof  trusses  or  the  floor  above. 
The  hangers  are  standardized  as  to  length  and 
method  of  attachment,  a  variety  of  types  being 
furnished  to  suit  the  building  construction. 

The  crane  consists  of  an  I-beam  suspended 
at  each  end,  as  shown  in  the  illustration,  from 
the  bottom  of  two  cast-steel  carriers,  which 
in  turn  are  suspended  in  the  wheel  yoke  hang- 

ers. The  minimum  span  is  3*  ft.,  and  the 
maximum  24  feet. 

The  carrier  wheels  are  fitted  with  double-row 
ball  bearings.  The  outer  ball  bearing  races  are  ground 
in  the  chilled  wheels,  and  the  inner  races  on  the  periphery 
of  the  hardened  steel  hubs.  The  wheels  are  arranged  in 
pairs,  one  on  each  side  of  the  rail,  permitting  an  easy 
motion  of  the  crane  on  the  runways.  This  motion  can 
be  operated  electrically  by  cab  or  floor  control,  or  the 
beam  simply  run  along  the  runway  by  pushing  the  load 
that  is  being  conveyed. 
When  operated  as  a  simple  lightweight  crane,  there 

are  stop  blocks  at  both  ends  of  the  I-beam;  when 
arranged  to  connect  direct  with  the  tramrail  system, 
at  one  or  both  ends,  the  crane  becomes  a  transfer  bridge, 
with  stop  blocks  arranged  accordingly.  When  operating 
as  a  transfer  bridge,  the  lower  flange  of  the  I-beam 
matches  with  the  tramrail  track  at  various  points  along 
the  crane  runway,  so  that  the  crane  may  travel  over  the 
tramrail  system  and  back  again  onto  the  beam.  This 
method  of  transferring  makes  it  possible  to  reach  all 
parts  of  the  floor  space  in  the  factory.  The  hoist  may 
climb  inclines  up  to  12J  deg.,  or  run  on  an  elevator 
to  be  raised  to  any  floor. 

The  type  of  carrier  depends  cm  the  materials  to  be 
handled,  the  size  or  length  of  the  system,  and  the  total 
floor  area  served.  For  large  installations  the  most 
suitable  carrier  is  the  electrically  operated  travel  and 

hoist  with  an  enclosed  operator's  cab.  This  equipment 
permits  operating  out  of  doors,  and  also  indoors  in 
foundries  and  places  where  fumes  or  smoke  may  be 
encountered.  Large  indoor  installations  may  be  served 

with  an  electric  carrier  having  an  operator's  platform. 
This  arrangement  gives  speed  in  travel  and  permits  the 
operator  to  hook  and  unhook  the  load. 

Smaller  indoor  systems  are  served  from  the  floor. 

An  electrically  operated  carrier  and  hoist  may  be  con- 
trolled by  a  push-button  switch  on  an  arm  suspended 

from  the  carrier  to  a  place  within  easy  reach  of  the 
operator.  The  simplest  carrier  employed  for  either 
the  crane  or  transfer  bridge  is  a  hand-operated  chain 
hoist  hung  on  the  simple  four-wheel  carrier,  and  moved 
by  pushing  on  the  load  carried. 

Cincinnati  Acme  Gap  Turret  Lathe 
The  accompanying  illustration  shows  a  turret  lathe 

provided  with  a  gap  bed,  a  machine  that  has  recently 
been  placed  on  the  market  by  the  Acme  Machine  Tool 
Co.,  Cincinnati,  Ohio.  It  has  all  the  regular  dimensions 
of  the  20-in.  Cincinnati  Acme  turret  lathe,  excepting 
that  the  gap  provides  for  a  maximum  swing  over  the 

CINCINNATI  ACME  GAP  TURRET  LATHE 

bed  of  28  in.    The  length  of  the  gap  from  the  end  of 
the  spindle  is  9  J  inches. 

The  machine  is  equipped  with  an  air  chuck,  power 
feed  for  the  cross  travel  of  the  cut-off  rest,  and  power 
feed  for  the  longitudinal  travel  of  the  turret.  How- 

ever, the  arrangement  of  the  feeds  can  be  furnished  as 
desired  for  the  work. 

Lawson  Drill  and  Tap  Crib  and  Gage 
The  Victor  R.  Lawson  Co.,  35  Hartford  St.,  Boston, 

Mass.,  has  recently  placed  on  the  market  the  "One- 
Glance"  drill  and  tap  crib  and  gage  shown  in  the 
accompanying  illustration.  The  device  consists  chiefly 
of  a  drill  crib  with  a  drill  gage  built  into  it.  The 
entire  crib  is  41  in.  long  by  9^  in.  wide,  and  contains 
sixty  semi-circular  pockets  IJ  in.  wide. 

The  pockets  in  the  lower  row  are  41  in.  long,  and 
are  intended  to  hold  drills  from  Nos.  1  to  30.  The 

upper  pockets  are  2iii  in.  long  and  hold  drills  from  Nos. 
31  to  60.  The  holes  for  the  drill  gages  are  located 
just  at  the  ends  of  the  pockets  in  hardened  steel  strips. 
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•trips  are  tnMrted  In  the  wood  of  th«  freiiie.  on 
hmry  type  nuaermk  ffir*  the  number  of  the 

required  to  fit  eeeh  bote,  m  well  m  the  drill 
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uAwaoM DWU.  AND  TAP  QAUK 

Tlw  tape  are  piared  perpendicularly  in  holes  in  the 
■aaiber  dividing  the  upper  and  lower  pockets.  Hole8 

are  provided  to  hold  three  taps  of  each  size  from  14-20 
to  A-9iL  Each  aet  of  Upe  is  adjacent  to  the  correct 
drill  to  use  in  drilling  the  hole  for  it  in  order  to  tap 
a  foil  thread.  A  red  line  extending  along  the  board 
indicate*  the  largest  site  of  drill  that  could  be  used. 
It  i»  thus  poasible  to  aelect  a  drill  for  either  i.  i  or 
full  ttiread.  It  is  unneeeasary  to  refer  to  Ubies  in 

order  to  find  tlie  proper  drill  for  each  case,  as  the  rela- 
tion between  the  siaes  of  the  drills  and  the  taps  can  be 

ebaervad  bjr  noting  tlie  relative  positions  of  the  tools 
in  the  crib. 

The  boiea  for  conUining  the  tape  are  drilled  to  the 
proper  six*,  so  that  a  tap  larger  than  the  required  sise 
cannot  be  placed  in  it,  while  a  smaller  one  will  fall 
throu^  the  board.  It  is  thus  possible  for  the  workman 
to  pick  oat  the  correct  size  of  tap  merely  by  knowing 
its  proper  position  on  tlie  board.  Besides  serving  as  a 
conUiner  for  the  Up*  and  drills,  the  board  may  be  used 
as  a  ready  reference  table  of  drill  sizes. 

Tb*  board  holding  the  pockets  is  carried  on  trunnions 

by  two  poets  mounted  on  a  base,  so  that  the  whole 

unit  is  easily  porUble.  Due  to  the  fact  that  the  trun- 
nions are  tightly  pinched  in  the  brackets  of  the  posts, 

the  tray  may  be  titled  to  any  angular  position,  and  will 
rtnain  so  fixed.  The  base  can  be  attached  to  the  wall. 
so  that  it  is  not  even  necessary  to  employ  bench  space 
for  tlw  crib. 

Harris  Offset  Drilling  AtUchment 
The  H.  G.  Harris  Engineering  Co.,  Bridgeport,  Conn., 

has  recently  developed  the  offset  drilling  attachment, 

shown  in  the  accompanying  illustration,  for  work  where 

a  very  nnall  clearance  space  is  available.  The  tool  in  in- 
tended especially  for  drilling,  milling,  counter-sinking 

and  counter-boring  port  holes  and  grooves  in  the  cylin- 
ders of  air-driven  tools  such  as  drills,  hammers  and 

riveters.  It  is  made  to  reach  into  the  main  bore  and  drill 
or  mill  the  venU  or  ports  from  the  Inside.  It  may  be 
used  to  drtn  to  a  specified  depth,  to  counterbore.  or  to 
mill  circular,  transverse  or  longitudinal  slots.  It  may. 
of  course,  be  applied  to  othv  job^  of  drilling  in  bores. 

«uch  as  when  machining  oil  grooves,  keywajra  or  splines. 
Owing  to  the  small  space  and  comparatively  lonjr  over- 

hang with  which  these  tuuls  must  work,  practically  no 
clearance  space  is  allowed ;  and  the  ulTset  or  horizontal 
arm  is  made  as  large  as  the  bore  of  the  air  chamber  and 
the  dep<h  of  drilling  or  milling  will  pennit.  Both  the 
power-transmission  parts  and  the  offset  arm  are  miulc  <>f 
tool  steel,  heat-treated  by  the  Bellis  process,  and  tlun 
ground  and  lapped.  The  clearance  space  inside  the  am) 
is  very  small,  so  as  to  add  to  the  strength  of  the  arm. 
Drills,  mills  and  counterbores  having  special  shanks 
tfround  and  lapped  to  fit  the  spindle  in  the  outer  end  of 
the  arni  are  used.  They  may  be  easily  changed,  and  have 
a  limited  adjustment  for  depth  to  allow  for  grinding  and setting. 

At  the  right  of  the  illustration  is  shown  one  of  the 
arms  mounted  in  a  special  bracket  on  the  slide  of  a 
Becker  vertical  milling  machine.  At  the  center  is  showi) 
another  offset  attachment  having  a  smaller  arm  and  be- 

ing interchangeable  in  the  bracket  with  the  long  arm. 

The  driving  spindle  is  shown  at  the  left  of  the  illustra- 
tion. It  has  a  taper  shank  fitted  to  the  machine  spindle, 

and  at  the  lower  end  is  squared  to  drive  the  attachment. 

IIAKHIS   OFFSET   DKILLINO   ATTACHMENT 

It  should  be  noted  that  the  spindle  is  necked  down  be- 
tween the  squared  end  and  the  taper  shank.  This  con- 

struction increases  the  elasticity,  and  also  provides  a 
point  at  which  failure  will  occur  in  case  of  jamming  of 
the  tools.  Since  the  lower  half  of  the  spindle  is  made  of 
cold-rolled  steel  sweated  into  the  taper  shank,  it  can  be 
easily  replaced. 

American  Truck  Wins 
A  report  to  the  Department  of  Commerce  states  that 

on  Jan.  15  the  Argentine  army  made  an  official  test  of 
trucks  for  speed  and  economy  when  loaded  to  capacity 
and  operated  over  dirt  roads.  The  conditions  of  the  test 
were  considered  so  severe  that  only  four  trucks— one 
.\merican  and  three  German — were  entered,  although 
invitations  were  sent  to  all  truck  representatives  in 
Buenos  Aires.  The  course  of  the  run  was  from  Buenos 
Aires  to  San  Fernando,  from  there  over  a  dirt  road  to 
the  national  encampment  at  the  Campo  de  Mayo,  and 
after  various  tests  at  the  camp,  to  return  to  Buenos 
Aires  via  Moron.  The  three  German  trucks  (Krupp, 
Mercedes  and  Opel)  were  forced  to  abandon  the  test 
before  reaching  Campo  de  Mayo,  but  the  American  truck 
finished  the  entire  course  and  completed  the  trials  in  a 
satisfactory  manner. 
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INBBSTRY^ 

SECTiO 
Commerce  Department  Plans 

Great  Expansion 
Many  new  activities  in  the  Depart- 

ment of  Commerce  will  be  made  pos- 
sible after  July  1,  the  beginning  of  the 

new  fiscal  year,  as  the  result  of  the 
increase  of  approximately  $370,000  over 
the  amount  which  was  available  during 
the  current  year. 
The  greatest  expansion  will  take 

place  in  connection  with  the  commodity 
divisions,  fourteen  of  which  have  been 
established  since  Secretary  of  Com- 

merce Hoover  took  office. 
Congress  granted  an  increase  of 

$200,000  in  this  particular  fund,  the 
total  available  for  the  promotion  of 
export  industries  during  the  coming 
fiscal  year  being  $450,000  as  against 
$250,000  for  the  current  year. 

Four  new  divisions  will  be  established 
covering  the  following  industries: 
paints,  chemicals,  dyes  and  drugs;  for- 

eign investments  and  finance;  advertis- 
ing, packing  and  credit  methods  of 

exporters;  and  a  specialty  division  to 
care  for  miscellaneous  work. 
New  trade  offices  will  be  established 

in  South  and  Central  America  and  in 
Hong  Kong,  Bombay,  Delhi  and  Batavia. 

Superintendents'  Club 
Superintendents  of  thirty-six  plants 

at  Evans ville,  Ind.,  in  different  lines 
of  industry,  including  machinery,  metal- 
working,  etc.,  have  organized  a  local 
Factory  Superintendent's  Club,  to  meet 
once  a  month  for  a  discussion  of  tech- 

nical matters  and  problems,  as  well  as 
to  promote  social  relations  between  the 
men  and  affiliated  interests.  The 
organization  proposes  to  co-operate 
with  the  Engineers'  Club,  recently 
formed  in  that  city. 

Cuba  Leads  in  Purchase 
of  Sugar  Machinery 

A  recent  report  of  the  Bureau  of 
Foreign  and  Domestic  Commerce  of  the 
Department  of  Commerce  states  that 
$145,099  worth  of  sugar  mill  machinery 
was  exported  from  the  United  States 
during  January  of  this  year.  The 
figures  show  that  Cuba  was  the  largest 
customer,  taking  nearly  one-third  of 
the  entire  amount.  Peru  was  also  a 
healthy  buyer,  taking  about  $28,000 
worth,  while  Mexico,  Argentina  and  a 
few  other  South  American  countries 
also  bought  heavily. 

Government  Aid  for 
Standardization  of 

Implements 
Senator  France,  of  Maryland,  believes 

there  is  need  for  standardization  of 
farm  machinery,  and  has  introduced  an 
amendment  to  the  Agricultural  Appro- 

priation Bill,  appropriating  $10,000  for 
studies  to  that  end  by  the  Department 
of  Agriculture.  The  amendment  calls  on 
that  department  to  study  the  problem 
of  the  standardization  and  simplifica- 

tion of  farm  implements  and  machinery, 
and  of  repair  parts  for  the  same,  with 
a  view  to  more  economical  manufacture 
and  use  of  the  same. 

Senator  McNary  to  Report 
Against  Metric  Bill 

A  short,  vigorous  report  condemning 
any  compulsory  adoption  of  the  metric 
system  will  be  made  in  the  near  future 
by  Senator  McNary,  chairman  of  the 
sub-committee  which  has  just  completed 
an  extended  hearing  on  the  Britton- 
Ladd  metric  system  bill.  This  report 
will  be  made  to  the  full  committee, 
which  is  expected  to  adopt  it  as  its 
own.  Advocates  of  the  metric  system 
have  asked  Senator  McNary  if  he  would 
be  willing  to  recommend  the  exclusive 
use,  after  five  years,  of  the  metric 
system  by  the  Government. 

Belgians  Beat  Germans 
for  Rail  Contract 

That  German  costs  are  rising  is  in- 
dicated by  the  bid  on  650  freight  cars 

recently  opened  by  the  Argentine  gov- 
ernment railways.  Germany  has  spe- 
cialized in  rolling  stock  construction 

and  is  recognized  as  being  particularly 
strong  in  that  field,  yet  she  submitted 
a  price  more  than  double  that  of  the 
lowest  bidder. 

This  particular  order,  according  to 
advices  to  the  Department  of  Com- 

merce, went  to  Belgium.  The  Belgian 
manufacturers  agreed  to  furnish  the 
650  freight  cars  for  1,080,000  gold 
pesos.  The  American  bid  was  1,160,000 
pesos.  The  British  'bid  was  2,000,000 
pesos,  and  that  of  the  Germans 
2,480,000  pesos. 

Exports  of  Agricultural 
Implements  Increase 

Exports  of  agricultural  implements 
and  tractors  for  the  first  month  of 
1922  show  an  increase  of  $314,208  over 
the  month  of  December,  1921,  according 
to  a  report  by  the  agricultural  imple- 

ment division  of  the  Department  of 
Commerce.  Compared  with  January, 
1921,  however,  there  is  a  vei-y  decided 
drop — from  $7,320,277  in  that  month  to 
$1,011,435  in  January  of  this  year. 
"There  is  reason  for  encouragement  in 
the  fact  that  statistics  for  January 
indicate  an  upward  trend  of  exports. 
The  exports  for  January,  1921,  were 
not  equaled  during  any  other  month 
of  that  year  and  steadily  declined  in 
succeeding  months,  reaching  their  low- 

est mark  in  the  last  month  of  the  year, 
when  the  exports  of  implements  were 
valued  at  $697,227. 

The  chief  decrease  in  January,  1922, 
as  compared  with  January,  1921,  was 
in  plows,  cultivators,  mowers  and 

reapers.   '• 

Perpetual  Inventory  Study 
by  Chamber  of  Commerce 
The  perpetual  inventory,  or  stores 

control  system,  is  strongly  urged  by 
the  fabricated  production  department  of 
the  Chamber  of  Commerce  of  the  United 
States  as  a  better  method  in  manu- 

facturing establishments  than  the  an- 
nual physical  inventory,  with  its  gen- 
eral disorganization  and  shutting  down 

of  the  plant. 

A  practical  treatise  on  the  subject, 
which  has  just  been  issued  by  the  De- 

partment under  the  title  of  "Perpetual 
Inventory  or  Stores  Control,"  goes  at 
length  into  the  advantages  of  perpetual 
inventory  and  carries  a  series  of  illus- 

trative forms.  Doing  away  with  the 
annual  inventory  of  materials  is  only 
one  of  a  number  of  benefits  derived 
from  the  system  as  set  forth  by  the 
department.  Copies  of  the  pamphlet 
may  be  had  in  limited  quantities,  free 
of  charge,  from  the  Chamber  of  Com- 

merce of  the  United  States,  Mills  Bldg., 
Washington,  D.  C. 

Army  Acquires  More 
Ordnance  Property 

President  Harding   has   approved   an 
act  of  Congress  authorizing  the  acquisi- 

tion   by    the    Army    of   a    number    of 
ordnance    depots,    including    tracts    of 
real  estate  for  army  purposes  and  in- 

cluding the  following  for  ordnance  de- 
pots:     Ordnance   depot,   Savanna,   111. 

ordnance     depot    Pedricktown,     N.    J. 
ordnance  storage  depot  Middletown,  Pa. 
Aberdeen  Proving  Ground,  Md. 
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Rcsumiajr 
TW  CUmm  Bridg*  ud  Ivm  Works 

ita  QnaavilW,  P&,  pkat  to  M  h«w«  • 

TW  Oaklud  Motor  Car  Oak.  Poatiac, 
MMl.  U  temMtac  ppif  tiow  at  lU 
ptaat  and  t*  now  nuuiiac  ••  ■  baaU  of 
lit  voMiktru  •utoaobilM  a  day. 

TW  bitmUs  Iroa    Wortu.    Birniins- 
iaaanrat«d  a  full-time 

iacraoani  f  ore* 

Tha  Wood  Nowapapar  Machinery 
CorpovatioD.  Plaioflald.  N.  J.,  ha* 
adop<ad  a  fall  week  operating  ■cbed- 
ola  of  48  koars  at  iu  plant,  replacing 
a  t-daj  woak  ronning  oas>>. 

The  Wtlaon  Foandnr  and  Maehin* 
Co..  Pontiac,  Mich.,  u  operating  at 
fall  capacity  ita  tira  mold  dooart- 
okoBt,  and  ha«  Mcvrcd  an  order  from 
tW  Fiak  Rnbbar  Oos  Chicopeo  Palis, 
Maaa.,  that  will  iaaora  a  contlaoance  of 
prodocUon  on  tkia  baais  tlunooclMat  the 
■priag  and  Munmer.  Tbe  company  i* 
optrating  ita  Knight  motor  department 
CO  a  baaia  of  flfty  aotomobile  engine* 
par  day.  The  WUaon  company  la  a 
rabaidiarr  of  the  Willya-Overiand  Co.. 
ToMo.  CNUo. 

TW  St.  Looia-Saa  Prancitco  Railroad 
Co.  will  iaereaao  tW  working  force  at 
iu  loeoaMtive  aWpi  In  Springfield,  Mo., 
aad  wfO  aoon  commence  the  installa- 
tiaa  of  DOW  machine  tools  and  operat- 

aent  to  co*t  about  1200,000. 

TW  Miaaoori- Pacific  Railroad  Co.  haa 
operation*  at  ita  ahops  at 

City.  Mo.,  following  a  abut 
laat  November.  OtWr  ear 

aad  lecomotiea  aWpa  of  thr  company  at 
St.  Uak).  BodaUaTMo.,  Littlerock,  Mo., 

Mo.,  an*  now  m  operation, 
Bt  to  a  total  uf  over 

.m 
TW  Amarifaa  Stool  and  Wir*  Co.  baa 

adaatod  a  capacity  achedule  at  its  plant 

TW  Stewart  Manafactoring  Co.,  4&36 
Pvllartoa  Ave ,  Chicago,  HI.,  mannfac- 

'  of  dtr  ca«tings,  in  increasing  pro- 
,  at  its  plant.  Tbe  company  ia  a 

of  the  Stewart-Warner 
Corporation,  which  organ- 

iatioa  la  also  upprating  at  greater  ca- 
pacity at  it*  plant  on  Diversey  Park- 
way. Chicago.  The  company  ha* 

iMtokad  bttsincas  during  the  last  three 
aMatbs  of  cloaa  to  100  par  cent  in  ex- 
coaa  of  tbe  correapoadiag  period  of  a 
yaar  ago. 

TW  St.  Loaia  Car  Co.,  North  Broad- 
war,  St.  Looia,  Mo.,  has  received  an 
oroeir  from  the  Sooucm  Pacific  Rail- 
rood  Co..  for  SO  stool  aketric  paaaanger 
cara  for  use  on  tW  Uaoa  of  taa  Pacific 
Eloctric  Railway,  Loo  Angolaa.  CaL 

TW  American  Locomotiva  Co.,  New 
York,  N.  Y.,  has  taken  orders  for  aev- 
mtaen  locomotives,  including  sevan  102- 
too  ftdflc  type  and  thraa  76-ton 
switeking  oagteaa  for  the  Florida-East 
Coaat  RaOway  Co.:  one  13S-ton  Mikado- 
tjrpe  locomoQva  for  the  Kentucky  A 
Tonaaaooe  Railroad  Co.;  four  switcning 
aaylBaa  for  industrial  companiea;  and 
two  awttcbing  engines  for  export  ac- 

TW  Columbia  Motors  Co.,  Detroit, 
Mich.,  manufairturvr  of  popular  priceu 
automobile*,  i*  arranging  for  an  im- 

mediate increaae  in  production.  Tbe 
1922  schedule  calls  for  an  output  of 
from  lUjOOO  to  12.000  cars,  as  com- 

pared with  a  rapacity  of  2.000  in  1921, 
and  4.S00  aAomobiles  in  1920. 

The  Birminghaui  .Machine  and  Foun- 
dry Co..  Birmingham,  Ala.,  is  increas- 
ing production  at  it*  plant.  The  eom- 

nany  baa  secured  a  number  of  order* 
for  aagar  mill   machinery. 

TW  Teaaaaaoa  Coal.  Iron  and  Rail- 
road Co..  Binningham,  Ala.,  has  adopt- 

ed a  full  operating  capacity  at  It* 
structural  car  works  at  Fairfield,  near 
Birmingham.  The  tie  plate  depart- 

ment of  the  company  is  also  running 
full. 
TW  Bridgeport  Rolling  Milla,  Inc., 

has  incroased  production  to  90  per  cent 
of  full  capacity.  The  plant  is  workinK 
on  a  basis  of  &&  hours  a  weak. 

Tile  Slatington  Iron  and  Steel  Co., 
Slatington,  Pa.,  haa  resumed  operations 
at  ita  rolling  mill. 

The  Packard  Motor  Car  Co.,  Detroit. 
Mich.,  haa  advanced  production  to 
■ixty-flva  aatomobilea  per  day,  includ- 

ing paaaanger  cars  and  motor  trucks. 
Emplojrment  i*  being  given  to  4,0OU 
men,  as  compared  with  a  force  of  2,670 
operatives  at  this  same  time  last  year. 

The  Bathlahem  Shipbuilding  Co.,  Ltd., 
a  suWidiary  of  the  Bethlehem  Steel  Co., 
haa  taken  a  contract  for  the  construc- 

tion of  three  railroad  car  floatii  for  the 
Lehigh  Valley  Railroad  Co.,  and  will 
handle  the  work  at  it*  Sparrows  Point, 
Md.,  plant.  The  floaU  will  cost  $266,000. 

The  Moon  Motor  Car  Co.,  St.  Louis, 
Mo.,  is  incraasing  operations  at  its 

plant  and  baa  adopted  a  manufactur- ing achednlo  26  per  cent  in  excess  of 
the  correaponding  period  last  year. 
Sufficient  orders  have  been  secured  to 
insure  capacity  output  until  well  into July. 

The  New  York  Central  Railroad  Co. 
has  resumed  operations  at  it*  shops 
at  Aahtabok,  Ohio,  following  a  shot 
down  for  several  months. 

The  Per*  Marquette  Railroad  Co.  has 
leased  ita  shoos  at  Saginaw,  Mich.,  to 
the  Kellogg-Crego  Co.,  Chicago,  III., 
which  has  resumed  operations  at  the 
plant  for  contract  work  for  the  road. 

The  Romar  Axe  Co.,  Dunkirk,  N.  Y., 
haa  opened  its  plant  with  a  full  working 
force,  following  a  curtailment  for  sev- 

eral months  past.  It  is  said  that  suf- 
ficient orders  are  on  hand  to  insure 

regular  production  for  tbe  remainder 
of  tW  yaar. 

TW  Georgia  Ctntral  Railroad  Co., 
Atlanta.  Ga..  will  soon  place  orders 
for  600  stool  underframe  ventilator  box 
cara  to  coat  about  1826.000. 

The  American  Locomotive  Co.  has 
taken  a  contract  for  repair  work  for 
the  Lehigh  Valley  Railroad,  and  will 
handle  the  order  at  its  Brooks  plant, 
Dunkirk,  N.  Y.,  giving  employment  to 
aboot  1,600  men  In  this  department. 

Tbo  Atlas  Tack  Co.,  Fairhavan, 
Maas..  ha*  incraaaod  proouction  at  ita 
plant     During   this  same  period   last 
Saar  tbe  company  was  running  at  about 
6  per  cent 

The  Remington  Typewriter  Co..  Now 
Terk.  N.  Y.,  has  adopted  a  night  shift. 

in  addition  to  regular  day  operations, 
at  iu  plant  at  Syracuse,  N.  Y.,  devoted 
to  the  production  of  poruble  type- 
writers. 

Tbe  Westinghouao  Air  Brake  Co., 
East  Pittsburgh.  Pa.,  haa  aacurod  a 
contract  for  air  brake  equipment  for 
7,300  cars  for  the  Chicago,  Burlington 
A  Quincy  Railroad  Co. 

Tbe  Chandler  Motor  Car  Co.,  Qave- 
land,  Ohio,  haa  recently  increased  pro- 

duction about  60  per  cent  ut  its  plant, 
and  aeveral  hundred  additional  men  are 
Wing  added  to  the  working  force. 
With  manufacture  during  March,  the 
plant  ouput  for  the  first  tltree  months 
of  this  vear  will  exceed  the  production 
for  the  last  eight  months  of  1921. 

William  McLaughlin,  Newark.  N.  J., 
operating  a  machine  shop  and  metal 
stamping  works,  is  arranginur  for  in- 

crease in  production  and  will  remove 
his  plant  to  the  ground  floor  of  the 
building  at  2  Johnson  Ave. 

The  H.  &  G.  Die  Head  Works,  sub- 
aidiary  of  the  Eastern  Machine  Screw 
Corporation,  New  Haven,  Conn.,  is 
worVing  ten  hours  a  day,  five  days  a 
week.  The  company  reports  increased 
business  in  January  and  Febniary. 

The  blast  furnace  of  the  Carnegie 
Steel  Co.,  located  at  Isabella,  Pa.,  and 
employing  about  20U  men,  will  be  blown 
in  this  week.  It  has  been  closed  down 
since  last  May. 

The  Berwick,  Pa.,  plant  of  the  Ameri- 
can Car  and  Founary  Co.  has  received 

an  order  for  thirty  steel  railway  coaches.  ' 
The  Bamev  A  Berry  skate  works  in 

Sprit^field,  Mass.,  owned  by  the  Win- 
cnestor  Repeating  Arms  Co.,  is  to 
double  ita  plant  force  within  the  next 
few  weeks,  bringing  its  production  of 
ice  skates  for  next  season's  trade  to 
2,000  pairs  daily.  For  the  past  three 
months  the  concern  has  been  making 
roller  skates  chiefly,  for  which  it  re- 

ports a  good  market  demand. 

The  Graton  &  Knight  Co.,  Worcester, 
Mass.,  is  opersting  on  a  60-honr  week 
schedule  with  900  employees.  The  com- 

pany makes  leather  belting  and  leather 

specialties. 
The  American  Car  and  Foundry  Co. 

has  taken  a  contract  from  the  Central 
Railroad  of  New  Jeraey  for  thirty  all- 
steel  passenger  cars.  The  work  will 
W  done  at  too  Berwick,  Pa.,  shops. 

The  Cleveland,  Cincinnati,  Chicago  & 
St  Louis  Railroad  Co.  hae  resumed 
operations  in  the  freight  car  depart- 

ment at  its  shops  at  Beach  Grove,  near 
Indianapolis,  Ind.  The  locomotive  de- 

partment will  be  reopened  at  an  early 
date,  either  on  a  piece  work  basis,  or 
under  a  contract  plan. 

The  Hupp  Motor  Corporation,  De- troit, Mien.,  is  operating  under  an 
increased  production  schedule,  with 
shipments  during  the  past  month  total- 

ing more  than  four  times  those  of  the 
corresponding  period  for  last  year.  The 
company  has  adopted  a  production  basis 
of  30,000  cars  during  the  present  year. 

The  Bridgeport  Castings  O.,  200 
North  Ave.,  Bridgeport,  Conn.,  has  re- 

cently received  orders  which  will  keep 
the  plant  in  operation  for  some  time 
to  come.  Additional  men  have  recently 

been  put  on,  and  the  shops  arc  working 
to  fall  capacity. 
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(Copvrightedj  Theodore  B.  Price  Publishing  Corporation,  16  Exchange  Place,  New  York) 

Not  long  ago  I  asked  the  head 
of  one  of  the  largest  merchandising 
houses  in  New  York  City  what  he 
thought  of  the  outlook,  and  he  an- 

swered that  if  the  lawmakers  at 
Washington  would  only  let  business 
alone  to  work  out  its  own  salvation, 
the  future  appeared  as  bright  as  he 
could  wish.  The  particular  legislative 
monstrosities  which  he  assailed  were 

the  soldiers'  bonus  and  the  tariff.  His 
remark  has  often  recurred  to  me,  as 
in  analyzing  the  phenomena  which 
stimulate  or  depress  business  because 
they  inspire  or  impair  confidence,  I 
have  seen  how  frequently  of  late  the 
favorable  items  in  a  week's  news  come 
from  the  business  columns  and  the 
unfavorable  items  from  the  political 
dispatches.  The  passage  of  the  bonus 
bill  by  the  House  is  a  case  in  point, 
though  it  is  a  mere  political  gesture 
and  is  not  likely  to  be  enacted  into  law. 

I  gave  first  place  this  week  to  the 
figures  of  our  foreign  trade  for  Feb- 

ruary, read  in  light  of  the  knowledge 
that  the  Senate  Finance  Committee  is 
working  out  the  details  of  a  tariff 
which  will  make  permanent,  and  in 
some  cases  increase,  the  high  duties 
already  in  force,  although  the  steady 
shrinkage  in  our  export  trade  is  suffi- 

cient evidence  that  we  cannot  sell 
abroad  if  we  make  it  impossible  for 
our  foreign  customers  to  sell  to  us. 
Last  month  the  excess  of  exports  over 
imports  left  a  balance  in  our  favor  of 
only  $34,000,000.  This  campares  with 
a  balance  of  $235,000,000  in  February 
1921,  and  although  February  is  a  short 
month  it  is  construed  by  many  to 
indicate  a  very  serious  reduction  in  the 
export  demand  for  our  products  and  a 
favorable  trade  balance  of  not  more 
than  $600,000,000  for  the  present  cal- 

endar year. 
Second  place  is  given  to  the  falling 

off  in  income  taxes.  It  is  evident  that 
the  extent  of  the  decrease  from  last 
year  is  greater  than  had  been  supposed. 
The  best  guesses  now  put  it  at  a 
minimum  of  40  per  cent,  and  Perley 
Morse,  the  well-known  accountant, 
suggests  that  it  may  reach  61  per  cent, 
basing  his  estimate  on  a  large  number 
of  returns  showing  an  average  decrease 
of  36  per  cent  in  individual  incomes  and 
88  per  cent  in  those  of  corporations. 

Income  Tax  Shortage 

Government  reports  show  that  March 
1.5  payments,  totaling  $400,000,000, 
were  $328,000,000  less  than  the  collec- 

tions of  March  1.5,  1921,  and  $60,000,000 
below  the  official  estimates.  The  result 
will  be  a  shortage  of  over  $100,000,000 
in  revenues  estimated  in  the  budget  for 
the  year  ending  June  30,  1922,  and  an 
equal  shortage  in  the  next  fi.scal  year, 
when  an  expenditure  of  $3,505,000,000 
is  contemplated.  It  is  plain,  therefore, 
that  the  Government  will  soon  be  face 
to  face  with  a  deficit  that  can  only  be 
met  by  additional  taxation  unless 
Congress  has  the   courage   to  cut  ap- 

propriations below  any  figure  yet  con- sidered. 
It  is  well  for  those  who  are  disposed 

to  be  overconfident  to  remember  that 
a  prospect  which  includes  increased 
taxation  and  a  decreased  export  trade 
cannot  be  especially  encouraging.  Con- 

sidering also  the  unsettled  textile  strike 
and  the  threatened  coal  strike  it  is 
not  surprising  that  a  slight  reactionary 
tendency  was  generally  noticeable  last 
week.  That  the  tendency  was  no  more 
marked  is  itself  striking  evidence  of 
the  stolid  confidence  with  which  the 
future  is  now  generally  regarded  in  the 
United  States.  The  neurasthenia  that 
was  so  common  a  while  back  has  en- 

tirely disappeared  and  pessimism  has 
given  way  to  a  hopeful  expectancy  of 
good  times  this  summer. 

Money  Market  Easier 

There  is  plenty  of  credit,  at  least  in 
the  larger  cities.  The  demand  for  new 
bond  issues  is  larger  than  the  supply. 
The  money  market  is  easy  at  the  rates 
quoted  last  week.  Liberty  Bonds  have 
advanced  to  a  new  high  record.  Cor- 

porate bonds  are  firm  and  higher  and 
the  stock  market  has  been  strong 
enough  to  absorb  heavy  realizing  sales 
without  more  than  a  nominal  decline. 
The  Federal  Reserve  ratio  recovered 
promptly  from  the  decline  incident  to 
withdrawals  for  tax  payments,  and  is 
back  at  78.4  per  cent,  a  new  high  record 
since  we  entered  the  war  in  April,  1917. 

Industrial  improvement  is  probably 
most  noticeable  in  the  steel  trade,  which 
reports  a  substantial  increase  in  both 
orders  and  production  at  higher  prices. 
Concurrently  there  is  a  remarkable  gain 
in  building  activity,  important  not  only 
because  it  means  increased  employment 
but  because  each  residence  constructed 
means  a  greater  demand  for  furnishings 
and  other  goods  in  which  people  will  no 
longer  be  disposed  to  economize  when 
they  live  in  their  own  homes. 

Railroad  traffic  is  larger,  though  the 
increase  is  chiefly  in  coal  that  is  being 
accumulated  against  the  threatened 
strike.  The  decision  of  the  Interstate 
Commerce  Commission  on  freight  rates 
will  be  rendered  within  a  few  days,  and 
the  Bureau  of  Railway  Economics 
points  out  that  reductions  already 
voluntarily  put  into  effect  have  saved 
consumers  $300,000,000,  though  not  long 
ago  railroad  presidents  were  assuring 
us  that  rate  reductions,  if  forced  upon 
them,  would  save  the  public  practically 
nothing.  The  rumor  of  negotiations  ft* 
a  consolidation  of  the  Delaware,  Lacka- 

wanna &  Western,  Nickel  Plate.  Clover 
Leaf  and  Fere  Marquette  lines  is  a 
shadow  of  coming  combinations  which 
will  in  time  strengthen  the  weaker 
roads  and  change  the  railway  map  of 
the  country  beyond   recognition. 

In  the  cotton  goods  trade  the  demand 
is  still  below  normal  as  buyers  expect 
heavier  offerings  when  the  New  Eng- 

land strike  is  ended,  and  raw  cotton  has 
also    yielded    appreciably   although   an 

increased  demand  is  to  be  expected  when 
the  mills  resume  operations. 

According  to  the  final  ginning  re- 
turns, which  put  this  year's  crop  at 

7,962,530  five-hundred-pound  bales,  the 
Agricultural  Department  has  succeeded 
in  substantially  (underestimating  and 
overestimating  the  crop  in  the  same 
season.  This  is  an  unusual  achievement 
that  will  somewhat  impair  confidence 
in  the  future  estimates  of  that  high 

authority,  and  next  year's  crop  will  be 
as  large  or  as  small  as  public  opinion 
makes  it  until  the  facts  are  known  late 
in  the  season,  when  they  will  have  lost 
their  influence  as  a  market  factor. 
Among  the  industries  increased  ac- 

tivity in  machinery  and  tools  is  notable. 
The  Department  of  Commerce  reports 
that  business  is  gradually  working  its 
way  back  to  normal,  the  Bureau  of 
Labor  Statistics  rejjorts  that  unemploy- 

ment is  decreasing,  and  the  treasury 
Department  that  higher  prices  are  to 
be  expected,  a  prediction  made  in  the.se 
articles  when  the  influx  of  gold  first 
reached  a  volume  which  made  it  an 
important  economic  influence. 

Strike  Will  Comb 

Factories  are  well  fortified  with  sup- 
plies for  the  coal  strike.  It  is  hard  to 

believe  it  will  occur,  but  the  present 
indications  are  that  the  peace  makers 
will  fail.  The  Geological  Survey  reports 
show  that  the  industry  provides  its 

workers  with  an  average' of  only  three days  work  a  week  and  if  the  strike 
takes  place  the  result  will  probably  be 
a  dispersion  of  the  surplus  labor. 

In  Europe  conditions  are  much  the 
same  as  here.  It  is  easy  money  against 
the  partial  paralysis  of  commerce  caused 

ib'y  political  uncertainty  and  high  taxes. 
The  result  is  a  booming  market  for  in- 

vestment securities  and  a  slow  improve- 
ment of  trade  as  the  optimism  engen- 
dered on  the  Stock  Exchange  gradually 

extends  itself  among  manufacturers  and 
merchants.  The  Genoa  conference,  the 
German  reparations  and  the  almost  for- 

gotten war  in  which  Greece  and  Tur- 
key are  engaged  are  all  duly  discussed 

in  the  newspapers,  but  the  commercial 
mind  seems  to  have  been  indurated  by 
its  experience  prior  to  the  armistice 
and  is  apparently  willing  to  believp  that 
men  must  go  on  buying  and  selling, 
whether  they  are  fighting  or  not. 

This_  is  a  philosophy  of  fatalism 
which  is  highly  dangerous  and  is  cer- 

tain to  lead  to  trouble  because  it  creates 
a  lethargic  sense  of  the  security  that 
can  only  be  secured  by  constant  vigi- 

lance. "There  is  every  reason  why  Amer- 
ica should  be  prosperous  and  will  be 

prosperous,  if  the  burden  of  taxation  is , 
equitably  distributed  and  the  commer- 

cial enterprise  of  the  nation  is  unham- 
pered by  a  tariff  so  high  that  it  excludes 

us  from  the  world's  markets  as  sellers 
as  well  as  buyers.  Upon  the  deter- 

mination of  business  men  in  impressing 
these  truths  upon  those  who  make  our 
laws  the  economic  future  is  dependent. 



AMERICAN     MACHINMST Vol.  56.  No.  18 

Business  Conditions  in  Germany 

IVa  maak  Is,  after  a  Uiort  iatMrvd 
•f  oo«nijr»H*«  sUbaiiy.  acain  oa  U>« 

TUb  haBMMd  whil«  Uir 
tactora  wUeii  liMMld  d«ter- 

Miaa  tlw  vahM  of  Um  aoatv  ar*  point- 
ii«  ia  tlw  oMoatta  durwtiaB.  W«tk  mhim 
VTMt  •ffort.  tlw  badcat  of  the  currrnt 

M  na4a  to  baUnc*.  at  le*At 
Tha  atata  lailroMb  ahow 

'laialta,  4m  to  tlw  iacraaaad ratoa  vkkh  do  sol  aaaai  to  kava  nMto> 
rIaUy  affectad  tha  paawmw  traOe. 
wlUW  the  KO04)»  tnJBe  Im«  baeom*  evan 
larsvr.  la*  forrifa  trada  of  tha  coon- 
try  i*  acaia  ahowtac  a  balanca  on  the 
ai^ort  uda  daa  to  rvdoced  importa  and 
tacwaad  axparta.  In  January  the  ex- 
pacta  aicaadad  imports  by  nearly  1300 
aidliaa  papar  aMuita.  Raaorta  from  the 
aeaporu.  aapacially  HamDors,  indicate 
that  the  owtracaa  tralllc  of  the  country 
M  ntnniac  cloee  op  to  the  pre-w«r  level, 
hav'nc  reached  nearly  SS  per  cvnt  of 
that  of  the  year*  immediately  prcrtsl- 
iac  the  war.  Procreaa  and  rnterpriiu* 
are  visible  in  all  liiiea  of  busineaa.  new 
Markata  are  beinc  opened,  eapecially  in 
Ika  East. 

GOTIBNMBNT   DBCnT 

All  Ihaae  itema  would  indicate  Ktronc 
praciaaa  towarda  rerovrry.  an<l  »hould 
in  all  reaaoaable  expectation  react  upon 
the  valuation  of  the  mark,  opecially  a* 
Bolhtnc  untoward  haa  happened  to  the 
famrn  >itaatioa  of  the  country,  which 
CroBi  all  aicna  haa  even  been  aomewhat 
aaaed.  There  ran  be  no  doubt  that  the 
raeent  downalide  of  the  mark  in  of  Ger- 

■uiny't  own  making  a.id  rome»  from  in- aide.  It  marki  the  abandonment  of  all 
kope  of  an  early  adjustment  of  the 
laparationii  problem.  Tht*  hope,  which 
faoad  ita  ■trooKest  support  in  the  rum- 
cred  promiaea  romins  from  Rn^iand  of 
aa  faapanding  reduction  of  the  indem- 
Bitjr.  Ma  baan  deliberately  and  akilfullv 
faatored  by  the  government  througn 
thapreaa,  for  purponea  of  it«  own. 

Taa  optimmm  thti*  created  haa  ex- 
ceeded all  bound*,  and  led  the  popu- 

lation to  the  belief  that  a  fair  rcaajtiat- 
ment  waa  on  the  way.  Germany'*  fin- 

ancial atresa  ia  now  recoTnized  as  be- 
IM  reaponaible  for  the  bttaineaa  alump 
artke  whole  world.  So  deep  rooted  waa 
lUa  belief  that  all  face*  were  turned 
to  the  forthcominK  rnnference  of  Genoa, 
with  hopca  that  could  not  have  been 

brighter.  The  diaappointment  f-lt  now, arhen  it  baeomca  clearer  that  the  con- 
ference of  Genoa  will  probably  be  an 

affair  which,  since  the  hiatorical  Tower 
of  Bahel,  haji  not  had  itx  equal,  i«  keen 
and  (tronr  reartion  i*  bound  to  follow. 
Meat  aMnofacturem  have  held  back 

pvacorinc  cover  for  their  foroiicn 
tha  futility  of  all  hope* 

of  an  impraeeaMRt  of  the  exchange  ae- 
came  appamt  to  all  eyaa. 

In  what  state  the  mark  will  appear 
before  the  conference  at  Genoa  i«  an 
open  (joeation,  but  nol>ody  aeema  to 
care.  In  the  mentality  of  the  cirrle* 
akia  to  manafactaring  intereata  it  can- 
uut  be  low  eaoogh.  Appearaneaa  are 
kapt  up.  no  doubt  in  g«>od  faith,  but 
■acretly  the  aaiU  are  set  for  (tecrinit 
fail  speed  into  a  crisis.  Nothing  short 
of  a  severe  crisis,  showing  Germany  on 
the  verge  of  bankruotcy,  ia  e*Umated  in 

«m  orrlc*  aa  tne  only  means  for 
to  tha  world  a  frame  of  mind 

By  OUR  RERUN  CORRKSPONDKNT 

conducivo    to    a   radical    improvement. 
l,'ml<r  .>uih  rircumslances  it  is  not 

sorpi  it   the    collapse    of    the 
bop«'>  11,;   in   the   Genoa   confer- 

ence is  tmmediatelv  followed  by  a  wave 

of  riainjf  price*.  Judging  from  the  in- itial indications,  this  upward  movement 
will  take  record  dimensions.  There  is 
much  talk  at  present  of  price.^  running 
op  to  gold  standards,  but  such  talk  is 
ao  doubt  atrongly  exaggerated  and  mis- 

leading. The  economic  forcea,  which 
probably  are  not  strong  enough  to  con- 

trol the  movement  of  prices  but  surely 
to  retard  it,  will  do  all  in  their  power 
to  maintain  the  margin  between  the 
purchasing  power  of  the  mark  inside 
and  outaide  of  the  country.  There  can 
be  no  doubt  thut  the  present  move  will 
toke  a  halt  only  after  all  previous  levels 
haw  been  paaaed. 

The  prime  mover  ia  the  price  of  coal, 
which  is  quickly  approaching  1,000 
marks  per  ton  under  the  combined  in- 

fluence of  the  basic  prices  and  the  in- 
creased I'oal  Uix.  From  the  coal  prices 

a  parallel  movement  is  imparted  to 
price*  of  all  other  commoditiex  and  to 
wages.  In  fact,  it  is  being  seriously 
considered  to  adopt  the  movement  of 
the  coal  prices  as  a  factor  governing 
wages,  not  only  for  the  miners  but  in 
general.  Under  the  first  impact  of  the 
price  wave  the  question  of  sliding 
wages  is  again  most  vigorously  put 
forward  by  the  trade  unions.  It  will 
be  remembered  that  up  to  now  agree- 

ments have  been  formed  between  the 

workmena'  unions  and  the  employers' 
associations  settling  wages  for  a  spe- 

cific period.  These  agreements  were 
a  great  help  to  manufacturers,  provid- 

ing a  truce  between  workmen  and  cm- 
plovers  during  a  certain  time  and  fur- 

nishing a  basis  for  the  calculation  of 
nanufacturing  costs.  They  are  now 
nttacked  for  constitutinfr  a  hardship  to 
the  workmen  during  times  of  strong 

price  fluctuations.  By  way  of  a  com- 
promise it  is  being  proposed  that  while 

the  term  for  which  the  agreements  arc 
conclu(ir<l  will  not  be  reduced,  an  arbi- 

tration will  be  instituted,  which  during 
certain  interxals  is  to  adjust  the  wages 
according  to  the  index  figures  for  the 
cost  of  living.  There  is  no  manifest 
unrest  among  the  workmen,  but  it  is 
admitted  that  some  concessions  will 
have  to  be  made  to  the  workmen  to 
keep  discontent  down  at  ita  normal  aice. 

PaxrARiNO  roB  Wokbt 
It  can  be  seen  that  the  buslneaa 

world  of  the  country  ia  putting  its 
house  in  order,  preparing  for  an  aggra- 

vation of  the  present  financial  condi- 
tions. Kvery  part  of  the  economic 

machinery  is  striving  for  an  improve- 
ment of  ita  own  particular  interest*, 

and  there  can  be  no  doubt  that  lively 
times  are  ahead.  Manufacturers  and 
the  trade  arc  gradually  inaugurating  a 
small  battle  between  themselves.  The 
chief  bone  of  contention  is  the  export 
control.  While  this  is,  of  courae,  in- 

stituted by  the  government,  the  ex- 
ecutors are  the  manufacturing  associa- 

tions, which  have  been  able  to  arrange 
matters  in  siKh  a  wny  that  in  foreign 
buainess  transacted  through  the  me- 

dium of  the  trade,  manufarturera  get 
the  profits  and  denlers  get  none. 
The  total  export*   in  January  wai 

2,027,000  tons  (compared  with  l,029,Mn 
tons  in  December,  1921),  valued  at  14,- 
527  million  paper  marks.  It  is  interest 
ing  to  note  that  while  the  volume  of 
exports  haa  increased  by  over  100,000 
tona  aince  Dacember.  the  value  re 
mained  stationary.  The  export  prices 
have  therefore  decreased,  evidently  din 
to  the  rise  of  the  mark  in  December. 

The  gross  average  per  ton  was  sunu' 
thing  over  7,000  paper  marks  or  35 
gold  mark*,  whereas  the  pro-war  aver 
age  was  154  gold  marks  per  ton,  or 
mure  than  four  times  higher.  The 
composition  of  the  exports  differs  large- 

ly from  that  of  pre-war  times,  a  stronn 
snifting  oelween  goods  of  high  and  low 
value  having  taken  place.  This  ex- 

plains the  low  average  of  export  prices 
to  some  extent,  but  not  entirely,  a*  in 
no  class  of  goods  are  the  export  price.x 
up  to  pre-war  atandards.  An  increa.sc 
of  the  exports  since  IVcember  hiis 
taken  place  in  steel  and  iron  products, 
and  chemical  and  mineral  produce, 
while  against  all   expectations   the  ex- 
forts  of  the  machine  building  and  dec- 
rical  industries  have  dropped.  The 

prices  of  the  latter  have  slightly  im- 
proved, but  the  advance  is  immaterinl. 

Thb  RiisHiAN  Market 

Russia  as  a  future  market  is  becom- 
ing more  and  more  prominent,  at  least 

in  public  and  private*  di.tcussion.  Emis- saries of  the  German  government,  as 
well  as  private  manufacturing  combines 
are  traveling  over  Russia,  taking  up 
pre-war  relations  or  establishing  new 
ones.  The  number  of  Russians  com- 

ing to  Germany  is  swelling  day  by  day. 
There  are  over  100,000  living  in  Ber- 

lin alono.  There  can  be  no  doubt  thai 
this  influx  of  the  Russian  element  is 
secretly  favored  by  the  authorities. 
The  Soviet  government  has  now  estab- 

lished a  business-like  organization  for 
trade  with  Germany.  A  novel  form  has 
been  chosen  for  making  this  organiza- 

tion workable  and  effective,  consisting 
of  a  combination  between  private  and 
governmental  interests.  A  company 
has  been  formed  in  which  a  private  firm 
and  the  Russian  government  arc  part- 

ners, for  the  trading  of  metals  from 
Russia  to  Germany  and  metal  products 
into  Russia.  The  basic  principle  of  all 
this  business  is  the  ''swapping"  of 
goods.  The  actual  business  transacted 
is  still  of  modest  dimensions.  The  Rus- 

sians offer  payment  in  kind,  and  busi- 
ness of  this  kind  needs  much  prepara- 
tion before  it  comes  into  full  swing. 

The  expectations,  however,  that  the 
German  business  world  would  find  it 
very  easy  to  deal  with  Russia,  were 
doomed  to  disappointment.  The  trade 
emissaries  that  Russia  sent  arc  vory 
shrewd  business  men,  not  the  ign 
easy-going  sort  that  was  ex|< 
They  have  discovered  flaws  in  several 
large  contract*  concluded  some  time 
ago,  and  arc  now  trying  hard  to  get 
out  of  them.  The  methods  so  far  em- 

ployed toward  Russia  have  greotly  im- 
paired the  progress  of  busiiii-ss  rela- tions, and  before  business  will  grow  to 

any  considerable  dimensions,  it  will  be 
necessary  for  the  Germans  to  revise 
their  estimate  of  the  Russians'  com- mercial abilities. 

The  much  talked  about  contracts  for 
railroad   material   for  Russia,   reduced 
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to  actual  size,  are  approximately  100 
million  dollars,  of  vhich  nearly  one- 
half  fell  to  Germany,  while  a  little 
less  went  to  Sweden.  Small  orders 
were  placed  in  England,  Austria,  Den- 

mark, Canada  and  Czecho  Slovakia. 
The  orders  to  Germany  comprise  7C9 
locomotives  at  84  million  gold  roubles; 
1,000  tank  cars,  77,500  tons  of  rails,  18,- 

">69  tons  of  steel  tires;  machine  tools, steel,  wiring  and  metal.  The  orders 
contracted  with  Sweden  consisted  of 
1,000  locomotives,  200  locomotive  boil- 

ers and  500  tank  cars. 
Rumors  have  lately  again  been  afloat 

of  foreign  investments  in  German  busi- 
ness enterprises,  coming  especially 

from  Upper  Silesia.  While  it  seems  a 
fact  that  French  and  English  capital- 

ists are  fighting  for  the  control  of  sev- 
ral  of  the  most  important  upper  Siles- 

i.'in  works,  no  actual  transactions  have 
so  far  been  completed.  Such  rumors, 
therefore,  have  to  be  treated  with  great 
reserve,  as  they  originate  mostly  from 
vivid  phantasy,  and  if  they  are  based  on 
facts  are  mostly  premature  and  exag- 
g-erated.  It  has  been  freely  stated  that 
the  Guggenheim  concern  has  again 
bought  up  large  blocks  of  shares  of  the 
A.  E.  G.  (General  Electric  Co.),  and 
that  the  stock  of  this  company  will 
shortly  be  traded  on  Wall  Street.  If 
this  really  happened,  it  would  not  cause 
anger  in  the  country,  but  rather  envy. 
On  the  other  hand,  it  is  being  whis- 

pered that  American  firms  are  about  to 
start  manufacturing  in  Germany.  Re- 

ports have  been  heard  about  the  Yale 
&  Towne  Co.,  and  about  Ford,  who  is 
said  to  be  negotiating  at  present  for 
a  manufacturing  site  in  Hamburg. 
Unemployment  has  risen  from  1.6  to 

1.3  per  cent.  The  number  of  unem- 
ployed was  190,000  at  the  end  of  Jan- 

uary, of  which  165,000  received  govern- 
ment subsidies.  Unemployment  in  the 

machine  building  industry  has  risen 
from  0.5  per  cent  in  December,  to  0.7 
per  cent  now.  Compared  with  163  in 
December,  there  were  329  applications 
of  machinists  for  every  100  jobs. 

Machine  Tools  Show  Profits 

The  machine  tool  companies  are  now 
issuing  their  reports  for  the  past  year. 
At  least  the  first  half  of  that  year  was 
filled  with  complaints  of  bad  and  insuf- 

ficient business,  but  this  finds  no  ex- 
pression in  the  final  results.  These 

results  are  without  exception  excellent, 
and  constitute  for  many  firms  a  record 
of  prosperity.  The  dividends  paid  are 
in  most  cases  keeping  only  the  level  of 
the  best  preceding  business  years,  but 
this  is  due  rather  to  the  policy  of  the 
management  not  to  create  undue  at- 

tention by  sensational  figures,  than  to 
the  size  of  profits.  In  most  cases  it 
can  be  noticed  that  large  parts  of  the 
profits  have  been  set  aside  for  virriting 
oif  before  drawing  up  the  balance.  Be- 

sides such  "hidden"  reserves,  there  are large  open  reserves  on  the  balance 
sheets,  for  renewal  of  equipment,  work- 

men's welfare  funds,  and  the  like.  The Pittler  Co.,  for  instance,  paid  a  30  per 
cent  dividend,  but  its  net  profits  are 
higher  than  the  share  capital.  The 
Magdeburger  Machine  Tool  Co.,  manu- 

facturer of  high-speed  lathes  and  tur- 
ret lathes,  which  had  a  profit  of  one 

million  marks  in  1920,  netted  four  mil- 
lion marks  last  year.  The  gross  profits, 

however,  exceeded  the  capital.  The 
turnover  of  most  companies  has  more 
than  trebled.  A  25  per  cent  dividend 
18  the  average  return  of  the  machine 
tool   business. 

Screw  Thread  Commission 
Lays  Plans  for  Future 

Sheet  metal  and  wire  gage  numbers; 
tap-drill  sizes;  bolt,  nut  and  rivet  pro- 

portions; bolt-head,  nut  and  screw- 
head  standardization;  standardization 
of  instrument  threads  and  those  cut  on 
brass-tubing;  standardization  of  acme, 
square,  and  other  special  threads,  and 
a  study  of  tolerances  and  stock  sizes 
for  cut  and  rolled  threads,  are  some 
of  the  matters  which  will  occupy  the 
attention  of  the  National  Screw  Thread 
Commission  during  its  term  which  has 
just  been  extended  until  March  21, 
1927.  In  addition  it  will  continue  the 
study  of  its  tentative  report  on  screw 
threads  with  the  view  to  certain  re- 

arrangements and  the  insertion  of 
suitable  notes  with  reference  to  the 
application  of  various  classes  of  fit. 
A  tentative  discussion  of  the  work 

which  is  to  occupy  the  commission  dur- 
ing the  next  five  years  was  held  at  a 

meeting  held  in  Washington  on  March 
17.  Eight  of  the  nine  members  of  the 
commission  were  in  attendance.  Dr. 
S.  W.  Stratton  presided  and  led  the  dis- cussion. 

A  report  on  tap-drill  sizes  was  sub- 
mitted to  the  commission  by  the  sub- 

committee which  has  been  studying 
that  problem.  After  some  discussion 
of  the  report  it  was  decided  to  recom- 

mit the  report  to  the  sub-committee  so 
as  to  embody  certain  changes  agreed 
upon  during  the  discussion.  As  soon 
as  the  sub-committee  completes  the 
tap-size  report,  it  will  be  submitted 
to  the  industries  concerned  for  com- 

ment and  criticism  before  the  commis- 
sion takes  any  final  action  toward  mak- 

ing it  a  national  standard. 
In  connection  with  the  study  being 

made  of  sheet  metal  and  wire  sizes.  Col. 
E.  C.  Peck  submitted  a  decimal  system 
in  accordance  with  the  proposal  made 
by  the  American  Society  of  Mechanical 
Engmeers  in  1895.  At  that  time  the 
mechanical  engineers  recommended  the 
discarding  of  all  gage  numbers  with 
the  idea  that  wire  and  sheet  metal 
could  be  described  better  by  decimal 
parts  of  an  inch— the  number  of  thou- 

sandths of  an  inch  indicating  the  gage 
number  as  well  as  the  exact  size. 
Arrangements  have  been  made  for 

co-operation  between  the  National 
Screw  Thread  Commission  and  the  sec- 

tional committee  of  the  American  En- 
gineering Standards  Committee  which 

is  studying  bolt,  nut  and  rivet  propoi-- 
tions.  The  sub-committee  which  will 
work  with  the  American  Engineering 
Standards  sectional  committee  on  the 
rnatters  pertaining  to  bolts,  nuts, 
rivets  and  screw-heads,  is  composed  of 
F.  O.  Wells,  E.  H.  Ehrman,  and  Com- 

mander J.  N.  Ferguson.  A  sub-com- 
mittee consisting  of  Dr.  Stratton, 

Commander  Ferugson  and  Mr.  Wells 
will  make  a  tentative  study  of  .the 
standardization  of  instrument  threads 
and  brass  tubing  threads.  Another 
sub-committee  composed  of  Major  J. 
O.  Johnson,  R.  E.  Flanders,  Lieut.- 
Commander  C.  A.  Jones,  and  Earl 
Buckingham  will  take  up  a  study  on 
acme,  square  and  other  special  threads. 
These  sub-committees  will  do  some  pre- 

liminary work  on  the  problems  assigned 
to  them  and  will  present  some  of  their 
conclusions  at  another  meeting  of  the 
full  commission  which  will  take  place 
the  latter  part  of  April. 

Washington  Notes 
By  Paul  Wooton 

Increased  purchases  of  industrial  ma- 
chmery  will  be  made  in  Asia  and  Latin- America,  It  is  indicated  by  reports reachmg  the  Department  of  Commerce 
from  widely  separated  sources  through- out the  Far  East  and  from  various 
Industrial  centers  in  the  Spanish-speak- 

ing republics.  It  is  pointed  out  that American  business  men  are  too  prone 
to  center  their  attention  on  the  Euro- 

pean exchanges.  That  Asia  is  recov- 
ering Its  buying  power  is  indicated clearly  m  a  number  of  ways,  while  its exchange  rates  are  approaching  1913 

levels.  While  recovery  in  Latin- 
America  IS  not  proceeding  so  rapidly, the  situation  is  very  greatly  improved 
with  the  prospects  favoring  its  ac- celeration. 

Development  in  the  Far  East  is  pro- 
ceeding much  more  rapidly  than  is 

generally  realized.  In  the  last  three 
years,  the  United  States  has  sold  Asia 
more  than  $200,000,000  of  industrial niachinery.  This  exceeds  the  total  sales 
of  industrial  machinery  during  the 
nity-year  period  between  1863  and  1913. An  idea  of  the  expan&..n  of  commerce 
generally  in  the  Far  East  may  be  ob- tained from  the  fact  that  the  commerce 
of  the  island  of  Formosa  alone  in  1920 
was  greater  than  that  of  all  Japan  in 
1904.  Comparable  expansion  is  taking 
place  in  the  commerce  of  the  Philip- 

pines, of  China,  and  of  British  India. 
The  social  evolution  which  is  progress- 

ing so  rapidly  in  Asia  carries  with  it 
much  higher  standards  of  living,  from 
which  results  a  great  demand  for  goods. 

Some  fear  has  been  expressed  that 
the  reduction  in  naval  construction  in 
Japan  would  interfere  with  the  demand 
for  metal  working  machinery.  In  the 
opinion  of  W.  H.  Rastall,  chief  of  the 
heavy  machinery  division  of  the  De- 

partment of  Commerce,  such  reduction 
of  orders  as  may  result  from  that 
cause  is  entirely  insignificant  when 
compared  with  the  general  industrial 
expansion  which  is  certain  to  take  place 
in  the  Far  East.  He  also  points  out 
that  while  our  exports  of  machinerj 
are  low  at  present,  this  applies  to  the 
German  and  British  exports  as  well. 
The  German  exports  particularly  are 
running  much  below  the  volume  of  1912 
and  of  1913.  The  British  in  1913  ex- 

ported 103,592  tons  of  heavy  machinery. 
In  1920  their  exports  were  89,794  tons 
and  in  1921,  55,012  tons. 

Grover  C.  Loening  Heads 
Aeronautical  Chamber 

The  board  of  governors  of  the  Aero- 
nautical Chamber  of  Commerce  of 

America,  Inc.,  at  a  meeting  at  the 
executive  offices  in  New  York  City  on 
March  15,  elected  the  following  officers : 
President,  Grover  C.  Loening;  first 
vice-president,  Charles  F.  Redden;  sec- 

ond vice-president,  C.  C.  Witmer; 
treasurer,  B.  E.  Bushnell ;  secretary  and 
general  manager,  S.  S.  Bradley,  Manu- 

facturers Aircraft  Association,  Inc. 

The  Maryland  Legislature  has  peti- 
tioned Congress  asking  that  the  Indian 

Head,  Md.,  Proving  Ground  be  re- 
established, and  that  ordnance  ma- 

chinery and  equipment  be  returned 
thereto  from  Dahlgren,  Va. 
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Chicago  Letter 
After  •uanumiiM:  the  rvporta  of 

tk*  aarluM  tool  (haton  in  Um 
Ckktrnga  dtHrteU  it  Mgkt  h»  Mtd  that 

j«M  !—■»>  Mtlvitjr  in  th« 
to  kMB  the  out- 
dMMUM  for  tooU 

but  KUretjr 

laquiriM 
tnm  mimtinittmn 

TW  WmIotii  Ooek  Ok.  US«lk>.  lit.. 
«••  i«poft»d  laat  «c*k  •»  havinir 

laar  automatic  ttrrw 
idt    additional    pur- 

ls Ik*  fom  ti  two  gmrmA-hmi 
•  lotlMB,oiw  goorad- 
M-in.    ahaper   and 

thfoo  bndl  lalkw  with  aide  beada. 

nm  heal  wUroodi  art  doias  prae- 
tkrikr  BO  baytec  otoinat  thar  out- 
rHiif'TH  Ifata.  TW  SanU  Fe  Systmn 
boo  not  SMida  any  further  inquiries  thin 
waak  but  it  ia  expected  it  will  iaaoe  a 
Uiit  ahortly  for  a  propoaed  boiler  abop 
at  Albavwrqae,  H.  U.  Hacardinc  tho 
BarlinctMi  liat  wbicb  baa  been  expected 
fbr  aoaaa  tima.  it  ia  now  tlMU«ht  that 
bMMMO  of  tb*  roeoBt  0ro  which  did 
CMHUarobto  daaafo  to  tha  oflkc  build- 
iac  aad  daatroyad  many  valuable  roc- 
oraa,  tbo  list  will  be  further  delayod. 
It  is  llP'frT''*"*^  that  the  Illinois  Gen- 
tial  b  wmkiig  oa  a  three-year  machine 
tool  procraafi  sod  for  aoma  time  past 
k  bas  baoa  aspoctod  to  iaaoa  a  list  for 
tbo  nuulnawiiU  of  the  first  year.  The 
Croat  Nortbsia  R.R..  St.  Paul.  Minn., 

a  list  caltlDC  for  oida  on 

and  property  was  recently  damaced  by 
a  tire  in  the  plant  of  the  Klaboratad 
Rocftni:  Co.,  Forty-Fourth  and  LaSalle 
Sts.,  Chicaga 

Alfred  S.  Alshuller.  architect,  28  E. 
Jackson  Blvd..  awarde<l  a  contract  for 
the  ronstrtiction  of  a  three-story  auto- 

mobile salesroom  and  service  station, 
100  X  SflO  ft.,  on  Michigan  Ave.  and 
Twenty -third  St  for  the  Hudson  Motor 
Car  Co. 

Cervine  A  Horn,  architects,  310 
Safety  Buildini;,  Rock  Island,  III.,  have 
plans  under  way  fur  tho  Illinois  Oil  Co., 
of  that  city,  for  a  new  throa^tory 
plant.  40  X  150  ft.  It  is  oaUmatod  that 
the  project  will  cost  about  9186,000. 
including  equipment. 
Tba  Vienna  Model  Bakery  Co.,  1040 

■Vamoa  Park  Avo.,  Anally  awarded  tho 
contract  for  the  construction  of  its 
new  bakery  at  Conirress  and  Racine 
Avenue,  to  the  Krahl  Construction 
Company,  850  N.  Clark  St.;  coat 
1160,000. 

M.  Alter,  26M  Potomac  Ave.,  was 
awarded  a  contract  for  the  construc- 

tion of  a  two-story  garaire,  72  x  107 

fLt  at  Taylor  and  Garioaldi  A^'«8.; cost  >60.000. 
The  Boyle  Ice  Co..  847  Larrabee  St. 

awarded  contract  to  A.  C.  Thielberjr. 
154  W.  Randolph  St,  for  the  construc- 

tion of  a  two-storv  ice-manufacturing- 
plant  to  cost  (40,000. 

AMmo^  tha  raOroads  aro  alow  in 
porduuiac  awchine  tools  tliey  seam  to 
M  Tsry  optimistic  in  other  lines.  The 
CUcato,  Barlinirton  A  Quincy  is  ro- 
eaiTtng  bids  for  the  superstructure  of 
a  freiicht  house  to  cost  t3,000,000  at 
Canal,  Harrison  and  Polk  Sts.,  Chicaga 
EaBsntly  this  road  completed  tha  con- 
siiaetloa  of  oae  of  the  larscst  sheep 
yards  ia  tits  Uaited  SUtes.  st  Monu 
■iwaoiy,  IlL  Tba  yards  include  seven 
bama,  1.000  acrao  of  pasture,  an  ele- 

vator with  a  capacity  of  100,000  bush- 
els, and  varioos  other  buildings. 

The  Cbicago  Great  Western  R.R.  re- 
coBtljr  awarded  a  contract  to  the 
Roberts  A  Schsefer  Co..  engineers  and 
coatrattors,  Chicago,  for  the  erection 
of  a  fireproof  automatic  two-track, 
lOO-ton  capacity  coaling  and  sanding 
plant  for  insUllation  at  its  Forty-sixth 
Ave.  yard,  in  Chicago.  The  plant  will 
bo  equipped  with  Strait  scales  for  rc- 
earding  all  issues  of  coal  taken  by 
ewttim.  The  Chicago,  Rock  Island  A 
Pkrific  Ry.  is  planning  to  build  a  loco- 
aiolhm  shop  at  Little  Rock.  Ark.,  to 
caat  laSjMO.  C.  A.  Morse,  Chicago. 
m.  is  cbief  cncinecr. 
The  Cbicago  tt  Northwestern  re- 

cently imioired  for  2,700  freight  cars, 
l.nO  forty-ton  box  cars,  600  forty-ton 
stock  cars.  2S4  forty-ton  refrigerator 
cars.  280  fifty-ton  gondola  cars,  and 
500  fifty-ton  flat  cars.  The  Chicago, 
Bwltectoa  A  Qtdncr  placed  an  order 
wItlitU  nUaab  StMl  Co.  for  8.000 
bags  of  spflns  aad  raeaatly  dosed  bids 
«a  81,200  tio-pUtaa. 

Tbo  radio  erasa  which  lias  taken  a 
gaod  bold  all  ever  tb*  eoontry  has 
gilppad  Cbicago  and  the  demand  for 
arts  ia  so  great  that  it  has  resulted  in 
■OMnas  Arms  being  formed  to  man- 
afbclari  seta  and  supplie*. 

Aboak  I45A00  WOTtb  of  equipment 

Franklin  to  Build  New  Car 

at  Syracuse 
After  many  conAlcting  rumors  had 

gone  the  rounds  in  the  automotive  Aeld, 

plans  were  Anally  announced  last  week 
oy  H.  H.  Franklin,  pri-sidont  of  the Franklin  Automobile  Company,  for  the 

building  of  the  new  model  "Franklin 
Four."  The  plant  will  be  located  in Syracunr,  N.  V .,  and  production  of  one 
hundred  four-<-ylinder  cars  a  day  will 
sUrt  about  April  I,  1923.  This  new 
model  will  sell  in  the  $1,000  class. 
Running  at  full  time  the  proposed  plnnt 
will  employ  about  Ave  thousand  men 
and  the  payroll  will  aggregate  $10,- 
000,000  annually. 

Machinery  Dealers  at  Bir- 
mingham Next  Month 

Plans  for  the  twenty-first  annual 
convention  of  the  Southern  Supply  and 

Machinery  Dealers'  Association  are 
rapidly  maturing.  Headquarters  have 
been  established  at  the  Tutwilcr  Hotel, 
Birmingham,  Ala.,  where  all  the  ses- 

sions will  be  held.  Three  days,  April 
24,  25  and  2<),  have  been  set  for  the 
convention.  J.  H.  McKinnon,  president 
of  the  association  will  preside  and  he 
will  be  assisted  by  N.  A.  Gladding, 
president  of  the  Americsn  Supply  ana 

Marhinery  Manufacturers'  Association, 
whi<*h  will  hold  joint  conventions  with 
the  Southern  association  during  the 
three  days. 

The  speakers  have  not  all  been  as- 
signed, out  those  accepted  are  as  fol- 

lows: W.  H.  Kettig,  of  the  .Sixth  Ped- 
ersl  Reserve  District,  on  hanking  and 
its  relation  to  business:  C.  H.  Houston, 
of  the  Department  of  Commerce,  on 
that  department's  activities;  Robert  S. 
Carter,  Whitman-Barnes  Co.,  on  the 
twist  drill  situation;  J.  H.  McKinnon 
on  standardization  of  stocks:  and  L. 
Z.  Lanelerc  on  handling  ereolts. 

Cleveland  Letter 
Plan-H  for  actual  manufacture  of  the 

Zeder  automobile,  at  the  Cleveland 

Tractor  Company's  plant  in  Clovt-land, 
Ohio,  were  being  completed  last  week 

The  car  will  be  a  li^ht  six-cylinder,  lu'- 
cording  to  the  design  of  Fred  Zeiii-r. 
who  i.s  at  present  in  Newark,  N.  J., 
where  his  engineering  hoadquarters  nvv. 
Mr.  Zeder  is  closing  his  conned 
chief  engineer  of  the  Willys  ini. 
Distribution  of  the  new  car  will  be 

supervi.>4ed  by  E.  B.  Wilson,  formerly 
sales  manager  of  the  Willy.s  Corpora- 

tion. Meanwhile  the  selling  campaign 
is  being  iilnnned  by  R.  T.  Hodgkin,  of 
the  CUneluiul  Tractor  Company  and  it 
is  cxpectt'il  that  J.  O.  Hahn,  formerly 
brancn  manager  in  Cleveland  and  Pitts- 

burgh for  the  Rtudebaker  Corporation, 
will  b(>come  idenliAcd  with  the  Arm.  It 
is  probable,  officials  state,  that  the  cap- ilal  of  the  Cleveland  Tractor  Company, 
now  $(i,0«tO,ono,  may  be  doubled  to  pro- 

vide for  the  new  Ze<ler  enterprise. 
The  Fisher  Body  Company's  plant  at 

Cleveland,  Ohio,  will  be  enlarged  at  an 
early  date  to  care  for  the  new  business 
now  being  booked,  it  was  announced 
last  week.  Lease  has  been  taken  on  the 

Briggs  Manufacturing  Company's 
plant,  adjoining  the  Fisher  factory,  pro- 

viding 175,000  sq.ft.  additional  floor 
space.  It  will  be  used  largely  for  the 
finishing  end  of  the  Fisher  production, 
which  at  present  is  for  the  Chandler, 
Cleveland  and  Chevrolet  cars.   -♦.  — 

Indianapolis  Metal  Trades 
Elects  Officers 

The  sixteenth  annual  meeting  of  the 
Indianapolis  branch  of  the  National 
Metal  Trades  Association  was  held  in 
Indianapolis  on  March  22.  The  meet- 

ing was  well  attended  and  the  discus- 
sions were  participated  in  by  many  of 

the  members.  The  principal  adcfress 
of  the  day  was  made  by  Charles  Piez, 
president  of  the  Link  Belt  Co.  and  one- 

time director-general  of  the  Emergency 
Fleet  Corporation.  Mr.  Piei  devoted 
his  words  to  a  discussion  of  the  work 
of  the  citizens  of  Chicago  to  enforce 
the  Landis  award.  He  scored  the  build- 

ing trades  unions  in  that  city  and  gave 
some  interesting  focts  concerning  their 
control  over  municipal  affairs. 

The  election  of  officers  for  the  com- 
ing year  resulted  in  the  following 

choices:  President,  .Stanley  Whitworth; 
vice-president,  William  Taylor;  treas- 

urer, L.  M.  Wainwright;  secretary, 
A.  J.  Allen.  The  executive  committee 
is  composed  of  Arthur  R.  Baxter, 
George  0.  Lockwood  and  0.  B.  lies, 
elected  for  two  years ;  and  H.  G.  Myers, 
Harvey  G.  Shafer  and  Alfred  Kauff- 
man,  elected  for  one  year.  The  new 
eleventh  district  committee  is  composed 
of  C.  C.  Hanch,  of  Connersville,  chair- 

man; A.  G.  Seiberling,  of  Kokomo; 
R.  P.  Johnson,  of  Muncie;  D.  E.  Ross, 
of  Lafayette;  and  George  M.  Dickinson, 
of  Indianapolis. 

Another  Patent  Bill 
Under  a  bill  introduced  by  Senator 

Ladd,  N.  D.,  a  patent  would  expire 
within  five  years  after  its  issuance  un- 

less the  patentee  exercised  the  right 
to  make  or  use  the  invention  or  dis- 

covery. In  event  of  the  assignment 
of  the  pstent,  the  pstcnt  rights  would 
extf  Dd  for  two  years  only  if  not  worked. 
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Newark  To  Be  Mapped 
from  the  Air 

The  Fairbanks  Aerial  Camera  Cor- 
poration, of  New  York  City,  has  secured 

a  contract  to  make  an  aerial  map  of  the 
City  of  Newark,  N.  J.  This  is  said  to 
be  the  first  contract  of  its  kind  let  by 
a  municipal  government. 

The  city  will  be  sectioned  off  by  topo- 
graphical experts  and  each  section  will 

be  photographed  from  the  air.  The 
photos  will  then  be  assembled  into  a 
single  map  which  is  claimed  to  show 
every  detail  of  housing,  highway  and 
waterfront  construction  and  layout.  The 
camera  used  is  the  invention  of  Sher- 

man N.  Fairchild,  pliesident  of  the 
corporation. 

Eliminate  Waste — With  Modern  Equipment 

500e 

Pays  $100,000  Cash  for 
Factory 

Arthur  M.  Barrett,  president  of  the 
Uarrett  Bindery  Co.,  and  vice-president of  the  Barrett-Cravens  Co.,  both  of Chicago,  111.,  has  purchased  from  the 
American  Chicle  Co.  the  factory  build- 

ing containing  45,000  sq.ft.  of  floor 
space,  at  1328  West  Monroe  St.,  Chi- 

cago Mr.  Barrett  paid  $100,000  cash 
io^=  nnn  Property,  and  will  expend  about ?25000  m  alterations  to  meet  the 
particular  requirements  of  the  two  com- 

panies in  which  he  is  interested,  and 
which  will  later  occupy  the  property. 

Business  Items 

Repair  shops  of  the  Pennsylvania Railroad  at  Olean,  N.  Y.,  were  damaged by  a  fire  wnicn  threw  350  men  out  of work  and  caused  a  loss  of  $100,000. 
The  Commerce  Radiophone  Co.  has 

been  organized  in  Detroit,  Mich.,  to manufacture  and  sell  complete  radio telephone  sets.  Production  is  expected at  an  early  date. 

The  plant  of  the  Pelton  Water  Wheel 
Co.,  in  San  Francisco,  has  been  pur- 

chased by  the  Wm.  Cramp  &  Sons  Ship and  Engine  Building  Co.,  of  Phila- 
delphia. The  Pelton  organization  will 

continue  operations  under  the  old  name 
S'l  u?'  ̂ -  Taylor,  president;  E.  C. Hutchinson,  vice-president  and  general manager;  and  W.  M.  Moody,  second vice-president. 

The  American  Supply  and  Machinery 
Manufacturers'  Association  has  removed Its  headquarters  to  the  Gotham  Na- 

tional Bank  Bldg.,  1819  Broadway,  New York  City. 

The  Taft-Pierce  Manufacturing  Co of  Woonsocket,  R.  I.,  has  moved  its 
Detroit  office  from  1311  Majestic  Bldg 
to  2230  First  National  Bank  Bldg! William  Fairhurst  is  manager  of  this office. 

The  Hartford  Special  Machinery  Co., 
Hartford,  Conn.,  recently  added  ninety 
shares  of  common  stock,  par  value  $100, 
leaving  its  outstanding  stock  $247,000. 

The  factory  of  the  Eastern  Wood- 
working Co.,  South  St.,  Wallingford, 

Conn.,  was  destroyed  by  fire  on  March 
18,  causing  a  loss  of  about  $20,000. 
The  Singer  Manufacturing  Co., 

Bridgeport,  Conn.,  announced  last  week 

that  its  plants  will  operate  on  a  five- 
day-a-week  schedule.  The  company  has 
been  on  a  three-day-a-week  basis  for 
over  a  year.  A  15  per  cent  cut  in 
wages  will  be  made  also. 

The  Remington  Arms-Union  Metallic 
Cartridge  Company's  plants  at  Bridge- 

port, Conn.,  resumed  a  forty-eight-hours 
per  week  basis  last  week.  The  company 
has  recently  received  several  large orders. 

The  Shelton  Tool  and  Machine  Co., 
235  Canal  St.,  Shelton,  Conn.,  recently 
filed  a  certificate  with  the  Secretary 
of  the  State  of  Connecticut,  changing 
the  name  of  the  concern  to  the  Shelton Cutlery   Company. 

Handley  Bros.,  Inc.,  82  Myrtle  St., 
Meriden,  Conn.,  was  recently  incor- 

porated under  the  laws  of  Connecticut, 
to  take  over  the  plating  and  buffing 
business  of  Handley  Bros.,  same  ad- 

dress. The  following  officers  were 
elected:  President,  George  Handley; 
secretary  and  treasurer,  John  Handley. 

■The  Kenyon  Bearings  Co.,  Inc.,  102 Allyn  St.,  Hartford,  Conn.,  has  been 
incorporated  under  the  laws  of  Con- 

necticut, to  engage  in  the  machinery 
and  tool  business.  The  capital  stock 
of  the  concern  is  $20,000.  The  company 
was  organized  with  the  following  offi- 

cials: Harold  M.  Kenyon,  president 
and  treasurer;  C.  C.  Thompson,  secre- 

tary. The  directors  are  the  two  above- 
mentioned  and   William   B.   McDonald. 
The  Stacks  Engineering  Co.,  Hart- 

ford, Conn.,  recently  filed  papers  of 
incorporation  with  the  Secretary  of 
State  of  Connecticut,  to  engage  in  the 
manufacture  of  machinery,  and  to 
render  engineering  advice.  The  capital 
stock  is  $50,000  and  the  incorporators 
are:  Don  H.  Stacks,  of  181  North 
Whitney  Ave.,  Hartford;  W.  H.  Marrin 
and  J.  H.  Lancaster,  both  of  Litchfield, Conn. 

The  Bridgeport  Rolling  Mills,  Inc., 
Bruce  and  Stratford  Aves.,  Stratford, 
just  over  the  city  line  of  Bridgeport, 
Conn.,  held  its  annual  meeting  this 
week,  and  elected  the  following  direc- 

tors for  the  ensuing  year:  William  R. 
Bull,  George  D.  Steams,  Anker  S. 
Lyhne  and  Anton  C.  Raffauf.  Officers 
elected  were:  President,  William  R. 
Bull;  vice-president  and  general  man- 

ager, George  D.  Stearns;  secretary  and 
treasurer,  Anton  C.  Raffauf.  The  com- 

pany is  now  working  on  a  55-hours-a- 
week  basis,  and  the  shop  is  operating 
at  90  per  cent  capacity. 

The  United  States  Hoffman  Ma- 
chinery Corporation,  a  Delaware  cor- 

poration, has  filed  papers  with  the 
secretary  of  state  at  Indianapolis 
qualifying  it  to  do  business  in  Indiana. 
The  company  has  $5,500  of  its  capital 
stock  represented  in  Indiana.  The  con- 

cern will  manufacture  and  deal  in 
pressing  machines.  Joseph  F.  Dunn, 
of  Indianapolis,  is  named  as  Indiana 
agent. 

The  Meadeville  Machinery  Co.  has 
leased  the  Huntington,  Ind.,  shops  of 
the  Erie  Railroad,  including  the  round- 

house and  back  shops,  or  what  is  known 
as  the  locomotive  department. 

D.  C.  Oviatt  &  Co.,  dealer  in  new  and 
used  machinery,  has  removed  from 
Euclid  Ave.,  to  1106  St.  Claire  Ave., 
Cleveland,  Ohio. 

J.  R.  Camm,  of  the  Milwaukee  office 
of  Kearney  &  Trecker,  has  been  ap- 

pointed assistant  manager  of  the  Cleve- 
land, Ohio,  office. 

J.  F.  Hagar  has  been  appointed  chief 
engineer  of  the  St.  Louis  Automatic Corporation,  St.  Louis,  Mo. 
Robert  M.  Gates  has  joined  the 

Superheater  Co.,  with  headquarters  in 
the  home  office,  17  East  42nd  St.,  New York  City. 

Harold  D.  Richards,  formerly  in 
charge  of  the  materials  department  of 
the  Kewanee,  111.,  plant  of  the  Wal- 

worth Manufacturing  Co.,  manufac- 
turers of  tools  and  heating  supplies, 

recently  returned  to  the  Gilbert  & 
Barker  Manufacturing  Co.,  Springfield, Mass. 

Hugo  Bilgram,  president  of  the  Bil- 
gram  Machine  Works,  Philadelphia, 
Pa.,  was  held  up  by  bandits  on  March 
21  and  robbed  of  $800,  part  of  a  payroll 
he  had  just  drawn  from  a  bank.  The 
thieves  were  not  captured. 

Robert  Gregg  was  elected  president 
of  the  Atlantic  Steel  Company,  Atlanta, 
Ga.  Mr.  Gregg  has  been  with  this 
concern  for  sixteen  years.  He  succeeds 
Thomas  K.  Glenn,  who  recently  re- 
signed. 
Charles  Morgana  has  resigned  as 

vice-president  and  director  of  the  C.  H. 
Wills  Co.,  Marysville,  Mich.  He  will 
become  general  superintendent  of  the 
Detroit  plants  of  the  Maxwell  Motor 
Corporation.  Mr.  Morgana  was  at  one 
time  in  charge  of  the  machine  tool  de- 

partment of  the  Ford  Motor  Co. 
Franklin  G.  Smith,  president  and 

general  manager  of  the  Osborn  Manu- 
facturing Co.,  Cleveland,  Ohio,  returned 

on  March  25  from  a  two  months'  busi- ness trip  to  Europe. 

S.  M.  KiNTNER  has  been  appointed 
manager  of  the  research  department  of 
the  Westinghouse  Electric  and  Manu- 

facturing Co.,  East  Pittsburgh,  Pa. 
Henry  Harnischfeger,  president  of 

Pawling  &  Harnischfeger,  Milwaukee, 
Wis.,  and  also  of  the  Associated  Ma- 

chinery Corporation,  has  arrived  in 
Rangoon,  Burma.  Mr.  Harnischfeger 
is  on  a  business  trip  through  Europe 
and  the  continent.  He  reports  a  good 
outlook  for  business. 

Charles  A.  Sargeant  has  been 
elected  president  of  the  Domhoff  & 
Joyce  Co.,  Cincinnati,  Ohio,  pig  iron 
brokers.  He  succeeds  his  father,  the 
late  Col.  John  Sargeant. 

W.  H.  Ashbaugh,  of  Leechsburg,  Pa. 
has  been  appointed  successor  to  Wil- 

liam H.  Weichsel,  as  superintendent 
of  the  Dover,  Ohio,  works  of  the  Ameri- 

can Sheet  and  Tinplate  Co.  Mr. 
Weichsel  resigned  to  become  manager 
of  the  Inland  Steel  Company's  plant 
at  Indiana  Harbor,  Ind. 

A.  F.  Murphy,  superintendent  of  the 
Zanesville  plant  of  the  American  Roll- 

ing Mill  Co.,  has  been  made  plant  man- 
ager. W.  R.  Barnett,  who  has  been 

assistant  superintendent,  will  become 

superintendent.  ' Fred  W.  Reiser,  superintendent  of 
the  Timken-Detroit  Axle  Co.,  Canton, 
Ohio,  has  resigned. 
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U.  J.  Hocarty  Co.,  *  Brekman  St.,  New  York.  N.  Y. 

"American  Uarhinlat,"  November  34,  IHl. 

TW  Mel  la  liiwtil  for  hjj^ 
•Mk  and  la  all  iily  ■»«•.  ,  rour 
kaiiiaif  matk  ail—a  tool-ate*! 
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n»  iwMMll  tSi  rail  al^-^ilon Tka  walar  Wat  aporatea  the  rapid 
'   ■  also  fBrtlUhr*  the 

The  device  Is   Intended  for  u*v   i>.v 
toolmafcera  and  machlnlata,  where  one 
roan    la   not    aaalsnnd   permanently    to 
one  machine.     Kach  operator   has  one 
las,    bearlnc   his   check    number.     Hlt> 
name  la  on  a  metal  band  ho  fnatened 
on  I  he  tas  that  It  can  be  removed  and 
replaced    ny   another   band.      Whi-n    an 
o|>rralor  atarti"  lo  use  «"^'   "■■.inn,'  In 
llir  i>hop  he  tittjicht'S  to  iiill 
riilioii    IHS.     which    Indi  ili<i 
marhlnr    (h   o<-«-upl«l.      Tl..,-    ....  ..,i>tl    IH 
lnlend<-d  to  dlnplace  the  more  common 
one  of  puttliiR  a  tool  or  cutter  In  a 
machine  to  »how  that  the  Utter  U  In 
use,  or  elae  helns  held  for  future  use. 
On  the  face  of  the  tac  are  printed  aome 
rulea  recardliui  the  care  and  operation 

tb'   rail      The  bed  of   the  planer   la   made  full 

T  rt»<d  etipport.     Helical  fcarlnc  drlvee  the  table 

reeiiltaa' 

iniat  collars  Uke  the Elaat  aad  thnui*. 

of  machine  tools. 

Urindinc    0plndle>,    Internal  and    Face,   "Forlana" 
CoaU  Uahlne  Tool  I'o.,  Inc.,  IIO  West  40th  St..  New  York,  N. 

"American  Machinist."  December  1,  1921. I 
The  typ»-  J   spindle  la  for  horl- 

tonlal  Internal  (rlndlnc  where  ni' 

heavy    axial    (hniat*    «f   -i" 
tered.      The    work    hIzi ■^ 
a   i-ln.  hole  and   2|-ln. 
;il-ln.  hole  and  a  depth  I'l  i>i<i>i"v' 
matt'ly  :o  In.     The  type  D  »piii4l. 
Is  for  both  Internal  and  face  liui  i 
xontMl     KrlmllnK.       The     type     hi) 
niiliidh    Id  for  vertical  InternHl  and 
(a,  •    irrindlnR,  as  well  as  for  grind 
ins    Internal    radial  crooves.      Tli< 
minimum     work     diameter     with 
typt-r  n  and  DD  Is  It  In.  with  n 
maximum  depth   of  $f   In.,  and   n 
minlnium  diameter  of  41  In.    Willi 
a  maximum  depth  of  >6  In.     Willi 
abrasive  iH'nolls.  holes  6/<4   In.   In 
diameter  niH>'  be  vrnund  to  a  max- 

imum  depth   of   Jl    In.,   or    A    In. 
with  a  maximum  depth  of   l|   In. 

Pratt  A  Whttaey  C«.  Hartford.  Conn. 

Uachlalst,"  December  L  Ittl. 
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DrtUlBC  Maeblne,  Blah-apeed,  Harlionlal 
Acme  Machine  Tool  Co..  Clnrinnatl,  Ohio. 

"American  Machlnut,"  December  1,  Itll. 

apeclally .      .  lit     deen 
•pinrtle  and  chucit 

The  machine  Is  «sp 
adapted  In  drIlllnB  amall 
hnlea.  The  work- 
operation  l«  Identli-Jil  with  that  of 
a  handiM-r<-w  machine  The  drill 
aplndle  hue  a  No.  I  Morae  taper 
for  holding  ihe  drill  chuck.  I' l«  drlv,.n  I'y  m  Hiinued  pulley  and 
Ik  moved  Imrkwunl  nnil  fonvarfl 
by  M  pllol  wheel,  while  the  apin die  rollnr  neiii  an  ii  atop  aase 

The  eplndle  In  held  In  a  caatlnk- 
adjustnblv  mounted  on  a  alldlnt 
anddle.  II  la  ordinarily  run  » 
about  J, 000  r.p.m  HInce  Ihe  work 
spindle  apeed  la  ROO.  a  drilllns 

'  of  t.tOO  r.p.m.  la  ot>talned 
Wdcbt.   2 
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Walter  Radtke,  chief  metallurgist 
at  the  plant  of  the  Canton  Sheet  Steel 
Co.,  Canton,  Ohio,  has  resigned. 

Peter  G.  Schilling,  formerly  asso- 
ciated with  H.  S.  Johannsen,  New 

York  City,  is  now  chief  engineer  for  the 
American  Krupp  System-Diesel  Engine 
Co.,  New  York. 

Elwood  B.  Crocker  has  resigned  as 
a  trustee  for  bondholders  of  the  Havana 
Bridge  Works  of  the  Shepard  Electric 
Crane  and  Hoist  Co.,  Montour  Falls, 
N.  Y. 

Harry  G.  Moock,  general  manager 
of  the  National  Automobile  Dealers' 
Association,  has  resigned  that  position 
to  become  director  of  merchandising 
with  the  Hudson  and  Essex  automobile 
companies. 
Frank  E.  Smith  has  been  elected 

president  of  the  Republic  Motor  Truck 
Co.,  Alma,  Mich. 

Harry  Fowler  has  been  appointed 
district  sales  manager  of  the  Cincinnati 
sales  territory  for  the  Carborundum 
Company,  Niagara  Falls,  N.  Y. 

Charles  R.  Cox  has  been  appointed 
sales  statistician  for  the  Carborundum 
Company,  Niagara  Falls,  N.  Y.  He 
was  formerly  in  charge  of  the  Cincin- 

nati sales  territory  for  that  company. 

Joseph  F.  Dunn  has  been  appointed 
Indiana  agent  for  the  United  States 
Hoffman  Machinery  Corporation.  His 
headquarters  will  be  in  Indianapolis. 

W.  C.  Allen,  former  manager  of  the 
Philadelphia  branch  of  the  Black  & 
Decker  Co.,  has  been  appointed  district 
manager  of  the  Chicago  territory.  This 
includes  the  states  of  Wisconsin,  Illi- 

nois, Missouri,  Iowa,  Minnesota  and 
North  Dakota. 

C.  E.  Skinner,  manager  of  the  re- 
search department  of  the  Westinghouse 

Electric  and  Manufacturirig  Co.,  has 
been  appointed  assistant  director  of 
engineering  in  that  company.  His 
duties  will  cover  research,  standards 
and  other  work  along  those  lines.  He 
will  be  located  in  the  main  engineering 
offices  of  the  company  at  East  Pitts- 

burgh, Pa. 

S.  W.  LiNDHEiMER,  formerly  vice- 
president  of  the  Walter  A.  Zelnicker 
Co.,  St.  Louis,  dealers  in  sheet  piling, 
track  accessories,  railroad  and  con- 

tractor's equipment,  who  on  October  1, 
1921,  was  placed  in  charge  of  Zel- 
nicker's  Chicago  office,  has  now  gone 
into  business  for  himself,  handling 
similar  lines  as  above.  He  is  located 
at  Room  428,  First  National  Bank 
Bldg. 

G.  H.  PFBap  has  been  appointed  di- rector of  industrial  relations  at  the 
Schenectady  plant  of  the  General  Elec- 

tric Company,  succeeding  E.  B.  Mer- 
riam  who  recently  became  executive 
engineer  of  the  switchboard  depart- 

ment. As  director  of  industrial  rela- 
tions Mr.  Pfeif  will  have  supervision 

over  the  employment,  education  and 
training,  compensation,  hosjiital  and 
safety  work  of  the  Schenectady  plant. 

Arthur  Whitcraft,  for  a  number  of 
years  successively  with  the  Marion 
Steam  Shovel  Co.,  American  Locomo- 

tive Co.,  and  New  York  Central  Rail- 
road, in  charge  of  erection,  operation 

and  supervision  of  heavy  excavaf^n 
machinery,  and  for  twelve  years  v.'tb the  American  Manganese  Steel  Co.,  as 
sales  engineer  engaged   in  the  design 

application  and  sale  of  manganese  steel 
castings,  has  assumed  charge  of  the 
manganese  steel  .sales  department  of 
the  Hadfield-Penfield  Steel  Co.,  with 
headquarters  at  Bucyrus,  Ohio. 

William  J.  Smith  has  recently  joined 
the  Gilbert  &  Barker  Manufacturing 
Co.,  Springfield,  Mass.,  organization,  as 
assistant  superintendent  of  the  foundry 
division.  Mr.  Smith  was  formerly 
equipment  engineer  writh  the  McNab  & 
Harlin  Co. 

Allan  D.  Colvin,  assistant  general 
manager  of  the  Hartford  Electric  Light 
Co.,  Hartford,  Conn.,  has  been  ap- 

pointed as  a  graduate  lecturer  of  the 
Department  of  Electrical  Engineering, 
at  Yale  University,  New  Haven,  Conn. 

W.  J.  Metcalf,  manager  of  the  stock 
and  order  department  of  the  Yale  & 
Towne  Manufacturing  Co.,  Stamford, 
Conn.,  has  been  appointed  as  assistant 
to  president  Walter  C.  Allen  of  the 
company,  and  will  take  up  his  new 
duties  immediately.  Mr.  Metcalf,  has 
been  with  the  company  since  1902. 

Edward  M.  Barr,  manager  of  the 
Chicago  office  of  the  Chisholm-Moore 
Manufacturing  Co.,  of  Cleveland,  Ohio, 
died  suddenly  in  Chicago  on  March  15. 

Henry  A.  Laughlin,  director  in  the 
Jones  &  Laughlin  Steel  Co.,  Pittsburgh, 
Pa.,  died  at  his  home  in  Philadelphia  on 
March  22.  He  was  83  years  old  and 
had  been  in  the  steel  business  for  the 
past  sixty  years. 

John  A.  Hurley,  retired  manufac- 
turer of  Bridgeport,  Conn.,  died  at  his 

home  in  that  city  on  March  20.  Mr. 
Hurley  has  been  ill  for  the  past  two 
years,  and  was  confined  to  his  home  for 
some  time  past.  He  was  head  of  the 
Hurwood  Manufacturing  Co.,  manu- 

facturer of  sheet  metal  goods,  etc., 
which  was  organized  in  Meriden,  Conn., 
removing  to  Bridgeport  in  1903.  In 
1911  the  Hurwood  Manufacturing  Co., 
sold  out  to  the  Coe-Stapley  Manu- 

facturing Co.,  which  later  removed  to 
West  Haven. 

James  A.  Doughty,  president  of  the 
Torrington  Manufacturing  Co.,  manu- 

facturer of  machinery,  brass  goods,  etc., 
Torrington,  Conn.,  died  suddenly  at  his 
home  on  March  15.  Mr.  Doughty  was 
seventy-one  years  old,  and  was  well 
known  in  industrial  circles  of  the  east- 

ern states. 

tables  of  elevator  statistics  Is  given,  tiie 
statistics  being  further  classlfled  as  "shaft- 
door"  and  "non-shaft -door."  A  general  dis- 

cussion of  the  statistics  follows.  The  inter- 
loclc  rcqulrement.s  of  the  A.  S.  M.  E.  Ele- 

vator Code  are  quoted  In  conclusion. 
The  report  was  prepared  by  C.  B.  Oakes, 

electrical  enB:ineer,  and  J.  A.  Dickinson, 
mechanical  engineer,  of  the  bureau. 

Kleetrlr   Ar«^   Weldine.     By  E.   Wanamaker 
and    H.  H.   PenninRton,  electrical   engi- 

neer and  supervisor  of  electrical  equip- 
ment,      respectively,       Chicago,       Rock 

Island  &  Pacific  Railroad.     257  6  x  9-ln. 
page-s.     Simmons  &  Boardman  Publish- 

ing Co.,   New   York  City.     Price  $4. 
This     is    a    practical    book    by    practical 

men,    and    contains    much    information    tor 
those    who    would    apply    the    electric    arc 
process  of  welding  to   their  own  problems. 
Starting  with  a  brief  outline  of  the  origin 
of  the  process,  the  reader  is  informed  upon 
the    theory    and    principles    of    the    process, 
the     apparatus     and     equipment     required, 
and   is  shown  practical  applications  of  arc 
welding  to  railroad  and  structural  repairs. 

|Forthcomin^  Meetin^sl 

Survey  of  Elevator  InterlorkH  and  an  Anal- 
.vhIh     of     Elevator     Accident     Statistics. 
Technologic   Paper  No.    202   Bureau  of 
Standards ;   can   be  obtained   from   Su- 

perintendent    of     Documents,     Govern- 
ment Printing  Office,  Washington,  D.  C, 

price  five  cents. 
This    report    presents    the    results    of    an 

inspection    of   the    Interlocking   mechanisms 
on   several  thousand   elevator   landings,   the 
performances  being  classified  into  groups  on 
a  basis  of  service  and   maintenance  condi- 

tions; a  comparison  of  the  advantages  and 
disadvantages  of   tlie   various  types  of  de- 

vices    is    given,    together    with    causes    of 
breakdown    under    service.      A    number    of 

National  Metal  Trades  Association:  An- 
nual convention  April  17  to  20,  Hotel  Astor, 

New  York  City.  H.  W.  Fisher,  1022  Peo- 
ples Gas   Building,   Chicago,  111.,   secretary. 

American  Gear  MunufacturerH'  Associa- 
tion: Sixth  annual  meeting,  Buffalo,  N.  Y., 

April  20  to  22.  Secretary,  V.  D.  Hamlin, 
4401   Germantown   Ave.,   Philadelphia,   Pa. 

Southern  Supply  and  Machinery  Dealers 
Association:  Annual  meeting,  Birmingham, 
Ala.,  April  24  to  26.  (In  conjunction  with 
American  .Supply  and  Machinery  Manufac- 

turers Association.)  Secretary,  A.  M. 
Smith,  c/o  Smith-Courtney  Co.,  Rich- 

mond,   Va. 

National  Machine  Tool  Builders'  Asso- 
ciation: Spring  convention.  Hotel  Traymore, 

Atlantic  City,  N.  J.,  April  25  and  26. 
Ernest  F.  DuBrul,  817  Provident  Bank 
Bldg.,    Cincinnati,    Ohio,    general    manager. 

National  Research  Cooncll:  Annual  meet- 
ing of  executive  board.  April  26,  Washing- 
ton, D.  C.  A.  D.  Flinn.  29  West  39th  St., 

New  York  City,  chairman. 
Society  of  Industrial  Engineers:  Annual 

meeting  April  26,  27  and  28,  Detroit,  Mich. 
G.  C.  Dent.  327  La  Salle  St.,  Chicago,  lU., 
business  manager. 

National    Association    of    Manufacturers: 
Annual  meeting,  Waldorf-Astoria  Hotel, 
New  York  City,  May  8.  9  and  10.  Secre- 

tary, George  Boudinot,  50  Church  St.,  New 
York. 

American  Society  of  Mechanical  Engi- 
neers: Spring  meeting,  Atlanta,  Ga..  May 

8  to  12.  Secretary  Calvin  W.  Rice,  29 
West   39th   St.,    New  York  City. 

National  Supply  and  Machinery  Dealers 
Association:  Annual  Convention,  Atlantic 
City.  May  8  to  1.0.  (In  conjunction  with 
American  Supply  and  Machinery  Manufac- 

turers Association.)  Secretary,  Thomas  A. 
Fernley,    505   Arch   St.,   Philadelphia,   Pa. 

Foreign  Trade  Council:  Annual  Conven- 
tion, Philadelphia.  Pa.,  May  10  to  12.  Sec- 

retary, O.  K.  Davis,  1  Hanover  Square, 
New  York  City. 

.  United  States  Chamber  of  Commerce: 
Annual  meeting.  Washington,  D.  C.,  May 
16  to  18.  Secretary.  D.  A.  Skinner,  Riggs 
Bldg.,   Washington,   D.    C. 

National  Association  of  Office  Managers: 
Annual  meeting.  Washington,  D.  C,  May 
18  to  20.     Secretary.  P.  C.  Rowland. 
American  Society  for  Steel  Treating: 

Pittsburgh  Section  meeting.  Bureau  of 
Mines    Auditorium,    Pittsburgh,    Pa.,    May 
25  and    26. 

American       Foundrymen's       Association: 
Annual  meeting,  Rochester,  N.  Y.,  weelt  of 
June  5.  Secretary.  C.  E.  Hoyt,  140  South 
Dearborn   St.,   Chicago,    111. 

American  Railway  Association:  Section 
III.  Mechanical:  Annual  meeting,  Atlantic 
City,  June  14  to  21.  (Formerly  the  Master 
Car  Builders  and  the  Association  of  Mas- 

ter  Mechanics.) 

Society  of  Autflmotive  Engineers;  Sum- 
mer meeting.  White  Sulphur  Springs, 

W.  Va..  Juno  20  to  24.  C.  F.  Scott.  29 
West  39th  St.,  New  York  City,  is  chairman 
of  the  convention  committee. 

American  Society  for  Testing  Materials: 
Twenty-fifth  annual  meeting.  Chalfonte- Haddon    TI.tII    Hotel.    Atlantic    City,    June 
26  to  Julv  I.  Secretary,  C.  Ia  Warwick. 
1315  Spruce  St.,  Philadelphia,   Pa. 
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Ala.,  Blrmingham^The  Brilliant  Coal 
Co.,  American  Trust  Bldg. — one  electric 
drum  hoist  to  be  used  for  pulling  loaded 
mine   cars    from   mine. 

Ala.,  Birmingham — The  East  Pratt  Coal 
Co..  601-3  Chamber  of  Commerce  Bldg.,  T. 
Morgan.  Genl.  Mgr.  and  Purch.  Agt. — one 
small  lathe,  30  in.  between  centers  and 
three  speed  pulley  for  cast  iron  and  forged 
work. 

Ariz.  Nogales — G.  Corella,  Jr.,  P.  O.  Box 
1175 — creamery  machinery. 

Ark.,  Dnkey  Heights  (Sulphur  Springs 
P.  O.)- — P.  L.  Armstrong,  farmer — small 
tools  and   sawing  machinery. 

Ark.,  Fort  Smith— H,  N.  Hall,  316  First 
Natl.  Bank  Bldg. — machinery  for  the  manu- 

facture of  paper  boxes  including  candy 
boxes,  etc. 

Conn.,  .Stratford — J.  F.  Stone,  Canaan 
Hd. — one  power  rip  and  cut-off  saw,  and 
one  jointer,    (used). 

Ca!„  Los  Angeles  —  The  Westinghouse 
Electric  &  Mfg.  Co.,  Van  Nuys  Bldg.— Ave 
traveling  cranes  for  proposed  warehouse  on 
5th  and  San  Pedro  Sts. 

Ga.,  Atlanta — The  Fulton  Bag  &  Cotton 
Mills,  10  South  Blvd.,  Atlanta,  N.  B.  Elsas, 
Secy,  and  643  Security  Bldg.,  Minneapolis, 
Minn. — machinery  and  equipment  for  pro- 

posed factory   at   Minneapolis. 

Ga.,  Dalton — The  Farrar  Lumber  Co.,  P. 
P.  Farrar,  Secy. — 10-12  in.  outside  moulder 
and  small  band  resaw,  must  be  thoroughly 
modern  and  up  to  date. 

fia.,  Ma«on — J.  S.  ̂ choflelds  Sons  Co., 
Hammond  and  Boundary  Sts,.  V.  A.  Vail. 
Purch.  Agt. — heavy  duty  plate  drill  to  drill 
plates  for  boilers,  delivery  Macon,   (used). 

la..  Den  Moines — The  Des  Moines  Print- 
ing Exchange,  310  2nd  St. — one  16  x  19  in. 

lever  cutter. 

III.,  Chicago— The  Atchison.  Topeka  & 
Santa  Fe  R.R..  80  East  Jackson  Blvd., 
M.  J.  Collins.  Purch.  Agt.  $724,281  worth 
of  shop   machines   and   tools. 

III.,  Chicago — The  Merkle-Korff  Gear  Co., 
313  South  Clinton  St..  A.  Merkle,  Purch. 
Agt. — shop   machinery   complete    outfit. 

in.,  Chicago — The  Paragon  Mfg.  Co.. 
3225  Ravenswood  Ave..  \.  Roehri,  Purch. 
Agt. — one  No.  2  Brown  &  Sharpe  milling 
machine,  late  type,  and  one  surface  grinder. 

111..  Chicago — P.  H.  Rawson,  7  South 
Dearborn  St. — two  Yale  &  Towne,  S  ton 
gear  chain  hoists. 

Mass..  Boston — A.  B.  Croke  Co.  143 
Federal  St. — all  kinds  of  photo  -engraTcrs 
machinery  and  equipment,    (used). 

Mass.,  Fall  River — Fyans,  Praaer  & 
Blackway,  83  .Anawan  St. — one  3  cylinder 
"Kltson"   roving  waste  machine,   (used). 

Mlph.,  Detroit  —  N.  J.  Aulbach,  4040 
Greenwood  Ave. — band  saw  and  equipment, 
30  in.  or  smaller. 

Mich.,  Detroit — P.  E.  Will  &  Son,  6661 
West  Fort  St. — small  bench  lathe  and  drill 
press. 

Mich.,  HoUey — Grinnel  Bros. — 30  x  72 
In.  hydraulic  veneer  press  with  clamps complete. 

Minn„  Minneapolis — The  Electric  Short 
Line  Ry,  Co.,  7th  St.  and  23rd  Ave.,  N., 
W,  L.  Luce,  Pres. — several  power  ma- 

chines for  handling  wheels. 

Minn,,  Minneapolis — The  Northwestern 
Ice  Cream  Co.,  309  19th  St.,  N.  E..  G.  A. 
Ball,  1942  Hennepin  Ave..  Secy. — machin- 

ery for  the  manufacture  of  ice  cream,  also 
refrigerating  machinery.  Estimated  cost, 
$27,000. 

Minn.,  St.  Paul — The  Twin  City  Wood- 
working Co.,  450  Cleveland  Ave..  C.  R. 

Stone,   Secy. — woodworking  machinery. 
Miss.,  Sessums — J.  M.  Greene,  Middle- 

ton,  Greene  and  Dunn  Sts. — portable  air 
riveting  equipment  to  handle  up  to  I  in. rivets. 

Mo.,  Hammond — Lawsen  Bros.,  J.  Law- 
sen,  Purch.  Agt. — planer. 

Mo.,  JopUn— The  Hibbard  Mfg.  Co.,  1019 
East  3rd  St.,  E.  H.  Shackleford.  Purch.  Agt. 
— woodworking  machinery,  shafting,  belt- 

ing and  planing  machine. 

Mo^  Joplln  —  The  Joplin  Center  Cord 
Tire  Co.,  813  Main  St. — vulvanizers,  rollers, 
molders  and  automobile  tire  making  ma- chinery. 

Mo.,  Joplin — The  Monarch  Garage,  410 
Penna  St.,  R.  A.  .Xisely.  Purch.  Agt. — drill 
press,  lathe,  belting  and  shafting. 

Mo.,  Joplin — The  Peerless  Motor  Sales 
Co.,  409-11  Virginia  Ave.,  G.  McFall, 
Purch,  Agt. — drill  press,  lathe,  emery 
wheel  and  stand   tor  electric   power. 

Mo.,  Kansas  City — E.  Warren,  c/o 
Coates  House — printing  press  for  job  work. 

Mo.,  Puievtlle — The  Pineville  Canning 
Co.,  J.  S.  Armstrong,  Purch.  Agt. — machin- 

ery and  equipment  for  canning  plant. 

Mo„  St.  I.oul8 — J.  J.  Connors,  3900 
Easton  Ave. — electric  drill. 

Mo.,  St.  Louis — Schoellborn-Albrecht  Ma- 
chine Co.,  721  North  2nd  St. — machinery 

for  machine  shop  (used). 

Mo.,  Webb  Cit.r — The  Webb  City  Stone 
Co.,  A.  S.  Kerr.  Purch,  Agt. — shafting, 
belting  and  stone  .sawing  machinery. 

Neb.,  Lincoln — The  Lincoln  Welding  Co., 
330  South  10th  St.— one  18  in.  lathe  10  ft. 
bed  and  drill  press,    (used). 

N.  J.,  Jersey  City — The  Home  Mfg.  Co., 
243  Mercer  St. — one  disc  grinder. 

N.  T.,  Adams — O.  D.  Greene  Lumber 
Co.^ — one  adjustable  saw  table  and  rack, 
also  one  heavy  swing  cut-off  saw. 

N.  Y.,  Adams — Shelmidine  &  Moore  Co,, 
Spring  St.,  -R.  F.  Bundy.  Purch.  Agt. — 
heavy  machine  bench  vise  and  hand  tapping 
and  threading  machine  up  to  2i  in. 

N.  Y.,  Bath  —  The  Pine  Grove  Stock 
Farm.  D.  M.  White,  Purch.  Agt. — electric 
driven  milk  and  cream  handling,  cooling 
and  pasteurizing  and  ice  crea«i  making 
machinery  and  equipment. 

N.  Y.,  Brooklyn — P.  W.  Stange,  64  North 
!>th  St. — one  electric  spot  welder. 

N.  Y.,  Buffalo — The  Behringer  Planing 
Mill  Co..  177  Imson  St. — one  30  in.  shaving 
fan  and  one  automatic  knife  grinder. 

N.  Y.,  Buffalo — D.  Calabuse,  656  Ellicott 
St. — tinners  tools;  30  In.  roller;  SO  in. 
tolder ;  small  edging  machine. 

.„Jf'  Y.,  Bnffalo — Whistler  &  Schanland. 1283  Niagara  St. — Japanlng  oven  and tumbling  barrel. 

N.  Y.,  Burrs  MUls — The  Cascade  Milk 
Corp.,  C.  A.  Brown,  235  High  St.,  Water- 
town,  Purch.  Agt.— milk  handling  machin- 

ery and  transmission  equipment. 

N.  Y.,  Cameron — The  C.  Meyers  Co. — 
drill  press,  bench  miller  power  finder  and 
hack  saw,   (new  or  used). 

N.  Y.,  Carthage. — The  Champion  Paper 
Co.,   Lathrop   St. — pipe   threading   machine. 

N.  Y.,  Dolgevllle — The  Dolgevllle  Felt 
Shoe  Co.,  Faville  Ave. — three  IJ  ton  triple 
chain  hoists,  also  roller  conveyor  equip- 
ment. 

N.  Y.,  Elmira — The  Bd.  Edua,  City  HaU 
—eleven  paper  baling  presses. 

X.  Y..  Elmlra— J.  L.  Mclnerny.  311-17 
State  St. — forge  and  blower  equipment ; 
light  lathe,  (used)  ;  arbor  press  and  power 
hammer,    (light). 

N.  Y.,  Harrlsville— J,  De  Graft — portable 
forge  and  blower,  also  concrete  brick  ma- chine. 

N.  Y.,  Jamestown — The  Falconer  Street 
Garagre,  263  Falconer  St. — large  chain  hoist. 

N.  Y.,  Little  Falls^The  Barnet  Leather 
Co.,  Inc.,  598  East  Mill  St.,  E.  L.  White, 
Purch.  Agt. — special  machinery  for  han- 

dling, treating  and  manufacturing  of leather. 

N.  Y.,  I.«wvllle — The  VIrklers  Machine 
Shop,  A.  N.  Virkler.  Purch.  Agt. — hydraulic 
trunk  tire  setter,  also  parts  for  built-in 
forger  including  electric  driven  blower 
and   eauipment. 

N.  Y.,  Lyons  Falls — The  Gould  Paper  Co. 
— pulp  stone  dressing  tools,  2i  ton  triple 

geared  hoist. 
N.  Y.,  Newburgh  —  The  Hudson  River 

Woolen  Mills — one  40  in.  cloth  opening  ma- chine. 

N.  Y..  New  York — The  Amster  Constr. 
Co.,  705  East  133rd  St,— one  cornice  brake. 8  ft. 

N.  Y..  Ogdensburg — The  Monnet  Bedding 
&  Upholstery  Co.,  Inc.,  E.  O.  Monnet, 
Purch.  Agt. — machinery  and  equipment  for 
the  manufacture  of  mattres.ses,  also  up- 

holstery spring  winding  machinery. 

N.  Y.,  Ogdensburg — The  Universal  Re- 
clining (ihair  Co..  inc..  (wooden  chairs),  A. 

P.  Whalen.  Purch.  Agt. — electrical  sanding 

equipment  and  awing  cut-off  saw. 

N.  Y.,  Rochester — The  Continental  Prod- 
ucts Co. — elevating,  screening  and  grading 

machinery  for  proposed  sand  and  gravel 
storage  bins. 

N.  Y.,  Rochester — G.  Erlwein.  568  Lake 
Ave— complete  outfit  and  machinery  for bakeshop. 

N.  Y.,  Silver  Creek — The  Thompson  Pdry. 
Co.,  Oliver  St..  F.  Thompson,  Purch.  Agt. 
— iron  and  brass  foundry  equipment  and 
heat  treating  equipment. 

N.  Y.,  Silver  Creek — F.  R.  Thompson— 
one  engine  lathe,  one  drill  poess  and  other 
machinery  for  small  foundry. 

N.  Y.,  Syracuse — W.  M.  Wischeroth,  100 
Otisco  St.— boiler  to  develop  about  40  b" 
or  more,  also  two  or  three  vats,  4  x  4  x  12 

by  4  in.  thick. 
N.  Y.,  Troy — The  Troy  Yarn  Co.,  20 

River  St.,  one  Davis  and  Furber  twisting 
machine  for  maklnc  2  plv  varn,   (used). 
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The  Weekly  Price  Guide 
THIS  W ■8  MASKRT 

McM  if  grajr  inNi  muMmrrf  aurtinxK  quot«>d  in  ninr 

riti—  i«  tkia  wmIi's  iaaMt,  Wrfkly  quolaliuiiH  on  raatinK 
ratM  miB  >tr— fur  i»cl«<>  arvcral  addiUcmal  c«Blen  of  im- 

roaUw 

ttja 

•r  >U«etanl  shtpec.  platM  and  mild  (tvel  ban 
••  to  qwto  91J0  pOT    100   lb.,  Pittabursh;   but   the 

to  Mt  y«t  Armljr  Mtnblisbwl  on  that  baaia.    Actual 

la  pnMttiii  a*.  •1.40#$l.46  fo.b.   mill.     New  York 
qoote  tterl  ahapea  and  plat««  at  $2.48  a*  asaintt 

ban  at   $2  38  aa  conparvd  with  $2.S3   per   100  lb. 
^jnotaa  ahapea  and  plate*  at  $3.31  at  a^ainat  $2.4A; 

at  till  M  c— pared  with  $2.36  per  100  lb.  one  week 
far  atael  abeeta  greater  than  for  any  other 
•ad  pcicaa  are  bacianint  to  show  upward 

He.;  aathaawy 
'  qjootad  la  New  York  warchooaca  at  file.,  aa  against 

at  Se.  as   rompart>d  with   6|r.  per  lb.   laxt 

'  ahowa  no  improvement  in  demand  but  rising 
in  price*  seems  somewhat  checked.     Lead  market 
tin  Am. 

oil  quoted  at  83c.  aa  aca>n>t  84c.^87c.  per  gal. 

to  New  York.   

IRON  AND  STEEL 

PIC  RON — Per  gross  loa  —  Quoisiiont   cumpilcd   by   The 
Uaiihew  .\ddy  Co.: 
CINCINNATI 
Na.2SouiKen>      $20  52 
Nectbern  Hiuc     2 1  02 
SMihara  ObM  No.  2           21.52 

NEW  YOtK-Tide«»ier  Delivery 
SMthara  No.  2  (Silicoa  2.2S  to  2.7S) 

BIRMINGHAM 
No.  2  FouBdry 

PHIl-ADtlPMIA 
rattcrn  Ha  .  No. 
Vi((iiua  Ne.  2 

2a.  2.2$-2.7$  sil 

day  Fargc    
CHICAGO 

Na.  2  Faaadry  lorsl       
Na.  2  Foaadry.  Souihrin.  sil  2.2$@2.7S 

PITTSBLR«iH.  indudlni  ffrifhi  char(C  from  Villey 
N»2Fo«adnr 
BaMC   

28.16 

17  a 

21  76 
20.74 
21.00 19. 6S 

20  00 

21.67 

18  75 
18.00 
19  SO 

nUM  MACHINUIY  CASTINGS— In  ctnts  per  pound 

Phtsbargk.... 
PbJsdtlplua . . 
AUaau   
DeUOM.   
■radngbsm. 
Dtavn   
Nrv  Or|r*n*.. 
Miasrapoli*  . 
New  York.  .. 

Light 
9.0 
•  7S 
5  0 70 

io 90 

90 
$5 

Medium 

6.0 
5.5 
40 
4  5 80 

60 

60 

60 

('0 

Hrivy 

t   % 

2  65 i^ 
)  0 

3  0 5  0 
}  0 
4  5 
3.0 

SHEETS — Qoots'ions  sic  ia  ceoii  per  pound  in  various  cities 
wsrelMusci  alto  ibt  bate  quotations  fiom  mill: 

Pittihitrth, 

Bhw  Aaocaled 
Na.10      
N*.  12    
Hm.  14    
Na.16    
Bbck 

Ka*  I7aad2l. 
Nas  22  and  24 
Nea.  25  aad  26. 
N»28  . 

1  arte 

MiU  Lois 
2.25 2.30 
2.35 
2.55 

2  15 
2  90 
2  9S 
3  00 

New  York   Cleveland 

28 33 
38 
48 

10 

15 

3  80 

J  85 1.90 
4  UO 

3  20 

3  30 

355 )  60 

3  65 
3  75 

Chicago 

3  38 

3  4' 
3  48 3  58 

3  95 4  00 
4  05 
4  15 

Gslvaaited 
Nos.  10  and  II. 
Noi.  12  and  14. 
Nos.  17  and  21. 
Noa.  22  and  24. 
No.  26   

Na.28   

3  00 

3  10 
3  40 

3  55 
S  70 
400 

3  75 

3  85 15 
30 
55 
75 

IS 

25 

55 

70 

85 

15 

WROUGHT  PIPE— The  fbllowini  discounti  are  to  jobbers  for 
carload  lot*  on  the  Isirit  Pittibuigh  bating  card  - 

Inches I  to  3 Steel Black 

'1 

Iron 
Black 

4*\ 

BU I  I  WKLD 
Galv.  Inches 

58)  iiol).. 
I.APWEI.D 
511  2   

55)  2|io4.. 
511  4)  to  6.. 
50{  7  to  12       40) 

BUTT  WEI.D,  EXTRA  STRONG,  PLAIN  ENDS 

Itoll       69  571  >tol|       44J 
2  to  3       70  58) 

LAP  WELD.  EXTRA  STRONG,  PLAIN  ENDS 

2    64 
2)  to  6    68 
7io8    65 
9  to  12    64 

39 

42 
42 

2         62 

2)  10  4       66 
4)  to  6       65 
7  to  8       61 
9  to  12       55 

Malleable  fittinp. 

2)  to  4. 4{  to6. 7to8. 
9  to  12. 40 

43 

42 

35 
30 

Galv. 

29) 

2SJ 

29) 29) 

27) 

30) 

W 
30 
23 

18 

Oaties  B  and  C,  Banded,  from  New  York 

stock  icilac  net  list.   Cast  iron,  standard  siaet,  20-5%  off. 

sii  m  m 
led,  from  New  York 

WROUGHT  PIPE— Warehouse  discounts  a>  follows: 
New  York     Cleveland         Chicago 
Black  Galv.  Black  Galv.  Black    Galv. 

lto3in.>terlhuii  welded.  66%    53%   60)% 
21  to6in.(ieellap  welded.  61%   47%    58)% 

Malleable  fittings.     Classes  B  and  C,  Banded 
(lock  tell  at  lid  Irtt  10%.    Cast  iron,  standard  lizes,  32-5%  olT. 

MISCELLANEOUS— Warehouse  prices  in  cents  per  pound  in 
lOO-lb.  lots: 

Open  hearth  ipring  steel  (base) 

Sprint  steel  (bghi)  (bssr) 
Coppered  Bctiemer  rods(ba>c).. 
Hoop  iteel   
Cold  lulled  strip  steel   
Floor  plates    
CuM  hnikhed  shafting  or  screw. . 
Cold  hniihed  flati,  iquares..    .  . 
Siiuctural  shape*  (bate)   
Soft  fieel  ban  (base)      

Suft  tied  bai  thapet  (base).  .  .  . 
Soft  tirri  bandt  (base)   
1  ank  plaiet  (bate)   
Kar  iron  (2  0U@2.10at  mill)    .. 
Diill  rod  (from  list)      
Electric  welding  wile: 

New  Yoik  acvrlan 
i  Chicagc 

4.U0 6  00 4  50 
600 6.00 6.00 
7.00 

800 

6.03 

3.38 

2.50 

3.13 
6.25 

8  25 

6.50 

4.60 
4.50 

3.40 

S.35 
3  00 

3  40 

3.85 3.50 3  90 

2.48 2.31 
2  63 

2  38 
2  21 

2.28 
2.38 

2  21 

2.28 

2.98 

2.88 

2.48 
2  31 2.38 

2.38 

2  21 2.28 
55@U)% 

55% 

50% 

to}   
igh  apecd  steel  ia  quoted 

8.50   12813 
7.15   Il2l2 
6.75   10@ll 

in  Cleveland  at  90c.  per  lb. 

METALS 

Current  Prices  in  Cents  Per  Pound 

Copper,  electiolvtic  (up  to  carlots).  New  York   
Tin,  5-ton  lots,  New  York   
Lead  (up  to  csrioti),  St.  l.ouis,  4.65;  New  York   
Zinc  (up  to  carlott),  St.  Louit,  5.02);   New  York   

.,  «,       oo~   .  _       ,  ,,  New  York  Cleveland 
Aluminum,  98  to  99%  ingots,  1-15 

ton  lots      19.20  20.00 

Antimony  (Chinese),  ton  spot       S.(X)  6.50 
Copper  sheets,  bate   19.50920.50  20  50021 
Copper  wire  (carloit)   H@.14.25  17.00 
Coppcrrodt  (ton  Ion)      19.25  21.50 
Copper  I ubing  (lOO-ib.  lots)    20.75  22.50 
Brati  sheets  (lOU-lb.  lots)      16.25  16  50 

Blast  tubing  (lOO-lb.  lots)                       18.00  18  50 

13.621 

30.25 5.00 
5J7I 

Chicago 

18  00 
6.75 

23.00 
16.25 

19.50 
23.00 
18.75 
20.50 
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METALS — Continued 

Brass  rods  (1,000-lb.  lots)      14.25 
Brass  wire  (carlots)      16.  75 
Zinc  sheets  (casks),  (8%  dis.  carlots)..  10.50 
Nickel  (ingot  and  shot),  Bayonne,  N.  J.  41 .00 
Nickel  (electrolytic),  Bayonne,  N.  J    .   44.00 
Solder  (J  and  ̂ ),  (case  lots)      19.00 
Babbitt  metal  (best  grade)      32.00 
Babbitt  metal  (commercial)      16.  50 

15.00 
16.50 
9.15 

15.75 

is!  75 

22.b6 
41.00 
13.50 

19.00 

36.0 
9.00 

SPECIAL  NICKEL  AND  ALLOYS— Price  in  cents  per  lb. 
Malleable  nickel  ingots       45 
Malleable  nickel  sheet  bars       47 

Hot  rolled  rods,  Grades  "A"  and  "C"  (base)       60 
Cold  drawn  rods,  Grades  "A"  and  "C"  (base)        72 
Copper  nickel  ingots        37 
Hot  rolled  copper  nickel  rods  (base)       45 

Manganese  nickel  hot  rolled  (basej  rods  "D" — low  manganese  64 
Manganese  nickel  hot  rolled  (base)  rods  "D" — high  manganese  67 
Base  price  of  monel  metal  in  cents  per  lb.,  f.o.b.  Bavonne,  N.J.: 
Shot      35  00     Hot  rolled  machined  rods  (base)   .  .      53.00 
Blocks      35.00     Hot  rolled  rods  (base)       42.00 
Ingots     38  00     Cold  drawn  rods  (base)       56.00 
Sheetbars...   40.00     Hot  rolled  sheets  (base)       55.00 

OLD  METALS— Dealers'  purchasing  prices  in  cents  per  pound: 
New  York  Cleveland  Chicago 

Copper,  heavy,  and  crucible      10.00  10.50         10.50 
Copper,  heavy,  and  wire        9.50  10.00           9.50 
Copper,  light,  and  bottoms        8. SO  8.50           8.75 
Lead,heavy        3.7S  3.50           3.50 
Lead,  tea       2.75  2.50          3.00 
Brass,  heavy        5.7S  5.50           8.50 
Brass,light       4. 25  4.25           5.00 
No.  1  yellow  brass  turnings       S.OO  5.00          S.2S 
Zinc...       2.7S  2.00          2.50 

TIN  PLATES— American  Charcoal  Plates— Bright— Centf  per  lb. 
New 

.      York 

"AAA"  Charcoal  Melyn  Grade: 
IC,  20x28,    112  sheets       20.00 
IX,  20x28,    112  sheets       23.00 

"A"  Charcoal  Allaways  Grade: 
IC,  20x28,    112  sheets        17.00 
IX,  20x28,    112  sheets       20.00 

Coke  Plates,  Bright 
Prime,  20x28  in.: 

100-lb.,        112  sheets       12.50 
IC,  112  sheets       12.80 

Terne   Plate 

Small  lots,  8-lb.  Coating: 
100-lb.,    14x20         7.00 
IC,  14x20         7.25 

Cleve- 
land     Chicago 

18.25 
21.00 

16.00 
18.75 

12.00 
12.30 

.5.60 

5.85 

18.50 
20.90 

17.00 

19.60 

14.50 
14.80 

7.25 7.40 

MISCELLANEOUS 

Cleve- New  York  land       Chicago 

Cotton  waste,  white,  per  lb....   20.07J(g?0. 10  ?0. 12         ?0.12 
Cotton  waste,  mixed,  per  lb   055®. 09  .09  .09 
WipingclothsperM.,  135x131    50.00        55.00 
Wiping  cloths  per  M.,  13 Jx20{           55.00        65  00 
Sal  soda,  100  lb.  lots    2.80  2.50  2.65 
Roll  sulphur,  360  lb.  bbl.,  per  100 

lb...       2.85  3.25  3.50 
Linseed  oil,  per  gal.,  5  bbl.  lots...  .83  .99  .97 
White  lead,  dry  or  in  oil     100 lb.  kegs.       New  York,  12.25 
Red  lead,  dry      1001b.  kegs.       New  York,  12.  25 
Red  lead,  in  oil     100 lb.  kegs.       New  York,  13. 75 
Fireclay,  per  75  1b.  bag    .80  1.00 
Coke,  prompt  furnace,  Connellsville. .  .per  net  ton     S3.25@3.50 
Coke,  prompt  foundry,  Connellsville..  .per  net  ton       4.25@4.75 

SHOP  SUPPLIES 
Current  Discounts  from  Standard  Liitt 

75% 

60-10% 

65-5% 

60% 

50^5% 

55% 

New       Geve- 

„     ,.  York         land    Chicago Machme  Bolts: 

All  sizes  up  to  1x30  in      60-5%  60-10%  60-10-10% 
Hand  ljx3  in.  up  to  12  in       50%   60-10-10%   60-10% 
With  cold  punchtd  sq.  nuts       50% 

With  hot  pressed  hex.  nuts  up  to  1x30 
in.  (plusstd.  cJtraof  10%)        55%        54.00  off 

Button  head  bolts,  with  hex.  nuts       35%     J53.90  net 

Hex.  head  and  hex.  nut  bolts        40% 

Lag  screws,  coach  screws        65% 

Square  and  hex.,  head  cap  screws.  .  .  .75—10% 
Carriage  bolts,  upto  1  in.x30in    50-10% 
Bolt  ends,  with  hot  pressed  nuts       60% 

Tap  bolts,  hex.  heads       25% 

Semi-finished  nuts  g  and  larger        75% 

Case-hardened  nuts        65% 
Washers,cast  iron,  Jm.,  per  lOOIb.  (net)      J 

Washers.cast  iron,  fin. per  100  lb.  (net) 

Washers,  round  plate,  per  100  lb.  Off  list 

Nuts,  hot  pressed,  sq.,  per  100  lb.  Off  list 

Nuts,  hot  pressed,  hex.,  per  100  lb.  Off  list 

Nuts,  cold  punched,  sq., per  100  Ib.Off list 

Nuts,  cold  punched,hex.,per  100  Ib.Off  list 
Rivets: 

Rivets,  5^ in.  dia.  and  smaller        60-5 %  60-10-10%     65-5% 
Rivets,  tinned        60-5%  60-10-10%  4Jc.  net 
Button  heads  f-in.,  {-in.,  1x2  in.  to  5 

in.,  per  100  lb   (net)      33.35 
Cone  heads,  ditto   (net)        3 .  45 

H  to   l|-in.   long,    all   diameters, 
EXTR^  per  100\h         0.2S 

75-10%    f^80% 

4. SO 

?3.S0 

S3.  SO 

J. 75 
3.  SO 3.50 

4.00 3.50  net 

3.00 

3.50 
4.00 

3.00 
3. SO 

4.00 

3.00 3.50 
4.00 

3.00 

3.50 4.00 

33.25 

3.35 

S3. 00 

3.10 

I  in.  diameter    EXTRA 
\  in.  diameter    EXTRA 
1  in.  long,  and  shorter    EXTRA 
Longer  than  5  in    EXTRA 
Less  than  200  lb    EXTRA 

Countersunk  head^    EXTRA 
Copper  rivets ....  .B  ... . 
Copper  burs   

0  15 0.50 
0.50 

0.25 

O.SO 

0.15 0.15 0.50 
0.50 

0.25 
O.SO 

0.35       33.35  ba.e 

60-5%        50%     50-10% 
40%  50%         

Lard  cutting  oil  (50  gal.  bbl.)  per  gal. 
Machine  oil,  lubricating,  (50  gal.  bbl.) 

per  gal   '   Belting — Present  discounts  from  list  in 
fair  quantities  (^  doz.  rolls) 
Leather: 

Light  grade   

$0  65      30  50       30.55 

0.4S        0.35 0.40 

50%    SO-S%  60-10% 

Medium  grade      40-5%  40-10-24%    50% 
Heavy  grade         35% 

Rubber  and  duck: 

First  grade         60-5% 

Second  grade   60-10-5% 
Abrasive  materials — In  sheets  9x11  in.: 

No.  1  grade,  per  ream  of  480  sheets, 
Flint  paper            35 .  84 
Emery  paper       ,         8.80 
Emery  cloth   _.          27.84 
Flint  cloth,  regular  weight,  width  3 1 

in..  No.  1  grade,  per  50  yd.  roll,        4.50 
Emery  discs,  6  in.  dia.,  No.  1  grade, 

per  100. Paper    1.32 
Cloth           3.02 

40%      40-5% 
50-10%       

60-5%  60-5% 

33.85 

11.00 

32.75 
36.48 

8.80 

29.48 

4  95 

49 

20 
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R.   p.   arterWr.  Cuuniy    Rd.  Oomr. 

T-     WMMtaara  — ^M     WlH«tt«w«    BMc  — )ack  hiuMMr  and  aii 
Wte.  W^   M>fc  » .  o.coihm.      rm^    rm*.h»wMtt-rtw    w 
A«J.     (iinaiiii  ir.   UMk   kM    pBMf    siMl  C>» .  r»rm«rs  Bank  Bl* 

   —  Ljm«s 
•l.  R    ItaMUk.   rvrrlk.  A    _     _  .^^           ,         „ 

«««tlnal  *M|  4ttii .  rartaNi  fwM  mm        wmfcaalral  cMlvvytac  •qulpim-m  (or  two 
M«  UM*  tar  M  tai    uvhak  »luu. 

r%.    mialwrtlk— R     M.    WeAnutty.    Park 
IL     T,.    WiJHlaa  a  —  ̂ >»     Wwattaw*    BMc— )ack  hawnr  and  air  cwnt»ri'aaur. >•(     L<>>*chbur|i 

Bids. — >lxtMpn  Inon 
eoatiniMMM    hot    atrlii    mill    with    ausUiary 

«.   T.  W«o*M>   trhMMiwP.  a>— Hm    wittHMnMiL 

It   nw  »«Ma:  «M    Utirna   raunr    ibartHta  «.-  iin«  ol  maekUnvry aaii    mnlpRMNti     (ui     Um    nuuiutaetuf*    of 
il  rooflmr  UW. 

TMia..    MvaiiriiU — Tltr    Mrinphla    FVndt^r 
A    Kimiiu-I    WkH..    (3    Soulli    4(li    Si.    P.    H. 
M>>.      I'rop-  nutoliliK  r\.     r«iulpiiic>i)i.     no., 

>  la   atralcttit-iiiiiK   friulrre. 
T»c,    AaaMa — N     K     nrxwn.    Stale    Hy. 

Dvpt. — IMi  lua   Ico   ni«nur«(^urlnR  plant. 
Taa.,  RraBMBat — Th«  Hrouka  Supply  Cu., 

T9>    l<yanhlln    81    -onv    &4    In.    iMtrlnc   ma- 
lt   In.    »    l«    fi     lath*   anil    milling 

mt    aritintA    C    « 
rutck.    AtL—mU  r«««   rto  MW. 

(t  hit.  boUPT.  »ic. 
9*  f^  Bl0h  ̂ ilM^^Tho  Roy»c  F^c^naon 

CV.  R.  PMVMMb  Iter. — lotamativ*  iTMM 
••  Wa«t»  I  yC  ehua  bImM  ur  oraaar  pm>I 
'  YM.  flin  lOtwhlM.  raU  irurh  or  raad «ta«  ■mmmUim  (wmIi  ;  ate>  a  —II 

tiMw  rUwiWh  or  BMrtoa  iwoHwrrod. 
1«.M*  ft.  of  S<  ta.  laiita  M 

*l  ti»ck. 

K.  e..  Urtiifcoij  Tlia  Wyatt  Oraalt*  Pav- 
~^  "  ~  P.  a  Bos  !•  RF.O.  Na  * 

and   holator  oom- 

InMtk 

_   BMtani   Mehv.   Oa.. 
k«  PMwl  M-  A.  Smith.  Ptti«h.  Act. 
>  K*  Ik  >  aril  iMlvwaal  rafflla*  ma- 
»L»a>w«r  paaeh  prwi^   1.M*  Ok  *r«»> «Uard  or  BUaa. 

A.   Oaiia— tl_   Innia   Machtao  Tool  Co.. 

Ta..  Lvoabars — B.  H.  Bmn>-h— cannlns 
■MchhMry  anti  uutni  (new  or  u»<-<l). 

Wash.,  Abvrdtva— Tile  I'nrt  ut  ara>'a 
Harbor,  om<-«  ur  I'omn.,  20(  Kant  Wlahkah 
St .  P  II  L«mb.  l'rt«. — recvlvea  bliln  until 
April  II  for  on»  t  ton,  tS  ft.  Iravellnc 
hamrocrhrad  cmna. 

Wl*..  Aa«l«*— Mattefa  Broa..  O.  MatUta, 
Purch.  Act. — rip  aawa  (power). 
Wb..  narlla(t«a— P.  Fladlar  watlhlTll- 

eal  liaklns  rquipmrnt. 
Wla..  Baa  Olalr*— B.  Potarman.  Ill  OHb- 

aon  St.— dry  dranlnc  and  laundry  machln- 
«M  FaaH  St.  C  iaaa%  Pureh.  Act.    »■•    try  and  Miupmmt  for  propoaad  dry  claanlnc 

iac  dy»amo.    " " 
platiiW   4y«amo.    lo    volta, -'^     -  -  -         luil    to    No.    I 
  itha  14  In.  or 

l<  m  Bwli«.  with  fl  n.  or  •  ft.  bad;  ona 
1)  la  boM  eottar:  two  •  ft.  haodinc  rolla. 
oM  (or  I  la.  and  ooa  (or  No.  !•  plata. 

•.   n»Tilaad    Th«  Am*r    S«a»l   *  Wtra 
C^.   WoMam    Raairri    Bide. — yartooa   ataa 

A«aL 

lava:   taro 

piaat  OQ  cThtppawa  Rd. 
WU..  Rfkham— F.  J.  Schmidt— rrfrltrr- 

atlnc  and  ie»  eraam  makiitc  machlner>'. 
aaak.,  <lami»rr — A.  Bvrgan— onv  barli>y 

rrlap  machine.  No.  t. 

Wla..  Martaatia— H  A  Whitr.  !000  Hall 
Ave. — ca*  atorac*  tank  and  pump. 

WU.,     MllwaahM— Thr    M      B.     M      M(c. 

a.r»^    r!^  M;r,rcit—     !•«"«»»•  Act.— ona  or  two  lathoa. 
-two  WW  papw  cnl-         Wl..     MllwaahM— Thf     Rlcht     Laundry 

Q   Btver   prws    atamla:   t)!^ :    two    <'o .   114   How.-ll  Ave.— belt  drivrn   laumlry 
and   lnip«Mlnc  tabW* ;  'two  variety     machinery. «aw»:    two    I*    la.   band    aawa;    two         ygi^    MllwaakM— H.    C.    Schauer.     1146 

Jotntara:     two    comblnMl    oil    Moaa    nth   Arc  — I'nlvi-riuil    woodworker,   elocirto 
taro   qolek   ehanc*    sear   lalhea;     nwtor  power. 
drill   pliaaaa:    two    wha^  alec-  miwaakaa— M.     A.    WelnreU,     S4I 

two  »«.ln.   «>»"'"« Jjlgl^     Lake  8t.^ne  10  x   10  x   10  and  one  8  x  8 
T««^rTr^     »   »   •»'•  roinpreaaor.   ala.>  one   HI   x    «   x    10 T- --^r:!^^^^-^.- J*°.-.'-'"^S.*    d*  d.d.  akaleton  holat  and  two  7  x  10  d.c. 

,w.  h«.f«.C  ̂ SS^»S;ehrn«"'a'Sl     «« "«    •«•'•'-  Wh  •«»•"    ̂ ,  „  ,  ,    _ Oal„  rilataa — D.  8.  riuff— epeclal  ma- 

«K.  A  n  R^inaon  Co.  chlnery  na.1  iqulunient  ror  ■  alilnet  wopd-
 

**•  ̂   ̂ V^^!S^mMi    worklnc   pUnl       ftatlmaled   co»t.    »16.»00. 
Oat.  Mllrhell — Tlif  Wettlaufer  Fdry.  Co. 

— moilrrn  rHiulpnicni   ror  propoaed  roundry. 

Oal..  Part  Artliar-  -Thr   I'rovlnclal  Papar 
Mllla    l.td .   A     <■     l"€iuriiliiri>nl.    Dlv.   Mirr.— - 
wvrnty-«hr<»    book     machlnpB    capatile    of 
tuminc  out  II  ton  of  book  paper  |M-r  day. 

Qae..     Maatraal — The     Fronicnac     Fdry, 

Pa,    Sfla— Tlw    BIyaitooa    Mfr.    Co.    oATo.    I.td..    »8«    Cart
lar.  Sl.-.-qulpm.nt    ror 

SoHaca,    will    take    ovor    th^  mm 
of   tha  Tttoacia   TVml    <'o..    Sth_  anil 

MM    DaWaW   Aaa^-ooa' alaetrk-   arc  waM- 

A.   MwteMa— Paltoa    Broa.    (fnandry) — 
MM   larc*    pn««niBttP    rollover. 

Btl,     pawaa  CMy — The  Munk-lpal  WaUr 
A   L^M    Dap*  .    P.    H.    iHiniou.    Hupt  — onv 
II    kkS    «    ft.    bMMh    Uihe    with    mllllnc 

~  tw  chuck  (oaed) 
Mfc. 

foundry  on  LapaUlaur  St. 

Ka.  bare,  and  Inatall  malarial  and 
   jfw    for    tha    manofartuni    of    con- 
•ivla   Maeh   and    eooeretr    mixinc   machln- Mv.      TiMo  Btaal  la  lo  !•«  oponitrd   (It   la 

m4i.    aaly    aalU    Cambrulfr    Sprlnca 
wWck  waa  daalroyad  by  ira.  oaa  be 

Ooaboelaa   Imn 
It  too.  oaa  I  ton 

Metal  Working  Shops 

Aaaroaa  Woratad  Co 

Sla..   J.    Laa,   I^  " throwera.    macftma 

Oaaa..  Oeoraetawa— Oraanwood  *  Noerr, 
Arrhta.   and   Err...   147   Main  St..   Huprord, 
are   recclvlnc  bld»   for  the  conmnictlon   of 
a  I  story,  ti  x  ItO  ft.  addition  to  plant  of 
Ollbart  A   Bennett  Utg.  Co..  manufacturera 
of  wlf«  coo^a     Eatlmatad  ooat.  171,000. 

A-    Voao— •ato-         caaa.    TarHactan — The  Amer.  Braaa  Co.. 
fbr    new    mill    at    waterbury,  plana  to  l>uUd  a  mllln*  mill  on 

Water  8L,  btra.     Private  plana 
^  in.,    rhleaca     N.    Porta    A    Rro»j^    MM 
^2Zi    Ocden  Ave.,  ara  raeahrlnjt  bida  for  the  con-    •<••    atnirtlon  of  a  1  atory.  100  x  1»4  ft.  parac; 

*afUaS.  baitlas.  ate.  ottil-87   North  Crawford  Av.-.     l->irmated 
O.  Boaia.  I*l«  Korth  4th    rom.   ftO.ooo.    J.  T.  Fortln.  $«o  Iilue  laland 
tn,  laiDari  aad  baltlac.         St..  Archt. 
A.  DoMa  Jf»  EltowoTth         fg  WWIIaevllto  —  Tba    Whltln    Ma- 

•"*  chin*  Wk«.  U  recrlvinc  lilda  for  the  con- 
■trurtlon  of  a  1  atory.  76  x  ino  ft.  paracr 
and  nre  houae  at  plant.  Kirtlmated  rnat. 
llto.OOo.  J.  t>.  Iceland  A  Co..  41  Ml.  Ver- non St..  Boalon.  Archta. 

Maaa.,   WliMla..llle  — The      Whltln      Ma- 
Wka    I*  rM-elvliia   I'Ida   (or  II"  •-I'tton 
of  a    4    irtory.    »G    x    100   ft      .  ilx 
marhin>Tv  pUnt.     Katlmatad  <••>" 
J.  I>.  l.,eUnd  Co..  41   Mt.  Vemon  m.,  »>»irton. 
Archta. 

O,    Yaaavalawa— The    Kalmaa    Oo...  41 
   Waal   Monru>-   Ml  .   Chk-aco.   haa  ha4  plana 

Korth  4»«h  »i  —one  No    J  Brown  A  Sharpe    prvparad   for   ih.    lonatrocttoji   of   a   fM    « 
•r  aSaOaf'  aarf aca  rnnlrr  «>*  ft-  x*^'  rabrkratm*  plant  <ln  I  unlta). 

Pa..  Phlh.  Tba  J.  C  H.  Aalotnatk:  Ma- 
ctitoa    Wka,    H84    North    rairhHI    »C— ona 

Pa.  rasa  r  W  Maoer  A  >oaa  Oo^ 
Wayna  A»ai.  aad  Brtatal  IH^— •»»  Ihoaaand 
I  a  I  «a«to  for  Priaca  BroHh  rovina fiaaw 

Ps,  m—  Thi  North  Haatf-m  lo  Mfa. 
<\>.Titm  and  Lairay  llta  -  k»  manofac- 
tuilac  aad  oowreyar  maehlnery 

Pa.,   rtm       TT       Sobel    Machine  Co.    il* 

on    Poland    Av«,    hera.      BMImated    cost, 
ttto.oio.     Privato  plana 
Pa~  Ror->il— "Hia  Koppel  Car  Repair  Co., 

•iiliAltllar^-    of    (he    Piviuiea    Btaal    Car    C\)., 
I  'la  raoalvInK  i>iii« 

.   I  Htory,  lu  X  .'<"' 
Pa.,  •'hlla. — Thf  otty  will  aoon  awani  llu- 

contract  for  the  conmructlon  of  a  100  x  i.>i>i 
ft.  oltWv  and  nvki-hlne  ahup  on  SHIh  mul 
f^mlirlu  St«.  Rallnwted  ooat,  175.000.  .\ 
K.  Uavla.  City  lUlU  fOncr. 

Va.    Norfalk— The    AlUntlr    Iron     \Vk^ 
Water    St..    plana    lo    rehullil     llu    inuoluiK 
aho|>  and  Iron  worka  on  Suuihuiiiplun  Av<'.. 
which    wnrv   ileal  roved    by   (In'       KatlmaleU 
lom.  |2liu.000.     F.  H.  Maal.  Prt<M. 
Wk..  Marlaetle— T.  Klavor.  Jr..  Archt., 

IHSI  DuKliip  St.,  la  reri'lvtiia  blda  tur  the 
i-onii(  met  toil   of    a    1    atory.    115    x    117    ft. 
faraai-  on  Court  St.  for  H.  A.  N\'hlti\  XOOO tall  Ave.  K^tlmiited  ooat.  $40,000. 

Mia..  Kaelae  W.  J.  Redden.  Archt .  i»\» 
ArllnKton  Ave.,  la  reeelvinc  blilM  for  the 
oiiMHiruction  of  a  >  atory.  BO  x  100  ft. 
aaracp  for  the  Jaoolaion  Auto  Co..  1711 
Waat  <th  St.  Rhtlmuted  ooat,  $41,000. Noted  March  1. 

Oal.,  Mltehell— The  Wattlaufer  Mry,  Co. 
will  liiiild  u  70  x  80  ft.  addition  to  lU 
foundry.     Kstlmated  ooat,  $15,000. 

General  Manufacturing 
a  Alachular.  Archt..  28 

ISaat  Jackaon  Blvd.,  la  recelvlnc  bIda  for 
the  conatruotlon  of  a  •  atory.  125  x  125  fl. 

Srinllnr  plant  on  Jaokaon  Blvd.  and  L«.nin t    for   the    U.    S.   Sample   Co.      Batlmated 
ooit   $150,000. 

III.,  rhieaco  —  F.  D.  Chaae,  Archt.,  «4.'. North  HIchlcan  Ava.,  la  reoelvinc  bIda  for 
the  conatrucllon  of  a  I  atory,  150  z  150  ft. 
factory  on  DIveraey  Pkway.  near  Aahland 
St.  tor  the  Paaacho  Atrbruah  Co..  1»1»  Weal 
Waahlngton  St.  liktimated  ooalt  $50  000. 

III.,  Chleara  —  Newhoua*  A  BonihAra, 
Archta..  4630  Prairie  Ave.,  are  recelvlnc 
bIda  for  the  conMruoUon  of  A  1  atory,  00  x 
170  ft.  tee  creiun  factoiT  (lat  unit),  on 
Federal  and  45th  Su.  for  the  Ooodman 
Amorlcan  loe  Cream  Co.,  100  Weat  46th 
Plaoa  Bbtlmated  ooat.  $75,000.  Total  coat 
of  project  1400,000. 

in.,  Boek  bland— The  Illlnola  Oil  Co.,  215 
Safe  Bids.,  will  build  a  3  atory.  40  x  160  fl. 
olHoe  and  factory.  Batlmated  coat,  $1S0,'000. 
F.  J.  Welah.  Prea.     Noted   March   83. 

Mo.,  Kaal  JapUn  (Joplln  P  U.)— The 
Wlldolt  on  Co.,  718-21  WooilrulT  BWif . 
SprliisQcld,  la  recelvlnc  blila  for  the  con- 
atruction  of  a  1  atory  oil  refinery  hen'. 
Elitlmated   ooat,    $100,000.     Private   plaiiH. 

O.,    VIloa — The    IJcklnc    Window    Olu^n 
Co.  plitiiH  to  rebuild   It*  blowtnc  ami  |ib>-u 
Inc    plant     which    wim    deatroyed    by     llu-. BaUmated  losa,  $100,000. 

Pav  PhUa, — J,  B  Van  Sclver  Co.  Mar- 
kat  St.  Ferry,  Camden.  N  J.,  manufac- turera of  furniture,  will  aoon  award  tha 
contract  for  tha  conatructlon  of  a  7  atory. 
17  X  (1  X  lit  z  220  ft.  warehouae  and 
factory  on  Arch  St  and  Delawan-  Ave, here.  Rstlmated  coat,  $800,000.  Balltncar 
Co..   Itth  and  Cheat  nut  St  a,  ArchU. 

Pa..  Phlla. — Wlttmnn-Morlnrlty  Co.  4lh 
and  Vino  ,'^la.,  him  iiwanlcil  ilio  contract  for 
•.tie  ronatnii-llcin  or  a  3  atory.  100  X  860  ft. 
li-ather  factory  on  Wcaimoreland  and  Broad 
Ht».     Batlmated  ooat.   $75,000. 

S.  I.,  Paw<aeha4  The  Potter  Fin.'  Spin- 
ners, Inc..  Newport  Ave.,  haa  awarded  the contract  for  the  conatructlon  of  a  >  story, 

40  X  76  ft.  mill  on  Newiiort  Ave. 

T*aa~  Naahvllle— The  Union  Ice  Cream 

Co.,  817  Broad  St..  Is  havlnc  plttim  pre- 
paid for  tha  conatructlon  of  a  :i  atory 

Ice  cream  factory  on  12th  and  Broud  Sla. 
natlmatad  coal,  $200,000.  Mann  A  Hoi- 
man,   Stahlman    Uldc ,    Ai«hta. 

Tax,  ArUacloB— J.  P.  KInc  and  :.  Davia 
aro  promoters  of  a  company  which  hiia  had 

K'aaa  prapared  for  the  construction  of  a  8U n    lea    manufacturlnc    plant,      Batlmated 
coat.  $40,000. 

Wla~  Mllwaohee  — Tlie  Interior  Wood- 
work <'o..  r.:i  I'lirk  81.  haa  awanl.-'l  the uontrnct  for  llic  conatructlon  of  u  3  alory, 

07  X  I«'i  ft  and  2  atory.  70  x  lOn  ft  fac- 

tory and  atornce  plant  on  Park  St  Noti>d March  t. 

Wis.,  Mllw*uk»e  — Tlip  Natl.  KnlttlnC 

Co..  906  Clinton  81  .  haa  awarded  the  con- tract for  Ihi-  I'oiistructlon  of  a  4  atory, 
40  X  42  ft.  iimiiufaclurlnc  Plant  "ii 
Clinton  St. I 
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Making  a  Punch  Press  Department  Safe 
How  a  Manufacturing  Company  Has  Greatly  Reduced  Accidents — Securing  the  Necessary 

Co-operation— Methods  and  Devices  That  Helped  Make  for  Safety 
By  C.  B.  AUEL 

Manager,  Employees  Service  Department,  Weatlngrhouse  Ejlectrlc  and  Manufacturing  Co. 

A  POWER  press  is  among  the  most  dangerous  tools 
to  operate,  so  that  a  press  department  may  be 

.  considered  as  having  one  of  the  greatest  accident 
hazards  in  the  average  manufacturing  plant. 

An  exception  to  this  general  statement  is  to  be  found 
in  the  works  of  the  Westinghouse  Electric  and  Manu- 

Meetings  of  the  safety  patrol  are  scheduled  at  inter- 
vals, at  which  safety  matters  are  discussed  by  the 

members  and  by  various  of  the  works  personnel  as  well 
as  by  outside  experts.  In  addition,  meetings  of  the 
department  superintendents  and  their  staffs  are  held 
from  time  to  time  when  actual  accidents  in  their  depart- 

FIG.  1.     EXHIBIT  OF  ACCIDENT  PKODUCERS.     FIG.  2.     FIRE  HOOD  FOR  ENAMELING  ROLLS 

facturing  Co.,  East  Pittsburgh,  Pa.,  where  the  safe- 
guarding of  the  press  department  has  been  systemati- 

cally studied  and  developed.  All  safety  work  is  under 

the  direction  of  the  manager  of  the  employees'  service 
department,  reporting  to  the  vice-president  in  charge 
of  engineering  and  operations.  A  supervisor  of  safety 
appliances  has,  however,  immediate  charge  of  the 
details  of  operation  and  routine. 

In  the  purchase  of  new  tools  and  equipment,  prefer- 
ence is  given,  other  things  being  equal,  to  those  best 

guarded;  further,  when  a  tool  is  taken  out  for  repairs, 
it  is  guarded  if  need  is  shown,  before  being  put  back 
on  production. 

To  assist  in  keeping  every  one  on  the  mark,  a  safety 
patrol  of  about  fifty  members  has  been  organized,  most 
of  whom  are  workmen.  Their  duty  is  to  patrol  their 
departments  one  of  more  times  weekly,  in  order  to  see 
that  the  workers  are  handling  themselves  and  their  tools 
properly,  that  gloves  are  not  worn  when  gloves  would 
be  dangerous,  that  goggles  are  worn  when  their  non-use 
would  be  a  hazard,  that  guards  are  being  used  or  are 
not  removed,  that  fire  plugs  and  lights  are  not  covered 
or  blocked  by  material,  etc.  Should  any  infraction  of 
rules  be  observed  by  them,  the  matter  is  usually 
reported  to  the  foreman  of  the  department  involved.  For 
their  service  in  this  safety  work,  they  are  paid  at  their 
average  earned  hourly  rate. 

ments  are  reviewed  and  ways  and  means  discussed  to 
prevent  any  recurrence.  Occasional  meetings  of  the 
rank  and  file  of  the  workers  likewise  take  place. 

Thermometer  charts  are  posted  throughout  all  depart- 
ments so  that  employees  may  see  the  record  of  their 

individual  departments,  the  average  number  of  accidents 
per  month  for  the  preceding  year  as  well  as  the  accidents 
each  month  for  the  current  year,  being  given. 

Bulletin  boards  as  well  as  the  shop  magazine  are 
also  utilized  to  convey  information  to  the  employees; 

but,  even  they  do  not  fully  cover  "safety  advertising" 
requirements,  so  a  traveling  bulletin  board  or  exhibit 
has  been  constructed,  on  both  sides  of  which  are  shown 

actual  "accident  producers."  This  exhibit.  Fig.  1,  is 
mounted  on  an  electric  battery  truck,  travels  slowly  up 
one  aisle  and  down  the  other,  in  and  out  of  buildings, 
reaching  the  various  floors  by  means  of  elevators,  until 
practically  all  employees  have  had  their  attention  drawn 
to  some  of  the  things  that  cause  accidents. 

It  is  being  more  and  more  generally  recognized  that 
the  mechanical  guarding  of  tools,  does  not  constitute 
the  solution  of  the  problem  of  accident  prevention  in 
the  industries,  and  is  but  one  of  a  number  of  considera- 

tions entering  into  this  work.  Among  other  items 
requiring  solution  as  a  part  of  this  problem  may  be 
mentioned:  Labor  turnover;  good  health;  cleanliness 
and  neatness  (personal  and  plant) ;  good  lighting;  pro- 
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kihitioa:  •ducation  iEnfUah  Unfuac*  at  l»ast) ;  care- 
fitlBMa.  In  carrjring  out  this  program  in  part  at  least. 

tW  preei  deyartneat  is  kapt  acrupulousb'  n««t  and  clean ; 
aad  the  aiatea  are  regulariy  maintaiiMd.  Excellent  litcht- 
inf.  botli  natural  and  artificial,  has  alao  been  provided, 
tkm  latter  coasisting  of  t*>wnil  illumination  as  well  as 

:rARn  r<»R  hotm 

cleats  are  placed  on  the  floors  at  corners  and  aloiiR  the 
sides  at  a  suitable  diMtance  from  the  piles,  so  that 

passing  workmen  will  not  come  in  contact  with  sliarii 
edges. 

Much  of  the  material  used  is  enameled,  some  of  i' 
in  sheets  before  punching,  and  where  this  is  the  case  :i 
device  which  might  be  called  a  box  tongs  has  been  con- 

structed, to  insure  the  safe  handling  of  the  finished 
product.  In  the  enameling:  proces.s.  there  i.s  a  fire 
hazard  since  the  enamel  which  is  balced  on,  is  of  an 
inflammable  material.  A  very  effective  hood,  Fig.  2, 
has  been  provided  to  smother  any  Are  starting  from 
this  cause,  the  hood  being  .simply  lowered  over  the 
enameling  rolls  through  which  the  sheets  pass,  after 
which  a  hand  tire  extinguisher  is  quickly  turned  into 
the  hood. 

In  cutting  the  sheets,  danger  from  injury  is  provided 
-ainst  by  simple  guards  shown  in  Figs.  3  and  4,  the 

nrst  for  slitting  shears,  the  second  for  the  squaring 
shears. 

In  the  actual  punching  of  material,  every  effort  is 
made  to  do  the  work  automatically.  If  an  automatic 
operation   is   not   feasible,    the   work    is   arranged   to 

no.  4.     Ot'ARD  FOR  SQUARINQ  KHBAR8.     FIO.    B.     ITSINa  A  St^CKER 

KIO    t      AN   IMI'ROVEU  SLTKEK 

iadividaal  lights  at  the  tool  where  needed.  The  number 
«f  siMS  and  grades  of  sheet  meUl  used  are  kept  at  an 
absolate  minimum  and  arrangements  have  been  mad( 
with  the  suppliers  to  ship  on  wooden  skids. 

In  this  war  the  band  irons  formerly  used  for  tying 
the  OMtarial  into  bandies,  have  been  dispensed  with, 
aad  oaloading.  transporting  snd  piling  have  been 
greatljr  simplified.     Protective  comers,  toe  boards,  or 

avoid  the  necessity  of  the  hands  of  the  operator  being 
placed  at  any  time  within  the  danger  zone.  Punch 
presses  will  almost  certainly  repeat  sooner  or  later,  and 
bolts,  nuts,  etc.,  will  become  loose,  so  that  any  guard 

which  is  depended  upon  to  throw  the  operator's  hand 
out  of  the  danger  zone  as  the  press  goes  into  action, 
is  not  so  reliable  as  a  guard  or  device  which  requires 
the  hand  to  be  moved  to  a  safe  position  before  the 
operation  commences. 

A  unique  device  for  feeding  small  approximately  flat 
material  both  into  and  out  of  a  press  is  shown  in  use 
in  Fig.  6.  It  is  a  hand  sucker  (operated  by  means  of 
a  suction  pump)  which  is  placed  on  top  of  the  material, 
a  valve  in  the  handle  being  opened  by  pressure  of  the 
thumb  on  a  button  and  the  sheet  then  lifted  either 
into  or  out  of  the  press.  The  sheet  is  released  by 
removing  the  pressure  on  the  button.  This  device  is 
also  made  with  two  or  more  suckers  at  different  levels 
attached  to  the  same  handle,  for  use  with  punchings  of 
more  or  less  irregular  shape.  A  recent  improvement, 
Fig.  6,  has  eliminated  the  necessity  for  the  pump,  the 
suction  being  secured  by  squeezing  a  bulb  in  the  handle 
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FIG.    7.      LIFTERS   FOR  SMALL.  WORK 

into  position  in  the  press.  Closing  the  valve  releases 
the  sucker  from  the  sheet. 

In  Fig.  8  is  shown  a  battery  of  presses  and  illustrates 
the  type  of  guard  used  for  flywheels.  These  guards  are 
provided  with  hinged  doors  .so  that  no  difficulty  is 
encountered  in  getting  at  the  interior  when  necessary. 

In  Fig.  9  is  shown  a  press  equipped  with  an  interlock- 
ing safety  trip  compelling  the  use  of  both  hands.  A 

.seat  is  attached  to  the  frame  of  the  press  and  can  be 
readily  raised  or  lowered  to  suit  the  height  of  the 
operator.  When  not  occupied,  it  can  be  swung  around 
to  the  side  of  the  press. 

The  removal  of  scrap  is  at  all  times  an  awkward 
matter,  but  has  been  rather  simplified  by  having  it 
gathered  from  each  press  before  any  considerable  accu- 

mulation occurs  and  placed  in  metal  cointainers.  These 
containers  are  then  taken  to  a  baling  press,  and  the 

scrap  baled  into  approximately  190-lb.  cakes.  The  con- 
tainers are  provided  with  hinged  sides  and  bottoms  so 

that  their  contents  are  easily  unloaded. 
The  work  of  safety  is  one  that  should  be  participated 

in  by  everybody,  individually  and  collectively,  by  em- 

FK;.    8.      FLYWHEEL  GUARDS.      FIG.    9.      PRESS  WITH   INTERLOCKING  SAFETY   TH 1 1  • 

iiul  the  release  obtained  by  squeezing  the  bulb  again. 
Simpler  devices  are  shown  in  Fig.  7  but  they  have 

i  more  limited  range  of  application.  A  and  B  are  of 
AfQod,  C  and  D  of  metal ;  the  former  being  provided 
A^ith  felt  swabs  at  the  working  end  which  are  used 

'or  lubricating  the  dies.  The  hairiness  of  the  felt 
mables  the  punching  to  be  lightly  gripped  and  swept 
lut  from  under  the  punch.  Should  an  occasional  punching 
(tick,  it  can  be  readily  loosened  by  means  of  the  metal 
inger.    Magnetic  lifters  and  .special  pliers  are  also  used. 
A  suction  device  has  been  developed  to  apply  to  the 

Irawing  into  the  press  of  long  heavy  sheets.  The  sucker 
'uns  back  and  forth  on  a  monorail  at  the  rear  of  the 
iress  and  is  controlled  by  two  parallel  rods  extending 
hrough  to  the  front,  one  on  each  side.  The  handles 
ire  gripped  by  the  operator  and  pushed  to  the  rear 
intil  the  sucker  comes  directly  over  and  rests  upon  the 
op  sheet  of  the  pile  of  material.  When  the  valve  is 
ipened  the  sucker  grips  the  top  sheet  which  is  pulled 

ployers  and  employees,  by  the  public,  by  organized 
bodies  and  by  the  Government;  it  cannot  be  carried  on 
by  any  one  group  alone,  if  the  most  headway  is  to  be 
made. 

The  necessity  for  this  co-operation  is  quite  evident 
when  the  statement  is  made  that  the  industries  are 
becoming  even  safer  than  the  homes  and  the  highways. 
Of  80,000  fatal  accidents  happening  annually  in  the 
United  States,  approximately  22,000  occur  in  the  indus- 

tries and  58,000  in  the  homes,  on  the  streets  and  along 
the  highways.  The  knowledge  gained  by  anyone  along 
this  line,  should  be  placed  at  the  disposal  of  the  general 
public,  so  that  the  greatest  good  will  result  to  the 
greatest  number  and  the  sum  total  of  human  suffering 
be  the  more  quickly  minimized. 
As  a  contribution  to  this  end,  the  Westinghouse 

Electric  and  Manufacturing  Co.  will  gladly  supply, 
without  charge,  working  drawings,  photographs,  or 
other  information  about  the  guards  in  use  in  its  plant. 
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Machining  Automobile  Crankshafts 
Approved  Methods  of  MachininK  and  Balancing  Crankshafts — Data  as  to  Wheels  for 

Various  Grades  of  Steels — Wheel  Speed  and  Wear 
By  FRED  H.  COLVIN 

T HE  Burhinlac  of  •atomsbUe  cnmkahafts  may  Im divided   into  comparative  few  kinds  of  opar^ 
although   the   number  of  handlings   ara 

than  mivht  be  imagined.     Roaghly  apeak- 
tlMjr  majr  be  claaaed  as  eeaterintr,  rouKh-turning:, 

J-!';     1        ••HI  'k    l<'lt    .    UANKSHAIT   l.ATHE 

heat-treating,  grinding,  drilling  for  praasure  oil-feed 
and  in  some  casee  milling  the  cheeks  or  webs. 

In  a  few  instances,  the  crankpin  bearings  are  ground 
from  tlie  rough  forgings.  but  this  is  not  customary. 
Oeeaaionally  the  main  bearings  are  also  ground  from 
the  rough  after  the  canter  bearing  has  been  spotted 
or  rough-turned  for  a  steadyrest  support.  The  usual 

however,  is  to  rough-turn  all  the  bearings,  both 
Ofukpin  and  then  finish  on  the  grinding  ma- 

tMma,  flanaralljr  dividing  tiie  grinding  into  a  number  of 
up— ftimt  TiMae  grinding  operations  are  frequently 
aiadwiched  in  between  other  operations,  such  as 

drUlaff.  asUling  the  clieeks,  etc.,  in  order  to  remove 
a*jr  distortion  due  to  springing  of  the  crankshaft  by 
tlM  variooa  oparmtions. 

Thar*  is  an  ineraaaing  tendency  toward  preasure  feed 
for  lubrication,  which  means  drilled  crankpins  and 
main  bearings.  The  oil  connection  between  the  two 
is  usually  aacared  by  drilling  down  through  the  crank- 
akaft  cbaaka,  while  in  some  designs  this  connection 
b  nada  by  a  small  copper  tube  on  tlie  outside. 

The  method  of  oiling  depends  on  whether  the  oil  is 

p^ifwp*.!  through  the  crankshaft  to  the  bearings,  or 
arhather  it  is  pumped  to  ttie  nuin  bearings  and  flows 
from  hare  through  hole*  in  the  bearings  and  oils  all 
coaaactioM  from  the  main  liearings  to  the  crankpins. 
la  aUhar  eaaa,  there  is  an  increasing  tendency  to  give 
a  dafinita  allowance  for  the  oil  Aim,  usually  about 
0.016  in^  which  effectively  separates  the  bearing  sur- 
facaa  and  at  the  same  time  insures  the  oil  being  forced 
to  the  crankpins. 

Thai*  ia  a  taadancy  in  some  quarters  to  abandon 
aOof  ataal  for  crankshafts  and  use  low  carbon  steal 
■whkh  has  been  carburicad  very  deeply  snd  hsrdened 

80  as  to  pre.seiit  an  extremely  hard  wearing  surface 
Thia  is  bound  to  secure  long  life  to  the  bearings  am 
at  the  aame  time  aaeure  a  very  tough  crankshaft  Un 
lass  uaad  with  bearings  between  each  crank,  such  a 
seven  bearings  on  a  aix  cylinder  crunkshaft,  it  iniKh 
l)e  necessary  to  ineraaae  the  diameter  to  some  extent 
liut  the  results  are,  ganarally  speaking,  very  gratifying 

Taking  up  the  turning  of  crankshafts  we  find  that  thi 
regular  engine  lathe  has  been  practically  abandone< 
for  this  work,  but  that  several  engine  lathe  builder 
make  special  machines  for  handling  crankshafts.  Thesi 
machines  are  practically  double-heade*!  engine  lathe 
equipped  with  special  chucks  so  aa  to  clamp  the  shaf 
easily  and  quickly.  It  is  customary  to  locate  from  th 
main  bearing  and  to  clamp  and  drive  by  the  web  o 
the  crank.  The  chucks  have  adjustments  so  that  th 
shaft  can  be  moved  to  give  the  correct  throw  to  th 
crankpin.    A  detail  of  such  a  chuck  is  shown  in  Fig.  1 

no.   2.     DIAGRAM  OF  OPBRATIONS 

where  i4  is  a  spacing  block  used  to  secure  the  propl| 
throw  of  the  crank. 

The  outline  drawing  shown  in  Fig.  2,  shows  how  th< 
work  is  planned  to  always  have  the  cut  next  to  the  chucl 

where  it  will  be  supported  against  springing.  I'iii: 
Nos.  I  and  6  are  turned  in  the  first  operation.  Th< 
heads  are  then  moved  toward  each  other  and  pins  Noa 
2  and  6  are  next  turned.  The  third  operation  turn 
pins  Noa.  8  and  4,  the  crankshaft  being  supported  ii 
each  caae  by  the  chuck  jaws  which  grip  the  crank  wel 
beside  the  pin  being  turned. 

The  arrangement  of  the  chuck  Jaws  A  and  B,  th< 
clampa  C  and  D  and  the  cutting  tools  E  and  F  an 
shown  in  Fig.  8.  The  tool  E  faces  down  the  sidea  o 
the  crank  webs  while  F  rough-turns  the  pins.  Thi 
illustration  shows  how  the  tools  are  mounted  on  thi 
flat  carriage  G  which  has  a  crossfeed  movement  only 
Lengthwise  adjustment,  for  positioning  only,  is  secure) 
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FIG.  3.  TOOLS  AND  CHUCKS  IN  CRANKSHAFT  LATHE.  FIG.  4.  TURNING  A  TRACTOR  CRANKSHAFT 

by  the  rack  shown.  Fig.  4  shows  a  Holt  caterpillar 
crankshaft  in  place.  Both  Figs.  3  and  4  show  the 
Lodge  &  Shipley  method  of  handling  crankshaft  work. 
As  before  stated,  somewhat  similar  machines  for  this 
purpose  are  built  by  other  engine  lathe  builders. 
A  somewhat  different  method  of  machining  crank- 

shafts may  perhaps  best  be  distinguished  as  the  multi- 
ple-tool method,  citing  the  Lo-Swing  lathe  as  an  example 

of  this  class.  A  layout  of  the  tools  used  in  such  cases 
is  shown  in  Fig.  5.  This  illustration,  however,  does 
not  show  the  pin  and  bearing  turning  tools,  but  only 
the  tools  for  squaring  up  the  crank  webs  and  turning 
the  end  of  the  shaft  with  its  various  diameters,  shoul- 

ders and  taper. 
The  sequence  of  operations  is  as  follows: 

First  Operation — 
r  Turn  H,  G,  F 
2.  Rough  square 
3.  Finish  square 

Second  Operation — 
1.  Turn  A,  B,  C 
2.  Turn  D  and  E 
3.  Neck 

Total  time   
I 

Time — 12    min. 

Time — 10    min. 

   22  min. 

Further  details  concerning  methods  of  machining  in 
the  lathe  will  be  shown  in  later  articles,  from  the  prac- 

tice used  in  making  the  Peerless  and  the  Rolls-Royce 
crankshafts. 

The  details  of  grinding  which  follow  are  largely  due 
to  the  courtesy  of  the  Norton  Company. 

I'M'Xrankzhoft,  roller  back  rest. 

2Spfeaf-&Too/,    ,.. 
squaring  aftactimtnt 

2  Speed -5  Tool,' - 
turning  atfachment      S" Taper  attazhmerit  ■ 

FIG.  5.  TOOL  LAYOUT  ON  LO-SWING  LATHE 

holder 

Several  factors  affect  the  successful  grinding  of 
crankshafts,  the  material  itself  being  one  of  the  main 
considerations  in  the  selection  of  the  proper  grinding 

FIG.  6.  OPERATIONS  ON  AN  ALL-GROUND  CRANK 

wheel.  For  grinding  a  high  tensile  strength  steel  an 
aluminous  abrasive  is  recommended  while  a  carbide  of 
silicon  wheel  is  suggested  for  low  tensile  steel.  It 
is  the  physical  and  not  the  chemical  properties  of  the 
wheel  which  are  to  be  considered.  The  following  quota- 

tions from  W.  T.  Montague  are  of  interest: 

The  two  physical  properties  which  affect  abrasive  action 
most  are: 

Resistance  to  penetration.  In  order  to  remove  a  chip, 
the  abrasive  must  first  penetrate  the  metal  being  ground. 

Tensile  strength  of  the  material.  The  abrasive  must 
stand  up  to  the  cut  while  being  forced  through  the  metal. 

High  reistance  to  penetration  and  high  tensile  strength 
do  not  necessarily  go  together.  These  two  conclusions  may 
be  drawn  regarding  the  grinding  of  materials  of  high 
resistance  to  penetration. 

The  greater  the  resistance  to  penetration,  the  more  brittle 
should  be  the  abrasive.  An  abrasive  of  brittle  temper 
usually  fractures  with  sharper  points  and  cutting  edges 
than  a  tougher  abrasive,  hence  there  is  a  better  opportunity 
for  it  to  penetrate  a  hard  dense  surface. 

The  greater  the  resistance  to  penetration  the  finer  should 
be  the  grain  of  the  abrasive.     On  hard  materials  the  fine 
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crito   iwmiiat*  mmn   naAIy.   for   tv 
c««rM  ••••  mmm  to  rid*  ww  Ut*  surfa. 
tt  tW  ■wtol.  la  d«ii«  wiurh  tk«>  cM  dull 
•b4  giaJMilljr  prodnc*  a  KlaM<i  f«r«  on 
tWcfiadtac  wtMvl. 
TW  fwafla  Btrmcth  of  lit*  material 

jnkilily  aawti  a  conaUviabiy  craator 
eflbrt  oa  (rtadiaf  action  tiian  rraisUnr^ 
to  pMMtration     Tlia  awUt  oppoxr*  o 
rMHwal   of  rhipo  wHii  a   foiv*   that 
pnyonioaal  to  its  tMuila  atrancth. 
Hw  kifkar  tita  tanafla  atrMcth  of  thr 

aatol,  tiM  kardar  it  is  to  irmova  a  chip 
aad  tka  toagfcar  the  abrasive  must  be  to 
prrviat  frartttre  while  tlte  rrain  is  mak- 
mg  tito  ruL  Alundam.  the  toother  abra- 
iiv*.  ia  the  type  to  use  for  crindinc  steel 
af  Uch  toaaiie  strvncth. 

OyatolMI  ia  tka  cornn-t  type  fur  material  of  low  tensile 
■Uaa^tk,  la  aacfc  materials  the  brittle  crystolon  rrain  is 
aUa  to  ntl  throoch  without  breaking  olt  before  it  has  done 
iu  work.  Lew  tensile  strencth  materials  offer  enough 
iwlilaaf  to  kaep  the  wheel  sharp. 
The  whaala  racomnMitdad  for  rouirhinff  carbon  steel 

crmnlcsiiafta  <  SO  to  45  point*)  are  grain  S6.  Grade  O. 
alaadum:  for  finiahing.  grain  24  combination,  grade 
II  ia  recommended.  For  harder  material.s,  such  as 
nickel  steel,  wheels  as  soft  aa  grades  N  for  roughing 

L  for  finishing,  or  their  equivalents  are  advisable. 

KKi URl.NDI.NU   A   JTHKOW   CKA.NK 

When  the  wheel  is  as  wide  as  4  in.  a  grade  softer  than 

that  of  the  corresponding  2-in.  wheel  will  be  found 
satisfactory. 

An  "all-ground"  crankshaft  is  shown  in  its  different 
stagva  in  Pig.  6.  The  sequence  of  operations  can  be 
•asiljr  followvd  without  further  description.  Fig.  7, 
abowB  an  unusual  crankshaft  for  agricultural  machinery. 
It  has  three  throws  and  a  central  bearing  but  is  not 
for  motor  work. 

Two  tables  showing  the  grinding  equipment  neces- 
sary to  secure  a  desired  production 

may  be  of  aervice  either  in  equipping 
a  new  department  or  in  checking  up 
preaant  performance.  Table  I  is  for  a 
sfflafl  production,  1.5  four-throw  crank- 

shafts per  hour,  while  Table  II  is  for  a 
pnxlurtion  of  80  per  hour.  The  stock 
renwved  is  approximately  the  same  in 
both  cases.  Table  I  is  an  estimate. 

Tabic  II  is  the  result  of  actual  pro- 
duction. 

A  little  data  on  grinding  wheel  per- 
formance is  given  in  Table  III.  This 

ahowa  the  exact  number  of  crankpins 
groand.  the  life  of  the  wheel,  the  fre- 

quency of  wheel  dressing,  the  amount 

via    t.      l.VSl'EtTINii    STl'DKHAKKK    t-KANK.>^H Al-T 

of  wheel  wear,  etc.    As  with  the  other  tables,  the  flgurea 
are  of  value  in  checking  up  your  own  practice. 

There  are  many  points  to  be  in.spected  on  a  carefully 
made  crankshaft  and  many  methods  used  in  the  final 
inspection.  Fig.  8  shows  the  method  used  in  the  Detroit 
plant  of  the  Studebaker  Co.  The  shaft  has  four  bear- 

ings which  are  supported  by  the  blocks  A,  B,  C  and  D. 
The  upright  E  is  cut  away  at  the  top  to  clear  the 
straight  end  of  the  shaft  and  carries  an  index  ̂ )in 
at  F,  which  holds  the  crankshaft  in  the  three  positions 

TABLE  I.     APPROXI.MATE  GRINDINQ   EQIIPME.M       i  \ltV 

I^R  PROIJIICIVQ  FIFTEEN  FOl'R-THHOW  CHANKSHAns 
AN  HOIK s      .,( 

Ww  OlwraUan  '<       i lOiiOlii  nvuUr       Ruucb  2 •nd bMrliia*. . . .     0.020  li 
ItaU  in    Joubl*  ImwI  pin 

nukehine       Kinish  pl<«  Nca.  I  Bnd  4.      0. 020  I S 
l6iM  in    rfoubU  hMd  pin 
maohlnp          Kuush  pint  Nut.  2 mhI  ).     0  020  \S 

ItiM  in    <lr>ubl«  Iwad  pin 
machiiir        Knlah  pin*  Nta.  t  an<14..     0.020  IS 

ItiU  in    <li>ul>l«  bwkd  pin 
mnehiw      Klninh  pint  No*.  2  and  ). .     0. 020  I  S 

>       l<hiMin.r««ular  Itouah  and  flnUi  srind 
rrnirr  bcarias  and  fiii- 
i»li  twn«ndh<«rin(s         0  020  \S 

I        lOiSOin  rrcular  Kiniali  (rind,  amr  fli  ■lut 
|iilcii.imi«i<lrfl*nar     .     0  020  20 

necessar>'  to  test  each  pair  of  crankpins.  As  shown, 
Nos.   1   and  6  are  in  position  for  testing. 

The  correctness  of  the  throw  angle  is  tested  by  the 
arm  G  which  swings  on  the  upright  H,  positioned  for 
each  pair  of  throws  in  turn.  Indicator  /  tests  the  truth 
of  the  shoulders  of  each  main  bearing,  a  multiplying 
lever  showing  minute  deviations.  The  dial  indicator 
at  J  tests  the  roundness  of  the  bearings.  Other  gagea 
test  the  length  of  the  bearings  and  their  realization  to 
each  other. 

One  of  the  crankshaft  testing  fixtures  used  by  the 
Lincoln  Motor  Co.  is  shown  in  Fig.  9.    The  shaft  resU 
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on  three  bearings  A,  B  and  C  and  is  held  endwise  by 
a  spring  tension  plunger.  The  lower  bearing  B,  is  a 
post  set  in  a  fixed  position,  but  capable  of  adjustment 
for  wear.     The  upper  half  is  hinged. 

The  center  bearing  must  show  within  0.003  in.  total 
indicator  reading  when  resting  on  the  end  supports. 
It  must  show  within  0.001  in.  total  indicator  reading 
on  the  bearing  each  side  of  the  center  when  the  center 
bearing  is  clamped  down.  This  fixture  also  indicares 
the  flywheel  pilot  for  concentricity  and  the  flange  for 

TABLE  II.     CRANliSHAFT  PRODUCTION  REQUIRED  80  PER  HOUR 
Capacity 

Opera- tion     Description  of  Operation 
No. 

1  Rough  grind  center  bearing 
for  steadyrest   

2  Face    web    on    No.    3   line 
bearing   

3  Turn  and  straddle  side  of 
center    bearing,    leaving 
0.030  in.  for  grinding   

A       Turn  rear  bearing,  leaving 
0.030  in.  for  grinding   

5  Straighten   
6  Semi-finish     grind     center 

bearing   
7  Face  rear  bearing  to  length . 
8  Straddle  face  flange   
9  Turn  flange  and  space,  No. 

1  bearing   
1 0  Turn  grooves  at  flange   
11  Rough  turn  1.625  in.-l.375 

in.  and  0.999  in.  diameters 

12  Form  oil  sHnge?  and  turn 
2  H  dia.  on  flange   

1 3  Neck  1 .  375  in.  and  0. 999  in. 
diameters  for  grinding.  .  . 

1 4  Cut  off  and  recenter   
15  Recenter    flange    end    for 

grinding   
16  Finish   turn    1.375  in.  and 

0.999  in   
1 7  Semi-finish    grind    Noa.     1 

and  3   
1 8  Rough  turn  4  pins   

1 9  Drill  6  holes  in  flange   
20  Hough  grind  Nos.  2  and  3 

pins   
21  Hough  grind  Nos.  I  and  4 

pins   
22  Finish  grinding  Nos.  2  and  3 

pins   
23  Finish  grind  Nos.   I  and  4 

pins   
24  Straighten   
25  Grind  flange  O.D   
26  Finish  grind  center  bearing. 
27  Finish  grind  No.  I  line  brg.. 
28  Finish  grind  No.  3  line  brg. . 
29  Grind  2  gear  fit*   
30  Drill  0.374 hole   
31  Mill    2— No.    28   Woodruff 

key  ways   

32  Mill     I— No.    3    Woodruff 
key  ways   

33  Burr  six  holes   
34  Ream  six  flange  holes   
35  Grind  face  of  flange   
36  Balance .   

37  Face   back    of    flange    and 
chamfer   

38  Hand  ream   0.374  in.  hole 
and  2\  in.  holes;   also  file 
burrs   

39  Lap  pins  and  bearings   
Straighten   

Name  of  Machine 

Machine 
Nine 
Hours 

Ma- 

chines 
Required 

Norton  Gr.   10x36   400 2 

1 7  in.  Wickes  lathe   400 2 

21  in.  X  8  ft.  LeBlond  and 
17  in.  I  6  ft.  Wicke.s 
lathes   

Straightening  press   
400 
500 

1 0x50  in.  Norton  grind. . . 
17in.  x8ft.  LeBlond.  . . . 
I/eBIond  lathes   

275 400 

300 
300 

275 
1 7  in.  LeBlond  or  Wickes. 
1 7  in.  LeBlond  or  Wickes. 

I7in.  xSft.  LeBlondor 
Wickes   

275 
17in.x  6  ft.  LeBlond.  . . . 600 

17in.  x6ft.  Reedlathe... 
1 6  in.  X  6  ft.  Reed  lathe. . . 

500 
600 

Allen  drill  press   
1,800 

1 7  in.  X  8  ft.  LeBlond.  . .. 425 

1 0x50  in.  Norton  grinds. . 
26  in.  X   10  ft.  LeBlond 

crank  pin  lathes   
Rookford  drill  pr   

250 

100 

225 
200 

200 

200 

16 

200 
500 
550 
275 

275 250 

275 500 

Straightening  press   
1 0x36  in.  Norton  gr   
10x50  in.  Norton  gr   
1 0x50  in.  Norton  gr   
1 0x50  in.  Norton  gr   
1 0x36  in.  Norton  gr. . .  .  .■ . 
Allen  drill  press   

2 
2 
3 
3 
3 
3 
2 

Bristol  and  steptoe  mill'g 

275 

500 
800 
800 
550 

275 

3 

Bristol  and  Steptoe  mill'g machines   2 
1 

Prentice  slag.  hd.  dr.  pr.  . 
10x36  in.  Norton  gr   

No.  _8-B  Ransom    and Bridgeport  grs   
20th  Century  bal.  stand. 

1 
2 

3 
6 

16in.x  6  ft.  Reedlathe... 500 2 

"250 

500 
Blount  speed  lathe   
Springfield  str.  pr    . 

3 
2 

110 

trueness.  The  arrangement  of  indicators  on  the  sub- 
stantial bar  beside  the  shaft  shows  how  they  are  used 

on  the  bearings  and  the  flange. 
Another  fixture  is  used  to  check  the  crankshaft 

shoulders,  using  spacing  blocks  and  feeler  gages.  This 
also  checks  the  radial  location  of  the  crankpin  bear- 

ings. Fig.  10  shows  the  running  balance  test  on  an 
Akimoff  machine. 
A  convenient  method  of  balancing  a  crankshaft  is 

.shown  in  Fig.  11,  this  method  being  used  in  the  shop 
of    the    Lexington    Motor    Co.,    Connersville,    Ind.,    in 

r "  -^r  J 
^ 

^ 

^^^^R  •   ki       iSSSBBL 

■'  '^m 

Ei 
FIG.   10.     TESTING  FOR  BALANCE 

marking  the  Ansted  motor.  The  balancing  machine  is 
of  the  Carwen  type  but,  as  will  be  noted,  an  electric 
drill  has  been  mounted  conveniently  at  the  back  so  as 
to  drill  out  a  little  weight  at  any  desired  point.     One 

TABLE  III.     DATA  RECORDED  AT  UNION  SWITCH  AND 
SIGNAL  CO.,  SWISSVALE,  PENNSYLVANIA 

6636R    6636R  36R  36R  36Q  36Q  46Q 
No.  1     No.  2  No.  I  No.  2  No.  1  No.  2 

Cranks  ground       291         292  270  333  403  356  209 
Hours  life         20i         25}  22  27i  38J  29.;  14! 
Cranks  per  hour      14.4       11.5  12.2  12.2  10.5  12.1  14   I 
Dressings          17          23  22  24  26  24  20 
Cranks  per  dressing      17.1        12.7  12.2  14  15.5  15  10  5 
Cubic  inches  wheel  wear..     465         319  495  369  495  369  495 
Cranks  per  cu.in.    wheel 

wear     0.62       0.91  0.54  1.1  0.81  0.96  0.42 
Machine  used   Landis  Norton  Landis  Norton  Landis  Norton  Landis 

Note.     The  first  two  wheels  are  made  of  No.  66  alunduni,  36  grain,  grade  R. 
The  others  are  reguUr  wheels. 

of  the  handwheels  moves  the  drill  to  the  desired  posi- 
tion and  the  other  wheel  feeds  the  drill  into  the  work. 

This  arrangement  saves  handling  the  crankshaft  in  and 
out  of  the  balancing  machine  and  enables  the  proper 
balancing  to  be  secured  easily  and  quickly. 

FIG.   11.     BALANCING  LEXINGTON  CRANKSHAFT 
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An  Eastern  Shop  of  Modern  Design 
Machine  Tool  Plant  with  Saw-Tooth  Roof  and  Reinforced  Concrete  Frame— Mercury  Vapor 

Lamps  for  the  Shop — Good  Railroad  and  Power  Facilities 
By  c.  e.  clewell 

THE  new  plant  of  Gould  k  Eberhard,  at  Irvington, 
N.  J.,  furniabaa  a  unique  example  of  the  good 
raaulta  which  may  be  aeeonpUslMd  by  earaful 

•dranet  pfauuins  of  the  shop  baikUnsa  and  their  equip- 
BMit  ao  as  to  fulfil  the  exacting  requirements  of  highly 
dfeient  production.  Fig.  1  shows  the  general  plan  of 
thsat  shops  with  the  main  office  entrance  in  the  fore- 
groond.  the  plant  having  a  floor  area  of  186,200  Bq.ft., 
aot  including  the  powerhouse. 

Plan  of  the  Buiu>ing8 

In  Pig.  1  the  shops  are  ahown  with  their  total  length 
of  620  ft.  extending  to  the  left,  and  with  a  260  ft.  width 
to  the  right.  This  width  is  nude  up  of  eight  low  bays 
each  20  ft  wide  on  the  aide  neareat  the  reader  in 
Fig.  I.  with  two  high  bays,  each  50  ft.  wide,  on  the 
far  side  of  the  structure.  The  low  bays  have  a  clear- 
•aea  height  of  18  ft  and  that  of  the  high  bays  is  26  ft. 

The  walla  of  the  shops  are  of  Fisk  lock  brick  which 
fivaa  an  unusually  good  appearance  to  the  plant  and 
tht  roof  construction  and  all  columns  are  of  re-inforced 
concrete  instead  of  structural  steeL  The  concrete  used 
was  made  of  cement  mixed  with  suitably  screened 
Bethlehem  steel  slag,  no  stone  being  used.  The  con- 

crete truss rs  ased  for  the  roof  construction  were  all 
cast  on  the  shop  floors  and  assembled  in  place  as  the 
building  waa  eonpleted. 

The  roof  conabta  of  red  cement  tile.  The  floors  are 
of  ft-in.  concrete  covered  with  master  builders  hardener. 
Back  of  Om  shopa.  the  powerhotue  and  a  40  x  60-ft. 
heat-treating  building  are  located.  Theae  buildings 
with  the  166-ft.  Heintcke  stack  are  seen  at  the  right 
of  the  center  in  Fig.  2.  The  roadways  at  and  about 
the  abopa  are  constructed  with  a  base  of  slag  obtained 
freoi  a  near-by  smelting  works.  Near  the  powerhouse 
•  sab-etmctore  oil  tank  with  12,000  gal.  capacity  is 
toeated,  with  a  feeder  to  the  railroad  spur,  and  provided 
with  Bteam  coil  to  prevent  freesing.  A  600-ft.  artesian 
wan  ia  oaed  for  the  supply  of  an  drinking  water  and 
for  the  toilets,  Newark  city  water  being  uaed,  however, 
for  the  boilers  of  the  powerhouse. 

The  outlines  of  the  saw-tooth  roof  construction  and 
the  side  wall  windows  are  indicated  in  Fig.  1.  All  roof 
sash  has  a  northern  exposure  and  the  window  glass  is 
of  the  ribbed  type  with  the  ribs  vertically  placed  so 
as  to  diffuse  the  light  in  horizontal  directions.  All 
aash  is  of  this  ribbed  type  both  in  roof  and  side  walls 
except  in  the  two  lower  sashes  of  the  side  wall  windows, 
which  are  equipped  with  clear  glass  for  psycholofrical 
purposes,  the  management  takinfr  the  stand  that  there 
is  a  natural  tendency  for  employees  to  look  out  of  the 
windows  occasionally,  and  that  the  use  of  ribbed  glass 
for  all  sash  to  prevent  this  is  a  hardship  to  the  men 
with  little  or  no  gain  in  time. 

The  Fenestra  sash  used  throughout,  is  arranged  in 
the  saw  tooth  construction  so  that  every  sash  in  the 
high  bays  may  open,  while  the  sash  in  four  only  of 
the  eight  low  bays  across  the  shop  are  arranged  for 
opening.  All  movable  roof  sash  is  hand  operated.  To 
avoid  excessive  glare  from  direct  sun  light  through 
the  side  windows  with  a  Western  exposure,  a  row  of 
oriental  planes  is  planted  along  the  West  side  of  the 
shop  in  the  adjacent  yard  space.  The  shade  from  these 
trees  is  intended  ultimately  to  tone  down  the  bright 

Western  sunlight,  which  may  at  times  prove  objection- 
able otherwise,  due  to  the  absence  of  near-by  buildings 

of  other  plants. 

The  natural  lighting  is  unusually  soft  and  adequate 
in  these  shops,  even  at  noon  on  a  summer  day,  due  to 
the  Northern  exposure  of  the  roof  windows  and  the 
difTusing  effect  of  the  ribbed  glass,  and  it  furnishes 
an  excellent  example  of  the  splendid  results  which  can 
\>e  accomplished  in  one-story  structures  even  where  the 
width  is  nearly  300  ft.,  as  in  this  case. 

A  good  deal  of  attention  was  given  in  the  preliminary 

planning  of  thene  shops  to  the  question  of  a  one-story 
versus  a  multiple-»tory  structure.  The  matter  of 
increased  land  space  with  the  one-story  huildintr  was 
not  a  factor,  however,  because  of  the  location  of  the 
plant  in  a  comparatively  unsettled  suburb  of  Newark, 
with  a  large  tract  owned  by  the  company. 

The  attitude  taken   in  favor  of  the  one-story  plan 



April  6,  1922 Eliminate  Waste — With  Modem  Equipment 509 

was  based  partly  on  the  prevention  of  delays  which 
always  enter  into  high  buildings,  because  of  elevator 
service,  and  partly  because  of  what  was  felt  to  be  a 
distinct  advantage  of  the  one-story  building  in  the 
flexibility  of  department  arrangements  and  in  the 
important  matter  of  effective  routing  of  material. 
Natural  lighting  is,  of  course,  simplified  in  the  one- 
story  plant  if  the  aisles  are  wide. 
Some  of  the  advantages  in  routing  with  the  one- 

story  structure  will  be  apparent  from  the  methods 
used  in  this  plant.  Fig.  3  shows  a  general  plan  of 
the  shops.  A  spur  of  the  railroad  enters  the  shop  at 
the  left  and  raw  materials  are  unloaded  here.  Light 
parts  progress  to  the  right  along  the  low  bays,  all 
heavy  work  being  done  in  the  high  bays,  this  also 
progressing  to  the  right  as  in  Fig.  3.  The  finished 
parts  meet  for  assembly  at  the  right  end  of  the  shops 
and  shipping  is  done  from  entrances  at  the  extreme 
upper  right-hand  corner  to  the  railroad  spur  which 
runs  along  the  upper  side  of  the  shops.  The  simplicity 
of  this  routing  scheme  with  the  one-story  building 
could  not  be  realized  in  a  building  wath  a  number  of 
stories,  and  its  obvious  advantages  form  the  underlying 
basis  for  the  choice  of  the  one-story  shop. 

The  management  has,  furthermore,  standardized  on 
the  unit  assembly  system  and  on  the  method  of  return- 

ing each  part  after  an  operation  or  group  of  operations 
to    one    central    inspection    department,    from 
which  it  goes  to  the  next  succeeding  operation 
or  group  of  operations. 

Ball  bearing  Chapman  hangers  and  compres- 
sion supports  are  used  throughout  and  the  effi- 

ciency of  the  line  shafting  system  as  a  whole  is 
shown  by  the  relatively  small  power  demands  on 
the  powerhouse,  in  comparison  with  prelimi- 

nary estimates  based  on  older  equipment.  The 
use  of  single-pulley  shaft  drives  with  geared 
tools  is  illustrated  by  this  diagram  and  will  be 
referred  to  again. 

The  use  of  numerous  cases  of  individual  motor 
machine  tool  drives  has  reduced  the  need  of  line 
shafting  considerably  and  has  been  provided  for 
in  advance  by  a  well  designed  layout  of  floor 
conduit  containing  the  branch  circuits  to  indi- 

vidual machine  tools  in  conjunction  with  the 
two  trenches  or  tunnels  which  extend  the  full 
length  of  the  shop  down  the  center,  and  which 
run  back  to  the  powerhouse  as  indicated  in  Fig.  3. 

The  supports  for  line  shafting  are  made  up  of 
I-beam  framework  suitably  attached  to  the  con- 

crete shop  columns  by  special  clamps,  and  a 
great  degree  of  flexibility  in  the  alignment  of 
pulleys  and  adjustment  of  belts  has  been  found 
to  result  from  this  scheme.    A  given  line  shaft 
with  its  single 
pulleys  is  driv- 

en by  a  group 
motor  support- 

ed from   over- 
head, belted  to 

a  larger  pulley 
on   the   line 

shaft.  The  gen- 
erating   equip- 

ment   of    the 
powerhouse 
consists    of 
a    500  -  kw. 

FIG.  2.     EXTERIOR  VIEW  OF  POWERHOUSE.      THE  RAILROAD  TRACKS  FOR 
COAL,  SUPPLY  AND  SHIPPING  PURPOSES  RUN  BESIDE  THE  POWERHOUSE 

Sprague  direct-current  generator,  direct  connected  to  an 
800-hp.  slow-speed  Corliss  engine.  Two  Sprague  15-hp. 
balancers  are  employed  with  the  main  generator,  to  make 

possible  the  use  of  a  three-wire  system  which  gives  pres- 
sures of  110  and  220  volts  throughout  the  shop. 

For  break  down  service,  a  100-kw.  rotary  converter 
is  installed,  by  which  the  alternating  current  supply  of 
the  public  service  station  may  be  converted  into  110  and 
220  volts  direct  current  in  case  of  emergency.  An  ad- 

ditional safeguard  in  the  event  of  a  powerhouse  break 

down,  is  a  transformer  outside  the  shops,  which  is  con- 
nected to  the  public  service  lines  and  which  can  be  used 

for  certain  lights,  for  the  watchman's  lamps  and  for  the 
dictating  machines.  In  this  way,  it  is  possible  to  oper- 

ate the  Mazda  lamps  in  the  ofiices  and  drafting  rooms 
for  artificial  lighting  independent  of  the  shop  power- 

house, in  case  of  necessity. 
Attention,  in  the  design  of  the  powerhouse,  has  been 

given  to  additional  space  in  case  of  expansion  to  the 
plant  and  to  details  which  add  greatly  to  the  appearance 
of  the  plant.  Thus,  room  has  been  allowed  in  the  gen- 

erating room  for  an  additional  engine  and  generator  as 
a  duplicate  of  the  present  equipment.  As  an  example 
of  the  care  to  details  of  appearance,  the  pit  under  the 
generator  frame  is  lined  with  white  enamel  bricks  and 
a  generous  supply  of  natural  light  is  afforded  by  the  side 
wall  windows.  Complete  switchboard  arrangements  are 

available  for  the  convenient  changeover  from 
the  powerhouse  supply  to  the  breakdown  service 
of  the  public  service  company. 

The  boiler  room,  as  part  of  the  powerhouse, 
contains  three  250-hp.  Babcock  &  Wilcox  boilers, 
two  of  which  are  used  at  a  time  with  a  third  as 
a  reserve  and  with  provision  of  extra  floor  space 
for  one  additional  boiler  if  required  later. 
Superheaters  are  used  with  the  boilers  and  all 
boiler  fittings  are  made  of  brass,  which  are 
expensive  but  more  lasting. 

The  coal  is  transferred  from  the  adjacent  coal 
bunkers  to  bins  above  the  furnaces,  which  are 
equipped  with  Murphy  rocking  grate  stokers. 
The  coal  bunkers  are  on  a  level  with  the  boiler 

room  floor  and  are  under  two  tracks  of  the  rail- 

road, provision  being  made  in  the  roof  for  un- 
loading the  coal  from  the  cars  either  through 

the  floor  of  the  car  or  by  shoveling  it  over  the 
side  of  the  car  through  openings  in  the  roof 
beside  the  tracks. 

At  the  base  of  the  stairway  leading  from  the 
engine  room  to  the  boiler  room  there  is  a  tunnel 

opening,  this  tunnel  extending  from  the  power- 
house across  the  open  yard  space  to  the  shops 

and  through  the  entire  shop  under  the  center  of 
the  floor  space.    This  tunnel  is  7  ft.  high  and  is 

constructed  in  two 
sections,  with  a 
concrete  partition 

between.  One  sec- 
tion carries  the 

electric  supply  cir- 
cuits in  conduit,  and 

the  other  contains 
the  steam,  water 
and  sewer  piping. 

This  tunnel  is  open 

at  the  north,  or  ex- 
treme shop  end  for 

ventilation    pur- 

I  iHlilP? 
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is|ira|i*rly  dniaad  aad  Ughtod. 
•ad  is  prorktod  with  a  nwiilwto  •vary 
100  ft.  Uiroutbout  iU  taagth.  Th* 
tmuMi  awvM  as  Um  distributinc 

point  for  tiM  aisetrie  powar  branch 
ciicvits  for  Ivapa  and  motors. 

TIm  disadvaatagv  of  haviaf  a  sep- 
arate oOco  baildiag  aa  a  hindrance  to 

tlH  «9aasioi>  of  tho  shops,  led  to  ttu 
of  a  portJflQ  of  the  s^)  ; 

for  the  oOfeeo  and  the  draft  i  !>; . 

ptodaetion  and  piannint  room,  shuvs  i: 
in  Pis.  4.  In  other  words  the  bays  of 

Pis.  4  ara  proridad  with  the  nec»ii- 
sary  support  opanings  in  the  roof 

UrBBSOS  and  in  every  rsspect  srt- 
adapted  to  quiclt  conversion  into 
maoufacturinf  space  if  this  should 
be  Bsesssaiy  at  any  time.  It  may  be 

statad  ban  that  it  is  possible  to  ex- 
tend the  plant  at  any  time  100  ft.  on 

the  North.  160  ft.  on  the  East  and 
100  ft.  on  the  South.  An  excellent  idea  of  the  general 
arrangement  of  the  60  x  100  ft.  drafting  and  associated 

j^l^imji^'oi  feat' 

rtflnilmlJi 
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w   — rta nK.viatAi. 

departments  is  given  in  Pig.  4.  At  the  left  the  large 

spodal  8  X  16  ft.  deslcs  are  shown,  each  of  which  pro- 
vtdea  tpmem  for  six  employees.  The 
concrsto  roof  trusses  are  also  clearly 

visiblc  in  this  view  and  the  space  be- 
tween the  sloping  trusses  and  the 

roof  nuiy  be  seen,  this  providing  inci- 
dentally a  good  space  for  holding  the 

ooodoit  used  for  the  lighting  or 

power  cimiits.  Note  the  side  wall 
windows  and  the  light  color  of  the 
eonefwto  surfacas. 

The  oflkres  are  adjacent  to  and 
north  tat  the  left  in  Pig.  4)  of  the 

drafting  room,  with  a  partition  be- 
tween. Practically  no  partitions  are 

used,  however,  for  individual  offices 
in  one  or  two  instances,  and 

such  is  the  case  4-in.  hollow 
tilo  is  employed  for  the  partition. 
An  interesting  festure  of  the  office  is 
the  use  of  skylight  sash  horisontally 
placed  over  the  offices  which  conceal 
the  saw-tooth  construction  and  give  a        ,.  ,,^  >jk.nkkai. 
flnisbad    sppearance    to    the    space.  hioh  bays. 

KUJ     4.      hKAhTI.NC.   I'ltoniX'TIO.N    A.NI)   I'UAN.NINO    KOOM.     .SUtiWlNC.    I.AUiiK 
ni'CSK.S  AlVl>MMOnATl.\ll  SI.N   I'KOl'I.K  KAfll.     NOTK  UOOK  OETAIUH 

This  auxiliary  sash  is  slightly  separated  from  the  hold- 
ing frame  to  produce  ventilation.  In  Fig.  5  the  ai.sle  of 

one  of  the  high  bays  is  shown,  this  be- 
ing a  general  view  of  the  assembling 

department.  In  the  distance,  the  en- 
trance for  raw  materials  may  be  seen, 

this  doorway  being  large  enough  to 
admit  a  freight  car.  This  assembly 
section  is  near  the  north  end  of  the 

shop  and  near  the  shipping  depart- 
ment. Note  that  these  two  high  bays 

contain  the  large  sizes  of  work,  while 
the  smaller  work  is  mainly  confined  to 
the  low  bays  at  the  left,  seen  iti  the 

distance.  This  view  shows  the  rein- 
forced concrete  runway  for  the  cranes, 

which  is  an  interesting  structural  de- 
tail of  the  plant. 

In    Fig.   6  there  is  a   view   of   the 

scraping  department  that  shows  a  por- 
tion of  the  low  bays.     This  picture 

gives  a  good  idea  of  the  method  of  mounting  clamps  on 
the  concrete  columns  for  holding  the  small  crane  runway. 

   --iBW   -         
LATOUT  or  PI-ANT.  HHOWINO    BUIUniNOK 

POR  SHIi'lMNO 

VIKW     1.1       \     -I   \n:i  Is.;     HKI'AUTMKNT    .SI  I' iWI.VU 
NOTE  KKINKOItCKK  CONCKKTK  CRANK  urNWAV 
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One  of  the  most  interesting  details  of  this  plant  is  the 
absence  of  vibration  and  the  greatly  reduced  noise  in 
comparison  with  a  structural  steel  shop.  It  is  difficult 
to  realize  in  the  drafting  room,  separated  from  the  shop 
only  by  a  4-in.  hollow  tile  partition,  that  the  shops  are 
running  under  normal  conditions.  The  use  of  concrete 
runways  for  the  cranes,  with  pine  boards  under  the 
track,  itimost  completely  removes  crane  vibration. 

The  shop  work  is  conducted  on  the  hourly  basis  with 
the  addition  of  a  premium  system.  Time  keeping  is  based 
on  the  periodograph.  Due  to  the  distance  of  the  shops 
from  the  nearest  trolley  line,  the  company  maintains 
the  equivalent  of  a  bus  service  to  and  from  the  plant  in 
the  morning  and  afternoon  by  converting  its  freight 
trucks  into  buses,  temporarily,  by  putting  a  special  body 
on  the  truck  shortly  before  it  is  needed. 

The  fireproof  construction  of  the  plant  makes  a  shop 
fire  alarm  system  unnecessary  and  no  fire  protection  is 
provided  except  an  extinguisher  system  for  the  ship- 

ping room.  The  watchman  uses  a  portable  clock  with 
keys  at  set  stations,  as  usual  in  such  cases.    The  trucking 

KIG.  6.  SCRAPING  DEPARTMENT.  NOTE  CLAMPS  ON  THE 
CONCRETE  POSTS  FOR  SUPPORTING  CRANE  RUNWAY 

problem  is  simplified  by  manufacturing  as  far  as  pos- 
sible from  platform  to  platform.  Hand  trucks  are  used 

with  no  electric  trucking  devices. 

(To  be  continued  in  next  month's  issue.) 

Tap  and  Die  Standardization 
To  effect  economies  for  consumers  by  introducing 

improved,  and  eliminating  archaic  styles,  types  and 
sizes  is  a  primary  purpose  of  the  Tap  and  Die  Insti- 

tute. It  is  e.stimated  that  since  1917  when  intensive 
work  of  this  character  was  actively  taken  up,  the  total 
reduction  of  lines  in  the  small  tool  industry  has  ap- 

proximated 40  to  50  per  cent.  In  this  it  functions 
somewhat  as  a  central  laboratory  for  the  receipt  and 
analysis  of  information  which  is  distributed  throughout 
the  industry  and  among  consumers  in  the  form  of  a 
standard  catalog  containing  standards  based  upon  con- 

solidated experience. 
This  catalog  being  the  summarized  demand  is  an  edu- 

cational influence  and,  because  it  is  known  to  embody 
the  best  and  most  modern  engineering  practice,  tends 
to  induce  consumers  to  adopt  its  recommendations. 
No  attempt  is  made  to  force  their  acceptance. 

What  Are  the  Worker's  Prospects  in  the 
Machinery  Building  Industry? — Discussion 

By  George  J.  Buckner 

Having  read  the  article  on  page  667,  Vol.  55,  of 
American  Machinist,  under  the  above  heading,  I  have 
thought  the  matter  over  from  as  nearly  an  impartial 
point  of  view  as  possible,  and  I  must  say  that  I  cannot 
agree  with  the  writer  in  the  position  he  takes  toward 
the  college  man. 

I  am  a  college  graduate,  have  worked  in  machine 
shops  with  and  for  both  college  and  practical  men,  and 
have  found  very  admirable  men  of  both  types.  I  have 
been  very  much  disgusted  with  graduates  at  times 
because  of  their  apparent  lack  of  ability  to  go  ahead 
with  a  job  without  constant  help.  But  I  have  come  to 
the  conclusion  that  these  are  rather  the  exception  than 
the  general  rule. 

There  are  misfits  in  every  trade  and  profession  and 
diploma  holders  are  no  exceptions.  I  believe  that  the 
"boss"  who  has  received  his  training  through  the 
school  of  hard  knocks  is  too  apt  to  judge  the  whole 

class  of  college  men  by  the  small  group  known  as  "rah 
rah  boys,"  whose  fathers  sent  them  through  school  in 
luxury  and  ease.  These  boys  amount  to  little  on  their 
own  merit. 

Consider  the  average  graduate.  He  is  eager  to  work, 
to  learn  and  to  move  ahead.  He  very  seldom  makes  as 
good  a  mechanic  as  the  boy  who  started  at  fourteen. 
And  why  should  he?  He  is  handicapped  with  an  eight 

years'  start  on  a  job  which  requires  more  skill  in 
manipulation  than  quick  thinking  and  general  knowl- 

edge. The  latter  is  the  field  in  which  the  student  has 
been  trained.  But  turn  him  loose  on  a  new  problem, 
such  as  re-arranging  the  equipment  of  the  shop  for 
large  production  on  a  new  type  of  work,  and  he  will 
surprise  you  with  the  number  of  unseen  details  which 
he  will  take  into  account  in  his  scheme. 

If  he  has  a  half  a  chance,  the  college  graduate  will 
become  a  leader,  not  because  he  is  a  better  mechanic 
than  the  others,  but  because  he  has  a  bigger,  broader 
view  of  the  work  around  him.  The  supply  of  jobs  for 
leaders  is  relatively  low  and  there  will  necessarily  be 
many  college  men,  who  have  been  side  tracked  into  posi- 

tions of  small  importance.  But  you  will  usually  find 
them  ready  and  equipped  to  step  into  a  vacancy  above. 

To  quote  from  Mr.  Bruce  Barton's  interview  with 
Dr.  James  R.  Angell  in  the  November  issue  of  the 
American  Magazine: 

"A  notable  instance  of  the  value  of  college  men  is 
furnished  by  the  Western  Electric  Co.,  which  began 
employing  college  men  about  1896  and  which  has  found 
that  90  per  cent  of  them  made  good,  as  compared  with 
10  per  cent  of  the  men  who  enter  business  on  leaving 

high  or  grammer  school." 
In  looking  over  the  list  of  executives  in  our  own  com- 

pany, at  the  local  plant  of  which  about  7,000  men  are 
employed,  I  find  that  80  per  cent  of  the  highest  officials, 
70  per  cent  of  the  superintendents  and  60  per  cent  of 
the  assistant  superintendents  are  college  men.  And 
only  1  per  cent  of  all  the  men  in  the  country  are  college 
graduates!  I  am  very  reluctant  to  believe  that  fathers 
are  spending  thousands  of  dollars,  states  and  cities 
spending  millions,  and  men  and  women  spending  four 
good  years  of  their  lives  to  find  out  that  it  is  all  in  vain. 
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Apprenticeship  System  at  Rock  Island  Arsenal 
Devices  for  TearhinK — Use  of  the  Slide  Rule — Action  of  Gear  Teeth  and  the  Selection  of 

Proper  Views  for  Drawingrs — An  Outline  of  the  Courses  (liven 
By  WILUAM  BAUMBECK 

■«p«rtBtMi4«at  of  Prodnettoa 

DURING  Um  iMwt  year  much  h*»  been  written 

about  the  appreBtice  Rysten  ectablUhed  in  manu- 
facturiac  piaaU  aitd  very  valuable  information 

ha*  be«n  fivea  regarding  the  methods  to  educate  boys 
for  a  trade  and  later  for  better  poaitJons.  The  public 
at  large,  and  eepecially  the  machine  tool  manufacturers, 

powiUy  do  aot  know  that  the  Government  in  its  several 
•ad  navy  yards  has  established  an  apprentice 

ystam  for  machinists,  patternmakers  and  other 
This  article  has  been  written  to  tell  about  the 

aiipmtke  school  and  the  course  of  instruction  iriven  to 
the  boys  at  the  Rock  Island  Arsenal 
Um  school  was  established  May  16.  1910,  with  one 

A  schoolroom  with  drawing  tables,  library  and  other 
i«tudy  facilities  is  provided  as  shown  in  Fig-  1-  Draw- 

ing paper,  ink.  pencils,  etc..  are  provided  by  the  Gov- 
ernment. The  students  are  required  to  furnish  their 

own  drawing  tools.  Mechanical  drawing  plates  are  used 
from  those  issued  by  the  International  School  of  Cor> 
respondenre  and  the  Santa  Fe  System,  but  mostly 
copies  of  drawings  used  on  production  work  ut  the 
arsenal  are  furnished  for  test  uses. 

Students  are  given  four  hours  each  week  for  instruc* 
tion  in  the  classroom — two  hours  on  drawing  and  two 
hours  on  mathematics.  They  are  required  to  work  ex- 

amples, make  detailed  drawings  and  submit  them  for 

Kia    1.     THK  APPUk... . ..JUL.    FIG.  ::.    i.AiMic  MuuuL.  SLiuii:-ui;i.i: 

It.  Since  that  date,  and  up  to  Dec.  SI.  1920.  one 
and  three  students  have  been  graduated,  and 

OS  May  1.  1921.  eighty-three  apprentices  were  employed. 
TIm  year  1920  being  the  most  successful  and  the  one 
in  which  the  largest  class  was  graduated,  the  system 
«f  iaatructioas  used  daring  that  year  will  be  shown. 

The  instruction  courses  are  made  as  practical  as  pos- 
aihlo  with  the  idaa  of  making  efllcient  mechanics  of  boys 
who  hav*  not  had  high  schod  or  spatial  training. 
Mechanical  drawing  and  mathematics  have  been  selec- 

ted to  At  conditions,  and  each  student  is  expected  to  and 
■■Ht  aHka  audi  prograas  aa  his  capacity  and  interest  to 
laam  will  permit 

The  course  of  instruction  is  divided  into  nine  grades. 

Six  months'  service  constitutes  one  grade,  with  the  ex- 
ception of  the  ninth  grade  which  requires  twelve  months' 

service  and  is  known  as  the  flfth-year  course.  In  a  way 

it  is  what  is  commonly  known  as  the  "part  time,  short 
anit  coarse,**  as  adriaed  b>-  William  A.  O'Ury  and 
Charles  A.  Droaaer  in  United  SUtes  Bulletin  No.  159, 
with  the  exception  that  this  course  alms  to  develop  the 
initiative  and  rasoureefolncss  of  the  apprentices  more 
fall>. 

daeadJJ^ 

ar*   MMl    •p*«tal 
O.  B.  aUAbrd.  I 

InalntetMn   dvvtcM 

oCi 

correction.  Every  two  months  examinations  are  held 
and  work  rated  accordingly.  No  specified  day  is  set  for 
examination  so  that  no  special  efforts  can  be  made  in 

advance  by  the  boys,  who,  in  consequence,  are  some- 
times caught  unprepared. 

Records  of  attendance,  class  work  and  deportment  are 
kept  on  permanent  cards. 

The  following  instruction  books  on  mathematics  are 
used: 

1st  year — "Shop  MaUmnatlca"  Part  1,  Morrla  a  Smith. 
2nd   yt»r — "Shop  Mathamallca"   Part   t,  Morrla  tt  Cralf. 
Ird  year— "Practloal   Applied  Macbanlca."  J.   W.   L.    Hale. 
4th  yaar — "Practical   Miwhanlcii  and  Allied   Subjecl*,"  J.  W.  L. HaU. 

First  Year:  The  first  two  periods  of  the  firxt  year 
course  Involve  a  review  of  much  of  the  eighth-k'rade 
work  in  the  common  schools,  passing  on  to  studifs  in 
shop  mathematics,  drawing  and  applied  science.  In  the 
review  work  much  emphasis  is  placed  on  those  subjects 
which  pertain  to  shop  practice,  as  ratio  and  proportion 

as  applied  to  pulleys  and  gears  and  mensuration  as  ap- 
plied to  volumes  and  areas.  After  this  review  the  sub- 
jects of  levers,  inclined  planes,  horsepower,  hydraulics 

and  heat  units  are  covered  in  turn. 

The  arsenal  is  fortunate  in  having  a  well-equipped 
testing  laboratory  at  its  command  and  much  of  the  in- 

struction received  in  the  schoolroom  is  further  supple- 
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FIG.  3.     MODEL  TO  TEACH  PROJECTION.     FIG.  4.     MODELS  OP  GEIAR  TEETH 

mented  by  instruction  in  the  testing  laboratory.  Indi- 
vidual instruction  is  the  rule  at  all  times,  this  method 

maintaining  the  interest  of  the  student  while  the  in- 
structor is  better  able  to  meet  the  individual  needs  of 

the  student,  and  to  inspire  and  influence  him. 
Second  Year:  The  third  and  fourth  periods,  or  sec- 

ond year  instructions,  are  given  in  what  might  be  called 
shop  mathematics,  involving  algebra,  geometry,  trig- 

onometry and  logarithms,  in  so  far  as  these  subjects 
pertain  to  shop  practice.  Before  the  apprentice  is 
through  with  the  above  he  has  passed  from  the  second 
year  and  is  well  along  in  the  third  year  or  fifth  and  sixth 
periods. 

Third  Year:  By  the  time  the  boy  has  reached  the 
sixth  and  seventh  periods  he  is  usually  well  enough 
advanced  in  age  and  experience  to  understand  and 
appreciate  the  value  of  the  school  in  respect  to  learning 
a  trade,  and  is  in  need  of  guidance  more  than  encourage- 

ment and  inspiration.  Much  time  is  devoted  to  review 
of  subjects  already  given  and  many  practical  applica- 

tions relating  to  trade  problems  are  made  at  this  time. 
Fourth  Year:  Through  the  seventh  and  eighth 

periods,  or  the  fourth  year,  some  special  subjects  are 
taken  up  such  as  electricity  and  strength  of  materials, 
in  so  far  as  they  pertain  to  shop  practice. 

Fifth  Year:  The  fifth  year,  or  ninth  period,  is  op- 
tional and  the  boy  is  in  fact  graduated  in  his  fourth 

year.    If  he  chooses  the  fifth  year,  and  the  majority  of 

boys  do  so,  and  has  at  the  same  time  completed  all  the 
subjects  prescribed,  he  is  given  further  instruction  re- 

lating to  application  of  principles  already  learned.  This 
course  is  largely  made  up  of  laboratory  work  pertaining 
to  practical  mechanics.  Most  of  the  apparatus  can  be 
made  by  the  apprentice  as  he  proceeds  in  the  studies. 
In  this  particular  he  gets  much  experience  in  the  testing 
laboratory,  previously  mentioned  in  this  article. 

During  the  entire  time  very  simple  principles  of 
teaching  are  employed.  No  attempt  is  made  to  organize 
classes  as  such  and  every  effort  is  made  to  inspire  a  boy 
to  do  his  best.  Practically  the  whole  system  of  teaching 

is  based  upon  the  one  word  "interest"  which,  interpreted 
in  every-day  language,  means  "it  is  between  us."  The 
instructor  feels  that  in  order  to  teach  successfully  he 
must  first  know  well  the  subject,  be  able  to  impart  this 
knowledge  and  also  to  inspire  the  pupil. 

The  purpose  of  this  course  is  not  to  make  finished 
draftsmen,  but  to  enable  the  boy  to  read  correctly  cer- 

tain drawings  as  used  at  this  arsenal.  The  course  in 
drawing  as  given  here  is  what  might  be  considered  by 

some  "a  mongrel  course"  inasmuch  as  it  is  made  up  of 
drawings  taken  from  several  sources,  always  with  the 
idea  in  mind  of  the  particular  needs  of  the  boys. 
Much  that  is  considered  worth-while  in  a  complete 

course  is  omitted  here;  for  example  only  eight  plates 
are  given  in  geometric  construction  and  intersections. 
Throughout  the  entire  course  an  eflfort  is  made  to  teach 

FIG.  6.     TEST  FOR  FILING  FLAT.     FIG.  6.     THE  SCHOOL  SHOP 
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a  bojr  Ml  onljr  to  draw,  but  to  taMh  him  to  think.  For 
thb  parpoM  tlM  inttructor  has  prvpwrtd  many  plataa 

•f  parts  kaowB  to  the  boy».  but  inoompkto  as  to  pro- 
oaiara  ud  dataiL  This  forc«a  the  bogr  to  aak  quMtions. 

la  aaMM  eaaaa  the  bloapriat  which  !•  to  be  usod  ia 
wMi  a  warminc  to  watch  for  wronf  projoetiona 

'tiirti^'*""  The  mathod  forcw  the  boy  to 
ba  naoareeftti  and  at  the  ume  time  prevent*  him  from 

baeoMinc  a  mere  cop>'ist.  For  the  purpose  of  making 
tha  bogr  think  for  hinaaU  omeh  orittnal  work  in  r»- 
qaind.  For  exampia.  ha  ia  ttvw  a  bloaprint  and  in- 
forvatioB  for  a  tie  rod  sleeve.  After  he  has  completed 
this  drawiac  he  is  askad  to  draw  a  fixture  to  hold  the 

in  a  miUin«  madiJiia,  Asain  he  is  riven  a  plate 
a  projection  of  a  center  crank  which  he  is  sup- 

paaad  to  draw,  and  this  is  followed  by  a  request  to  make 
a  danhia  throw  crank  from  the  same  data  given  and 

tkM  foBowliif  this,  a  three-throw  crank  of   120-deg. 

Tsward  the  sod  of  the  course,  boys  are  required  to 
prainea  drawinfs  that  conform  to  usage  and  standards, 
aa  aaad  by  the  Covemment  at  this  arsenal,  and  the  so- 
eallad  "Green  Book"  of  instructions,  used  by  the  Gov- 
eniment,  becomes  in  part  a  text  book  of  the  school. 

Spkial  Devices  Usid 

There  ara  aoma  darieaa  uaad  here  as  aids  in  teaching 
that  might  ba  conaidarad  special,  if  not  unique,  as  the 
writer  has  not  seen  them  used  in  any  other  school  of 
thia  kind.  A  particular  case  is  the  method  of  teaching 
tlia  oaa  of  the  slide  rule.  A  large  rule.  8  ft.  long,  having 
BMBban  and  graduations  large  enough  to  be  seen  across 
tha  reon.  Is  aerawed  to  the  wall  as  shown  in  Fig.  2. 
This  rule  not  only  answen  the  purpose  of  instruction 
but  becomes  a  tool  for  the  student  as  well,  having  the 
advantaga  that  the  instructor  is  able  to  see  at  a  glance 
and  froB  a  distance,  just  how  the  user  proceeds  with 
tha  pfoblam  at  hand. 

Aw>ther  unusual  device  in  use  is  one  that  might  be 

called,  in  a  mechanical  drawing  course,  a  "view  detenni- 
nator."  This  device,  along  with  the  standard  drawing 
showing  the  system  of  projections,  is  illustrated  in 
Fig.  S.  It  is  made  to  repreaent  the  form  of  a  square 
tin  pan.  the  top  view  of  which  ia  rectangular  in  shape. 

while  tha  sidaa  are  given  an  even  cun'e  down  to  a  flat 
raetaagular  botton.  The  effect  is  that  if  an  object  ia 
placed  within  tha  pan  and  then  pushed  to  the  right  on 
the  rigbt-haad  alda,  while  the  pan  is  before  you.  a 
rlffbt-haiid  vtaw  of  the  piece  will  be  shown,  and  so  on 
for  tba  reat  of  tha  view.  {.e..  the  left-hand  view,  upper 
aad  lowar  viawa,  except  ̂ he  rear  which  must  be  ex- 
plalaad.  as  it  takaa  ito  placa  at  tha  left  of  the  left-hand 
yiUm.  This  deriec  haa  tba  advanUge  of  the  folding 
^aaa  cube  in  that  the  piece  itself  is  preaantad  to  the  eye 
direct. 

In  studying  gear  teeth  another  device  is  used  which. 
Ifta  the  slide  rule,  ia  an  attempt  to  show  on  a  large 
scale  tha  forma  of  the  different  kinds  of  gear  teeth  used. 
TUa  dariea,  aa  aaen  in  Fig.  4.  is  nothing  more  than 
sactioas  of  larva  gcan  made  to  rotate  about  centen 
that  would  otherwise  ba  tha  eentera  of  the  shafte  to 

wUch  the  gaan  would  ba  flttad.  Thaaa  sections  have 

«a^  the  ptteh  liaaa.  addenduma  and  dcdenduma  shown 
and  are  used  in  very  much  tha  sasM  way  as  the  teacher 
in  the  grammar  school  taacbaa  gaofraphy  with  a  map 
oa  which  tba  namea  of  tba  riven  and  cities  are  left  off. 
The  student,  from  the  models  shown,  !a  required  to  give 
the  kind  of  gear,  the  diametric  pitch,  the  circular  pitch, 

the  pressure  angle,  ete.  Expertanea  has  Uutrht  the 
writer  that  the  matter  of  interference  is  best  taught  )>> 
itself,  and  is  beet  explained  in  connection  with  the  liit- 
ferent  forms  of  teeth,  and  is  partly  brought  out  in  loii- 
nection  with  the  stub  tooth  model. 

Another  device  that  is  claimed  to  be  original  is  fur 

indicating  the  amount  of  deviation  a  boy  makesi  fi-uni  :i 
perfect  plane  while  filing  a  flat  surface,  and  is  .shown  in 
Fig.  6.  It  consists  of  a  frame  that  is  held  in  the  vise 
and  in  which  a  flat  piece  of  stwk  is  held  betwe<>n  cen- 
tere.  Near  the  end  is  a  long  pointer  pointing  to  a  gradu- 

ated scale  having  a  sero  mark  at  what  would  indicate 
a  level  with  the  plane  of  the  stock. 

As  the  left  hand  is  extended  beyond  the  center  line 
the  weight  of  the  hand  tends  to  hold  the  file  hard  at 
the  outer  edge  of  the  stock;  also  the  opposite  effect  i.s 
produced  when  the  right  hand  is  farthest  away  fninr 
the  center.  The  real  value  of  the  device  is  to  show  tiv 
what  extent  the  boy  is  in  error  and  also  shows  how  few 
there  are  who  are  able  to  use  the  file  and  at  the  same 
time  keep  the  pointer  at  the  zero  mark. 

A  vestibule  machine  shop.  Fig.  6.  is  provided  with 

sUndard  machines — shapers,  planers,  milling  machine.-*, 
drilling  machines,  etc.  Here  the  student  receives  first 
hand  instructions  in  the  use  and  care  of  machines;  is 
instructed  regarding  the  feed  and  speed  of  them  and  is 
given  minor  parts  to  manufacture.  From  time  to  time 
students  are  sent  into  the  shop  for  observation  purposes 
and  when  advisable  they  are  given  production  work. 

The  following  schedule  is  used  on  machine-shop  work: 

FtrtI   I  nr 

TMltrib   
OrflltaMi  mMhla*   

FUtn  miUlac  ■MohltH' 
BwJI  tnclM  fauho 

Tl  ird  '.  far I«rg«U(ha   
Unlnmal  ■iiUat  machtn*'    . a«iirMttii«   
BoriotmiU   
TumtkUM   
Mmwiteht   
Ijirgt  wnpar   
I«r><>  •loiur   
MUIirricht  work  In  UHmMtnc. 

2  OM. 

1  mo. 

2  mo. 1  mo. 
2  mo. 
4  mo. 

2  Inn. I  mo. I  mo. 
I  mo. I  mo. 

I  mo. 
I  mo. 

I  mo. )  mo. 

Sw'kW  I'mr 
maehiiu*   I  mo. 

1  mo. 

2  .1," 

PImmt. 

Haniaaloc  and  luinmliiu  .'  mo 
Tn-.il  ■rinding  .'  nn. 
h>««unf  ....  .'  Ill" 

fmtrtli   Yftr 

Omtni  Shop  Work,  or  ■  l«*lv» 
mooUa'  rmriow  o(  Um  Aral,  rtoond  and 
UUrd  jTMia. 

Nora. — Th*  aBprtnUo*  will  not  Ih- 
hold  oa  on«  Una  ui  work  mmv  than  nnr 
moalh. 

nft<>  Ymr 
1  mo.        Phjwlaal  labontlory 
2  mo.        Chmiie*!  Ubormlory 
2  mo.        Huuilns  room   
2  mo.        Oaocfml  (hop  work . 

I      tIM 

1  111. I  II.. 

Okilali    _ 
(MMnu  loolroooi  work 

Sfiltkihap  •<*«.. noMfy   

.Several  instructors  are  in  constant  touch  with  appren- 
tices in  the  shop,  giving  instruction  on  the  manufacture 

of  parte  used  for  regular  ordnance  material.  This  work 
is  then  submitted  and  ratings  made  accordingly. 

The  rate  of  pay  for  apprentices,  for  the  year  1920- 
1921,  was  as  follows: 

iU  prrtod    »)44|M.Tdty 
Mb  prrtod    )  76  |mt  day 
7th  porlod    4  24  p«r  diy 
Mh  vmAtA    4.)*|Mrd«x 

\m.    iMctod    »lMt»rday 
aad  iMftod         2.24|Mrd«y 
M   p«iad       2M|>frday 
4U>    inrlad        2  H  prr  day 

Mb  pari  d.  hn  yrtt.. 
},l2parday 

The  results  obUined  from  using  apprentices  in  thO' 
shop  after  graduating  have  l>een  very  satisfactory.  The 
bojrs  are  considered  very  high  grade  mechanics.  Several 
apprentices  have  become  assistant  foremen,  toolmakers 
snd  experte  on  experimentel  work. 

It  is  entirely  up  to  the  boy  to  take  advantage  of  the 
opportunities  given,  as  the  schooling  and  instruction  as 
given  at  the  Rock  Island  Arsenal  are  of  the  )>eHt  that 
can  be  given  in  any  special  purpose  or  technical  school 
snywhere,  and  the  arsenal  is  very  proud  of  its  purpose 
and  ite  accomplishment 
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Wear  on  Various  Automobile  Gear  Steels 
Results  of  Tests  Showing  Wear  Due  to  Difference  in  Quality  of  Material 

Heat-Treatment  and  Shape  of  Teeth — A  Tooth-Profile  Indicator 
By  E.  R.  ROSS 

ExpfrlriKntiil    Engineer,    WiirniT   (ieiir   Company 

THE  purpose  of  gears  is  to  transmit  power  at  dif- 
ferent speeds,  efficiently,  quietly  and  with  maxi- 
mum life.  To  do  these  three  things  two 

additional  considerations  must  be  taken  into  account ; 
namely  strength  and  wear,  the  latter  being  the  more 

important.  If  the  gear  tooth  is  made  of  suitable  mate- 
rial and  of  such  proportions  as  to  minimize  wear,  gen- 

erally speaking  the  tooth  will  be  amply  strong. 

Quoting  R,  J.  Chapman  in  his  article  "Research 
Work  on  Gears  Needed,"  which  appeared  in  AMERICAN 
Machinist,  July  1,  1920:  "Success  in  designing  gear 
drives  to  operate  satisfactorily  under  specified  condi- 

tions is  very  largely  a  matter  of  appreciation  of  what 
has  been  done  before  under  very  similar  conditions. 
The  Lewis  formula,  being  a  formula  for  strength  only, 
is  of  no  assistance  in  selecting  the  most  suitable  combi- 

nation of  pitch,  diameter,  face  width  and  material  for 

the  purpose.     Experience  can  only  determine  these  pro- 

PIG.   1.     SPECIAL,  INDICATOR  FOR  DETERMINING  WEAR 

portions,  because,  even  thc-ugh  the  gears  be  made  to  a 
fine  degree  of  accuracy,  and  be  capable  of  transmitting 
the  load  without  tooth  breakage,  it  does  not  necessarily 
follow  that  they  will  be  satisfactory  in  operation. 

"Further  investigation  should  be  mad^  to  establish 
reliable  data  relative  to  the  various  factors  that  de- 

termine the  smooth  operation  and  life  of  gear  trains. 
The  research  could  be  divided  into  three  classes.  The 
work  in  section  one  would  be  to  establish  the  most  suit- 

able material  for  use  under  given  conditions,  the  allow- 
able stress,  the  allowable  pressure,  the  resistance  to 

abrasion,  the  elasticity  and  such  things  being  found  for 
different  materials.  Section  two  would  deal  with 
methods  of  manufacture,  and  an  attempt  would  be  made 
to  define  the  degree  of  error  permissible  with  various 
grades  of  workmanship.  Research  in  section  three 
would  determine  the  influence  upon  life  and  quiet  opera- 

tion of  gears  of  such  variables  as  peripheral  velocity, 
load  per  unit  of  breadth,  number  of  impacts,  ratio  of 
reduction,  grade  of  workmanship,  heating,  and  the  dis- 

position of  metal  iti  the  gear  rims  and  arms;  methods 
of  gear  mounting  to  absorb  vibration,  and  the  lubrica- 

tion of  gears  would  receive  attention. 

!  "It  will  be  agreed  that  successful  research  along  these 
1  lines  would  provide  dependable  data  for  the  design  of 
gears  to  meet  any  conditions  in  regard  to  load,  speed. 

quiet  running,  life  and  such  points.  Alone,  the  Lewis 
formula  can  be  used  only  to  ascertain  the  maximum 
permissible  load  to  insure  freedom  from  tooth  breakage. 
With  many  gears  this  is  the  only  point  checked  by  the 

Base  c 

Transmission-Warner  Gear  Co.  Model  T-60 

Gear  T-60-9  counfershaff  second  speed  gear 
l^aferial-S.A.E.ZMS  Hardness  TOSC. 

PiM  6:8  Pressure  angis  20° No.  of  teeth  22  Cutter     W.G.No.29 

■    W/dt/i  efface  contact  at  pitch /ine  S" 

Analysis 

Carbon  0.40 -O.SO 
Phosphorus     0.04  Max. 

Sulphur  0.045  " 

Manganese    0.50-0.80 

Nickel  3.25-3.75 
Heat      Treatment 

Test  No. 6 

(0.42) 
(0.021) 

(0.030) 

(0.65) (3.55) 

Pitch 
Heat    to  1380 "f.  4min.  guench  in  oil 

Draw. 400°  ZOniin. 

Speed    Reductions 
Ti0-l6-Ti0-8  1.8:1 
T60-9-T60-II  1:1.1 

„  Total       ,     I.i36:l 

^Dynamometer    Load ns  lb.  output  of  motor  at  /SCO 
rp.m.  continuously  for  6hrs. 

'     Lubricant 

No.  I  Heavy  ̂   transmission  oil 

Drive 

'coast 

FIG.  2.     WEAR  OP  A  COUNTERSHAFT  GEAR 
5.75 

365 

''~~ 

—— __ 

— — 

■~^ ,^_ ^^ ~^ ~~ ~~~' ■^^ 

|3.
55 

^3.
45 ■^3
.35

 

-3.
25 

0.80
 

S0.
75 

|0.
70 

/ ̂    Test  Mo.3   Test  Mo.  6 

// 

N; 

N. 
m 

s; 
\, 

A 
^ \ 

BO 

m \ 
\ 

A m > 
s \ 

75 

/'
 

^h/ 

\ 

% 

'^ 

^ 
\ 

TO 

Ji  0  HI \ 

(v
' 

^ 0  50 

/'
 

.^ . 

■'/ 

Curves  showing  relation 
of  analysis  of  gears  from 
tests  110.6 and  No.3  fo 

average  S:A.E  BMSana/ysis 

a 
-— ki^ — — 

|o.5
0 

"|0.4
5 

<t0.4
0 

y 

^ 

^ 

Carbon 
Manganese 

Nickel 

Paper    presented    at    the    Rochester    meeting    of    the    American 
(Gear  Manufacturers'  .Association. 

FIG.    4.      ANALYSIS    OF    STEELS    USED 

gear  designer,  with  the  result  that  they  are  trans- 
mitting excessive  pressure,  so  that  backlash  and  noise 

develop  in  a  very  short  time." Mr.  Chapman  in  this  article  not  only  placed  a  very 
just  criticism,  but  has  gone  a  step  further  in  that  he 
suggested  the  line  of  procedure  that  must  be  inevitably 
followed  if  gears  are  to  maintain  the  important  position 
they  now  occupy  in  the  automotive  and  allied  industries 
in  the  transmission  of  power.  With  this  outline  before 
us  in  compiling  the  data  of  our  tests,  we  have  attempted 
to  solve  some  of  the  most  important  problems  that  face 
the  gear  manufacturer  today. 

The  work  we  are  now  doing  has  been  confined  largely 
to  the  selection  of  materials  best  suited  for  the  purpose 
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Spet<t    /IttHKtions TtO-H-nO-S  1.9: 1 

T(0-9-no-/f  l:IJ 
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MmitmmntM        0.S0  OK  (O.tSJ 
MfcW  SK  SIS  (35$) 

Ht»t    7)nt»tnffnt 

Prtsturt  mtftt 
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Carbon  0.40  .  OSO  (0.46) 
Phosphorvs        0.04    Man  (025) 
Sulphur  0.04S     "     (0031) Manqamst       OSO    0.80  (Oil) Nickil  325    X7S  (3M) 

Heat    Treat nient 

mat  to  l380'F.4mln  outnch  in  oil 
—  Divw  400  'SOmin.   

Speed      fie  auctions TfO-H-TtO-d  18: 1 
TtO-9-TfO-ll  ri.i 

Total         list  I 

Dynamometer  Load 
nS'lb  output  of  motor  at 

iSOOr.p.m.  continuously  tor  " 
Lubricant 

Heavy  transmission  ooj         , 

na.  s.   wsAR  OP  obars  op  dipfbrbint  hardnbsb 

of  automotive  transmiuion  rearing,  the  selection  being 
Dpoo  tbe  bMis  of  raaittaoce  to  abrasion  or  wear. 
Two  ataBdard  transmiaaions  were  used  which  were 

rhf  iwiil  vnt  very  carefully  to  assure  us  that  we  were 

not  liaidnc  a  poaaibility  of  error  in  our  results  by  con- 
fining our  taata  to  one  transmission.  Satisfying  our- 
upon  this  point  we  proceeded  with  the  test  by 
iting  the  two.  preparing  tbe  one  while  we  were 

the  other.  All  parts  were  cheeked  carefully 
tearing  down  the  transmission,  likewise  all  new 

parts  were  earefoUy  checked  before  assembling. 
The  traaamiMion  carries  6-8  pitch  gears  having  l-in. 

face  and  Is  wall  adaptad  to  the  needs  of  a  medium 

waifbt  and  medium  powered  passsager  car  or  light- 
w«l^  track. 

Tba  tast  was  run  upon  the  material  used  in  tbe  second 
gears,  tx  tbe  third  and  fourth  of  a  train  of  four 

ira.  This  selection  was  made  on  account  of  being 
tha  noat  asad  of  tba  speed  reductions  in  passenger  car 
sanriea,  also  on  aeeoant  of  the  dilBculties  preaentad  in 
the  manufacture  of  a  sliding  gear  with  internal  clutch 
taeth.  It  is  frequently  used  with  a  very  high  percentage 

of  the  full  motor  torque.  These  are  also  "clash  gears" 
and  accordingly  a  portion  of  the  face  width  which  they 
othanris*  would  have,  has  to  be  sacrificed  in  rounding 

tha  comem  upon  one  end  of  the  teeth  to  assist  in  mesh- 
ing the  gears.  They  have  a  combination  of  a  higher 

pitch  line  velocity  than  the  other  reductions,  together 
with  a  correspondingly  lower  maximum  torque. 

In  order  that  we  might  duplicate  the  conditions  flij 
each  individual  test  with  those  of  any  other  teat  of  thi| 
series,  constant  torque  and  constant  speed  were  th^ 
first  considerations.  In  order  to  accomplish  this  stauii 
and,  dynamometer  equipment  was  used. 

To  be  able  to  properly  and  impartially  classify  on 
results,  it  was  necessary  that  very  careful  measurai 
ments  be  taken  of  both  the  new  and  the  worn  tootM 
To  do  this,  we  developed  a  tooth  profile  indicator,  FIk.  1 

The  gear  is  mounted  upon  a  stud  in  the  center  of  thi 
instrument.     At  the  left  and  pressing  against  the  to] 
and  side  of  a  tooth  is  a  stop  which  is  held  in  this  posi 
tion   by  the  spring  behind  the  block.     This  holdM  thi 
gear  rigidly   in  position.     Diametrically   opposite  thi 
stop  on  the  gear  there  are  two  fingers  carrying  point. 
over  the  edge  or  profile  of  the  tooth.    At  the  right  ail 

two  dial  indicators,  one  for  each  of  these  points  whief< 
operates  through  a  1:  1  lever.    To  the  right  and  in  the 
center  is  a  third  dial  indicator  used  to  determine  thi 
depth  or  distance  in  from  the  point  of  the  tooth  to  th< 
points  of  the  indicating  fingers.    The  indicating  fingera 
carry  knife  edge  points  so  that  the  readings  upon  th*< 
leverage  of  the  fingers  do  not  change  from  the  1 : 1  ratic 
and  at  the  same  time  making  the  readings  upon  thi 
indicators  a  true  indication  of  the  contour  of  the  Ki'ai 
tooth. 

In  Fig.  2  is  shown  a  plot  of  the  countershaft  gear  <A 
test  No.  6.  The  shaded  portion  of  the  tooth  is  thi 
amount  of  metal  that  has  been  worn   from   its   face. 



April  6,  1922 Eliminate  Waste — With  Modem  Equipment 

517 

showing  the  location  with  reference  to  the  pitch  line 
and  base  circle.  The  point  of  maximum  wear  upon  this 
gear  was  0.012  in.  deep  and  from  0.010  to  0.020  in. 
above  the  pitch  line. 

Since  the  wear  is  often  unequal  and  we  are  unable  to 
predict  before  the  test  just  where  it  will  be  greatest, 
we  select  for  measurement  the  tooth  that  shows  the 
most  wear.  Fortunately  the  chamfered  end  of  the 
mating  gear  leaves  an  unworn  portion  which  can  be 
measured  after  the  run,  enabling  us  to  compare  it  with 
the  worn  portion  of  the  same  tooth.  The  plot  is  a  com- 

parison of  the  original  outline  with  readings  taken  in 
the  center  of  the  worn  portion  of  the  tooth. 

The  Gear  Tested 

Covering  the  various  items  as  they  appear  printed 
upon  the  chart,  this  plot  is  from  the  countershaft  second 
speed  gear,  the  material  used  in  this  test  was  from 
S.A.E.  No.  2,345,  having  a  hardness  of  70,  scleroscope. 
The  gear  was  6-8  pitch  and  20  deg.  pressure  angle,  hav- 

ing 22  teeth  and  was  cut  by  our  cutter  No.  29.  The 
tooth  had  a  A-in.  width  of  face  in  contact  at  the  pitch 
line.  The  analysis  given  with  limits  is  the  standard 
specification  for  the  material  used,  the  values  in  paren- 

thesis are  the  values  by  actual  analysis  of  this  gear. 
The  heat-treatment  given  this  set  of  test  gears  was  a 
heat  to  1,380  deg.  F.,  followed  by  quenching  in  oil  and 
drawing  in  oil  at  400  deg.  for  20  min.  The  speed  re- 

ductions are :    From  the  main  drive  gear  to  the  counter- 

shaft drive  gear,  having  15  and  27  teeth  respectively 
(27:  15  or  1.8:  1),  the  countershaft  second  speed  gear 
to  the  second  speed  sliding  gear,  having  22  and  20  teeth 
respectively  (20:22  or  1:1.1),  making  a  total  reduc- 

tion of  1.636: 1.  A  50-hp.  load  was  applied  to  the  trans- 
mission by  the  motor  dynamometer  (175  ft.-lb.  torque 

at  1,500  r.p.m.)  continuously  for  6  hours. 
At  such  a  motor  speed  175  ft.-lb.  represents  an  over- 

load for  this  particular  set  of  gears  quite  beyond 
anything  to  which  they  would  be  subjected  in  actual 
service.  Preliminary  runs  demonstrated,  however,  that 
some  such  overload  was  necessary  if  we  were  going  to 
have  any  measurable  amount  of  wear  in  a  test  of 
reasonable  length  of  time.  The  six-hour  test  would 
represent,  in  a  car  having  32-in.  wheels  and  4i  to  1 
axle  ratio,  running  in  intermediate  at  a  speed  of  19 
miles  per  hour  for  a  total  distance  of  114  miles.  The 
transmission  lubricant  used  was  an  oil  designated  as 
No.  1,  heavy. 

The  test  was  conducted  by  holding  the  power  output 
(speed  and  torque)  of  the  motor  dynamometer  constant 
for  the  six  hours,  readings  being  taken  of  oil  tempera- 

ture, mechanical  efficiency  and  room  temperature  at  one- 
minute  intervals  for  the  first  five  minutes,  the  same 
readings  taken  ten  minutes  after  the  start  of  the  test 
and  by  ten-minute  intervals  thereafter  till  the  end  of 
the  test.  The  same  amount  of  new  lubricant  was  placed 
in  each  transmission  when  set  up  for  test  and  not 
changed  during  the  test. 

Jrcinsnilss/onj  Warner  Gear  Co.-  Model  T'60 
Gear  T-60-II,  second  speed  sliding  gear 
Material-                               Hardness  74SC. 

Pitch  C-8                             Pressure  angle  20' 
No.  of  teeth  20                    Cutter-     W.O.No.H 

Base    ciiVle      Width  of  face  in  contact  of  pitch  line  '^"   
Analysis 

Carbon  0.11 -O.SZ 

Test  Nolo 

Manganese 
Chromiuni 
Sulphur 
Phosphorus 
Silicon 

0.70-0.90 
0.85-1.10 
0.04  Max. 

0.04     •> 0.25     " 

Uibricoin  t 

No. I  Heavy, 
transmission  oil 

     Heat     Treatment   / 

Heat  to  1500°  F.  lOmin., quench  in  oil 
Draw  400  °  30 min. 

Speed    deductions 
r-€0-/6-T-60-8  1.8:1 

T-60-9-T-60-II  /■•/./ 
Total  1-636:1 

Dynamometer    Load 

115' lb.  Output  of  motor  at  1500  t 
~  - m.  continuously  for  6hrs. 'coast 

Base 

Transmission  -Warner  Gear  Co  -Model  T-fO     JestHalZ 

Oear-T-GQ -9, countershaft  second  speed  gear 
Material  -  Hardness  - 11 SC. 
Pitch  G:S  Pressure  angle  20° 

icircle  ̂ No.  of  teeth  22        Cutter    W.GNo.X   .   

Y/idth  of  face  in  contact  ctt  pitch  line ^' Analysis 

Carbon  0.41-0.52    (047) 
Manganese         0.70-0.90    (0.86) 
Chromium  0.85-1.10     (0.93) 
Sulphur  0.04  Max.    (0.022) 
Phosphorus         0.04     "       (0.014) 

Silicon  0.25     " 

_         Heat    Treatment    

Heat  to  1500° F.  10 min.  quench  in  oil 

Draw  350°,   'SOmin. 
Speed     Reductions T-60-l6-r-60-S  1.8  : 1 

T-60-9-T-60-II  1:1.1 

Total         1.656:1 

Dynamometer    Load 
lis'ib.  output  of  motor  at  1500 
r.p.m.  continuously  for6hrs. 

'coast 

Lubricant No.  I  Heavy, 

transmission  oil Drive 

BasAcircle 

Transmission-  Warner  Gear  Co -Model  T-60         Test  No.  10 

Gear-T-60-9,  countershaft  second  speed  gear 
Material-  Hardness    74 SC. 

Pitch  6:8  Pressure  angle  20' 
■   Number  of  teeth  22     Cutter-     W.O.No.29   

Width  of  face  in  contact  at  pitch  line  /S" Analysis 

Pitch 

Lubricant 

Carbon 
Manganese 
Chromium 
Sulphur 
Phosphorus 
Silicon 

Heat 

0.41-0.52 
0.10  -0.90 
O.es  -1. 10 
0.04  Max. 

0.04  '• 
0.25  " Treatment 

No.  I  Heavy, 
transmission  oil 

Drive 

Heat  to  1500  °F.  10 min.  quench  in  oil 
Drvm  400° 30  min. 

Speed    Re  due  tions 
T-60-I6-T-60-8  1.8:1 
T-60-9-T-60-II  I:  I.I 

Total  l.63i  ■•/ 
Dynamometer  Load 

lis' lb.  output  of  motor  at  ISOO^ 
r.p.m.  continuously  for  6hrs 

coast 

Transmission  -Warner  Gear  Co.- Model  T-60 

Oear-T-60-ll,  second  speed  sliding  gear 
Material  -  Hardness  -  TJSC. 

Pitch  6:8  Pressure  angle  20' 
Number  of  teeth  20  Cutter        Experimem 

Base    cii^le    Width  of  face  in  contact  at  pitch  line  '%2"  . Analysis 

Carbon        0.47-0.52    (0.49) 
Manganese  0.70-090  (0.77) 
Chromium    0.85-1.10    (0.97) 
Sulphur         0.04  Max.  (0.020) 
Phosphorus   0  04    "      (O.Olt) 
Silicon  0.25      " 

Heat      Treatment 

TestNalZ 

Heat 
to  1500  "F  lOmin.  quencti  in 

Draw  350°  30 min. 

Lubricant No. I  Heavy, 

transmission  oil 

Drive 

Speed    Reductions T-60 -16- T-60 -8  l.8:J 
T-60-9-T-60-II  ri.l 

Total  1.636:1 

Dynamometer    Load 
175' lb.  output  of  motor  af 
1500  rpm.  continuously  for Glirs. 

coast 

FIG.  5.     EFFECT  OP  PROPER  TOOTH  FORMS 
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Piy.  S  wpwtBt*  two  tMU  showing  th«  best  and 
worn  canditkHis  of  wmt  oo  tb«  oil-tr»at«d  gwira  twted. 
Tm  wiB  note  that  they  ar*  both  of  S.A.B.  Na  2.S45 

iMt-treated  in  the  aame  manner  and  cut  by  the 

Bsc       ttac 
or  HARDNKSS  ON  WEAR 

cuttera.  but  te«t  No.  6  (ahown  at  the  left)  has  a 
hardnaaa  of  70  on  both  ceara.  while  test 

Na  S  (ahown  at  the  right)  has  a  scleroacope  hardness 
of  75  OB  the  countershaft  gear  and  76  on  the  sliding 
gear.  Note  the  variation  in  the  analyses  of  these 
gtara,  aiao  the  relation  existing  between  the  carbon  con- 

tent and  the  annount  of  wear.  In  the  latter  connection 

the  wear  U  greatest  upon  the  driving  gears,  even  though 
it  inajr  contain  alightly  greater  carbon.  This  is  a  con- 

dition which  we  would  expect  when  the  action  of  the 
gears  under  load  ia  analyxed. 

If  the  goar  aetioo  were  ideal,  the  two  gears  would 
have  no  backlash  and  any  movement  of  the  driving 
gear  would  have  a  corresponding  movement  of  the 
driven  gear.  In  gears  aa  cut,  there  is  a  certain  amount 
of  backlash  to  accommodate  lubrication,  slight  inac- 
caraciaa  in  the  cutting  of  the  teeth  akid  warpaire  from 
haat-treatment.  Any  increase  of  backlash  due  to  wear 
permita  an  uneven  or  slightly  intermittent  velocity  to 
exist,  which  once  started,  rapidly  destroys  the  contour 
of  the  tooth.  This  action  is  more  rapid  upon  the  driv- 

ing gear  due  to  its  having  to  absorb  variations  in 
load  and  velocities  resulting  from  the  breaking  down 
of  the  curvatures  of  both  the  driving  and  driven  gear. 

lnrotTANcc  or  Proper  Cumas 

In  order  that  we  may  get  a  represenUtive  test  of 
the  wearing  properties  of  the  steel  and  not  a  prema- 

ture breaking  down  of  the  tooth  curvature  due  to 
Intermittent  velocities  or  interferences,  great  care  must 
be  exercised  in  the  selection  of  the  cutters  used  upon 
Um  faars  to  be  tasted,  also  upon  the  other  gears  in 
the  train  under  load  at  the  same  time.  In  order  to 

eliminate  aO  possible  variation  of  the  load  being  trans- 
mitted through  the  first  pair  of  gears  in  the  train,  new 

I  for  each  test.  The  hest-treatment  used 
ks  limited  to  either  that  recommended 

kgr  tha  asaanfaeturcr  of  the  steel,  or  that  found  by 
azparieaea  beat  saitad  to  the  steels  used. 

As  a  reault  of  825  separate  analyses  at  S.A.E.  No. 
2445  wt  secured  a  fairly  representative  idea  of  the 
awaga  analysis  of  the  steel  with  regard  to  carbon. 

manganese  and  nickel.  We  found  that  the  carbon 
averaged  between  0.4S  to  0.47,  the  manganese  from  0.56 
to  0.68,  and  the  nickel  from  3.86  to  3.60  per  cent.  The 
S.A.E.  limits  are  so  wide  upon  this  steel  that  It  is  diffi- 

cult to  get  uniform  structure  from  a  common  heat- 
treatment  in  quantity  production. 

In  Fig.  4  is  given  the  analysis  of  the  S.A.E.  No. 
2,345  steels  used  in  tests  Nos.  6  and  3,  as  shown  in 
Fig.  3.  The  average  analysis  is  shown  as  tho  shaded 
portion  between  the  dotted  lines.  The  gears  of  test  No. 
3.  which  had  the  least  amount  of  wear  and  the  higher 
hardneaa  show  a  higher  carbon  content,  a  higher  aver- 

age manganese  and  about  the  same  average  nickel  as 
compared  with  the  gears  of  test  No.  6,  which  wore 
more  worn  and  softer.  This  will  also  be  explained  in 
a  measure  by  the  difference  in  the  structure.  The 
presence  of  more  troostite  in  the  gears  having  the  low 
carbon  may  be  accounted  for  by  considering  that  when 
a  heat  is  used  that  is  correct  for  the  steel  having  the 
higher  carbon,  it  is  not  high  enough  for  the  one  having 
the  low-carbon  content. 

In  the  tests  shown  in  Fig.  6,  the  gears  are  of  the 
same  material  and  have  a  difference  of  only  three  points 
in  hardness.  Here  is  very  clearly  illustrated  the  point 
mentioned  before  in  the  importance  of  using  gears  cut 
with  cutters  having  as  nearly  correct  outline  as  possible. 
The  gears  of  test  No.  10  were  cut  with  the  same  cutters 
as  were  used  upon  the  gears  of  tests  Nos.  6  and  3, 
but  from  the  time  that  the  gears  were  cut  for  these 
tests  until  used  for  test  No.  10,  the  cutter  used  upon 
the  countershaft  gear  had  cut  240  gears  and  had  been 
ground  eight  times.  The  cutter  used  in  cutting  the 
second  speed  sliding  gear  had  cut  142  gears  and  had 
been  ground  five  times.  This  change  in  the  cutter  gave 
an  interference  which  was  noted  before  the  gears  were 
tested.  When  this  condition  had  been  removed  by  get- 

ting the  proper  curvature,  the  steel  showed  up  very  well, 
as  will  be  noted  by  test  No.  12. 

Effect  of  HARDNii:s8  on  Wear 

In  Fig.  6  is  shown  an  assembly  of  the  driving  and 
driven  profiles  of  seven  tests  ranging  from  the  condi- 

tion of  the  most  wear  as  shown  by  test  No.  6  at  the 
left,  to  the  condition  of  minimum  wear  as  shown  by  test 
No.  15.  The  driving  gear  is  the  one  at  the  lower  lelt 
of  each  combination.  Here  we  may  get  some  idea  of 
the  relation  of  the  wear  as  compared  to  hardness,  as 
well  as  the  action  of  the  wear  and  the  different  steps 
in  its  progress.  You  will  note  the  small  worn  portion 
of  the  driving  gear  of  test  No.  15  at  approximately 
0.040  in.  above  the  base  circle  and  also  the  worn  portion 
near  the  top  of  the  tooth  and  the  conditions  in  tests 
No.  12,  No.  3,  No.  7  and  No.  6,  as  this  action  has 
progressed.  The  destructive  action  having  moved  from 
slightly  above  the  base  circle  up  toward  the  top  of  the 
tooth.  When  once  Ma  action  has  set  in  upon  the  faces 
of  a  gear,  it  progressively  grows  in  intensity. 

The  tests  of  oil  temperatures,  mechanical  effkiencies 
and  room  temperatures  were  also  of  interest.  At  the 
start  of  the  tests  the  oil  temperatures  and  room  tem- 

peratures were  the  same  and  ranged  from  60  to  80  deg. 
F.  The  oil  temperature  rose  very  rapidly  for  the  first 
hour  and  had  practically  become  constant  at  the  end 

of  two  hours,  the  maximum  conditions  for  oil  tempera- 
tures on  a  test  (not  shown)  was  870  deg.  F.  The 

mechanical  efficiencies  started  with  an  average  of  96 
per  cent  and  had  practically  become  constant  at  the  end 
of  an  hour.    The  average  maximum  efficiencies  for  the 
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tests  shown  were  98.7  per  cent  with  a  maximum  of 
98.9  per  cent.  This  is  a  power  loss  of  1.1  per  cent  or 
0.55  hp.  for  a  50-hp.  load  on  this  transmission.  Properly 
constructed  and  properly  lubricated,  the  automobile 
transmission  is  a  very  efficient  unit. 

The  mechanical  efficiencies  had  a  gradual  rise  and  a 
falling  off  shortly  before  the  end  of  the  test  where  the 
wear  had  been  very  great,  but  did  not  give  any  marked 
indication  of  the  wear  as  is  shown  by  the  rise  in  oil 
temperatures  which  were  practically  without  exception 
in  proportion  to  the  amount  of  wear  as  shown  when 
indicated  and  plotted. 

Considering  that  at  this  speed  the  tooth  picks  up  its 
load  more  in  the  nature  of  an  impact  blow,  especially 
when  the  tooth  becomes  slightly  worn,  we  have  another 
interpretation  of  the  tests  in  the  order  the  load  is  trans- 

mitted to  each  gear  of  the  train  as  follows : 

« 1 a 

13 

S,S.2 
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S  ti 
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""o  M 

°s 

si 

3"
 ll 

■2 

1 
c 

ill  J 
1 IS 1.500 

9S2 
1,680 2,986.66 

540,000 
2 27 833.3 

982 
1.680 2,986.66 

300,000 
3 22 833.3 

SOO 2,063 3,667  55 300,000 
4 20 

917 800 
2,063 3,667.55 330,120 

From  a  careful  study  of  the  figures  and  curves,  which 
are  representative  of  the  tests  we  are  making  on  steels 
for  gears,  we  would  recommend  for  oil-treating  steel 
that  it  possess  a  minimum  analysis  of  0.45  per  cent 
carbon;  be  capable  of  treating  to  obtain  a  scleroscope 
hardness  of  75  or  over  without  brittleness;  that  it  be 
as  clean  as  it  is  commercially  practical  to  make  it,  and 
that  the  specification  limits  of  the  analysis  be  of  close 
enough  range  to  insure  uniform  results  from  a  standard 
heat-treatment. 

Letters  from  Practical  Men 
By  F.  p.  Terry 

The  accompanying  letter  is  from  an  old  reader  and 

']  contributor  in  Belfast,  Ireland.  He  has  stated  the 
case  clearly;  the  American  Machinist  does  want  let- 

ters from  practical  men — not  pipe  dreams  or  pot 
boilers — but  honest-to-goodness  experiences  of  men 
who  have  done  some  unusual  job,  or  a  usual  job  in 

an  out-of-the-usual  way.  We  hope  Mr.  Terry's  experi- 
ence as  given  below  will  inspire  others  to  follow  his 

example.  [Editor.] 

On  the  editor's  page  of  the  American  Machinist 
(444,  Vol.  55)  it  was  stated  in  connection  with  the  con- 

tributions under  the  above  heading,  "If  they  do  not 
measure  up  to  your  standards,  why  not  send  in  what 

you  consider  good  ones?" 
\i  After  reading  these  letters,  I  am  fully  satisfied 

that  they  are  good,  and  I  think  that  what  the  editor 
is  getting  at  and  what  some  of  us  want,  is  more  of 
them. 

During  the  twenty-five  years  that  I  have  been  a 
reader  of  the  American  Machinist,  I  have  always  en- 

joyed the  letters  frCm  practical  men,  more  so,  of 
course,  if  a  contribution  of  mine  appeared  therein, 
and  I  have  often  thought  that  these  letters  would,  like 

Tennyson's  "Brook,"  "go  on  forever"  without  becoming 
stale  or  uninteresting  and  that  the  practical  machine 
shop  man  would  always  insure  a  busy  time  for  the 
editor  in  making  a  selection.     If  the  opposite  is  the 

case  now,  it  is  greatly  to  the  discredit  of  the  practical 
man  and  is  very  difficult  to  explain. 

Perhaps  some  are  keeping  their  ideas  to  themselves 
with  the  notion  that  they  are  so  much  wiser  than  the 
rest  of  the  machine  shop  world.  Sometimes  this  is 

better  known  as  "swelled  head,"  and  if  any  reader 
has  symptoms  of  this  complaint,  there  is  nothing  bet- 

ter than  trying  to  write  letters  for  the  practical 
column  to  reduce  his  head  to  normal.  With  this  type 
of  reader  there  is  every  chance  of  a  complete  recov- 

ery if  the  course  is  once  started,  but  there  is  very 

little  hope  for  another  type  known  as  the  "grab-all." 
He  is  easily  recognized  by  the  shifty  eyes  that  look 
at  you  always  with  suspicion  that  you  are  robbing 
him,  or  going  to,  at  the  first  chance.  He  reads  all  he 
can  but  never  tells  you  about  it  because  he  is  afraid 
you  might  get  a  little  information,  which,  like  every- 

thing else  he  has,  is  never  given  away.  This  type  is 
hopeless  and  can  be  left  to  go  down  unhonored  and unsung. 

There  is  yet  another  type  with  which  we  can  all 
sympathize  and  offer  encouragement.  I  refer  to  the 
practical  man  who  fears  to  put  his  ideas  into  print. 
His  modesty  is  often  his  undoing  in  the  machine 
shop.  He  sees  others  going  ahead,  while  he  remains 
in  the  same  old  groove,  and  he  is  put  down  as  lacking 
initiative  when  it  is  only  shyness,  which,  if  overcome, 
would  change  his  whole  outlook  in  life.  To  this  type 
I  would  also  advise  the  writing  of  letters  on  practical 
subjects. 

Always  a  Place  for  Ideas 

Many  men  are  convinced  that  their  contributions 
will  be  refused  because  they  are  poor  draftsmen 
and  scholars,  and,  if  they  got  anything  published,  it 
would  only  show  up  their  shortcomings.  This  is  an 
entirely  erroneous  idea.  The  American  Machinist 
never  will  let  you  down  or  show  you  up,  and,  although 
all  editors  like  nice  things,  it  does  not  matter  how 

rough  the  case  if  the  "goods"  are  inside,'  and  hun- dreds of  men  can  testify  that  this  interesting  hobby 
has  made  them  better  writers  and  better  draftsmen, 
has  assisted  them  to  better  positions  and  improved 
their  standing  in  many  ways  and  last,  but  not  least, 
has  put  many  dollars  into  their  pockets. 

Perhaps  my  own  case  may  start  some  faltering 
brother  along  this  interesting  road.  My  first  con- 

tribution brought  in  one  dollar.  The  small  sketch 
took  me  several  hours,  as  I  was  a  poor  draftsman. 
Today  I  could  make  a  better  freehand  sketch  which 
would  take  about  five  minutes.  I  can  also  do  a  bit  at 
the  board,  the  desire  to  be  able  to  draw  having  been 
created  by  the  American  Machinist.  Thanks  also  to 
the  same  source,  I  got  the  desire  to  pos.sess  and  read  all 
the  histories  I  could  get  about  old  engineers  and  old 
tools,  and  toda^  I  have  a  bookcase  fairly  complete 
which  has  brought  me  more  than  twenty  times  the 
cost.  Since  my  first  attempt  at  writing  when  I  was 
a  young  journeym^an,  I  have  passed  through  all  stages 
in  machine  shop  control  up  to  getting  a  business  of 
my  own.  During  this  time  I  have  kept  on  writing, 

and  for  several  years  the  American  Machinist's 
monthly  check  arrived  as  regularly  as  my  salary.  A 

few  photographs  and  one  evening's  work  brought  me 
in  fifty  dollars;  I  have  also  made  friends  all  over  the 
world. 

There  is  no  reason  why  any  reader  should  not  do 
the  same.    Why  not  start  now? 
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Eliminating:  the  Hit  and  Miss 

Method  of  Hiring?  Men 

"n»«re 

tot  Um 

Bt  F.  T.  MacPcblt 

a  tioM  when  Um  first  man  who  came  along 

Job,  providinv  b*  wasn't  totaU>-  blind  or 
cripple.     It  mad*  no  difference  whether  or 

■et  tha  applicant  was  fitted  for  tlM  work  for  which  he 
W9»  «nplay«d:  if  the  first  impression  was  favorable 
to  tka  sapariBtaadant  or  foreman  who  did  the  hiring. 
tba  wmn  was  sat  at  work  without  further  cere- 

This  method  of  hiring  man  is  no  longer 
at  oar  plant,  but  has  been  discarded  for  a 

Now  aach  man   is  interviewed 
tharooghly.  to  determine  his  qualifications  and 
to  ft  the  right  man  to  the  right  job. 
TUa  la  aeeoraplislied  through  job  speciflca- 

tlaaa.  TIm  form  shown  here  is  the  oite  we  use. 
There  are  others  which  are  no  doubt  just  as 

bat  this  one  fits  our  requirements  better 
any  other*  we  have  tried. 

As  will  be  saan.  it  is  divided  into  five  sec- 
ooe  giving  general  information,  the  sec- 

ond stating  the  requirements  of  the  worked. 
third  the  physical  aspects  of  the  job,  while  the 
last  two  are  left  blank  for  the  convenience  of 
the  interviewer. 

The  blank  forms  are  applicable  to  all  depart - 
■Mnta  of  our  factory.  They  are  completed  in 
accordance  with  the  form,  shown  herewith, 
from  information  obtained  at  a  conference  be- 
taewi  tba  intarviewar,  the  superintendents  and 
the  foranan.  Pint,  the  foreman  and  the  in- 

terviewer get  together  and  decide  on  the  re- 
quirements and  qualifications  for  each  occupa- 

tion in  the  department,  after  which  a  copy  ia 
sent  to  the  diviaion  superintendent  for  his  ap- 

proval. If  be  takes  exception  to  any  itenu,  he 
calla  in  the  foreman  and  interviewer  for  a 
conaultatioa. 

It  is  BO  easy  matter  to  get  one  of  these  fomu 
properly  filled  in.  as  the  wide  difference  of 
opinion  ss  to  the  requirementtt  for  mime  occu- 

pations necessitate  much  thought  and  study. 
The  foreman  and  interviewer  may  agree  on 

eartoin  qualifications,  but  the  superintendent's 
Uaaa  mv  be  qoite  different.  The  job  specifi- 
eatioos  are  worthless  without  the  positive  agreement  of 

all  three  persons  concerned,  but  when  they  are  once  com- 
piatod  aatisfactorily  they  are  worth  many  times  the 
trooble  and  azpense  involved. 

Wa  hatr*  foond  these  job  specifications,  or  '^ring 
■paciflcatkma."  as  they  might  be  called  in  our  case. 
aaMog  the  most  valuable  records  we  have  in  our  employ- 

ment department 

Sdlinir  a  New  Gage  to  a  Competitor 
Ht  Fbank  C.  HtnMMN 

It  alwajr*  pays  to  know  your  competitors  and  your 

competitors'  friends. 
One  day  in  the  early  stages  of  our  business  we  got 

an  order  from  the  Blank  Company  for  one  of  our  special 
gagas  which  we  had  just  announced.  The  first  thing 

I  our  suspicions  was  that  it  was  a  carte 

I  order  with  no  query  as  to  price.    Now  this  com- 

pany had  always  been  a  very  cltvse  buyer,  wuh  an 

emphasis  on  the  "close."  Furthermore,  we  knew  that 
it  was  having  a  hard  time  to  keep  the  sheriff's  sign 
off  the  door,  so  that  an  order  of  this  kind  set  us  to 
thinking. 

Then  we  saw  the  light. 
Our  worst  comjietitor,  not  in  real  competition  but 

worst  in  the  worst  way  you  can  use  the  word,  was  « 
personal  friend  of  the  grand  mogul  of  the  Blank 
Company.  So  we  knew  at  once  why  the  gage  waa 
ordered.     The  Grabem  Company   wanted  a  chance  te 

JOB  SPECIFICATION 
(itneril  Information: 

Occupation    £ii(iiu  Lslht  Optratof  Dcpt.     M»tkint 
Dutio     Sl»€k\ni  Bran,  MM.  »*i  Iron  Cajtiuit  on  Engint  Lttki 
looli  Required     Sft  allaektd  list 

Furniibed  by  Company     AtUcktd  Hit         By  Employee     Aiiackri  lirt 
Experience  Neceniry     i>ri7/  tnd  Tvrrri  Latkr         How  Long  to  Leim  1  Ytm 

Start  Rate  .U  r   Max.  Rate  CT.V     Promote  from  Turr^' £.<i(Ar   To  for.' /,«libi 
Day  Work     X     Piec*  Work  Bonui  Combination 

Requirement*  of  Worker: 

Man     X         Age  Limits  Dciircd 20-10    Set  up  Work     X 

Quick 

Boy                  Age  Limit  Acceptable 20-50   Read  Scale.     X Deliberate  X 

Tall                 Weight — Maximum U*e  Jig* Patient      X 

Medium          Weight — Minimum U*e  Template* Careful     X 
Short              Read  Micrometer     X U*e  Gauge*     X 

Thorough 

Strong             Read  Blue  Print*     X School  Grade    8 Accurate     X 

Phyiical  Aipcct*  of  Job: 
Hand  Lift     X         Standing     X Floor               Dusty Wet 

Crane  Lift               Sitting Bench                 Noisy 
Dry     X 

Medium  Hvy.          Stooping heavy               Acids 

Hot 

Variety                     Walking Light     X          Fumes 
Cold Repetition     X         Exacting Clo*e     X          Quiet 

Monotonou*             Indoor     X Rough               Alone 
Machine     X            Outdoor Dirty  Somf       Pair* 
Pleatant     X            Greaty Clean                  Group 

Queitiont  to  A*k: 

Can  yon  tut  ikrtaii  vilkomt  tnttsi  htU  or  dial  in  carriattT 
Hov  would  you  bore  a  taper  kole  ttiitkout  taper  altackment  on  latket 

Remark*: 

//  possMt,  employ  a  yoiin|  man  for  tkis  position,  on/  icko  is  ambitioui,  at  th 
opportunity  for  adtancemeni  ts  good. 

take  one  apart  and  copy  it  as  nearly  as  possible  Ii 
order  to  compete  in  bidding  for  a  big  order  which  ha< 
loomed  in  sight. 

Did  we  refuse  to  supply  the  gage?  We  did  not.  Wi 
thanked  the  company  for  the  order  and  proceeded  t< 
make  a  good  instrument  in  every  way.  It  would  func 
tlon  properly  and  to  all  appearances  was  like  our  rctfula 

product.  But  it  wasn't.  It  would  do  all  the  nam 
implied  but  it  lacked  a  couple  of  features  which  wc  kne^ 
would  be  specified  in  the  order  and  was  not  like  ou 
regular  product  in  many  ways.  The  rest  is  easy  t 

guess.  "The  Grabem  Company  copied  our  instrumeni 
as  usual,  spent  some  of  their  good  money  on  tool 
and  submitted  an  instrument  which  did  not  mas 

specifications. 
We  got  the  order.  If  we  had  sent  one  of  our  reicula 

gages  there's  no  telling  what  might  have  happened. 
As  I  remarked  before,  it  pays  to  know  your  competl 

tors  and  who  your  competitors'  particular  friends  an I 
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Automotive  Service  Methods  and  Equipment 
Some  Operations  in  a  Standard  Oil  Company  Service  Plant — Ford  Rear- Axle  Tools 

— Turning  Crankpins — Grinding  Cylinders  in  a  Lathe 
By  HOWARD  CAMPBELL 

Western  Editor,  American  Machinist 

SOME  of  the  tools  in  use  at  the  Chicago  service 

plant  of  the  Standard  Oil  Co.,  at  14th  and  Leavitt 

Sts.,  will  undoubtedly  be  interesting  to  those  en- 
gaged in  work  of  a  similar  nature. 

The  operator  shown  in  Fig.  1  is  removing  an  axle 
housing  cap  from  a  Ford  rear  axle.     The  method  of 

FIG.  1.      PULUNG  OFF  A  FORD  AXL.E  HOUSING  CAP 

using  the  puller  can  be  seen  at  a  glance,  while  the 
details  of  the  tool  used  are  shown  at  A  in  Fig.  3.  The 
wheel  is  removed  from  the  axle  as  shown  in  Fig.  1, 
and  the  puller  applied  over  the  cap.  Then  the  screw 
C  is  turned,  shoving  the  key  D,  which  has  a  slight  lip 
at  the  end,  in  through  a  slot  so  that  the  lip  catches 
over  the  inner  end  of  the  cap.  Then  the  crank  E  is 
turned,  the  screw  of  which  it  is  a  part  feeding  in  against 
the  end  of  the  axle  shaft,  thus  drawing  the  body  of 
the  tool,  with  the  axle  housing  cap,  off  the  shaft. 

In  Fig.  2  is  shown  how  a  roller-bearing  sleeve  puller 
is  applied.  This  tool,  which  is  shown  at  B  in  Fig.  3, 
is  inserted  into  the  axle  housing,  and  slips  into  the 
roller  bearing  sleeve.  The  pin  F  which  is  operated  by 
the  handle  G,  is  connected  to  the  pin  H  through  an 
eccentric  so  that  when  the  handle  is  turned,  the  pin 
can  be  made  to  recede  until  it  is  flush  with  the  outside 
diameter  of  the  tool,  or  it  can  be  made  to  protrude. 

There  is  a  hole  in  the  roller  bearing  sleeve  through 
which  grease  is  fed  to  the  roller  bearing.  When  the 
sleeve  puller  is  in  place,  the  handle  is  turned  so  that 
the  pin  protrudes,  and  the  tool  is  turned  until  the  pin 
slips  into  the  grease  cup  hole.  Then  the  sleeve  can 
be  removed  from  the  housing  by  turning  the  crank  /, 
which  feeds  a  screw  against  the  end  of  the  axle  shaft. 

The  test  fixture  shown  in  Fig.  4  is  of  simple  design, 
but  does  the  work  required  of  it  very  nicely.  The  pin 
A,  which  is  the  exact  size  of  a  Ford  crankshaft,  is 
slipped  through  the  large  end  of  a  connecting  rod,  as 
shown.  Pin  B  which  is  the  size  that  a  piston  pin 
should  be,  is  inserted  in  the  small  end  of  the  rod.  When 
the  rod  is  in  the  position  shown,  if  a  heavier  feeler 
can  be  slipped  under  one  end  of  the  pin  than  under 
the  other  end,  it  is  obvious  that  the  piston-pin  hole  is 
not  parallel  with  the  crankshaft  hole.  To  test  the  rod 
for  twist,  it  is  simply  swung  over  until  the  pin  rests 

PIG.  3. AXLE  HOUSING  CAP  PULLER  AND  ROLLER 
BEARING  SLEEVE  PULLER 

FIG.  2. PULLING  THE  ROLLER  BEARING  SLEEVE  FROM 
A  FORD  REAR  AXLE 

on  the  blocks  indicated  at  C.  Any  twist  can  be  detected 
immediately  by  the  use  of  the  feeler  gage. 

A  pair  of  clamps  which  make  it  possible  to  turn  the 
throws  on  any  crankshaft  is  shown  at  A  and  B  in 
Fig.  5.  The  hole  in  the  clamp  is  large  enough  to  re- 

ceive the  end  of  the  shaft,  which  is  held  in  place  by 
the  setscrew  C,  as  shown.  The  centers  of  the  lathe  fit 
into  the  sliding  blocks,  one  of  which  is  shown  at  D. 
This  block  is  turned  and  threaded  on  the  end  opposite 
the  center  hole,  to  receive  nut  E,  which  is  screwed  down 
to  hold  the  block  in  place. 

The  blocks  are  set  as  nearly  in  line  with  the  pins  to 
be  turned  as  possible,  before  the  shaft  is  put  into  the 
lathe.  Then  an  indicator  is  used  to  finish  the  job  of 
lining  up,  the  blocks  being  adjusted  until  the  pin  is 

)-unning  true,  after  which  the  turning  can  be  done. 
To  obtain  the  best  results  in  working  on  crankshaft 

pins,  a  counterweight  should  be  used  as  shown  at  F. 
Otherwise  the  weight  of  the  shaft  itself  will  spring 
it  "out  of  true"  as  it  turns. 
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Fia  4. PtXTt-RR  FOR  TESTINO   KTRAIIlHTiaCSB 
ay  I'oVNKi  TIN.;  Ui>l>s 

m; TrUMN<:  ■•KANKSHAhT  TINS 

The  operation  of  ffrindinir  c^'linder  bores  on  ii  lathe 
that  h«8  beon  converted  into  «  cylinder  iprindor  is 
shown  in  Fig.  6.  The  trrinding  attachment,  hs  can 
b«  SMn,  is  bolted  to  the  faceplate.  The  .sleeve  A.  to 
which  the  wheel  is  attached,  runs  on  ball  bearings  on 

a  shaft  which  is  attached  to  a  sliding  head.  This  ht-nd 
is  dove-tailed  and  gibbed  into  the  plate  that  is  bolted  to 
the  faceplate  of  the  macihne.  The  .shaft  can  be  ud- 
^u.sled  to  the  amount  of  eccentricity  required  by  means 
of  the  screw  B.  Power  is  supplied  through  a  1  hp. 
motor  which  is  covered  by  the  box  C,  by  belt  to  the 
pulley  D.  which  is  a  part  of  the  spindle.  The  wheel 

.^  a  "grade  46,"  furnished  by  the  Heald  Grinder  Co. 
I  xpre.ssly  for  cylinder  grinding. 

The  speed  of  the  faceplate  is  about  15  r.p.m.,  and 
that  of  the  wheel  is  about  4,000  r.p.m.  This  spindle  is 
furnished  by  the  Acme  Grinder  Co.,  Minneapolis,  Minn. 

The  cylinder  is  bolted  to  the  angle  plate  which  in 
turn  is  bolted  to  the  cross-slide  of  the  machine,  and 
the  bore  is  indicated  until  it  is  straight  and  true  with 

the  spindle.  Then  the  operator  proceeds  as  with  any 
other  cylinder  grinder. 

A  small  ring  bolt  is  screwed  into  the  faceplate  at  E, 
which  is  used  to  hold  the  wheel  dresser.  The  hole  in 
the  bolt  is  just  large  enough  to  receive  the  dresser,  and 
the  small  screw  which  can  be  seen  in  the  picture  holds 
the  dresser  in  position. 

An  efficient,  though  simple,  tool  is  shown  in  Fig.  7. 

®— <Z--<i> 

Flu.  7.     TOOL  FOR  FI^NOINQ  COPPER  TUBING 

This  is  composed  of  two  straight  pieces  of  1-in.  square 
cold-drawn  steel,  with  three  holes  drilled  in  the  two 
pieces  as  shown,  so  that  each  piece  contains  only  one- 
half  of  each  hole.  The  holes  are  k  in.,  A  in.  and  i  in. 

When  it  is  desired  to  put  a  union  or  coupling  on  one 
end  of  a  piece  of  copper  tubing,  the  coupling  is  slipped 
over  the  end  of  the  tubing,  then  the  end  of  the  tubing 
is  caught  between  these  two  pieces  of  steel,  the  size  of 
the  tubing  determining  the  size  of  the  hole  to  be  used. 
Then  the  pieces  are  clamped  into  a  vise  so  that  the  end 
of  the  tubing  sticks  up  above  the  steel  blocks  about 
i  in.  One  blow  of  a  hammer  on  a  round  nosed  punch 
that  has  been  inserted  into  the  end  of  the  tubing  puts 
a  flange  on  the  tubing  sufficient  to  hold  the  coupling. 

no.  c  aRi.<(i>t.xo  crtAsom  BpRm  on  a  i^athk 

Standardization  of  Shotgun  ShellH 
Early  in  1920  a  campaign  was  launched  with  jobbers 

and  dealers  to  standardize  on  and  restrict  their  orders 
to  the  smallest  necessary  number  of  shotgun  loads.  At 
that  time,  for  instance,  in  12  Gage  smokeless  loads 
alone,  there  were  4,213  combinations. 

The  jobbers  and  dealers  responded  readily  to  the 
suggestion  that  the  loads  be  reduced  to  a  common  sense 
l>asis  and  suggested  possible  eliminations. 

The  information  was  passed  on  to  the  ammunition 

companies  with  the  result  that  in  the  12  Gage  smoke- 
less loads  86  per  cent  were  eliminated  and  72  per  cent 

of  the  black  powder  12  Gage  loads  were  eliminated.  The 
.Hume  proportion  holds  good  all  through  the  list  of  loads, 
in  all  gages. 

J 
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Shafts  Weakened  by  Grinding  Cracks 
By  K.  Heindlhofer 

Causes  which  appear  insignificant  and  escape  gen- 
eral attention  oftentimes  produce  serious  results.  This 

is  illustrated  by  an  experience  on  hardened  and  ground 
shafts,  two  of  which  broke  in  succession  at  a  load  con- 

sidered to  be  within  the  safe  limit.  Due  to  the  fact  that 
the  acting  forces  and  running  conditions  were  well 

defined  and  kno-wn,  a  record  of  this  incident  may  be  of 
interest  to  both  the  shop  and  engineers. 

The  shafts  which  broke  were  made  of  a  1  per  cent 
carbon,  1.5  per  cent  chrome  steel  of  high  quality.  They 
were  heat-treated,  which  resulted  in  a  hardness  of  600 
Brinell.  The  shafts  were  ground  to  the  dimensions 
shown  in  Fig.  1  and  carried  four  ball  bearings  equally 
spaced  at  a  distance  of  3.8  in.  The  two  inner  bearings 
carried  a  vertical  load  of  4,550  lb.  each.  Practically  no 
torque  was  transmitted.  Due  ta  the  equal  spacing  the 
outer  bearings  furnished  an  identical  reaction  load. 
The  maximum  stress  due  to  bending  was  31,800  lb.  per 
square  inch.  The  speed  of  rotation  was  1,450  r.p.m. 
A  revolution  counter  indicated  the  total  revolutions  of 
the  shaft. 

The  first  shaft  broke  after  195,000  revolutions  or 
21  hr.  A  second  shaft,  which  was  made  exactly  the 
same  as  the  first,  met  the  same  fate  after  10,000  revolu- 

tions or  less  than  7  min.  This  was  a  surprise,  as  smaller 
size  shafts  under  similar  stresses,  had  given  continuous 
service. 

After  the  second  shaft  broke  both  failures  were 
closely  investigated.  The  investigation  revealed  the 

presence  of  grinding  stresses  and  cracks,  due  to  exces- 
sive pressure  of  the  wheel  when  grinding  the  shaft. 

In  both  cases  the  fracture  .started  at  the  defective  sur- 
face. The  pressure  of  grinding  was  caused  by  a  hump 

in  the  shafts,  which  were  warped  in  quenching.  Fig.  2 
is  a  photographic   reproduction   of  the  cracks   in  both 

J^f-   - ■■Orind 

i2i 

iZi+irsacis  ptrinch  L.H. 
US.Sfd. 

12  threads  per  inch  R.H. 

US  Sf'cf 
FIG.   1.      DI.MENSIONS  OF  THE  SHAFT 

I  shafts.    The  cracks  were  rendered  visible  by  deep  etch- 
ling  in  bailing  50  per  cent  hydrochloric  acid. 

The  third  shaft,  which  was  identical  in  dimensions, 
material,  and  heat-treatment,  with  its  foregoers,  was 

)und  with  care  under  small  wheel  pressure.  It  was 
rneii  put  in  service  and  has  made  57,484,000  revolutions, 
which  corresponds  to  a  660  hr.  run.  It  is  still  in  perfect 
condition,  in  spite  of  the  fact  that  it  ran  under  the 
same  load  and  speed  as  the  first  two. 

The  great  difference  in  life  of  the  shafts,  caused  by 
improper  and  proper  grinding,  shows  the  evil  effect  of 
forced  grinding.  The  forced  grinding  may  render  the 
piece  useless,  which  fact  may  easily  escape  inspection, 
because  even  hair  cracks  are  generally  invisible  to  the 

eye. To  explain  the  failures  recorded  above,  let  me  call 
attention  to  the  behavior  of  a  thick  glass,  into  which 
hot  water  is  suddenly  poured.  One  would  not  be  sur- 

prised to  see  the  glass  cracked  after  this  experiment. 
Something  similar  happens  in  forced  grinding.  A  hard 
wheel  at  excessive  pressure  will   produce  an   instanta- 

FIO.   2.      THK   CKACKS    l.\    HOTH    .SHAFTS 

neous  local  heating  on  the  wheel.  The  locally  heated 
area  will  expand  and  produce  stresses.  In  addition  to 
the  heat  effect  at  high  wheel  pressure,  considerable  fric- 

tion is  created  between  the  work  and  wheel  which  trans- 
mits tangential  forces  between  the  two.  These  forces 

act  on  a  very  small  area,  thus  the  unit  tangential  or 
shearing  stress  may  reach  a  considerable  magnitude. 
A  combination  of  the  heat  and  frictional  stresses  is,  in 
all  probability,  responsible  for  the  cracks.  These  cracks, 
if  on  the  surface,  are  not  very  dangerous  at  steady  load. 
Assume  the  shaft  was  not  rotating  but  subjected  to  a 
constant  load,  no  fracture  would  have  occurred.  It  was 
stated  above  that  the  shaft  broke  after  a  certain  length 
of  time  (21  hr.  in  the  first,  and  7  min.  in  the  second 
case).  The  influence  of  the  time  to  produce  fracture  is 
explained  by  the  fact  that  the  stresses  on  the  top,  caused 
by  the  bending,  are  opposite  in  direction  to  those  on  the 
bottom  of  the  shaft.  After  each  half  revolution  the 
compression  and  tension  stresses  reverse;  thus  at  each 
revolution  two  reversals  take  place.  It  is  a  well  known 

fact  that  alternating  stresses  cause  fracture  in  the  mate- 
rial even  below  the  elastic  limit.  In  this  case  no  appre- 

ciable permanent  deformation  will  occur,  thus  the  local 
high  stresses  at  the  ends  of  cracks  will  not  be  reduced  by 

permanent  stretch  such  as  would  be  the  case  on  a  still- 
standing  shaft.  Therefore,  fracture  will  start  at  the 
cracks  as  soon  as  the  metal  is  fatigued  at  these  severely 
stressed  points. 
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Experimental  Use  of  Liquid  Air  and  Explosives 
for  Tightening  Body-Bound  Bolts 

CylBdrical  and  Taper  Bolts  Contracted  by  Liquid  Air  and  Allowed  To  Expand 
After  Insertion — Cylindrical  Bolts  Expanded  in  Place  by  Explosives 

By  H.  L.  WHITTEMORE 
V.  B.  Burvau  of  StantfardA  Waahlnstoa,  D.  C. 

BODY-boond  bolu  ar*  used  in  the  Navjr  for  attach- 
iat  the  tagB  of  tamX  guta  to  the  supportins 
ffirder.  and  for  other  purposes.  Taper  bolts  have 

been  suecMsfully  used,  but  other  possible  means  o* 
seeunnf  the  same  reealts  were  made  the  subject  of 
iavesUgation  and  experiment. 
TIm  nperiments  described  in  this  report,  undertaken 

at  the  request  of  the  Bureau  of  Construction  and  Re- 
pair. Nav)-  Departn)ent,  were  made  to  determine  the 

force  required  to  cause  slipping  of  a  body-bound  bolt. 
Two  nethodii  of  obtaining  a  ntetal  contact  between  a 
bolt  and  the  material  surronunding  it  were  used. 

Testa  ware  nafde  on  bolts  which  had  been  body-bound 
br  tt«  feOewing  methods:  (1)  Liquid  air.  shrinking 
the  bolt  by  immersing  in  liquid  air  and  allowing  it  to 
expand  in  the  hole;  (2)  explosives,  inserting  the  bolt 
which  waa  a  loose  fit  in  the  hole  and  expanding  it  by 
•a  oploaive  charge  placed  in  a  small  hole  in  the  axis 
«f  tlMbolt. 

LlQUIO  All  TE8TB  ON  CYLINDRICAL  SPECIMENS 

Theory:  The  boiling  temperature  of  liquid  air  is 
about  — 190  deg.  C.  ( — 810  deg.  F.)  and  room  tempers- 
ture  is  aboat  20  deg.  C.  (68  deg.  P.).  It  seems  that  a 
t— peietMi)  range  in  the  bolt  of  about  200  deg.  C.  can 
be  ohtitned  The  co-eflfcient  of  linear  expansion  for 
steel  is  at  least  0.000010  in.  per  deg.  C,  at  normal  tem- 

perature, although  this  value  may  not  be  correct  at  very 
low  temperature.  For  the  temperature  range  available, 
the  change  in  dimensions  will  be  about  0.0020  in.  per 
inch.  It  aeene,  therefore,  that  a  bolt  or  pin  1  in.  in 
iieawter  would  become  0.002  in.  smaller  (0.998  in.  in 
diaacter)  if  immersed  in  liquid  air  until  it  had  reached 
the  boiling  temperature  of  the  air  and  would  return 
to  its  former  diameter  upon  reaching  room  temperature. 
Spedraens:  In  order  to  demonstrate  the  practica- 

bility of  this  method  of  body-binding  bolts  the  follow- 
ing testa  were  made.  Six  blocks  of  mild  steel  were 

eh  li  X  S  X  6  in.  A  hole  was  bored  through 
piece  in  the  center  of  the  largest  face.  The  holes 

wore  carefully  hand  reamed  with  an  expansion  reamer 
aad  had  a  dUmeter  of  1.0066  in. 

Three  machine  steel  pins,  3  in.  long  were  nuule  for  the 
holes.  The  diameters  were  1.0066  in.,  (mark  0.001), 
1XM71  in.,  (mark  0.0016),  and  1.0076  in.,  rmark  0.002), 

the  "mark"  is  the  amount  that  the  pin  diameter  ex- 
ceeded the  diameter  of  the  bolee. 

Aaaembling  of  Speetmens:  The  pins  were  held  by 

bladumiths'  tongs  and  dipped  vertically  into  liquid  air. 
When  ebullition  ceased,  indicating  that  they  had  reached 
the  temperature  of  the  air.  one  pin  was  withdrawn  and 
placed  in  th»  bole  in  one  of  the  blocks ;  the  second  block 
was  piassd  over  the  pin.  If  the  blocks  failed  to  meet  on 
the  pin  the  upper  block  was  driven  with  a  hand  sledge. 

hr  s«i  ■ilatluw  of  Ow  tMr«etar.  B<i>««u  of  Sundarda. 

The  pin.  marked  0.001,  entered  the  holes  readily  and 
the  specimen  wa.<i  assembled  without  driving.  The  pin, 
marked  0.0016,  situck  and  althouirh  driven  quickly  only 
projected  about  i^  in.  through  the  top  block  and  lacked 
about  i  in.  of  passing  through  the  lower  block.    After 
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entering  the  holes  the  pin  was  immovable  in  about  ons  < 
half  minute. 

As  it  was  obviously  impossible  to  assemble  the  third  i 
specimen,  pin  marked  0.002,  it  was  filed  down  in  a  lathe 
to  a  diameter  of  1.007  or  0.0014  in.  larger  than  the  hole, 

TABLE  II.     U.VIT  FiUCTlONAL  REStSTANCK 

Top  Bloek    Bottom  Bloek Bpeeimeii  Mark  IJb.  per  Sq.Is. 
0.001  2.410  !,*» 

0.00  IS  2.0*0  1. 000** 0.0014  2.240  2.000 

**  TIm  pill  did  not  estmd  through  tb*  hole. 

This  pin  required  some  driving  to  bring  the  blocks  t> 
gether  but  no  difficulties  were  encountered. 

Testing:  After  reaching  normal  temperature  the 
specimens  were  loaded  in  a  Riehle  testing  machine, 
having  a  capacity  of  100.000  lb.,  so  that  the  blocks  were 
forced  apart.  The  load  was  applied  parallel  to  the 
axis  of  the   pin.     The   results   are   given    in    Table   I. 

The  area  of  the  cylindrical  surface  of  the  hole  is 
about  3.93  sq.in.  The  unit  frictional  resistance  shown 
in  Table  II,  may  be  found  by  dividing  the  slipping  load 
by  this  area. 

Examination  of  the  pins  and  holes  after  their  separa- 
tion showed  that  the  surfaces  were  perfectly  smooth 

where  they  had  been  in  contact.  All  of  the  holes  showed 
some  depressions  below  the  reamed  surface  where  the 
metal  had  been  torn  previous  to  the  hand  reaming 

operation.  In  general  these  areas  did  not  exceed  per- 
h^w  6  per  cent  of  the  total  surface. 

Conclusions:  These  results  show  practically  no  dif- 
ference in  the  friction  between  the  pin  0.001  and  the  pin 

0.0016  in.  larger  than  the  hole.  The  average  for  beth 
of  these  was  1,9978  lb.  or  practically  2,000  lb.  per 

square  inch. 
The  average  for  pin  marked  0.002  was  2,620  lb.  pei 

square  inch.  This  may  have  been  due  the  fact  that  llM 
holes  in  these  blocks  apcared  to  have  less  torn  surface 
than  the  others  so  that  a  larger  surface  was  in  cuntsct 
with  the  pin. 
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If  the  pin  0.001  in.  larger  than  the  hole  caused  a  com- 

prehensive stress  in  either  the  pin  or  the  block  equal  to 
the  yield  point  of  the  material,  as  appears  probable  from 

computation,  then  the  pin  0.0015  in.  larger  would  not 

cause  an  appreciably  higher  stress.  It  would  merely 

cause  permanent  deformation  of  the  material  in  the  pin 
or  block,  possibly  both.  The  fact  that  the  starting  loads 

appear  to  be  about  the  same  for  all  the  specimens, 
within  the  limits  of  the  experimental  errors  involved, 

tends  to  show  that  the  highest  loads  for  these  materials 
were  reached. 

Apparently  by  the  use  of  liquid  air,  pins  or  bolts  can 

readily  be  assembled  if  their  diameter  is  larger  than 
that  of  the  hole  by  0.001  in.  for  every  inch  of  pin 
diameter. 

Liquid  Air  Experiments  on  Taper  Pins 

Since  in  the  use  of  liquid  air  on  cylindrical  pins  diffi- 

culty was  found  in  inserting  the  pins  in  holes  after  cool- 
ing, it  was  suggested  that  experiments  with  taper  pins 

be  made.  The  experiments  described  here  were  made  on 
taper  pins. 

Specimens:  Six  pieces  of  mild  steel  li  x  8  x  6  in.,  the 
same  as  used  in  the  previous  tests,  were  used  for  the 

plates  in  these  tests.  The  blocks  were  secured  in  pairs 

and  a  taper  hole  bored  through  them  in  an  engine  lathe. 

A  steel  pin  about  4*  in.  long  was  turned  to  fit  each  of 
the  three  pairs  of  blocks. 

The  diameter  of  each  pin  was  measured  at  each  one- 
half  inch  along  its  length,  and  the  measurements  plotted 

to  an  enlarged  scale.  The  taper  was  somewhat  irregular 

but  an  average  value  was  obtained  from  a  line  drawn 

through  the  points.  The  average  values  are  given  in 
Table  III. 

Assembling :  The  blocks  were  placed  so  that  the  holes 

were  in  line  and  the  pins  which  had  been  cooled  in  liquid 

air  were  inserted  in  the  holes  and  seated  by  a  few  light 

blows  followed  by  one  comparatively  heavy  blow  from  a 

hand  sledge.  The  pins  and  blocks  were  easily  and 

quickly  assembled  due  to  the  taper  of  the  holes. 

Testing:  After  attaining  room  temperature  the 

blocks   were    separated    in    a    Riehle    testing    machine 

TABLE  III.     AVERAGE  TAPERS  AND  DIAMETERS  OF  PINS. 

Taper  Approximate  Mean  Diameter 

ing  load  was  the  maximum  load,  the  slipping  load  being 
considerably  lower  and  rapidly  falling  to  zero.  The 
amount  of  shrinkage  in  diameter  of  the  pins  included  in 

the  table,  was  determined  from  the  change  of  the  posi- 
tion of  the  plates  on  the  pins,  after  the  pins  had  been 

contracted  by  liquid  air.  The  values  are  based  on  the 
assumption  that  all  the  deformation  took  place  in  the 

pin. 

A  comparison  of  the  results  obtained  with  cylindrical 
and  taper  pins  shows  that  the  average  unit  frictional 
resistance  is  about  40  per  cent  higher  for  the  taper  pins 
than  for  the  cylindrical  ones.  The  table  shows  that  the 
value  of  the  unit  frictional  resistance  is  dependent  upon 
the  relative  shrinkage  of  the  pin  to  the  plate  and  is 

approximately  proportional  to  the  amount  of  shrinkage. 
The  load  necessary  to  force  pin  No.  3  out  of  the  two 
blocks   is  approximately   twice  the   load   necessary   to 

TABLE  v.     SIZES  OF  BOLTS  AND  CHARGES  OF  EXPLOSIVE 

Computed 
Diam.  Outside  Plate  Preasuro 

Bolt  Hole        Diam.  Hole  ^,  Lb-  per 
Bolt  In.  In.  Dia.    In.      Detonator       Charge  feq.  In. 
2  0  502  1.250  1.264         ISgrains      10      grams      125,000 
3  0  502  1.250  1.264         ISgrains       8.5gram«      107,000 
5  0.381  1.248  1.264         15grain»  5  grams      125,000 
6  0  384  1.250  1.264         35  grains  none  25,000 
4  0.632  1.250  1.252  . 

-1.309  15  grains  5  grams         37,500 
1  0.637  1.250  1.277 

-1.310  I5gram8  7  grams        51.000 

Pin  No. 
1 

In.  per  Ft. 
0.0535 

0  024 

0.0456 

Value 

1/16 

1/32 

3/64 

Block 

upper lower 

upper lower 

upper lower 

of  Hole,  Id. 

1.1593 

1.1547 1 . 0802 
1.0776 
1.0954 
1 . 0903 

having  a  capacity  of  50,000  lb.  The  load  was  so  applied 

as  to  cause  slipping  of  the  pin  in  one  block  at  a  time, 

except  for  No.  3.    This  was  loaded  so  as  to  force  the 

TABLE  IV.  PULL  REQUIRED  TO  SEPAR.\TE  THE  BLOCKS 
(TAPER  PINS) 

Amount  of  Un:t 
Block                 Area  of             Shrinkage  Starting             Frictional 
No.                    Contact              In  Diam.  Load                Resistance 

Sq.In.                    In.  Lb.               Lb.     Sq.ln. 
I  uDoer                  4  55                   0.0024  14,300                  3,140 
iTower                   4:53                  0.0022  12.400                 2  740 
\verage                  4  54                    0  0023  2.9^0 
2up^r                   4  24                    0.0022  13,100                   3.090 
2i;fwer                    4:23                    0.0016  10,800                   2,550 

Average                  4.23                    0.0019  2,820 
,  ;  upper  \                    J  53                    0  0024  27,000                   3,240 
^  [  lower  / 

pin  out  of  both  blocks  at  the  same  time,  slipping  occur- 
ring in  each  simultaneously. 

Results:  The  results  of  the  test  are  given  in  Table 

IV.  The  values  reported  for  the  unit  frictional  resist- 
ance are  obtained  by  dividing  the  starting  load  by  the 

area  of  contact  between  the  block  and  pin.     The  start- 

force  the  other  pins  out  of  each  block,  since  the  area  of 

contact  is  about  double.  The  results  are  in  close  agree- 
ment with  the  experimental  data  upon  the  slipping  loads 

for  shrink  and  force  fits,  published  in  the  American 

Machinist,  Feb.  16,  1899,  by  John  H.  Wilmore. 

Test  of  Body-Bound  Bolts  Expanded  by 
Explosive  Charge 

In  order  to  determine  the  effect  of  expanding  the  bolts 

by  means  of  high  explosives,  two  sets  of  plates  with  six 

TABLE  VI     SLIPPING  LOADS 

Max- 

.   Load  in  Pounds  for  Different  Amount*  of  Slips   Through  imum 
Bolt        0.05         i  i  1  ,1  IJ.  3.         Top  Load 
No.       Inch       Inch       Inch       Inch       Inch       Inch      Inch       Plate  Lb. 

1  22.000    27,500   26,700    25,000    24,000          7.000     27,500 

3  29  600    28  000    29  600    29  200   27,200    24.000    19,300      23,000      29,600 

5  23000    20;000    21,700    21,000    18,000    10,000     7,000  600      23,000 
6  4,250      1,700      1,000          *■"" 

li-in.  bolts  were  submitted  for  test  and  examination. 

The  thickness  of  the  plates  submitted  was  lA  in.  One 

set  of  plates  contained  bolts  Nos.  2,  3,  4,  5  and  6,  and 
the  other  set  contained  bolt  No.  1.  Bolts  Nos.  2  and  3 

were  driven  about  -h  in.  out  of  the  plates,  and  the 

threaded  portion  carried  away  due  to  the  method  of 

firing  as  described  in  the  report  of  the  Naval  Proving 

Grounds.  The  size  of  the  bolts,  and  the  charges  used 
are  given  in  Table  V. 

Bolt  No.  6  fired  with  detonator  alone  was  the  only  one 

that  could  be  moved  after  testing  as  none  of  the  others 

could  be  turned  with  a  24-in.  wrench. 

Testing:  Bolts  Nos.  1,  3,  5  and  6  were  tested  in  a 

50,000-lb.  Riehle  testing  machine.  The  amount  of  slip 

was  measured  and  the  corresponding  load  necessary  to 

force  the  bolt  out  of  plates  was  observed. 

Results:  The  slipping  loads  for  different  amounts  of 

slip  are  given  in  Table  VI. 

It  will  be  seen  that  the  starting  load  was  not  neces- 

sarily the  maximum  load.  In  fact,  for  some  of  the 

bolts,  the  maximum  load  was  not  reached  until  the  bolt 

had  slipped  from  i  to  i  in.  For  all  the  bolts  tested 

except  No.  6,  which  was  not  expanded  sufficiently,  a  load 
near  the  maximum  was  necessary  to  produce  a  slipping 
of  1  in.  or  more. 
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For  bolta  Noe.  S  and  5,  surfaces  appeared  to  have  been 

in  good  contact  while  bolt  No.  1  showed  onl>'  about 
four-fifths  of  the  surface  in  contact.  Bolt  No.  5  showed 
only  about  one-twentieth  of  the  surface  in  contact  near 
the  head  end. 

Conclusions:  The  results  of  the  teat  ahow  that  with 
the  use  of  liquid  air,  a  tighter  fit  can  be  obtained  with  n 
tapered  l>olt  than  with  a  cylindrical  one.  The  averatft- 
unit  frictional  resistance  of  the  teat  on  cylindrical  pins 
ia  2.150  lb.  per  square  inch  while  the  average  value  for 
the  tapered  pin  is  3,000  Ih.  per  square  inch. 

Moreover,  less  diflWulty  was  encountered  in  ati><  • 
bling  the  blocks  with  a  taper  pin  than  with  a  stra:).  i one. 

The  test  of  the  bolts  expanded  by  explosive  charttes 
shows  that  satisfactory  results  can  be  obtained  by  this 
method.  The  average  unit  frictional  resistunce  of  bolt.s 
Nos.  1.  S  and  6  waa  2,120  lb.  per  square  inch,  which  is 
the  same  as  that  developed  in  the  exporinieiits  uf  shrink- 

ing cylindrical  oversixe  pins  by  liquid  air. 
It  appears  from  these  teats  that  the  sixe  of  the  hole 

drilled  in  the  bolt  has  a  greater  effect  in  producing  a 
tight  fit,  than  the  pressure  due  to  the  explosive  charges. 
A  U-in.  bolt  containinK  a  hole  larger  than  about  i  in. 
in  diameter  would  l>e  materially  weakened,  because  of 
the  reduction  in  cross-sectional  area.  It  appears  how- 

ever, that  a  correct  combination  of  the  size  of  the  hole 

and  pressure  of  explosive  charge,  could  be  used  to  pro- 
duce a  very  satisfactory  lit  without  weakening  the  bolt 

more  than  10  per  cent. 

■H 

What  Ls  the  Most  Economical  Belt? 
Bt  W.  F.  SCHAPHOSST 

A  bdt  naer  recently  wrote  to  a  dealer  in  belts  and 

aaked:  "What  kind  of  belt  is  the  most  economical  in 

the  hmg  run?" 
The  dealer  replied:  "The  belt  that  will  transmit 

the  moat  power  per  aquare  foot  of  its  area  during  its 

natural  length  of  service  is  the  most  economical." 
This  answer  may  be  correct  In  fact,  it  is  correct. 

Bat,  now  that  the  belt  user  has  the  answer  what  is  he 
going  to  do  with  it?  The  answer  is  certainly  a  very 

vague  one.  Ver>'  likely  the  user  knew  that  much  about 
it  before  he  asked  the  question.  What  the  user  wantn 
to  know  U  1  believe:  >^liat  kind  of  belt  is  the  most 

in  the  long  run — leather,  cotton,  rubber, 
hair,  balata.  etc.? 

In  spite  of  all  of  the  substitutea  that  have  been 
manufaetiired,  leather  belting  still  predominates.  It 
is  the  ioperfor  belting  for  general  machine  shop  work. 
Where  belts  must  be  shifted  from  pulley  to  pulley 
than  is  nothing  better.  In  fact  where  finger  shifters 
art  taiplcjfiJ  nothing  but  leather  belts  should  ever  be 
permitted.  I^eather  belts  are  also  superior  for  use  on 
quarter  turn  drives,  reversing  drives,  or  wherever  there 
ia  coutant  side  pull,  slipping  and  Jerking. 

Tht  cotton  belt  has  largely  replaced  the  leather  belt 
ia  oatdeor  power  transmission  as  in  connection  with 
thrHhlng  machines.  It  has  also  Urgely  replaced  the 
iaather  belt  in  industries  where  much  dirt  and  grit  is 
•Dconntered,  as  in  cement  mills,  brick  plants,  flour 
mills,  crunhing  plants,  etc  It  is  an  excellent  belt  for 
uae  In  hot  and  dry  placaa.  It  is  veo"  strong  and  dur- 
aMt.  but  must  never  be  used  in  connection  with  finger 
ahiftcrs  because  such  shifters  wear  the  edges  rapidly 
caaaing  them  to  fray  and  unravel  and  fail  prematurely. 

Tbtrt  art  a  number  of  rubber  composition  belts  on 
tha  aarlMt.  and  it  is  claimed  by  many  users  that  these 

belts  are  superior  to  the  leather  belts,  which  may  be 

true  for  their  own  conditions.  It  is  the  writer's  belief 
that  the  rubber  belt  is  superior  to  the  leather  belt 
for  use  in  wet  or  damp  places,  as  in  paper  mills,  dye 
houses,  laundries,  etc.  In  fact,  it  has  practically  re- 

placed the  leather  belt  in  all  of  these  industries.  Like 
the  cotton  i)elt,  however,  it  must  never  be  used  in  con- 

nection with  finger  shifters  because  of  the  fact  that  it 
has  a  fabric  core  which  gives  it  its  strength  and  which 
will  cause  premature  failure  when  the  edges  are  once 
worn  or  frayed. 

The  life  of  a  belt  depends  largely  upon  the  good 
start  that  it  gets,  in  the  same  way  that  the  success  or 
failure  of  a  man  depends  largely  upon  the  care  given 
him  during  his  childhood.  Therefore,  when  putting  a 
new  belt  on  the  pulley  too  much  care  cannot  be  given  to 
it  to  see  that  it  is  put  on  right.  The  ends  should  be 
cut  square.  If  the  joint  is  glued  there  should  be  no 
"kinkiness"  in  the  belt. 

Shafts  and  pulleys  should  be  aligned  as  perfectly 
aa  possible  so  that  there  will  be  no  side  slipping,  no 
forcing,  no  everlasting  running  off  and  no  sidepull. 

Occasionally  there  is  something  inherently  wrong 
in  ihe  belt  itself  so  that  after  a  few  days  of  operation 
it  will  run  crooked  in  spite  of  the  care  first  given  it. 
This  may  be  due  to  the  fact  that  one  side  of  the  belt 
was  stronger  than  the  other,  consequently  the  weaker 
side  stretched  most  and  as  a  result  the  belt  began 
operating  Imperfectly.  When  this  happens  the  belt 
should  be  taken  off  and  the  imperfection  carefully 
removed.  Unless  this  is  done  it  is  obvious  that  there 
will  always  be  some  side  slip  or  side  pull  and  the  life 
of  the  belt  will  be  materially  reduced.  It  pays  to 
watch  new  belts  carefully  and  see  that  they  get  a  proper 
start  in  life.    By  so  doing  much  money  will  be  saved. 

It  is  impossible  of  course,  to  answer  the  above  ques- 
tion completely  and  with  absolute  accuracy,  but  the 

writer  feels  that  his  reply  is  at  least  more  definite  and 
more  satisfactory  than  the  reply  given  by  the  dealer. 
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Ideas  From  Practical  Men 
Devoted  to  the  exchange  of  information  on  useful  metkoda.  Its  scope  includes  all  divisions  of  the  machine  building  in- 

dustry, from  drafting  room  to  shipping  platform.  The  articles  are  made  up  from  letters  submitted  from  alt  over  the  world. 
Descriptions  of  methods  or  devices  that  have  proved  their  value  are  carefully  considered  and  those  published  are  paid  for. 

Milling  a  Scroll 
By  J.  A.  Camm 

An  unusual  example  of  milling  with  the  machine 

set-up  for  the  operation  is  shown  in  the  accompanying 
illustrations. 

The  work,  Fig.  1,  consists  of  a  cast-iron  disk,  17  in. 

FIG.   1.     THE  FINISHED  SCROLL 

in  diameter  and  2  in.  thick,  and  is  used  for  a  mold  for 
spiral  packing.  The  groove  is  1  in.  wide  and  1  in.  deep 
with  a  J-in.  wall  making  the  pitch  of  the  scroll  li  in. 

In  order  to  secure  the  circular  pitch  of  li  in.  it  was 

necessary  to  revolve  the  4-pitch  screw  in  the  table  of 
the  milling  machine  six  times  to  one  revolution  of  the 
rotary  table  holding  the  work.  This  was  accomplished 
by  rigging  up  a  standard  dividing  head,  as  shown  in 
Fig.  2,  by  attaching  the  universal  joint  to  the  worm 
shaft  and  driving  through  the  wormwheel  to  the  screw 
by  means  of  change  gears. 

Ql^^^^^^a^M 
HHI^^^  >'        '^^^^^^t 

A  Difficult  Piece  to  Hold  for  Tapping 
By  Amos  Ferber 

Because  of  its  thin  walls  and  small  diameter  in  pro- 
portion to  the  size  of  the  tap,  the  piece  shown  in  the 

illustration  gave  all  sorts  of  trouble  in  holding  it  for 
the  tapping  operation.  After  many  experiments,  the 
device  here  described  was  made,  enabling  the  operator 
to  reach  a  production  of  680  pieces  an  hour. 

The  jaws  A  are  fastened  to  the  top  of  the  block  B 
and  have  no  movement  except  for  purposes  of  adjust- 

ment. In  the  end  of  each  jaw  is  a  hardened  steel  roll, 
grooved  to  fit  the  contour  of  the  work  and  serrated  cir- 
cumferentially  with  a  number  of  sharp  V-grooves  like  a 
thread  without  lead.  Through  the  center  of  the  block 

passes  a  hallow  spring-operated  plunger  which  presses 
the  work  upward,  where  its  tapered  portion  enters  be- 

tween the  rolls,  the  serrations  of  which  match  the 
corrugations  of  the  work. 

This  results  in  an  extremely  strong  grip  on  the  work, 

without  tendency  to  crush  it,  and  has  the  further  advan- 
tage of  releasing  quickly  and  cleanly.  The  operator  has 

but  a  single  lever  to  move  and  the  operation  of  tapping 
is  correspondingly  rapid.    Slippage  rarely  occurs. 

FIG.   2.      MACHINE  SET-UP  FOR  MILLING  THE  SCROLi, 

TAPPING  FIXTURE   FOR  THIN   \V,\LLED  WORK 

The  device  was  designed  and  made  by  the  Anderson 
Die  Machine  Co.,  and  is  used  on  an  Anderson  reversing 

spindle  tapping  machine. 

Crane  for  Handling  Lathe  Chucks 
By  L.  H.  GiBBS 

I  am  enclosing  a  photograph  showing  a  very  con- 
venient time-  and  labor-saving  lathe-chuck  crane  which 

we  made  and  applied  to  our  18-  and  20-in.  lathes.  The 

device  is  so  simple  that  I  don't  think  it  is  necessary  to 
go  into  details.  It  can  be  made  in  any  shop  that  has 

a  blacksmith's  forge. 
The  crane  revolves  in  a  bracket  bolted  to  the  bed  of 



AMERICAN     MACHINIST Vol.  56,  No.  14 

THB  CKA.S'E  ATTACHED  TO  l^TUB 

the  lathe,  and  by  adjusting  the  lever-nut  which  screws 
on  the  hook,  the  chuck  can  be  raised  sufliciently  to 
clear  the  shaan,  and  lowered  so  that  the  threads  on 
the  lathe  spindle  will  engage  properly  with  those  in  the 
chock. 

I  hope  that  this  device  will  prove  as  useful  to  some 
of  roar  sabeeribers  as  some  of  those  published  in  your 
■ufazine  hare  been  to  me.  even  though  I  have  been  a 
sobacriber  a  very  short  time. 

Blaldnf  a  SUndard  Pinion  Cutter 
Do  Double  Duty 
By  Milton  Wuqht 

TIm  aM^iiM  ahown  in  the  illustration  is  a  standard 
piaioa  orttar  oeept  for  the  additional  slide  at  the  front, 
and  the  cam  and  connections  that  actuate  it.  The  work 
is  a  bronae  ring  which  forms  the  top  of  the  needle 
cylindar  of  a  knitting  machine. 

The  rings  are  produeed  in  large  quantities  and  in  a 
variety  of  sizea.  Each  ring  is  cut  with  a  series  of 

ckiwilj'  spare d.  rectangular-shaped  notches  or  grooves 
•round  its  circumference  like  teeth  in  a  pinion,  and 
with  a  corresponding  number  of  similarly  shaped, 
radially  diaposad.  notches  acroas  ita  beveled  upper  sur- 

face.    The  tvro  aeriaa  of  grooves  must  bear  a  certain 

daflnite  relation  to  each  other  with  respaet  to  position, 
and  within  very  close  limits,  but  they  do  not  coincide. 

The  pinion  cutter  as  originally  built  would  cut  either 
iaries  of  grooves  separately,  or  would  cut  them  both  at 
one  aetting  in  two  revolutions  of  the  indexing  mechan- 

ism, provided  the  machine  was  reset  between  each  turn. 
But  this  would  require  more  time  than  the  cutting,  so 
the  attachment  was  devised  that  enables  the  machine 
to  complete  both  operations  simultaneously,  making  a 
finished  ring  at  each  revolution. 

The  construction  of  the  device  is  amply  evident  from 
the  picture  and  needs  no  description.  The  production 
ranges  from  eleven  to  fourteen  completed  rings  per 
hour,  according  to  diameter.  One  operator  handles  six 
machines. 

Step  Bearings  for  a  Light  Jib  Crane 
By  W.  Burr  Bennett 

The  accompanying  sketches  show  the  bearings  de- 
signed for  a  light  jib  crane  to  serve  lathes,  boring  mills 

and  similar  machines.    The  thrust  and  radial  features 

..iil>  WNIOS  CLTTKH  WITH  EXTIt-\  lU  Al 

KIOS    1   AND  S.     CRANE  WITH   BBARINOB  IN   POSITION. 
AND  BEARINO  DETAILS 

have  worked  out  satisfactorily.  Fig.  1  indicates  the 
position  of  the  bearings  at  the  top  and  bottom  of  the 
crane,  while  Fig.  2  gives  a  sectional  view  of  the  bearing 
construction.  The  outer  race  A,  detailed  in  Fig.  2,  is 
supported  in  the  bracket  D,  shown  in  Fig.  1.  Part  A  is 
made  of  oil  quenching,  non-warping  tool  steel,  while  the 
races  are  polished  out  after  hardening  and  are  not 
ground.  The  inner  race  B  is  of  the  same  material  as 
part  A  and  is  finished  in  the  same  manner.  The  balU 
C  are  hardened  and  ground  steel.  Pilot  F  is  used  merely 
as  an  aid  in  assembling. 
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Jig  for  Drilling  Pin  Holes  in  Round  Work 
By  Francis  Paqutn 

Herewith  is  a  sketch  of  a  jig  for  drilling  holes  in 
pins  from  i  to  1  in.  diameter. 

The  jig  body  consists  of  a  hardened  V-block.     The 

C-* 

JIG  FOR  DRILLING  PIN  HOLES  IN  ROUND  WORK 

clamp  A  is  a  slow  rise  cam  pivoted  on  stud  B  and  may 
be  adjusted  to  take  different  diameters  of  work  by 
means  of  a  slot  in  side  piece  C.  After  adjusting,  nut 
D  is  tightened.  Bushing  E  is  held  in  crosspiece  F. 
The  work  is  located  horizontally  by  pin  G.  The  form  of 
the  cam  should  be  such  that  on  clamping,  the  work  is 
forced  towards  the  pin. 

Quick- Acting  Wrench 
By  Chas.  H.  Willey 

One  of  the  boys  in  the  shop  had  an  old  automobile 
wrench,  and  having  an  inventive  mind  and  some  spare 
time  he  converted  it  into  a  quick-acting  wrench  as 
shown  in  the  accompanying  sketch. 

A  hole  was  drilled  in  the  worm  and  a  pin  with  a 
spring  was  inserted  as  indicated.  The  lower  lip  A  of 
the  wrench  jaw  was  machined  to  allow  the  worm  to 
slide  out  of  engagement  with  the  rack  teeth  when 
upward  pressure  was  applied.  The  sketch  tells  the 
story  and  the  inventor  passes  the  idea  along  to  those 
who  may  care  to  use  it. 

''illjii'"'  ir  1 

Attaching  a  Wire  Rope  to  a  Socket — EHscussion 

We  are  in  receipt  of  a  letter  from  the  National 
Bureau  of  Casualty  and  Surety  Underwriters  that  refers 
to  the  article  on  the  subject  of  attaching  a  wire  rope  to 
a  socket,  a  brief  account  of  which  appeared  on  page  309 
in  our  issue  of  February  twenty-third. 

The  Bureau  states  that  while  it  understands  that  this 
method  of  attachment  is  advocated  also  by  others,  it 
seems  that  we  should  point  out  certain  limitations  to 
proper  execution  that  are  likely  to  exist.  The  limitar 
tions  are  indicated  by  the  following  quotations  from  the 
letter : 

"While  this  method  of  attachment  when  properly  done 
gives  good  results,  so  much  depends  on  having  the  job 
done  under  perfect  conditions  that  it  should  not  be 
attempted  by  anyone  unless  he  is  certain  that  the  mate- 

rials he  uses  and  the  conditions  under  which  he  works 

are  perfect. 
"Frequently  an  elevator  cable,  will  have  to  be  hitched 

to  a  socket  in  a  limited  period  of  time.  At  times  the 
work  may  be  done  in  some  place  where  the  repairman 
can  not  have  the  proper  equipment  with  which  to  work. 
As  a  result  and  regardless  of  his  skill,  the  job  may  be 

imperfect. 
"If  you  will  refer  to  the  'Safety  Code  for  Elevators,' 

published  by  the  American  Society  of  Mechanical 
Engineers,  you  will  find  that  they  advocate  the  turned-in 
method  of  attachment,  which  position,  I  believe,  waa 
taken  largely  because  of  their  realization  that  with  that 
method  there  is  a  greater  chance  of  success  in  a  greater 
number  of  cases  than  would  be  the  case  if  the  plan  sug- 

gested by  your  writer  were  followed." 

Combined  Lathe  Center  and  Center  Scraper 
By  J.  A.  Raught 

The  illustration  shows  a  combined  lathe  center  and 

scraper  for  drawing  over  centers  in  work  that  has  not 
been  truly  centered.    The  advantage  of  the  contrivance 
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THE  ALTERED  WRENCH 

SCRAPER  FOR   DRAWING  A   CENTER 

is  that  the  work  does  not  have  to  be  removed  from  the 
lathe  centers. 

In  using  it,  place  an  indicator  against  the  work,  chalk 
the  side  to  be  scraped  off  and  turn  down  the  thumbscrew, 
to  cause  the  cutter  to  press  against  the  work.  Roll  the 
shaft  part  way  around  and  back  by  hand,  then  relieve 

the  pressure  on  the  cutter  by  turning  back  the  thumb- 
screw. Repeat  if  necessary  until  the  center  is  drawn 

over  the  desired  amount.  The  groove  will  take  care  of 
the  chips. 
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EDITORIALS 

An  Aid  to  Foreign  Trade 
IT  MAY  nuiwiat  kwm  people  to  learn  that  there  is 
Jlcomint  to  be  an  eOttant.  active  and  much-consulted 
flOfvemmental  aid  to  foreign  commerce  in  Washington. 
It  la  the  Bureau  of  Foreign  and  Domestic  Commerce 
In  the  Department  of  Commerce,  and  some  idea  of  the 
aeUam  in  which  it  is  now  held  may  be  gained  from  the 
faeC  that  it  received  a  larger  appropriation  from 
Coagrtaa  this  year  than  last,  a  really  remarkable  tribute 
in  a  time  of  retrenchment  like  the  present. 

The  director  of  the  bureau.  Dr.  Jiilius  Klein,  whose 

interaating  job  it  is  to  make  Secretar>-  Hoover's  dream 
of  a  government  department  to  which  business  men  can 
look  with  confidence  for  aid.  come  true,  attributes  the 
gnatiiif  of  the  increased  appropriation  to  the  voice  of 
American  business  which  made  itself  audible  to  the 

representatives  in  Washington  at  the  crucial  moment. 
That  American  manufacturers  and  merchants  are 
awakening  to  the  usefulness  of  this  bureau  is  indicated 
by  the  increase  in  the  number  of  daily  inquiries  from 
750  to  over  2.000.  The  inquiries  now  coming  in  are  not 
general  one*,  but  very  specific  requests  for  tariff  rates, 
market  conditions,  shipping  instruction,  etc. 

A  significant  fact  is  the  way  in  which  several  recent 
foreign  loans  have  been  handled.  The  banks  which 
haw  been  approached  for  loans  have  applied  to  the  State 
Department  for  advice  as  to  the  advisability  of  granting 
them.  The  State  Department  has  given  its  opinion  from 
the  political  point  of  view,  but  has  asked  the  Department 
of  Commerce  for  its  judgment  on  the  economic  side. 

In  several  cases  tlie  Department  of  Commerce  has 
been  able  to  render  valuable  service  by  pointing  out  that 

no  poasible  return  could  be  expected  by  American  mer- 
chants eitlMr  because  the  money  wanted  was  to  be  used 

for  boistoring  weak  budgets,  or  because  it  was  to  be 
iptlit  in  the  purchase  of  materials  under  specifications 
•o  written  as  to  bar  Americans  from  bidding.  If  all 
foreign  h>ans  followed  this  procedure  we  should  be  in 
a  fair  iray  toward  having  a  real  foreign  trade  policy. 

Machinery  concerns  that  are  not  making  use  of  the 
of  the  Bureau  of  Foreign  and  Domestic  Corn- 

are  missing  an  opportunity.  The  more  inquiries 
H  raeeifiee  and  answers,  the  more  service  it  can  render 
and  the  more  support  it  can  expect  from  Congress. 

It's  the  Kind  of  Overhead  That  Counts 
THERE  is  much  loose  talk  of  "overhead"  and  perhaps 

more  men  deceive  themselves  regarding  it,  than 
•boat  say  other  item  of  business.  Roughly  speaking, 
the  overhead  ehargea  of  many  businesses  seem  to  aver- 

age about  ISO  per  cent  of  direct  labor.  This  means 
very  little  unices  we  know  all  the  circumstances.  It 

the  percentage  of  overhead  but  the  kind  of  over- 
that  really  counts. 

If  the  work  is  such  that  no  machine  equipment  is 
required,  the  overhead  should  be  low  for  a  high  over- 

head would  mean  too  much  rent  or  too  high  a  cost  of 
ision.  or  both. 

On  the  other  hand  a  high  overhead  may  be  a  sign  of 
good  management  for  it  is  the  total  cost  nf  the  product 
which  counts,  and  not  any  single  item  which  enters  into 
that  cost.  If  the  increased  percentage  of  overhead  is 
due  to  a  decreased  labor  coat,  owing  to  the  introduction 
of  improved  machinery,  it  may  easily  mean  a  rciil economy. 

Be  sure  that  no  item  in  the  overhead  Ih  unnecessary. 
Be  sure  that  each  one  helps  to  make  the  product  better 

or  cheaper.  But  remember  it's  the  kind  of  overhead  thut 
counts:  not  the  overhead  itself. 

Machine  Tool  Users  Really  Buy  l^roduction 
FEW  buyers  of  machine  tools  realize  the  instability 

of  the  market  or  how  limited  is  the  demand.  Even 
fewer  buyers  appreciate  how  much  they  depend  upon 
machine  tools  for  carrying  on  their  work,  or  how  help- 

less they  would  be  without  them. 
Without  machine  tools  there  would  be  no  manufactur- 

ing—our industrial  development  would  cease.  An 
unhealthy  condition  among  builders  of  machine  tools 
affects  all  other  industry. 

Owing  to  the  high  production  secured  from  machine 
tools  and  their  long  life,  the  demand  can  be  supplied 
by  comparatively  few  machine.s.  This  means  that  the 
cost  of  development  of  special  tools  and  fixtures  must 
be  charged  to  a  small  number  of  machines  and  shows 
why  machine  tools  cannot  and  should  not  be  sold  at  a 
price  per  pound  which  compares  with  that  asked  for 
other  nuichinery. 

As  a  matter  of  fact,  the  purchaser  of  machine  tools 
really  buys  productive  capacity,  rather  than  so  many 

pounds  of  iron  and  steel.  He  buys  the  ability  to  pro- 
duce machinery  of  various  kinds  in  tremendous  ijuan- 

tities  and  at  a  relatively  insignificant  cost.  Whether  the 
machine  tool  be  large  or  small,  light  or  heavy,  is  of 
little  importance  if  the  production  is  satisfactory.  The 
cost  can  be  spread  over  so  many  thousands  of  pieces 
manufactured  as  to  be  almost  negligible. 

This  is  one  of  the  things  which  it  is  difficult  for  the 
manufacturer  who  uses  machine  tools  to  understand. 
Thanks  to  efficient  machine  tools  his  own  product  is 
low  in  price,  and  he  fails  to  realize  that  because  of 
this  very  eflkiency  the  market  for  the  machine  tool 
is  limited. 

Take  the  case  of  a  special  machine  for  a  certain  motor 
part.  It  is  a  very  ingenious  machine  and  does  its  work 
rapidly  and  well.  It  cost  something  over  a  hundred 
thousand  dollars  to  develop  the  first  one  and  tTiere 

probably  is  not  a  market  for  over  one  hundred  such 
machines  in  this  country.  This  means  that  each  ma- 

chine must  carry  a  development  burden  of  a  thousand 
dollars  added  to  the  cost  of  building  and  selling,  plus 

a  fair  profit.  And  yet  some  buyers  attempt  to  value 
such  machines  on  a  pound  basis  as  though  they  were 

just  so  much  pig  iron  or  coal. 
They  must  remember  that  they  are  not  buying  merely 

machine  tools,  but  productive  capacity— and  they  must 
be  willing  to  pay  accordingly. 

1 
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Shop  Equipment  News 
Clark  Gasoline  Elevating  Platform  Truck 
The  accompanying  illustration  shows  a  gasoline- 

driven,  elevating,  platform  truck  that  has  recently  been 
placed  on  the  market  by  the  Clark  Tructractor  Co., 
Buchanan,  Mich.  The  truck  conforms  in  appearance 
and  uses  to  the  electric  lift  truck.  It  is  stated  to  have 
ease  of  maintenance  and  flexibility,  and  to  be  capable  of 
continuous  24-hour  service  if  necessary. 

The  loading  platform  is  26  in.  wide  and  54  in.  long. 
It  will  elevate  a  load  of  4,000  lb.  from  a  minimum 
height  of  11  in.  to  a  maximum  height  of  16  in.  in  8  sec. 
Automatic  stops  are  provided  to  control  both  the  upper 
and  lower  limits  of  travel.  The  elevation  can  be  stopped 
at  any  point  by  means  of  a  control  lever.  The  lifting 
mechanism  is  operated  by  hydraulic  pressure. 

The  power  for  both  the  locomotion  of  the  truck  and 
the  elevation  of  the  load  is  derived  from  a  15-hp.,  4-cyl- 
inder  tractor  engine,  having  3J-in.  bore  and  4i-in. 
stroke.  The  motor  is  mounted  in  the  closed  compart- 

ment at  the  rear,  in  which  are  placed  also  such  parts  as 
the  transmission,  governor,  vacuum  tank  and  radiator. 

In  order  to  provide  three-point  suspension  for  the 
entire  tractor,  the  forks  carrying  the  steering  wheels 
are  supported  on  a  steel  casting  pivoted  at  the  center  of 
the  frame.  The  two  steering  wheels  are  of  cast  steel, 
and  have  16  x  3A-in.  tires.  The  two  rear  wheels  under 
the  loading  platform  serve  for  driving,  and  are  equipped 
with  lOi  X  5-in.  rubber  tires. 

The  drive  from  the  motor  is  through  a  bevel  geared 
axle  equipped  with  ball  and  roller  bearings.  Two  speeds 
are  provided  in  each  direction.     The  construction   re- 

CU\RK   GASOLINE   ELEV.^TING   PLATFOR.VI   TRUCK 

sembles  very  much  the  standard  automotive  type,  so 
that  the  truck  can  be  cared  for  by  an  automobile  or 
truck  mechanic. 

The  driving  and  elevating  controls  are  mounted  on 
the  rear  of  the  engine  compartment,  where  the  driver 
rides  in  a  standing  position.  The  brake  lever  pedal  is 

under  the  driver's  foot,  so  that  the  tractor  stops  auto- 
matically if  the  operator  steps  off  the  machine  while  it 

is  running.  The  machine  is  especially  useful  for  de- 
partmental and  inter-plant  haulage.  It  will  climb  a 

grade  of  10  per  cent  with  a  4,000-lb.  load.  The  overall 
length  is  107  in.,  width  35A  in.  and  height  51  inches. 

Baker  Locomotive-Type  Industrial  Crane 
The  photograph  shows  in  operation  a  three-movement, 

locomotive-type  industrial  crane  recently  placed  on  the 
market  by  the  Baker  R.  &  L.  Co.,  2180  West  25th  St., 

BAKER   LOCOMOTIVE-TYPB   INDUSTRI.VL   CRANE 

Cleveland,  Ohio.  The  crane  is  intended  for  lifting  and 
carrying  work  of  all  sorts  about  shops  and  yards.  It 
has  a  capacity  for  lifting  2,000  lb.  at  a  radius  of  4  ft. 
from  the  pivot  of  the  crane,  and  1,600  lb.  at  a  radius 
of  8  ft.  With  these  loads  held  on  the  hook,  the  cargo 
can  be  transported  from  one  place  to  another.  It  is 
easily  possible  to  raise  and  lower  the  boom,  which  is 
96  in.  long,  in  order  to  vary  the  radius  at  which  the 
lifting  is  done.  When  it  is  not  necessary  to  transport  a 
load,  but  merely  to  lift  it,  oiit-riggers  can  be  employed. 

The  operator  stands  on  a  platform  at  the  rear,  and 
has  all  of  the  controls  on  the  dash  in  front  of  him. 

The  machine  is  driven  by  a  series-wound,  totally  in- 
closed motor  running  at  1,150  r.p.m.  It  is  capable  of 

a  speed  of  6  miles  per  hour  in  either  direction.  It  drives 
on  all  four  wheels,  and  steering  is  also  done  on  all  four 
wheels.  The  operator  steers  the  truck  by  means  of  the 
horizontal  tiller  handle. 

The  controller  is  of  the  drum  type  and  provides  three 

speeds  in  each  direction.  A  quick  make-and-break 
switch  interlocks  with  the  controller,  and  is  operated  by 
the  brake  pedal,  so  as  to  break  the  circuit  when  it  is 
desired  to  stop.  Four  pairs  of  helical  springs  serve  to 
cushion  shocks  from  the  road  bed.  The  tires  are  solid 
rubber,  20  in.  in  diameter,  and  3A  in.  in  width  in  the 
front  and  5  in.  in  width  under  the  crane  end.  Worm- 

type  axles  having  radial  and  thrust  ball-bearings  are 
provided.    The  wheels  are  of  steel. 

A  21-plate  Ironclad  battery  or  an  Edison  battery  may 
be  used.  The  battery  is  inclosed  in  a  steel  compartment, 
the  sides  and  top  of  which  are  removable.    The  battery 
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   art  mottDtod  on  ■ 
  :  that  swings  witk  Um  load  to  eoonterteUnc*  it. 

Tlw  liftinc  mwhtnifn  is  controUad  by  a  push-button 
toatod  on  Uw  dftsh  of  the  truck.  It  consists  of  a 

8pracu«  «^>«i<:trk  1-ton  hoist,  having  spur  and  worm  gear 

reduction,  and  driven  by  a  totall>-  inclosed  motor.  An 
«l«ctric  brake  is  provided  on  it.  The  boom  ma.v  be 

hoisted  by  maans  of  a  simitar  1-ton  hoist  operated  by  a 

toUlly  indoaed  motor,  and  provided  with  a  brake. 

In  order  to  awing  the  crane,  another  inclosed  motor 

with  an  alectek  brake  la  prorided.  The  battery  and 

crane  swing  aboat  a  large  cantor  stud  on  a  bearing 

n  in.  in  dtaaeter  equipped  with  eighty-aeven  1-in.  balls. 
The  hooks  can  be  hoiatwi  at  a  speed  of  46  ft.  per 

minoto  without  load.  80  with  1.000  lb.  load,  and  16  when 

enrrylBg  a  S,00(Mh.  load.  The  boom  can  be  raised  from 
the  battooi  af  ita  travel  to  ito  highest  position  in  10  sec. 

wlien  out  londad.  and  in  16  sec.  when  carrying  1.000  lb. 

The  crane  can  be  swung  through  270  deg.  in  12  sec. 

whether  Ibaded  or  unloaded.  The  machine  weighs 

(.MO  lb.  when  equipped  with  an  Edison  battery,  and 

S.7W  with  an  Ironclad  batter>-. 

C  adillac  Electric  Furnace  Blast 

The  Clements  Manufacturing  Co..  601  Fulton  St..  Chi- 

cago. IIU  has  just  placed  on  the  market  a  motor-driven 
Uaat  for  attachment  to  aaudl  gaa  furnaces  such  as  are 

wiployed  for  heat-treating.  The  blast  consisto  primar- 
ily of  a  1-hp.  universal  motor  operating  on  any  specified 

volUge  from  32  to  260,  and  propelling  a  small  blower. 
A  view  of  the  Mast  is  shown  on  the  right  of  the 

aeeoopanying  illustration,  and  the  manner  of  attaching 
it  to  the  fnmace  is  shown  at  the  left.  The  blower  is 

connected  to  the  gas  pipe,  draws  in  air  from  the  room, 
and  delivera  the  mixture  directly  to  the  furnace.  A 

damper  is  provided  for  regulating  the  mixture. 
The  motor  can  be  driven  from  the  lighting  circuit 

merely  by  attaching  a  plug  to  a  convenient  socket.  It 

can  thus  be  operated  without  the  necessity  of  having  the 

line  abaft  turning,  as  is  often  necessary  with  the  ordi- 
nary style  of  blower  equipment.  Due  to  the  speed  of 

the  motor,  the  furnace  can  be  brought  to  the  working 

temperature  ver>-  quiddy. 
Fluctuations  in  the  gas  pressure  do  not  aifect  the 

operation  of  the  t>tower  or  of  the  furnace,  so  that  con- 
stant conditions  can  be  mainUined  in  the  furnace.  The 

blast  daUven  210  cu.ft.  of  air  per  minute  when  running 

at  10.000  r.p.m.    It  weighs  9  lb.,  and  13  lb.  when  packed. 

Lewis-Sh^wrd  Stacker 
The  accompanying  illustration  shows  a  machine  in- 

tended for  lifting,  transporting  and  tiering  materittls  in 
•  ahop  or  warehouse.     The  device,   designated   as  a 

CADflXAO  SLaCTRlC  rURVACB  BL,AaT 

L,BWI8-BHBPARD  STACKER 

sUcker,  has  recently  been  placed  on  the  market  by  the 

Lewis-Shepard  Co.,  560  East  First  St.,  Boston,  Mass. 
It  is  made  of  structural  steel  and  is  mounted  on  three 

roller-bearing  wheels  7  in.  in  diameter,  so  that  it  can 

be  conveyed  about  the  shop  either  loaded  or  unloaded. 
The  handle  at  the  front  of  the  machine  serves  for 

both  pushing  and  steering.  This  can  be  done  with  the 

handle  upright  when  working  in  cramped  quarters.  The 

front  or  single  roller  can  be  lifted  when  the  machine  is 

in  position  to  operate,  so  that  the  two  steel  legs  rest  on 
the  floor  and  prevent  the  stacker  from  moving. 

The  work  rests  on  the  platform  at  the  right.  The 

platform  can  be  supplied  with  either  a  roller  top  or 

a  plain  top,  its  minimum  height  from  the  floor  in  the 
two  cases  being  10  and  8  in.  respectively.  The  platform 

ia  86  in.  wide  and  24  in.  long,  and  the  size  of  the  whole 
base  39  x  50  inches. 

The  platform  travels  vertically  on  6-in.  channels,  one 

at  each  side.  Easy  movement  is  given  by  the  rollers 

running  on  the  edges  of  the  channels.  It  should  be  noted 
that  these  vertical  channels  are  hinged,  so  that  the 

top  portions  may  be  lowered.  It  is  thus  possible  to  move 
the  stacker  through  doorways.  The  height  at  which 

this  hinge  is  placed,  as  well  as  the  length  of  the  chan- 
nels, can  be  furnished  to  suit  the  work  at  hand.  The 

stondard  machines  are  supplied  in  heights  up  to  14  ft 

The  joint  can  be  locked  when  the  stacker  is  in  use. 

The  machine  may  be  operated  either  by  hand  or  by 

electric  power.  As  shown,  the  hand  crank  is  connected 

through  gearing  to  the  drum  on  which  the  cabia 

connected  to  the  Uble  is  wound.  The  600-lb.  capacity 

stacker  has  a  lifting  speed  of  18  ft.  per  minute  when 

the  cr-nk  is  turned  at  60  turns  per  minute.    With  tha 
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same  speed  of  the  crank,  the  lifts  are  11,  8,  5  and  4  ft 
per  minute,  respectively,  for  the  machines  of  750,  1,000, 
1,500  and  2,000  lb.  capacity.  On  all  except  the  smallest 
size,  an  additional  speed  is  provided  that  doubles  the 
speeds  just  mentioned.  In  this  way  the  platform  may 
be  lifted  rapidly  when  lightly  loaded. 
When  lowering  the  platform  it  is  not  necessary  to 

turn  the  crank.  By  pulling  on  the  lever  above  the  gear- 
ing, the  brake  is  released,  so  that  the  weight  of  the  load 

causes  the  platform  to  descend.  As  soon  as  the  oper- 
ator ceases  to  pull  on  the  lever,  it  returns  to  its  original 

position  and  the  clutch  engages,  so  that  the  platform  is 
held  stationary.  The  speed  of  lowering  depends  upon 
the  force  with  which  the  lever  is  pulled.  The  combined 
clutch  and  brake  is  of  the  automobile  type,  and  has  a 

single  dry  plate.  It  is  completely  enclosed  and  is  self- 
adjusting. 

Geometric  Chamfer  Grinding  Fixture 
The  illustration  shows  a  grinding  fixture  recently 

placed  on  the  market  by  the  Geometric  Tool  Co.,  New 
Haven,  Conn.,  for  grinding  chamfers  on  the  milled 
chasers  made  by  the  concern.  The  fixture  may  also  be 
used  for  grinding  tapped  chasers,  although  in  the  latter 
case  the  grinding  is  straight  and  does  not  conform  ex- 

actly to  the  contour  of  the  threads.  The  use  of  the 
fixture  permits  of  grinding  equally  all  chasers  of  a  set. 
When  the  chamfers  are  ground  unevenly  most  of  the 
cutting  is  done  by  one  or  two  chasers,  which  is  apt  to 
result  in  threads  having  incorrect  lead  or  taper 

Either  left-hand  or  right-hand  chasers  may  be  ground 
on  the  fixture.  The  table  of  the  fixture  is  graduated 

and  can  be  set  for  grinding  either  long  or  short  cham- 
fers. The  narrow  key  on  the  top  engages  the  keyway  in 

the  chaser  and  acts  as  a  guide  while  grinding.  An  ad- 
justable stop  governs  the  position  of  the  chaser  with  re- 

spect to  the  grinding  wheel.  The  side  of  the  fixture  is 
graduated  to  permit  of  tilting  the  table  to  the  desired 
angle  of  chamfer  clearance.  One  grinding  fixture  accom- 

modates all  sizes  of  chasers.     When    used    for    A-in. 

GEOMETRIC  CHAMFER  GRINDING  FIXTURE 

chasers,  it  is  necessary  to  remove  the  key  at  the  too  of 
the  table  and  guide  the  chaser  in  the  keyway. 

The  fixture  may  be  bolted  to  the  table  of  the  grinding 
machine,  and  the  chaser  slid  forward  by  hand  to  the 
wheel  and  against  the  stop  provided.  It  may  be  set  for- 

ward by  means  of  the  machine  handwheel  or  lever.  The 
fixture  can  also  be  mounted  on  the  machine  slide,  and  the 
chasers  ground  by  passing  them  across  the  edge  of  the 
grinding  wheel.  For  this  purpose,  a  wheel  of  sufficient 
size  must  be  available. 

Edlund  Bench  Hack  Sawing  Machine 
The  machine  shown  in  the  accompanying  illustration 

is  a  power-driven  portable  hack  sawing  machine  for 
mounting  on  a  bench.  It  has  recently  been  placed  on 
the  market  by  the  Edlund  Machinery  Co.,  Inc.,  Cortland, 
N.  Y.  It  is  intended  for  fast  cutting  on  small  jobs 
ordinarily  performed  by   hand,  or  on  work  regularly 

EDL.UND  BENCH  HACK  SAWING   M.\CHINE 

performed  by  larger  machines.  It  can  be  used  on  tool 
steel  as  well  as  softer  metals. 

The  power  is  supplied  by  a  small  electric  motor,  con- 
nected to  the  machine  through  gearing.  Current  for 

the  motor  can  be  taken  from  any  convenient  lighting 
socket.  The  saw  arm  has  two  rods  on  which  the  saw 
frame  slides.  The  arm  stays  in  position  when  raised 
by  the  operator  for  placing  work  in  the  machine.  Cut- 

ting is  performed  on  the  backward  stroke,  and  the  arm 
raises  on  the  forward  stroke,  so  that  the  saw  blade  is 
relieved  from  the  work. 

The  position  of  the  weight  on  the  top  of  the  arm  is 
adjustable,  so  that  the  pressure  of  the  feed  can  be 
varied  to  suit  the  type  of  work  being  cut.  An  8-in.  blade 
is  used,  and  it  may  be  changed  without  the  use  of  any 
tool.  The  machine  stops  automatically  when  the  cut  is 
finished,  although  it  can  also  be  stopped  and  started  at 
any  time  during  a  cut.  A  screw-operated  vise  is  pro- 

vided for  holding  the  work.  The  wearing  parts  can  be 
easily  replaced  when  they  have  become  worn. 

Yankee  Safety  Hook 
Frank  W.  Trabold,  30  Church  St..  New  York.  N.  Y., 

has  recently  placed  on  the  market  the  "Yankee"  safety 
hook  for  use  on  hoists  and  cranes  when  lifting  loads. 
The  accompanying  illustration  shows  the  hook  in  both 
the  open  and  closed  positions.  It  will  be  noted  that 
the  load  hangs  directly  on  a  curved  member  pivoted  on 
the  other  longer  member  shown  at  the  left  side. 

It  will  be  noted  that  in  the  closed  position,  the  hook 
engages  with  a  dovetail  on  the  straight  member.  En- 

gagement is  made  possible  by  an  elongated  hole  in  the 
top  of  the  hook,  so  that  it  can  be  raised  slightly.  At  the 
top  of  the  longer  straight  member  is  pivoted  a  member 
to  which  is  ordinarily  attached  a  swiveling  ring.  The 
lower  portion  of  the  top  member  rests  against  the  top 
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•o  that  the  hook  cannot  be  swung  out  of 
th*  top  ■■■ihtr  i»  aiao  swung  to  the 

Thua  an  load  must  ha  off  tha  hook  in  order  to 

TRABoiJ>  -TANiaar  safbtt  hook 

open  It.  The  hook  member  ordinarily  carries  the  load 
alon#.  MHten  the  k>ad  bacomes  exressive.  then  the 

straight  member  sharea  in  the  load,  due  to  the  engage- 
ment of  the  dovetail. 

The  two  pins  in  the  hook  are  made  of  mone!  metal. 
Although  they  are  intended  to  be  the  weakest  points  of 
tha  hook,  their  shearing  strength  is  four  times  the  rated 
kMML  Due  to  the  fact  that  the  outer  end  of  the  hook  is 
supported,  the  hook  doea  not  straighten  out  when  the 
load  exceeds  the  elastic  limit  of  the  metal  in  it.  Thus, 

failure  of  the  hook  can  occur  only  when  the  load  ex- 
ceeds the  ultimate  strength,  and  not  when  it  exceeds 

the  elastic  limit.  Due  to  the  fact  that  the  point  of  the 
hook  ia  co\'ered.  it  cannot  catch  on  parts  which  it  strikes 
while  the  load  is  being  lifted. 

For  attachment  directly  to  a  cable,  the  third  or  swivel- 
ing  member  may  be  omitted.  Wht- n  the  hook  is  attached 
to  a  block  for  either  a  pulley  or  a  chain,  the  top  mem- 

ber ordinarily  swivels  directly  in  the  lower  part  of  the 
block.  The  hoist  is  ordinarily  made  in  sizes  having 
capacities  of  1.  S.  5.  15  and  26  tons. 

Louisville  Electric  Drill  Grinding 
Attacliinent 

The  accompanying  illustration  shows  a  grinding  at- 
taehaent  in  place  on  a  2-in.  portable  electric  drill,  so 
a*  to  adapt  the  tool  to  such  work  as  sharpening  tool  bits 

drill.  The  drill  has  the  usual  drilling  spindle  as  well  as 
H  device  for  oscillating  the  valve  grinding  tool.  The 
tool  for  driving  the  valve  while  grinding  is  shown  below 
the  drill  in  the  accompanying  illustration. 

The  grinding  attachment  fits  in  the  rear  of  the  armii- 
ture  shaft  and  passes  through  the  handle.  It  may  l>e 
put  In  place  and  remmed  quickly.  The  bearing  that  tits 
in  the  hamlle  is  equipped  with  ball  bearings  fur  the 
spindle,  the  speed  of  which  is  normally  9.000  r.p.ni. 
The  tool  can  be  furnished  to  operate  on  either  alter- 

nating or  direct  current  of  either  110  or  220  volts. 
The  abrasive  wheel  usually  carried  is  2  or  3  in.  in 
diameter. 

PawlinK  &  HarnischfeKer  Feeder-Cable 
Retriever 

The  Pawling  &  Harnischfeger  t^.,  Milwaukee,  Wis., 

has  recentb'  placed  on  the  market  a  winding  device  or 
retriever  for  the  cable  supplying  current  to  a  lifting 

magnet  carried  by  a  crane.  The  accompanying  illustra- 
tion  shows   the   device  applied   to   the   carriage   of   n 

tlMStnSn    ATTAOIMKNT    O.V    IX>I'IHVII.,UB    UIULX. 

Thin  attar hm«-nt  has  recently  been  applied  by  the  Louis- 
ville electric  .Manufacturing  Co..  Thirty-first  and  Maga- 

line  Sts.,  Louisville.  Ky.,  to  its  Pioneer  "garage  special" 

^—W^           ""   ̂ W  ■    ̂ ^^BAflV     1 IL  m 
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5-ton  crane  having  a  70-ft.  span.     The  large,  flanK<  I 
drum  is  driven  by  the  motor  that  hoists  the   magnet. 

The  retriever  keeps  the  cable  taut  at  all  times,  so 
that  no  slack  is  allowed.  The  cable  thus  winds  evenly 
on  the  drum,  and  cannot  work  over  the  flange.  The 
drum  is  driven  only  while  the  magnet  is  being  hoisted. 
Although  the  drive  is  through  gears,  the  final  drive 
is  through  friction  members.  The  gearing  is  so  pro- 

portioned that  it  tends  to  drive  the  drum  at  a  peripheral 
speed  20  to  50  per  cent  in  excess  of  the  speed  at 

which  the  magnet  is  being  hoisted.  If  there  should ' 
be  any  slack  in  the  feeder  cable  when  the  hoisting 
starts,  it  is  immediately  taken  out.  After  that,  tbs 
friction  members  slip  and  keep  a  constant  ten.nion  in 
the  cable  of  a»x»ut  40  lb.     This  tension  is  ndjuntable. 
When  the  magnet  is  being  lowered,  the  cable  drum 

is  not  driven.  A  pawl  engages  in  a  ratchet  wheel  to 

prevent  revolution.  The  pull  of  the  mHfrnet  thus  un- 
winds the  cable  from  the  drum  against  the  retarding 

force  of  the  friction  mechanism,  so  that  a  uniform 
tension  is  always  maintained. 

All  the  l)earlngs  are  bronic  bushed.  The  current 

k  brought  to  the  drum  through  collector  rings  and  car- 
bon brushes  that  operate  in  the  same  manner  as  tilt 
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slip  rings  of  alternating-current  motors.  The  collector 
is  mounted  at  the  end  of  the  shaft  and  inclosed  in  a 
metal  housing,  so  as  to  be  completely  protected,  although 
available  for  inspection.  The  cable  is  attached  to  the 
collector  rings,  passes  through  a  hole  in  the  center  of 
the  shaft,  then  along  the  drum  arm,  and  through  a 
hole  in  the  rim.  It  is  then  wound  on  the  drum  itself. 
There  are  no  exposed  electrical  contacts. 

Hollander  Adjustable  Broaches 
The  Edward  Hollander  Tool  Co.,  142  Miller  St.,  New- 

ark, N.  J.,  has  recently  placed  on  the  market  a  line  of 
adjustable  broaches,  a  set  of  which  is  shown  in  the 
accompanying  illustration.  The  tool  is  intended  for 
use  primarily  in  a  shaper,  although  it  can  be  used  in 
a  drilling  machine,  lathe  or  screw  machine.  Its  chief 
application  is  in  shops  where  a  broaching  machine  is 
not  available.  Although  adapted  chiefly  to  tool  room 
use,  it  is  applicable  to  regular  production. 

With  the  tool  it  is  possible  to  broach  holes  that  do 
not  go  entirely  throtigh  a  part,  so  as  to  enable  an 
ordinary  broach  to  be  employed.  It  is  necessary,  how- 

ever, that  there  be  some  recess  at  the  bottom  of  the 
hole.  An  example  of  this  sort  of  work  is  the  broaching 
of  a  hole  through  one  side  of  a  hollow  cylinder.  A 
number  of  strokes  are  necessary  in  order  to  bring  the 
hole  up  to  size.  The  tool  is  started  at  its  smallest  size 
in  a  drilled  hole,  and  its  size  increased  with  each  stroke. 
It  is  stated  that  it  leaves  a  very  fine  finish  on  the  work 
and  that  it  is  very  accurate.  Samples  of  work  are 
shown  on  the  cover  of  the  box.  Splines  can  be  cut  in 
holes,  as  well  as  the  squares  and  hexagons  for  which 
this  set  is  intended. 

The  tool  is  made  in  two  styles.  The  simplest  form, 
type  B,  is  shown  lying  on  the  cover  of  the  box  near 
the  hinges.  It  cons-ists  of  a  shank,  on  one  end  of  which 
are  the  cutting  edges.  This  end  is  slit  in  the  center  of 
each  flat  face,  so  that  it  can  be  expanded  when  a  conical 
member  is  screwed  into  it.     The  screw  is  on  the  front 

HOLLANDER  ADJUSTABLE   BRO.\CHES 

end  of  the  tool,  and  is  turned  by  means  of  the  slender 
rod  shown  that  can  be  passed  entirely  through  the  hole 
while  the  shaper  is  running. 

The  type  A.  broach  is  shown  lying  on  the  center  oi 
the  cover.  It  consists  of  a  holder  that  can  be  held  in 
any  suitable  shank,  and  that  has  a  mechanism  for 
expanding  the  cutter.  By  means  of  graduations  on  the 
collar,  the  expansion  of  the  tool  can  be  read  directly 
in  thousandths  of  an  inch.  Any  size  of  cutter  can  be 
secured  to  the  front  end  of  the  holder.  In  the  set  shown 

cutters  for  holes  from  I  to  '1  in.  across  the  flats  are 
furnished  in  iV-in.  steps.  The  smaller  sizes  are  held 
by  means  of  a  reducing  coupling.  It  will  be  noted  that 
cutters  for  both  square  and  hexagon  holes  are  fur- 
nished. 

The  small  parts  shown  along  the  edges  of  the  box  are 
the  conical  expanding  members.  These  members  serve 
as  guides  for  the  cutters  and  bear  against  the  sides  of 
the  cylindrical  hole.  The  tools  ordinarily  cut  to  a  depth 
of  2}  in.,  although  an  extension  attachment  is  provided 
that  enables  cutting  to  5-in.  depth.  Cutters  either 
smaller  or  larger  than  those  in  the  set  can  be  furnished 
for  use  with  the  same  holder. 

The  rings  shown  ai-ound  the  cutters  in  the  box  hold 
the  cutting  edges  together,  so  that  they  do  not  spread 
outward  on  the  first  cut.  The  cutting  edges  are  spread 
for  each  succeeding  stroke,  as  shown  by  the  tool  lying 
on  the  cover  of  the  box.  The  micrometer  adjustment  on 
the  type  A  holder  enables  bringing  the  holes  to  exact 
size.  The  expanding  mechanism  enables  the  putting  of 
relief  on  holes  that  are  broached  through  die  plates. 

Sharpening  of  the  cutters  is  done  by  merely  grinding 
the  front  face.  It  is  stated  that  fifty  holes  can  usually 
be  cut  without  grinding.  The  cutters  can  be  furnished 
either  individually  or  in  sets  to  suit  any  requirements. 
At  the  right  side  of  the  box  can  be  seen  a  shank  for 
holding  the  broaches,  and  wrenches  for  use  in  changing 
the  Lutters  in  the  holder. 

'^Superior"  Thread  Gages 
The  Superior  Thread  Gauge  Manufacturing  Co.,  1985 

Troy  Ave.,  Brooklyn,  N.  Y.,  has  recently  placed  on  the 
market  the  ring  thread  gage  shown  at  the  top  of  the 
accompanying  illustration.  The  principal  feature  of 
the  gage  is  that  the  hole  is  eccentric  to  the  outside 
diameter.  In  this  way,  sufficient  spring  is  obtained  at 
the  small  section  of  the  gage  to  enable  adjustment  of 
size. 

It  is  not  necessary  to  put  one  or  more  saw  cuts  par- 
tially through  the  ring,  as  is  ordinarily  done  when  the 

hole  is  concentric  with  the  outside  of  the  gage.  Thus 
the  continuity  of  the  thread  is  not  broken,  except  at 
the  one  cut  which  is  necessary  to  provide  adjustment 
of  size.  The  threads  are  more  apt  to  retain  their 

correct  form  during  the  hardening  process  than  if  they 
are  cut  into  several  sections.  By  placing  the  hole 

eccentrically,  a  smaller  outside  diameter  is  possible  than 
with  the  concentric  style. 

The  size  is  adjusted  by  means  of  the  screws  that 
are  shown  dotted  on  the  top  of  the  gage.  A  hole  near 

the  threads  contains  a  small  rod,  against  which  at  each 

end  a  setscrew  bears.  By  tightening  the  screws,  the 

gage  is  expanded.  The  other  screw  is  used  for  dravdng 
the  ring  together,  so  that  the  gage  may  be  held  rigidly 

at  any  size  in  its  range.  The  gage  is  intended  espe- 
cially for  work  on  production  where  an  adjustment  of 

size  is  necessary. 
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At  tlw  bMton  of  th«  illiutration  is  shown  a  plu« 
tf,  tlw  cndt  of  which  are  rvmovabl*.  At  one  end, 
■  plus  thread  fas*  of  the  sise  daairad  ia  fitted,  while 

SlI'KKlOlf   THKKAl)  tiAOlii* 

a  plain  cylindrical  plug  equal  to  the  root  diameter  of 
thread  ia  bald  at  the  other.  Set  screws  bearing  on 
milled  receaaes  in  the  shanks  of  the  ends  hold  the  gages 
aaeareljr  in  the  handle.  Both  the  ring  and  the  plug 
gagea  are  made  in  sisea  for  U.  S.  S.  and  S.  A.  E.  threads 
from  i  to  2  in.  in  aisc  They  can  be  furnished  larger 
to  suit  special  woriL 

American  Amplifying  Gage 
In  the  accompanying  illustration  is  shown  an  amplify- 

ing gage  that  haa  recently  been  placed  on  the  market 
by  the  American  Gauge  Co..  Dayton,  Ohio.  The  tool 
ia  similar  to  the 
larger  gage 

made  b}-  the  con- 
cern, although  it 

is  more  limited 
in  ita  range  and 
doaa  not  hay*  all 

of  the  attach- 
ments that  are 

fumiahed  on  the 
large  gage.  The 
gage  is  intended 
for  o«e  in  grind- 

ing and  inapec- 
tioo  depart- 

ments, but  it  is 
particularly  well 
adapted  to  grind- 

ing departments, 
where  a  number 

of  gages  are  re- 
quired and  the 

flexibility  of  the 
equipment  is  not 
so  important. 

AMERICAM  AMI'LIKYINO  U.\»iK 

The   height  and  po.sition  of  the  measuriiiK   point   .> 
controlled  by  moving  the  entire  arm  of  the  machm 

Clamping  leN-era  serve  to  lock  the  adjustments  in  pla* 
The  gag«  atands  on  a  bench,  and  can  be  easily  mo\r 

to  the  place  required. 

Fundamentals  of  Budget  Control 
In  an  address  before  the  Taylor  Society   in   Pli; 

delphia,   on    March    7.   GtMirge    E.    Frazer   of    Chii.u 
outlined  the  fundamentaL><  of  budget  control  as  follow 

I. 

II 

The  tool  can  be  furnished  in  two  sizes,  one  for  meas- 

uring round  work  from  I  to  2  in.  in  diameter  and  the 

other  for  work  from  2  to  4  in.  in  diameter.  The  adjust- 

menta  and  the  movements  provided  can  Ijc  seen  in  the 

illurtntion.  The  anvil  block  can  be  removed  and  iU 

position  adjusted,  as  can  also  the  stop  for  the  work. 

VI. 

Elements  in  Control. 

(1)  A  responsible  organization. 
(2)  Accounts  that  lead  to  accountability. 
(3)  The  business  budget,  i.e.,  estimates 

future  accounts  as  basis  for  future 

countability  of  responsible  organizatioi 

Responsible  Organization. 

(1)  Separation  of  iralicy  making  from  executi\ 

powers. (2)  Executive  clothed  with  complete  executi\ 
authority. 

(5)  The  line  of  authority. 
(4)    Staff  assistants  to  the  president. 

III.  Types  of  Organization  in  Their  Relation  t 
Accountability 

(1)  Functional. 
(2)  Territorial. 
(3)  Commodity. 
(4)  Combinations  of  three  basic  types. 

IV    Accounts  Reflecting  Accountability. 

(1)  Functional  accounting. 
(2)  Territorial  acccninting. 
(8)    Commodity  accounting. 
(4)    Classification  of  accounts  must  reflect  tt 

accountability    actually    existing,    not    thi 
theoretical  accountability. 

V.     Business  Btnxxrs. 

(1)  Estimates  of  future  accounts  in  terms 
future  accountability. 

(2)  Functional  estimates. 
(8)  Territorial  estimates. 
(4)    Commodity  estimates. 

(6)  Future   budgets   in   terms   of   present 
sonalities. 

Budget  Administration. 

(1)    Must  be  in  terms  of  organization. 

To  be  practicable  must  be  reduced  to  rati* 

i.e.,  standard  percentages  or  variable 
centages. 
Illustrations  as  to  sales  quotas. 

Illustrations    as    to    production    standard 

e.g.,  machine  rates. 
Illustrations  as  to  credit  standings.  i-.K..  thf 
conventional  ratio  of  quick  assets  to  cur 

rent    liabilities    as    used    by    commercli 
bankers. 

He  emphasized  the  necessity  for  a  separation  of  ̂  

policy  making  and  the  executive  functions,  the  neiesa^ 

of  responsibility  with  control,  and  a  classification  I 

expense  to  show  accountability. 

(2) 

(3) (4) 
(6) 
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German  Machine  Tool 

Exports  Decrease 
The  following  analysis  by  the  indus- 

trial machinery  division  of  the  Depart- 
ment of  Commerce,  based  on  the  latest 

figures  received  from  Germany,  in- 
dicates that  there  has  been  a  consider- 

able decrease  in  the  volume  of  Ger- 

many's machine  tool  exports  during 
1921,  as  compared  with  1920  and  the 
pre-war  year  1913: 

7  Months 
May-No V.  12  Months 
1921  1920 
Metric  Metric 
Tons.  Tons. 

Beleium           7.547.7  7,452.7 
Denmark             780.8  2,800.6 
Alsace-Lorraine              468.4  1,827.0 
France          5.087.9  13.668.3 
Great    Britain         1.057.7  1,619.7 
Italy          3.466.7  7.546.3 
Netherlands          4.559.3  19,054.1 
Norwav             360.6  1,535.1 
.Austria          2.823.7  4,978.7 
Czecho-Slovakia          1.796.6  3,360.4 
Sweilen              533.3  5,433.5 
fhvitzerland          1,738.5  11,760.7 
Spain           1,238.4  3,268.9 
Seiith    America         1.582.8  2.949.4 
Other  countries        6.003.7  7,659.8 

Total       39,046.1  94,921.2 

Taking  the  total  of  39,046  metric  tons 
for  the  seven  months  of  1921  and  em- 

ploying the  same  ratio  for  the  missing 
months,  1921  would  give  a  total  of  ap- 

proximately 67,000  metric  tons,  a  fall- 
ing off  in  volume  of  27,921  tons  from 

1920  and  of  23,279  as  compared  with 
1913.   » 

Safety  Engineers  Affiliate 
with  A.  S.  M.  E. 

The  council  of  the  American  Society 
of  Mechanical  Engineers,  at  a  meeting 
held  March  6  in  Kansas  City,  accept- 

ed the  petition  of  the  American  Society 
of  Safety  Engineers  for  affiliation  with 
the  A.  S.  M.  E.  By  this  action  600 
new  affiliate  members  are  added  to  the 
A.  S.  M.  E.  membership  role,  whieh 
is   rapidly  reaching    20,000. 

The  affiliation  was  effected  under  the 

provisions  of  the  A.  S.  M.  E.  by-laws, 
according  to  which  the  privilege  of  af- 

filiation with  the  A.  S.  M.  E.  may  be 
obtained  by  any  regularly  organized 
engineering  society  which  by  constitu- 

tion, by-laws  and  practice  is  in  accord 
with  the  A.  S.  M.  E.,  on  the  approval 
of  the  governing  boards  of  each.  The 
society  so  affiliated  has  independence, 
autonomy  and  self-control  under  its 
own  constitution  and  by-laws,  and  the 
A.  S.  M.  E.  is  not  responsible  for  its 
acts. 

Mexican  Chamber  Organized 
in  New  York 

Sponsored  .by  several  prominent  New 
York  business  men,  the  Mexican 
Chamber  of  Commerce  of  the  United 
States,  has  been  organized  and  has  es- 

tablished itself  in  offices  in  the  Wool- 
worth  Bldg.  in  that  city.  The  chamber 
has  been  incorporated  under  the  laws 
of  New  York. 

The  directorate  is  composed  of  citi- 
zens of  both  countries  who  are  actively 

engaged  in_  important  industries. 
Among  the  directors  are:  Gumaro  Vil- 
lalobos,  Elbert  Gary,  Carlos  B.  Zetina, 
James  W.  Gerard,  S.  L.  Alatriste,  Graf- 

ton Greenough,  Francisco  P.  De  Hoyos, 
Russell  R.  Whitmann,  George  L.  Le 
Blanc,  Carlos  R.  Felix,  Jose  Miguel 
Bejarano,  Joseph  Hodgson,  G.  G.  Cano, 
Jerome  S.  Hess,  L.  J.  Roel,  M.  L. 
Gallagher.  Officers  are:  President,  S. 
L.  Alatriste;  vice-presidents,  James  W. 
Gerard,  Jerome  S.  Hess  and  Russell  R. 
Whitmann;  treasurer,  Jose  Miguel  Be- 

jarano. 

Hendey  Machine  Co.  Pub- 
lishes Anniversary  Book 

In  celebration  of  the  completion  of 
fifty  years  in  the  machine  tool  busi- 

ness, the  Hendey  Machine  Co.  has  pub- 
lished a  limited  edition  of  a  112-page 

book  dedicated  "To  the  men  who  build 
our  machines  and  in  the  building  strive 
for  perfection;  to  the  friends  who  use 
our  machines  and  in  the  using  realize 
our  aims."  The  book  is  beautifully 
printed  on  heavy  paper  and  illustrated 
by  photogravure  portraits  of  the  presi- 

dents of  the  company  and  by  halftones 
of  the  different  shops  occupied  and  the 
product   produced    in   them. 

The  story  opens  with  a  tribute  to 
the  founder,  Henry  J.  Hendey,  and  his 
ideals,  and  tells  of  the  early  struggles 
of  Mr.  Hendey  and  his  brother  Arthur 
to  establish  a  business  in  the  years 
1870-73.  The  foundation  of  the  joint 
stock  company  followed  in  1874.  Then 
follow  descriptions  of  the  various  build- 

ings and  the  different  machines  built 
by  the  company. 

A  brief  account  is  given  of  the  war 
activities  of  the  Hendey  Machine  Co. 
and  its  adherence  to  the  high  standards 
of  its  founder.  Then  comes  a  word  on 
the  work  of  the  company  since  the 
armistice  and  a  conclusion  telling  of 

the  fulfillment  of  Mr.  Hendey's  vision of  a  successful  combination  of  the  ideal 
with  the  practical. 

Gear  Manufacturers  at 
Buffalo  This  Month 

Plans  are  rapidly  being  completed  for 
the  annual  convention  of  the  American 

Gear  Manufacturers'  Association,  which 
will  be  held  in  Buffalo,  N.  Y.,  on  April 
20  to  22,  with  headquarters  in  the  Hotel 
Lafayette. 

The  papers  to  be  presented  at  the 
technical  sessions  cover  a  wide  variety 

of  subjects  pertinent  to  the  gear  manu- 
facturing field.  Among  those  already 

scheduled  are:  "The  Use  of  the  Pro- 
jection Comparator  in  Testing  Gear 

Teeth,"  by  Ralph  E.  Flanders  of  the 
Jones  &  Lamson  Machine  Co.;  "Good 
Practice  for  the  Cutting  Faces  in 
Clearance  of  Hob,  Gear  and  Form  Cutter 

Teeth,"  by  H.  E.  Harris  of  the  Harris 
Engineering  Co.;  "Proportions  of  In- 

dustrial Gears,"  by  G.  E.  Katzenmeyer 
of  the  R.  D.  Nuttall  Co.;  "The  Grinding 
of  Gear  Teeth  and  Its  Future  in  In- 

dustry," by  R.  S.  Drummond. 
Besides  the  committee  reports  and 

the  various  entertainment  features, 
there  will  be  presented  an  explanation 
of  the  Gleason  Works  system  of  bevel 
gears  by  F.  E.  McMullen  of  that company. 

The  secretary  of  the  association  is 
F.  D.  Hamlin,  4401  Germantown  Ave., 
Philadelphia,  Pa. 

Government  Bureaus  to 

Study  Drill  Steels 
A  mining  engineer  and  a  metallur- 

gist are  to  be  selected  by  the  Bureau 
of  Mines  and  by  the  Bureau  of  Stand- 

ards in  the  near  future  to  make  an  in- 
tensive study  as  to  present  practice  in 

the  heat-treatment  of  drill  steels  and 
the  extent  to  which  breakage  occurs. 
These  engineers  are  to  make  a  much 
more  exhaustive  survey  than  ever  has 

been  attempted  before.  They  will  sub- 
mit a  report  to  the  advisory  board 

which  is  co-operating  with  the  bureaus 
in  the  study  of  rock  drill  steels  and 
other  steels  which  must  withstand  im- 

pact stresses.  The  advisory  commit- 
tee is  composed  of  B.  F.  Tillson,  T.  R. 

Lawson,  George  T.  Cousins,  H.  S.  Brain  • 
ard,  J.  A.  Mathews,  George  H.  Clark, 
H.  M.  Boylston,  Van  H.  Manning,  F. 
W.  Deonton,  Walcott  Remington  and 
Bradley  Soughton. 

The  survey  about  to  be  undertaken 
is  under  the  immediate  supervision  of 
D.  A.  Lyon,  chief  metallurgist  of  the 
Bureau  of  Mines,  and  G.  K.  Burgess, 
of  the  Bureau  of  Standards. 
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The  Trend  of  BuilMai  Im- 

provement— Plants 
Resuming 

C«ctii«  Ce«  Bridg*- 
      iMNMiri    •MratioiU 

■t  ito  piaat  froa  •  fwwr  iiy  ««*k  to  • 
fall  ux-4mj  wak  kakis. 

C  B.  VUU  A  Oft,  Maryvvill*.  MU-h.. 
■■■■nillWlll  «f  Um  WilU-SainU* 
Cliii*  aalMMMk^  ba«*  advancnt  pru- 
AMtloa  fTMB  IS  to  30  rant  a  day. 

(hriaf  Maptoyment  to  about  MO  op«ra- tire*  at  tlM  pUal. 
Th«  AniM  StMwl  and  Tool  Woriia. 

Khroed.  IimL.  kav*  raattmod  operationt 
o(i  a  fall  Uai*.  fall  week  kasu. 

Tk»  fhutUbnrt  Pip*  and  Pipe  B«nd- 

XWotka.  Ham»bunt.  I'« .  kave
 

t«d  a  do«kl»  ■kift  operatinit  ackwi- 
oW  ia  a  ■■■-i^— '  of  departmenta  at 
Ik*  piant.  tnrhMHac  atMl  worka.  coap- 
loc  skep  aiMi  coil  tkop. 
Tk*  CycloM  Moton  Co..  B«nton 

Baikor.  Mick.,  will  commrncc  op«ra- 
tioas  at  iu  now  k>eal  plant  tbis  month. 
witk  a  prodoction  •ckedol*  of  50  motor- 
Orclaa  par  day. 

Tke  Osfood  Bradley  Car  Co.. 
WorrMtor.  MaM..  has  r^cived  a  con- 

tract from  th*  Connecticut  Co..  for 
twenty-Av«  one-man  car»  for  its  trac- 
tioa  lUMa.  toulinit  f  l&O.OOO.  The  com- 
paajr  kaa  order*  on  band  to  injure  full 
opaistioBa  for  aoine  time  to  come. 

Tka  Aotaear  Co..  Ardmore.  Pa.,  manu- 
facturer of  motor  trucks,  has  increaaed 

the  workinc  schedule  three  hour*  a 
waek  at  iu  plant.  Ordem  received  for 
tka  flimt  qoartar  of  the  year  are  2>> 
per  cent  In  excess  of  those  for  the 

corresponding  perio<l  in  19*21.  Tke 
plaBt  IS  irivtnit  employment  to  about 2.000  men. 
Tke  Siniter  Manufacturing  Co., 

Bridceport,  Conn.,  manufacturer  of 
sewins  machines  and  parts,  has  ad- 
eancM  operations  from  S  to  5  days  a 
week   at   the   local    plant. 

Tke  Hayne*  Automobile  Co..  Kokomo. 
Ind..  is  doubling  its  output,  as  compared 
witk  tke  basis  of  production  for  a 
nnmber  of  months  past. 

The  Stover  Manufacturing  and  En- 
gine Co..  Freeport.  111.,  is  increasinir 

prodoction  at  its  plant  and  is  now 
oparatiac  at  cloae  to  normal. 

Tke  Burden  Iron  Co.  South  Troy, 
N.  Y..  manufacturer  of  horse  shoes,  bar 
iron.  etc..  has  resumed  production  at 
Ita  plant  after  a  shut  down  of  about 
a  OMiath.  About  1.000  men  will  be 
anploycd. 

Tke  Reo  Motor  Co.,  Lansinir.  Mich., 
b  c'vinK  employment  to  a  full  working 
force,  with  entire  plant  operating  on 
cloae  to  full  time.  The  working  hour* 
ia  a  nomber  of  departments  will  be 
lacvaaaad   at    an    early    date. 
Tka  Frick  Co..  Waynesboro.  Pa. 

manufacturer  of  agricultural  imple- 
menu.  is  Increasing  operations  at  its 
plant,  witk  incoming  orders  about  GO 
per  cent  in  excess  of  those  received 
at  tkis  time  a  year  ago.  A  complete 
new  foundry  will  be  erected,  with  daily 

capacity  of  about  60  tons  of  iron  cast- 
ings. (Wsigned  to  give  employment  to 

•eer  600  molders  The  present  foundr>- win  be  demolished  upon  the  completion 
of  tha  new  strorture.  and  the  site  used 
for  the  cOTistnirtion  of  additions  to  the 
machina  skopa. 
TV  Moon  Motor  Car  Co.  8t    Louis. 

Mo.,  kas  adupteti  a  2.<  per  cent  increase 
in  production  !>chedule  fur  April  and 
May,  as  compared  with  the  same  month!) 
of  last  year.  The  company  has  sufll- 
riant  orders  on  hand  to  insure  capacity 
operatlona  until  well  into  July. 
•  The  Remington  Arm*  To,.  Bridgeport, 
Conn.,  ha.i  advanced  production  to  a 
48-hour  week  basis  at  lU  local  flreanns 
plant,  replacing  a  three-day  week 
schedule,  operative  for  some  time  past. 
The  worlkH  will  give  oiiiploynient  to 
3,000  persons  The  cutlery  division  is 

employing  approximately  800  workers unoer  an  increased  pru«iuctiun  basis. 
Tka  Motor  Axle  Co..  Flint,  Mich.,  has 

adopted  a  full  time  o|M>rating  schedule 
in    all    important    ilepartments    at    its 

Cant,  replacing   a   short-time   working isis,    prevailing    for    a    number    of 
month*  past. 

The  P»>erle8»  Motor  Car  Co.,  Cleve- 
land, Ohio,  ia  operating  on  the  highest 

production  schedule  tkat  ha*  been  at- 
Uined  since  May,  1920.  Record  shin- 
ments  of  complete  cara  are  being  made. 

The  Mullins  Body  Corporation.  Salem, 
Ohio,  manufarturer  of  automobile 
boilies,  has  iniie«!»e»l  its  working  force 
by  about  500  men. 

Tke  John  A.  Roebling's  Sons  Co., 
Trenton,  X.  J.,  manufacturer  of  wire, 
wire  rope.  etc..  is  operating  on  a  60 
per  cent  capacity,  as  compared  with  a 
35  and  40  per  cent  basis  a  few  months 
ago. 

Tke  General  Motors  Corporation. 
Detroit,  Mich.,  is  operating  its  different 
plants  on  a  production  basis  of  60,000 

passenger  cars,  motor  trucks  and  trac- tors during  the  current  quarter  of  the 
year,  as  compared  with  an  output  of 
24.600  cars  of  all  kinds  in  the  corre- 
sp<m<ling  periinl  of  a  year  ago.  The 
Buirk  division  is  leading  all  others  in 

output.  The  toUl  production  in  Feb- 
ruary was  21,000  car*  as  against  a 

toUl  manufacture  of  8,900  cars  In  the 
same  month  of  1921. 
The  Foote-Burt  Co..  St.  Clair  Ave., 

Cleveland.  Ohio,  manufacturer  of  ma- 
chine ti>ol»,  etc.,  is  increasing  production 

to  handle   incoming  order*. 
The  Chicago.  Milwaukee  &  St.  Paul 

Railroad  Co..  Chicat(o,  111.,  has  arranged 
an  appropriation  of  $10,000,000  for  new 
e<iuipment,  to  include  cars  and  other 
rolling  stock,  rails,  repair  shop  equip- 

ment, etc.  An  order  has  been  given 
to  the  Pullman  Co.,  Chiiatto,  for  1.000 
box  cars,  and  to  the  Western  Steel  Car 
and  Foundr>'  Co..  Chicago,  Bettendorf 
.\xle  '"o.,  Bettendorf.  Ia.,  and  the  Gen- 

eral American  Tank  Car  Co..  Tiew 
York,  for  similar  cars,  totaling  1,000, 
1.500  and  500  cars,  in  the  order  noted. 
The  Ruggles  Motor  Truck  Co., 

Saginaw,  Mich.,  is  increasing  operations 
at  its  plant,  with  the  adoption  of  a 
production  schedule  calling  for  2,000 
motor  trucks  during  the  present  year. 
A  branch  plant  has  been  established 
at  London,  Ont.,  and  is  now  in  operation to  handle  Canadian  business. 

The  Pressed  Steel  Car  Co..  PitU- 
burgh.  Pa.,  has  secured  an  order  for 
2X00  seventy-ton  coal  cars  from  the 
Norfolk  A  Western  Railway  Co. 

The  Hendee  Manufacturing  Co.. 

Springfield,  Mass.,  manufacturer  of 
motorcycles,  has  arranged  a  prtwiuction 
schedule  of  MOO  complete  machines 
for  April  and  the  sucee<ling  months  of 
the  year.  Up  to  the  present  time  the 

monthly  output  has  m-en  on  a  basia of  «00  motorcycles. 

Foreign  Markets  for  Ameri- 
can Farm  Machinery 

An  opportunity  for  .\iuoricnn  manu- 
facturers of  potato  lUMchinery  to  extend 

their  markets  is  presenti-d  in  the  m- 
creasmi  development  of  that  industry  in 
Ireland.  A  list  of  dealers  in  UKrieiil. 
tural  implements  and  machinery  in  lie- 
land  can  be  sjecurwl  fitim  the  Bureau 
of  Foreign  and  Domestic  Commerce. 

Horse-drawn  wheel  plows,  duck*foot 
chain  harrows,  cultivators,  and  .-ieed- 
drills  are  in  demuiul  in  Sardinin.  the 
Deijartment  of  Commerce  is  informed. 
This  market  is  attracting  the  atteiiiion 
of  British  exporters  and  should  al.'io 
prove  to  be  well  worth  the  attention  of 
American  jnanufacturers  of  such  im- 

plements. Tooth  harrows  are  used  more  than 

any  other  in  South  Africa,  but  there  is 
a  constantly  increasing  demand  for  the 
disk  type.  In  the  Northern  Transvaal 
there  is  considerable  increased  farming 
activity,  and  the  demand  for  imple- 

ments and  machinery  in  this  section 
merits  consideration. 

In  East  Africa,  agricultural  develop- 
ment is  making  rapid  progress  and  the 

demand  for  machinery  and  impleinenis 
is  now  greater  than  it  haa  ever  lu-en 
in  this  region.  The  tractor  marki't  in 
South  Africa  is  largely  in  the  handH 
of  American  exporters,  and  according 
to  our  British  competitors,  this  i* 
largely  due  to  American  enterprise  and 
superior  selling  methmls. 

Windmills  and  well-drilling  machin- 
ery offer  a  good  market  in  South  Africa. 

Both  the  government  and  private  firms 
and  individuals  are  excellent  prospects. 

The  year  1921  showi-d  an  increase  in 
buying  of  these  articles  as  compared 
with  1920  and  the  demand  for  them 
continues  unabated  with  excellent  pros- 

pects for  a  further  increase  in  iy22. 
The  trade  in  windmills  is  larjrely  in 
the  hands  of  American  manufactureni 
atMi,  although  British  manufacturori 
are  showing  an  increased  interest  In 
this  market,  there  is  no  reason  whf 
the  American  product  can  not  hold  itf 
leading   position. 

Census  Shows  Distribution 
of  Machinists  in  1920 

Ad<litional  figures  from  the  Bureau 
of  Census  show  the  re-di8tribuli(m  of 
machinists  and  toolmakers  during  th* 
ten  years  between  1910  and  1!»20.  A 
few    ctmiparisons   are    given    herewith; 

St.  Paul,  Minn.,  had  2,251  machinist* 
and  toolmakers  when  the  H»20  census 
was  taken.     There  were  ],7(;o  in   1010. 

Camden,  N.  J.,  had  2,042  nui. and  toolmakers  when   the   1920 
v/as  Uken.     This  compares  with   1,381 
in  1910. 

Vermont  had  3,135  machinisU  aa4 
toolmakers  when  the  1920  census  «• 
taken.  This  compares  with  2,321  » 

1910.  New  Mexico  had  1,137  miichin- ists  and  toolmakers  in  1920  and  518 
when   the    1910   census  was   taken. 

Reading,  Pa.,  had  1.980  machlniall 
and  toolmakers  in  1920.  This  com- 

pares with  1,534  in  1910.  Salt  Ukt 

City,  Uuh,  had  838  machinists  and toolmakers  in  1920,  and  51(5  when  th« 
1910  census  was  taken. 

Nashville,  Tenn.,  had  9KK  machinistt 
and  toolmakers  when  the  1920  censuj 
was  taken.  This  compares  with  711 
machinist  and  toolmakers  in  1910. 
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Industry  Based  on  Current  Developments 
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Editor,  Commerce  and  Finance,  New   York 

( Copt/righted,  Theodore  H.  Price  Publiahirig  Corporation,  16  Exchange  Place,  New  York) 

At  a  private  dinner  ̂ iven  in  New 
Yorit  last  week  sixteen  important  and 
well  informed  men  of  large  affairs 
were  present.  They  were  all  bitterly 
opposed  to  the  passage  of  the  bonus 
bill  but  they  were  nevertheless  unani- 

mous in  saying  that  they  believed  that 
the  Senate  would  attach  to  it  a  rider 
providing  for  the  necessary  revenue 
by  a  sales  tax,  and  that  in  this  shape 
the  bill  would  be  returned  to  the  House 
of  Representatives  and  passed  by  a 
large  majority.  They  all  agreed  that 
if  this  happened  a  period  of  wild  in- 

flation and  speculation  was  likely  to 
follow  because  the  money  distributed 
would  be  rapidly  spent  and  because  a 
sales  tax  would  provide  a  comparatively 
painless  method  of  raising  a  revenue 
so  large  that  it  would  incite  further 
extravagance  on  the  part  of  Congress. 

While  I  am  not  entirely  in  sympathy 
with  this  view  and  still  hope  that  the 
Senate  will  have  the  good  sense  to 
quietly  inter  the  bonus  bill,  I  feel  that 
it  is  my  duty  to  present  both  sides  of 
the  picture,  and  if  the  bonus  bill  is 
passed  and  the  sales  tax  produces  the 
revenue  that  many  people  expect  it  will 
yield,  I  must  admit  that  the  result  will 
be  an  era  of  political  extravagance  dur- 

ing which  prices  will  at  first  advance 
sensationally  and  afterward  decline 
disasti-ously,  because  the  purchasing 
power  of  the  nation  will  be  dissipated 
by  the  drafts  made  upon  it  to  support 
a  program  of  unbridled  extravagance. 
We  now  face  an  estimated  Treasury 
deficit  of  about  $300,000,000  for  the 
next  fiscal  year,  and  the  prospect  of 
increased  taxes  to  meet  this  deficit  and 
to  pay  the  interest  on  the  sums  which 
states  and  municipalities  are  borrowing 
with  apparently  so  little  thought  of 
the  day  of  reckoning  is  not  alluring, 
although  the  prosperity  resulting  from 
the  expenditure  of  -these  sums,  by  in- 

ducing what  I  once  termed  the  "an- 
asthesia  of  inflation,"  may  render  us 
temporarily  insensible  to  its  possible 
after  effects. 

Markets  Still  Strong 

The  I'esumption  of  the  upward  move- 
ment in  the  speculative  markets  last 

week,  after  a  reaction  to  allow  trade 
and  industrial  improvement  to  catch 
up,  is  due,  I  think,  to  a  renewed  appre- 

ciation of  these  conditions.  The  forces 
which  have  been  making  for  recovery, 
particularly  of  the  easing  money 
markets,  are  as  strong  as  ever.  There 
is  no  decrease  in  the  avidity  of  the 
demand  for  good  investment  securities. 
Last  week  Liberty  third  44S,  which  sold 
at  83  in  1919,  crossed  par  for  the  first 
time  since  their  issue,  and  the  continued 
strength  of  the  market  would  seem  to 
foreshadow  further  cuts  in  rediscount 
rates  in  addition  to  the  reductions  an- 

nounced by  the  Atlanta  and  Chicago 
Federal  Reserve  Banks  last  week. 

stocks  are  strong.  They  have  re- 
covered most  of  their  recent  decline  and 

in  some  instances  have  advanced  to 
xiew  high   levels  for  the   year,   a   gain 

which  clearly  could  not  have  been  sup- 
ported had  not  a  sufficient  number  of 

people  believed  that  industrial  recovery 
is  destined  to  go  further  or  that  we 
are  on  the  eve  of  an  orgy  of  expendi- 

ture. What  they  call  it  depends  en- 
tirely on  how  far  ahead  they  are  look- 

ing and  is  immaterial  as  long  as  their 
belief  in  higher  prices  and  better  busi- 

ness in  the  near  future  is  strong  enough 
to  lead  them   to  buy  stocks. 

With  the  sole  exception  of  sugar  the 
same  renewal  of  strength  is  evident  in 
all  the  commodity  markets.  Cotton, 
which  has  been  rather  droopy  as  a  re- 

sult of  the  extension  of  the  New 
England  textile  strike,  is  higher  as 
this  is  written  and,  though  trade  may 
remain  apathetic  until  the  trouble  is 
settled,  the  statistical  position  is  too 
strong  to  allow  much  of  a  decline. 
Secretary  of  Labor  Davis  seems  to 
think  that  the  prospects  of  a  settlement 
are  much  brighter,  though  he  does  not 
indicate  what  direction  it  may  take. 
The  coal  strike  has  been  utterly  with- 

out effect  on  any  market  and  the  apathy 
with  which  the  public  regards  it  is  the 
surest  sign  that  it  is  beaten  before  it 
starts.  Even  though  all  union  miners 
answer  the  strike  call  disintegration  of 
their  forces  is  likely  to  set  in  before 
a  fortnight  has  passed.  Old  cotton 
merchants  and  stock  traders  are  dis- 

posed  to   buy  on   strike  news. 
Industrial  Improvement  Continues 

The  advance  in  coffee  bears  out  fre- 
quent predictions  made  in  these  letters 

and  strengthens  our  confidence  that 
sugar  will  go  higher  despite  the  reac- 

tion of  the  past  week,  which  is  simply 
one  of  the  temporary  recessions  by 
which  all  upward  movements  are 
punctuated.  The  rapidity  with  which 
the  surplus  supply  of  sugar  is  being  dis- 

tributed is  one  of  the  most  impressive 
examples  the  markets  have  ever  shown 
of  the  effect  of  low  prices  in  increased 
demand.  Grains  also  are  higher, 
though  they  have  a  long  way  to  climb 
to  regain  the  peak  of  a  month  ago. 

While  these  markets  are  recovering 
from  their  hesitation,  industrial  im- 

provement is  unabated.  Freight  car 
loadings  continue  substantially  above 
the  levels  of  a  few  weeks  ago  and 
railway  earnings  so  far  announced  for 
February  indicate  a  net  return  for 
the  Class  I  roads  of  close  to  $55,000,000, 
or  less  than  $2,000,000  short  of  6  per 
cent  return  contemplated  in  the  Trans- 

portation Act.  These  figures  reflect 
business  which  was  initiated  all  the  way 
from  two  to  four  months  ago,  when 
sentiment  was  less  optimistic  than  it 
has  been  lately,  and  there  are  no  in- 

dications of  any  decrease  in  buying since. 

If  figures  on  unemployment  are  any 
indication,  other  industries  are  going 
ahead  in  much  the  same  way.  In  New 
York  last  week  there  was  a  demonstra- 

tion of  the  extent  of  idleness  which 
was  intended  to  be  impressive  but 
turned  out  to  be  amusing.    The  Council 

of  the  Unemployed  arranged  a  parade 
to  call  attention  to  the  numbers  who 
have  no  means  of  supporting  them- 

selves and  more  than  a  hundred  police- 
men were  detailed  to  care  for  the  traflfic 

arrangements.  As  a  result  there  were 
about  four  policemen  to  each  parader, 
for  the  crowd  which  finally  turned  up 
at  the  City  Hall  numbered  twenty-eight 
men,  not  enough  to  carry  the  banners 
which  had  been  prepared. 

Both  by  sections  of  the  country  and 
by  industries,  reports  show  improving 
business  and  better  prospects.  Eugene 
Meyer,  Jr.,  managing  director  of  the 
War  Finance  Corporation,  who  is  tour- 

ing the  West,  is  convinced  that  even 
the  sheep  and  cattle  growers  are  now 
in  a  position  to  operate  profitably.  Re- 

freshing optimism  comes  from  the  agri- 
cultural implement  trade  and  business 

improvement  is  reported  from  such 
divergent  sources  as  Pacific  Coast  dis- 

tributors. Southern  grocers  and  the 
Kansas  City  Reserve  Bank,  which  tells 
of  increased  buying  power  throughout 
the  rich  area  which  it  serves  and  de- 

scribes the  outlook  as  the  most  en- 
couraging in  any  time  during  the  past 

two  years. 
There  are  many  other  specific  items 

which  are  significant  of  the  trend. 
Steel  companies  are  obtaining  higher 
prices  without  difficulty  and  the  Irmi 
Age  states  that  March  ordei's  will  show 
the  largest  total  in  nearly  two  years. 
Department  store  trade  in  volume,  al- 

lowing for  price  declines,  equals  or 
exceeds  last  year's  remarkable  showing. 
The  widespread  building  activity  is  a 
very  encouraging  feature  of  the  situa- 

tion. Increased  orders  for  automobiles 
are  reported  from  the  West  and  the 
output  has  been  gaining  steadily  since 
the  first  of  the  year. 

The  Foreign  Outlook 

Ratification  of  the  treaties  negotiated 
at  Washington,  the  Irish  peace,  better 
prospect  of  a  settlement  in  the  Near 
East,  and  increasing  possibility  of  an 
early  recognition  of  Mexico,  are  im- 

portant facets  of  the  most  favorable 
international  outlook  in  months.  If 
the  Genoa  conference  yields  anything 
of  importance  it  will  surprise  most 
people  in  this  country,  but  the  oppor- 

tunity is  so  great  that  Europe's  states- men may  rise  to  it.  The  decline  in 
marks  to  0.00288  almost  certainly 

heralds  the  quick  ending  of  Germany's 
"catastrophe  boom."  Prices  are  said  to 
have  advanced  50  per  cent  since  last  fall 
and  it  is  absurd  to  expect  that  the 
wage  earners  of  Germany  will  much 
longer  be  willing  to  accept  near- 
worthless  paper  in  exchange  for  their labor. 

otherwise  it  has  been  difficult  to  find 
unfavorable  items  in  the  news  of  the 

week.  John  Moody  states  that  "In  all 
my  experience  in  over  30  years  in 
Wall  Street,  I  never  saw  the  stage  so 
completely  set  for  a  constructive  period 
such  as  I  believe  is  ahead  of  us  for  the 

next  year  or  two." 
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Business  Conditions  in  England 
TIm  lockout  IB  iIm  enrinoorinc  tradt 

Coaflaod   at   prweat   to 
•f  Um  AMdcuaMad  Eagi- 

Uaioa,  tt  euuHC  at  tlM  m»> 
tlMB  about  400,000 
BMrty  a  qoartti  of 

ko  oat  o(  work  anyway. 
Boi  H  nay  aatkapa  affoct  tke  whole  of 
tka  aasiaoanac  and  ovoa  tka  •hipbuild- 
iag  lag— Uiii,  and  Mvaral  of  the  unions 
havo  baaa  fives  another  fortnicht  in 
wkick  to  doade  wkrtbor  tkay  will  acree 

to  tka  —plnytri'  terms  rogardiac  man- 
■tiwt,  or  Joia  tho  akilled  awchanics 
•kalaaiL  The  diapvto  aroae  oateniikly 
o«  acwat  of  tka  werkinc  of  overtime, 

k«t  tiia  eoiplojrer*'  terms  having  been 
reiaetad  bf  ballot  in  the  course  of 
wUdi  MoC  oaa-uuartcr  of  the  members 

t  laialBK  enfrineerins  trade 
tkoB  faced  with  the  lockout, 

witk  tke  certainty  that  the  whole  ques- 
tioa  of  management  would  be  raiaed 
and  tka  alamat  sure  prospect  that  wages 
and  ordinary  hours  of  labor  would  be 
neiaad.  The  condition  of  the  industry 
as  a  whole  is  such  that  whether  the 
works  are  shut  or  open  will  not  make 
muck  material  difference  to  the  em- 
players;  they  may  lose  leas  by  shutting 
down  tkaa  by  kaaping  open.  This  ap- 
aliaa  moatly  to  the  machine  tool  sioe 
bat  laast  to  the  electrical  engineering 
sectkm.  On  the  other  nand.  the  eiitri- 
nssring  trade  union.  like  most  of  the 
otbar  unions,  has  had  its  funds  depleted 
as  tke  rasolt  of  a  long  q>ell  of  bad 
trade,  and  generally  speaking  is  in  no 
poahioB  to  suke  a  lengthy  fight;  in 
fact  Ha  only  hope  b  to  draw  funds 
from  other  unions  wbo  may  be  in  no 
better  pecuniary  position. 

IPLXNESS  DBCBEA8ING 

In  the  world  outside  engineering  it 
really  does  seem  that  some  improve- 

ment can  be  noted,  as  for  the  last  Ave 
or  six  weeks  the  numbers  of  tke  un- 

employed have  shown  decreases,  and 
some  decline  has  been  visible  in  the  coat 
of  living  as  officially  calculated.  The 
latest  available  figures  show  1,837,23.1 
persons  registered  as  wholly  unem- 

ployed, which  is  a  decline  of  97.000  in 
tke  last  seven  weeks;  and  131,000  are 
on  emergency  work  provided  by  the 
government  and  other  authorities.  Then 
too  money  has  been  easier  and  since 
the  last  letter  was  written  the  bank 
rate  kere  kas  been  reduced  to  41  per 
rent.  With  this  decline  the  clearmg 
hanks  reduced  their  deposit  rate  from 
■1  to  XI  per  cent,  this  being  2  per  cent 
i'clow  the  bank  rate  as  compared  with 
1  p^  cent  below  in  the  pre-war  period. 
Tbc  improved  employment  flgnres 

hardly  apply  to  the  engineering  and 
Hwial  tradiM,  thoujrh  in  some  districts 
more  blast  furnaces  have  been  put  into 
operation  and  the  coal  output  has  eon- 
■werably  improved;  inderd  the  miners 
have  been  setting  up  records.  But  their 
wages  have  been  reduced  and  the  low 
rates  in  some  districts  have  caused  dis- 

quietude in  the  minds  of  people,  both 
in  and  outside  the  industry,  as  it  is 
recognized  that  rvrn  with  commodities 
at  pre-war  prices  the  earnings  could 
hardly  provide  a  living  of  reasonable 
stanoard.  As  to  shipWuilding,  it  has 
been  astiaatrd  that  work  is  in  actual 
progrsBS  on  only  128  per  cent  of  the 
sHpiL 

BY  OCR  LO.MDON  CORRESPONDENT 

The  machine  tool  industry  certainly 

shows  nu  improvement  in  trading  condi- 
tions (one  nrni  of  machine  tool  mer- 

chants will  sbortty  open  a  restaurant, 
using  most  of  ita  showroom  araa  for 
that  purpooe),  and  the  depressing  cir- 

cumstances ar«  railsctod  in  thv  annual 
report  for  1921  of  the  Machine  Tool 
Trades  Association.  This  report  states 
tbat  during  tke  year  twelve  firms 

reai|(ned,  "nearly  all  in  consequence  of having  ceased  to  be  machine  tool 

makers."  The  membership  is  put  at 
142,  compared  with  the  year  previous 
which  showed  162.  This  shows  a  de- 

cline, not  of  twelve  as  reported,  but  of 
twenty.  Moreover,  during  the  year 
previous  six  applications  for  admission 
were  refused.  The  concerns  who  have 
withdrawn  are  not  specified,  but  it  is 
stated  that  one  firm  resigned  after 
having  been  fined  £100  for  partici- 

pating in  an  engineering  exhibition 
organised  b^  a  Glasgow  corporation. 
This  exhibition  policy  has  possibly  led 
to  tbo  resignation  uf  two  or  three  other 
concerns,  both  makers  and  agents.  One 
firm  that  has  come  out  of  the  lists  had 

previously  been  known  as  printers' engineers,  and  during  the  war  entered 
the  ranks  of  machine  tool  makers  owing 
to  circumstances,  being  then  engaged 
in  the  production,  by  arrangement,  of 
an  American  grinder  and  a  lathe. 

The  report  of  the  association  gives 
no  survey  of  the  year  but,  as  usual, 
contents  itself  witk  recording  matters 
of  domestic  interest  One  of  the 

paraipaphs  relates  to  the  fencing  of 
machinery,  marabers  having  been  sup- 

plied with  copies  of  a  letter  on  the  sub- 
ject written  by  an  inspector  of  factories 

in  which  they  were  "urged  to  make 
every  effort  to  manufacture  machines 
in  such  a  way  that  they  should  be  safe 
to  operators.  This  subject  naturally 
interests  the  British  Industrial  Safety 
First  Association  and  the  latest  report 

provides  an  analysis  of  the  causes  of •317  deaths  which  occurred  during  a 

number  of  years  as  "issued  by  a  promi- 
nent company."  Apparently  the  ac- cidents analyzed  are  not  conflned  to  n 

single  industry.  A  point  is  that  they 
show  the  deaths  from  mechanical  causes 
to  form  36.6  per  cent,  and  from  non- 
mechanical  causes  64.4  per  cent.  Thus 
it  is  pointed  out,  supporting  the  state- 

ment made  by  the  deputy  chief  in- 
spector of  factories  here,  that  only 

about  .30  per  cent  of  all  accidents  in- 
volve macninerv  to  any  extent  and  that 

even  with  the  fullest  provision  of  safe- 
guarding a  d«-cline  of  about  10  per  cent 

only  could  be  expected.  At  the  annual 
meeting  of  the  association,  held  in  Lon- 

don on  March  8,  little  of  a  technical 
character  was  discussed,  the  chief 
poinU  raised  relating  to  publicity 
matters.  Individual  members  were  un- 

doubtedly cheerful,  but  the  sombre 
character  of  the  outlook  was  shown  by 
the  reference  made  by  the  president. 
Sir  Alfre<l  Herbert,  to  the  prospecU  of 
the  exhibition  to  be  held  by  the  associ- 

ation towards  the  end  of  1924. 
The  small  tool  trade  has  been  main- 

tained better  than  the  trade  in  machine 
tools,  but  of  course  not  on  anything 
lika  the  ordinary  scsle.  There  can  be 
little  doubt  that  stocks  to  a  considerable 
amount  are  still  in  hand,  and  this  fact 
has  been  used  in  some  instonces  as  an 

inducement  to  buyers,  on  the  ground 
that  for  the  tools  in  hand  no  charges  on 
account  of  safeguarding  of  industries 
duty  will  be  made.  By  this  duty  of 
course  measuring  instruments  become 
key  industries  and  are  subject  to  un 
import  duty  of  one-third  their  value. 
The  effect  lias  been  detinite  and  has 
shown  itself  particularly  in  the  case  of 
some  Swiss  products  where,  in  addition 
to  the  duty  the  exchantre  works  to  the 
disadvantage  of  the  importer,  sterling 
being  quoted  lower  in  Geneva  than 
anywhere  else.  In  certain  lines,  par- 

ticularly micrometers,  the  competition 
offered  by  British  manufactured  goods 
may  be  reKurded  as  negligble,  and 
though  a  few  firms  have  mentioned  that 

they  "would  be  shortly  placing  on  tho 
market,  etc.,"  little  that  u  tangible  has 
resulted.  Vandervell  &  Co.,  a  firm  of 
automobile  fitting  manufacturers  is 
entering  the  small  tool  market  and  with 
a  separate  factory  near  Brighton,  about 
50  miles  from  the  main  factory,  at 
Acton,  W..  produces  calipers  and 
similar  implements,  V-blocks  and  other 
aids  to  the  engineering  workman  and  to 
the  toolmaker;  but  up  to  the  pre.sent 
the  micrometer  has  i>een  left  alone. 

The  usual  order  for  small  tools  is  of 

meagre  proportion — a  dozen  twist  drills 
being  specified  at  a  time  by  large  firms 
— and  tne  high-speed  steel,  etc.,  market 
experiences  the  same  conditions.  Stain- 

less irons  are  common,  but  as  applied 
to  tableware — spoons,  forks,  etc. — seem 
to  be  too  leaden  in  appearance.  Rumors 
have  concerned  themselves  with  the  sale 
here  of  German  small  tools,  but  the 
w-riter  has  had  some  difficulty  in  locat- 

ing these  and  is  disposed  to  think  they 
have  reference  to  pliers,  combination 
tools  and  the  like,  rather  than  with  the 
small  tools  of  the  machine  shop. 

Engineers  To  Co-opbratb 

The  various  British  technical  insti- 
tutions of  engineers,  including  civil, 

electrical,  mechanical,  mining  and  so  on,  * 
have  always  acted  somewhat  independ- 

ently, the  idea  of  each  apparently  l>cinK 
to  form  a  self-contnincd  unit  with  its 
own  house  and  organization.  Now  as 
the  result  of  a  visit  by  engineers  from 
America,  the  Institution  of  Civil  Engi- 

neers agreed  to  call  a  conference  to 
consider  a  closer  connection,  and  the 
Institution  of  Mechanical  Engineers  at 

any  rate  will  co-operate.  The  Institu- tion of  Electrical  Engineers,  it  may  be 
worth  mentioning,  has  been  celebrating 
its  jubilee.  For  although  it  was  founded 
in  1871,  being  then  known  as  the  So- 

ciety of  Telegraph  Engineers,  the  first 
ordinary  meeting  was  not  held  until 
February  28,  1872.  The  chief  feature 
of  the  celebration  was  a  series  of  dis- 

courses, chiefly  by  way  of  reminiscences 
of  experiences  in  electrical  engineering, 
one  of  the  speakers  being  able  to  state 
that  as  a  laa  he  attended  certain  of  the 
lectures  given  by  Faraday  at  the  Royal 
Inttitution.  Another  feature  of  the 

program  was  a  lecture  by  Prof.  J.  A. 
Fleming  on  "Michael  Faraday"  and 
the  foundations  of  electrical  engineer- 

ing, demonstrated  by  experiments  with 
much  of  the  apparatus  used  by  Faraday 
himself  at  the  institution.  The  Institu- 

tion of  Electrical  Engineers  is  the 
largest  of  the  British  technicsl  societies, 
the  membership  now  exceeding  10,000. 

I 
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Chicago  Letter 
March  business  in  the  machine  tool 

industry  in  the  Chicago  center  has  held 
its  own  in  spite  of  the  "see-saw"  trend. 
Although  the  dealers  as  a  whole  have 
not  yet  arrived  at  definite  figures,  many 
of  them  have  stated  that  M»rch  will 
prove  as  good  if  not  better,  than  Feb- 

ruary which  was  a  very  good  month. 
The  outlook  and  business  conditions  ap- 

pear to  be  improving  throughout  the  en- 
tire country  and  trade  activities  in  the 

iron  and  steel  products  market  for  the 
Chicago  district  are  keeping  pace. 
Inquiries  are  growing  in  number  but 

many  are  for  small  and  miscellaneous 
machinery.  One  of  the  most  extensive 
lists  is  that  issued  by  the  U.  &  J.  Car- 

buretor Co.  That  company  was  burned 
out  by  the  recent  disastrous  fire  near 
the  machine  tool  district  and  is  looking 
for  a  new  factory  location.  The  tem- 

porary location  of  the  firm  is  510  West 
Van  Buren  Street. 

Railroads  are  still  inactive  with  the 
exception  of  the  Santa  Fe  which  is  in- 

quiring for  the  following:  One  500-ton 
double-end  hydraulic  wheel  press;  one 
90-in.  motor-driven,  driving  wheel  lathe; 
one  heavy-duty  double-end  car  axle 
lathe  with  motor  drive;  one  300-lb. 
Beaudry  hammer;  one  52-in.  car  wheel 
lathe;  one  4-ft.  radial  drill,  and  one 
15-ton  crane. 

Activities  in  the  crane  market  in  this 
center  are  also  optimistic.  Among  the 
recent  orders  booked  by  a  local  firm  are 
two  40-ton  cranes  for  the  Sterns-Rogers 
Co.,  Denver,  Col.;  three  cranes  for  the 
Coshocton  Iron  Co.,  Monongahela  City, 
Pa.,  one  each  10,  5  and  2-ton.  This 
same  firm  is  also  active  in  the  foundry 
machinery  market  and  recently  received 
an  order  for  thirty-six  tumbling  bar- 

rels, and  nine  No.  8  cupolas  from  the 
Ford  Motor  Co. 
A  very  nice  word  of  optimism  comes 

from  the  report  of  the  seventh  district 
of  the  Federal  Reserve  Bank,  that  the 
per  cent  change  in  the  machine  tool  em- 

ployment situation  since  a  year  ago 
shows  a  decrease  of  12.5  per  cent.  This 
figure  is  27  points  smaller  than  that 
of  last  month. 

It  is  understood  that  the  Illinois  Cen- 
tral R.R.  purchased  15,000  tons  of  rails. 

The  Chicago,  Burlington  &  Quincy  re- 
ceived bids  recently  and  is  expected  to 

award  the  contract  soon  for  1,000  tons 
of  structural  material  for  its  new  Chi- 

cago freight  terminal.  The  Chicago, 
Rock  Island  &  Pacific  is  receiving  bids 
for  1,600  tons  of  steel  for  bridge  con- 
struction. 

Plans  have  been  drawn  for  a  one 
story  plant,  120  x  180  ft.  to  be  located 
at  4603-19  Fullerton  Ave.  Henry  New- 
gard  &  Co..  947-55  West  Washington 
St.,  manufacturer  of  electrical  special- 

ties, is  the  owner.  The  cost  of  plant 
and  equipment  will  amount  to  $75,000, 
it  is  estimated. 

Black  &  Decker  Declare 
Dividend 

The  Black  &  Decker  Manufacturing 
Co.  has  just  declared  a  dividend  for  the 
first  quarter  of  this  year  at  the  rate  of 
3  per  cent  on  the  preferred  stock.  The 
company  set  its  sales  quota  for  this 
year  a  half  million  dollars  higher  than 
the  actual  sales  last  year  and  for  the 
first  quarter  of  this  year  it  advises  that 
100  per  cent  of  this  quota  has  been 
made. 

Idle  Freight  Cars  Total 
216,661  on  March  15 

Freight  cars  idle  because  of  business 
conditions  on  March  15  totaled  391,797 
compared  with  398,982  on  March  8,  a 
decrease  of  7,185,  according  to  reports 
just  received  from  the  carriers  of  the 
country  by  the  car  service  division  of 
the  American  Railway  Association. 

Of  the  total  216,661  were  surplus 
freight  cars  (cars  in  good  repair  and 
immediately  available  for  use  if  traffic 
conditions  warranted)  while  the  re- 

maining 175,136  represented  freight 
cars  in  need  of  repairs  in  excess  of  the 
number  normally  regarded  as  being 
unfit  for  service  owing  to  their  condi- 
tion. 

Surplus  coal  cars  in  good  repair  num- 
bered 79,803,  a  decrease  within  a  week 

of  6,661  but  owing  to  a  falling  off  in 
the  loading  of  grain  principally  in  the 
Northwest,  an  increase  within  that  pe- 

riod of  382  cars  was  reported  in  the 
number  of  surplus  box  cars,  the  total 
being     89,356.  Surplus     coke     cars 
amounted  to  2,561,  a  reduction  of  899 
within  a  week  while  a  decrease  of  138 
was  reported  for  stock  cars  which 
totaled  19,739. 

Engineering  Advertisers 
Elect  Officers 

At  the  annual  meeting  of  the  Engi- 
neering Advertisers'  Association  held 

recently  in  Chicago,  Julius  Holl,  adver- 
tising manager  of  the  Link-Belt  Co., 

was  elected  president.  J.  B.  Patterson, 
of  the  P.  H.  &  F.  M.  Roots  Co.,  was 
chosen  vice-president.  The  new  sec- 

retary is  H.  N.  Bauni,  of  the  Celite 
Products  Co.,  and  the  treasurer  is 
C.  H.  Connell,  of  the  Weller  Manufac- 

turing Co. 
Mr.  Holl,  the  new  president,  has  been 

with  the  Link-Belt  Co.  for  ten  years. 
During  the  war  he  was  head  of  the 
publication  section  of  the  Emergency 
Fleet  Corporation  and  was  later  assist- 

ant to  the  Director  General  of  that body. 

Elimination  of  Waste  Effec- 
tive in  Many  Countries 

Millions  of  dollars  can  be  saved  to 
the  nation  by  the  elimination  of  waste 
m  industry,  L.  W.  Wallace,  of  Wash- 

ington, executive  secretary  of  the  Amer- 
ican Engineering  Council  of  the  Fed- 

erated American  Engineering  Societies, 
declared  at  a  joint  meeting  of  the  Chi- 

cago Chapter  of  the  Society  of  Indus- 
trial Engineers  and  the  Western  Effi- 

ciency Society  at  the  Auditorium  Hotel 
in  Chicago,  recently. 

Mr.  Wallace,  who  as  vice-chairman  di- 
rected the  nationwide  assay  conducted 

by  the  Hoover  Committee  on  Elimina- 
tion of  Waste  in  Industry,  said  that  the 

publication  of  the  Committee's  report 
was  "an  event  that  will  be  far-reaching in  its  beneficial  effects  on  industry, 
not  only  in  the  United  States  but 
throughout  the  world."  He  added  that 
engineers  and  industrialists  were  com- 

ing to  agree  with  Secretary  Hoover  that 
the  opportunity  for  advance  in  living 
standards  in  this  country  lies  more 
surely  in  the  steady  wiping  out  of  in- 

dustrial wastes  than  in  great  inventions. 
Mr.  Wallace  said  that  the  Hoover 

Committee's  findings  had  already  borne 
fruit  in  Europe  as  well  as  in  America. 
Inquiries  have  already  been  set  on  foot 
by  governments  and  private  industry  in 
other  nations  and  the  Republic  of 
Czecho-Slovakia  has  officially  distrib- 

uted the  report  as  a  guide  for  its  in- 
dustrialists in  the  upbuilding  of  the  new 

nation's  manufacturing  enterprises. 
In  the  United  States,  results  of  the 

committee's  work  are  now  evident  in 
the  building  trades,  printing  trades, 
metal  trades  and  boot  and  shoe,  textile 
and  xeady-made  clothing  trades. 

Edward  P.  Maguire  Dead 
Edward  P.  Maguire,  general  man- 

ager of  the  Lapointe  Machine  Tool  Co., 
of  Hudson,  Mass.,  died  on  March  28. 
Mr.  Maguire  had  been  connected  with 
the  Lapointe  interests  for  many  years 
and  was  general  manager  since  1914. 

Machinery  Exports  Fall  Down  in  February 
The  increase  in  metal-working  machinery  exports  was  short  lived.  The  value 

of  February  exports  was  $715,245,  a  decrease  from  $925,825  in  January.  The 
value  of  exports  in  February,  1921,  was  $2,781,781.  The  detailed  figures,  which 
are  those  of  the  Bureau  of  Foreign  and  Domestic  Commerce,  follow: 

EXPORTS  OF  MET.\L- WORKING  MACHINERY 

T.atheg   
Boring  and  drilling  machines   
Plancrfit,  shapers,  and  slotters   
Bending  ana  power  presses   
Gear  cutters   
Milling  machines   
Sawing  machines   
Thread-cutting  and  screw  machines   
Punching  and  shearing  macliines   
Power  hammers   
Rolling  machines   
Wire-drawing  machines     
Polishing  and  burnishing  machines.   
Sharpening  and  grinifing  machines   
Chucks,  centering,  lathe,  drill  and  other   
Reamers,  cutters,  drills,  and  parts  for  machine  tools. 
Pneumatic  portable  tools   
Foundry  and  molding  machinery   
Other  metal-working  machinerj*  and  parts  thereof. . . 
Total  metal-working  machinery   

■February,  1921 — 

. — Februa] 

sTumbor         A'ali.e 
Number 

$442. •491 

44 

127 

ID 
12 

251 

27 
28 
43 

21 
48 

6 
4 

148,410 786 

1,455 

100,735 
278 

127,883 

2,190.880 
795,341 

2.781,781 

Value 

$35,521 
36,212 
12,073 

103.135 

3,583 
23,791 

7.735 

8,011 38.579 

8,871 

189 
60 

1,853 65,211 

13.112 

82.556 
21,242 14,230 

239,281 715,245 

Thirty  machine  tools,  valued  at  $13,763,  were  imported  in  February.  In 
February  of  1920  the  number  of  machine  tools  imported  numbered  271  and 
their  value  was  $29,633.  During  the  eight  months  ended  with  February,  there 
have  been  2,583  machine  tools  imported,  valued  at  $115,338. 
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War  Department  Disposes  of  Remaining 
American  Tools  in  Belgium 

Onb'  a  Few  Toob  on  Hand  and  Most  of  Them  Incomplete — Deal  with  La  Construction 
Metallique  Reflects  Credit  on  Our  Sales  Organization 

By  c.  e.  carpenter 
C.  B.  QuiMWi'r  Co..  >iorl«t4  Anonyro*,  I'arls 

TW  UaHsd  8UlM  War  Department's •tock  of  wcfchw  tools  in  BeUrium  has 
hOTM  Mirrlwwd  by  E.  R.  Frederick,  who 
for  UM  paat  two  and  a  half  year*,  has 

tile  Dirvctor  of  Sales  in 
whK  Um  ■kipmcnt  of  War 

DepartflBent  Mrplos  ■■Hiinw  to  B«l- 
(tan  manufarturera. 

It  will  be  recalM  hy  raadara  of 
Amoucan  Machi.sist  that  •hortly 
after  the  anni«tice  an  agreement  waa 
•at«r«d  into  between  the  I>i  rector  of 
Sales  and  a  syndicate  of  Belgian  manu- 
facturer*.  known  at  La  CuiiHtruction 
Metallique.  whcroby  the  United  SUtes 
War  Department  undertook  to  supply 
tho  nMchine  ttml  rrquircmonta  of  B«i- 
gian  BMnufacturers  out  of  it*  surpluK 
SuipMeat  on  the  hasia  of  1914  prices 

oa  U  per  cent,  le«  a  rraded  amount 
r    depreciation    depenainc    upon    the condition  of  the  macninea. 
An  America  a  army  oAccr.  Lieut.  J. 

P.  Ost»-ta(,  a  machine  tool  expert,  was 
aaaifned  to  duty  with  the  Construction 
Metailuiue  to  ascertain  the  needs  of  the 
Belgians  and  under  this  agreement,  ap- 

proximately 2.:MH)  machine  tools  were 
ordered  from  the  War  Department  and 
daUrered  in  Belfium  durinir  1920  and 
IMl.  These  machines  were  of  Kreat 
aaaiatance  to  Belfian  industry.  Tha 
traaaaction,  it  can  Iw  claimed,  waa 
equally  advantageous  to  the  American 
machine  tciol  industry,  since  it  discour- 
aced  importations  of  machines  from 
Germany  and  introduced  into  Belgium 
many  make*  and  types  of  American 
machines  which  m-rht  olherwiae  not 
hare  becontp  known  there  except 
th roach  years  of  patient  miaaionary 
effort. 

S'ij«rTY  Piai  Cent  op  Tools SATtaiACTOir 

than  ten  per  cent  of  the  ma> 
efainea  ahippod  to  Belgium  were  found 
to  be  unsuited  t<>  the  nceda  of  the  Bel- 
(lan  manufacturers  who  apecifled  their 
requirements.  This  is  a  remarkable 
raeord  when  it  im  considered  that  the 
War  Department  of  a  Kovernment  is 
not  aappoaed  to  be  equipped  to  carry 
on  •  nuincas  in  a  nirhly  technical 
article  like  machine  toola,  and.  par- 

ticularly, when  it  ia  considered  that 
the  machines  in  question  were  probably 
brousht  toxether  from  plants  situated 

all  ortr  the  I'nited  .Sutes,  with  all  the attendant  difficulties  in  the  shape  of 
examination,  appraisement,  inspection. 
ahipmcnt  and  packing. 

The  policy  adopted  oy  the  Director  of 
Sale*  in  the  case  of  machines  that  did 
not  meet  the  requirements  of  the  Bel- 
rian  buyers  was  a  wise  and  liberal  one 
that  rejected  great  credit  both  on  the 
United  State*  (krvernment  and  on  the 
official*  who  necotiatni  the  transaction 
and  earned  it  through  to  completion. 
All  machine*  that  were  not  aatisfactorjr 
were  taken  hark  by  the  Government 
and  atated  In  the  American  Army  Base 
WBiiliaitMs  in  Antwerp.  It  ia  thia  ma- 

chinery that  baa  Just  been  sold  "en  bloc" 

to  Mr.  Frederick,  who  plans  to  dispose 
of  it  not  only  in  Belgium,  but  wherever 
the  market  calls  for  such  equipment. 

Altogether,  about  180  macninea  are 
involved  in  the  deal,  about  half  of  them 
being  lathes  from  16  to  30  in.  swing 

and  6  to  20  ft.  beda,  the  makera'  names 
including  Leblond,  Whitcoinb-BIaiadell, 
Fulton,  Reed- Prentice,  Canada.  Na- 

tional, Wickea,  etc  Next  in  import- 
ance to  the  lathea  are  turret  lathea. 

made  by  Gisholt.  Foster.  Warner  & 
Swaaey.  Libby  and  Steinle.  There  are 
alao  a  number  of  automatics  of  Gridley, 
Acme,  Cleveland,  New  Britain  and  Cone 
typea,  and  a  few  grinding  machines 
made  bv  Norton,  Fitchburg,  Bryant, 
Diamond,  Sellers  and  Blanchard.  The 
single  Blanchard  grinder  is  a  No.  16 
witn  motor  on  spindle,  the  motor  being 
wound  for  60  cyclea.  whereas  the  Bel- 

gian practice  is  50  cyclea.  There  are 
several  sensitive  radial  drilling  ma- 

chines, made  by  Carlton  and  Hammond, 
but  no  other  types  of  drilliiiif  iiiHchines 
and  no  milling  machines  with  thp  ex- 

ception of  two  Ingersoll  slab  millers, 
two  or  three  hand  milling  machines,  a 
number  of  one-  and  two-spindle  profil- 

ing machines  and  several  thread  milling 
machines  for  internal  work. 

•     Some  Machines  iNCOMPtfTE 

Among  the  miacellaneous  machinea 
that  complete  the  list  are  two  48-in. 
Putnam  planers,  a  Cincinnati  J-l  in.  x 
4  ft  crank  planer,  several  Pratt  & 
Whitney  apline  milling  machines,  three 
or  four  Toledo  and  (erracute  presses, 
a  Beaman  &  Smith  two-spindle  horizon- 

tal boring  machine,  one  KockfonI  hori- 
zontal drilling  machiiu-,  a  No.  60  Hcald 

cylinder  grinder  and  several  Pratt  & 
Whitney  shaving  machines. 
Many  of  the  machines  are  incomplete 

and  will  require  new  parts  from 
America  to  At  them  fur  work.  The  24- 
in.  Gisholt  turret  lathes,  for  example, 
are  without  side  carriages  and  possess 
no  tools.  The  Warner  ft  Swasey  No. 
2  and  .No.  4  turret  lathes  are  likewise 
without  aide  carriages  and  bar  feed 
mechanism.  Incomplete  machines  are. 
of  course,  useless  to  the  average  ma- 

chine shop,  and  as  no  one  in  Belgium 
has  up  to  the  present  made  a  practice 
of  reconditioning  machine  tools  it  ia 
quite  likely  that  these  incomplete  ma- 
cninea  will  eventually  have  to  be  sold  at 
very  low  pricea  to  buyera  willing  to  as 
sume  the  risk  and  ernense  of  complet- 

ing them. 
The  price  at  which  the  machines 

were  aold  to  Mr.  Frederick  ia  not 
known,  but  undoubtedly  it  was  based 
upon  the  present  stagnant  condition  of 
trade  in  Belgium  and  upon  the  realiza- 

tion that  much  of  the  equ'  ment  in  its 
present  state  is  useless  except  to  those 
prepared  to  try  it  with  the  full  knowl- 

edge that  many  parts  will  have  to  be 
made  here  or  imported  from  the  United 
SUtea.  The  aale  will  likewiae  free  the 
American  Army  Base  warehousea  in 
Antwerp    of   aeverat    hundred    tons   of 

cumberaome  material  and  reduce  the 
military  o(>erating  expenaes  in  that 

part. 

Prior  to  entering  the  employ  of  the 
Director  of  Sales  of  the  United  States 

War  Department  in  I'.MH,  Mr.  Fred- 
erick WHS  president  of  the  Allied  Ma- 

chinery Company  de  France,  of  Paris 
the  French  subsidiary  company  of  the 
Allied  Machinery  Company  of  America. 

Progress  Report  of 
Standards  Body 

Important  developments  that  hava 
taken  place  in  the  movement  to  nation- 

alize engineering  and  industrial  stand- 
ards are  set  forth  in  detail  in  a  report 

now  being  issued  relating  to  the  work 
of  the  American  Engineering  Standards 
Committee  during  1921. 

The  activities  of  the  committee  have 
developed  to  such  an  extent  that  work 
is  now  under  wav  on  seventy  nine  dis- 

tinct projects  wnich  have  reached  an 
ofRcial  status.  In  their  work,  160  bod- 

ies of  national  importance  arc  co-oper- 
ating, these  having  deaignated  mora 

than  500  individuals  as  official  repre- 
sentatives to  serve  on  sectional  com- 

mittees working  under  the  auspices  of 
the  committee. 

During  1921  the  committee  approved 
standards  for  seventeen  different  pro- 

jects. A  list  of  seventy-nine  projects 
remains  to  be  developed  during  the 
coming  seasions.  This  list  will  be  sup- 

plemented b}[  other  standards  as  soon 
as  the  work  is  systematized. 
Among  the  standards  approved  dur- 

ing 1921  were:  Specifications  for  port- 
land  cement,  soft  or  annealed  copper 
wire,  cupper  wire,  bars,  cal<cs,  siabii, 
billets  and  ingots,  electrolytic  cupper 
wire  bars,  etc.,  cold-drawn  besMenicr 
steel  automatic  screw  8t'>ck,  cold-drawn 
open-hearth  steel  automatic  screw 
stock;  standard  methods  of  testing  dis' 
tillation  of  bitumuniuus  materials  for 
road  treatment,  sampling  of  coal,  aS' 
say  of  copper,  chemical  analysis  of 
manganese  bronze  and  gun  metal; 
safety  codes  for  protection  of  head* 
and  eyes  of  industrial  workers,  national 
electric  code  and  industrial  lighting 
code;  and  a  standard  teat  for  tough- ness of  rock. 
A  statistical  summary  included  in 

the  report  ia  interesting.  It  containi 
the  following  data:  Member  bodies,  20; 
organizations  repreaented,  28;  repro- 
sentatives  on  main  committee,  62;  ap- 

proved atandards,  17;  standards  up  for 
approval,  17;  projects  having  onlcial 
sUtus.  79:  projects  for  which  8p(lnso^ 
ship  haa  been  accepted.  61;  organiza- 

tions acting  aa  aponaors,  43;  co-operat- 
ing bodiea,  160;  Individuals  on  lection* 

al  committee,  648. 
The  report  also  contains  a  list  of 

committee    members,   participating 
ganisations    and    the   constitution     
rules  of  proceedure  of  the  committet* 
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Condensed-Clipping  Index  of  Equipment 
Patented  Aug.  20,  1918 

Chuck.   IJrill,   Quick-C'liunK<>,   ro-ltlve,   ^ufpty 
SaveAU  Tool  Co.,  59  River  St.,  Waltham,  Ma.ss. 

"American  Machinist,"  December  1,  1921. 

Tlie  cliuck  has  a  safety  device  to  prevent 
brealiing  and  burning  of  drills,  taps,  ream- 

ers and  counterbores,  and  it  consists  of  tho 
chuck  body,  collet,  ejector,  shearinp;  pin  and 
jaws.  The  collet  holds  the  drill  and  slips 
into  the  chuck.  It  has  a  .solid  bearing  sur- 

face at  each  end  and  a  lock  for  auto- 
matit^ally  t-aking  up  wear  and  elin^inating 
end  motion.  The  ejector  in  the  small  end 
of  the  collet  releases  the  drill.  The  collet  is 
dri\<'n  b.v  a  renewable  soft  steel  pin,  whicli 
shears  off  when  the  cutting  tool  is  over- 

loaded. The  capacity  of  No.  2  chuck  is  \ 
to  2-in.  taper-shank  drills,  i.  e.,  Nos.  1,  2, 
3  and   4   Mor.se  tapers. 

Joint.    I  nivernal,  Ailjiii.tuble.  "AmorUilii" 
Hartman  Manufacturins;   Co.,   .108   Pearl   .St.,    Hartford,   Conn 

"American  M-achinist,"  December  1,  1921. 

The  joint  is  intended  to  trans- 
mil  relatively  large  powers.  A 
ring  surrounds  the  forks  and  car- 

ries the  hardened  steel  studs, 
which  have  t-apered  bearings  in 
the  fork  ends.  This  ring  is  in 
two  parts,  so  that  the  joint  may 
be  assembled  or  disassembled,  and 
adjustments  made  to  compensate 
for  wear.  An  annular  oil  cliani- 
ber  within  the  ring  holds  a  large 
supply  of  oil.  The  sleeves  «lsa 
a!"e  split,  and  may  thus  be  ap- 

plied to  shafts  without  disturbing 
latter.  The  castings  are  bronze,  but 
iron  or  steel.  The  joint  is  made  in  a 
Irom   J  to  -'   in.  in  diameter. 

the  endwise  position  of  the 
may  be  supplied  in  malleable 
11  commercial  sizes  for  shafts 

DrUI,  Electric,  No.  3 
Lovejoy  Tool  Works,   319-331   West  Ohio  St.,  Chicago,  111. 

"American  Machinist."  December  1,  1921. 

The  drill  has  a  capac- 
ity for  drilling  4 -in. 

holes  in  steel.  It  weighs 
only  4  lb.  and  is  fur- nished witli  either  a  110 
or  220-volt  motor  suit- 

able for  direct  or  alti'r- 
nating  current.  Thi- 
switch  is  convenientb 
placed  and  is  operate*! 
by  the  thumb.  The  drill 
has  ample  ventilation 
and  provision  for  oiling, 
and   is  driven   through  a bronze  gear. 

Tuncli  and  Die,  Stundard  SetM 
Diamant     Tool     and     Manufacturing 

Co., 

91-97     Runyon 
Newark,   N.   .1. 

"American  Machinist."  December  1,  1921. 
St., 

The  sets  are  made  in  five  sizes 
iapable  of  a  large  numljer  of  com- 

binations, to  save  the  purchaser's 
'.ime  in  making  patterns  and  cast- ings. The  die  sets  are  furnished 
complete  with  the  exception  of  tin- 
die  openings  and  the  holes  for 
ln.serting  the  punches  in  the  punch 
plate.  .Screw  holes  are  drilled  and 
countersunk  and  all  screws  and 
dowels  required  are  furnished.  The 
die  blanks  are  of  oil-hardened 
steel  and  are  from  0.006  to  0.01  n 
in.  oversize  to  allow  for  shrink- 

age in  hardening  and  for  final  grinding. 

Ilorinir  Itar,  Tupcr,   Portable 
Pcdrick  Tool  and  Machine  Co.,  363S  North  Lawrence  St.,  Phila- 

delphia, Pa. 
"American  Machinist,"  December  1,  1921. 

Tile  bar  is  adaptable  to  boring 
holes  with  any  degree  of  taper, 
as  well  as  to  f-acing  the  hub  on 
work  too  large  for  a  machine.  The 
tool  Is  shown  set  up  for  boring  a 
cylindrical  casting,  that  serves  as 
a  support  for  the  crossheads  hold- 
hig  the  boring  bar.  Kacb  cross- 
head  has  four  setscrews  for  ad- 

justing and  aligning  the  bar  after  centered  in  the  hole.  The  taper IS  derived  from  a  cross-slide  and  yoke,  the  degree  of  it  being controlled  by  the  distance  the  slide  is  moved  from  the  central axis.  The  driving  gear  is  stationary.  The  feed  case,  shown  with 
-a  weighted  handle,  provides  a  constant  and  automatic  feed. 

Caliper,   IndirntinK,   Kxtensloii-Itcam 
F.  \V.  Horstman  Co..  196  Coit  St..  Irvington,  N.  J. 

"American  Machinist,"  December  1,  1921. 

The  caMper  ma.\'  be  used  on  a lathe  for  gaging  across  the  face 
of  chucked  work,  and  on  a  planer 
tor  duplicating  wide  pieces.  By 
reversing  the  arms  on  the  beam, 
the  tool  becomes  an  inside  indicat- 

ing caliper,  and  can  be  used  in 
any  size  hole  above  i'i  in.  The dial  is  graduated  in  thousandths 
of  an  inch,  so  that  the  operator 
may   see    directly    the    size   of    the 
work  in  relation  to  the  desired  size.  The  rear  surfaces  of  the 
arms  are  flat,  and,  when  laid  on  a  plane  surface,  keep  the  plunder 
and  adjusting  screw  in  alignment.  The  beam  is  ordinarily  6  In. long  and  J  in.  in  diameter,  although  any  length  can  be  furnished. 

l-'ile.   "Ilygrude   Hand  Miller" 
Steele-Sayward  Co.,  79  Milk  St.,  Boston,  Mass. 

"American  Machinist."  December  1.  1921. 

The  teeth  of  the  file  are  milled  instead  of  being  forced  up  by 
the  usual  process  of  file  cutting.  It  is  claimed  that  the  process  of 
forming  the  teeth  does  not  harm  the  grain  structure  of  the  steel : 
that  the  steel  is  especially  heat-treated  to  give  maximum  hardness 
and  toughness  to  the  teeth  ;  that  the  tool  works  equally  well  on  all 
metals  and  alloys,  and  that  when  used  on  lead,  solder  or  babbitt 
the  teeth  do  not  become  clogged.  The  flies  can  be  furnished  in 
either  the  blade  or  the  tang  type. 

Hoist,   Electric,    "I,lft.\bout" 
Shepard  Electric  Crane  and  Hoist  Co..  Montour  Falls.  X.  Y. 

"American  Machinist."  December  1.  1921, 

The  electric  hoist  is  applicable 
to  all  load-moving  jobs  and  can 
be  inst.alled  wherever  a  chain 
block  might  be  used,  providing 
that  electric  current  is  available. 
The  motor  is  esi>ecially  designed 
for  hoisting  service,  and  can  be 
furnished  for  either  direct  or 
alternating  current. 

CUv,  paste  on  3  x  5-in.  cards  and  file  as  desired 
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Outktok  in  ForeiKn 
Markets 

raatac  to  tb*  DvpvtaMt  of 
  froMi  lorrtgn  coantrtas  pro- 
•■  meemrmtm  bwronrirr  of  b—liwM 

I  abroad  and  indicate  to  AHMr> 
lufacturrr*  wtwr*  tlMir  best 
\te.  Dr.  Klein,  director  of  the 

of  For«>cB  and  DoMMtk  Com- 
at  WashrngtMl,  Stated  recently 
I  dMutnoBt  to  rMohrinc  ■» 
of  «tO  iaqpiTtiS  V«r  week  fron 
MMnCBrdtac  Lstto-AnMriraa 
,  tMalidieate*  •  gramint  in- 
latti  Anitriran  b«eine«a  and 

,Mp,,,^  tlM  report*  that  Germans 
luive  Mcvrad  tkeae  markvU  to  the  es- 
iImImi  of  all  othrr  cottntri««. 

Drralopcnmts  in  the  Far  Eart  are 
alao  emrnBrnritif  Tlie  Shanghai 
market  for  atrvl  product*  ia  (enerally 
«|Wet  b«t  the  dMBand  for  tin  pUtp  and 
wtf«  BaOa  is  noticeable.  Bv  the  failure 
•f  German  conrema  to  deliver  cteel 
■rodacts  accordinc  to  contrart,  Amcr- 
icaa  flnni  arc  placed  in  a  strong  poai- 
tioB.  Contrarts  which  were  concluded 
in  China  by  the  Germans  last  year  for 
the  erection  of  cement  plants  evidently 
called  for  German  machinery  equipment 
as  quantities  of  such  machinery  are  now 

kilni  shipped  to  that  country.  German 
aatoMoUW  have  also  appeared  ia 
CWaa,  ttM  first  since  pre-war  dajra. 

CoMrrrmoN'  too  Stvoko 
la  Australia  the  Newcastle  Steel 

Worka.  owned  br  the  Broken  Hill  Pro- 
prictanr  Co.,  will  be  entirely  shut  down 
this  month.  It  is  said  by  oOkials  that 
the  production  cannot  compete  with  the 
followinc  steel  prtcrs  in  Rnfland  and  in 
other  count  r>ea.  Reports  are  current 

that  the  Commonwealth  government's marine  may  be  sold  to  privato 

tion.    A  i»0-ton  expreu  locomotive  will 
he  shown  by  the  Cwkerill  Co. 

In  SjMiin  the  Ryvei  nmont  is  expected 
to  refuse  the  railroads  further  increases 
in  rata*  as  the  •amiags  haw  been  very 
aatiafactory  the  paat  year.  The  Norto 
Railroad  earned  29,600.000  peseta!  in 
19tl,  which  will  allow  a  dividead  of  67 
rcastll  per  share.  This  company  is 
■Wltnt  bonds  for  repair  and  ecjuipment 
to  the  amount  of  60.000.000  peaetas.  In 
a  recent  session  of  the  Council  of  Mia- 
later*  it  was  resolved  that  the  govern- 
BMBt  would  al>andon,  after  April  1,  the 
practice  of  extemlinK  »tute  aid  to  the 
railruads.  which  duriiii;  the  current  (Is- 
(al  year  has  averaged  about  7,000,000 
pesetas  a  month. 

Zbtteun  Dirigibles 

It  is  reported  that  the  new  dirigibles 
for  the  service  planned  between  Spain 
and  South  America  will  be  constructed 

in    Spain    under    the    direction    of    en- 
Jineers  sent  by  the  Zeppelin  Co.  Aero- rome  space  has  been  secured  near 
Seville  and  near  Buenos  Aires,  and  it  is 
expected  that  within  a  month  work  will 
begin  un  the  sheds.  The  Minister  of 
War  was  granted  a  supplemental  credit 

of  e5.834.;.'l»  pesetas  on  Feb.  14.  In addition  he  Itas  solicited  a  credit  of 
17,500,000  pesetas  for  aviation,  and  it 
is  planned  to  create  ten  squadrons  with 
eighteen  machines  each.  In  addition  six 
large  bombing  planes  will  be  secured 
snd  necessary  hangars  constructed. 
The  Minister  of  Marine  is  n<-f7ot luting 
for  the  purchase  of  hydroplanes  in 
England  and  dirigibles  in  Italy. 

IIm  Belgian  industrial  situation  dur- 
ing the  past  month  hax  been  marked  by 

de<-reas«d  orders,  falling  prices,  wage 
reductMos  and  increaned  fuel  stocks. 

The  saetonurgical  and  window-glass  in- 
dustries are  tae  moat  seriously  affected. 

All  grades  of  pig  iron  have  declined  6 
francs  per  ton  since  Feb.  15.  Owing  to 
the  reduced  foreign  demand  and  some- 

what increaacd  prodtiction,  semiflnished 
steel,  both  i»easemer  and  open-hcnrth, 
have  generally  declined  about  3.^  francs 
prr  t..r.  Moat  varieties  of  finiihed  iron 
an<'  •wise  registered  reduction 
rar  n  1  to  2  franca  per  hundred 
kilo*,  while  under  pressure  from  British 
and  Luxemborg  competition  the  decline 
on  shf  rtt  was  more  marked,  ranging 
from  4  to  R  francs  per  hundred  kilos. 
American  competition  in  wire  nails  re- 

sulted in  reduction  of  I*,  per  hundred 
kiloe  in  Belgian  export  prices.  On 
March  I.  twenty-two  blast  furnaces 
were  operating,  with  a  proditction  of 
400  tons  of  foundry  iron  and  3.21 5  tons 

of  basic  pig  per  24  hours.  This  com- 
parra  with  ebhteen  blast  furnaces  in 
operation  on  Feb.  I.  producing  046  tons 
of  foundry  iron  and  2.470  tons  of  basic 
pig  per  24  hoars.  Of  the  larger  planU. 
the  Oagree-Marihaye  has  four  blast 
fomaces  in  operation;  Usines  de  la 
Pivvidenre.  two;  and  the  S.  A.  John 
Cockerill.  two.  The  latter  plant  has 
halted  all  steel-producing  inxtallatinns 
and  is  concentrating  on  the  conntruction 
of  a  large.  aK>d«'m  rolling  mill  which  it 
i«  hopMto  have  readv  for  operation  by 
October.  Jt<»m#  of  the  iron  and  ateel 
Arm*  are  planning  to  bare  extensive 
exhibit*  at  the  Rio  de  Janeiro  exposi- 

t Business  Items 
The  Sandvick  Steel  Co.,  Inc.,  has  com- 

bined its  general  steel  and  steel  belt 
conveyor  departments  in  the  one  oflice 
at  No.  2001,  Woolworth  BldK.,  233 
Broadway.  New  York  City.  The  fol- 

lowing officers  are  now  established  in 
these  quarters:  W.  D.  Thomas,  presi- 

dent and  general  manager;  Anders 
Johnson,  vice-president;  G.  M.  Spencer, 
secretory;  Harry  Carlson,  sales  man- 
ager. 

The  Wunsch  &  Ter  Kuile  Company 
has  been  organized  with  oflflces  and 
warehouses  at  302  McDougal  St..  Brook- 

lyn, N.  Y.  The  new  company  will  act 
as  selling  agents  for  manufacturers  of 
material  handling  machinery  and  in- 

dustrial engineering  i^iuipment.  Mr. 
Wunsch  is  the  founder  of  the  Silent 
Hoist  Co.,  and  Mr.  Ter  Kuile  was  for- 

merly engineer  with  the  E.  I.  du  Pont 
de  Nemours  &  Co. 

The  Weed  Engineering  Works,  Inc., 

Bridgeport,  Conn.,  was  recently  incor- 
porated under  Connecticut  laws  to 

manufacture  meUI  product*,  tools,  ma- 
chinery and  miscellani-ous  devires.  The 

capiUI  stock  is  $25,000  and  the  incor- 
porators are:  Fred  R.  Carstonsen, 

Nichols,  Conn.;  Lorenz  F.  Carstonsen, 
72  Fifth  St..  Bridgeport;  and  H.  W. 
Carstonsen,  of  Nichols. 

Davis  Welding  and  Manufacturing 

Co.,  of  Cincinnati,  Ohio,  manufa<- turer  of  truck  tanks,  storage  tunkn  and 
seamless  cann,  has  opened  brnnrh  offices 
in  the  American  National  Bank  Bldg.. 
San  Francinco.  The  company  will  in- 

troduce in  Pacific  Coant  territory  a 
standardized  truck  Unk  lx>dy  for  carry- 

ing (ssoline  and  oil,  which  body  is 
claimed  to  posses  safety  features  that 
largely  eliminato  Are  hazards.  C.  F. 
Chambers,  Pacific  Coast  manager  for 
the  company,  will  miikc  his  head- 

quarters in  San  Francisco. 

The  Columbia  Foundry  Co.,  of  Co- 
lumbus, Ga.,  has  been  conitolidated  with 

the  W.  L.  Lcmley  Foundry  Co..  of  Bes- 
semer, Ala.  The  soil  pipe  plant  of  the 

Columbia  company  is  to  be  moved  to Bessemer. 

An  Interstate  Commerce  Commiitaion 
examiner  has  recommended  that  the 
rate  on  bulk  coke  from  Tupelo,  Mi»8.,  to 

Atlanta,  Ga.,  is  unreasonable,  in  decid- 
ing the  comolaint  of  the  Pratt  Engi- 

aeering  and  Machine  Co. 
Advances  in  aid  of  exports  made  by 

the  War  F'inance  Corporation  from 
Jan.  4  to  March  11  of  this  your  imlude 
|470,966  for  sugar  mill  machinery  and 
1500,000  for  agricultural  machinery. 

The  Lyons  Level  and  Tool  Co.,  of 
New  Haven,  Conn.,  manufacturer  of 
levels  and  tools,  recently  changed  the 
name  of  the  concern  to  the  Lyons  Manu- 

facturing Company,  and  filed  a  certifi- 
cate for  an  increase  in  capitol  stock 

from  $50,000  to  $150,000. 
The  Hartford  Blower  Company,  618 

Windsor  Ave.,  Hartford,  Conn.,  has  re- 
cently filed  papers  of  incorporation 

with  the  Secretory  of  State,  to  manu 
facturo  and  deal  in  blowers  and  fun 
The  officers  chosen  are:  President. 

George  W.  Christoph;  treasurer,  Rob- 
ert A.  Briggs;  secretory,  George  W. 

Christoph,  Jr. 

The  Steel  Co.  of  Canada,  Ltd..  re- 
ports, for  the  year  ended  Doc.  31,  1!)21, 

a  net  income  of  $817^92,  which,  after 
deducting  preferred  dividends,  is  Miiinl 
to  $3.15  per  share  on  the  common  stock, 
compared  with  a  net  income  of  $1,855,- 
404,  or  $12.10  per  share  in  1920. 

The  plant  of  the  Sinker-Davis  Com- 
pany, of  Indianapolis,  Ind.,  manufac- turer of  boilers,  engines  and  .naw  mill 

machinery,  was  badly  damaged  by  fir* recently. 

The  All-Metel  Valve  Co..  has  been  or- 
ganized at  Detroit,  Mich.  Capitol  stock 

IS  $200,000  and  incorporators  are  F.  L. 
Klingensmith,  C.  Nalins  and  F.  Beall. 
Mr.  Klingensmith  was  formerly  vice- 
president  of  the  Ford  Motor  Co. 

The  Bernard  E.  Mohr  Machinery  Co., 
of  St  Louis,  Mo.,  has  moved  from 
Easton  Ave.  to  1213  Pine  St. 

The  Bryan  Harvester  Co.,  Peru,  Ind., 
manufacturer  of  steam  tractors,  has 
bought  the  real  estate  and  holdinKx 
of  the  Wcigle  Machine  Tool  Co..  the 
buildings  of  which  adjoin  the  harvester 
company's  property.  The  new  property 
will  be  used  for  storage  and  assembling 
of  tractors.  The  new  tractor  recently 
completed  is  a  three-plow  puller,  and 
has  100  horsepower. 

The  Tool  Equipment  Sales  Co.  has 
been  organized  at  Chicago,  III.,  with 
sales  offices  at  18  South  Clinton  St. 
Jesse  B.  Alton  and  C.  B.  Cole  are  the 
owners.  The  company  now  represcnU 
the  Alvord  Reamer  and  Tool  Co..  of 
Millcrsburg,  Pa.,  and  the  Stondsrd  Saw 
and  Tool  Manufacturing  Co.,  of  Boston, 

Mass. The  Edward  Hollander  Tool  Co.,  142 
Miller  St.,  Newark.  N.  J.,  has  just  been 
organized  to  manufacture  the  Hollander 
adjustable  broach.  The  product  will 
be  sold  through  dealers,  as  well  as 
direct. 

I 
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Trailer,  Heuvy-Duty,  "Brute" 
Sharon    rrcssed   Steel   Co.,    Sharon,   Pa. 

"American  Machinist,"  October  6,  1921 

■      The  trailer  can  be  pulled  by  an 
Industrial  tractor  or  motor  truck. 
It   is   intended  for  carryinf;  heavy 
loads,  and  cannot  be  easily  tipped. 
The    frame    is    made    of    pressed 
steel,    the    outer    members    being 
4i   in.  channels  of  i  in.  steel.     It 
can  be  made   in  any  length  uii   to 
72  in.  and  width  up  to  50  in.     Tlie 
rear   wheels   are    made   of   malle- 

able  iron,    and   have   3    in.    Hyatt 
roller  bearings.  The  front  casters 
are  bolted  to  pressed-steel  stamp- 

ings   and    equipped    with    ball    and 
roller  bearings.     The  top   is  of  oak,   with   the  edges  placed  under 

^the  rails.     The  truck  can  be  equipped  with  one  or  two  couplers. 
It  weights  362  pounds. 

ifr^ 
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Operator,  Kut-Tappingr  Machine,  Automatic,   Atr-Operated,  "Clay' 
Key  Boiler  Equipment  Co.,  Bast  St.  Louis,  III. 

"American  Machinist,"  December  8,  1921 

The  device  controls  the  rise  and 
'all  of  the  spindles  and  feeds  the 
blank  nuts  into  the  tapping  posi- 

tion. As  soon  as  a  nut  is  tapped, 
the  spindle  and  tap  are  raised, 
carrying  the  tapped  nut  on  the 
tap.  and  another  nut  is  fed  into 
position  and  the  tap  lowered  into 
it.  When  the  tap  shank  is  filled 
with  tapped  nuts,  the  spindle 
rises  to  be  removed  and  emptied. 
The  regulating  and  feeding  mech- 

anism take  care  of  all  sizes  of 
nuts  within  the  capacity  of  the 
machine.  This  attachment  can  be 
applied  to  all  makes  of  machines. 

Grinder,  Tool,  Electric,  "Dime" 
Luther  Grinder  Manufacturing  Co.,  Milwaukee,  Wis. 

"American  Machinist,"  December  8,  1921 

The  machine  is  for  use  in  manufac- 
turing or  repair  shops  where  electric 

current  is  available.  The  motor  is  dust 
proof,  and  runs  in  S.K.F.  bearings. 
The  arbor  is  rigid,  and  allows  con- 

siderable space  between  the  bearings 
and  the  wheels.  Dimo-grit  wheels  are 
used.  The  grinder  can  be  furnished 
with  either  a  high  or  low  pedestal, 
and  also  with  toolrack  and  guards. 
The  machine  is  built  in  Ave  sizes  with 
either  single-phase  motors  for  110  or 
220  volts,  or  two  or  three-phase  motors 
for  110,  220  or  440  volts.  It  can  bi 
furnished  for  belt  drive  if  desired. 

Oac**,  FIuB,   Standard,  lieonard 
-    Coats  Machine  Tool  Co.,  Inc.,  New  York,  N.   Y. 

"American  Machinist,"  December  8,  1921 

The  gages  are  fitted  with  re- 
newable heads,  are  made  of  hard- 

ened steel,  and  are  guaranteed 
accurate  to  within  0.0001  in.  of 
nominal  size.  The  No.  1  standard 
set  comprises  14  sizes  from  J  to  li 
In.  The  No.  2  standard  set  com- 

prises sizes  from  Ig  to  2  J  in. 
Renewable  limit  plug  gages  can 
be  supplied  in  various  sizes  in 
English  or  metric  units  to  any 
given  limits,  in  sets  or  singly. 
Standard  ring  gages  are  made 
from  1  to  6  in.  in  size,  to  cover 
the  same  range  as  the  plug  gages. 
Any  of  the  Leonard  tools  can  be 
supplied. 

Operator,   Uolt-CuttinK   Macliine,  Automatic,  Air-Oprrated,  "Clay" 
Key  Boiler  Equipment  Co.,  Bast  St.  Louis,  111. 

"American  Machinist,"  December  8,  1921 

This  device  can  be  applied  to 
all  makes  of  machines.  It  clamps 
the  work,  feeds  it  into  the  dies, 
opens  the  dies  after  the  thread 
has  been  cut,  returns  the  carriage 
to  its  starting  position  and  closes 
the  dies  for  the  next  cut.  The 
(inished  bolt  is  ejected  from  the 
holder,  thrown  clear  of  the  ma- 

chine, and  another  bolt  pushed  in 
from  the  magazine.  When  the 
starting  lever  is  pulled  by  the 
operator,  the  movements  are  re- 

peated. If  the  machine  has  a 
lead  screw,  the  device  can  cut  a 
thread  with  a  continuous  lead  on 
the  opposite   ends  of  a  bolt.     For 
threading  square  or  hexagon-head  bolts  from  |  to  1}  in-  In  diam- eter, a  special  feed  and  ejector  can  be  furnished. 

Beater,  Blvet,  Electric,  Portable 
United  States  Electric  Co.,  New  London,  Conn. 

"American  Machinist,"  December  8,  1921 
This  machine  can  be  used  in 

shipyards,  boiler  and  car  works, 
and  in  any  steel  construction.  It 
is  built  with  two,  four,  or  six 
electrodes  for  manual  operation, 
or  with  an  automatic  movement 
for  carrying  the  rivets  between 
the  electrodes  and  discharging 
them  when  heated.  The  auto- 

matic machine  is  illustrated.  In 
the  manually  operated  machine 
the  electrodes  are  opened  by 
pedals  and  closed  by  heavy  coil 
springs.  The  machine  is  provided 
with  casters,  and  with  eyebolts 
for  picking  it  up.  It  is  furnished 
for  220.  440,  or  550-volt,  60-oycle, 
single-phase  alternating  current. 
or  may  be  specially  constructed  for  other  voltages  and  frequencies. 
It  is  33  in.  in  height,  22  in.  in  length,  and  varies  in  width  accord- 

ing to  the  number  of  electrodes. 

Tool,  Valve  Faciner,  Adjustable 
New  Britain  Tool  and  Manufacturing  Co.,  New  Britain,  Conn. 

"American  Machinist,"  December  8,  1921 

This  device  for  resurfacing 
automobile  engine  valves  will 
handle  poppet  valves  of  any  com- 

mercial size  of  stem,  and  is  de- 
signed for  the  use  of  individual 

automobile  owners.  The  valve 
stem  rests  in  a  long  V-groove 
and  is  held  down  by  a  flat  steel 
shoe  bearing  on  top  of  the  stem, 
giving  a  three-point  bearing.  Thu 
valve  is  rotated  by  a  crank 
handle.  A  screw  is  used  to  regu- 

late the  pressure  on  the  stem. 
The  removable  cutting  tool  has 
an  edge  accurately  ground  to  the 
original  angle  of  the  valve.  The 
upper  surface  of  the  valve  abuts 
against  the  screw  at  the  left,  by 
means  of  which  the  valve  is  fed 
to  the   cut. 

Wrenches,   Socket 

Viking  Specialty  Co.,  25  Bartlett  St.,  Worcester,  Mass. 
"American  Machinist,"  December  8,  1921 

The  wrenches  are  put  up  in 
sets  of  various  combinations  for 
automobile  work.  The  general 
service  set  comprises  a  double-end ratchet  wrench,  sixteen  sockets 
for  hex-head  screws  and  nuts, 
three  extensions  and  a  handle. 
The  extensions  and  handle  are 
fitted  with  ball  frictions  to  pre- 

vent the  sockets  from  slipping  off. 
They  are  also  put  up  in  factory 
sets  for  shop  assembling  work, 
and  in  owners'  sets  to  fit  the  bolts 
and  nuts  on  any  particular  make 
of  car. 

Clip,  paste  on  3  x  5-in.  cards  and  file  as  desired 
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I Personals 
A.  DAvm,  femtrly  with 

Broa..  SMiwnr.  Mkh..  is  now 
ia  Las  AwgttM.  H«  is  loaiUnc  for  good 
liaw  «f  ■■Hiiiw  tooh  to  wpw nt  in 
tlw  Wmtmtn  tcnitory.  At  fnmat  be 
■y  b»  TMchiri  at  1081  S.  Gnincrry 

F.  R.  HooffVi  Imu  Mwrcd  his  conn«c- 
tioa  with  th«  Aato— tic  M«chinvr>'  «nd 
BqviMMt  C*^  of  Philadelphia.  Pa., 
uid  H  aew  ■MOtialad  wiUi  Lurrns  A 

,  «f  Hartford,  Coan.,  as  ntKhan- 

Mathbws,  fomwrty  vice-prcai- 
dant  of  tha  Union  Metal  Producta  Co., 
haa  haai  appointed  general  railway 
aalaa  raptanBtatir*  of  the  A.  O.  Smith 
Corporation,  aianufarturer  of  pressed 
alSM  producta,  of  Milwaukee,  Wis. 

O.  B.  iLCi.  irrneral  numairer  and 
tnaaarsr  of  the  International  Machine 
Tool  Co^  Indianapolis,  In<i.,  has  been 
risctad  president  of  the  Indianapolis 
CiMahar  of  Coaunerce.  Mr.  lies  re- 
ecatly  ssrred  as  diairman  of  the  com- 
adttss  oa  revUon  of  the  con^titutlon 

•f  the  National  Machine  Tool  Builders' Association. 

J.  r.  MlLLsa,  maaaser  of  the  Colum- 
bus. Ohio,  division  of  the  American 

BoUiac  Mill  Co..  has  been  transferred 
to  Ashland.  Ohio,  as  manarer  of  the 
Ashland  division.  The  Axhland  Iron 
aad  Mininir  Co.  was  recently  talcen  over 
by  the  American  Rollins  Mill  Co.  In 
a  recent  orranisation  of  the  Ashland 
Coal  and  Iron  Railway  Co.,  also  owned 
bT  the  Americaa  HoUinr  Mill  Co..  Mr. 
Miller  was  elected  flrst  vice-preaident 
and  ceneral  manager. 

Elmcb  W.  Dc  Vi3>  has  heen  appointed 
Bunayer  of  the  stw-k  department  of  the 
Yale  A  Towne  Manufarturins  Co., 
Stamford,  Cunn.  Mr.  De  Ved  has  liecn 
with  the  company  since  1897. 

F.  G.  VALmr,  has  recently  accepted 
a  position  as  sales  manatrer  of  the 
Kenloc  ManufarturinK  Co..  Providence. 
B.  I.,  manufacturer!!  uf  special  machin- 

ery and  roll  roverinir  e<ioipment.  Mr. 
Valpry.  was  formerly  "alt-s  mana|r«-r  of 
the  Frank  Mossbers  Co ,  Attleboro, 
Masa. 

JoRK  F.  TntSLBY.  vice-president  and 
naaral  manafrer  of  the  Crompton  A 
KBOwIe*  Ixxim  Works,  Worcester, 
Mass..  retomrd  to  this  country  recently 
after  a  two  months'  tour  of  the  Euro- 

pean countries.  Mr.  Tinslcy.  was  ac- 
companied by  IrvinK  H.  Verry.  also  a 

vies  president  of  the  Crompton  A 
KbowIssCo. 

Hknky  C.  M  Thomson  waa  reelected 
preatdent  of  the  American  Hardware 
Co.  St  the  aanoal  meeting  of  the  stock- 

holders, held  last  wsdi  in  New  BriUin, 
Conn. 

Crasixs  CUivck  has  resiimed  as  first 
vice-president  of  the  American  Hard- 

ware Co.,  New  BnUin.  f'onn.,  after 
urrviag  that  concern  for  forty  years. 
How*»  S.  Hast  has  been  elected  to 

the  board  of  directors  of  the  New 
BriUin  Machine  Co..  New  Britain. 
Conn.  Mr.  Hart  is  chairman  of  the 

board  of  the  Hart  A  Cooley  Manufac- 
tunnK  Co.,  and  also  of  the  I'afnir  Bcar- 
inc  Co. 

Fnx>  W.  HowR,  Tioe-preaident  and 
Bales    nMnarcr    of    the    Crompton    A 

Knof lea  Loom  Works,  loom  manufac- 
turers of  Providence.  Worcester  and 

Philadelphia,  has  booked  passage  for  a 

three  months'  business  trip  in  Chin* 
and  Japan. 
Chablbs  F.  Makble.  treasurer  of  the 

Curtia  A  Marble  Machine  Company, 
textile  machinery  manufacturers,  Wor- 

cester. Maaa.,  was  recently  elected  a 
member  of  the  executive  committee  of 
the  Worceater  branch  of  the  National 
Meul  Tradea  Association. 

Henky  F.  Favor,  superintendent  of 
the  Providence,  R.  I.,  plant  of  the 
Crompton  A  Knowlea  Loom  Works, 
sailed  for  China  on  March  16. 

SrpNEY  R.  Mason,  secretary  of  the 

Whitin  Machine  Works,  Whi'tinsvllle, Mass.,  has  sailed  from  San  Francisco 
for  a  trip  to  Japan.  Mr.  Mason  plans 
to  return  to  this  country  in  June. 

J.  H.  WtNDlX.  sales  agent  of  the 
Woonsocket  Machine  and  Press  Co., 
textile  machinery  manufacturers,  of 
Woonsocket.  R.  I.,  has  returned  to  this 

country  after  a  six  months'  business trip  in  Japan  and  China. 
W.  C.  Murphy,  treasurer  of  the 

Providence  Mill  Supply  Co.,  Providence. 
R.  I.,  returned  to  this  country  last 

week,  after  a  six  months'  business  trip in  China  and  Japan. 
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E Catalogs  Wanted 
Horace  K  dmith  *  Ca.  Inc.,  Petersbura, 

Vn.,  would  b<'  plrii»i>d  to  rec<.>lve  cataloKS 
on  »ood-woikitiK  niiK-hlnfry,  lathos.  ahap- 
4-ni.  drilling  nntrhlni-ji,  powt-r  li»i>-kt*iiwH 
Hnd  othi-r  nictul-worklnic  iimchlmx  f»i  liun- 
Ullns  metal  up  lu  1  In.  (nUk.  Tli<  xitiiuany 
In  buUdlna  u  tilaiit  fur  iimnufut  (uiiiik  iiirni 
nia<:hlnery  una  ImplcnifiiU.  CntulugH  Nhould 
br  sent  to  HoratH-  K  Smith.  Jr.,  1009  So. 
.*^tainore  St.,  I'clcrsburK,   Vu. 

I>-fiix,  Inc.,  ((h  and  Sanaom  Sts.,  Phils- 
d'lphlji.  I'll  .  wuuld  llki-  to  rt-ci'ivi'  oataloas 
on  nil  kInUii  u(  vn^lnuvrlns  inatvrlala  and 
•  "lulprixnt. 

Book  Reviews 

Vr»rrrd\mu-    uf    the    Twrnl> -fourth    .\nnuMl 
)lr«<iBc    of    the    Amrriran    Murlvly    for 
TwIImb    MalrrUU.       fuhllshed    by    the 
mrlriy.    I'u|>«r  !1U:  cluih  III,  and  buK 
Inithrr  1 1 2.60;    l.li'   |>ii«<n  •  X  •  In. In  udditlon  to  the  annual  addrrns  of  the 

pri-nlilinl,   U^irKf  8.    WcbulKr.   and    the    re- 
iHirto  of  lhlrtyH>ne  nlMndlna  committees  on 
varloun  malrrlalK,  lli»   liook  contains  tenla- 
llvo  atandard  aprriniiitlona  fur   fi'rroua  and 
non-r,-rrou*    metuia ;    n-mcnl,    lim<',    KVpaum 

wnii   rlay   pruilucta.     Alau    fur    mlai'illanfoua 
inali-rlMla     aurh     as     prMwrvalivi'     ■■oatlnaa, 
IH'trolpum    pnMlucla.    lubricants,    road     ma- 

il rinla.  roal,  roki*.  InauhitliiK  Miali-rlHla,  ship- 
(linc  ronialnrra.    rulilxr   priMliuia,    and   tax- 
Ill,-    malrrlala.      The  iwintv-fuur  papfra  pn- 
arnta^    at    thi-    mollnn    arc    Klvi-ir    In    full, 
Irwpthrr  with   diai-uaalona   by  varlouN   mi-m- 
liers.     Th>Hi«  papers  contain  valuable  Infor- 

mation  on   the   rrsulta   of    Invi-allcatiuna   by 
••i|,rria   In   th«   Held   of   cnclni-prlnK   mats- 
rials. 
A     Caara*     la     Mvrhaaleal     Urswlas.       By 

l»ula     Itudilllon.     KM.,     A.M..     diri-cior 
>l<'<'banl>'a     Iitatlluli-.     Ni-w     York    City. 
.Norman    \V.    Hi-nh-y    PuhllahlnR   Co.    t, 

i    and    «    W<-at     «'th    St..     NVw     York. 
rioth,    nln<'ly-twu    S|    x     7|-ln.    pases. 
thlrn-flvr  lllualratlona,   11.60   nH. 

Thla   IxMik    la    the    rrault    of  a    numlivr  of 
vcnra'    w..rk    In    lh«    Inatruiilon   of   evcnlna 
flnaat-a     and     la     Inti-nrti-d     for     the     ua<-     of 
•ludi-nta  ilthT   at   arhool   or  at   homr.      Th« 
1  ourai^  covra  a  period  of  two  arhool  y-ara 
of  aliout    twenty-four   wreka  each.    Aa  may 
l>«  expe.ted.  the  aulile<'ia  tira  treated    In  an 
elementary    way.      t  ndi-r    the    head    of    In- 
•inirtlona  a    Hal    of  drawing   mnterlnla   and 
Inatrumenta   re»iulred.   their  prices   and   uaa 
are    riven.      Tha    lltuotrall'tns  cover   letter- 

R)rthcomin^  Meetin<{s| 

N'alJoaal  Metal  Tradea  Aaaurladoa:  .An- 
nual convention  April  17  to  20,  llulol  Aatur, 

.Vvw  York  I'ltv.  II.  W.  Klaher,  102:!  I'l-o- 
plea   Uua    UulldiiiK.    Chli'iiKO,    III.,    sivrvliiry 

Aaterlran  tirar  Miiautaeturrra'  Aaaoela- 
lloa:  Sixth  uniiuul  nKH-lliiK.  UutTalo,  N.  Y. 
April  I'o  to  2.1.  SiTiTlary.  K  I  >.  Ilainiili, 
44U1    Ui'niiantowii    .\vi'.,   l>iilladi'l|ihlu,    I'li, 

Kouthrrn  Hupply  and  .Morhinery  l(euler>  | 
Aaaoelattun:  .Vniiual  iiic4*tiiiK.  UlrmltiKliuin 
Ala..  .\|irll  24  lu  Jti  (111  conjuiu'tluii  witl 
AniiTlcaii  Su|>|ily  and  .Macliliiury  Manufiio 
turcra  .\HSociatioii  )  Si-oii'tury.  .\.  Al 
8mllh,  I'/u  Sniilh-Courtney  i;o ,  Ulrh- 
mond,    Vu. 

N'allonal    .Machine     Tool     llnlldera'    Aa»o- 1 
clallon:  8prlnK  roiivention.  Hotel  Travniore 
Atlantic     City,     .\.     J.,     April     2A     ami     it. 
Krm-Hi     V      Imllnii.     817     I'rovtilinl     lianbl 

BldK.,    Cincinnati,    oliio,    Kem-rHl     iiianagvr. * 
Nalloaal  Keararrh  tounnli  Annual  nx'i-t- 

liiK  of  I'XcculU't'  Iwui'd.  April  it,  WiuthliiK- 
ton,  U.  C.  A.  n.  Klinii.  t>  Wast  I'Jtli  St..  | 
New  York  City,  cliulrniun. 

Society  af  ladaalrlal  Kaslneerai  Aniiuall 
mootlnK  April  it,  2i  and  :>8,  Detroit.  MIrh.f 
O.  C.  Dent,  327  Ua  S;ill<'  St.,  ClilcaKo.  lll.,| business  manutfcr. 

National    Aaaoelatlon    of    MiiiiuriM-turerai  J 

Annual     incftinB,      Wuldorf-Aaturiu      llola' Ni'W    York    City.    .Vlay    8,    8   and   10.      Hi-t-r 
tary,  Ucorse   liuudinot,  60  Cliurcli  St.,  Nc 
Y»ik. 

Aiiierleun     Surirly     of     Meebaaieal     Ks_ 
nrera:     .SprliiK    nieelInK,    Atliinla,   On.,    Mi 
8     to     12.       S.cietary     Calvin     W.     Itlce. 
Wi'Sl   J'.tlh   St.,    .\i-w    York   City. 

National  Hupply  and  .Machinery  l>eals 
,%«asrla(l«n:  .\iiiuial  Coiivoiilioii,  Atlulil 

t'lly,  May  8  to  UP.  (In  cunjunctiun  wll 
American  Supply  and  Mucliimry  Munuta 
turcra  AHaoclatlon.)  Secrrlary.  Thoiiius 

Ferntey,    'oUi    Arch    St.,    IMillailrlphla.    Pa 

Forelan    Trade    I'oonrll:    .Knnuiii    l'onven*| 
lion,    i'hIlatleltiiiUi.   I'a  .  .Ma.v    10  to  12.    Heo> 
retary.     ii      l\      Unvla,     1     Hanover    .Si|unr«^| 
New   York    City. 

I'nitrd  Nlulea  t'hanibrr  of  Commerratl 
Annual  inecllnK.  WuahiiiKlon.  D.  C,  Uayl 

I<  to   IS.      Secretary,    P.    A.   Skinner,  ^ BldfT.    Wuahiniiton,    t>.    C. 
National   Aaaoelallon  of  Offlre  Manascrst 

Annual    iiieiilnK.     U'aHliliiKton.     I>.    C,    May  I 
18   to  20.      S.cn-tary.  F".   L    Rowland. 

Amrriran     f<arlely     for     Meet     Treatlnci 
ntmliurKh      .Sill  loll      niielliiK,      Biiri'uu     ot 
Mines     Audlloi  liirii.     I'lllahurKh,     I'a.,     Mayl 
ti   and    2«. 

Aniarlean        Foandrymen'a       Asaarlallaa( 
Annual  nieetlnif,   RocheHler.    N.    Y..    wi-ek 
June   S.      .S.Tretnry.   C.    K.    HoyI,    140   Hoiill 
DourlKirn    St..    Chicaco,    111. 

Ameriran    Railway    Aaaorlni""  '"Si 
HI.    MerhiinlcHl      Annual    mK"  ''sI 

City.  June  H   to  21       (F'onmMi  awl Car   Buililera   and    Ihe   Aaaorlallun    of    MaSel 
Icr   Mechanics.)  <l 

Ssaiaty  of  Aalomotlva  Rntlneera;  .SuiStl 
mer  inei'tlnK,  Wliite  Huliihur  Hiirlnnl 

\V.  Va.,  .Mini-  20  to  24.  <'  K.  Hcott.  Ml Weat  39th  St.,  New  York  f7ity.  Is  chnlrmSBJ 
of  the  lonvenlloii   lominltlie. 

Ameriran  Roriety  for  Taatlne  Materlalsl  I 
Twentv-nflh  annual  tneetlnic.  ChnlfontS*! 
lliKlilon  Hull  iloii-l  -Mlanllr  City.  -luilSl 
2S  to  July  I  Herretnry.  C.  I.i.  Warwicwj 
Itll  Rpruca  Rt  .   Phllndelphla.   Pa 
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WrenclieH,    l)oubIe-£nd 
Meeh-anics  Tool  Co.,  Rookford,  111. 

"American  Machinist,"   December  8,  1921 

The-se  wrenciies  are  drop-forged 
from  tool  steel  and  oil  tempered. 
The  angle  of  tile  jaws  makes  it 
possiljle  for  the  u.ser  to  work  in 
light  places  and  secure  -a  ttrm hold  on  tlie  nut  or  .screw  head 
without  slipping.  The  opening  in 
the  larger  end  of  each  wrench  i.s 
of  the  correct  size  to  fit  a  U.S. 
standard  nut,  while  the  small  end 
Is  made  to  fit  an  S.-^.K.  standarfl 
nut  or  bolt  head.  This  feature 
makes  the  wrenches  useful  to  the 
ttUtomol>ile  mechanic.  The  set 
covers  fourteen  sizes  of  openings 
without  duplication. 

Vise,  Hand,  l*iii 
Coats  Machine  Tool  Co.,  Inc.,  110  West  40th  St.,  New  York,  X.  Y. 

"American  Machinist,"  December  8,  1921 

The  upper  part  of  this  device 
consists  of  a  flat  lyre-shaped 
spring  and  two  movable  jaws, 
lx)th  held  together  by  a  frame 
fitted  with  the  clamping  screw 
and  knurled  adjusting  screw. 
These    screws    are    provided    with 
hardened  pin  ends,  which  project  into  the  jaws  and  prevent  them 
from  sliding.  A  straight  or  tapered  piece  or  one  of  irregular 
section,  is  gripped  rigidly  along  the  entire  length  of  the  jaws 
when  the  clamping  screw  is  tightened.  Long  pieces  extend  through 
tlie  hollow  handle  and  are  centered  by  means  of  the  knurled 
adjusting  screw. 

Nut  PreNHing  Machine,   Hot,  .-Vutomatlc 
.\cme  Machinery  Co.,  Cleveland,   Ohio 

"American  Machinist,"  December  15,   1921 -V  heated  bar  of  special  section 
IS  used,  and  the  first  operation  in- 

dents it  on  both  sides.  The  cut- 
off slide  advances,  shears  off  the 

blank  and  carries  it  into  the  die 
l)o.\.  Two  punches  advance  from 
opposite  sides  and  go  part  way 
througli  the  blank,  compressing  ii 
In  the  center.  The  short  punch 
retreats,  while  the  piercing  puncli 
advances  and  punches  out  the 
core  ;  and  the  nut  is  then  ejected 
from  the  die.  The  machine  is 
equipped  with  an  automatic  re- 

lief device.  The  indenting  tools 
are  operated  from  the  upper  shaft 
while  the  punches  and  cut-off 
Slide  are  operated  by  the  shafts  at  the  upi)Osite  ends  of  the  ma- 
chme.  The  machine  is  built  in  four  sizes:  g  to  i  in.,  i  to  1  in., 
I  to  ili  in.  and  1  to  2  in.  The  numlier  of  .strokes  per  minuta 
varies  from  70  or  75  for  the  smallest  to  35  or  40  for  the  largest machine. 

Babbitting  Fixtures,  Ford  Automobile  Knglne 
New  Britain  Tool  and  Manufacturing  Co.,  New  Britain.   Conn. 

"Atnerican  Machinist,"  Decemljer  1.1.   lUJi 

ifjW,  -  l^-A-     .  M^,^ 

The  two  fixtures  are  intended 
lor  repairing  the  main  bearings 
and  connecting  rods  of  Ford  en- 

gines. The  main  bearing  fixture, 
shown  in  the  upper  view,  can  be 
set  in  place  on  the  inverted  cyl- 

inder block  and  positioned  l)v  the 
studs  in  the  cam.shaft  bearings. 
Crossbars  hold  the  arbor  central 
with  relation  to  the  bearings. 
The  under-sized  arbor  allows 
stock  for  finish  reaming  the  bear- 

ings. The  connectiiiir-rod  fixture, 
shown  in  the  lower  view,  consists 
Of  a  flat  base  lilnck  of  cast  iron with  two  vertical  stuils  and  col- 

lars.    The  wristpin    end  of  the  rod 
prmgs  the  crank  end  in  proper  relation  lo  the  larger  stud,  which 
IS  the  babbitting  arbor.  The  upper  collar,  pushed  over  the  pro- 
Jectmg  end  of  the  stud,  bears  against  the  rod.  Recesses  In  the 
collars  take  care  of  the  fillets.  The  hearing  is  finished  when 
taken  from  the  fixture. 

placed   over  the  smaller  stud. 

Kramer,  l.iiir,  Kord  C'rankxliuft  Bearing 
Xew  Britain  Tool  and  Manufacturing  Co.,  New  Britain,  Conn. 

"American  Machinist,"   December  8,  1921 

This  line  reamer  is  especially  constructed  for  reaming  the 
crankshaft  bearings  of  Ford  automobile  engines,  and  emiJloys 
the  same  principle  of  expansible  diameters  and  pilot  blades  as 
other  reamers  m-ade  by  the  concern.  Tlie  blades  are  ground  lo 
a  true  circle  for  a  distance  eQual  to  about  one-third  of  their  length 
from  the  entering  end.  This  diameter  follows  the  hole  left  by 
the  babl>itting  fixture  in  the  newly  babbitted  bearings.  The  range 
of  expansion  is  from  normal  to  about  i  in.  oversize. 

I>rlilinK  and   Tupping    Macliine,    I'pright,   "Eleotro-Magnetie" 
W,  Gaterman   Manufacturing  ("o.,   Manitowoc,  Wis. 

"American  Machinist,"  December  15,  1921 

I'.y  this  machine  hand  tapping  can  l)e  auto- 
matically imitated.  The  tap  is  held  in  a  float- 

ing spindle,  which  is  driven  through  two  coil 
springs,  to  avoid  shocks  and  jars  on  the  tap. 
The  spindle  automatically  reverses  for  one- 
sixth  of  a  turn  when  too  gre?it  a  loniui'  is 
tran.smitted,  and  immediately  takes  up  its 
original  speed,  which  varies  from  300  to  2.000 
r.p.m.,  according  to  the  size  of  the  tap.  The 
reversing  action  is  accomplished  by  the  .spring 
ijalance  in  the  drive  and  by  electro-magnets. 
The  machine  can  be  fijrnished  in  different 
sizes,  the  No.  4  size  having  a  range  up  to  i  in. 
Kither  belted  or  motor  drive  can  be  employed. 
The  machine  can  be  .set  so  as  to  run  the  tap 
to  a  certain  depth  and  automatically  return  it. 

Swaging  Machine,  KoIIer-Cage  Tyxie 
Langelier  Manufacturing  Co..  Arlington,  Cranston,  R,  I. 

"American  Machinist,"  December  15,  1921 

In  this  machine  tlie  rolls  are 
carried  in  a  floating  ring  or  cage 
instead  of  being  fixed  in  the  head, 
and  are  made  of  a  tempered  car- 
l)on  steel.  X  similar  roll  is  car- 

ried in  the  outer  end  of  each 
hammer  block.  A  roll  feeding 
attaclinient  is  mounted  on  llie 
machine,  to  withdraw  the  work 
with  a  slow,  even  motion  and  give 
straightness  and  uniformity  of  re- duction. The  attachment  has  a 
c-apacity  for  stock  from  0.375  to 
1.313  in.  in  diameter.  It  is  mov- 

able to  and  from  the  head  through 
a  distance  of  5  in.  by  means  of  a 
screw  underneath  the  baseplate. 
The  flywheel  is  held  to  the  spindle 
by  a  two-bolt  clamping  hub,  clos- 

ing over  a  key. 

VIhe,  Combination,  Drill  Jig,  Milling  FixtDre,  Swlvellng,  Victor 
W.  B.  U.  Tool  Co.,  104  Harding  St.,  Worcester,  Mass. 

".American  Machinist,"  December  15,   1921 

The  device  holds  the  work  on  a 
drilling  machine,  shaper,  grinding 
machine  or  milling  machine.  The 
Vise  can  lie  swung  to  change  the 
l)osition,  both  horizontal  and 
vertical  swivels  being  graduated 
to  360  deg.  The  fixture  can  be 
used  on  the  bench  when  filing 
small  dies  and  punches  :  or  as  i' 
drill  jig,  for  which  it  is  equipiicd 
with  a  bushing  plate  having  eight- 

een holes  varying  from  7/64  to 
i  in.  in  diameter.  It  can  be  set 
to  drill  round  stock  from  ̂ g  to 
1  in.  in  diameter,  and  .square  or 
Hat  stock  from  J  to  1  in.  thick. 
A  V-groove  is  provided  for  the 
gripping  of  cylindrical  work.  The  jaws  have  an  opening  of  2J  in., 
and  can  be  furni.shed  either  soft  or  hardened. 

Clip,  paste  on  3  x  5-in.  cards  and  file  as  desired 
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THIS  WKBK'S  MAKKBT 

THE  ̂Mtatioa  of  11.40^1.45  for  stnictanl  •!»!>««. 
rUlM  aad  niM  MmI  ban  has  wry  nearly  diMppearmi 

fro«  tW  ■uriwt;  kMvif«  ||^  per  100  lb.  a*  the  official 
Ptttabarrh  mill  price.  Tho  gradual  BtilTeninr  of  the  mill  price 
b*»  ■ol  a*  yel  been  ralleeled  in  warehou««  quotation*. 
Chie»c«  wvthuaata.  ho«re%-er,  quote  floor  plate*  at  $4.98 
*•  acainat  |S.40  per  100  U>.:  but  announco  r«ductions  of  25c. 
per  100  lb.  on  coM  flniahH  steel  products.  Pi*  iron,  No.  2 
foundry.  »how»  slisht  upward  tendency  in  price. 

Electrolytic  copper  is  quoted  in  New  York  warehouses  at 
t»*e.  a*  acainst  ISIc;  tin  at  2»lc.  rvduced  from  301.  and 
lead  at  »tVc.  as  compand  with  5c.  per  lb.,  one  week  a»o. 
Zinc  market  steadier  with  quotationn  unrhaniced.  Chinese 
aatimony  quoted  in  Chicago  at  an  advance  of  |c.  per  lb 
SoMer  quoted  in  New  York  at  drop  of  Jc.  per  lb.  and  bab- 

bitt metal  aUo  slichtly  reduced  owin»  to  recent  declines  in 
the  uo  market.  Prices  on  old  meUls  (non-ferrous)  down 
about   Ic.  per  lb.  in  Chicago. 

Linseed  oil  u  quoted  at  82c.e«8Sc   as  airainst  83c.  in  New 
lork:  at  »0c.  reduced  from  »7c.  per  ual.  in  Chicairo. 

IRON  AND  STEEL 

uVS*^SlrC^"  *"**   **"-0^"*"»"«   «>«"P«W   by  Ihe CINCINNATI 
No.JWhem     |2o  so IVonhrrn  Hjmc         2 1  02 
Soul kci a  Ohio  No.  2        1..    J|        21   54 NfHMORK      I, df»iitr  Delivery 
SouiKein  .No  2  (Silicon  2.25  (o  2.75)    28   16 BIRMINCIHM 

No.  2  Foundry         IS   78 

PHIIADMPHIA   
 

I.Miein  I'j.  No.  2s.  2.25-2.7S  «]    21   M \if(iBiaNo.2    27  74 tl          */./% 

«»"»«      .  •         ■)  I  00 
Grey  Forga       20^50 CHIC.A(» 
No.  2  Feuadry  locsl  20  00 
No.  2  Foundry.  Southern.  »il  2. 2S®2.7S' !!.!.!!!!!!.  i     21  o7 PITTSBURGH,  induding  freight  chsrgc  from  Valley No.  2  Fooadry 
BaMc   

19.00 l».00 
19  50 

WON  MACMI.NEKY  CASTING»-ln  emi.  per  pound: 
^      .       .                                    Light            Medium  Hrav-y 
^iMb»f,th              9  0                  6  0  JO 
PkJsdWpkis                9.0                  S.S  2  65 
A«l*»««-              5.5                  4,5  4.0 
LV"?"-             7.0                 4.S  SO 
Birmiarhsm           16.0                  7.S  2  $ 

^•".               «0                 6  0  5  0 Nr«  OtIrsBS             9  0                   6.0  4  0 
Mmorspolis             9  0                   6  0  4$ 
New  York             9.0                 6.0  3^0 
Cinciaosti               5.0                 4  5  J  75 

Clrv«lsad     (^$                4'i  26 
SHKSTO— Quotations  are  in  cenii  per  pound  in  various  dtia* Irom  «srcbou*ci  alto  ik«  bate  qootaiion*  from  mill: 

Pilltbuigb. 

Blue  Anoesled     MiH  i.«u         New  York  Ocveland  Chicago 
^'  \0             2.25                  J  28            J   10  J  J8 
^»     i             J  JO                  J  JJ            J   1$  3  43 
i»   »«             l»                  J«            3  20  3  48 •^«»  J*-              2  5$                 3. 48            3  30  3  58 Black 

■No*.  22  sad  24.           2  90                  J. 85            J  60  4  00 
^y  "••"•J''            2  95                  J.90            3  65  4  0$ 
No.  21  .                       J  00                  4  00            3  75  4  15      ' 

Galvanitcd 

No*.  10  and  II. 
Not.  12  and  14. 
No*.  17  and  21. 
No*.  22  and  24. No.  26   
No.  28   

3.00 

3.10 
3.40 3.55 

3.70 4.00 

3.7$«S,90 
3  85i4.00 
4.I.<;S4.30 
4. 10^4.  45 
4.4':0i4.(O 

4  7$@4.90 

3.75 
3  85 4.15 
4  30 
4  55 4.75 

4  15 

4.2.': 

4  55 

4  70 4  85 
5.15 

carioad  loit  on  the  latctt  Pifithurgh  bating  card: 
Steel Inchet 

I  to  3 . . 
Black 

71 

BUTT  WELD 
Galv.  Inch** 

Ssj 

to  1). Iron 
Black .     44i 

2.    64 
2|to6    68 7  to  8    65 
9  to  12    64 391 

42| 42| 

40l 

I.APWtl.D 
Ml  2   

55)  21  to  4 Mi  4)  to  6 

m  7  to  12   
BITT  WEI.D.  E.XTRA  STRONG.  PLAIN  ENDS 

l::J*::::::::  %     ll\      '•»'»    *♦• LAP  WELD.  EXTRA  STRONG.  PLAIN  ENDS 

40 
43 
42 

i;        62 2»to4       66 
4J  to6       65 
7  lo  8       ^i 
9«oi:       55 

Malleable  fitting*, 

50 

54 

S3 

47 

41 

2. 

21  to  4. 

41  to  6. 

7  toR.. 

•>to  12. 

35 
30 

GaW, 

2<>J 

") 

291 

29{ 

30J 

27 

31 

30 

23 

18 

Oatte*  B  and  C.  Banded,  from  New  York 
ttocktcllatnetlitt.   Cattifon.*tandard'*iac*. 20^5%  off. 
WROUGHT  PIPE-Warehou,e  ditcount.  at^ll^«^ 

New  York     Cleveland         Chicaco 
Black  Galv.  Black  Galv.  Black    (..ilv 

lOWb  uftl;*'^^®^^*"*'"'""  """•  '"  """  »»"  P°""''  '» 
n„      I         L       •             .,.       .  New  York  aevcland  Chicago Open  hearth  tpnngtteel  (bate)  .  4.(«  6  00           4   ̂ ) SpnnKiieel  (light)  (Late)    6.00  6  00           6  (X) ioppcred  Keitemerrodt(bate)..  7.00  8  00           6(1' 

rT/"n   I    '-^S  2.56          i'.W 
Cold  ro  led  ttriptteel    6.25  8.25          6  "io Moor  plaiet    4. 60  4  56           4  OS Cold  finifhed.hafting  or  screw..  3.35  3.00          3  15 told  finiihed  flatt.  tquare*    3.85  3  50          365 Structural  ahapct  (ba.«)    2.48  2.31           2.'8 
Soft  itee    ban  (bate)    2.38  2  21            2.28 
Soft  .tee    bar  thapet  (bate)....  2.38  2.21           2.2s aolt  »ieel  bandi  (bate)    2  98  2  88 
Tank  platei  (lute)    2.48  2ji           2!  Is Bariron  (2  0((<,2.IO.imai)...  2.38  2.21           2.2K 
Drill  rod  (from  litt;    55®U)%  55%          50% hicctric  welding  wire: 

{'    8.50   12ai3 

Atoj    6.7$   10^,.!  I 

METALS 

Current  Price*  in  Cent*  Per  Pound 

Copper,  electrolytic  (up  to  carlot*),  New  York   
Tin,  5-ion  loti,  New  York   
Lead  (up  to  carlott).  St.  Loui*.  4,75;  New  York   
Zinc  (up  to  carlot*),  St.  Loui*.  $.02Ji   New  York   

Aluminum.  98  to  99%  ingot*.  1-15  '*•"  "^"'^  Cleveland 
ton  lot*       19  20        20.00 

Aniimunv  (Chinetc),  ton  tpot       $  00  6.50 
Copper  •hceii.  bate   19.50020  50  20  $0021 
Cupper  wire  (rarlott)   I4#I4.2S       17.00 
Copper  rod*  (ton  loti)      |9.2$         21    50 

Copper  tubing  (lOO-lb.  lots)    20.7$        22  "iO 
Bratt  thectt  (lOO-lb.  loti)      16.25         16.50 
Brait  tubing  (100-lb,  lot*)      18.00        18.50 

13.$0J 

29.62(1 

5.I0T 

Chicago' 

18.00 
6.2$ 

23.00 16.2$ 
19  $0 
23.00 

18.75 

20.50 

i 
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Shop  Materials  and  Supplies 

15.00 
16.50 
8.7S 

15.75 
is!  75 

'iim 

41.00 
13.50 

19:66 

36.00 9.00 

M  ET  ALS — Continued 

nrassrods(l,000-lb.  lots)    14.25 
i'.rass  wire  (carlots)    16.  75 
/inc  sheets  (casks),  (fi'l  dis.  carlots)..  10.50 
\ickel  (ingot  and  sliot),  Bayonne,  N.  J.  41 .00 
Nickel  (electrolytic),  Bayonne,  N.J.  .  44.00 
M.lder  (I  and}),  (caselots)    18.00 
iLibbitt  metui  (best  grade)    30.80 
Babbitt  metal  (commercial)    15.  50 

SPECIAL  NICKEL  AND  ALLOYS— Price  in  cents  per  lb. 
.Malleable  nickel  ingots        45 
Malleable  nickel  sheet  bars       47 

Hot  rolled  rods,  Grades  ".\"  and  "C"  (base)       60 
Cold  drawn  rods,  Grades  "A"  and  "C"  (base)        72 
Copper  nickel  ingots        37 
Hot  rolled  copper  nickel  rods  (ba:e)       45 

Manganese  nickel  hot  rolled  (base)  rods  "D" — low  manganese  64 
Manganese  nickel  hot  rolled  (base)  rods  "D" — high  manganese  67 
Base  price  of  monel  metal  in  cents  per  lb.,  f.o.b.  Bayonne,  N.J.: 
Shot      35.00     Hot  rolled  machined  rods  (base). . .     53.00 
Blocks      35.00     Hot  rolled  rods  (base)       42.00 
Ingots     38.00     Cold  drawn  rods  (base)       56.00 
Sheet  bars...   40.00     Hot  rolled  sheets  (base)       55.00 

OLD  METALS — Dealers'  purchasing  prices  in  cents  per  pound: 
New  York  Cleveland  Chicago 

Copper,  heavy,  and  crucible      10.00         10.50         10.25 
Copper,  heavy,  and  wire       9. SO 
Copper,  light,  and  bottoms       8.  SO 
Lead,  heavy       3 .  75 
Lead,  tea       2 .  75 
Brass,  heavy        5 .  75 
Brass,  light        4.25 
No.  1  yellow  brass  turnings        S .  00 
Zinc       2.  75 

TIN  PLATES— American  Charcoal  Plates— Bright— Cents  per  lb. 

New       Cleve- 
York         land      Chicago 

"AAA"  Charcoal  Melyn  Grade: 
IC,  20x28,    112  sheets       20.00       18.25         18.50 
IX,  20x28,    112  sheets       23.00      21.00        20.90 

"A"  Charcoal  Allaways  Grade: 
IC,  20x28,    112  sheets        17.00       16.00         17.00 
IX,  20x28,    112  sheets       20.00       18.75         19.60 

Coke  Plates,  Bright 
Prime,  20x28  in.: 

100-lb.,        112  sheets       12.50       12.00         14.50 
IC,  112  sheets       12.80      12.30         14.80 

Terne   Plate 

Small  lots,  8-lb.  Coating: 
100-lb.,  14x20     7.00   5.60    7.25 
IC,    14x20     7. 25    5.85    7.40 

10.00 9.25 
8.50 

8.25 
3.50 3.65 
2.50 

3.00 5.50 8.00 
4.25 4.75 

5.00 5.00 

2.00 
2.50 

MISCELLANEOUS 

New  York 

Cotton  waste,  white,  per  lb     20.07^@20. 
Cotton  waste,  mixed,  perl  b   055®. 09 
Wiping  cloths  per  M.,  13Jxl3|   
Wiping  cloths  per  M.,  13^x20.^   
Sal  soda,  100  lb.  lots    2.80 
Roll  sulphur,  3601b.  bbl.,  per  100 

lb    2.85 
Linseed  oil,  per  gal.,  5  bbl.  lots. .  .      .  82@ .  83 
White  lead,  dry  or  in  oil      1001b.  kegs. 
Red  lead,  dry     1001b.  kegs. 
Red  lead,  in  oil     100  lb.  kegs. 
Fire  clay,  per  75  lb.  bag   
Coke,  prompt  furnace,  Connellsville   
Coke,  prompt  foundry,  Connellsville   

10 

Cleve- 
land 

$0.12 .09 50.00 
55.00 
2.50 

Chicago 

$0.12 
.09 

55.00 
65.00 
2.65 

3.25  3.50 
1.06  .90 

New  York,  12.25 
New  York,  12.25 
New  York,  13.75 

.80  1.00 

per  net  ton     $3.  50 
per  net  ton       4.75 

SHOP  SUPPLIES 
Current  Discounts  from  Standard  Littt 

75-10%    ;,  80% 

New       Cleve- York         land    Chicago 
Machine  Bolts: 

All  sizes  up  to  1x30  in      CO-5%  60-10%  60-10-10% 
Ij  and  11x3  in.  up  to  12  in       50%   60-10-10%   60-10% 
With  cold  punch jd  sq.  nuts        50%          

With  hot  pressed  hex.  nuts  up  to  1x30 
in.  (plus  std.  extra  of  10%)       55%        ?4.00  off 

Button  head  bolts,  with  hex.  nuts       35%     ?3.90  net          

Hex.  head  and  hex.  nut  bolts         40%              65-5% 

Lag  screws,  coach  screws         65%             65-5% 

Square  and  hex.  head  cap  screws.  ..  .75— 10%         75%      70-10% 
Carriagebolts,  uptolin.x30in   50-10%       60-10%    50-5% 
Bolt  ends,  with  hot  pressed  nuts       60%                55% 
Tap  bolts,  hex.  heads        25% 

Semi-finished  nuts  |  and  larger        75% 

Case-hardened  nuts         65% 
Washers,ca»tiron,  ^in.,  per  1001b.  (net) 

Washers, cast  iron,  I  in. per  1001b.  (net) 

Washers,  round  plate,  per  1001b.  OfFlist 

Nuts,  hot  pressed,  sq.,  per  100  lb.  Offlist 
Nuts,  hot  pressed,  hex.,  per  100  lb.  OfFlist 

Nuts,  cold  punched,  sq.,  per  1(K)  lb. Offlist 

Nuts, cold  punched, hex.,per  lOOlb.Offlist 
Rivets: 

Rivets,  Ain.  dia.  and  smaller        60-5%  60-10-10% 

Rivets,  tinned   '.        60-5%  60-10-10%  4ic.  net 
Button  heads  j-in.,  J-in.,  1x2  in.  to  5 

in.,  per  100  lb   (net)      33.35  33.25 
Cone  heads,  ditto   (net)        3.45     3.35 

li  to   Ig-in.   long,    all   diameters, 
^AT^^  per  100 lb         0.25       

i  in.  diameter    EXTRA       0.15      .... 

Hn.  diameter    EXTRA       0.50       
1  in.  long,  and  shorter    EXTRA      0.50       
Longer  than  5  in    EXTRA 
Less  than  200  lb    EXTRA 
Countersunk  heads    EXTRA 

Copper  rivets   
Copper  burs   

4.50 

33.50 

33.50 

3.75 
3.50 3.50 

4.00 
3.50  net 

3.00 
3.50 4.00 

3.00 3.50 

4.0D 

3.00 
3.50 

4.00 

3.00 
3.50 

4.00 

0.25 0.50 

65-5% 

33.00 
3.10 

0.15 

0.15 0.50 

0.50 
0.25 
0.50 

0.35       33.35  base 
60-5%        50%      50-10% 

  40%  50%         
Lard  cutting  oil  (50  gal.  bbl.)  per  gal.       30.65      30.50      30.67J 
Machine  oil,  lubricating,  (50  gal.  bbl.) 

per  gal   
Belting — Present  discounts  from  list  in 

fair  quantities  (|  doz.  rolls) 
Leather: 

Light  grade   

0.45       0.35        0.40 

50%    50-5%  60-10% 

Medium  grade      40-5%  40- 10-2 i%     50% 
Heavy  grade         35% 

Rubber  and  duck: 

First  grade         60-5% 

Second  grade   60-  10-5% 
Abrasive  materials — In  sheets  9x11  in.: 

No.  1  grade,  per  ream  of  480  sheets, 
Flint  paper         35  •  84 
Emery  paper   ,           8.80 
Emery  cloth         27.84 
Flint  cloth, regularweight, width  3i 

in..  No.  1  grade,  per  SO  yd.  roll,         4.50 
Emery  discs,  6  in.  dia.,  No.  1  grade, 

per  100. Paper    1.32 
Cloth           3.02 

40%      40-5% 
50-10%  40-10% 

60-5%  60-5% 

33.85  36.48 ll.'OO  8.80 

32.75  29.48 

   4.95 

1.49 
3.20 
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Machine  Tools  and 
Machinery  Wanted 

   HawHMH-M.  H.  HUl  BrmM 
Oa— OM  No.  II  cmrvd  bllM  Mrawbt  aid* 
4aiM»  aetloa  <mni  drmwing   praat. 

riB.  Ortea4a — I..  D.  Wylly— portabto 
•mtvyu*'  tu  luaul  nutd  Into  car*.  xtulpfMd 
vitft  BM  aasiB*  to  nw  Mi  traekm. 
Om-  ̂ mmt—fnm  Upom  8t«««  ft  RaiuN 

ttui.  M.  ■wij'.  Ptm.    eomghf  (oundry 
MBiPaHM      iBlMltlllg      toitiblM*.      (TlndlllC 

ih.  B«kM*«~Th*  Adana  Oow  l*t  «th 
ll     Mt  ■>■•>  t  >t<  ri  brmka  for  10  gMis*. 

■1.  CM*«<»— Th«  nUBOla  OopiMT  4k  Iron 
llSTCa.  Ulu  \Vr*(  arami  Avo.  i|lflB« 
MM.  t*  IB.  (Wins.    (uard). 

■U  CMoM*— The  U.  *  J.  C»rlNirr«orCo, 
tl*W*a«  Vui  Burea  8t.— .Vo.  4  anU  No.  1 
F^Mvr  haad  aemr  machlMw .  t  tii  (irtdlry 
aaUnnalM  aervw  nuwhlnr ;  No.  2  bliih  aiHNrtl 
rlTvflnv  haimiMr:  uunch  pnaam  equlvatrnt 
la  aiaa  lo  No  I  Walrh  up  to  Loahbauch 
Jortea  N«  «:  ••«<>•  lailwa:  hMvy  duly 
Ijppa  atawla  ipUidl*  drUla;  No.  4  Banlona 
A  Ollrar  t«n«t  lathaa:  8lsa  0  Bnnrn  * 
iiwiin  •■MmalJe  aoraw  raachlnva ;  Avery 

■ad  ■mhlpla  winJlr  UrllU;  haavy 

kick  i»M4  pr»iii;  tflak  n-lr'- 

4  »(«aa:  Mnall  alMfara:  LaUutd^Ol 

jTSSS^jSSf^jr*^    Arkor "* :  »■«>&»<  ""^  ipladta  heavy  duty 

ml'  rklMaa—TlM  Vulcanlslnc  Matarlal Mfr.  Co.  Hit  W»«»  V«n  iiurra  Si. — OM 
•iMtrto  kaU*.  ac  I2«  volt. 

■aa.  gaiifcla  la  T  r  Whitr.  It  Raat 
w^a  I  BL  IW  Qraya  (hrrl  mrtal  rutirr 
far  14  gac*  vWb  daap  throat  for  odd  ahapMl 
caitlac.  Ooald  twa  raa«hlna  (or  tocavlM' 
c«ttljic. 

lUte^ 

for  >>b  prtauas 
By-  Ja«— Tka  Rqultalito  Lambrr  *  Bup- 

•ly  CMl.  U  PIrlilMlinrr,  IVra. — woodworK> 
mt  aaMkhMry.  *lactrtc  pampa,  alio  carUiad 
Ma  «<  •aatkam  pina  hnnlMT  for  atock. 

■y,  ManWa  Tba  Ohio  Vall-v  Puttvy 
lac  GdMral  Av...  Main  and  Ch«ai.^ 
K.  gaidaai.  rureh.  A«t.— mund 

uaad).  addTMB  Box  III. 

Wka.  lac 

iNn^.  (I 
aa  alMt 

.   .   ,.      ..„     CaplUI     VrrA 
Mfc  fo_  P.  O.  Bol  117.  U  «.  lv.K.T«y. 
M«r.  f«ad  mUlnv  roaehln^rr.  bar  cuiilna 

c»v>l«r«    and    otbrr    tr*<l    mill 

MkM,  rTrtfm-f—  —  MeTaltam  flilk 
Haliry  Cow  *11  l>wl«bl  Kt  — ii»w  machlo- 

ary  (or  iMatary  aUU  at  l-biia..  Pa. 

MMk.    Bar    CMy — f^    nartM-r    Ma<4iln« 
Cai.  tM4  Nonh  Walw  Bt..  K    <;«rl..r.  Mifr. 

eylladar     arloder.     aliniur     <» 
r«r  or  oaad).  alao  a  acrvw  arbor 

  14  In   bMwaaa  Jawa.  with  a  ea- 
•(  ateat  M  toa. 

       ____  -Bakrr-Vawl»r 

ro,    d"  T.    Haddord.    fttrth.    A«C— ooa    « r<>4l  aa«la  atralchlaaar. 

-&    OtiKk     auedwork- 

Mlaa,  MlaaeapoU*— The  TVapalch  Mfc. 
Co .  120  lat  Avr  .  N.,  elct'trlo  uvviia,  A.  R. 
Urapp.  I'ur«-h.  Aat. — punch  preaaea:  anale 
Iron  ahrarii .  IttKh  aiMvd  puwer  haek  aaw ; 
arrvntlne  ■Ikiihk   machlna. 

Mlaa..  MlaiwapaHa  —  Tha  MInneanolla 
CiuiUiFd  Stone  «.'<>..  SS»  MelrapolUiin  Bank 
BWif..  \.  1<.  Huar.  Vrm. — machinery  for 
waahlnr    drylns  and  cruahlnc  planL 

Mlaa_  Mlaaeapall* — The  Norwrctan  Lu- 
theran Deaconaaa  H-Kpliul.  2913  IBth  Ave. 

8. — power  laimdry  equipment  (ur  propoaed laundry. 

Mlaa-  lilaBvapelle— The  Standard  Ma- 
terial Co.  I'lvmuuth  liUli;.  U  L..  Quiat. 

8«-»->'. — nwchlnery  r.iuli)mi-iil  for  waahlnK 
and  Bt'ri.<-nlnK  plant.  dMily  capacity  l.»0«J 

Urn  ;  prulwbly  u  pumpliia  pluiil  •■<|ulpp.-d with  niod.Tn  acr»«rna  and  bfll  cunvoyora. 
druK  llnr,  luoomotlve  craDML 

MIm..  OalfpoH— The  Daily  Herald,  O.  !•. 
Munvy,   I-uri-h.  Aft.— 7  column  pri«a. 

Ma.,  rarlhaae— The  Juvi-nllc  Slioo  Corp. 
— «l)uv  mukliiK  niachlni-ry  for  prolioaed  fac- 

tory  on    Main  St.,    I'liTCe   City. 
Ma..  JHTerMn  rity  —  The  Automat  lo 

Wat-r  rump  Mfa    t*"..  :3C  A  h:a«t  HlCh  8t., 
II  A.  IHviTH.  S«i-y.  iind  Aant.  Trcii«. — rt- 

crlvlnie  hlila  for  machine  toolw.  Uu-ludlnK lathrii.  drill  prvaaea,  braaa  and  aluminum 
furnac<->.  woodworklns  machinery,  oaat- 
Inaa,  rlc. 

Mo.,  Joplla— The  Amer.  9lrn  WTca.,  117 

North  Main  St.  It.  Barker,  I-urch.  Ajt.— 
puwvr  band  aaw. 

Ma..  *apll»— The  Foraythe  Mf|t.  Co..  219 

Raat  Ird  St„  munufactun-r  of  uulomobllo 

bodlea.  A.  H.  Komyth.-.   I'urch.   Aiit.— lathe. 

Ma  Japlla— The  Joplln  Railln  Shop.  422) 

Main  St.,  J.  OralK-r,  Mgr.— drill  preaa. 
Ma..  Japlln — The  M<Kli-m  Trunk  Factory, 

nS  Weal  ith  81 ,  K  Weeka,  M|[r.— rip  aaw 
and  planlnv  machinery. 

Ma..  Japlla— The  Moea  Bowa  FUTRlture 
Co..  lit  Weat  »th  St..  W.  U  Uom,  Ptirch. 
Airt. — wnrKlworklnic  machlnary.  band  aaw 
and   lathe. 

Ma..  Kaana*  CMy— The  North  Mehornay 

WarehouM,  imo  Charlott  St. — band  aaw. 
Me..  HI.  I.eal»— K.  E.  Palmer  Supply  Co.. 

Ry.  Kxch.  Ill(l«. — one  air  comprenaor. 

Neb..  IJaeola— Tlie  Capitol  City  Tire  Co^, 

III  South  nth  St.  A.  L.  Brown.  I'urch. Ajct, — Weaver   tin    loola. 
Neb..  Uaeala— A.  R.  Oaiae.  404  South 

11th  8L — one  to  In.  latba. 

Neb..  Uaeala— R  Knlaley.  SO*  North 
l»th  St. — aole  atllchlna  machlna,  prefer  a 
No.  12  Landla  or  a  Champion  curvad  awl machine. 

Web..  Uaeala— The  Weirtnn  TIrn  Co..  211 

Mnuih  lllh  St,  P.  P.  Wraton,  I'urch.  A«l. _«-l<-rirlG  lire  mold. 

Neb..  IJaeota  -The  Wolff  f  VC*  ̂ O..  l»«l 
O    St..    I.  repair   »>>"P.^W    Wolff, 
Pureh      >  1    laihe   and    drill    preaa. 
electrical!. 

W.  J„  Olaa*ea4er — The  Qlouceater  Sanl- 

Ury  Milk  Co^-c«nveyora  and  larite  ca- 

pacity automatic  bottle  niUnB  mnchlnea. 

If.  r.,  Albaay— F.  A.  Weat  Co .  Inr  5 

Main  SI  .  I  >  I '.  Blewer.  I'urch.  A»t,— -prlnt- 
lac  preaw-e  and  book  bindinc  machinery 
aad  acialpinent. 

M  r„  Baai — D.  M.  While,  Bavona  IM. — 

nve  nr  10  cal.  capacity  Ire  rri-am  fre<-»lnK marhln-ry    and    «    tube    and   cana. 

N.  T..  Binahamlain — Broome  County  Sii- 
pervleora.  J  11.  Ji\\<!l.  I'un-h.  A|tt, — latli. . miller,  drill  iinnx,  compreaaor  and  luiiK 
(or  county  repuir  aliop. 

N.    v.,    BInahamtoa— E.    T.    aaice,    Stiite 
81. — nuichlnc  IouIk  (or  motor  repair  Inolu^l 
Inc  Internal  grindera  (ur  cyllndura. 

N,     Y..     Blnahamlon — H.      Monroe,      1'.: 
%\"ater    81 —om'     motor    driven     ulr     com 
preaaor  with  lank  uino  n  mnull  lathe  huUiiIn 
to  mount   wire  bruKln-H  for  rubber  (n'urii  \ 
Inir,    (uaed). 

N.  T..  Buffalo— D.  Calnbuao,  055  Rlllcii 
SI. — ahi-el  metal  roller  and  foiiler,  both  :i  ' 
in.,  alao  ediilnx  machine  and  power  puix  i< 

N.  T.,  Baffala— The  Stewart  Motor  Corp., 
»S  I>ewey  Ave.— powvr  iiunrli  preaa  or  bar 
cutler,  capuolly  1  In-  by  G   In, 

N.  v.,  raiiandalcua — The  Tobin  Sanh 
Co.  la  to  chiuiK''  It"  KiiBollne  power  to  elec- 
trlcjil  power  und  U  open  fur  quutatlona  iiinl 
literature  on  electric  power. 

N.  v..  Rlmlra—The  Federal  Rn.lio 
I.,iil><>riiturleB  Ina,  C.  K.  JohnHon,  4U3  W> -i 
iHt  St.,  Purch.  Agt. — machine  loola  iih.i 
tHiulpiiient  fur  the  manufiicturo  of  aiii.iii 
melal  electrlcul  parla,  alao  electrical  t<'>.i 
ing  e<iul|>ment. 

N.  v..  Kadleott— The  Mafic  City  loe  < '■■. — Ii'e  mnnufuclurlnK  machinery  for  n<  w 
plant  now  In  courau  of  conMtrucllon, 

N,  T.,  Oanpurt — The  Wiokwira  I.imeatotn' 
Cn. — riK-k  lianillliiif.  cruahlnf,  aoreeiiUiK  uiid 
atorliiK  niiichhiery  and  equipmi-nt  nlxo 
Hpecliil  eiiiilpmint  for  the  manufacture  •■f 
acrlcuUurul   lime. 

N.  v.,  fllover«vllle — A.  J.  Bachman  i'". Inc. — four  or  five  3i  In.  knittlnic  machlii' 

N.  y.,  Ilultand  Patent — The  Bd.  K<Uic  ,  i  '. 
H.  l.lHle,  I'urch.  AkI. — machine  tool  enmii 
menl  for  vnciitlonal  department. 

N.    T.,    I.«Bf    laland    Clly- The    Wiipi      i 
ISIeotrlc     Co..     Harrla     Ave.,     A,     Verh. 
I'urch.  Airt. — one  diao  crinder,  H  in.-24    ■<• 

diac 

N.  Y.,  Naaaau — Prior  A  Wllliama— :i  1 
juatablu  Iron  rip  aaw  table.  ' 

N.  Y.,  Koeheiler — W.  A.  Oeitfenbaoh.  ' 
Slrathiillen  Park— aeveral  Cl<'Ve|and  no'  ■ 
nuitlca  McMlel  A  .No.  1,  aplndle  drive,  it 
ln,-|-I  In.-I-U  In.  (uaed  but  muat  be  9r,  . new), 

N,  T..  Roehenler — ^The  Rocheatar  T.  M  <•. 
A  .  H.  1'.  I*n«Iule.  r.enl.  Secy. — machine 
and  wiMKlworkUiK  toolM.  niao  ahop  toola  iiml 
equipment    for   vocullonal  claaaas, 

N.  Y.,  Umllhbnro — Ockerman  *  Wltlo  V, 

U.  J.  Wllhey,  I'urch,  Aft. — woodworkiiiK toola  and  ixiulpmeni. 

N.  Y.,  War«aw — O.  Scott— complete  amiill 

iobbvra  print  Inic  oulDt  with  machinery. 

N.  Y..  WaterUwn — O.  B,  Cornwell,  42* 

Kaat  Flower  Ave. — one  Iron  adjuatable  aaw 
table  with  carrier. 

N,  Y.,  Walertowa- Kc.pa  Broa.  Tin-, 
Water  St..  A  Fried,  I'urch.  Aft.— Kliaf'im. 
hanaera  and  upeclnl  machinery  for  the 

manufttcturo  of  coraeU  (Individually  motor 
driven), 

N.  Y.,  Waverly— R.  Perry— machlna toola  for  motor  repairinf. 

M,  C  Anbevllle— The  Biltmore  Induatri*; 

—one  J6  In.  Ooddard  Burr  pteker  mixinf 
machine. 

W.   r..  Old  Fart— The  Old  Fort    *""-  
  " 

W    A.lamn.   MKr.  and   Prea.— inurl 
l.nnn  aplndle  yam  mill,   (new  or  u 
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N.  C  Pinetnps — Tlie  PInetops  Milling 
Co.,  P.  O.  Box  (ir,,  J.  H.  SauiMiiTs,  Msr. — 
$11,000  t(.  $12,000  wortli  of  roller  mill  ami 
meal  mill  m;u-hiiiery,  also  crude  oil  engine, 
(new   or  used). 

O.,  Akron — H.  I.,.  Sutton,  1049  Diagonal 
Rd. — one  10  x  10  air  compre.s.sor  with 
tank;  two  moulding  machines;  one  10  ton 
crane,  20  to  30  ft.  span  ;  one  electi  c  hoist. 

O.,  Cincinnati — The  Clifton  Pratt  Co., 
1224  West  8th  St.,  A.  K.  Clifton,  Purch. 
Agt. — one  No.  12i  or  13  Toledo  punch  press 
or  No.  39  Bliss  with  IJ  in.   stroke. 

O.,  Cincinnati — The  Economy  Mchy.  Co., 
428-30  Kast  Pearl  St.— J.  H.  Flynn,  Sr., 
Purch.  Agt. — caterpillar  tractor  shovel 
with  ?i  cu.yd.  bucket  ;  complete  revolving 
9  X  16  in.  jaw  crusher. 

O.,  ColuuibuB — The  Columbus  Builders 
Supply  Co.,  Front  and  Long  Sts.,  W.  F. 
Kern,  Secv. — sand  and  gravel  handling  ma- 

chinery  and   coal   handling  equipment. 
O.,  Toledo — J.  Myers,  1958  Glendale  Ave. 

— linotype  machine  for  job  printing  plant. 
O.,  Youngstown — The  Bd.  Educ,  16  AVest 

Wood  .St. — quantity  of  various  machine 
tools  and  equipment  for  Rayen  High  School 
manual    training   division. 

Pa.,  Brookville — The  Bd.  Educ,  Boro  of 
Corsica  and  Union  Twp.,  c/o  S.  C.  Beeman, 
.Secy.,  R.  D.  No.  4.  Brookville — equipment 
for  vocational  department  and  mechanical 
engineering     shops. 

I'a.,  niestcr — Tlie  Chester  Dairy  Supply 
Co..  f|th  and  Hyatt  Sts. — equipment  for 
metal   working  shop. 

Pa.,  Corry — The  Corry-Jamestown  Mfg. 
Corp.,  manufacturer  metal  furniture — Bliss 
press  and  Stiles  punching  press  4  in., 
(used). 

Pa.,  Mononicaiiela — The  Coshocton  Iron 
Wks..  Axleton  St. — one  10  ton,  one  5  ton 
and   two   2   ton   cranes. 

Pa.,  Phila. — The  Alva  Carpet  &  Rug  Co., 
Kin.sev  and  Hedge  Sts. — looms,  throwing 
frames,  twisters,  shafting,  belting,  machine 
shop    equipment,    etc. 

Pa.,  Phlla. — The  Cambria  Silk  Hosiery 
Co.,  A  and  Cambria  Sts.,  L.  Weber.  Purch. 
Agt — quantity  of  full  fashion  automatic 
hosiery  machines,  dryers,  .'throwers,  twisters^ belting,  shafting,  etc. 

Pa..  Phlla. — The  Dept.  Pub.  Heath,  Room 
584.  City  Hall — W.  S.  Twining,  Dir. — one 
milling  machine,  geared  head  high  power. 

Pa.,  Fliila. — The  United  Tapestry  Mills, 
Erie  Ave.  and  Amber  St. — looms  and  weav- 

ing machinery  for  new  factory. 
Pa..  Pittsburgh — J.  F.  Casey  Co.,  Union 

Arcade — one  5  ton  and  four  2  ton  cranes. 
Pa.,  PittKburgh — H.  J.  Heinz  Co.,  1062 

Main  St.,  picjiles,  i)Te.serves,  etc. — lathe, 
drill    pres.s,    grinder   and    hack   saw. 

Pa.,  Rural  Vailey — The  Advance  News- 
paper, H.  C.  Peters,  Purch.  Agt. — linograph 

machine. 

Pa.,    Well8boro — L,.    B.    Marvin — machii. 
ery    and    e(iuipment    for    proposed    planinif 
mill  on  Tioga   St. 

S.  C  Andrews — The  Andrews  Mfg.  Co. 
— machinery  for  the  manufacture  of  slack 
barrel    staves,    headings,    etc. 

S.    C    Charleston — The    Woodstock    Mfg. 
■  Co.,   Center   St.,   J.    F.    Williams,    Pres.    and 
Mgr. — complete   line    of    machinery    for    the 
manufacture  of  fibre  cases,  containers,  etc. 

Tean.,      Chattanooica  . —  The      Davenport 
Hosiery    Mills.    906    Ceorgia    Ave. — hosiery 
winding  machine,  Altemus  make  preferred. 

Tex.,  Iteuumont — The  Brooks  Supply  Co., 
799    Franklin  St. — additional  machinery  for 
machine   sliops. 

Tex.,  GaineKville — C,  H.  Leonard — print- 
ing press  and  folder. 

Tex.,  San  Angelo — C.  B.  Metcalfe  &  Son 
— complete  machinery  for  the  manufacture of   brooms. 

Va..  Norfolk — The  Atlantic  Iron  Wks.. 
Water  St..  F.  H,  Masi.  Pres.  and  Mgr. — 
machine  shop   equipment. 

\V.  Va..  Weston — The  Independent  Pub- 
lishing Co.,  R.  A.  Hall.  Purch.  Agt.^-ono 

8  x   10  job  press  and  mitoring  machine. 
W.  Va.,  WlieelinR — The  Construction 

Dept.,  51  16th  St. — one  vertical  electric 
blue  print  machine,  220  volts,  60  cycle,  a.c. 
preferably  a  Pease  style  J.  P. 
W.  Va.,  Wheeling — The  Wheeling  Steel 

Corp.,  Wheeling  Steel  Corp.  Bldg. — shapers, 
milling  machines  and  lathes. 

Wis.,  Cudahy — L,  Odry.  1211  Packard 
Ave. — gas  storage  tanks  and  pump. 

Wis.,  Fond-du-lae — The  Hurcum  Fuel 
Co..  35  West  1st  St..  will  open  bids  about 
April  10  ior  machinery,  equipment,  con- 

crete, etc.,  for  four  storage  elevators, 
about  1.000  ton   capacity 

Wis.,  Kenosha — The  W.  J.  Pine  Machine 
Co. — one  30  in.  x  8  ft.  and  one  24  in.  x  6 
ft.  planer;  five  engine  lathe.s,  one  12  in.  x 
4  ft.,  two  14  in.  X  6  ft.,  one  16  In.  x  6  ft. 
and  one  20  in.  x  8  ft. ;  one  24  in.  power 
feed  drill ;  one  drill  grinder ;  one  2  in.  hard 
screw  machine;  one  No.  2  milling  machine; 
one  24  in.  shaper  and  one  Universal  grind- 

ing machine. 
Wis.,  Ludysmtth — P.  Zachek — blacksmith 

shop  equipment. 
Wis..  Madison — G.  Nelson,  117  West 

Johnson   St. — automobile   repair   equipment. 
Wis.,  Madison — The  Pennsylvania  Oil 

Co.,  731  Fast  Washington  St. — tanks, 
pumps,  vats,  etc. 

Wis.,  Madison — J.  Werth,  542  State  St. — 
shoe  repair  machinery. 

Wis.,  Manitowoc — A.  M.  Richter  Sons 
Co.,  South  8th  and  Madison  Sts. — storage 
tanks,  fermenting  tanks,  generators, 
presses,  etc.,  for  proposed  cider  vinegar 

plant. 
Wis.,  MerriU — C.  Kuehl — one  30  In.  to  32 

in.  band  saw ;  4  In.  to  6  in.  planer ;  medium 
size  shaper ;  sander  ;  glue  pots. 

Wis.,  Milwaukee — The  Blochowlak  Dairy 
Co.,  1364  4th  Ave.. — additional  dairy  equip- 

ment including  separators  and  churns, 
power  driven. 

Wis.,  Milwaukee — J.  J.  Czaja,  901  Holton 
St. — ice  making  and  refrigeration  ma- chinery. 

Wis.,  Milwaukee — The  Delta  Mfg.  Co., 
911   5th  St.- — small  milling  machine. 

Wis.,  Milwaukee — J.  Hack,  1217  12th 
St. — one  swedging  machine  for  beading 
purposes. 

Wis.,  Milwaukee — The  Milwaukee  Forge 
&  Machine  Co.,  340  Oklahoma  Ave.,  V.  F. 
Braun,    Purch.    Agt. — trimming   press. 

Wis.,  Milwaukee — The  Quality  Dairy  Co., 
2347  Hadley  St. — special  dairy  plant  equip- ment. 

Wis..  Milwaukee — M.  Thiel,  680  Russell 
Ave. — Universal  woodworker  equipped  with motor. 

Wis.,  Sparta — P.  J.  Domke — drill  pre.>is, 
air  compressor,  jacks,  gas  storage  ta.il; 
and   pump. 

Wis.,  Spooner — The  Spooner  Milling  Co., 
J.  W.  Sleight,  Purch.  Agt. — flour  and  feed 
grinding  machinery,   motor   power. 

Ont.,  Allenford — J.  Temple — equipment 
for  garage  and  auto  repair  shop. 

Ont.  Gueiph — The  Gil-son  Mfg.,  Ltd.,  R. 
Dawson.  Purch,  Agt. — punch  press  with  ca- 

pacity of  from  45  to  50  ton  pressure  with 
appro-ximately  a  5  in.  stroke. 

Ont.,  I.ondon — G.  Little  of  Robinson  Lit- 
tle Co..  343  Richmond  St.- — artificial  ice 

making  equipment. 
Ont.,  Montreal — G.  Thompson,  2280  St. 

Hubert  St, — small  lathe  and  about  $500 
worth  of  tools  and  equipment  for  garage 
and  repair  shop. 

Ont.,  Parry  Spund — C.  W.  Thompson  & 
Son — equipment  for  garage  and  auto  re- 

pair  shop. 
Ont.,  Walkerviile — R.  H.  Cunningham  & 

Co.  of  Walkerviile.  has  secured  a  building 
at  351  Glebe  St.,  London,  and  will  install 
equipment  for  the  manufacture  of  electri- 

cal furnaces. 
Ont..  West  I/Orne — The  Seaman  Kent  Co. 

— special  woodworking  machinery  for  the 
manufacture  of  oak  and  hardwood  flooring. 

Ont.,  West  Toronto — A.  R.  Williams  Ma- 
chine Co..  64  Front  St. — air  compre.s.sors 

and  general   shop   machinery. 
Ont..  Wlarton — The  Kastner  Lumber  Co. 

—equipment  for  saw  mills. 
Sfllllllllllllllllllli 
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Metal  Working  Shops      \ 
liiiiiiiiiiiiiiitiiiiiiimiiiiiHiiiiiiiiiiiiiiiiitiiiiiiiiitiiiiiiiitiiiiiiiit^ 

Cai..  Oakland — S.  S.  Herrick,  foot  of 
Adeline  St.,  has  awarded  the  contract  for 
Vhe  construction  of  a  1  story  machine  shop 
on  18th  and  Campbell  Sts.     Estimated  cost, 

$5,000. Cal.,  Stockton — Cohen  &  Coiren,  45  South 
Eldorado  St.,  will  build  an  auto  repair  .shop 
on  North  Sutter  St.     Estimated  cost,  $6,000. 

Conn..  East  Hartford — (Hartford  P.  O.) 
— T.  Shannon.  Russell  St..  South  Manches- 

ter, has  awarded  the  contract  for  the  con- 
struction of  a  1  story,  80  x  100  ft.  gar- 

age and  servnce  station  on  Conneaticut 
Blvd.  here.  Estimated  cost,  $40,000.  Noted 
March     9. 

Conn.,  Georgetown — Gilbert  &  Bennett 
Mfg.  Co.  has  awarded  the  contract  for  the 
construction  of  a  3  story,  52  x  150  ft.  ad- 

dition to  its  wire  goods  factory.  Esti- 
mated cost,   $75,000. 

la.,  Des  Molne»  J.  A.  Klemm  Mfg.  Co.. 
1322  Grand  Ave,  manufacturers  of  auto 
supplies,  will  soon  award  the  contract  for 
the  construction  of  a  1  story,  66  x  84  ft. 
factory  and  garage  on  Orand  Ave.  Esti- 

mated cost,  $10,000.  F.  A.  Harris,  3815 4th  St.,  Archt. 
ni.,  Chicago — The  Dwyer  Equipment  Co., 

9  West  Kinzie  St.,  has  awarded  the  con- 
tract for  the  construction  of  a  1  story, 

80  X  125  ft.  factory  at  4534  North  Ave. 
for  the  manufacture  of  ventilating  fajDS. 

Estimated  cost,  $15,000.  ' III.,  Chicago — The  Hudson  Motor  Car  Co., 
25th  St.  and  Michigan  Blvd.,  has  awarded 
the  contract  for  the  construction  of  a  3 
story.  100  x  300  ft.  office,  sales  and  service 
station  on  22nd  St.  and  Michigan  Blvd. 
Estimated  cost,  $350,000.  Noted  March  2. 

III..  Chicago — R.  Johnstone,  c/o  O.  Van 
Gunten.  Archt,,  800  North  Clark  St.,  ha» 
awarded  the  contract  for  the  construction 
of  a  2  story,  42  x  82  ft.  auto  repair  shop 
on  Clark  and  Howard  Sts.  Estimated  cost. 
$20,000. 

lU.,  Chicago — A.  Hikele,  1311  Washburn 
Ave.,  has  awarded  the  contract  for  the 
construction  of  a  2  story,  72  x  107  ft 
garage  on  Taylor  and  Garibaldi  Aves.  Esti- 

mated  cost,    $50,000.      Noted    March    2. 
111.,  Dixon — E.  R.  Watts  is  having  plans 

prepared  for  the  construction  of  a  1  story, 
64  X  150  ft.  garage.  Estimated  cost. 
$40,000.     Private  plans. 

III.,  Olen  Ellyn — O.  Smiller,  520  Crescent 
Blvd.,  is  having  plans  prepared  for  the 
construction  of  a  2  story,  60  x  150  ft.  garage on  Crescent  St.  Estimated  cost,  $40  000 Private  plans. 

ni.,  Harrlsburg — O.  O.  Cummins  Garage 
&  Repair  Shop  is  having  plans  prepared  for the  construction  of  a  1  story,  80  x  160  ft 
garage.  Estimated  cost,  $40,000.  Private 

plans. Mass.,  Worcester — The  Amer.  Steel  & 
Wire  Co.,  Grove  St.,  has  had  plans  prepared for  the  construction  of  a  1  story.  60  x  100 
ft.  galvanizing  plant.  C.  E.  Goodrich,  c/o owner,  Engr. 
Mo.,  Jefferson  City  —  The  Automatto Water  Pumj)  Mfg.  Co.,  236  East  High  St 

is  having  plans  prepared  for  the  con- 
struction of  six  or  seven  1  story  factory buildings.  Estinvated  cost,  $100,000.  B  F 

Schuetz,  Pres.     Private  plans. 
Mo.,  St.  Louis — The  Famous  Barr  Dry 

Goods  Co.,  6th  and  Olive  Sts.,  plans  to 
build  a  6  story  garage  on  7th  and  Elm  Sts 
Estimated  cost.  $400,000.  W.  Levy  625 
Locust   St.,   Archt. 

Mo.,  St.  Louis — ^The  Johnson  Automobile 
Co.,  3667  Olive  St.,  is  having  plans  pre- 

pared for  the  construction  of  a  2  story 
50  X  52  ft.  garage  at  3667  Olive  St.  Esti- 

mated cost.  $45,000.  W.  L.  Johnson,  Pres 
W.  P.  McMahon,  Title  Guaranty  Bldg., Archt. 

Mo..  St.  Lonls — The  Levering  Investment 
Co.,  Pierce  Bldg.,  is  having  plans  prepared 
for  the  construction  of  a  3  story,  100  x  150 
ft.  office,  warehouse  and  shop  on  12th  and 
Gratiot  Sts.  Estimated  cost.  $150,000.  J. 
R.  Whittshore.  Pres.  P.  J.  Bradshaw,  In- 

ternational Life  Bldg.,  Archt. 
Mo.,  St.  Lonis — The  United  Ry..  c/o  R. 

Wells,  receiver,  39th  and  Park  Sts.,  has 
awarded  the  contract  for  the  construction 
of  a  2  story.  50  x  72  ft.  and  1  story.  80  x 
208  ft.  office,  repair  shop  and  warehouse, 
on  Taylor  St.  and  Bway.  Estimated  cost, 
$100,000.     Noted   Oct    13. 

N.  J.,  Camden — Lackey  &  Hettle,  Archts,. 
5  Hudson  St.,  will  soon  receive  bids  for  the 
construction  of  a  1  story,  150  x  160  x  175 
ft.  sales  and  service  station  on  Federal 
and  Newton  Sts.  for  the  Studebaker  Sales 
Co.,  c/o  architects.  Estimated  cost, 
$65,000. 

N.  T.,  Binghamton — E.  T.  Galge,  235 
Vestal  Ave.,  has  awarded  the  contract  for 
the  construction  of  a  machine  shop,  repair 
and  siorage  building  on  State  St.  Esti- mated cost,   $40,000. 

X.  T.,  Binghamton — M.  and  H.  Hor- 
rowitz  have  purchased  a  site  on  Hawley 
and  Collier  Sts.,  and  plan  to  build  a  1 
story,  47x75  ft,  machine  shop  and  ear  stor- 

age plant.  Estimated  cost,  between  $12.- 000   and   $15,000. 

N.  Y.,  Waverly — R.  Perry  plans  to  build 
a  2  storv  machine  repair  and  car  storage 
plant  oii  Elizabeth  St.  Estimated  cost, 
between   $15,000  and   $18,000. 

O.,  Cleveland — C.  W.  Pessenden,  2371  East 
4th  St.,  has  awarded  the  contract  for  the 
construction  of  a  1  story,  50  x  141  ft. 
garage  at  2892  East  116th  St.  Estimated 
cost,  $50,000.     Noted  March  9. 

O.,  Cleveland — McKinney  Steel  Co.,  802 

Perry  Payne  Bldg.,  has  awarded  the  con- tract for  the  construction  of  a  1  storv 
sintering  plant  on  Dllle  Rd.  Estimated 
cost,   $75,000. 
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»».  rw^  T  T.  oib.  «/•  n  T.  ••%»«• 

•nt.  M  aMtii  uth  a  «ui  ««••»<««  «  M^ 
u«>itiBaM  n  fua«>  °«'*'A*.'*.°*  *~ 
mttf  Am   ■wiliMfi  •«.  n*.**^    __ 
Wta-  niiTi  •  P»«l^  Archt,  SU 

rVMCtK  (M«wa«kaa  P.  €>.>.  U  r»r«lvln« 
Mte  far  Ik*  iinliiiillrn  of  a  l  atury. 
••sit*  a  jam-*  oo  Partttrd  A»r~  .'"I 
U    Odry.    lilt    Paekard    A»».      ■^Imalwl »«•••••■  — 

Mmmmmm—a.     Natono.     IIT     W«a( 
at,  la  itJiHtt  bklB  for  ih*  ooa- 

TO  X   sort 
!      |M|MT 

it. 

Market 

m    h«v- 
i.>iruc(l(>n 

tnnnufttc- 
Co..   1S&» 

  BMs.  Arotit 
   Mwrffi  B«lck  Co.  win 

vxm  award  Um  eoatimw  for  tlM  eonatruo. 
ttaa  «r  a  1  alory.  ••alM  "-.fK***.^ 
Mala  •!.  BMlaMl«4  coa«.  l«*.tM.  Prl- 
vata  pla—      Mo(*d   March   T. 

-Th»     Durant     Motor*    of 
tail    Royal    Bank    iu«l|..   Toronlo. 
tailM  a   a   otory.   $•>«•«  .IJ.  aoU> 

  k«r«^      BMlnatad    eoat    t«**.M«. 
Prf*«i  plaikb  _ 

■I,   ratTT    tiaai  ■  C.  W    'mompaon   * Blaa  to  bulM  sarax*  and  auto  rrpalr 
M  iipiari  tha  ana  d«airorMl  by  Ar*. 

General  Manufacturing  i 

_     _    W   Hama  Co..  Ill  Calt- 
Baa    Ftanclaooi,   plana   to   i-on- bolMUnsa   to   it* 

Cal.  r»taiaa  "H—  Caitfomla  Pnm*  * 
Aprtcai*  Qrvorr*  Aun..  San  Antonio  St.. 
tei  J<wr.  plan*  tu  iMilld  a  14  atory  paeklns 
~1M     •>«     •'oopvr'*     Xnd     Bctonalon     tu — 

itMl  comt.  ti:t.O»«.     Privata  plana. 
CbL.  F»»»aa  Tka  firiiiB  Vaearoal  Mfc 

OOL.  «••  IX  Ht .  baa  awar«ad  tba  contract 
•tr  lh«  rooMnjctloa  of  a  1  alory  maoaroal 
fbatory  oa  Bhxk  27.  Batimalad  coM. 
tlS-M*. 

Cat.  ■anaaialt  Ttii  Paliromla  Candy 
O*.  c/o  A.  W.  NorrU.  oootraetor.  Paoplaa 
•aikk  BMc.  kaa  awardad  tba  eontraei  for 
Ika  coaMrvetloa  of  a  t  atory.  10  a  1*0  ft. 
•aady  tMCorr  ••  R  8L  BiUiaatad  aoat. 
|M.liML 

Taaa,  Hattfar^ — Buck  *  Sbaldan.  Inc.. 
ArrWa  and  Hnan..  M  l>nMt>«-«  Hu 
will  aoo*  award  ina  eoatraet  for  the  con- 
•uvrtloa  «f  a  I  atory.  t«  s  loe  ft.  and  ■« 
n  i—  tt  broak  fketo>7  on  Wln<l»or  Ave. 
ftar  Iba  ralWr  Dnuh  Co..  Aolum  Kt.  ISa* 

fiao.oat.     N»trd  i<<n>t.  t. 
Caaa,  Xaw  Mavaa  Th«-  N'atl.  Flltfr  A CkHh  Waavtnc  Co..  IT  Hop*  Ht..  Brooklyn. 

X.  T.  la  bavin*  Piann  pn-pari<i  fur  Iha 
a— aliawliiii  of  a  1  ainry  fartory  on  I>lx> 
wafl  Atr*.  aad  Matbar  St..  hvra.  BHlmatrd 
aoaC  IM.aM.  W.  O.  Tat%  BroaJivllla.  .V. 
T,  Aickc  aad  Bwr. 

Via..  MliHili  tJacfcaoavnia  P.  O.)— Tbo 
Pwaam  t>umlwr  Co.  plana  to  build  aaw 
laUl   to   rvplaaa   lb*  on*  daatroyed   by   Orr. 
   |I4«.M«. 

BaikroldTy 
Cat.  *1*»  Bvraard  Av*..  baa  awarded  ilw 
aaatrart  f"r  Iho  raaat ruction  of  a  t  atory. 
to  «  I  J*  ft.  fartory  on  Arcyl*  and  Craw. 
Hard    m»       l>«iinai«»t   niMt.  l«t.O0«. 
OL.  aaat  •«.  L*aU — Tho  Cain  liurlay 

laailiil  t'jm,  !«*•  Chvtnkal  iUdf.,  Ht.  LouK. 
Ma,  M  kauri*  plaaa  prafMrMl  f'.r  th«  ron- ■IftMtlaa  of  a  I  aad  •  alarT  htmlMr  plant 
ta  nalaiM  tka  oaa  4aair«rad  by  flr-.  r>ti 
mMii  titl.  »4t.«M.  K  M  CaJa.  r-r*>. prtrala  plaaa 

m.  Baa*  M  I.«aU  Tb*  llWrbUnd  i<-' Ciaaia  Co..  alana  to  bolM  a  I  at»ry.  ;«  a 
»#.*T  S  •»-U  «  1*»  ft  lea  ertmm  fa^-'ory 
a*  BL  Clair  and  XOtb  fta.  Batbaatad  ooat. 
tUjtt*.     pTt**i>  pUna 
au  Malliaa  Thi  Matlonn  CrMiin*ry 

Co.  baa  award*4  tba  oaatraet  for  Iho  am- 
mrweUm  «r  •  1  Morr.  Mall*  ft.  dairy 
aa«  WMiiii>r  IMtonal«d  mat.  ti%»-t. P.    W»ftr»m.   Mar. 

■tana  to  tmlld  a  1  aad  I  atoryjeowdvr  plant EatlmaiMi    ™at.    tSM.iM. 
PtackaayvUia,  Bncr. 

Maa^  Kaal  l>«iBU»— Thr  Hayward 
Wooirn  Co  .Vorth  Main  Si  .  haa  uwardMl 
tb*  contract  for  thr  ronntructlon  of  a  1 

atory.  «  s  II«  ft.  an.l  (t  x  U«  ft  >ly«- 
houa*  and  picker  bulklln*.  Katlmatcd  ouat. 
tl<>«.t>««. 

MaM..  Martbara— Tba  tVnnlaoo  MfB.  Co.. 
l-'ariiiinvtiam.     has     awanlnl     thr     o>ntr«ot 
fur  ih*  coaatruo 
ft.   faetory  tor 

producta.      HMI« 
Mtak,       Il«lra«l— Tl>f> 

aBUaa««    <\>.     tilt     Ul"l' 
lES     plana    prrlHiml     for     ;...      . arm  1  atory.  S«  x  t«   x   lu&  ft 
tarlnc    plant     on     Windrr     Ht. 
cvatTftl.OM.      Haalclon.  CTIark  A 
Book   Bide..  Arehta. 
Mkk..  Dvtrall — T\\f  Mllla  Baklnv  Co.. 

ties  Ith  Si  ,  will  noon  awarti  thr  nmtract 
tuT  thr  r<iniitructk>n  of  u  J  i<tor>.  Tw  x  140 

n.  tMkkrry  plant  on  Morrlok  Av«.  Kall- matsd  coat,  $40,000.  Smith,  Hliiohman  A 

Orylla.  710  WaahlnBton  Arcaili-,  Archtn. 

Notad  March  • 
■Haa..  Mlaaaapell*— Th«  Fulton  Batr  A 

Oatton  MlllH.  «4J  s.curlty  Bld» .  V.  C. 

Doiwlaa.  rT-i>r.-a<ntutlv.\  la  havlnc  plana 

pr«par*4  for  th<.  count  ruction  of  a  S  atory 
Krtory  ami  admlnlitratlon  bulMlnit  on 

Kaat  Hennepin  Ave.  and  Tafl  8t.  Mtl- 
malol  rtMit.  1100,000.  KM*  A  Colbum, 
}4t    Plymouth    Bide..    Archu. 

Mlaa..  MlaamHMll*  —  The  Norwegian 
I^thvran  neac«>n«i»  Hoapltal.  Zl\i  l&th 
Av*.  8..  la  havlnit  plann  pre|mre<l  for  the 
raaatnMtloa  af  a  I  atory,  4K  x  7i  ft. 
pow*r  hoaaa,  laundrv  nnd  dormitory,  on 
15th  Ava,  8,  and  24lh  St  K»tlmttted  coal. 
Iisnoo.  P.  PMUliHin.  Su|ii  Macney  A 
Tuvlcr.  Itt  South  9th  St  .  Arehta. 

Mlaa..  M.  Paal — The  IUM>-Jam«a  Qlaaa 
Co..  10»  Kaat  9th  St..  haa  purchaaed  a  alto 
on  tth  St.  near  Mlnnenota  St.  and  pinna  to 
build  a  4  atorv.  BO  x  190  ft  fartory  and 

oBlce.  Eatlmati-d  ccMrt.  llSO.oiict  Will  nrob- 

■hly  I*  built  In  19!1  Architect  not  an- nounoMl. 

Ma..  Haaalbal — The  Roblnaon  Broii  Paint 
Co  JOI  .•touth  Bth  Ht  .  hn»  n\>  .irrlfd  the 
<»ntract  for  the  con»tructlon  of  «  1  »lory 
factory  and  warehoUHP.  Eitlmated  ooat. 
140,000.     Noted  Peb.  II. 

M*..  JelTaraaa  CHy — ^Ruwart  Bro*.  Mfg. 
Co..  100  Monro*  St.,  plana  to  build  a  I 
and  i  atory  addition  to  lu  Muldllnir  fac- 

tory. Batlmatad  ooat.  tli.OOU.  Arobltoct 
not  ■elected. 

Ma..  Marakak  —  W.  C.  Plaher  and  T. 
Tlwrp  plan  to  build  a  1  atory  dairy  and 
le*  creniii  fiirtury.  Batlinaied  euat.  t2S.- 
000.     Architect  not  aalotrted. 

M*..  nt.  L«ala — ^The  American  Syrup  A 
Preaervlne  Co..  Ruikln  Av<v..  la  havlni; 
plan*  prepared  for  the  coiiHtnictlon  of  a  2 
atory.  00  s  121  ft.  factory  and  wnrehouao 
at  lilt  Penroae  Avo.  Rutlmntnl  foit. 
121. UOO.  B.  J.  Uiwlur.  404  Sawyer  Bide, 
Archt. 

Mo..  HI.  Laala— M.  Biiaa  A  SonK,  SITE 
Kaal.in  Ave,  nre  huvinr  plunM  rirejiiirrd 
for  the  ronntrurilon  of  u  1  ntory.  80  X  12l> 
ft  laun<lrv  at  tlim  l-Uiiilon  Ave.  l'>tlm»ti'<l 
coat,    tl&.ono.       rrlvate    plana. 

Ma..  Pierre  Clly — The  Juvenile  Shoe 

Corp.  Carthaae,  plan*  lo  build  a  «hne  f.io- tory  on  Main  Ht.  here.  Kallmnted  ooirt. 

1 1 0.000. 
N.  t„  Blarhwaad — The  Cambria  Hoalery 

Mllla.  A  and  Cambria  Rta..  I'hila.,  will 
acion  r<-<'<-lve  bid*  for  the  ronatrurtlnn  of  a 
I  aii>ry  41  x  200  ft.  hoalery  mill  here. 
Kallmal.-<1  co«t.  115.000.  M  W.  l-:aaby. 
1104   Cheatnut    Ht  .   I'hila..    Kner. 

S.  I..  4JUare.leT — Tlie  flloureater  Sani- 
tary Milk  Co  l»  hiivlii*  plnriB  preparMi  for 

the  eonntrurtlon  of  n  I  »tory.  4«  »  »0,.f<- 
biitilln*  plant.  K»tlmated  coat.  111.000. 

turkey  A  Iletll'-.  S  Hudaon  Kt .  Camden, Arehta. 

M.  '..  Maatelalr — The  Mnnlclair  nink  A 
Ic*  Co  0/0  O.  Backhoft.  Archt.  and  Knrr.. 
t  Clinton  St..  Newark,  la  havln«  nkctchea 
mad*  for  tha  conatructlon  of  a  1  atory, 
12S  X  250  ft  IM  plant  and  akatlnc  rink. Katlmated  CoaC  fltO.OOO. 

!«.  Y  .  Baffal*— Tb*  WaaUnchOua*  Kleo- trie  *  Mfa  Co.,  Bllloolt  Sq™  plana  to 
build  a  1  alory.  111  x  111  ft  factory 
and  wareboiw*  an  Milton  St.  Batlmatcd 
•oat.    1 1 7.000. 

W.  T..  Oa*p*r«  The  M'l.  kwlre  T.lmeatone Co.  plana  to  build  acrlnillural  time  plant 
to  replace   (he  on*  which    wua   reteritly   il<- 
•iroywl  by  lira.    HMtonatad  loaa.  lio.ooo. 

I.Htle   Fall* 
-The  Bamet    Liealher 

M.  T. 

Co.   Ir- 

a   3 
taclur.  i  •' 
Addreah   r..   L..    \\  iiiu  .  r 

M.    v..    Urn*    Ulan. I    >    <-  u'   RonionnI 
MacarunI  Cu..   612  J,.  n^'  .  plana  to 
build    a    S   atory    addition    lu    It*   (aetory 
on   Jackaon    Avo.      Arohltocl    not    aolooted. 

N.     Y..     New     York— The     (lothuiii 
llualvry  Co..  510  5(h  .\\f  .  plana  to   i 
furtury    on     Slnl    .St.    und     iRt    Ave. 
mated   coHl,    |25U,0Uii. 
Om  Akroii — Till'  Bn>wn  Clravea  Co.,  «r. 

I<^«t  MllUr  .\\''  III  x.iirnclurera  of  »»»h 
doora  und   IiiKm  .  m.  iiliina  to  bulM 
a    lhr«M<    atory  ■!    Xllllcr    Ave.    u. 
repluco    the    oii<   ,;...,!    I>v    (Ire.       lOxii- 
niMtnl  coat.    |2i)0,omi. 

O..  rievelaad — The  Natl.  t"iii|>.t  Cl.>nntnit 
A  Ilu«  MfK.  Co.  H7l  \Ve»l  60th  .St.,  ha. 
auiirded  the  contract  t\>r  the-  t-onmniclloii 
of  n  2  morv,  40  x  12S  ft.  factory  on  West 
lOth  Ht  and  l^raln  Av*.  Baltmatad  cost. 
150,000.     Noted  July  7. 

O..  Oleralaad — The  Tenrl  Stat*  Road 
Market  Co..  c/o  C.  Kami>.  I'rea..  l-XioUd  an.l 
4«th  Hill.,  la  havlnc  plana  prepared  for  lh.> 
oonntrui-tlon  of  a  3  atory.  200  x  200  ft. 
market  and  commercial  btilMlttK,  Includlnc 

a  refrlKerailon  plant,  on  I'larl  and  Stat* Rda.  Katlinated  ooat,  1150.000.  A.  K. 
Kallar,  IttI  Carlyoa  Rd.,  Aroht 

O..  rievelaad— The  Sarlnaw  Hay  I,uiii- 
t>er  Co.,  c/o  C.  II.  I'reiKHitt.  8l»«  VVoat  3r.l 
St.,  ha*  piirclmai.d  a  Kite  on  Harvard  Av 
nnd  l<:u«(  42d  St ,  and  uluna  to  build  a  1  an.l 
2  atory  lumber  yard.  conalatluK  of  ̂ >\ 
liulldInK".  mill  ahiHl*.  offlce  and  itariiK'  . 
Katlmaled  coat,  $150,000,  Trlvato  plaii>. 

O.  Younaalown — The  Ward  Raking  C'l  . 
Southern  Itlvd.  anil  Si.  .Marya  St.,  N<w 
S'ork  City,  !■  having  plana  prepared  for 
the  conBtnictUin  of  a  4  atory,  71  x  101  ft. 
bakery  on  Manonlna  Ave.,  here.  Katlmated 
ooat,  1110,000.  C,  B.  ComMork,  110  Weat 
40th  St.,  .Vew  York  City,  Archt.  an<l  Knicr. 

Pa.,  New  Camberland — The  New  Cum- 
berland llox  Co.  KrlilKi'  anil  2nd  St*.,  la 

havlnic  plana  iirepun d  for  the  conatructlon 
of  a  2  Ktorv.  (Ii>  x  9<i  ft.  factory  on  Bridse 
St.       KatlinutiMl     ooat,     $50,000. 

Pa.,  llilla. — The  Rlaler  Box  Co,,  245 
North  fith  St..  la  huvinir  plunii  preiinnnl 
for  the  c'inatrtiotlon  of  u  C>  atory.  112  x  190 
ft,  Im)X  fortorjr  on  loth  and  HpriiiK  flurden 
Sta.  Katlmated  coit,  1260,000.  Privato 

plana. 
Pa..  Pbila. — The  Cambria  Slllt  TToaiery 

Co,  A  aiKl  Ciinibria  Sta.,  haa  awarded  the 
conlrart  for  the  conalruetion  of  u  2  atory, 
S3  X  (1  X  119  x  1K4  ft  hoaiery  mill  on 

Ixiuden  and    Maachir  Sta. 
Pa„  Phlla. — Tho  Curti*  Publiahlnv  Co., 

Independence  St|.,  haa  uwar<le<l  the  contract 
for  the  ronalruction  of  u  1  atory,  146  X  216 
ft  printing  plant  (l«t  unit),  on  7th  and 
Hanaom   .Sta.      Noli-d   Feb.   2. 

WU..  Kaa  Claire.— K.  Petermnn,  112  Olb- 
■on  St,  haa  had  pinna  pn-pared  for  th* 
oonalructlon  of  a  1  atory,  60  x  105  ft.  dry 
eleanlnv  plant  on  Chlppeuu  Rd.  Katlmated 
ooat  160.000.     Privutu  plana. 

Wla..  Hhebuyaan — Tlie  HiietioyKan  Oaa 
Co..  Bin  ,\orlh  Klh  Si  .  haa  aworded  tho 
ccMilratt  for  tho  conalruciion  of  a  1  alory, 
42  X  H«  ft.  (fna  plant  on  8th  Si.  hMlmated 

coat    $50.0(10.      Noted    Mari'h    2, 
WU..  Waaaaa— Th*  Levenharon  Dairy 

Co,  111  Ird  St.,  ha*  awarded  the  contract for  th*  conatructlon  of  a  1  atory.  75  x  96 

ft.  dairy  on  Waahlnrton  St,  Katlmalad 

aaav  l«k,«oe. 
WU..  Mayvllla  — The  Pearl***  Travelinf 

Oooda  Co,  plan*  to  build  B  t  and  I  atory. 
10  x  10  ft.  factory  on  Main  St.  for  th* 
manufarture  of  leather  cooda.  Eitimetad 

eo>t.  150,000.     Architect  not  **l*clvd. 
Oat,  Peer  I.eke^Tudhope  ft  Ludirat*, 

Parry  Sound,  plana  to  build  a  aaw  milt  her*. 
Batlraat*d  coit,  125.000. 

Qa*.,  Ifall — Tim  Canadian  Aulomoblto 
Corp.,  1»»  Hpark*  St..  Ottawa,  plan*  to 
build  a  rubber  tire  factory  on  T^amon- 
tairne  Park.  here.  Eatlmntecl  coal,  $50,000. 
r  A.  Pox.  114  Harvard  St..  Montreal. 
Archt 

Onl..  ToroBlo  —  Barber  Klila,  Ltd.,  71 

Welllnirton  St.,  W.,  haa  awarded  the  con- tract for  the  oonalrucllcjn  of  tt  2  atory, 

atwtlnnery  plant  on  Adelaido  St.,  W.  Katl- 
mated coat,  1150.000. 

Oat..  Wellaad — The  Rmplre  Cotton  Co. 
plana  to  build  en  addition  lo  Ita  factory, 
krtlmaled  ooat.  fHO.OOO.  AreblUct  not aelected. 

Qae.  WHafctvllle— ^he  Fjiaton  Chamiciit 
Co,,  I.ld,  197  Hparka  81..  OtUwa,  Ont., 

plan*  to  build  a  fiiclory  bora.  K*llmate<l 
coat.   110,000.     An-hileot  not  aelectcd. 

I 
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Keeping  Track  of  Sales  and  Distributors 
Cards  and  Forms  for  Recording  Sales  and  Shipping  Data  in  Shop 

and  Office — Records  to  Show  Activities  of  Agents 
By  a.  H.  TUECHTER 

President,  the  Cincinnatl-Blckford  Tool  Co. 

IN  THESE  days  when  sales  are  harder  to  make  than 
they  have  been  for  years,  an  efficient  system  of  sales 
records  is  a  big  help.  This  is  particularly  true  of  a 

company  like  ours  where  most  of  the  sales  are  made 

through  dealers.    By  this  I  don't  mean  that  such  records 

SALES  OROEB CUSTOMEBU  OUOKR 

No. Machint  No. CharwJ 

Dal« 
Lol  No. 

ShlOKd 

AMtrm 

Shipp.  Diriel. 

Pric* T*nM 1 
Dit.Proo.iM 

Toul Shimon 

SafM  (0  111  Month Shlpp«l  Vi. 

Tout  W  Dale Rtmik* 

>,.,.. 
FIG.    1.      SALES   ORDER  RECORD  CARD 

are  not  equally  valuable  to  the  manufacturer  who  sells 
direct,  but  rather  that  the  builder  who  distributes  hia 
product  through  dealers  must  have  adequate  means  of 
knowing  exactly  what  each  dealer  is  producing  in  the 
way  of  sales  in  the  various  territories  which  he  may 
happen  to  represent. 

Our  system  of  sales  and  distribution  records  is  not 
perfect,  and  probably  would  not  be  applicable  exactly  as 
it  stands  to  any  other  company ;  but  there  are  ideas  and 
methods  connected  with  it  that  may  prove  of  some 
benefit  to  others.  Some  of  the  incongruous  elements 
that  will  appear  later  are  due  to  the  fact  that  certain 
forms  and  methods  have  been  retained  from  each  of  the 
two  companies  which  were  united  in  1909  to  form  the 
Cincinnati-Bickford  Tool  Co.  The  differences  in  the  two 
systems,  in  such  cases,  were  too  small  to  warrant  the 
time  and  expense  necessary  to  change  them,  and  they 
have  consequently  been  allowed  to  run  along  ever  since 
the  beginnings  of  the  present  company. 

Upon  receipt  of  an  order,  the  4  x  6-in.  card  form, 
shown  in  Fig.  1,  is  filled  out.  If  the  order  is  for  a 
radial  drilling  machine  a  white  card  is  used.  Upright 
drilling  machine  orders  are  entered  on  blue  cards  and 
orders  for  repair  parts  on  salmon-colored  cards.  Our 
sales  order  number  is  put  in  the  upper  left-hand  box 
prefixed  by  "R"  for  radial  or  "U"  for  upright  as  the 
circumstances  demand.  The  dealer's  order  number  goes 
in  the  next  box.  Dates  of  each  are,  of  course,  put  in  the 
indicated  places. 

In  the  third  box  are  the  machine  and  lot  numbers. 
We  use  letters  to  indicate  the  various  sizes  of  uprights 
and  numbers  and  letters  for  the  radials,  4A  indicating  a 
4-ft.  universal  machine,  and  4D,  a  4-ft.  plain,  for 
instance.  The  requisite  dates  are  inserted  in  the  right- 
hand  box  at  the  proper  times. 

Just  below  the  boxes  a  description  of  the  machine  is 

entered.  After  "Sold  to"  comes  the  name  of  the  dealer 
who  placed  the  order  and  then  his  address.  Shipping 

directions  show  the  final  purchaser's  name  and  address 
to  which  the  machine  is  to  be  shipped.  His  order  num- 

ber is  also  put  down  if  it  is  known. 

Opposite  "Price,"  we  put  the  list  price,  the  discount 
and  the  net  price  to  the  dealer.  Under  the  net  price  to 
the  dealer  goes  the  amount  of  sales  in  the  current  month. 
Addition  gives  the  total  sales  for  the  month  including 
the  present  sale.  Below  this  total  again  is  the  amount 
of  the  sales  for  the  current  year  up  to  the  first  of  the 

Dmte   Order  No   

The  Cincinnati  Bickford  Tool  Co. 
Cmcinnati,  Ohio 

MARKS 

FOR   

ORDER  No.   _   

WEIGHTS :  Gross   Net_ 

FIG.   2.     SHOP  TICKET 

current  month,  and  below  that  the  total  including  the 

present  sale. 
The  entry  opposite  "Terms"  depends  on  the  contract 

with  the  dealer  or  customer.  In  the  main  the  terms  are 

uniform,  but  it  might  be  necessary  to  have  some  differ- 
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M  for  o»«iiph  botween  domestic  and  foreign 

TIm  fonowint  alx  r«cUiiflM  for  datoe  are  to  indicate 
Um  time  when  shipment  is  promised  or  to  note  the  date 
vtMS  abipoMnt  is  reqneated  by  the  customer.  The  other 
two  Hhw  •!•  M)f-«KplaBatory. 

On  the  hadt  of  the  card,  which  is  unruled,  we  place  in 
the  upper  Wft-haad  eoraar  the  amount  in  doUara  of  the 
total  unAIIed  orders  on  our  hooka.  From  that  figure  w« 
^Mfaiet  any  shipments  or  cancellations  that  may  occur 
bafcc*  the  face  of  the  card  is  filled  out.  When  an 
ordar  Is  received  and  the  face  of  the  card  is  filled  out. 
the  amoaat  of  the  order  is  added  to  the  net  tot«l  un  the 
back  and  w«  then  have  tiie  new  amount  of  unfilled 
order*.  This  amount  we  transfer  to  the  back  of  the 
ant  nnfiUed  card  which  becomes  the  live-card  in  the 
froet  of  the  iiie  waiting  for  the  next  order. 

As  soon  as  shipment  is  made  the  card  we  have  filled 
out  completely  is  shifted  to  the  back  of  tiie  file,  where  it 
rsaains  until  the  end  of  the  month.  Then  the  records 
are  transcribed  to  the  proper  places  and  the  card  goes 
to  the  permanent  file  under  its  order  number. 

From  tite  form  of  Fig.  1  the  shop  ticket  shown  in 
Fig.  2  is  made  out.  This  form  is  yellow  for  regular 
upright  drilling  machines,  and  is  made  out  in  triplicate, 
one  copy  going  to  the  shop  foreman,  one  to  the  cost 
department  and  the  third  to  the  .shipping  department. 
The  order  number  is  the  same  as  the  sales  order  number. 
In  the  upper  space  is  a  description  of 
the  machine.  The  lower  space  has  the 
name  and  address  of  the  customer  and 
the  serial  number  of  the  machine. 

After  "For"  appears  the  dealer's 
name  and  below  it  his  order  number. 
Weighu  are  put  on  in  the  shop. 
A  similar  form  on  blue  paper  is 

made  out  in  quadruplicate  for  special 

aprigfat  drilling  machines  and  for  ac- 
cessories and  attachments.  The  fourth 

copy  goes  to  the  routing  department  so 
that  the  special  features  can  be  con- 
txtMtd. 

For  radials  and  repair  parts  a 
salmon-cok>red  form  is  used.  This, 
too.  is  made  oat  in  quadruplicate. 

The  kA  record  of  Fig.  3  is  a  9i  x  12- 
in.  form  used  both  for  temporary  and 
permanent  record.    When  it  is  decided 
to  put  a  new  lot  of  machines   through   the  shop  a 
pencil  record  is  made  out  on  this  form.    The  lot  num- 

ber is  pot  at  the  head  of  "Lot  No."  column  and  below  it 

are  entered  as  they  come  in,  the  sales  orders  under 
which  the  various  machines  are  shipj^ed.  The  machine 
numbers  are  all  put  down  in  column  five  and  assigned  to 
the  various  order  numbers  as  the  circumstances  direct. 

Column  two  is  filled  out  by  judgment  based  on  the 
trend  of  sales  as  shown  in  the  record.  For  instance, 
in  a  given  lot  of  upriKhts,  six  might  be  built  with 
Upping  attachments,  the  balance  without.  In  the  next 
column  any  special  requirements  of  the  customer  are 
entered  from  the  sales  order. 

In  columns  six  and  seven  are  put  the  name  and  ad- 
dress of  the  dealer  placing  the  order,  except  in  the  cn.>»e 

of  a  direct  sale.  Shipping  marks  and  destination  iire 
taken  from  Fig.  1  and  the  date  shipped  is  put  in  when 
the  machine  leaves  the  factory.  When  the  whole  lot 
has  been  shipped  the  lot  record  as  it  finally  stands  is 
copied  in  ink  for  permanent  record. 

The  forms  described  so  far  may  be  called  primary 
records.  From  them  various  secondary  records  are 
made  out  to  bring  out  more  clearly  certain  data.  For 
instance,  the  4  x  6-in.  card  of  Fig.  4  is  made  out  with 
amounts  of  orders  and  shipments  in  dollar.s  fw  enoh 
agency  office.  There  is  also  a  similar  card  showinn;  the 
total  business  of  the  dealer  in  all  his  offices.  T}n>  curd 

shown  in  Fig.  5  gives  the  annual  record  of  thi  '  '  r in  dollars. 
Annual  dealer  records  in  numbers  of  machines  instead 

of  in  dollars  are  shown  on  the  5  x  8-in.  cards  of  FigM.  6 

(ABOVE).     AOB.NCV   RECORD  IN    DOLI^RS    RY    MONTHS. 
lAiW).    AGENCY  RECORD  IN  DOLLARS  BY  YEARS 

and  7,   Fig.  6  showing  uprights  and  Fig.  7   showing) 
radials. 

Another  useful  card  file  is  made  up  from  the  primary 
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records  on  the  tabbed  3  x  5-in.  cards  of  the  kind  shown 
in  Fig.  8.  The  cards  are  filled  in  at  the  end  of  each 
month  and  show  the  machines  sold  to  a  firm  during  the 
month.      As    will    be    seen    from    the    illustration    the 

TOWN                                                                                                                                                                    STATS 

FIRM 

STYLE  MACHINE 

No. 

BY  ̂ HOM  SOLO 

DATE 

E  3(>Z308-T ........ 

FIG.  8.     SALES  RECORD  FOR  GEOGRAPHICAL,  FILING 

cards  are  arranged  to  be  filed  geographically.  They 
are  useful  in  keeping  a  check  on  what  the  dealer  is 
selling  in  any  given  district.  They  are  also  valuable 
in  locating  the  machine  number  when  a  customer  sends 

in  for  repair  parts  without  giving  the  number  in  his 
correspondence. 

Finally  there  is  the  agency  record  made  out  on  a 
12  X  19-in.  sheet  with  the  headings  shown  in  Fig.  9. 
Two  separate  records  are  kept  on  this  form,  the  first  of 
which  is  a  sort  of  day  b(X)k  in  which  a  record  of  each 
machine  sold  by  the  agency  is  entered  as  the  shipment 

is  made.  From  this  sheet  it  is  easy  to  watch  the  vol- 
ume of  business  turned  in  by  each  agency  office. 

A  more  interesting  comparative  record  is  obtained  by 
rearranging  the  items  on  the  big  sheet  so  that  the 
orders  are  grouped  by  cities.  It  is  immediately  evident 
from  this  record  whether  an  agent  is  making  good  in 
one  city  or  falling  down  in  another,  for  his  sales  over  a 
period  of  years  are  all  there  so  that  they  may  easily  be 
compared.  If  more  tools  are  being  sold  in  a  small  city 
than  in  a  big  one  there  must  be  some  reason,  or  if 
$100,000  worth  of  machines  were  sold  in  this  city  in 
1920  and  only  $5,000  worth  in  1921,  it  may  be  worth 
while  to  find  out  why. 

On  the  whole  we  find  these  records  invaluable  in  our 
business.  In  case  of  dispute  over  territory  or  results, 
with  any  agent  or  between  two  agents,  we  have  the 
records  at  hand  and  can  show  the  facts  in  the  case  at  a 

few  minutes'  notice. 

AGENCY  RECORD 

NAME                                                                                                        KX^TIOH                                                                                                          YEAR 

MONTH CUSTOMER MJDSESS i DESCRIPTION UPRIGHTS 

R/UMAU 
SPECIALS 

TOTAIS 

- 

^ 

-  — 

i -- -- 

FIG.    9.      AGENCY  SALES  RECORD  SHEET 
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Machining  the  Franklin  Crankshaft 
Machines  and  Methods  Used  in  TurninR  the  Center  Hearings  and  Crankpins  on  a 

Seven-Bearing  Crankshaft — Drilling:  for  Lubrication — Balancing 
By  FRED  H.  COLVIN 
Kdttor.  AHKHWAS  MACillNiar 

AS  THE  FrmaUin  motor  ums  a  aeven-bearinir  crank- 
l\    »haft.  it  preMUtts  MiiMwhat  more  of  a  marhining 

X  ,X.  prnbltm  than  aom*  other  designs  of  shafts.  After 
the  forgins.  bMt-trMtiag  and  straightening  operations, 
tlM  crankshafta  are  turned  on  Wickes  lathes  aa  seen  in 

and  B,  and  their  clamps  for  holding  the  shafts  in  po.si> 
tion.  The  turning  tools  are  held  in  the  .substantial 
holders  shown  at  C,  while  the  side  or  web  facing  tools 

are  8ho\\-n  at  D.  The  web  facing  cutters  are  set  at  a 
suitable  angle  to  make  adjustments  for  width  on  easy 

rta.  I.     TCRNINO  THE  TIIKKB  CENTKR  UBARINCS.     FIO.  J.     LATHE  EMITlEl)  TO  SHOW    TOOI-.'? 

Fig>.  1.  2  and  3.  The  first  illustration  shows  the  turn- 
ing of  the  thrt^  central  bearings,  the  shaft  being  driven 

from  both  ends  and  the  three  bearings  turned  at  once, 
together  with  the  facing  of  the  cheeks  on  the  sides. 
This  can.  perhaps,  be  better  understood  by  referring  to 

Pi|r.  2  whkh  shows  the  lathe  with  the  crankshaft  re- 
moved aod  gives  a  good  idea  of  the  driving  heads  A 

rUi    »      TJ  HSlS'i  THE  CRA.NKri.V 

matter.  The  lathe 

is  provided  with  a 
spacing  bar  E,  which 
allows  the  carriage 
to  be  easily  located 

for  different  bear- 
ings on  the  shaft. 

In  Fig.  3  are  shown 
the  second  and  fifth 
crankpins  being 
turned  in  a  similar 

lathe,  and  also  the 
holding  fixture  used, 

in  considerable  de- 
tail, as  well  as  the 

diameter  stop  at  A. 
Drilling  the  oil  holes, 
which  form  such  an 

important  part  of  a 
forced  feed  lubrica- 

tion system,  is  ac- 
complished in  the 

battery  of  three  ma- 
chines, shown  in  Fig. 

4.  These  machines 

have  special  drilling 
heads,  and  fixtures 
whkh  hold  the  crank- 

shaft at  the  desired 

angle  and  in  the 

proper   position    for 
KKJ     r..      imH,l,lN(»   THK   END 

rUANQB 
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FIG.   4.     DRILLING  THE  OIL  DUCTS  IN  THE  BEARINGS 

the  different  holes.  Referring  to  the  machine  at  the  left, 
the  diffei-ent  lengths  of  drilling  spindles  can  be  seen, 
although  both  are  driven  from  a  single  head.  The  guid- 

ing bushings  A  and  B  start  the  drills  through  the  third 
and  fourth  crankpins  and  guide  them  through  the  crank- 
pins,  through  the  webs  and  out  through  the  main  bear- 

ings of  C  and  D.  As  the  oil  pump  forces  lubricant 
through  every  main  bearing,  these  holes  must  guide  the 
oil  direct  to  the  adjoining  crankpin  to  insure  positive 
lubrication  at  all  times. 

In  a  similar  way  the  second  machine  drills  the  holes 

in  the  second  and  fifth  crank  pins,  and  through  the  web 
to  the  adjoining  bearings.  In  the  last  operation  (on  the 
third  machine)  the  crankshaft  has  been  reversed  so  that 
the  holes  are  drilled  in  the  opposite  direction  to  that  in 
crankpins  one  and  six.  Thus  six  crankpins  and  six  of 
the  seven  main  bearings  are  drilled.  The  end  bearing 
receives  oil  direct  from  the  pump,  but  does  nc-t  feed  any 
other  bearings.  This  method  of  drilling  the  crankshaft 
is  very  simple  and  satisfactory  and  has  facilitated  pro- 
duction. 

Drilling  the  flange  at  the  end  of  the  crankshaft  is 

FIG.  6.     STATIC  AND  DYNAMIC  BALANCING  OF  COMPLETE  CRANKSHAFT 
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witk  Uw  ftinpW  flxtur*  shown  in  Fig.  5. 
.of  •  tpceiaJ  drilling  head  having  six 

a  box  form  of  fixture  with  an  enclosing 
Tht  lo««r  and  of  th«  crankshaft  rests  on  a  cen- 

tar  at  A.  while  the  upper  end  is  poaitioned  by  a  suitable 

CMfteriav  devin^  m  weU  u  the  st«ad>-ing  fork  B.  The 
•ix  kolaa  ia  the  flaat*  are  drilled  in  one  operation. 

BaLANCINQ  the  COMPtXn  ClANKSHAFT 

After  the  crankshaft  has  been  finish-ground,  the 
Sirocco  fan.  which  la  one  of  the  main  features  of  the 
FVankUn  cooling  ajrataBi.  is  mounted  on  it,  together  with 
Uw  eonplings  which  go  back  to  the  first  universal  joint. 
The  whole  unit  is  then  given  both  a  standing  and  a  run- 

ning balance,  as  shown  in  Pig.  6.  The  standing  balance 
is  givn  on  the  stationary  balancing  ways  shown  at  the 
right,  theae  wajra  being  adjustable  in  both  directions  so 
as  to  make  it  eaaQy  possible  to  keep  them  level  and  lined 
up  at  all  timea.  Conveniently  mounted  over  the  balanc- 

ing wagra,  ia  the  portable  electric  drill,  shown  at  A, 
fagr  which  exceaa  metal  can  readily  be  drilled  out  from 
aajr  point,  ahoald  this  be  found  necessary  in  the  static 
bakaee.  The  drill  itself  can  be  seen  at  B,  and  the 

aopporting  arm.  or  "old  man"  at  C. 
Then  the  whole  unit  is  carefully  lifted  by  means  of 

the  hoist  at  D,  and  swung  over  into  the  Carwen  dynamic 
balancing  machine  shown  at  the  left.  Here  the  running 
balance  is  carefully  tceted.  and  when  satisfactory  the 
crankshaft  is  ready  to  be  assembled  with  the  other  motor 
parte.  It  will  be  noted  that  the  balancing  is  done  with 
the  oniversal  spider,  grease  cup.  and  other  small  parts 
in  place,  so  as  to  insure  satisfactory  service  in  the  com- 

pleted motor. 

Amortization  of  Plant  Facilities 
By  Page  Golsan 

Ford.  Baooo  4  Davia.  Inc. 

I  have  just  read  with  a  great  deal  of  interest  Mr. 

Pigsby's  article.  "Amortization  of  Plant  Facilities,"  on 
page  482  of  AMEUCAN  Machinist.  Mr.  Figsby  has  very 
clearly  expressed  the  situation.  However,  I  wish  to  call 
your  attention  to  the  subhead  of  his  article  reading  as 
follows : 

"Regulations  62  of  the  Treasury  Department 
Give  Manufacturers  Another  Chance  to  File 
Claim— Substantial  Relief  Available  Under 

Little-Understood  Provision." 
I  am  of  the  opinion  that  this  subheading  was  placed 

over  his  article  by  your  proofreader,  because  it  is  not 
in  accordance  with  the  facts  which  the  author  has  set 

forth.  The  Treasur>-  Department  has  no  authority  to 
give  manufacturers  any  "chances"  to  file  claims.  The 
permission  to  file  a  claim  and  the  dates  of  limitations 
therefor  are  specifically  set  forth  in  the  Revenue  Act 
quoted  at  length  in  the  article.  The  law  states  that  the 

claim  shall  be  allowed  "if  claim  therefor  was  made  at 
the  time  of  filing  return  for  the  taxable  year  1918, 

1919.  1920,  or  1921."  The  Treasury  Department  has 
permitted  the  filing  of  1921  returns  in  tentative  form 
on  March  1.5,  1922.  subject  to  final  revision  by  June  15, 
1922.  A  literal  interpretation  of  the  law,  therefore, 
makes  it  mandatory  that  some  sort  of  amortization 
cUim  shall  have  been  AM  at  least  by  March  16.  1922, 
and  if  this  has  not  baen  done  I  cannot  see  how  another 

"chaoee"  is  available. 
The  law  specifically  states  that  revisions  of  these 

claims  nuy  be  made  at  any  time  "before  March  3.  1924." 
This  i.o  clearly  set  out  by  Mr.  Figsby  in  his  last  para- 

graph.    However,  the  manufacturer  i.s  in  a  position  to 

revise  only  if  "he  has  come  under  the  wire"  by  having! 
filed  some  form  of  claim  in  accordance  with  the  law's  > 
dates  of  limitation.     I  take  this  occasion  to  write  youi 
along  these  lines  that  your  heading  be  not  misleadinK- 

You  further  state  that  the  question  of  amortization 
is  little  understood.  I  must  differ  with  you  on  thiS' 
account  for  in  our  work  along  the.se  lines  we  have  found  > 
a  very  high  understanding  of  the  subject  by  the  officers 
of  companies  entitled  to  the.se  considerations.  In  gen- 

eral, the  only  question  has  been  as  to  the  method  of 
determining  value-in-use.  This  value,  as  Mr.  Figsby 
outlines,  is  a  definite  engineering  pi-oblem  and  subject 
to  solution  only  from  that  viewpoint.  You  would  not 
call  in  an  accountant  to  tell  you  how  much  a  power  plant 

was  worth.  That  is  an  engineer's  business.  On  the 
other  hand,  the  setting  up  of  tax  returns  and  the  deter- 

mination of  the  capital  amounts  to  be  amortized  are  the 

accountant's  business.  In  proparaing  the  final  claim  for 
amortization  both  have  their  particular  field. 

Which  Kind  of  Ton? 
The  American  Institute  of  Weights  and  Measures  has 

issued  the  following  letter  addressed  to  its  members  and 
friends: 

"In  the  English  system  of  weights  and  measures  the 
'ton*  has  two  values :  The  'Long  ton'  of  2,240  lb.  and  the 
'Short'  ton  of  2.000  pounds. 

"The  critics  of  the  English  system  make  the  most  of 
this  element  of  uncertainty  as  to  tons.  We  have  found, 
also,  that  there  is  a  rather  prevalent  feeling  among 

manufacturers  and  others  that  this  duality  of  'tons' 
is  fairly  open  to  criticism  as  objectionable. 

"However,  it  is  apparent  that  the  real  basis  of  the 
objection  is  not  so  much  that  we  have  two  kinds  of  tons, 
as  that  they  have  not  been  easily  designated  or  dis- 

tinguished in  common  usage. 

"In  order  to  meet  this  situation  in  as  simple  a  manner 
as  possible  and  to  minimize  misunderstandings  in  the 

use  of  these  two  values  of  the  'ton,'  the  institute,  subject 
to  the  majority  opinion  of  its  members,  desires  to  advo- 

cate and  work  for  the  general  adoption  and  use  of  the 
following  definitions  and  designations: 

(1)  A  weight  of  2,000  lb.  shall  be  known  without  any 

further  designation  as  a  'ton.' 
If  circumstances  demand  it,  the  ton  of  2,000  lb.  can  be 

designated  as  'S-ton,'  this  being  especially  recommended 
in  trade  with  Great  Britain  and  its  colonies. 

(2)  A  weight  of  2.240  lb.  shall  ALWAYS  be 

designated  as  'L-ton'  (Pronounced  Ell-ton). 
"If  in  sympathy  with  our  aims,  you  or  your  company 

approve  of  this  move,  kindly  return  to  us  in  the  enclosed 
stamped  envelope  the  lower  part  of  this  sheet  signed 
and  dated;  if  you  do  not  approve  kindly  state  your 

objections." All  men  in  the  machinery  industry  should  consider 
themselves  as  the  friends  of  the  American  Institute  of 
Weights  and  Measures,  or  at  any  rate  should  consider 
the  institute  as  their  friend  on  account  of  its  valuable 
work  in  fighting  against  the  compulsory  adoption  of  tha 

metric  system.  We  suggest  that  this  problem  be  glvta' 
immediate  consideration  and  that  the  approval  or  dis- 

approval of  those  engaged  in  the  machinery  industry  be 
sent  to  C.  C.  Stutz,  secretary  of  the  institute,  116 
Broadway,  New  York.  _ 
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Attachments  for  Turret  Lathes — Factors  Influencing  the  Design — Duplex  Attachment  for  Turret — 

Forming  and  Generating  Tools  for  Taper  Turning  and  Boring 

TAPERED  and  curved  surfaces,  both  external  and 
internal,  often  require  special  attachments  in 
order  to  machine  them  accurately.  Inside  forms 

when  of  small  diameter  are  often  machined  by  the  use 
of  tapered  or  formed  reamers;  large  diameters  by  a 
flat  tool  of  correct  shape,  or  by  means  of  a  generating 

attachment  so  arranged  as  to  cause  a  single-point  tool 
to  travel  along  the  taper  or  the  form  of  the  contour. 
Outside  contours  may  be  produced  by  a  formed  tool  on 
the  turret  or  cross-slide,  or  by  means  of  an  attachment 
using  a  single-point  tool  so  arranged  that  it  will  follow 
a  specified  form  and  reproduce  this  on  the  work.  At- 

tachments for  producing  angular  and  curved  surfaces 
are  applied  in  many  kinds  of  manufacturing  work  to 
engine  or  turret  lathes.  They  are  often  used  in  com- 

bination with  other  tools  for  turning,  boring  and  fac- 
ing; and  they  may  be  operated  simultaneously  or 

separately,  according  to  the  requirements  of  the  work. 
Tapered  and  curved  surfaces  do  not  always  require 

a  generating  action  to  produce  them  within  the  required 
limits  of  accuracy.  For  small  work,  forming  tools  of 
various  kinds  or  tapered  reamers  can  often  be  used  with 
success  en  certain  kinds  of  materials,  such  as  cast  iron, 
brass  and  steel  of  low  carbon  content.  Alloy  steels 

containing  nickel  and  chromium  usually  require  a  gener- 
ating attachment  with  a  single-point  tool,  because  the 

"wirey"  character  of  the  material  does  not  lend  itself 
readily  to  formed  cuts  with  wide-faced  tools. 

Conditions  occasionally  require  more  tools  than  the 
turret  faces  will  permit;  and  in  such  cases  it  may  be 
necessary  to  design  a  special  attachment  to  be  applied 
to  the  face  of  the  turret,  such  that  two  or  more  tools 

can  be  used  by  indexing  the  attachment.  This  proce- 
dure is  not  necessary  very  often,  but  there  are  times 

when  a  special  attachment  can  be  used  to  advantage 
and  thus  avoid  the  necessity  of  an  extra  operation. 
Several  important  points  in  connection  with  the  design 
of  attachments  are  given  in  the  following  paragraphs. 

1.  The  material  to  be  cut  determines  to  some  ex- 
tent whether  a  generating  tool  is  required  or  whether 

simple  forming  tools  can  be  used.  This  matter  should, 
therefore,  be  considered  first,   as   it   is  a  determining 

For  the  authors'  forthcoming  book.     All  rights  reserved. 

factor  in  the  design.  The  accuracy  required  is  also 

important;  and  for  a  rough  job  requiring  only  a  clear- 
ance cut,  a  simple  forming  tool  can  sometimes  be  used 

even  if  the  material  is  unsuited  to  this  kind  of  cutting. 
2.  The  number  of  pieces  to  be  machined  is  important, 

as  on  small  production  it  hardly  pays  to  design  a  gener- 
ating attachment  unless  great  accuracy  is  required. 

Therefore,  the  simple  formed  tool  will  often  be  found 
more  economical  on  low-production  work. 

3.  The  type  of  machine  used  should  be  selected  with 
care,  always  considering  any  other  operations  which  can 
be  performed  in  the  same  setting.  When  a  form  cut  is 
to  be  made  that  cannot  be  combined  with  any  other 
operations,  it  is  often  possible  to  adapt  an  old  engine 

lathe,  applying  to  it  the  necessary  forming  or  generat- 
ing attachment.  Attention  should  always  be  paid  to  the 

type  of  machine  most  suitable,  in  order  to  combine 
operatic-ns  and  obtain  maximum  efficiency  in  this  way. 
Before  attempting  to  design  any  generating  or  forming 

•  attachment,  complete  data  should  be  obtained  regarding 
sizes  of  the  various  parts  of  the  machine  to  which  the 
attachment  is  to  be  applied. 

4.  The  rigidity  of  any  tool  used  in  production  is  an 

important  factor.  This  is  a  point  which  is  often  over- 
looked in  design;  and  as  a  consequence  very  light  cuts 

must  be  taken  in  order  to  avoid  chatter,  and  much  time 
is  therefore  lost.  Sliding  or  moving  members  must  be 
rigidly  supported  and  of  sufficient  section  to  withstand 
the  cutting  strains.  A  generating  or  forming  attach- 

ment usually  has  moving  parts  which  must  operate 
freely,  yet  at  the  same  time  there  should  be  no  looseness 
or  weak  members  which  would  tend  to  cause  vibration. 

5.  The  convenience  of  the  operator  should  be  studied 
when  designing  fixtures.  In  connection  with  the  setting 
of  the  tools  and  the  adjustment  of  them,  the  setscrews 
should  be  suitably  placed  so  that  they  are  easy  of  ac- 

cess. If  tapers  are  to  be  produced  by  a  generating 
attachment,  the  taper  bar  should  be  easily  accessible ;  if 
adjustable,  suitable  provision  should  be  made  so  that 
proper  measurements  can  be  taken  of  the  angle  of  the 
taper.  Other  points  in  connection  with  convenience  of 
operation  will  be  taken  up  during  the  treatment  of  taper 
and  forming  attachments. 

6.  The  flexibility  and  up-keep  of  generating  attach- 
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•Inald  b*  vnr  carefallr  eonaidartd  when  dMign- 
taf.  Thw*  are  cmm  when  a  tool  must  be  desifned  to 
operate  in  •  confined  situation,  and  where  there  is  little 

We  have  taken  up  previously  the  design  of  circular 
forming  tools  and  other  tools  of  a  similar  kind  us-  i  ><' 
the  cross-slide.  It  is  often  possible  to  design  a  t< 
taper  w-ork  In  such  a  way  that  it  can  be  applied  to  iiu 
turret  of  the  machine.  Tools  of  this  nature  are  not 
generally  adapted  to  alloy  steels  or  other  materials  of 

a  tough  and  "wirey"  nature. 
In  Fig.  356  is  illustrated  the  application  of  roughinK 

and  finishing  tools  for  a  piece  of  tapered  work  shown 
at  B.  The  holder  C  is  a  casting  which  is  fastened  to 
the  turret  in  some  convenient  manner.  The  forwani 
end  of  this  body  is  faced  off  at  the  rear  so  that  the 
cutter  D  can  be  mounted  upon  it  as  shown.  Adjustment 

for  diameter  is  allowed  by  the  two  slots  at  E,  and  th<' 
cutter  blade  is  held  in  place  by  the  setscrews  F.  Hy 
mounting  the  cutter  at  the  rear  of  the  body  of  the  tool, 
all  of  the  thrust  of  the  cut  is  taken  by  the  solid  member 
and  no  great  strain  is  imposed  on  the  setscrews.    The 

rta.  m.   attachment  to  hold  two  tooi^ 
OK  ONB  Tl-RRBT  FACE 

chance  to  make  it  adjustable  so  that  other  sizes  can  be 
handled.  In  many  instances,  however,  a  little  fore- 
thought  on  the  part  of  the  designer  will  enable  htm  to 
dasign  the  attachment  so  that  it  can  be  used  for  a  con- 
•idarabW  raac*  of  work.  It  is  very  disappointing  to 
find  that  a  slight  change  in  the  design  of  the  part 

requires  an  entirely  new  generating  fixture,  particu- 
larly if  it  appears  that  the  tool  could  originally  have 

baan  deaigned  with  greater  latitude  and  at  practically 
BO  more  coat. 

In  providing  for  up-keep,  it  is  important  to  make 
sure  that  all  surfaces  subject  to  wear  should  be  ao 
arranged  that  replacements  are  possible,  in  order  that 
the  toola  can  be  kept  in  good  condition  for  a  long  period 
of  time.  Adjustable  gibbing  should  be  provided  wher- 

ever neceaaary.  The  cutting  tool  itself  should  be  con- 
veniently replaceable,  and  a  suitable  gage  should  be 

furnished  for  setting  it  to  the  correct  size  if  the 
conditions  of  the  work  require  it. 

DuTLEx  Attachment 

Mention  has  been  made  of  the  occasional  necessity  of 
using  more  than  one  tool  on  a  single  turret  face.  While 
this  condition  is  not  often  found,  yet  it  is  frequent 
•noogh  to  deserve  consideration.  When  the  addition 

of  one  tool  to  a  turret  "set-up"  will  avoid  the  necessity 
for  a  second  operation,  it  is  obvious  that  a  considerable 
■•Ting  can  be  effected  by  the  use  of  an  attachment 
which  will  permit  the  extra  tool  to  be  used  along  with 
the  others. 

In  Fig.  356  is  shown  an  attachment  of  this  kind  at  A. 
The  body  of  the  tool  is  furnished  with  a  shank  B  which 
fits  the  turret  hole.  An  indexing  member  C  is  held  in  the 
body  of  the  tool  in  such  a  way  that  it  can  be  readily 
indexed.  Two  holes  are  provided  at  D  and  E  to  receive 
the  toola  required.  The  illustration  at  F  shows  the 

application  of  the  device  to  a  turret  set-up.  The  tap  G 
and  counterbore  H  can  be  used  progressively  on  a  single 
turret  face.  The  dotted  lines  at  K  indicate  the  position 
of  the  counterbore  while  the  tap  is  being  used.  A 
90-deg.  indexing  movement  is  used  on  this  attachment, 
and  suitable  stops  and  an  index  pin  are  provided  to  give 
the  correct  location  when  indexing. 

Mention  has  been  made  of  the  possibilities  of  forming 
certain  kinds  of  materials  with  a  plain  forming  tool. 

&*ction  A- A 

FIO.  IS«.     TAPER-FORM  INQ  TOOLS  ON  TURRET 

FIO.  167.     ADJV8TABLE  TAPER-TURNINQ  TOOL 

angular  edge  of  the  tool  is  serrated  at  G  so  as  to  make 
the  cutting  action  easier  and  break  up  the  chip. 

The  finish  operation  on  the  taper  is  done  by  a  tool  of 
similar  form,  shown  at  H.  The  body  of  this  tool  con- 

tains a  single  cutter  blade  K,  which  has  a  plain  edKe  for 
finishing  the  work.  The  adjustment  of  the  tool  is  made 
in  the  same  manner  as  that  previously  mentioned.  The 
sectional  view  at  L  illustrates  the  simplicity  of  this 
design,  but  it  will  be  evident  that  no  provision  is  made 
for  fine  adjustment,  the  operator  being  obliged  to  adjust 

the  tool  by  the  "sledge-hammer"  method.  Both  rough- 
ing and  finishing  tools  are  tongued,  so  that  they  fit  the 

tool  body  and  are  thus  kept  in  alignment. 

A  refinement  of  this  design  which  permits  more  ac- 
curate adjustment  to  be  made,  is  shown  at  M.    A  plate 
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AT  is  fitted  to  the  top  of  the  block,  and  contains  two 
adjusting  screws  0  and  P  by  means  of  which  the  cutter 
can  be  readily  adjusted  to  a  given  diameter.  This  type 
of  taper  forming  tool  is  simple  in  design  and  economical 
in  manufacture.  For  low-production  work  on  suitable 
materials  it  can  often  be  used  to  advantage. 

Adjustable  Taper-Turning  Tools 

For  light  cutting  when  it  is  not  necessary  to  remove 
a  great  amount  of  stock  and  when  the  work  is  of  small 
diameter,  an  adjustable  turning  tool  like  that  shown  in 
Fig.  357  will  often  be  found  useful.  The  holder  A  has 
a  shank  B  which  fits  the  turret  hole.  On  the  body  of 
the  tool  a  swiveling  unit  C  is  mounted  so  that  it  can  be 
swung  and  clamped  in  different  positions,  according  to 
the  angle  of  taper  required.  The  body  of  the  tool  is 
graduated  at  D  to  assist  in  setting.  The  member  E  is 
dovetailed  to  fit  the  swiveling  member  C  and  an  adjust- 

cL-Lij 

continually,  a  device  of  this  kind  can  be  made  up  with- 
out the  swivel  member.  The  taper  of  the  slide  is  made 

to  suit  the  work  for  which  it  is  intended.  This  simpli- 
fies the  construction  slightly,  but  there  is  no  chance  for 

adjustment. 
When  forming  or  generating  attachments  are  used, 

there  is  generally  a  spring  or  weight  by  means  of  which 
the  roller  or  follower  is  kept  in  contact  with  the  form 
which  is  to  be  reproduced.  The  direction  in  which  the 
pressure  is  applied  is  important,  and  there  are  many 
forming  attachments  designed  which  are  incorrect  in 
principle,  yet  which  will  many  times  produce  good  work 
if  the  material  being  cut  is  not  too  hard.  The  form 
which  controls  the  shape  of  the  cut  should  be  so  placed 
that  the  follower  can  never  lose  contact  with  it  under 
any  circumstances. 

This  matter  is  illustrated  in  Fig.  358,  and  the  prin- 
ciples shown  there  should  be  clearly  understood  before 

attempting  to  design  forming  attachments.  In  the  ex- 
ample at  A  the  work  B  has  a  curved  contour,  which  is 

to  be  generated.  The  tool  C  is  held  in  a  block  D 
mounted  on  a  floating  slide  E.  At  the  end  of  this  slide 
there  is  a  roller  F,  which  is  kept  in  contact  with  the 

form  G  by  means  of  a  weight  fl'  or  a  stiff  spring.  If 
this  weight  should  not  be  sufficiently  heavy  to  keep  the 
roll  in  contact  with  the  form  at  all  times,  the  tool  C 
might  be  forced  out  of  its  position  due  to  the  hardness 
of  the  material,  so  that  a  true  contour  would  not  be 
obtained.  If  the  work  to  be  machined  is  a  casting  and 
many  hard  spots  are  encountered,  the  finished  work  is 
especially  likely  to  be  inaccurate. 

A  method  which  can  be  depended  upon  to  reproduce 
the  form  accurately,  no  matter  whether  the  work  is 
hard  or  soft,  is  shown  at  K.  In  this  case  the  pressure 
is  applied  against  the  roll  in  the  direction  indicated  by 
the  arrow  at  L,  so  that  the  roll  is.  continually  against 
the  plate  M.  There  is  a  guard  plate  N  used  simply  to 

prevent  any  drawing-in  action  of  the  tool  into  the  work. 
This  guard  plate  is  seldom  necessary,  except  in  cases  of 
very  severe  cutting  or  where  the  pressure  of  the  cut, 
due  to  its  shape,  is  likely  to  overcome  the  pressure  of 
the  spring  or  weight.  The  pressure  of  the  work  against 
the  tool  assists  the  spring  or  weight  to  keep  the  roll  in 
contact  with  the  form  M,  so  that  an  accurate  shape  is 

produced. In  considering  the  use  of  springs  or  weights,  it  will 
generally  be  found  more  convenient  to  use  springs,  as 
they  are  less  likely  to  be  in  the  way.  The  springs  should 

be  proportioned  so  that  they  will  give  sufficient  pres- 

FIG.  358.  FORMING  BY  THE  GENERATING  METHOD 

able  gib  is  provided  at  F  in  order  to  take  up  wear. 
The  tool  G  is  conveniently  mounted  in  the  slide  E  and 
clamped  in  place  by  means  of  a  strap  H.  The  slide  is 
moved  by  means  of  a  rack  and  pinion,  the  latter  being 
operated  by  a  handle  K.  The  device  is  furnished  with 
an  adjustable  stop  L,  which  can  be  set  to  control  the 
travel  of  the  slide. 

The  application  of  this  tool  is  shown  at  M;  the  work  N 
has  a  short  and  blunt  taper  cut  on  it.  It  is  necessary  only 
to  adjust  the  swivel  to  the  correct  angle  and  operate 
the  slide  by  hand  when  generating  the  taper.  The 
advantage  of  this  tool  is  in  the  adjustable  feature,  and 
also  in  the  fact  that  it  is  a  self-contained  unit  which 
does  not  interfere  with  any  other  tools.  For  certain 
kinds  of  work  where  the  same  taper  is  to  be  produced FIG.  359.     SIMPLE  METHOD  OP  GENERATING  A  TAPER 
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to  held  Um  roll  flnnlr  atainst  the  form  pl«t«. 

Tlw  prindplw  indkatod  in  this  illustration  ar«  funda- 
BMBtal  in  tlieir  natur*  and  are  not  to  be  considered  as 
hard  and  fast  rules.  For  various  reasons  it  may  be 
found  nsroaurr  to  make  forming  attachments  which 
are  not  atrietiy  correct  in  principle,  yet  which  will  give 
good  rsaiaha  under  the  conditions  where  they  are  used. 
The  designer  must  be  govented  by  the  shape  of  the 
form  and  the  amount  of  material  to  be  removed. 

GCNBUTINC  A  TAPCK 

The  method  aaed  for  generating  any  sort  of  a  taper 
should  avoid  tying  up  the  machine  so  completely  that 
other  toola  cannot  be  used.  It  is  possible  to  prevent  this 
troohle  by  onploying  a  very  simple  arrangement,  such 
as  that  shown  in  Fig.  359.  The  work  .4  has  a  SO-deg. 
apgiilT  surface,  which  is  to  be  turned,  but  which  is 
too  wide  to  machine  properly  with  a  flat-blade  tool. 

^ 

^t— ̂ 
T 
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^ 
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Saetton  Through  HiO* 

no.  Its.     aE.N-ERATlNO  TOOL  FOR  BORING  TAPER  HOLE 

As  other  tools  are  to  be  used  in  connection  with  the 

turning  operation,  it  is  desirable  to  leave  the  turret 
and  croas-alide  free,  so  that  they  can  be  used  for  other 
tools.  A  bracket  B  is  mounted  on  one  of  the  faces  of 
the  turret. 

To  the  under  side  of  this  bracket  a  hardened  steel 
plate  C  is  adjusUbly  fastened.  This  plate  pivots  on  the 
bolt  D.  and  it  can  be  set  to  any  angle  within  its  capacity 
after  loosening  the  nut  K.  A  special  holder  carrying 
a  roller  F  is  located  in  one  face  of  the  cross-slide  turret 
toolpoat  G,  and  a  toot  for  turning  the  taper  is  provided 
at  H.  Other  tools  are  used  in  the  turret  toolpost  at 
K  and  L  for  other  operations  on  the  work.  When  using 
this  attachment,  the  roller  F  is  held  firmly  against  the 
side  of  the  plat«  C  and  the  cro.nsfeed  of  the  machine  is 

thrown  into  engagement,  thus  causing  the  toi^l  t^  trav(>l 
along  the  angle  at  which  the  taper  plate  is  set.  An 
arrangement  of  this  sort  will  be  found  very  conveiucnt 
for  many  kinds  of  taper  work  and  its  simplicity  mul 
ease  of  adjustment  make  it  extremely  useful. 

Holes  of  large  diameter  which  are  to  be  bored  to  a 
taper  are  most  conveniently  machined  by  means  of  a^ 
taper  attachment.  An  example  of  this  kind  is  shown 
at  A  in  Fig.  360.  The  inside  surface  G  is  to  be  bored 
to  an  angle  of  20  deg.,  and  it  would  not  be  good  practice 
to  attempt  to  do  this  with  a  flat-blade  tool  or  anything 
in  the  nature  of  a  reamer.  The  holder  B  is  mounted  on 
the  face  of  the  turret,  and  on  the  upper  face  of  it  the 
bracket  C  is  fastened,  being  held  in  place  by  four 
bolts  D.  The  slide  E  is  fitted  to  a  dovetail  on  the  face 
of  the  bracket  C,  and  the  spring  F  exerts  presaure  on 
the  overhanging  lug  H.  The  amount  of  this  pressure 
can  be  regulated  by  adjusting  the  locknuts  at  K.  A 
sectional  detail  of  the  slide  with  a  tapered  gib  is 
.shown  at  L. 

On  the  under  side  of  the  toolholder  M  a  block  N  is 
fastened  in  such  a  position  that  it  carries  a  hardened 
roller  O  that  is  used  to  control  the  movement  of  the 
slide.    A  detail  of  the  roller  and  holder  is  shown  at  .Y. 

The  body  of  the  tool  B  carries  a  pilot  bar  P,  the  snmll 
end  of  which  Q  enters  the  bushing  R  in  the  chuck.     A 
ball  thrust  bearing  5  is  suitably  mounted  on  the  pilot 
bar  so  that  it  strikes  the  face  of  the  bushing.     The 
upper  part  of  the  bar  is  cut  away  at  T  to  the  angle 
which  is  to  be  generated.    The  bar  is  a  sliding  fit  in 
the  body  of  the  tool,  and  a  heavy  coil  spring  U  is  utilized  i 
to  keep  the  pilot  in  position  against  the  face  of  the: 
bushing  R.    In  order  to  prevent  the  bar  from  turning, 

the  keyway  is  cut  at  V  and  a  special  screw  H'  is  inserted ' in  the  slot. 

In  operation,  the  device  is  entirely  automatic  after 
the  turret  feed  has  been  engaged.  The  ball  thrust 
tearing  S  remains  in  position  against  the  face  of  the 
bushing,  and  the  body  of  the  tool  carrying  the  slide 
moves  forward  while  the  bar  remains  still.  The  pres- 

sure of  the  spring  F  forces  the  roller  O  down  against 

the  tapered  portion  T,  thus  causing  the  tool  Y  to  gen- 
erate the  taper  according  to  the  angle  on  the  bar.  This 

type  of  taper  boring  tool  can  be  applied  to  either  a  hand  < 
or  automatic  machine.  Adjustments  for  diameter 
within  the  capacity  of  the  attachment  are  easily  made 

by  moving  the  tool. 
Care  should  be  taken  in  the  design  of  tools  of  this 

sort  to  make  sure  that  all  parts  are  sufflciently  heavy 
to  withstand  the  cutting  action.  Replacements  of  tools 
should  be  provided  for,  and  readjustments  for  wear. 
The  pilot  and  thrust  bearing  are  very  Important,  as  the 
former  assists  greatly  in  supporting  the  tool,  while  the 
latter  reduces  friction.  Bars  having  different  (jipers 

can  be  substituted  for  the  one  shown  if  it  is  deHiii'd  to 
cut  other  angles. 
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I 
Shall  We  Standardize  Tapers? 

The  Opinions  of  Many  Firms  Making  and  Using  Tapered  Members — Nearly  All 
Want  a  Standard— What  Shall  It  Be? 

THE  standardization  of  any  machine  part  involves 

numerous  problems.  A  very  few  oppose  all  stand- 
ardization; more  want  to  standardize  on  the  par- 

ticular thing  they  are  using  and  some  are  willing  to 
adopt  whatever  the  majority  consider  best  for  the 
purpose.  Nearly  everyone  admits  the  desirability  of 
uniform  practice,  not  so  much  for  interchangeability 
of  tools  as  to  avoid  confusion  and  the  necessity  of 
numerous  gages,  and  to  reduce  the  number  of  tools  to 
be  carried  in  stock. 

The  question  of  a  standard  taper  for  machine  tools 
was  broached  some  time  ago  and  a  canvas  of  machine- 
tool  builders  and  users  yielded  some  interesting  results. 
With  three  or  four  exceptions  all  believed  a  single 
standard  was  desirable.  A  number  doubted  that  it  could 
be  secured  except  at  a  prohibitive  cost,  while  a  few 
considered  it  worth  almost  any  price,  providing  its 
adoption  could  be  gradual  and  the  cost  spread  over  a 
few  years. 

The  Morse  taper  has  by  far  the  most  advocates,  par- 
ticularly for  drilling  machine  and  lathe  use,  while  the 

Brown  &  Sharpe  taper  holds  the  lead  for  milling 
machine  use.  Much  of  this  preference  for  the  Morse 
taper  is  due  to  its  wide-spread  use  on  drill  shanks, 
although  it  was  perhaps  the  most  criticized  of  any  on 
account  of  the  varying  degrees  of  taper  used  in  the 
different  sizes. 

The  Jarno  taper  has  many  friends  but  few  users. 
Those  who  use  it,  however,  find  it  perfectly  satisfactory, 
except  for  a  few  criticisms  as  to  its  length;  in  fact  the 
length  of  the  Brown  &  Sharpe  taper  is  also  criticised 
in  a  number  of  cases. 

The  simplicity  of  the  Jarno  dimensions  and  the 
logical  manner  of  arranging  the  sizes,  as  compared  with 
the  arbitrary  selecting  and  numbering  of  the  others, 
adds  greatly  to  its  popularity.  Then  there  are  a  few 
other  tapers  such  as  the  Sellers  with  its  key  or  spline 
instead  of  a  tang. 

The  Brown  &  Sharpe  taper  is  preferred  for  milling 
machine  work  on  account  of  its  smaller  angle,  holding 
milling  cutters  more  securely  against  loosening  under 
a  cut.  This,  however,  loses  its  significance  on  the 
.modern  milling  machine  as  heavy-duty  cutters  require 
more  than  the  friction  of  a  taper  shank  to  drive  them. 
Draw-in  rods  and  key  drives  of  various  kinds  are  being 
•used  more  and  more  for  this  work. 

Extracts  from  some  of  those  who  are  interested  in 
the  standardization  of  tapers  are  of  special  interest  and 
are  given  herewith.  As  some  objected  to  being  quoted, 
all  are  given  without  identification.  They  are  nearly 
all  however  from  representative  firms  in  various  lines 
and  seem  to  fairly  represent  the  general  feeling. 

Several  advocate  a  new  or  compromise  taper,  between 
the  Brown  &  Sharpe  and  the  Morse.  They  object  to  the 
Jarno  taper  as  being  nearly  the  same  as  the  Morse, 
although  having  the  advantage  of  uniformity  and 
logical  sequence.  A  new  taper  would  evidently  add  to 
the  confusion  and  it  would  seem  better,  all  things  con- 

sidered, if  a  change  is  to  be  made  to  adopt  a  taper 
already  in  use.  This  would  probably  favor  the  Morse 
taper  in  spite  of  its  lack  of  uniformity.    It  would  cause 

less  confusion  than  any  other  change  and  might  be  an 
advantage  in  most  cases.  The  milling  machine  men 
would  be  most  affected  and  might  not  consider  it 
advisable  to  change,  but  would  probably  do  so  if  it 
seemed  best  for  the  industry. 

The  opinions  follow: 
Morse  Heads  the  List 

No.'  1.  We  believe  that  this  matter  will  narrow  itself 
down  eventually  to  one  uniform  taper,  and  in  the  case  of 
engine  lathes  and  turret  lathes,  we  are  firmly  of  the  belief 
that  the  Morse  taper  will  be  adopted  as  the  universal 
standard. 

The  more  we  simplify  these  various  standards  the  better 
it  will  be  not  only  for  the  machine  tool  manufacturer,  but 
also  for  the  buyer. 

No.  2.  We  are  very  much  in  favor  of  a  standardization 
of  the  tapers  used  in  spindles  of  machine  tools.  While  we 
do  not  use  any  tapers  in  the  machines  we  manufacture 
ourselves,  we  are  nevertheless  users  of  various  types  of 
machines  and  believe  the  standardization  of  tapers  would 
be  very  much  to  our  advantage.  We  find  in  our  experience 
that  the  Morse  taper  is  the  taper  most  generally  used  in  our 
works  and  this  taper  would  be  very  satisfactory  to  us. 

No.  3.  In  our  opinion  either  the  Brown  &  Sharpe,  the 
Morse  or  the  Jarno  tapers  would  make  a  satisfactory 
standard.  The  proportions  of  the  Morse  taper  are  beyond  a 
doubt  more  practical  than  those  of  the  Brown  &  Sharpe  or 
longer  standards,  for  the  reason  that  the  deeper  the  taper 
hole  the  more  difficult  it  is  to  accurately  machine  it,  yet  it 
must  be  deep  enough  to  insure  the  proper  alignment.  The 
Morse  taper  seems  to  fill  the  bill  in  this  respect.  The  chief 
fault  to  find  with  the  Morse  taper  is  one  of  engineering 

detail,  in  that  the  taper  per  foot  is  not  the  same  in  the  ' different  sizes  and  the  diameters  at  the  large  and  small 
ends  are  not  even  dimensions.  From  a  practical  standpoint, 
to  our  mind,  this  has  no  real  bearing  as  it  is  just  as  easy 
to  make  them  this  way  as  any  other. 

No.  4.  When  the  subject  of  standard  tapers  was  men- 
tioned, it  immediately  started  an  argument,  and  we  f\nd 

that  different  people  in  this  organization  do  not  agree.  So 
we  imagine  you  are  going  to  have  your  troubles  in  getting 
a  general  agreement.  For  your  information,  however,  we 
might  advise  that  our  superintendent  prefers  the  Jarno 
taper.  Other  choices  are — first,  the  old  Pratt  &  Whitney 
"t-in.,  and  second — Brown  &  Sharpe  h-in.  to  the  foot.  Per- 

haps we  might  say  that  the  Jarno  taper  seems  to  be  in 
favor,  as  the  old  Pratt  &  Whitney  and  the  Jarno  are  prac- 

tically the  same. 
Two  More  for  Jarno 

No.  5.  The  Jarno  0.600-in.  taper  per  foot  would  seem 
about  right.  I  have  heard  an  occasional  citicism  of  the 
Brown  &  Sharpe  J -in.  per  foot  taper  on  the  grounds  of 
holding  in  tools  to  the  extent  of  rupturing  the  metal  when 
released.  When  using  steep  angle  end  mills  or  undercut 
cutters  where  there  is  a  tendency  to  draw  into  the  work, 
it  is  necessary  to  use  a  threaded  shank  or  tap  the  shank 
of  the  cutter  for  a  holding  rod. 

At  first  glance,  it  would  not  appear  difficult  or  expensive 
to  take  care  of  a  new  taper  in  connection  with  drills,  small 
cutters,  etc.,  by  one  of  two  methods:  the  use  of  collets  with 
the  new  taper  externally  and  old  taper  internally,  or,  the 
better  way,  by  regrinding  and  finishing  all  collets  that  could 
be  made  over  into  the  new  standard  as  well  as  the  drill 

shanks,  cutters,  etc.  This,jof  course,  would  mean  refinished 
arbors  and  bars  of  all  description,  as  well  as  the  bore  of 
the  machines,  but  once  this  job  was  done  the  advantage 
would  be  evident. 

No.  6.  We    think    that    a    suitable    standard    should    be 
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•ad  a  (UimUrd  taper  p«r  foot  (hould  be  uaed  for 
tU  ttmm  9t  work.  It  b  our  opiaion  that  either  the  Brown 
A  mwrp*  taper  of  |  in.  per  foot,  or  the  Jarno  taper  of 

ia.  p«r  foot  thoald  be  adopted.  W<*  think  for  millins 
tuaaUuitioH.  that  the  Brown  A  Sharpe  Uper  of  ) 

ia.  pfr  fbot  weald  hare  a  little  advantace  over  the  Jarao 
taper,  aa  the  Brown  A  Sharpe  taper  would  have  a  tendaoey 
ta  hold  better  aad  aot  tooaaa  aa  easily  a«  the  Jarno.  How- 

■dUiac  tartihm  balac  built  today  have  arrange* 
Bla  lar  diawiac  the  taper  arbor  securely  in  place.  With 

tkia  is  ■ted,  we  cannot  tee  why  the  Jarno  taper  roulJ  not 
ke  aaad  Jaat  aa  well  la  millinc  machine  constnictiou.  We 
kaow  that  It  wonld  work  out  O.K.  at  far  as  lathe  centers 
are  caaeacaed.  In  fact,  we  think  it  would  be  superior  in 
lathe  coastrurtiun  as  a  lathe  center  ia  alwaya  being  forced 
back  into  the  taper  fit.  The  only  place  where  we  can  see 
there  woald  be  any  trouble  at  all  by  using  the  Jarno  taper 
weatd  be  la  small  machines  where  taper  arbors  are  used 
with  nothing  to  drive  them  but  the  taper  fit.  Furthermore, 
wa  think  that  there  will  be  less  confusion  if  the  Jarno 
taper  to  adopted,  as  the  Morae  taper  is  quite  universally 
aaed  aad  san»e  ia  very  close  to  0.600  in.  per  foot.  We  can- 
rot  see  where  there  would  be  any  serious  objection  to  adopt- 

ing this  taper. 

Docars  Valub  or  Onb  Stanoaid 

Na.  7.  The  value  of  one  standard  taper  is  questionable, 
hecaoae  of  the  variety  of  uses  to  which  taper  shank  tools 
art  pat.  The  Brown  A  Sharpe  taper  is  unquestionably 
superior  for  milling  machine  work,  because  the  greater  the 
taper  the  easier  it  is  to  loosen  the  shank  in  socket,  due  to 
Jarring  in  operation;  but  a  greater  taper  is  more  satisfac- 

tory in  drilling  machines  and  boring  machines,  on  account 
of  ease  of  extraction. 

If  a  standard  taper  is  adopted,  it  would  necessarily  be  a 
compromise,  and  it  would  seem  advisable  to  adopt  the  Morse 
in  preference  to  any  other,  for  the  following  reasons: 

It  is  approximately  half-way  between  the  Brown  & 
Sharpe  1-in.  and  the  |-in.  used  by  Sellers  and  a  few  other 
machine  tool  ntanufacturers,  although  there  are  rare 
instances  where  tapers  greater  than  i  in.  per  foot  are  used. 
The  use  of  tapers  greater  than  1  in.  or  even  I  in.  per 
foot  is  very  limited  indeed  when  compare<l  to  the  use  of 
Morse  or  Brown  A  Sharpe.  The  Morse  taper  is  used  to  a 
mnrh  greater  extent  than  any  other,  as  the  more  common 
small  tools  are  regularly  made  with  Morse  taper,  such  as 
twist  drills,  machine  reamrnt,  milling  machine  tools  and 
lathe  centers  and  sockets.  The  Brown  A  Sharpe  taper  is 
naed.  except  in  few  instances,  on  milling  machine  tools. 
While  theoretically,  the  Jarno  taper  makes  a  strong  appeal, 
its  advantage*  are  more  or  less  academic,  and  it  has  certain 
practical  disadvantages,  as  follows: 

Its  oae  as  compared  to  the  use  of  the  Morse  taper  is  very 
slight  indaed.  There  are  nineteen  sizes  covering  the  same 
range  as  covered  by  seven  sites  of  the  Morse.  This  would 
mean  the  use  of  a  corresponding  number  of  so-called 
sleeves  and  sockets,  provided  it  were  possible  to  obtain  small 
toots  with  Jarno  taper  shank*.  Small  tools  with  the  Jarno 
taper  are  regularly  furnished  by  few  if  any  manufacturers 
other  than  Pratt  A  Whitney  Co.,  and  even  they  list  a  much 
greater  number  and  variety  of  tools  with  Morse  taper  than 
with  Jarno  or  any  other.  There  is  a  natural  disinclination 
to  change,  even  when  it  can  be  shown  that  there  is  a  poten- 

tial profit  in  doing  so,  and,  therefore,  there  is  an  added 
diflicalty  in  this  case  when  confronted  with  the  fact  that 
there  are  few  regularly  manufactured  tools  with  Jarno 
taper  shanks,  because  there  would  be  problems  of  special 

price*,  delays  in  deliver)-  and  other  inconveniences  such  as 
are  experienced  when  special  tools  are  ordere<i. 

Every  effort  would  be  made  by  us  to  support  a  single 
standard  if  one  were  adopted  by  a  majority  of  representa- 

tive marhinr  tool  manufacturers,  but  it  is  felt  that  no 
grvat  hardship  would  be  noticed  if  the  Brown  A  Sharpe 
tap»r  were  contintied  in  u»e  for  milling  machines,  and  the 
«4or»c  taper  adopted  for  other  machine  tools. 

No.  8.  If  we  were  all  starting  new,  we  think  the  Jarno 
taper  woald  be  the  best  one  to  adopt,  as  all  dimensions  coma 
in  eightha  or  tenths  of  an  inch.  This  is  the  only  reason 
why  w«  prefer  it.    The  Brown  A  Sharpe  and  Morae  tapers 

art>  BO  well  establishoil,  and  there  are  so  many  mnnufac- 
turvrs  fitted  with  stamlnrtis  to  produce  these  tapers  thiit  wo 
would  not  think  it  advisable  to  change  to  a  new  st^tndard 
that  has  not  any  advantages  other  th«n  even  flguros.  W». 
agree  that  the  Morse  taper  would  be  proper  for  liitha. 
spindles,  but  think  it  is  bad  practice  to  use  drills  in  foot- 
stock  spindles. 

The  Morse  and  Jarno  tapers  are  so  nearly  alQca,  thiit  it 
might  b«  possible  to  use  the  Morse  drills  in  thi>  .h>n\o 
spindle  and  do  no  more  damage  than  if  it  whs  h  .Moi.te 
spindle.  To  be  sure  that  Morse  taper  drills  will  not  bo  )>ut 
into  spindles  there  would  have  to  be  more  of  a  differeiift 
than  there  is  betwen  a  Morse  and  a  Jarno  taper.  Our* 
unbiased  opinion  is  that  it  would  be  best  to  continue  witb> 
the  Morse  taper  on  lathe  spindles. 

No.  9.  The  drilling  machine  manufacturers  use  the  Mor^e 
taper;  the  twist  drill  manufacturers  use  the  same,  and  it  is 
also  used  on  lathes  to  a  very  great  extent.  Much  manufac- 

turing is  based  on  using  the  Morse  taper  and  to  make  a 
change  to  one  of  the  others  would  certainly  involve  mor*' 
than  the  happy  thought  that  it  would  be  good  if  such  a 
change  were  made.  Then  again,  there  are  other  manu- 

facturers who  use  the  Brown  A  Sharpe  taper  ami  they 
would  feel  the  same  way  about  it 

No.  10.  We  use  mostly  Brown  A  Sharpe  and  Mora* 
tapers  but  feel  that  one  or  the  other  should  be  adopted  as  a 
standard  taper.  In  fact,  we  also  believe  that  all  machint 

tools,  espn-ially  engine  lathes,  should  be  more  standardized. 
As  for  instance — the  swing  of  the  lathe  and  the  weights  and 
dimensions,  so  that  customers  would  know  what  site  lathe* 
they  are  really  buying. 

No.  11.  .^11  of  our  milling  machines  and  gear  cutters  ara 
equipped  with  the  Brown  A  Sharpe  taper.  All  of  our  drill- 

ing machinery,  lathe  spindles  and  floor  type  of  boring 
machines  have  the  Morse  taper.  In  as  much  as  it  is  not 
necessary  in  our  plant  to  exchange  any  equipment  between 
these  two  types  of  machines,  we  never  experience  any 
difficulty  and  it  would  seem  to  us  that  as  these  tapers  are 
more  or  less  of  an  old  standard,  it  might  be  well  to  stick  to 
them. 

No.  12.  So  far  as  the  style  of  taper  is  concerned,  the  lead- 
ing makes  of  milling  machines  are  quite  well  established  on 

the  Brown  A  Sharpe  standard.  There  is,  however,  no  stan- 
dardization as  between  different  sizes  of  milling  machines,  so 

that  there  can  be  no  free  interchangeability  of  tools  and 
arbors  on  milling  machines  of  the  same  make  but  of  difTer- 
cnt  size. 

The  adoption  of  a  standard  taper  hole  in  the  spindlo  is 
not  sufficient  to  enable  free  interchangeability  or  arb:irs, 
unless  the  spindle  noses  are  also  standardized,  since  it  is 
now  quite  common  practice  to  provide  arbors  with  a  clutch 
drive,  and  unless  the  clutch  drive  fits  the  spindle  nose,  it 
of  course,  cannot  be  used  no  matter  if  the  taper  on  tlie 
arbor  is  exactly  the  same  standard  as  the  taper  in  the 
spindle  of  the  machine. 

Opposes  Standardization 

No.  18.  What  would  be  gained  by  having  the  tupcts  of 
all  milling  machines  and  lathes  exactly  the  same?  Nothing 
except  that  it  might  be  a  little  handier  for  the  usern  of  ilif- 
ferent  kinds  of  tools.  In  a  milling  room  of  cournc  tliey 
could  use  the  arbors  of  one  machine  on  another,  t'tr.,  hut 
the  life  of  the  machine  tool  business  is  the  fact  that  it  il 
not  similar  in  design.  The  salesman  has  a  good  talking 
point  if  he  has  a  machine  that  is  Just  a  little  (litTiront 
from  the  other  fellow's.  The  nearer  we  come  to  the  Kiime 
design  in  various  ways  the  loss  ginger  there  would  be  in  the 
business.  The  slight  discommodity  caused  by  having  in 
any  factory  various  designs  of  tools,  is  not  worth  giving 
consideration. 

I  am  not  in  for  unformity  in  this  particular  line  in  any 
way,  shape  or  form.  I  believe  in  going  ahead  and  thinking 
as  you  please  and  bringing  out  somthing  radically  different 
from  anyone  clue.  This  applies  to  the  depth  of  bed  of  the 
machine,  the  height  from  the  table  to  the  cutting  tool  and 
various  other  things  in  connection  with  the  machine  that 

would  be  Just  the  reverse  from  my  neighbor's  product 
(To  be  continued  in  next  weeic'$  issue.) 
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Tools  and  Methods  in  a  Railroad  Shop 
A  Grooving  Tool  for  Locomotive  Pistons — A  Set  of  Spiral  Crosshead  Reamers — 

Scarfing  and  Other  Tools — ^Washout  Plugs  and  Taps 

SPECIAL  CORRESPONDENCE 

THE  line  drawing,  Fig.  1,  shows  a  piston  grooving  way  around  and  again  secured  in  position.    This  makes 
tool  of  the  gang  type.     The  toolholder  is  made  to  it  possible  to  run  in  the  narrow  grooving  tools,  then 
fit  the  toolslide  on  the  lathe  carriage  and  carries  swing  the  full  width  tools  into  position  for  finishing 

three  tk-in.  blades  or  cutters  and  three  at  the  opposite  the  grooves  to  exact  width. 
end  which  are  i  in.  wide.    These  grooving  tools  are  of The  line  drawings,  Figs.  2  to  5,  give  full  details  of 

fiJ/mg  block  for  ̂ "cutters 

FIG.    1.    GANG   TOOL,  FOR   GROOVING   PISTONS 

high-speed  steel;  the  filling  blocks  and  wedges  are  of 
tool  steel  and  all  other  parts  are  of  machine  steel. 
The  toolblock  or  holder  has  a  li-in.  hole  bored 

through  its  center  for  the  upright  bolt  by  which  it  is 
attached  to  the  lathe.  The  underside  of  the  holder  is 
made  with  a  tongue  for  the  regular  toolpost  slot  in  the 
top  of  the  slide.  The  cutters  are  made  with  a  2-deg. 
taper  on  each  side  for  side  clearance  and  are  ground 
at  the  ends  to  a  5-deg.  front  rake.  The  filling  blocks  or 
spacers  A  between  the  cutters  are  made  with  2-deg. 
taper  at  the  sides  in  the  reverse  direction  from  the 
cutter  slope  to  fit  properly  between  the  cutters,  and 
the  inner  filling  blocks  B  and  C  are  similarly  tapered 
on  their  faces  where  they  match  the  cutter  sides,  while 
their  opposite  or  inner  sides  are  tapered  to  correspond 
to  the  wedges  D,  which  serve  to  lock  each  gang  of  blades 
firmly  together.  These  two  wedges  D,  as  will  be  seen, 
are  driven  down  from  the  top  of  the  holder  into  rec- 

tangular slots  cut  vertically  through  the  body  of  the 
holder.    All  dimensions  are  given  on  the  drawing. 

By  releasing  the  clamping  nut  on  the  top  of  the  bolt 
at  the  center  of  the  block,  the  tool  may  be  swung  half- 

a  series  of  spiral-fluted,  taper  crosshead  reamers,  the 
layout  covering  five  sizes.  These  range  from  2i  to  4J 
in.  in  diameter  at  the  small  end  of  the  reamers.  The 
number  of  flutes  range  from  10  in  the  smallest  size  of 
reamer  to  17  in.  the  largest  in  the  series.  All  sizes  are 
fluted  with  left-hand  spiral  cut  to  a  lead  of  62  in.  in 
one  turn,  or  as  commonly  expressed,  to  a  pitch  of  62  in. 
The  flutes  are  cut  i  in. .deep  and  with  their  faces  radial. 
As  shown  by  Fig.  3,  a  square  groove  J  in.  deep  by  A  in. 
wide  is  milled  directly  opposite  the  flutes,  to  break  up 
the  cut.    The  lead  of  this  right-hand  groove  is  1  inch. 

Reamers  and  Shanks 

The  reamers  are  made  independent  of  the  shanks, 
Fig.  4.  The  body  or  cylindrical  portion  of  the  shank 
has  a  diameter  of  li  in.  to  receive  the  hollow  reamers. 

A  cross-key  is  formed  on  the  face  of  the  shoulder  on 
the  shank  and  this  key  enters  a  slot  milled  across  the 
end  of  the  reamer  so  that  when  the  nut  at  the  end  is 

tightened,  the  shank  and  reamer  are  held  securely  to- 
gether.   The  assembled  reamer  is  shown  in  Fig.  5. 

An  interesting  form  of  gage  used  for  testing  driver 
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shown  as  made  at  the  Southern  Pacific  shops  and  all  de- 
tails are  given  in  the  drawing:.  The  assembled  mechan- 

ism is  shown  by  Fig.  7,  the  various  steel  details  in  FIr.  8, 
and  the  casing  details  in  Fig.  9.  The  gearing  gives  a 
four-to-one  speed  reduction.  The  method  of  construct  idii 
will  be  understood  without  detailed  explanation. 

Miscellaneous  Tools 

The  drawings,  Figs.  10,  11  and  12,  illustrate  certain 
boiler-stop  tools.  Fig.  10  shows  scarfing  tools  for 
boiler  flue-sheet  flanges.  These  tools  are  made  up  with 
six  inserted  blades  of  high-speed  steel  which  fit  radial 
slots  in  the  head  of  the  appliance.  A  machine-steel 
aleeve  fits  over  the  blades  or  cutters  from  the  rear  and 

and  trailer  wheels  is  illus- 
trated by  the  line  drawing, 

Fis.  6.  The  rage  is  adapted 
to  measure  the  wear  on  the 
tread  and  on  the  inside  of 

the  flange  b>'  means  of  two 
swinging  points  A  and  B 
which  come  in  contact  with 
the  su  rf aces  noted.  The  en  ds 

of  the  hooked-shaped  gage 
points  are  graduated  to  read 
directly  in  sixteenths,  but 
very  much  smaller  amounts 
may  be  read  by  inspection. 

In  connection  with  the  use 
of  various  classes  of  large 
and  medium-size  tools  used 
in  the  way  of  drilling,  tap- 

ping, seating  and  other  oper- 
ations, the  speed  reducer  for 

motors  shown  in  the  draw- 
ings. Figs.  7  to  9,  should  be 

of  interest.     This  device  is 
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FIG.  11.     HOLDING-ON  TOOLS  FOR  RIVETING  FLEXIBLE  STArBOLTS 
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Taper  [^''tn  12"' Diagram  Showing  Relation  of  Washout  Plugs  to Taps,ancl  Tap  Graduations. 

FIG.    12.      DIAGRAM    SHOWING    RELATION    OF    WASHNUT 
PLUGS   TO   TAPS  AND   TAP   GRADUATIONS 

this  is  secured  by  a  hollow-head  screw  which  is  tapped 
through  the  body  and  also  serves  as  a  holding  screw  for 
the  pilot  pin. 

The  drawing.  Fig.  11,  shows  holding-on  tools  for 
riveting  flexible  staybolts.  Full  details  are  given  on 
the  drawing,  and  the  method  of  application  is  so  clearly 
shown  as  to  require  no  explanation. 

The  diagram,  Fig.  12, 
shows  the  relation  of  wash- 

out plugs  to  taps  and  tap 
graduations.  Four  taps  make 

up  Ihs  set,  all  cut  to  12  V- 
threads  per  inch.  The  grad- 

uations from  the  small  end 
of  the  smallest  tap  to  the 
large  end  of  No.  4  or  the 
largest  tap,  are  marked  from 
1  to  12,  so  that  there  are 
three  graduations  to  each 

tap.  The  diagram  at  the  bot- 
tom of  the  drawing  shows 

how  the  taps  are  propor- 
tioned to  overlap  from  one 

size  of  plug  to  another,  each 
tap  thus  taking  care  of  some 
portion  or  all  of  the  three 
plugs  in  its  range.  The  tools 
described  in  this  article  are 

shown  as  made  and  used  in  the  shops  of  the  Southern 
Pacific  Company,  at  Sacramento,  Cal. 

Air-Cooled  Suit  Designed  to 
Protect  Welders 

A  brief  item  in  the  Journal  of  the  American  Welding 
Society  refers  to  a  new  type  of  air-cooled  suit  that  has 
been  recently  invented  and  which  is  designed  to  protect 
the  oxy-acetylene  welder  from  the  heat  he  is  exposed 
to  in  doing  heavy  welding  in  confined  places.  The 
inventor  claims  that  the  wokman  equipped  wiih  this 
suit  is  protected  from  the  heat  by  the  circulation  of  the 
air  around  his  body.  The  air  passes  through  the  mesh 
of  the  fabric  of  which  the  suit  is  made.  The  air 
is  supplied  by  a  pan  through  a  flexible  tube  fastened 
to  the  suit. 

In  very  hot  work  the  helmet  is  used  to  protect  the 
welder's  head  from  the  heat  and  also  to  supply  fresh, cool  air  for  breathing. 

The  suit  is  also  supposed  to  be  a  protection  against 
poisonous  gases  and  can  be  worn  for  hours  at  a  time 
without  discomfort. 
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An  Old  English  Machine  For  Cutting 
Spiral  Bevel  Gears  ^ 

Origliulb'  Intended  for  Making  Gear  Patterns— Unique  Indexing  Arrangement  —  Formers  i 
for  Controlling  the  Cutting  Angle  and  the  Spiral— Construction  of  the  Spiral 

By  W.  OWEN 

IHA\'E  in  my  posaaMion  a  book  entitled  "A  New 
Century  of  Inventions.**  by  JaoiM  ̂ Tiite.  civil  en- 
rinecr.  published  in  Manchester.  England,  in  1822. 
The  book  is  moat  intereatinc.  and  shows  many  in- 

ventions which  are.  even  tod«.v.  looked  upon  as  relatively 

new.  Amonr*t  theae  are  the  cun-ed  tooth  bevel  gear 
and  the  maChod  of  cutting  the  same.  In  view  of  the 
recent  datnlopiaents  in  this  direction,  particularly  in 

your  counto*.  I  enctoae  a  copy  of  this  portion  of  the 
book,  which,  as  it  is  probabl>-  the  first  record  of  this 
type  of  vearins.  m»y  be  of  interest  to  your  readers. 

The  article  sheds  a  vivid  light  on  the  engineering 

litcrar>-  style  of  that  period,  and  in  order  not  to  dis- 
turb the  atmosphere  I  have  left  the  wording  exactly  as 

it  is  gt\-en. 
OP  A  CUTTING  ENGINE 

Fer  larpt  BwH  WktU  and  ModtU.  on  the  Patent  PrinetpU. 
One  of  the  meet  prominent  subjects  of  this  essay,  if  not 

the  HMat  inporUnt,  is  the  System  of  Toothed  Wheels,  with 
which  the  second  and  third  Parts  were  introduced,  and 
which  still  daiott  a  share  of  my  readers'  attention.  As 
hinted  a  few  pages  backward,  it  seems  not  enough  for  me  to 
•xhibit  and  describe  the  System,  but  I  must  defend  it 

against  repeated  objections,  on  pain  of  seeing  it's  utility 
delayed,  and  the  public  deprived  of  it's  real  and  solid  ad- 
vaatagea.  I  am  far  from  wishing  to  impeach  the  motiv€$ 
of  those  who  still  nourish  or  express  dissent,  when  they 
deign  to  bring  reasons  for  so  doing;  but  the  mere  opinion — 

"it  wont  do" — expressed  by  a  man  of  reputation,  may  im- 
pede, for  a  time,  the  progress  of  an  useful  discovery,  and 

tfcos  produce  a  public  evil.  This,  then,  is  a  result  I  am 
anxioaa  to  avert;  as  the  present  System  hat  many  points 
ef  amnsnca,  against  which  no  insuperable  objection  can  be 
hroogkC  Had  I  not  declined,  already,  to  name  oitber  the 
frlaada  or  enemies  of  the  System,  I  might  here  appeal  to 
peraoas  who  highly  approve  of  it;  and,  indeed,  who  use  it 
daily  with  manifest  advanUge.  But,  I  forbear.  If,  by 
■eans  of  the  Engines  already  given,  and  that  I  am  going  to 
offer,  it  is  proved,  that  the  difficulty  of  making  these  wheels 
is  thfliHg,  compared  with  their  utility,  one  important  point 

will  be  gained:  I  shall  not  hear  it  repeated,  "that  the  Sys- 
tem cannot  BBCceed.  6«c«iu*e  of  tht  di(fieHltit$  of  it's  exeeu- 

tiom." The  present  Cutting  Engine  is  shown  in  Figs.  1,  2.  3,  of 

Plate  32.  It's  immediate  use  is  to  form  the  teeth  of  wooden 
■lodeis.  for  casting.  These  are  previously  built  as  usual, 
and  laf§td  with  hay-vood,  of  sufficient  thickness  to  furnish 
the  teeth,  and  leave  a  small  thickness  of  that  wood  behind 
or  under  them.— A  B,  in  Fig.  2,  represenU  a  wheel  of  this 
kind,  ready  for  catting;— mounted  eorrectly  on  the  center 
pin  C  D,  which  latter  is  so  formed  as  to  be  fixabU  in  any  posi- 

tion on  the  Uble  or  bench  E  F.  Under  the  wheel  A  B, 
there  is  a  kind  of  ind4x  a  b,  put  upon  the  said  center  pin 
C  D.  which,  by  means  of  the  clamp  and  screw  bed,  can  be 
occasionally  connected  with  the  wheel  A  iJ  so  as  to  turn  it, 
■hsii  it  is  itself  tamed  by  the  means  hereafter  to  be  men- 
tiewsd.  To  proceed  with  the  description :  G  is  s  slide,  mov- 

ing horisontally  on  the  bench  B  F.m*  seen  at  /  «  Fig.  8;  this 
•Ude  being  the  basis  of  the  headstock  G  H,  which  conUins 
tlie  ptrp^ndieuUir  »lid»  H  I,  itself  the  support  of  the  cutter- 

frame  K  L.  no  constructed  as  to  turn  on  it's  bolt  above  /. 
and  take  any  proper  position  over  the  edge  of  the  wheel 

er  awdel  A  B.     This  slide,  then,  with  it's  appurtenances 

H  I  K  L.  moves  along  the  bench  E  F,  as  seen  in  Fig.  3  at 
/  •:  and  what  gives  it  this  motion,  is,  the  screw  g,  fur- 
nished.  purposely,  with  a  left-handed  thread,  working  in  tho 
half-nut  contained   in   the  small   frame   h,  which  contains 
also  a  jointed  cop,  that  can  be  lifted  off  in  an  insUnt,  and 
the  screw  set  at  liberty.     Moreover,  the  second  use  of  this 

screw  g,  is  to  6«  thus  di.ieniraged  from  it's  nut,  and  lifted  up 
to  about  •',  where  it  serves  to  push  back  the  slide  G  toward the  wheel,  without  thst  loss  of  time  it  would  occasion   if 
pushed  back  by  the  working  of  the  screw.    The  letters  M  X, 
shew  another  important  part  of  the  Machine,  applying  to 
the  cutting-process.     It  is  an  inclined  plane,  sloped  to  tho 
ssme  degree  as  the  bottom  of  the  teeth  of  the  wheel.     (See 
the  line  a  k.)     This  inclined  plane,  then,  is  fastened,  in  any 
proper  place,  on  the  bench  E  F,  by  the  vredge  N,  juat  like 
the    puppet   of   a    common    turninir    lathe;    and    it    passes 
through  an  opening  in  the  slide  G  I,  or  rather  suffers  this 
to  pass  oi'tr  it,  as  better  seen  at  M,  Fig.  3.     Furthermore, 
the  slide  /  (Fig.  2),  after  gliding  dovm  this  inclined  pkune 
M  G,  will  hsve  to  be  raised  between  each  cutting:  and  that 

is  the  office  of  the  workman's  hand  acting  on  the  lever  O  P, 
through  the  iron  frame  Q  .W,  which  is  shewn  at  Fig.  3,  in 
another  direction;  and  marked  with  the  letters  Q  I  m.     In 
fine,  the  slide  G  carries  on  each  side  of  tho  Machine  a  pull- 

ing bar  n,  connected  with  the  said  slide,  and  with  a  smsUer 
sliding  piece  o,  the  use  of  which  is  to  hold  a  pin  (seen  in 
the  figure,  but  leaving  no  room  for  a  letter  of  indication), 

which  turns  the  wheel  A  B,  by  the  plate  p,  as  the  slide  '>' 
recedes,  and  the  cutter-system  I  K  L  descends  on  the  iti 
dined  plane   before-mentioned.      Having  thus  adverted   to 
all  the  important  parts  of  the  Machine,  we  turn  to  Fig.  1, 
for  the  purpose  of  shewing  what  the  plate  (whose  edge  is 
seen  at  o  p)  means;  and  the  effect  it  is  intended  to  produce. 

In  that  figure,  let  A  ̂   c  be  the  section  of  any  wheel  it  !;< 
desired  to  cut  on  this  principle.     The  width  of  the  face  of 
such  wheel  is  shewn  by  the  line  a  b;  and  a  e  is  called  the 
projection  of  that  face,  on  the  base  of  the  cone  of  which  the 

wheel  A  B  is  a  portion;  it's  summit  being  at  C.     The  line 
e  d,  shews  on«  of  the  spiral  teeth  with  which  the  wheel  is 
to  be  furnished;  snd  I  make  it  by  this  uniform  process:   The 
pitch  of  the  wheel,  whatever  it  be,  is  set  off  from  e  to  /; 
and  that  pitch  is  divided  into  eight  parts,   (shewn  here  as 
four  on  account  of  their  smallness)  while  the  width  of  the 
face  /  d,  is  divided  into  nine  parts,  shewn  here   (for  the 
ssme  reason)  by  four  and  a  half  divisions.    This  latter  divi- 

sion is  more  numerous  than  the  former,  that  the  principle 
may  be  a  little  overdone;  or  that  the  teeth  may  overlap  each 
other  by  1/9  of  the  pitch:     To  which  purpose,  beginning 
the  spiral  line  e  d  st  e,  I  move  in  the  second  circular  line 
from  e  to  the  second  radial  line  C  t,  and  draw  that  diagonal 
which  forms  the  first  part  of  the  curved  line  e  d.     From 
this  second  point,  I  go  to  the  third  circular  line,  taking  also 
the  third  radial  line,  and  drawing  the  diagonal.    This  I  do 
until  arrived  at  the  fifth  circular  line,  when  I  find  myself 
likewise  at  the  fifth  radial  line  C  d  f.     These  four  spaces 
thus  gone  over,  represent  the  eight  parts  into  which  this 
part  of  the  face  a  h  would  have  been  divided,  had  the  figure 
been  larger:   and  there  remains  a   small   division   near  d, 
equal  to  one  half  the  others,  through  which  the  curve  <  d 
is  prolonged  by  a  similar  process:  and  this  latter  portion  is 
what  the   successive  teeth   overlap  each   other,  as   before 
sUted. 

Now,  it  will  be  seen  below,  thst  the  needful  eireular  mo- 
tion is  ffiven  to  this  wheel,  by  a  movement  that  takes  place 

in  a  direction  parallel  to  the  base  a  e  B  ot  this  figure.  The 
curve  c  d,  must,  therefore,  be  transferred  from  the  surface 
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Jrti the  cone,  to  this  base  a  c  B.  To  do  this,  I  place  a  point 
of  the  compasses  at  A,  and  trace,  with  the  openings  A  a, 
A  c,  &c.,  the  six  quadrants  included  in  the  space  a  c  g  h, 
which  are  now  the  projections,  on  the  base,  of  the  circular 
lines  a  b  f  d  on  the  surface  of  the  said  cone.  Here,  a  slight 
difficulty  should  be  obviated:  strictly  speaking,  this  projec- 

tion would  be  horiontal,  and,  of  course,  invisible  in  this  posi- 
tion of  the  wheel.  But  I  have  supposed  the  figure  a  c  g  h, 

turned  ninety  degrees  downward,  round  the  horiontal  line 
a  B,  so  as  to  make  one  representation  suffice;  and  also  to 
shew  the  connection  of  the  lines  a  b  g  h,  with  those  f  d  a  b. 
The  curve  k  I,  is  thus  a  copy  of  that  e  d,  only  shortened  in 
the  proportion  of  a  6  to  a  c — that  is,  of  the  side  of  the  cone 
a  C,  to  the  half-base  a  A. 

To  secure,  then,  the  coincidence  of  the  pitch,  as  set  off  on 

FiG.4-. 

FIG. 1.     CONSTRUCTION  OF  THE  SPIRAL.     FIGS.  2  AND  3.     THE  GEAR  CUTTING 
MACHINE.     FIG.  4.     SKETCH  OF  PART  OF  A  SPIRAL  BEVEL-GEAR 

the  circumference  a  f  and  a  g,  we  must  divide  a  similar  por- 
tion of  both  into  an  equal  number  of  parts,  e  /;  and  treat 

them,  on  the  lines  a  c  gi  /i,  as  we  did  on  those  a  b  d  f;  hy 
which  means  we  shall  get  the  curve  k  I,  the  projection  of 
that  e  d.  And  this  curve  k  I,  must  be  made  part  of  a  plate 
k  I  m  n  (about  1/10  on  an  inch  in  thickness),  the  use  of 
which  is  as  follows: 

This  Plate  k  I  m  n,  is  no  other  than  that  marked  o  p  in 
Pig.  2 ;  and  it  is  there  fixed  to  the  index  a  b,  directed  to  the 
central  pin  C  D,  as  it  is  in  Fig.  1  to  the  center  A — insomuch, 
that  the  pin  shewn  in  Fig.  2  near  o,  acting  on  the  sloping 
curve  k  I,  will  turn  that  index  (and  with  it  the  wheel)  by 
the  very  motion  which  draws  back  the  slide  G  (Fig.  2), 

and  lets  down  the  slide  /  on  it's  inclined  plane  G  M. 
We  may  remark,  lastly,  that  as  the  present  Machine  is 

adapted  to  large  models,  it  is  not,  now,  provided  with  a  di- 
viding-plate, although  the  means  of  so  doing  are  self-evi- 

dent. On  the  contrary,  the  division  dots  are  seen  on  the 
edge  of  the  wheel  A  B,  as  is  likewise  one  dot,  near  6,  on  the 
«lamp  b  c,  from  which  a  given  distance  is  set  off  to  each  of 

the  dots  on  the  wheel,  so  as  to  give  the  pitch  required.  By 
these  means,  then,  the  wheel  is  divided  and  cut,  in  good,  if 
not  in  exquisite  divisions;  and  all  the  teeth  take  their  shape 
from  the  Plate  o  p  (or  k  Imn  of  Fig.  1),  and  are  thus  good, 
in  that  respect  also.  ,(;) 

To  recapitulate  the  steps  of  this  process — the  workman 
stands  behind  the  Machine,  near  JS;  and,  working  the  screw 
with  his  right  hand,  draws  back  the  slide  G,  (the  power 
then  turning  the  cutter  r  very  swiftly)  by  which  means,  the 
slide  /  glides  down  the  inclined  plane  M,  and  the  cutter,  im- 

pinging on  the  sloping  face  of  the  wheel,  cuts  it  to  the 
depth  r  a;  the  shape  of  the  tooth  (by  the  turning  of  the 
wheel)  being  the  spiral  form  e  d  of  Fig.  1.  It  may  be  added, 
that  the  lifting  lever  O  permits  this  descent  of  the  bar  Q  M, 
because  it  is  suffered  to  fall  lower  than  now  represented. 

Thus,  when  the  slide  G  is  ar- 
rived near  h,  the  tooth  is  fin- 
ished; and  the  cutter  leaves  the 

wheel  at  a:  after  which,  the 
cutter-frame  and  slide  I  K  L 
are  raised  by  means  of  the 
lever  O — the  screw  g  taken  out 
of  its  steps,  and  the  slide  G 
pushed  back  by  it,  until  the 
vertical  slide  /  rests  again  on 
the  inclined  plane  M,  as  it  at 
first  did.  Nothing,  now,  re- 

mains to  prepare  for  cutting  a 
new  tooth,  but  to  change  the 
division-dot,  by  the  application 
of  the  gauge  or  compasses,  from 
b  to  the  next  point  on  the  wheel ; 
to  do  which,  of  course,  the  clamp 
6  c  must  be  loosened  and  re- 
fastened  by  the  thumb-screw  d. 
I  would  just  notice  the  4th  fig- 
ure^ — to  say,  it  is  a  sketch  of  one 

quarter  of  a  bevil  wheel:  in- 
tended merely  to  shew  the  form 

and  position  of  these  teeth,  and 
the  general  appearance  of  the 

System. Finally,  my  readers  will 
please  to  advert  to  what  has 
been  already  said  on  the  forms 
of  these  teeth,  and  their  uses: 
and  recollect  especially  what  was 
observed  on  the  epicycloid,  as 

applied  to  them.  It  will  easily 
be  perceived,  that  to  put  that 
form  on  one  of  these  teeth  would 
be  an  almost  hopeless  attempt! 

—and,  happily,  it  is  not  neces- 
sary. We  can,  however,  by  us- 

ing the  cutter  r  with  various 
slopes,  and  going  several  times 
through  each  space,  cut  facets 
on  the  teeth,  quite  near  enough 
to  the  theoretical  form  to  make 
them  work  iVell  together;  and, 

as  before  observed,  nothing  is  wanting  to  make  the  teeth  per- 
fect, but  to  run  them  with  the  wheels  placed  in  due  position. 

Safety  Code  for  Grinding  Stands 
The  maximum  angular  exposure  of  the  grinding  wheel 

periphery  and  sides  for  hoods  used  on  machines  known 
as  bench  and  floor  stands  should  not  exceed  90  deg.  or 

one-fourth  of  the  periphery.  This  exposure  shall  begin 
at  a  point  not  more  than  65  deg.  above  the  horizontal 
plane  of  the  wheel  spindle. 

Whenever  the  nature  of  the  work  requires  contact 
with  the  wheel  below  the  horizontal  plane  of  the  spindle, 
the  exposure  shall  not  exceed  125  deg.  This  exposure 
shall  begin  at  a  point  not  more  than  65  deg.  above  and 

extend  to  a  point  not  more  than  60  deg.  below  the  hori- 
zontal plane  of  the  wheel  spindle. —  (From  A.E.S.C. 

tentative  standard  safety  code.) 
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An  Eastern  Shop  of  Modern  Design 
Conduding  the  Description  of  a  Machine  Tool  Shop — Lighting,  Heating  and  Power 

Applications — Oane  Service  and  Sanitary  Arrangements 
By  c.  e,  CLEWELL 

THE  cnn«  aenric«  adopted  in  the  new  Gould  & 
EberlULrdt  plant  at  Irvinfton,  N.  J,,  consiiits  of 
tm  l(Moa  Shepard  cnuiaa.  one  in  Mch  of  the 

kifffa  hmj*.  with  oae-ton  electric  hoista  in  the  amall  bays. 
Ib  the  hifh  bays,  a  number  of  jib  cranes  of  special 

daalgp  have  been  installed  in  such  a  way  as  not  to  in- 
terfere with  the  overhead  crane  ser\'ice,  these  jib  cranes 

merely  ser%'in8  as  a  help-out  to  relieve  the  larger 
traveling  crane  over  a  snull  radius  immediately  around 

the  jib  crane.  These  jib  cranes  have  a  12-ft.  arm,  have 
•  lift  capacity  of  one  ton  and  can  handle  the  need.*)  of 
•pproxiinatcly  three  machine  tixtls.  A  special  feature 
to  the  use  of  a  sttel  angle  arm  for  supporting  the  huri- 
aontal  crane  arm,  which  is  supported  at  the  base  of 
the  crane,  thus  holding  the  horizontal  arm  by  compres- 
aion  and  not  interfering  in  any  way  with  the  overhead 

The  mpporting  run-wa>'  for  the  10-ton  cranes  in  the 
high  bays  consista  of  reinforced  concrete  and  is  mounted 
OP  concrete  brackets  as  a  part  of  the  main  columns. 
On  top  of  these  run-ways  a  heavy  pine  board  is  placed 
■a  a  base  for  the  crane  track,  this  general  scheme  result- 

ing in  quiet  operation.  Direct  current  crane  motors 

The  supporting  run-way  of  the  small  one-ton 
in  the  low  bays  is  made  up  of  eye-beams  mounted 

oa  special  clamp  devices  attached  to  the  shop  columns. 

AsTinciAL  Lighting  in  the  Shops 

The  artificial  lighting  of  the  plant  is  divided  into 
two  parta,  namely,  that  for  the  shops  proper  and  that 
for  the  oflleaa  and  the  drafting,  production  and  plan- 

ning dcpnrtntents.  For  the  shops,  the  mercur>-  vapor 
Inmp  of  the  Cooper- Hewitt  Electric  Co.  has  been  adopted 
•■  standard  in  preference  to  the  Mazda  lamp,  for  reasons 
given  below.  In  the  oflkes  and  drafting  rooms,  Mazda 
lamps  are  naed  in  semi-enclosing  fixtures. 
ThcM  Bhogw  contain  a  splendid  example  of  a  modern 

nod  carcfiil^  planned  liKhting  system.  A  good  deal 
of  attention  was  given  to  the  type  of  lamp  to  employ, 
the  two  principal  forms  considered  being  the  Mazda-C 
or  nitrogen  filled  lamp  with  some  form  of  shop  reflector, 
and  the  mercury  vapor  lamp.  The  management  felt 
that  it  could  not  afford  to  use  the  brilliant  Mazda-C 
tonpa  in  the  shops  when  it  was  possible  to  secure  the 

rwtfal  effect  of  the  mercur>'  vapor  lamp  with  its  rela- 
tive km  brightness  and  consequent  low  degree  of 

glare  effect  As  a  result,  the  entire  shops,  with  the 
exception  of  washrooms  and  stockrooms,  are  equipped 

with  the  mercuo'  ^'apor  units,  the  Type  P  lamps  for 
direct  current  circuits  being  used  in  the  low  bays,  and 
the  doubl»-P.  or  two-tobe  units  being  used  in  the  high 
bays. 
One  mercury  vapor  lamp  is  used  per  bay,  which  is 

eqaivalent  to  one  watt  per  square  foot,  a  value 
to  insure  highly  adequate  illumination  for  the 

work  with  no  need  for  local  lamps.  The  general  dis- 
Uibation  of  the  light  from  these  lamps  is  such  as  to 
prodoe*  a  low  degree  of  shadow  effect  and  the  results 
of  the  artificial  light  approximate  those  of  natural  light. 

No  difAculty  has  been  experienced  from   the 
character  of  this  type  of  lamp  and  no  effort  is  madt 
correct    its  greenish   color   by   the   use  of   special 
flee  tors. 

The  lamps  in  the  central  bays  are  all  equipped  \ 
regular   angle-type   porcelain   enamel    metal    ri'llii ; 

WASHKOOH    SHOWrNO    TROUGHS    AND    SHOWERS 

and  those  near  the  side  walls  have  special  45-d< 
type  reflectors  for  throwing  the  light  away   liw.,, 
walls    to   the   working   surfaces    adjacent.     A    ro\N 
double-P  lamps  runs  down  the  high  bay  aisle  and  m 
the  crane  run-way  on  each  side  while  smaller  units 
used  for  the  illumination  of  the  benches  below, 

lamps  are  supported  from  the  roof  by  two  flexible  eh: 
for  each  lamp,  thus  keeping  the  lamps  in  one   I' 
angular  position  at  all  times. 

For  renewal  or  cleaning,  the  lamps  in  the  high  bays 
may  conveniently  be  reached  from  the  guarded  wa  k 
way  attached  to  the  crane,  this  walkway  having  a  rail    v 
and  being  safe  for  such  work.     The  lamps  in  the  i  a 
bays  may  be  reached  from  an  ordinary  ladder. 

Mazda  lamps  with  semi-enclosing  flxtures  are  u  '  ! 
in  the  various  offices  and  in  the  drafting  and  associatid 
departments.  Mazda  lamps  are  also  employed  for  the 
washrooms  and  stockrooms. 

Shop  Motor  Applications 

The  application  of  power  to  the  machine  tools  used 
for  manufacture  in  this  plant  is  either  by  the  group 

motor  or  by  individual  motor  drive  methods.  An  inter- 
esting and  important  feature  connected  with  tho  >;roup 

motor  drive  is  the  use  of  automatic  push  button  control 
for  each  group  motor.  For  this  purpose,  a  closed  pam  I 

box  is  mounted  on  a  column  near  the  motor,  and  In.»i(i<- 
of  this  box  fuses,  a  mainline  switch,  a  clii mi  l>i taker 
and  the  contactor  switches  for  starting  arc  niciiMtcd. 
In  other  words,  each  group  motor  has  the  complete 
protection  afforded  by  this  equipment.  On  the  outsi'lc 
of  this  pane!  box  an  off  and  on  push  button  is  local  •'<i. 
The  group  motors  are  suspension  mounted  from  over- 

head steel  frame  work  and  belted  to  a  large  pulley  on 
the  group  line  shaft. 

These  shops  find  considerable  use  for  the  adjustable 
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speed  motor  and  quite  a  number  of  the  machine  tools 
thus  have  their  own  individual  motor.  For  example, 
the  large  planers  are  driven  by  reversing  motor  planer 
lequipments,  three  or  four  at  present  being  operated 
by  constant  speed  motors  with  a  temporary  frame  work 
for  mounting  the  motor  overhead,  although  these  few 
planers  are  ultimately  to  be  equipped  with  reversing 
motors. 

Heating  and  Ventilation 

■  I  Heating  is  accomplished  by  a  system  of  radiators 
mounted  overhead  to  act  as  an  insulator  for  the  saw- 
both  sash  and  to  expedite  the  passage  of  the  heat  to 
;he  floor.  Other  floor  radiators  are  used  at  certain 
locations.  The  heating  is  done  by  exhaust  steam  and 
.■nakes  use  of  the  differential  valve  vacuum  system  with 

I  3  vacuum  pump  ranging  from  3  to  5  lb.  pressure. 
I  I   Ventilation  is  provided  by  hand  operation  of  the  sash 
'1  jin  the  saw-tooth  roof,  all  sash  in  the  high  bays  being 
arranged  for  hinged  opening,  and  80  of  the   160  ft. 

2i»f  sash  across  the  low  bays  being  similarly  arranged. 
|i  Steel  shelving  has  been  adopted  for  all  toolroom  bins 
Jind  also  for  holding  raw  materials  in  the  storage  spaces. 
The  bar  stock,  for  example,  is  held  in  steel  shelf  com- 
)artments,  the  heavier  parts  being  stored  above  for  the 
;onvenience  of  handling  by  the  overhead  cranes,  and 
:he  lighter  parts  below  are  taken  care  of  by  hand. 
The  bins  for  ordinary  raw  material  are  open  while  those 
for  bronze  parts  are  equipped  with  doors  and  locks. 

Portable  Elevators 

A  valuable  aid  for  quick  repairs  and  also  for  handling 
parts  at  some  height  above  the  floor  is  the  use  of  port- 

able revolving  elevators  of  the  Revolving  Portable 
Elevator  Co.,  which  avoid  the  necessity  of  ladders  in 
many  cases  and  which  are  of  considerable  help  for  put- 
ing  up  countershafting,  for  oiling  and  for  the  mainte- 
lance  of  the  overhead  group  motors  and  for  belt  repairs. 
Automatic  scales  are  adopted  as  standard  for  the 

receiving  and  shipping  ends  of  the  plant  and  it  may 
be  stated  that  the  railroad  track  at  the  receiving  end 
3f  the  shops  is  at  floor  level  rather  than  being  depressed, 
as  it  has  been  felt  that  the  use  of  depressed  tracks  in- 

side the  shops  introduces  an  unwarranted  disadvantage 
in  the  irregularity  thus  imposed  on  the  floor  space. 
Where  it  is  desirable  to  unload  material  with  the  floor 
Of  the  car  at  the  shop  floor  level,  a  track  just  outside 
and  along  the  outer  wall  of  the  shop  is  depressed  so 
as  to  make  this  possible. 
Where  jigs  are  not  available  and  it  becomes  neces- 

sary to  lay  out  the  work  in  the  usual  way,  a  large  laying 
out  table  is  provided  near  the  center  of  the  outer  high 
bay  aisle.  A  small  air  compressor  furnishes  the  supply 
for  air  hammers  throughout  the  shops,  the  lay-out  of 
the  air  compressor  piping  being  so  designed  as  to  give 
the  necessary  flexibility  to  the  outlet  locations. 

The   employees'    locker   room   contains    700    lockers. 

12  X  15  X  72  in.,  provided  with  locks  and  keys  rather 
than  combination  locks.  Immediately  adjoining  the 
locker  room  a  washroom  is  located.  The  management 

decided  that  enameled  troughs  were  preferable  to  in- 
dividual wash  basins,  these  being  in  sets  18  ft.  in 

length  with  faucets  high  enough  to  permit  of  wash- 
ing under  running  water.    They  are  shown  in  Fig.  7. 

Washing  water  is  furnished  initially  from  the  com- 
pany's artesian  well  through  a  tank,  with  which  a  steam 

coil  is  used  for  tempering  the  water  to  110  deg.  at  all 
times  by  thermometer  control.  Eight  shower  baths  are 
available  for  the  shop  men,  with  hot  and  cold  water. 

The  main  shop  entrance  opens  directly  through  a 
hallway  into  the  washrooms  and  then  into  the  locker 
room,  from  which  the  shop  proper  is  reached.  This 
sequence  is  considered  most  advantageous  from  the 
standpoint  of  convenience  and  the  time  involved  in 
reaching  these  two  rooms. 

The  shops  contain  one  toilet  only,  centrally  located, 
thus  keeping  all  plumbing  at  one  place.  This  toilet 
has  a  slightly  depressed  floor  and  can  be  completely 
flushed  with  water.  Unusual  care  has  been  given  to 
the  plumbing  and  fittings  in  this  toilet  and  to  complete 
ventilation.  Access  to  the  closet  plumbing  is  furnished 
by  side  doors  and  a  passage  which  extends  the  full 
length  of  the  room. 

Separate  toilets  and  washrooms  are  located  adjacent 
to  the  offices  and  near  the  drafting  rooms.  An  ingen- 

ious wardrobe  supporting  holder  is  found  in  the  clothef 
closet  of  the  offices,  which  is  constructed  from  simple 
pipe  and  pipe  fittings  with  a  wire  screen  above  for  hats. 

Drinking  fountains  are  placed  throughout  the  shops, 
furnished  with  water  from  the  local  well,  and  each 
one  provided  with  a  sump  below  the  fountain  pipe 
standard  for  drainage.  Provision  is  made  at  each 
drinking  fountain  for  a  hose  connection  for  washing 
the  floor.  Among  other  sanitary  provisions  there  may 
be  mentioned  the  complete  exhaust  system  for  the 
removal  of  dust  and  dirt  in  connection  with  the  polish- 

ing machines. 
Hospital  Facilities 

Near  the  main  shop  entrance  a  liberal  space  is  en- 
closed for  hospital  purposes.  This  room  is  completely 

covered  with  white  enamel  including  the  roof  trusses. 
It  is  fully  equipped. 

The  completeness  of  the  sanitary  arrangements  is 
merely  one  indication  out  of  many  which  might  be 
mentioned,  to  show  the  thorough  manner  in  which  these 
new  shops  have  been  planned.  This  particular  company 
in  moving  from  old  quarters  with  years  of  experience 
under  more  or  less  limited  manufacturing  conditions, 
was  in  a  position  to  give  deliberate  attention  to  many 
refinements  in  the  equipment  and  in  the  general  lay-out 
of  departments,  which  makes  these  shops,  as  a  whole, 
highly  satisfactory  for  the  purposes  for  which  they 
were  designed. 
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RefinishinjT  the  Rores  of  Internal 
Combustion  Motors 

H\  S.  M.  Ransomk 

As  bw  bMB  pointed  out  in  recvnt  issues  of  th« 
Ambbicak  Machinist,  an  increasinflriy  extensive  line  of 
OMdUUUcal  work  is  opening  up  in  reflnishinR  the 
qrUadir  bore*  of  the  9.000.000-odd  gasoline  motors  now 
la  OM  in  this  coantr}-. 

A  worn  cylinder  bore  presents  to  the  unobservant  or 
uwimchantcal  eye  the  appearance  of  a  well  polished  and 
•Piwmtljr  round  and  true  hole;  but  a  little  measuring 
•oon  diaeloMs  the  fact  that  the  bore,  though  smooth,  is 
M  kmgvr  round  or  parallel,  but  is  enlarged  toward  the 
oppar  and  and  is  somewhat  oval  in  places.  There  may 

•lao  b«  a  worn  spot  caused  by  the  "kick"  of  the  piston 
at  the  axtrmne  ends  of  the  bore. 

The  n«zt  consideration  is  the  thickness  and  stiffness 
of  the  metal  to  be  machined.  Here  again  appearances 
are  deceptive,  as  to  the  casual  observer  the  walls  pre- 
•ant  an  almost  solid  appearance,  whereas  we  know  that 
what  we  really  have  is  a  cast-iron  pipe  of  uncertain 
thickness,  usually  ranging  between  i  and  }  in.,  unsup- 

ported in  the  center  but  stiffened  at  both  ends  by  the 
top  and  bottom  walls  of  the  water-jacket. 

The  problem  then  i»  to  re-finish  a  long  slender  cast- 
iron  pipe,  of  relativel.v  large  diameter  as  compared 
with  the  wall  thickness  in  which  we  are  likely  to 
encounter  a  highly  glazed  surface  with  sometimes  a  few 
•cores  and  hard  spotjt  to  further  complicate  matters. 

Early  Methods 

Until  recently  there  had  been  but  two  principal  ways 
of  doing  this  work.  If  done  by  the  garage  man  the  bore 
was  usually  lapped  out  with  an  old  or  new  piston,  plenty 
of  «rery.  oil  and  elbow  grease,  the  resultant  hole  being 
■onetiincs  fairly  true  but  more  often  not,  depending  on 

the  skill,  muscle  and  patience  of  the  "Upper."  Also,  no 
inconsiderable  portion  of  the  lapping  compound  was 
likely  to  be  left  in  the  pores  of  the  iron  walls,  or  even  in 
the  crankcase.  with  the  result  that  the  lapping  continued 
long  after  the  garage  man  had  reassembled  the  motor. 
The  other  method  was  to  strap  the  block  on  the 

carriage  of  an  engine  lathe  and  rebore  the  holes  with  a 
aingle  point  cutter  held  in  the  regular  form  of  boring 
fa«r,  iMoally  taking  out  about  5S  in.  so  that  the  cutter 
would  not  ride  over  the  polished  surface  of  the  hole. 
N«w  pistons  and  rings  would  then  be  fitted  up  in  the 
engine  lathe  and  the  job  thus  be  completed. 

In  regard  to  this  boring  method  the  writer  has  found 
that  even  when  using  a  double-ended  cutter  in  an 
•ipanding  boring  bar,  considerable  springing  away  of 
the  cylinder  walla  results,  so  that  after  taking  one  cut  of, 
aay  about  0.020  or  0.010  in.  per  side,  another  cut  could 
be  Ul;en  without  altering  the  setting. 

These  older  methods  have  been  rendered  practically 
obsolete  by  the  new  modern  methods  employed;  mainly 
grinding  and  reaming. 

Many  varieties  of  reaming  tools  are  in  use.  There  is 

the  well-known  "Critchley"  type  of  reamer,  expanding 
by  means  of  a  conical  nut  at  each  end  of  the  blade. 
Thla  tjrpe  of  reamer  necessitates  a  pilot  or  support  to 
■Mk«  aarc  that  the  tool  enters  the  hole  properly  and 
eoRMqaently  we  find  various  piloting  devices  incor- 

porated, or  else  we  see  the  reamer  held  in  the  spindle  of 
a  drill  press  or  boring  mill.  A  more  modem  specimen 
of  this  type  of  reamer  has  a  pilot  ground  directly  on  to 
the  Uadea.    Then  there  are  a  number  of  so-called  rebor- 

ing  tools,  comprising  a  short  multi-bladed  cutter  holde 
having  a  pilot  ahead  of  it  u.sually  made  in  some  form  • 
expanding  ring  and  .supported  l>ehiiul  by  a  .spimlle  . 
screw,  held  in  a  bracket  which  Iwlls  to  the  top  .f  tl 
cylinder  bk>ck.  These  tools  can  be  operated  by  li;m 
by  self-contained  electric  motor  or  by  connectiiu'  to 
drill  press  or  boring  mill. 

Such  tools  have  the  advantages  of  being  small,  poi 
able  and  cheap  and  although  probably  not  as  raiiid 
accurate  as  h  more  elaborate  machine  they  havo  a  iUh  i.i 
advantage  in  that  they  can  in  many  instances  ji. 
the  work  on  the  cylinder  block  in  place  in  the  la 
cylinder    head,    pistons    and    connecting    rods 
removed,  but  crankshaft,  clutch,  etc.,  being  undistmU 

Still  another  type  of  tool  which  has  entered  the  fi. 
later  than  any  of  the  previous  tools  mentioned 
expanding  reamer  which  depends  on  its  own  bia.l 
piloting.     These  reamers  are  usually  entered  in 
hole,  expanded  to  size  by  some  device  on  top  . 
reamer  and  then  turned  by  means  of  a  solid  or  a  1 
wrench  like  any  other  reamer.    On  reaching  the  1.  11 
of  the  hole  the  blades  can  be  withdrawn  and  the  iwm 
taken  out. 

One  reamer  of  this  type  is  suspended  by  a  ropr  '  i 
above,  giving  the  reamer  preliminary  alignment  li 
rope  passing  over  pulleys  to  a  counterweight  so  that  t 
reamer  can  be  left  suspended  at  any  point  desin 
These  reamers  can  be  driven  as  in  the  case  of  the  iob< 
ing  tools  mentioned  either  by  hand  or  power  and  c 
also  be  used  in  the  bores  in  place  in  the  car. 

We  would  say  that  we  have  found  a  properly  ream 
cylinder  bore  to  be  of  quite  sufficient  smoothness  for  t 
purpose,  as  an  indicator  with  spherical  point  can 
run  up  and  down  the  bore  without  showing  any  ridg. 
or  hollows  of  more  than  0.00025  to  0.0005  in.  variatic 
and  even  these  minute  irregularities  disappear  aft 
the  motor  has  been  run  a  few  hundred  miles. 

rano 

iraH 

"-J 

leiP 

Fit  Pistons  Cu>sely 

In  our  practice  we  aim   to   keep  piston  clearano 
within  very  close  limits;  thus,  if  the  necessary  clea 
has  been  set  for  any  given  bore  at  say  0.003  in 
ream  the  bore  to  0.002  in.  clearance  and  in  a  very 
while  the  friction  of  the  rings  will  have  taken  one 
to  one-thousandth  from  the  bore  leaving  it  smooth. 

Some  fit  the  pistons  even  clo.ser  than  this,  loavii 
hardly  any  initial  clearance  but  giving  the  motor 
preliminary  running-in  with  plenty  of  oil  and  with 
stream  of  cold  water  flowing  through  the  radiifi 
This  method  should  result  in  an  almost  perfect  nnn 
of  surfaces  and  when  worn  to  a  fit,  the  requisite  woj 
ing  clearance  should  have  been  obtained. 

To  give  one  specific  example,  the  writer  has  seen 
block  reamed  and  pistons  fitted  with  about  0.001  i 
total  clearance.     After  running  about  300   miles  ti; 
nead  was  removed  and  examination  revealed  that  tl; 

clearance  had  increased  but  0.0005  in.,  while  the  wor' 
ing  sufaces,  though   not  as  yet  perfectly  mated,  we  | 
rapidly  approaching  that  state  and  that  probably  in  tl 

next  300  miles  would  "reach  bottom."  ' 
As  to  the  different  methods  and  their  relative  valui ' 

it  is  as  with  almost  everything  else:  all  good  mcthoi 
and  tools  have  their  proper  application,  there  are  meri 
and  demerits  to  all  mechanical  devices,  each  finds  a  fie 
where  its  good  points  count  and  its  weak  points  are  n 
Injurious.  The  working  of  economic  law  usually  pa 
men  and  machines,  not  forgetting  tools,  just  abo 
where  they  belong. 
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Industrial  Schools  in 
Springfield,  Mass. 
Special  Correspondence 

I  The  new  building  of  the  Springfield    (Mass.)    Voca- 
jonai  School,  which  opened  for  public  inspection  soon 

jfter  New  Year's,  is  gradually  installing  machinery  and 
(luipment  to  bring  its  operations  to  full  scope,  and  will 
fe  one  of  the  best-appointed  institutions   of   its   kind 
h  the  East.  The  illustration 
ifords  a  view  of  the  machine 

hop.     Students  of  the  ma- 
|hine  shop  and  woodworking 
(epartment  are  engaged  in 

ulroducing  needed  equipment 
lor  the  school,   and  similar 

ervice    is   rendered   by   the 
rafting  and  patternmaking 
apartments,    thus   enabling 
Ihe  school  forces  to  be  em- 

Iiloyed  without  competing  to 

iny  great*  extent  with  wage- .  ;amers  in  a  slack  season  for 
he  machinery  trades. 
Courses  have  been  insti- 

uted  in  machine  work,  draft- 
ng,  patternmaking,  cabinet 
naking,  printing  and  eleq- 
lical  work,  and  a  course  in 
lutomotive  mechanics  will  be 
started  soon.     Each  course 

luires  three  years  for  the 
•  rage  student  to  complete. 

[Three-fifths  of  the  time  is 
'lovoted  to  shop  work,   one- 

;h  to  subject  matter  relat- 
-ii  to  that  work,  and  the  rest 
to  general  academic  subjects 
with  an  emphasis  on  the  industrial  side.  Every  student 
must  be  over  fourteen  years  of  age  and  have  finished 
work  of  the  sixth  grade.  The  enrollment  now  numbers 
230.  In  addition  there  are  sixty  rehabilitation  students 

placed  at  the  school  by  the  Federal  Veterans'  Bureau. 
The  work  also  includes  an  evening  vocational  school, 

with  eighty  enrolled,  mostly  adults,  this  being  extensiop 
work  within  the  scope  of  the  Smith-Hughes  Act.  Every 
evening  student  is  required  to  pursue  some  line  kindred 
to  his  regular  work  and  every  instructor  in  trade  sub- 

jects must  have  had  eight  years'  journeyman  experience. 
G.  A.  Burridge,  principal,  and  seventeen  instructors 

constitute  the  regular  staff.  Department  heads  are: 
E.  J.  Fasser,  machinery;  James  D.  Long,  drafting; 
Thomas  L.  Flynn,  patternmaking;  H.  T.  Perry,  cabinet- 
making;  John  J.  Mack,  printing;  Clayton  E.  Bliss,  elec- 

trical work. 
Also  giving  instruction  in  the  trades  in  Springfield 

are  the  Evening  School  of  Trades,  at  the  Technical  High 

School  Building,  with  500  men  and  300  women  students, 
directed  by  a  staff  of  forty ;  and  the  Continuation  School, 
having  its  own  building,  with  200  boys  and  the  same 
number  of  girls.  The  Evening  School  of  Trades  has 
recently  instituted  a  three-year  course  in  engineering, 
with  six  hours  of  intensive  work  each  week,  in  addition 
to  courses  in  sheet-metal  work,  woodworking,  electricity, 
automobile  repair,  plumbing,  etc.  Industries  of  that 

section  supply  many  of  the  instructors.  In  the  women's 
classes  household  arts  and   science  are  taught.     The 

STUDENTS  AT  WORK  IN  THE  MACHINE  SHOP 

Continuation  School,  with  students  from  fourteen  to 
sixteen  years  of  age,  all  employed  in  local  establishments, 
conducts  courses  in  machine  shop  practice,  woodworking, 
printing,  commercial  subjects  and  home  economics.  This 
school  has  a  particularly  well-equipped  machine  shop, 
and  original  work  is  sought  as  one  of  the  important 
ends  in  the  different  departments.  The  school,  now  in 
its  first  year,  and  having  C.  W.  Robinson  as  its  director, 
is  working  out  a  comprehensive  system  of  production 
charts  and  is  also  making  a  detailed  survey  that  is  to 
include  every  industry  in  the  city. 

These  special  schools,  as  adjuncts  to  the  regular  gram- 
mar and  high  schools,  which  also  bear  extensively  on  the 

vocational  and  technical  side,  are  engaged  constructively 
in  the  effort  to  further  the  work  of  training  skilled  in- 

dustrial workers  that  shall  keep  New  England  in  a  high 
place  in  the  machinery  and  other  trades,  and  because  the 
industries  of  the  Springfield  district  are  so  widely  diver- 

sified the  schools  possess  exceptional  opportunities. 
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How  to  Compile  Catalogs 
O^tcU  9i  ('■taloff»— Important*  of  EnirlntMrltiK  Diita  In  HillitiK  and  After  Halc^ 

of  ll«i  CataloKM    ConNtrurllvr  SiiKKoatlonN  for  linpruvcmCTib 

By  ALKX  DOWKh 

THE  wn^m  9t  a  ttAtAot  <1mUIii«  with  aMvllMiral 
■aalpaMal  MMk  «•  aiMklM  look.  mmII  i<inU  «iid 
Um  IOm  li  tmntM     rinrt.  to  amM  In  «4iv*rlU- 

iBf  aM  Mlliru  t,  ih*  nalur*  of  Iha  prodiMt 
•atf  ftvlaa  •  (i*«  r  ipt  in„.  iiMOMi,  t«  ftM  ■aflhiaal  daU 

w  ilMt  wMaiMw  w  loeia  cm  ba  Mlwt«d 
tttm  Um  Mtaloff  and  ■  clweh  fur  the  propar 

AM«afrta  hk^  hmn  aiada  by  varloua  manufartumni 
•I  aaaMaa  laaia  Ui  prapMa  aaUlofa  Uiat  will  armwar 
iNik  parpaMM  aad  whila  aadi  afarla  aia  aofnm«ttiUlila 
at  ilMwtBf  a  raallaallaa  af  aalalif  rtirtwwiiiaa  and 
wMla  Ikay  ara  aa4aaMai  liiwiiiaHii  V9W  thair 
pradaaaaiiifi.  thay  iMf«  ■  aiaaldarabU  amount  of  room 

It  la  NacaMUBY  to  ftmNiaii  iNroaMArtuN 

Deaa  II  net  appaar  U>  ba  a  fwid  bualnaaa  pririrlpU  Ui 
aaaaMar  IIm  whola  •ubjaci  from  a  broadar  point  of  vUw 
and  iry  i«  Aad  aat  wiiai  paapta  wH<t  ariunltx  uaa  cataloa* 
tatnli  aboMt  ilT  Aft«r  tlw  aaUlov*  nr*  dUtHbatad  th« 

irar  will  douMlMt  nay,  "Oh,  thaaa  ara  our 
I,  paat,  praaant  and  fulura;  wa  want  to  Impraa* 

tlMM  with  the  vbIu«  of  our  product;  that  la  th«  purpoaa 

•f  Ilia  ralalof."  Would  It  not  ba  aMnv  nmmr\y  rorrart 
to  My  that  lh«  pruapactlva  aaalaaiar  wanlK  flml  of  all 

INfOKMATIONT  Baally,  that  !■  th*  aum  and  nub- 

atanr*  of  hU  hmkU  Th«  oiuniifacturtrf  will  aay,  "Wa 
dan'l  want  to  h,  for  If  wa  do  hn  will 

aat  aab  far  tn'""  iritnrniHii'iM;  If  ha  doaan't  a«k  for 
laart  «a  aaaaot  «••(  tUmniI)'  in  tourh  with  him  and  tha 
flrat  thing  wa  lin«)w  lh#  Mlanh  Manufarlurlnv  (Company 

will  aand  a  aaUaman  to  htm  and  mII  a  marhlna," 
If  fou  d*|i«nd  upon  your  ratalog  to  a<rt  aa  a  aalaa- 

aua  rov  win  \m  dla«ppr>inl*d  no  matt«r  how  It  la 

praparad.  Th«  aalMmMn  alxi  U  only  an  ItKm  In  mark«<- 
ln«  your  prodaat.  Tba  avvntual  ruawin  why  you  wilt 
mall*  th«  aalaa  la  baraoaa  of  Ih*  m«>rlt»  of  your  prod- 
aet.  Yowr  catalog  halpa,  your  aalaanMn  hvtpii,  but  your 

rapatallon  and  th«  m*rll  of  your  product  »h<«uld  Ita 
of  graatar  h'lp  than  anything  alaa, 

1^  \t»  »tm  y.'  ''tra  ara  moat  aaaanllal  In  anlllng 

a  givan  nMrhM'  ;     ••tuct,    Thara  ara  tha  roNt;  dur- 

abllltjr;  oparatlon;  roat  of  malntananra,  al*-.  Tha  man 
la  whom  you  ara  aalllng  your  marhlna  or  tiail  la  iiaually 
•  mM-hanlral  man.  Rut  If  ha  la  n«l,  ha  la  dafNindtng 

apoB  anma  on'-  l(y  what  moiti'Ml  Aimn 
ba  raarh  hia  <l-  'ly  by  tha  ronolilKralt'oi 
•f  roat  and  ralaiivD  marit.  Tha  roat  can  lia  raadlly 
datarmlnad.  If  tha  marlta  of  tha  marhlnaa  ara  barkad 

Mp  by  a  Arm  nama  wall-known  and  of  good  raputa,  tha 
mtttlkm  wm  ba  aMda  baaauai  of  ibat  rapuUtlon.  If 

tfM  aM«Maa  ta  of  a  naw  trpa  and  aiada  by  a  cmipar- 
atlvaly  unknown  Arm.  tha  proapartira  paiahaaar  muat 
dapand  targaly  upon  daarrlptlon,  apaelAaatlona  and  data 
la  tba  aaUlog  togathar  with  any  iHhar  Information 
whlrh  ba  aiay  raealva  from  Iba  aalaaman. 

Having  analytad  to  aoaia  astant  tboaa  mattara  whiah 
affact  tba  purrhaaa  af  tba  produat  lot  ua  taka  up  a  faw 

apaciia  InaUncaa  of  iaiportant  Itama  whl«h  ahould  lia 

Inrludad  la  tha  caUlog:  (1)  Oaaaral  dMH-rtptlun,  at^ 
tng  »hi»  purtMiM.  of  I  ha  niarhlna  and  tha  claaa  of  work  i 
whiih  It  la  n.  •-'  --"..d}  i'l)  datatia  of  ron"' 
dalalla  of  i>i  ^4)  apfitliatlima  io 

of   work:     (5;     »\>^^L\\\v^^\^ 
In   tha   ganaral   d«<M-M| 

parmtaatbla.    If  lh«  fartory  haa  liaan  * 
numliar  of  yaara  and  la  wkII  known  ll  >.... 
aat  to  aay  a  faw  worda  ragardlnir  tha  ori/ 

lliei'f.*-        -    .\   ̂.  ■  . ,  ,      ■■     r 

I  If 

Mliida 

'I  a  gra 

'  inU 

il 

aai"    xldar 
iangth  iiui  1  il<i  not  ballavn  that  il  la  naaantlal,     Koll 

Ing  a  brl*f  htatory,  tha  prlmlpta  uaaa  of  tha  prodi 
ahould  Im  atatad;  thia  will  maka  a  toglral  Introdurtl 
and  laad  up  to  mattara  ronnaetad  with  daaign  and 
atructit^n. 

A   ganaral  atatamant   '  nnAn  aa  to  Imrmr 
polnta  In  daaign  and  Infof         j   'an  \hi>  gIvan  aa  to 
aona  for  cartaln  faaturaa.    Kartora,  which  In  tha  iNiIti 

of  tha  manufacturar  maka  It  aupartor  to  othar  marhli 
of  a  almtlar   natura,  can   bn  axplalnad,     Thaaa  poiH 
ahould  Im  mantlonad  In  a  >>road  way  but  ahould  not 

takan  up  In  graat  datall,     i'aragrapha  may  Im  Inclii 
ragardlng    tha    varloua    tyiwa    manufw^turad    and 
aquipinant  that  can  Im  provldad.    All  of  thaaa  data 
ba  eonaldarad  In  tha  nalura  of  an  Introduction  and 

ahould  tharafora  not  taita  up  much  apa<-a,  nrirni'illv  V! 
to  (MM)  worda. 

DHTAlia  or  (^NHTRUCTIOM 

A   conalatant   math(»d   raipjlraa   that   daa<Tl|itl'>ria   lit 
gIvan,  with  Una  ruta  or  halftona  rKproductlon 
|H>rtanl    dntalla    In    doalgn.      Tha    >i|i«nlng    |>  » 
ahmild  atala  tba  ranga  of  tha  miuhlna  tut  that  n  I 

ba  no  doubt  In  raganl  to  Ita  capa«-l(y  and   iH'm       ><« 
handia  a  gIvan  claaa  of  work,     Tha  hitad  and  IhwI.  iIm 

a|ilridlr,   tho   ffmin,   Ihf   gi'nr   Ikik,   larrltiga,   oM 
t«-m  and  cutting  lubrlriuit  ayalam  ahould  bn  tir  I 
briatly,  yat  with  aulTlclcnl  dalnll  to  miiki<  nil  iiolnln  of 

intaraat  claar,  Tha  i-ualomar  will  naturaly  •>■  i.  i.'- 
aatad  In  any  polnta  thnt  hava  to  do  with  upi  I 

waaring  i|ualttlaa.    Ittgtdlty,  atruracy  and  pow.  i 
Im  r9ttrrtn\  to,    Tha  wording  ahould  lia  coiivli.  ' 
conaarvatlvK, 

Anothar  mattar  which  will  alwaya  Intaraat  i<><'.  .,na 
who  la  in  tha  markat  for  a  machlna  ia  tha  ti'  < 

handling  and  convanlanca  of  o{M<rttlton.    Tha  ri  i 
for  liiatani'ii  would  wlah  to  know  tiow  tha  varlof  < 
and  faada  ara  oblalnad  and  would  doutitloNN  dmltia  aa 

to  whathar  or  not  tha  lavara  and  handii'M  wara  coa* 
vaniantly  placad,  Tha  faad  mai^hanlam,  tha  gaar  l>oii, 
tha  varloua  lavara,  can  ba  briafly  daacrltiad.  (iraat 

datall  would  not  ba  ra<iulrad  aa  thii  opxrubir'a  hand 
Ixiok  would  giva  ail  nacaaaary  Information  ragardlnf 
aatting  up. 

It   ia   alwaya   of   Intaraat   to  ahow    aiM  f 
maehina  toola  to  varloua  kinda  of  work  tm   .,   ^/ 
ara  particularly  adaptad.  Oftan  a  cuatonmr  will  bt 

lnflu«itic«d  to  buy  marhlnaa  and  to«iia  if  hf  '" 
appllrallon    U»   work   of    varloua   kinda. 
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/  In  tlif  <<xftmt;l«N  kIv«;i  will  nol  >m\y  llln«tr«l.<t 
'  (:AM«m  lull,  will  mttkn  \,h»  WttxWiWWy  of  Urn  rnw;hlnn 
■  fit,      On    <'«<rtft)n    typon   of    mm'hlnn    l/e/ln    th«t 

Mm   tool   (K|ui|)rn(inl,    Nuch    m   turret 
,  th«i  «lftttt  pf«(««in(<'(l  will  >;«  of  f>«r- 

M;  tfin  Hhop  mun  luid  ihu  imKlnmirlnK 
J  h«r(ifor«,    If   th«»   t-KitmiiUtu   uivon    ttr« 

'I  with  M  vlffw  Ui  Nhowlnir  tho  /MlMpint^lllly  itt  th« 
'   t'l  «  wl'lw  rMnir*  (tf  w>nrtltlon»t  ihurn  in  much 
I '  Uhtfiiii  nf  A  nnU,     It  thd  i'x/im|i|«M  Nhown  Mm 

I  with  <llni<'t    iiC'llon  f\ti<irnn, 
■i(  the.  KftuiU"  .'l«  on  lh«  pn;*- 

'    ('n>ii,o»i«r  HM  It  pUutfU  iH^tnrtt  him  wivortti  fion» 
x/impi*!)!  of  rnH«:hlnlnK  op«rtttl/in«  t.OK«th«r  with 
1^1  h  of  timo  nm-mnHry  U>  *Jo  th«  work,     A  vitm- 

iiK'tlofi  llrn«  with  th«  tlni«  on  «lrnll»f 
'■<\  In  h)«  own  tM.Urry  mtiy  ttffwt  th« 

niHUiiti  nirimiity  nnouuh  Ui  vrttnUi  u  rtuxlrw  to  iHiniutnH 
■I"  or  mortt  of  tho  m/M^hln«x,    M«v«ir«l  nirtniifw^turwrx 
'  miu'Mnti  Uii)\n  hftVA  nht/wn  (MmU  (irHwinyin  of  vaHoun 

;^ivinit  production  tim«  m  »neh  but  thwjr  h«v«  not 
niHjority  of  CMM  nhowfi  ttwr  m«f.ho4«  of  t/>oltnir 

rii'-n  nn-  iivuilKd  t^'  tieb  mm.    Th«i  wrlt.«r  UlUrVM 
wit   It   in    IrnportAnt   to  iboir  Iviw   th«t    rmMlt*  WW* 
.tMln«i(l,    ThA  unuiunl  at  fpflM  «VAJlAhl«i  for  ituum  do* 
>In  rkp«indii  M(>on  th«  niM  nt  th«  eiil«l<>K,  )iui  It  1« 
imlly  (>'>«l«lhl^  U)  (UsyiiiM  ihrtm  nt  tour  pMK<«N  of  a 
i»loir  «ff  normftl  ni'/M  U>  itumt, 

Hrr/uricAruiHn 

Mft«hln«  Un)\n  «r«  hutit  in  v«rlouM  hWah  And  with  dff< 
rnnt  <;ApM;ltl««,    A  t«M«  <:An  tm  ArrAnK«d  t/>  ln(ilud« 

'    r«iftrdtnK    «tr/M,    mpmHIimi, 
"f  d«t«  tmetumury  Wh«n  plcnnlnf 

^4ni  lack  of  InformAtlon  l« 

,;,         ......./ •«*t«l/>f(  thAt  will  f;lv«' All 

'!  (nforrnAllw)  ntK'.tinn»ry  Ut  «nAhl«  a  t/;<;l  «fnKl«**r  ty> 
'   Un)\n   tar  th«   fnA<;hln«   d**- 

>■  /ff  t.h«  mttn'.HU'.itUon  tAhl* 
I'Mrtnu  d<c|/Artm«f»t 
n*  t^><d  ii*(p*rtnumt 

.  mkkti  Hurtt  thAt  All  Imp'/rfAnt  nimtmnUftin  hrtt  In- 
long  »trid«  In  tb*  rlif>>t  dirmlU/n  wnuM  huvA 

ry  for  ih*  Umi  tifniKtmr  U> 
Kutunur",  op  A  ntM-Mim,  y*i, 

.  thft  mhi'iriiy  irt  Ktuutn  niuih  a  pritt-MAurn  l»  rw(Mlr*d, 
t,    ,.AA.,;,,f,  I,,  if^  AdLuAl  itp*n',itU'Mitmn,  It  mAy  U 

//h«n  «(wd»l  t0<dA  Ar*  >/>  l><r  Att«d  to  VArb/UA 
r  th«  iMebffMr  t«  Ut4Audti  u  mrUSn  unvmni  of 
tsnuiwminu  \ntirrm$,i\tm  In  Aimtrum  ttrrm  with 

thtuiunimn,    Th«  »plndl«  for  <r«Mnfrf«  «(f»Mlld  b«  »h<mfl 
In  m-j-XUm  witb  «ll  n«<!*«AAry  (]|nrurfi«f/>fii  <«  tbci  «  ffhiicfa 
frr  fH/'«pi«t4k  «iin  b«  pnni^fiy  pf  i-    M//  aI*//  tb« 

<  tb«  t«U«  4(m«nAl//rM 
ft,  *  M  w«il  iM>  ̂   Atmimiom 

r<\  t/K/lK,  wu-h  hi,  iiirtiUnc  or  ix>rinK  Uxtin,  nrn  furiMtfA 
»Mt  A  pArf,  Iff  ihf.  KnuUitwui,  ihtfir  cMpmMtf*  nhiruM  \m 
»tAf*/l  In  i\m  tAl;!*-,  Of»<-  '^  th«  )>mi  whfH  of  rtntthirtK 
i\  •  of  dAtA  rwi  t  iCtMkm  l«  t"  frt<t  yofif 
H4  dSma  'if  th<  '.'/  WM(M  f*  fHu\r*A  U> 
a>  ■>.  f<n  »i>M  im  tiw  nmtMnm  tmvri^tA, 

.,  ..ixuffUiie  f*ui\»t»  9t  m»n  UhA*  iht^f  *r*  ««*' 
«rAl  vAuH  of  ifn.-x/ftMM.    HtfRM  b«y«  bMn  "4 
pr '  «!  »f«  «  f<nr  tb«i  bav*  »»t  if'^'i  "«>*** 
K(,  «fnAll  t'f^/l  entolof  M  •  irbote,  ff  tlw 

«irjf;i/ »>ir<r   r  Alte«d  ClMf  «  ($*r(«fn  llfl«  fOT  • 

numlmr  nf  y«iAr«,  It  would  \m  w\nu  to  ln/'liid«  am  ah 
Introduction  a  hrlnf  hlNtorlful  chnpl^r.  If  Knvorul  kind* 
1)1  HmAll  to<dN  Mm  niAdo  It  would  Nm<ni  HdvlNMhl«  l.o  In* 
<!hid<i  A  uttttemwnl  Ut  that  nff"'      r       ,  ;»(iii 
CAM  niMO  Im  ({lv«n  In  th<i  Introdu  ikik 
th«  ord«rlnK  "f  t""l»t  an  vut\  ttny  othi-r  diitn  that  nuum 
p«rtln«/it,  Th«  (rlMM«l()<'(»t|/»/i  of  ninnU  tool*  In  m/i  Inr 
|rt/rtMnt  fni^tor  for  th*  prMpMrMtlon  of  a  caImIoit  And  It  1» 
A  good  ld«M  Ui  tfroijp  thn  tool*  M<'<'ordlnu'  to  «oni«  waII 
<itf\nMi  nynintn.  If  thu  cMtAloK  I*  '<  lHrK«  onn  lh«i  ttcrllonM 
entt  l«  divid"'  r  pAp«r  of  a  dlff«r«>nt  c/dor  or 
tl't-y  run  (/«  ■  d,     A  'ooiplntn  Indiu  of  mII 
UHiln  llxt^d  Nhofilfl  hn  f'onvAnl«ntly  plA/'4<d,  prAfarAhly  «t 
th«  bMck  lit  thM  TAtAl'/y, 

A  fr«ftt  mAny  HntAll  Umtn  Arn  hAld  In  \iunMntin  or  by 
iM»n«  of  boldKrw,    Kor  oxAmplA  a '■<  t' fhufdt' 
iRf  rMflMT  of  MnriMll  dlMm«t«r  In  i  id  In  a 
biiKhlni;  by  tmnun  of  a  NAtnerffW  or  piMCMrl  In  n  fl'mtlnif 
roAnmr  hold«r,  Whl(;h«nrAr  nuithod  U  iiN«d  It  in  im'ttn- 
mry  t/j  kn«/w  th«  iMnnwiMr  of  th*  HhAnk,  Thl*  dlmAn«l/m 
l»  UNi/Ally  iiv'kiuu  In  ArriAll  f./^d  <!AtAl<«KN  mi  thAt  wb«n 
rnAklni;  np  h/il'l<tri>  thM  rMAm«r  AhAnk  rnunt  b«<  /n«AAUrMl, 
If  th«  r'  .i(ld  h/ip(;«!n  t/»  Ia»  In  nUn-k  thAt  mlirht 
not  ';An«<  y,  but  If  ord^rnd  from  ontubb*,  am  fr*- 
()M«ntly  bAppAHA,  th«  A</nlpm<Tnt  c/nild  n<d  U  <'om)if1«t«d 
until  Aft«r  tb«  r«AmAr  hMd  \t*mn  rM!«ivNd,  Th«  NAm« 

thlnK  AppllAN  \a>  HtrAitr^bt  KhAnk  tApA  And  ArfK>rfi  for »h«ll  rwttuirn,  (n  fA/;t,  It  In  nitrumi  InvArlAbly  tb«  «MW 
thAt  th«  dlm«rn«lon  rA<(ulrAd  for  nttln^  a  Umi  Ui  «  HtAdaf 
or  buAhlnfc  Ia  loft  '>Ut  of  tbA  r<AtAlO|r  whAN  It  /'OUld  jUAt 
M  w«ll  tm  tn«ludAd, 

Th«r«  60M  not  A««nn  Ut  h$  Any  c/nAlAt«ncy  In  tb« 

IMflllfMtttntr  '  ""  "Un  in  fMlNWt  t/;  i^lvInK  dlmMC 
utoiM,   A  emh  drill  And  «otfftt«rAl»k  for  «x Ample 
Ia  uoiMlIf  h«M  in  A  rlrlll  <:hij/'k  And  tb«<  dlAm«rf.«r  of  lh« 
body  In  n/ft  pArtlculnrly  Imp^/rtAnt,  yHi  It  1«  lylVAn, 

OfmntAf/  tMytmuATMn 

Tb«f«  Ar«  fr«<|tMnt  e«MM  udMr*  Am«ll  Untln  nt*  WtitA 
*nd  tb«  Aumriv^im  th«t  fOM  wltb  tb«m  i»  Ml  «mmM« 
Amniirb  t//  KlvA  A  irrtntimli¥0  parebMirr  MifflfffMt  foi' 
ttrrmHiitm  aa  t/»  th#lf  oa*,  Th*  Applb'Atbm  of  th*  fywl 
t/>  thA  w/;fk  /!An  t/tfmi  tm  Ab/rwn  l/y  mAAn«  of  a  lln« 
drkwiiiK  'ft  A  AAetloriAl  yt«w,  thuN  rtiHkinie  itm  mihituft 

nuitt«r  d«Ar«(r  Afi'i  '  "  purebA*-  '    • 
tmn  problem  ah/I  ».*/  *  Hflv 
t/>  It  '/r  nM,     f  wotji/l  hAr'lly  yo  w/  fAr  ma  to  AUMN'ot 
thAt  All  U/tiln  llAt.«d  In  A  NmAlt  iJi^ii  I'Mttiou  AbouM  >.« 
Ab//wn  t>y  lln«  dr«wln(;«  ̂ /wt  At  tbA  AAm«  tl'n*  I 
Ut  l^Min  nwM  »  pfimmA  '•*♦,  with  *'  /«i 
^/f  tb«  Antlr*  Mgintitii  /.    M  w.  "r. 
AAtlni;  t/>  pr«pMW  «  f*'  i>MH  ii/;r>     "; 
with  A  timrt-iriTirihtn  mrtHniiM  no   u,   ,>■  / 
trim  l/z/tb  Ar<  '  inK  And  aaIaa  p/dnt  of  vi«^.    It  M 

pttimHih  th»t  f,/  r.  r».«y  M  A  b»ppy  WAdlorr  '-'--^f,  a 
ttMiot  ttmHtiMuu  All  bMlf't^/fMA  iiffi  on«  <»  '  All 
Mm  tfr««rln«A  wUb  n«(!!«««*ry  4HMMi«M/ 

tiftAinu  ifffM^iy  1  Ml«t«  tb«t  ttiUAtm*  of  m^bAniMl 

iKIuifmnni  »f«  4M!i4«fly  In  fwi*d  of  itoprnyfi'  '  *rty 
thing*  ftr*  A'''-"  "*■'*♦'  •'t*'  >'•*''  thAt  Almp..  : ...  ,m  • 

ftlMfUni  m*.  imfhHpn  thirty  or  f//rty  y#Ar«  Afo, 
Tb*  MtuAfMlkMn  uMd  cr*  nwr*  err  I«m  «p  t«  d«t«  Mitf 
tb«  «ii  w»rH  nmf  \m  iwvpilMMlfr  «9oA  fl4m«*mf,  tht 
MMi  wb0  i«  tMbv  •  M(«k«  («  <#(«ln  intfrrrMMim 
9rtUn  IhtMnu  ft  t//  (MM«f  •!  Hm  Mi  wf/fk.  A  r/fw/tr 
»nu  nhttuiA  tuA  f/y  Any  tnmn»  bt  Mgt«tl«tf  th' 
fTMM  mm  tbut  *  iti4i*Um  unMnMkn  rt  f"  »«'> 
imdti  MtmmUm  wmiUI  tmHtk  tn  tm04/f«mtrM,  thut 
wmM  ht  PMik  «fpr«el««^  f/f  thu  Wirtbiiitorf  f rUmlty, 
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An  Indiratinc  I^enirth  Caxe 
Bt  oanr  S.  cvJMttJK 

rUc  ilMteli  siMwa  <M*  of  three  indirat- 
I  iMdic  and  which  have  worked 

tar  wm  la  grladiac  •houkfora  of  various 
••allBHarMMtla.   Th*  dial  Indicator  uaed  ia 

Ward"  wkieh  la  ■— l>d  «a  a  hardened  and 
V-Meck  M.    la  tke  badi  end  of  btoek  there  la  a 

pin  B.  th»  frent  of  which  haa  a  flat  about  A  in. 
«a  It  after  the  pin  le  in  poaitioa.  and  which 

ia  CMtact  with  the  elMalder  of  the  worlc.    The 

ie  paaUloaed  oa  block  A.  so  that  the  reg- #^  r^ 
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peiat  wfn  haw  a  novement  of  about  0.015  in. 
ea  Ike  dial  A  pieee  of  cold-drawn  ateel  C.  t  x  i  in. 
wftk  later  yrooeea  nllled  on  each  aide  ia  faatened  to 
the  top  of  block  A  with  two  flat-head  acrewa  D,  makinf 
a  ini<*wleal  hHdb  fl»r  the  face.  In  order  to  check  the 
aenmey  of  tkt  gaia  •  aeC  block  or  dummjr  g  waa  made 
ta  tke  eoneet  bagtb.  aad  the  length  marked  on  it  to 
pnawt  aar  chaaee  of  error.  After  the  indicator  haa 
hMB  properlf  adjaeted.  a  drop  of  aoider  ahould  be  pot 
tm  tbe  pivot  «f  the  a^Jaetafale  eontact  point  to  iruard 
■Calaet  a  poMlbb  rftppiay  of  the  frktion  adjuatment. 

9jr  ariflf  tMe  fage  it  ia  poesible  to  gage  the  work 
arftkoat  maavtag  it  from  the  centera  and.  working  it 

in  conjunction  with  a  micrometer  atop  on  the  table  of 
the  grinding  machine,  we  have  been  enabled  to  make 
conaiderable  saving  of  time  aa  the  operator  known  just 
how  much  he  haa  to  take  off  and  aeta  hia  stop  accord- 

ingly. It  ia  very  aeldom  that  he  takea  more  than  two 
readings,  one  when  he  atarts  and  one  to  check  himself 
before  removing  the  work  from  the  centera  to  put  in 
a  new  piece. 

AttachinK  a  Wire  Rope  to  a  Socket 
By  Martin  McLaitthlin 

On  page  809  of  Ambeican  Machinist,  is  an  article 

headed  "Attaching  a  Wire  Rope  to  a  Socket,"  in  which 
the  opening  atatement  carries  the  implication  that  if 
the  cable  ia  attached  to  the  socket  in  the  manner  de- 
acribed  the  connection  may  be  depended  upon  to  develop 
the  full  strength  of  the  cable. 

In  my  experience  of  over  thirty  years  in  the  use  of 
wire  rope  fastenings  for  passenger  and  heavy  freight 
elevator  service,  I  have  become  familiar  with  and  have 
made  many  tests  of  various  tM>es  of  cable  fastenings 
and  I  have  found  that  the  fastening  described  does  not 
merit  the  confidence  it  sometimes  receives,  even  when 
made  by  men  accustomed  to  it,  and  it  is  less  reliable 
when  made  by  amateurs. 

Muriatic  acid  is  not  a  desirable  associate  for  wire 
cable;  often  the  wires  are  not  properly  cleansed  of  the 
acid  and  sometimes  the  cable  is  so  dipped  as  to  permit 

acid  to  be  absorbed  by 
the  hemp  core,  in 

which  case  "rotting" of  the  cable  speedily 
follows.  Sometimes 

lead  or  low-grade  bab- 
bitt is  used  instead  of 

zinc  and  it  is  not  un- 
usual for  this  fasten- 

ing to  fail  by  the  pulN 

ing  out  of  a  consider- 
able proportion  of  the 

wires  under  a  stress 

much  below  the  ulti- 
mate strength  of  the 

cable.  In  the  prepa- 

ration of  the  A.  S.  M.  E.  "Safety  Code  for  Elevators" 
ver>'  much  consideration  waa  given  to  the  matter  of  suit- 

able cable  fastenings  and  the  type  of  fastening  described 
in  your  article  is  not  recognized  by  that  code. 

I  have  thus  far  found  but  one  fastening  which  in- 
sures "that  the  full  strength  of  the  cable  may  be 

depended  upon,"  namely,  the  spliced  eye ;  and  that  is  to 
logical,  simple  and  reliable  that  it  seems  unusual  that  it 
ia  not  in  universal  uae.  If  the  simple  instructions 
given  in  the  A.  S.  M.  E.  Elevatbr  Code  are  followed,  it 

ia  more  diflkrult  to  produce  a  splfced  eye  that  will  de- 
velop less  than  100  per  cent  of  the  cable  strenRth,  than 

it  is  with  equal  care  to  produce  with  a  "fan  hitch,"  aa 
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your  article  describes,  a  near  approach  to  the  cable 

strength;  and  the  "fan  hitch"  will,  if  not  thorcmghly 
cleansed  of  acid,  deteriorate  rapidly  with  age. 

Following  are  the  A.  S.  M.  E.  Elevator  Code  instruc- 
tions for  making  a  spliced  eye : 

"A  metal  thimble  shall  be  placed  within  the  eye  and 
the  splice  made  with  not  less  than  the  following  num- 

ber of  tucks:  First  strand,  two  tucks;  second  strand, 
three  tucks;  third  strand,  four  tucks;  remainder  of 
strands,  five  tucks.  The  eye  shall  be  drawn  tightly 
around  the  thimble,  the  strands  drawn  tightly  after 
each  tuck  and  the  tuck  smoothly  laid.  After  the  last 
tuck  is  made  each  strand  shall  be  cut  off  not  closer  than 

one-fourth  (i)  inch  from  the  tuck  and  beaten  down 
flush.  The  splice  may  be  left  bare  or  served  with 

marline." 

Boring-Tool  Holder  for  the  Bench  Lathe 
By  Frank  H.  Baker 

The  accompanying  sketch  shows  a  boring-tool  holder 
that  I  have  found  very  convenient  for  use  in  the  bench 
lathe. 

In  the  shop  where  I  am  employed  as  toolmaker  the 
product  is  dental  tools,  and  my  work  consists  principally 

The  bright  idea  was  to  bend  up  a  staple  as  shown  at 
A,  Fig.  1,  using  the  right  size  wire  to  suit  the  holes  in 
the  nut.  Then  I  clamped  the  staple  in  the  hand  vise  sho  at 

BORING-TOOL  HOLDER  FOR  BENCH  LATHE 

in  making  small  dies,  jigs  and  fixtures.  I  find  this 
holder  to  be  invaluable  for  holding  tools  for  boring 
small  holes  down  to  -h  in.  in  diameter. 

The  parts  may  all  be  made  of  machinery  steel  and 
pack  hardened,  except  the  spring  collet.  The  swinging 
feature  renders  the  tool  quickly  adjustable  for  height. 

Pin  Wrenches  for  Any  Size  Nut 
By  I.  B-  Rich 

Nuts  and  screw  connections  which  require  a  pin 
wrench  are  rather  hard  on  repair  men,  as  the  holes 
are  never  alike  in  any  two  cases  and  none  of  us  have 
a  large  variety  of  pin  wrenches  lying  around  loose. 
It  usually  happens  that  in  the  nut  which  you  must  take 
off  or  put  on,  the  diameter  of  the  holes  and  their  distance 
between  centers  differ  from  the  pins  on  any  wrench 
you  have. 

I  had  such  a  case  the  other  day  and,  as  usual,  the 

man  was  in  a  hurry.  He'd  just  had  one  flivver  stolen 
and  he  bought  a  new  locking  wheel  to  have  put  on  his 
new  car  before  someone  took  that  one  away  from  him. 
This  wheel  had  a  nut  which  needed  a  pin  wrench  dif- 

ferent from  any  I  had.  I  was  just  starting  to  make 
a  wrench  in  the  usual  way  when  a  bright  idea  dawned 
upon  me. 

r^iiiiii
 

FIG. 2 

FIG.  1.   AN  IMPROVISED  PIN  WRENCH.     FIG.  2.   A  WRENCH 
FOR  VARIOUS  SIZES 

at  B  and  I  had  a  wrench  which  did  the  trick  by  using 

a  wrench  on  the  vise  for  the  final  pull.  It's  an  easy 
matter  to  bend  up  a  few  staples  and  have  them  handy 
for  other  jobs. 

When  I  get  time  I'm  going  to  make  a  real,  universal 
pin  wrench  as  shown  in  Fig.  2.  I'll  have  two  plates 
like  A  with  raised  edges  B.  One  edge  in  each  plate  will 
have  V-notches,  spaced  as  closely  as  convenient.  Then 
I  shall  make  up  several  sizes  of  pins,  in  sets  of  two 
from  drill  rods,  and  magnetize  the  pins  so  they  will 
stick  whenever  I  lay  them  in  the  holder.  This  will  pre- 

vent the  pins  falling  out  and  rolling  under  the  bench 
while  I  am  setting  them  for  different  center  distances. 
With  this  combination  in  my  tool  kit,  any  old  size  of 
pin-wrench  nut  will  be  easy  picking  and  there  will  be 
no  delays  to  customers. 

Enlarging  Pistons  by  Plating  Them — Discussion 

By  H.  Clinton 

Regarding  enlarging  pistons  by  plating,  as  told  in 
an  article  on  page  287  of  American  Machinist,  I 
would  say  that  about  eighteen  years  ago  I  was  in 
charge  of  some  Lanston  monotype  keyboards  and  when 
overhauling  a  lot  of  these  which  had  seen  considerable 
service,  we  discovered  that  the  fits  of  the  pistons  which 
actuated  the  perforating  punches  had  become  so  loose 
that  there  was  quite  a  loss  of  power,  as  well  as  consid- 

erable waste  of  compressed  air  through  leakage  around 
the  pistons. 

Careful  inspection  disclosed  the  fact  that  the  holes  in 
which  the  pistons  fitted  were  both  bell-mouthed  and 
out  of  round.  As  it  meant  a  delay  of  about  three  weeks 
and  the  expense  of  purchasing  new  parts  if  we  relied 
on  the  factory  to  help  us  out,  I  decided  to  re-ream  the 
holes  with  an  expansion  reamer  until  they  were  rorund 
and  straight,  and  nickel-plate  the  pistons.  As  the  pis- 

tons were  of  brass,  copper  plating  was  omitted.  The 
plating  was  done  very  slowly  on  the  theory  that  we 
would  get  a  fine-grained  and  dense  deposit. 

In  order  to  get  a  variation  in  size  some  were  left  in 
the  bath  longer  than  others,  thus  enabling  us  to  make 
selected  fits.  This  procedure  worked  out  surprisingly 
well.  We  were  able  to  get  the  machines  in  excellent  run- 

ning order  in  a  short  time  and  had  no  further  trouble 
with  them  so  far  as  the  pistons  were  concerned. 
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Spedal  Screw  for  SecurinR 

Strippent  to  Dioii 
B\  UOKATO  Xauaka 

•trippvn  for  Kub-prrM  and 
•tc,  hvrvwith   illuitt rated 

is  coHrtrvrtioa  and  aatiiifactuo' la  wa^ 

la  tlM  aaatraUea  cf  a  aaHMraM  di«  and  a  pi«rrin« 
paarii  tkt  nadir  will  aota  a  «oai9ari»«>n  of  the  method 
wtnk  tkal  iMfa  aavMBotr  aMd:  tha  avw  to  the  left,  tha 
«1«  la  tha  right. 

TW  aMvpar  K  ia  tappad  for  tha  hoMin«  acrew  G, 

a  tptdai  feaad  with  aiflit  shallow  ynKtvea 
aboat  tha  circamfervttre.  After  tha 

paattioa  of  tha  atrippar  ta  fbtarainad.  the  small 
B  U  hMartad  la  tha  dia  bottom,  one  half  At- 

tUm  a  graova  la  tha  hMd  of  the  holdinr  acrew.  Thta 
hqra  tha  hoUtac  tcrew  aecurely  to  the  die  bottom,  with 

■a  paaaftOtty  of  iu  tumins.  ao  that  the  urifinal  po«i- 
tka  of  tha  atrippar  i«  maiatainad  refardlaaa  of  how 
■aeh  peaadlag  tha  die  raceivaa. 

A  diatiartiva  faotor*  of  this  construction  is  that  it 
oCara  a  maans  of  adjoatiag  tha  location  of  the  stripper 
accvratair  aad  qakkiy.  Bjr  rMiBoving  each  aet  screw  and 
Iwalat  oach  haldiag  acraw  an  equal  number  of  grooves. 

^ 

trT5 4M.M^ 

!a] 
rs^        ̂  

•4a  k- 
■nirtjc  AXD  aATtarACToar  mbthod  or  houoinu 

IX  aTKVPBRa 

«aa  aay  ba  eertain  the  relative  position  of  the  stripper 
b  eorract.  Praetioa  will  soon  teach  the  proper  amount 

of  rotating  to  give  the  holding  acraws  in  order  to  ob- 
tain aar  daairsd  adjostmant  of  tha  stripper. 

of  thia  alnpia  means  with  the  ordinary 
two  parta  against  five.  With  the  old 

vibration  often  loooana  the  locknuts 
aad  aDdwa  the  atripper  to  become  diaplaced,  sometimes 
with  diaaatrooa  raaalta. 

nhoalil  tha  raadar  dacida  to  adopt  thIa  plan.  daUils 
of  tha  iparial  terawa  ara  abown  artaich  have  bean  proved 
ta  ba  well  adapted  to  the  porpoao. 

UniqM  Clip  Rolling  Die 
By  Bowabo  H.  Tinglst 

Tha  Delco-Ligbt  Co..  Dajrtoo.  Ohio,  has  developed  and 
fa  aaoeaMfaUy  naiag  a  dip  rolling  die  to  close  a  brass 

a  atrippad  alaetrical  wire,  preparatory  to 

Tha  clip,  of  0.0.*il-in.  sheet  brass,  is  blanked, 
and  tha  end  curled  to  a  quarter  circle 

before  going  to  tha  rolling  die.  Tha  wire  around  which 
tha  clip  la  rolled  ia  Arst  atripped  of  the  insulation  at 
tha  piaHa  where  it  ia  daalred  to  have  clips,  and  after 

aaaembling,  the  joint  ia  soldered  to  maka  a  tight  elec- 
trical connection. 

The  sketch  ahowa  tha  construction  of  the  die.    The 

Front  Eiwatton  S<d*  Ciavatian 

TOOL.8  FOR  ROUUNO  CL.IP  ON  WIRE 

lower  forming  block  A  and  the  upper  setting  block  B 
are  both  receaaed  to  the  proper  diameters  to  care  for 
both  the  insulateil  wire  and,  at  the  wurkintr  part  of  the 
die,  the  clip  and  bare  wire.  Block  A  and  the  sliding 
receiver  C  are  both  recessed  to  hold  the  clip,  to  a  depth 
no  greater  than  the  maximum  thickness  of  the  sheet 
braaa  of  which  it  ii«  msde.  /)  is  the  locating  and  Hup- 
porting  pin  that  flts  in  the  hole  of  the  clip. 

The  clip  is  placed  on  the  pin  D  and  in  the  receHS  of 
block  C.  The  wire  is  laid  in  the  block  A  at  the  proper 
place.  The  upper  setting  block  B  descends,  holding  the 
clip  in  the  recess  in  C  until  B  hits  the  top  of  C  when 
both  B  and  C  move  downward  agrainst  the  tension  of 
spring  F  and  start  to  curl  the  clip  around  the  wire. 
Further  downward  motion  brings  B  in  contact  with  A, 
when  the  clip  receives  its  final  set. 

On  the  return  stroke  the  blocks  B  and  C  and  the  wire 
and  clip  all  rise  together  until  the  screw  G  holds  the 
block  C  from  going  any  higher.  Block  B  continues  to 
rise  to  the  end  of  tha  stroke  of  the  press.  Clip  and  wire 
are  then  free  to  be  removed. 

This  die  is  designed  to  be  used  on  a  No.  19  Bliss 

iiK-linable  press.  The  incline  serves  to  hold  the  clip  on 
the  pin  until  the  die  descends.  Excellent  results  have 
been  obtained  with  this  die  as  the  clip  comes  out  per- 

fectly flat. 

Height-Cage  Lines 
By  Gustavb  a.  Rgmacle 

The  modern  height  gage  is  a  very  serviceable  inHtru- 
ment  and  the  degree  of  accuracy  which  can  be  attained 
witen  workinir  directly  to  lines  scribed  by  it  dependa 

largely  upon  two  things — the  workman's  skill  as  a mechanic  and  his  knowledge  of  the  form  of  a  height 

gage  line. 
It  seems  to  be  a  general  habit  to  regard  a  height- 

gaga  Una  aa  merely  a  line,  light  or  heavy,  straight  and 
accurately  laid  off.  liowever,  owing  to  the  peculiar 
form  of  these  lines,  their  width  and  lack  of  uniformity 
of  width  affects  the  accuracy  with  which  points  may 
be  marked  off  in  relation  to  certain  other  definite  points. 

In  Fig.  1,  I  have  sketched  a  magnified  cross-section 
view  of  a  height-gage  line  together  with  a  prick  punch 
ready  to  strike  off  a  center  in  the  wrong  place.  Before 
the  peculiar  structure  of  such  a  line  occurred  to  me,  I 
had  often  noticed  that  when  I  had  bored  a  number  of 
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holes,  by  means  of  wiggling  from  prick  punch  marks,  I 
succeeded  in  obtaining  the  desired  positions  of  the 
holes  in  relation  to  each  other,  while  a  few  thousandths 
of  error  existed  in  relation  to  the  original  striking-off 
point  which  would  usually  be  the  top  or  bottom  of  the 
piece,  or  some  projection. 

In  the  accompanying  sketch,  A  represents  a  line  which 
should  be  the  center  of  a  hole  to  be  bored.  If  a  line 
has  been  laid  off  which  is  0.004  in.  in  width,  it  can  be 
plainly  seen  that  e.ror  is  bound  to  result  even  though 
the  greatest  care  is  observed  with  other  operations. 

Owing  to  the  form  of  a  height-gage  needle,  this 
error  cannot  be  removed  entirely  but  it  can  be  reduced 
to  a  minimum  by  having  the  needle  sharp  and  by  mark- 

ing off  light  and  uniform  lines. 
When  a  prick  punch  mark  is  to  be  made  at  the  inter- 

section of  lines,  the  accurately  ground  prick  punch 
should  be  placed  gently  into  one  of  the  lines  and  then 
moved  along  until  the  point  rides  into  the  intersection. 
A  very  slight  click  can  be  felt  when  this  happens.  Be- 

fore striking  the  prick  punch  with  a  hammer,  the  prick 
punch  should  be  held  in  a  vertical  position  and  pressed 
downward  by  hand.     This  will   produce   a  tiny  mark 

F'G2  FIG.I 

FIGS.   1  AND  2.     MAGNIFIED  HEIGHT-GAGE   LINES 

which  can  be  observed  with  a  magnifying  glass.  If 
this  mark  appears  to  be  accurately  made,  the  punch  can 
then  be  placed  in  position  and  tapped  with  a  hammer. 

Another  manner  in  which  toolmakers  work  directly 
to  height-gage  lines  consists  of  making  an  outline  with 
height  gage,  scriber,  dividers  and  trammel  points  and 
then  working  to  the  lines.  This  method  is  much  prac- 

ticed in  the  die-casting  game.  Here  again  if  these 
various  lines  are  regarded  merely  as  lines,  error  will 
occur  in  accordance  with  the  width  of  the  lines. 

In  J'ig.  2  I  have  shown  a  magnified  cross  section 
view  of  lines  which  have  been  marked  off  from  some 
other  point  of  the  work  with  a  height  gage.  It  is  essen- 

tial that  a  depression  be  milled  between  points  A  and  B. 
The  reader  can  see  at  a  glance  that  if  accuracy  be  de- 

sired, line  B  should  be  entirely  milled  away  while  in  the 
case  of  line  A,  the  cutter  should  be  worked  in  until  it 
just  grazes  the  line,  removing  none  of  it. 

Scriber,  divider,  and  trammel  points  each  make  lines 
peculiar  to  themselves  and  if  error  is  to  be  minimized 

these  instruments  should  be  kept  sharp  and  light  lines 
should  be  made.  Also,  when  working  to  the  line  the 
cross  section  form  of  the  scribing  point  should  be  kept 
in  mind.  When  I  strike  off  lines  with  the  height  gage, 
I  often  mark  that  part  of  the  die  plate  which  is  up 
during  this  proceeding  because  it  would  be  a  difficult 
matter  to  determine  which  lines  should  be  milled  away, 
and  vice  versa,  after  once  the  work  is  set  up. 

A  Simple  Cylinder  Grinding  Rig 
for  a  Lathe 

By  Charles  Brown 

The  writer  has  found  the  device,  herewith  illustrated 
and  described,  to  be  very  useful  in  his  small  shop  for 
the  purpose  of  grinding  out  automobile  and  other  cylin- 

ders. While  he  does  not  attempt  to  compare  it  with  any 
of  the  standard  cylinder  grinding  machines  on  the  mar- 

ket in  quantity  of  output,  he  believes  it  to  be  about  the 
limit  of  simplicity  and  low  cost  of  construction  for  such 
shops  as  cannot  afford  to  have  one  of  the  standard machines. 

An  arbor  of  suitable  diameter  and  length  to  handle 
the  work  required  of  the  device,  is  cupped  at  each  end 
to  take  a  standard  J-in.  bearing  ball.  A  2-in.  flanged 
pulley  is  pinned  to  the  arbor  quite  near  to  one  end  and, 
at  the  middle  of  the  arbor,  right-  and  left-hand  collar 
nuts  are  fitted  to  hold  a  suitable  grinding  wheel  between 
them. 

The  arbor  is  supported  in  the  lathe  by  a  cupped  center 
at  the  tailstock  end  and  at  the  other  end  by  a  block 
having  a  similar  cup  on  its  outer  face  and  fitted  to  slide 
radially  in  a  suitable  piece  that  is  bolted  to  the  face- 

plate. By  means  of  a  knurled  adjusting  screw  the  bear- 
ing block  can  thus  be  moved  in  or  out  from  the  center 

and  thereby  change  the  radius  of  the  circle  described 
by  the  gyrating  wheel. 

As  the  driven  pulley  is  so  near  to  the  fixed  tail  center 
the  "drunken"  motion  is  not  sufficient  to  seriously  affect the  somewhat  long  driving  belt,  which  comes  from  an 
auxiliary  counter  overhead.  The  arbor  runs  6,500 
r.p.m.,  and  the  maximum  amount  of  offset  obtainable 
at  the  faceplate  end  is  li  in.,  giving  a  scope  of  adjust- 

ment at  the  wheel  of  approximately  i  in.  These  dimen- 
sions can,  of  course,  be  made  to  meet  expected  require- 

ments. With  this  device  I  have  enlarged  by  0.012  in. 
the  bore  of  a  cylinder  31  in.  long  in  19  J  minutes. 

[Though  our  correspondent  does  not  say  so,  it  would 
seem  necessary  to  redress  the  periphery  of  the  grinding 
wheel  after  each  increment  of  setting,  as  the  corner  of 
the  wheel  nearest  the  faceplate  would,  of  course,  ad- 

vance faster  than  the  opposite  corner  and  thus  alter  the 
Face  plaH.  Cms  slide 

„     ,,    ,       1^    ,  ,|i-,   „  .Cylindtr         Hnit  fbr  gnast 

cup        (tnnclin^  wheel 
reed  screw 

INTERNAL,  GRINDING  RIG  FOR  LATHE 

bearing  of  the  wheel  upon  the  work.  Also  there  would 
seem  to  be  need  of  compensating  for  the  changing  dis- 

tance between  centers  as  the  adjusting  block  was  moved 

along  its  slide. — Editor.] 
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Uaageroas  Kconony 
ClNGinS  kM  MMrmahMl  to  aaoUMr  vMmtt  attac

k 

of  wowiair.    Not  c«Bt«at  with  tha  aaeaUeat  aehievo- 

of  ewr  Mtmtatnn  at  the  Uiaanument  Confer- 
H  kaa  tliiMlwiil  to  ub<Io  mort  of  the  work 

^   MtUnt    th«    Narjr    pandoaal    from 

.   ,  _  .oaaervativ«  eatimat*  of  M.00O  men 

to  tMM.    To  ifr^ft**'"  the  fr-6-S  ratio  to  the  full,  would 

•V 

N*  bwfaMM  ■•a  wiU  And  fault  with  a  genuine  effort 

«■  the  part  of  aay«M  •oaaadad  with  th«  Government 

of  tW  UaitMl  StalM  to  aOMt  aeoiMinloa  la  the  operation 

0«  the  contrary  he  ha»  uaed 

in  kia  power  to  urw  *>Kh  economj-     But 
MMHMBl  to  acuttlc  the  Navy  by  reducing 

Maw  tka  point  at   which   it    ia   barely 

to  Maintain  aSdancy.  la  neither  sincere  nor 
ia  the  loag  mn. 

at  what  'ttrr-'*^  to  the  Rivers  and  Harbors 

hf  •11,000.000.  An  ineroaae  in  almwt 
woold  not  be  such  conclusive 

«C  tha  wtridit*  of  tha  politician'*  mind,  but 
of  tlMOe  particular  fund*  has  long 

liifamnw  Wa  wntar*  to  predict  that  the  usual 

for  fna  aaadi  will  get  back  into  the  appropria- 
MfMW  tt  raaehaa  tha  Praatdaot.  No  other  proof 

«f  tt»  IMk  of  alBMrity  to  naadad.  Thare  is  an  election 
aa^  falL 

Bat  what  of  tha  ultimate  effect  of  such  a  reduction  in 

tha  Navy?  Hav*  the  American  people  forgotten  ao 

MOB  how  hHW  It  took  and  what  it  coat  to  get  our  unpre- 

frrr^  Mavy  lato  acdaa?  It  was  not  an  achievement  to 

wUck  IMV  •<  ■•  «***  ̂   "point  with  pride."  A  few 
■niiooo  niwt  kofora  1917  in  mainUining  the  efficiency 

•f  tka  Navy  would  have  aaved  many  millions  spent 

ta  trrtos  to  maka  op  the  lost  ground.  Any 

daCarktrataa    rapidly    when    maintenance    is 

Tha  AMBiCAM  Machinist  has  sapportad  the  position 

takaa  by  the  Unitad  SUtca  in  calling  together  the  Dis- 
MMHMBt  Coufatoaea  and  in  amkiog  tha  tramandous 

HerMeo  wkkk  aloaa  amdo  tka  nafotlationa  ooeeaaaful. 

That  sacriflca  waa  aoeaaaary  to  prove  tha  good  faith  of 

this  country  in  ita  plao  for  radaetioB  of  naval  armament, 

only  made  on  condition  that  corresponding 
van  though  smaller  in  sisc,  were  also  nude 

ky  IT^g**-^  aad  Japan.  It  was  a  baaineaa>like  com- 
I  hi  whidi  aock  party  gave  up  aomathing  for  the 
of  alL  Tka  radoetion  of  tha  Navy  personnel  is 

DoCklBg  of  tha  sort,  it  is  simply  a  wild.  regardlas»-of- 

coMoqaaoco  alaah  at  approprlattona  so  that  the  candi- 
dotao  en  go  kofora  their  coaatitaaneiaa  with  a  record 

of  radacod  oKpaDdltana  at  wkkh  to  point. 
Wa  faai  eooidoat  that  wo  voiea  tha  opinion  of  the 

aukchinery  indnatry  wkon  wa  say  that  we  ferv-pntly  hope 
Ikot  thia  eouatry  will  aovor  ha  engaged  in  another  war. 

bat  wo  aro  aqoally  cooAdaat  that  tha  ioduatry  does  not 

J  that  tka  way  to  paaoa  Ilea  In  tha  disarmament  of 

Uaitod  Statoa  wkila  oCkar  nations  mainUin  their 

military'  eatahlishments.  W<*  hope  that  this  country 
can  and  will  call  other  conferences  looking  to  further 
limitations  of  armament,  and  eventually  to  universal 
peace,  through  untvertuil  confidence  and  understanding, 
but  wa  do  not  believe  that  much  can  be  nccomplished  by 
a  big  and  wealthy  nation  without  means  t(>  defend  itself. 
Human  nature  doosn't  «'ork  that  way. 

No  doubt  you  will  agree  with  what  we  have  just 
said:  moitt  thoughtful  Americans  will,  but  your  opinion 
will  have  little  effect  unleiui  your  repreaentative  knows 
what  it  is.    Tell  him. 

How  the  Buyer  of  Marhino  Tools 
Increases  the  Sales  Trice 

ANY  general  manager  will  admit  that  the  cost  factor 
hardest  to  figure  is  the  cost  of  sales.  He  can 

easily  get  accurate  figures  on  production  costs  up  to 
the  time  the  machine  is  ready  to  ship— but  the  cost  of 
getting  the  order  is  almost  an  unknown  quantity.  It 
varies  from  almost  aero,  when  the  customer  writes  or 
wires  the  order  without  solicitation,  to  as  much  as  50 
or  60  per  cent  of  the  selling  price  when  the  sale  requires 
special  treatment  and  much  expense  in  travel. 

The  buyer,  in  other  words,  largely  determines  the 
price  by  the  cost  to  which  he  subjects  the  maker  in 
nuking  the  sale.  If  the  buyer  makes  it  necessary  for 
the  seller  to  make  several  long  trips,  if  he  delays  him 
unnecessarily,  if  he  subjects  him  to  expense  in  any  way, 
the  buyer  in  the  end  pays  the  bill.  There  is  no  other 
way.  Every  cantankerous  buyer  who  boasts  that  he  is 
a  hard  man  to  sell,  is  adding  to  the  cost  of  machines 
bought  by  himself  and  everyone  else. 

We  must  also  get  over  the  notion  that  the  buyer  is 
conferring  an  everlasting  favor  on  the  seller.  It  is 

frequently  the  other  way  around.  In  the  case  of  ma- 
chine tools  the  buyer  secures  a  machine  which  he  uses 

indefinitely  to  produce  a  profit  for  himself.  Is  not  the 
favor  on  the  other  side,  if  at  all  7 

Whatever  the  sale,  each  side  should  benefit.  If  the 
seller  did  not  prefer  the  money  to  the  machine  he  would 
not  sell.  If  the  buyer  did  not  prefer  the  machine  to 
the  money  he  would  not  buy.  And  whatever  adds  to  the 
coat  of  making  the  sale  hurts  the  buyer  more  than  the 
seller,  for  in  the  long  run  the  cost  must  go  into  the 
price  of  the  machine. 

Use  One-Way  Tolerances  Only 

WE  HAVE  been  thinking  of  plus  or  minus  toler- ances for  so  long  that  many  do  not  seem  to  realize 

they  belong  to  the  dark  ages  of  interchangeable  manu- facture. 

The  advantages  of  the  one-way  tolerances  are  many. 
With  holes  or  all  similar  surfaces  made  basic,  pluH  the 

given  tolerance,  and  all  plugs  and  similar  mating  sur- 
faces made  basic,  miniu  the  tolerance,  much  confusion 

is  avoided  and  mechanical  operations  are  made  more 
simple. 

Tha  standard  bole,  with  the  basic  sisa  of  the  mating 
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part  enough  smaller  to  allow  the  necessary  clearance 
for  lubrication  or  for  other  reasons,  is  now  the  basis 
of  most  interchangeable  machine  manufacturing. 

Both  the  Newall  system  in  England  and  the  Johans- 
son system  in  Sweden  are  based  on  two-way,  or  plus  or 

minus,  tolerances.  Ludwig  Loewe  &  Co.  in  Germany 
also  used  the  two-way,  or  bi-lateral  system,  for  twenty 
years.  But  the  advantages  of  the  one-way  system  were 
so  great  that,  despite  the  cost  and  other  difficulties  in 
the  way,  they  have  now  adopted  the  one-way  system. 

Similar  action  is  being  taken  in  France  and  Switzer- 
land and,  with  the  progressive  firms  in  the  United  States 

working  along  the  same  line,  it  looks  as  though  the  one- 
way method  of  tolerances  would  soon  be  standard  the 

world  over. 

Get  into  the  habit  of  thinking  of  one-way  tolerances 
only.  See  that  drawings  and  blue  prints  are  properly 
marked  and  help  along  the  good  work. 

Which  Kind  of  Ton? 
THE  American  Institute  of  Weights  and  Measures  is 

now  advocating  that  in  all  references  to  tons,  short 
ton  or  long  ton  be  specified.  In  America  there  is  little 
reference  to  the  long  ton,  frequent  reference  to  the 
short  ton.  The  obvious  way  to  designate  the  short  ton 
of  2,000  lb.,  is  the  way  suggested  by  the  institute, 

namely,  to  use  nothing  but  the  word  "ton."  The  long 
ton  of  2,240  lb.  could  then  be  designated  by  the  word 
"L-ton." 

The  American  Machinist  has  approved  the  sugges- 
tion and  will  from  now  on,  whenever  referring  to  the 

long  ton,  use  the  expression  "L-ton."  The  short  ton  will 
be  designated  by  the  word  ton  without  any  modification. 

It  is  further  suggested  by  the  institute  that  if  cir- 
cumstances demand  it,  a  ton  of  2,000  lb.  could  be 

designated  by  "S-ton."  This  is  especially  recommended 
in  trade  with  Great  Britain  and  its  colonies.  It  seems 
that  such  a  recommendation  is  sound  and  should  be 
followed  in  dealing  with  foreign  countries  using  the  ton 
of  2,240  pounds. 

False  Economy 

To  a  certain  class  of  buyer  the  appeal  of  the  second- 
hand machine  is  irresistible.  The  saving  of  twenty- 

five  or  thirty  per  cent  of  the  cost  of  a  new  one  is  too 
much  for  his  bargain  counter  mentality  to  resist  and  he 
falls  for  a  purchase,  the  value  of  which  is  at  least  open 
to  question. 

These  remarks  are  in  no  sense  disparaging  to  the 
small  shop  proprietor  who  cannot  scrape  money  enough 
together  to  buy  new  equipment,  nor  to  the  reputable 
concerns  which  render  a  real  service  to  men  of  his  type 
by  selling  re-conditioned  machines  of  standard  make 
with  complete  equipment.  Such  dealers  are  in  business 
to  stay  and  their  dealings  are  entirely  legitimate. 

Unfortunately,  there  are  others  in  the  machinery 
business  whose  principles  are  not  so  praiseworthy. 
How  they  cheat  the  unsophisticated  buyer  is  indicated 
by  an  article  in  the  last  issue  of  the  organ  of  the 

British  Machine  Tool  Makers'  Association.  Special 
shell  lathes,  some  with  but  one  spindle  speed,  others 
without  power  feed,  still  others  equipped  only  for 
special  jobs,  are  catalogued  as  standard  models  by 
shyster  dealers. 

Here  is  but  one  instance  of  dishonest  methods,  but  it 
should  be  sufficient  to  show  the  danger  for  the  unwary 

that  lurks  in  buying  from  unknown  dealers  in  "as  is" 

equipment.  Is  it  worth  the  money  to  pass  up  the  service 

that  goes  with  a  new  machine,  or  a  guaranteed  re-built 
one,  the  assurance  that  the  machine  is  perfect  and  the 
unquestionably  better  performance  it  will  give,  for  such 
a  risk? 

The  Reward  of  the  Kicker 

IT  IS  unfortunate,  but  true,  that  many  of  the  favors 
in  this  world  go  to  those  who  make  the  loudest  noise. 

The  pleasant  average  citizen  who  doesn't  complain  if  his 
eggs  are  ancient  or  his  meat  is  underdone  or  his  apple 
pie  is  forgotten  and  who  treats  the  waiter  as  though  he 
were  a  human  being,  usually  waits  for  his  service  until 
the  loud-voiced  complainer  who  finds  fault  with  every- 

thing in  sight  has  been  pacified.  Of  course  it  isn't 
right,  but  that's  the  way  it  happens. 

In  other  words,  if  you  want  service  you  very  often 
have  to  ask  for  it  or  even  demand  it,  particularly  if  the 
service  is  to  come  from  a  municipal,  state  or  federal 
organization.  Some  such  situation  is  likely  to  face  the 
machinery  men  of  the  country  before  long,  as  the  result 
of  the  curtailment  of  the  requested  appropriation  for  the 

Bureau  of  Foreign  and  Domestic  Commerce.  We  com- 
mented last  week  on  the  favorable  significance  of  the 

fact  that  an  increase,  small  though  it  was,  had  been 
granted  to  the  Department  of  Commerce  by  Congress. 
It  was  a  well-earned  recognition  of  valuable  service. 

However,  because  the  increased  appropriation  for  the 
bureau  is  still  too  small  for  its  requirements,  there  may 
have  to  be  a  revision  of  plans  by  the  director.  In  case 

of  such  a  revision  somebody's  service  is  going  to  suffer 
and  if  events  follow  their  usual  course,  that  somebody 
will  be  the  quiet,  deserving  group  which  fails  to  make  its 
needs  known. 

That  the  Bureau  of  Foreign  and  Domestic  Commerce 

through  its  Industrial  Machinery-  Division  has  been  a 
valuable  aid  to  American  machinery  manufacturers  and 
merchants  since  its  inception,  has  been  amply  proved. 
What  it  may  do  in  the  future  has  hardly  been  imagined, 
let  alone  planned,  as  yet.  Foreign  trade  bids  fair  to  be 
the  next  great  line  of  development  for  the  activities  of 
the  United  States  and  the  men  of  the  machine  industry 
should  be  foremost  in  the  advance. 

Under  the  circumstances  it  will  do  no  harm  and  may 
do  much  good,  to  let  the  director  of  the  bureau  know  that 
you  value  the  work  of  the  division  assigned  to  you  and 
want  its  work  continued  and  expanded. 

Saving  the  Air  Mail 
Now  that  the  Senate  has  restored  the  appropriation 

for  a  continuation  of  the  Air  Mail  Service,  it  is  up 
to  the  House  of  Representatives  to  acquiesce  as  they 
have  done  on  several  previous  occasions.  The  amount  of 
the  appropriation,  $1,900,000,  is  inadequate;  but  we  will 
be  thankful  for  that  because  so  much  of  our  future  in 
commercial  aviation  depends  on  it. 

Transportation,  perhaps  more  than  anything  else, 
affects  all  business  dealings.  Commercial  aviation  will 
play  a  much  more  important  part  in  future  development 
than  many  realize.  Anything  which  can  legitimately  be 
done  to  further  it  should  have  our  unqualified  support. 

It  is  hoped  that  the  House  of  Representatives  will 
agree  to  this  appropriation  without  further  delay.  If 
they  do  not,  it  behooves  us  all  to  see  that  our  representa- 

tives are  made  acquainted  with  our  belief  in  the  need  of 
this,  in  a  positive  manner.  The  Air  Mail  must  continue 
and  with  it  a  development  of  suitable  commercial  planes. 
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Shop  Equipment  News 
Manufacturen*  CMMuUinjc  Enirine«n 

Two-Way  Borinx  Machine 
Tk*  andiiM  aktamn  in  tb*  MsoopMiriiic  iUuttnition 

It  tiMdiil  for  borli«  •imultaawarir  beUi  •!<!«•  of  the 
work.  It  lM»  rvraatljr  bMO  phfOMl  on  Um  market  by 

Um  Uvntmeftm'  OoaMlUnc  Encineera.  McCarth}- 
SxraraM.  N.  Y.  It  U  inunded  eapecially  for 

•ad  rtamlnt  both  the  exhaust  and 
Ito  My*  MrtB  of  ftVagtee  cylinders,  although  the 

TiM 

hint  U  applicable  to  many  similar 

chine  ia  motor  driven,  and  ia  aemi-automatic 
The  «o«Uwlder  to  which  the  cylinder 

i"fftwm*i*«***  four  cylinders,  and  ia 
to  roUt*  aboot  ita  central  axis.  The  multiple 

at  the  two  enda  of  the  machine  are  fed  toward 
the  renter  simultaaaooaljr,  wherv  they  finish  the  work 
•ad  the*  rrium  to  thdr  outer  poaitions  and  come  to 

MAJrt  TAi-n  1 I.TIN<i    KNfil.N'KKHlt   TWu-WAV 

la  tMa  way.  the  porta  on  both  sides  of  the  cylin- 
dar  are  laWM  at  the  same  setting. 

The  warfdMliir  is  then  indexed  to  the  next  position, 
aad  the  feed  for  the  heads  engaged  by  a  hand  lever 
aa  that  the  cycle  to  repeated.  Loading  and  unloading 
af  the  warfc  ia  done  whiV  the  machine  Is  in  operation, 
aa  thai  tht  oabr  idle  time  nf  the  machine  is  that  required 
la  amea  the  worfcholder  from  one  ponition  to  the  other. 
The  marhine  U  rapeble  of  machining  the  castings  as 
faat  aa  the  operator  can  supplr  them. 

Tha  cyde  of  operations  requirea  SO  a»e..  In  which 
aaa  cyliader  Mock  to  eomplataljr  bored,  bottomed. 

laaaaid  on  two  aidaa.  Two  holea  1 A  in.  in  diameter 
1  fat  deep  are  held  to  0.001  in.  limiu  in  diameter 
phM  «r  admta  0.006  in.  in  depth. 

\'an  Norman  Rc-Ii-o  No.  2  Bench 
Wet  Grinding  Machine 

The  Van  Norman  Machine  Titul  Co.,  Springfield.  Mass.' 
has  recently  adapted  ita  "Ke-li-o"  bench  grinding  ma- 

chine, such  a«  described  on  page  776,  Vol.  66.  of  AUBX- 

KIU.    I.     KE-U-O  NO.   1   WKT  UHINDINO   MACHINK 

ICAN  Machinist,  to  wet  grinding.  The  machine  is  thus 
suitable  for  the  use  of  cylinder  regrinding  shops  and 

piston  dintributors.  where  rapid  production  on  a  semi- 
manufacturing  basis  is  necessary.  Oversized  pistons 

can  be  reduced  quickly  to  fit  the  diameter  of  re-ground 
cylinders. 

In  Fig.  1  can  be  seen  a  front  view  of  the  marhine 
equipped  with  a  water  guard.  A  pump.  tank,  guards  and 
piping  for  flood  lubrication  are  provided.  The  locution 
and  the  method  of  drive  of  the  pump  are  well  shown  in 
Fig.  2.  The  wheelhead  is  equipped  with  a  J-hp.  electric 
motor  carrying  an  8  x  l-in.  abrasive  wheel.  The  wheel 
slide  is  made  longer  than  in  the  dry  type  of  machine, 
so  aa  to  insure  greater  rigidity. 

The  tool-holder  mounted  on  the  front  of  the  wheel- 

na.  1, WORK   tlRAt)  KNO  OF  RB-LI-O  NO,  I   WU I 
URINDINO  MACHINE 
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slide  can  be  swung  into  and  out  of  the  operating  position 
without  changing  the  position  of  the  set-up  or  dismount- 

ing the  grinding  wheel.  It  is  thus  possible  to  remove 
a  considerable  amount  of  metal  from  the  work  by 
means  of  the  turning  tool,  and  then  to  swing  the  tool 
out  of  position  and  finish  the  work  by  means  of  the 
grinding  wheel.  The  piston  can  thus  be  brought  to  size 
quickly  without  distorting  it.  The  work  is  ordinarily 
held  on  a  bull  center  or  on  an  adapter,  and  the  tailstock 
center  is  used  as  an  additional  support.  The  wheel  is 
not  rotated  while  the  lathe  tool  is  cutting.  The  tool- 
holder  can  be  entirely  removed  if  it  is  not  needed. 

The  machine  is  made  heavier  in  some  parts  than  the 
dry  grinding  machine.  It  has  a  more  substantial  locat- 

ing and  clamping  device  for  use  when  turning  the  work 
spindle  at  an  angle,  or  in  securing  it  parallel  to  the  ways. 
An  adjustable  stop  is  provided  to  maintain  the  proper 
position  of  the  table. 

The  machine  is  adapted  also  to  the  grinding  of  wrist- 
pins,  valves,  reamers,,  and  such  small  work  requiring 
either  cylindrical  or  taper  turning  operations.  It  is 
adaptable  also  to  use  in  toolrooms  and  experimental 
shops.    Its  net  weight  is  600  pounds. 

Union  Portable  Universal  Saw  Bench 

In  the  illustration  is  shown  a  small,  portable,  univer- 
sal saw  bench  that  has  recently  been  placed  on  the 

market  by  the  Union  Machine  Co.,  Grand  Rapids,  Mich. 
The  machine  is  adapted  to  use  in  pattern  and  wood- 

working shops,  and  is  capable  of  handling  stock  up  to 
2  in.  in  thickness.  It  can  be  mounted  on  a  bench, 
although  it  is  ordinarily  furnished  on  the  base,  as 
shown. 

The  base  is  provided  with  rollers,  one  of  which  is  so 
controlled  by  the  operating  handle  that  it  can  be  raised 

and  the  two  legs  o-f  the  base  rested  directly  on  the  floor. 
The  device  can  thus  be  very  easily  moved  from  one  loca- 

tion to  another.  It  derives  current  from  a  lighting 
circuit,  so  that  it  can  be  connected  to  a  convenient 
socket.    A  i-hp.  motor  drives  the  7-in.  saw. 

The  frame  of  the  machine  is  a  one-piece  casting.  The 
table  is  cast  iron,  20  x  18  in.  in  size,  and  can  be  tilted  to 
any  angle  up  to  45  deg.  and  locked  in  place.  Gradua- 

tions are  provided  to  facilitate  the  setting.  The  bolt 
connecting  the  motor  and  the  saw  is  covered  by  a  guard, 
and  a  device  is  provided  for  varying  the  belt  tension. 
The  saw  may  be  furnished  for  either  ripping,  cross 
cutting,  or  combination  work.  The  position  of  the  guard 
covering  it  is  adjustable,  so  as  to  provide  room  for  the 
desired  thickness  of  stock  to  be  cut. 

The  arbor  of  the  saw  runs  in  ball  bearings  at  a  speed 
of  5,000  r.p.m.  The  arbor  yoke  is  hinged,  so  that  it 
can  be  raised  and  lowered  to  permit  the  saw  to  project 
above  the  table  only  the  desired  amount  for  the  job 
being  performed.  Dado  heads  up  to  i  in.  wide  and  of 

6-in.  diameter  can  be  carried.  The  metal  throat  plate 
is  removable,  so  that  hardwood  throat  plates  may  be 
inserted  when  using  dado  or  grooving  heads. 

The  cross-cut  gage  can  be  used  on  either  side  of  the 
saw  in  the  two  slots  in  the  table.  It  can  be  set  and 
clamped  at  any  angle.  The  ripping  gage  is  machined 
on  both  sides  and  can  be  used  on  either  side  of  the  saw. 
It  is  locked  in  position  and  lined  up  with  the  saw  auto- 

matically when  the  lever-head  screw  is  tightened.  A 
splitter  guard  is  provided  to  prevent  the  stock  from 
pinching  the  saw. 

A  switch  for  starting  and  stopping  the  machine  is 
located  on  the  front  of  the  base.  The  machine  is  only 
10  in.  high  in  the  bench  style  and  36  in.  when  mounted 

UNION  PORTABLE  UNIVERSAL  SAW  BENCH 

on  the  base.  The  net  weights  of  the  two  styles  are 
133  and  268  lb.,  and  the  weights  crated  170  and  330  lb., 
respectively. 

Johnson  Center-Locating  Punch 
A  combination  prick  punch  and  scriber  for  precision 

work  in  laying  out  centers  for  holes  in  jig.s  and  dies  has 
recently  been  placed  on  the  market  by  Bernard  F.  John- 

son, 3476  Boulevard,  Jersey  City,  N.  J.  It  is  not  nec- 
essary to  employ  buttons  in  laying  out  holes,  as  is 

ordinarily  done.  Holes  can  thus  be  placed  very  closely 
together,  and  the  punch  marks  can  be  made  in  the  de- 

sired positions  without  the  possibility  of  interference 
that  may  occur  between  buttons. 

The  tool  can  be  used  in  conjunction  with  a  shaper, 
milling  machine  or  other  machine  tool.  Ordinarily,  it 
is  mounted  on  the  cutter  arbor  of  a  milling  machine,  as 

JOHN.SON  PRECISION  CENTER-LOCkTING  PUNCH 
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witk  the  puck  altlMr  p*r- 
TW  work  ia  atuchcd  to  th« 

hf  MMUw  of  Uw  mackioe 
I  Ik*  BMvwBtnt  by  nmni 

•(  lk»  fTMkut^  dteb  «■  tkn  anw*  of  the  marhiiM.  m 
tkal  Ik*  rn«l««4  dtenilMw  batwMii  maria  mar  >» 

AfMr  Mck  adUttatinvnt  of  pmiition.  a 
em  ba  Mkb  oa  tk*  work  by  Uppinc  the 

••d  of  tka  p«ack  witk  a  bamoMr.  Wkaa  all  the 
ka**  ba«i  piitwiU  locatad.  tka  work  may  be 
tnm  tk*  antet  ■fktiw  and  kaU  on  the  fare- 

Mka.  Tka  ordinary  nwlkod  of  indicating, 
karlnc  tka  kotoa  can  tkan  ba  applied. 

It  vol  b*  noted  tknt  aaovaoMMt  of  tka  punch  atem  in 

«llkar  diiactian  la  pmmBbU,  tka  apringa  normall}-  hold- 
tat  tkt  teal  at  rant  Tka  davton  nay  be  employed  in 

wttk  a  thkUtm  band,  where  it  U  daaired  to 
•  cantar.  The  cenUr  point  may 

ka  aaad  aa  a  acribar  for  marklnv  linea  directly  on  the 
Tka  aprlnga  In  this  caaa  aenre  to  keep  a  con- 

•aaatira  of  tka  point  agnlnat  the  work.  As  the 
part  kl  Bovod  bgr  BMnaa  of  the  machine  controls,  con- 
tiaaaaa  Itaaa  BHiy  ba  iwda,  ao  that  the  die  can  be  easily 
InU  oirt.  A  tkia  Una  U  aerMckad  by  tka  point,  which  ia 
kardinid  and  graand  all  ovor. 

The  tool  ia  of  aapaeial  oae  when  Uying  out  cama.  aa 
ba  awrrtaly  drawn  on  the  work  before 

ia  aUrtad.  Hn  two  eoOara  on  the  ends  of  the 
•ra  of  aqaal  aina,  ao  aa  to  facilitate  aJiin>ment  of 

tka  looL  Aa  akewn.  tka  bolaa  in  the  arm  of  the  device 

ara  I  and  I-in.  in  aiaa.  for  mounting  on  the  arbors  of 

SUte  UniverMi  Saw  Bench 
A  nalvaraal  mm  baaek  for  naa  in  pattern,  cabinet 

koya,  and  in  aklppinc  rooms  and  found- 
racootly  baao  da«ok>pad  by  the  SUto  Pattern 

Cab,  ttt4  Want  Laka  St..  Chicago.  III.    The 

machine  ia  Intandad  primarily  for  uaa  on  wood,  but  can 

be  ampko'ed  for  such  purpoaas  aa  sawing  carbon,  as- 
beatoa.  fiber  and  avao  aoft  metal. 

The  machine  ean  ba  supplitnl  with  either  a  tilting  or 
aUUonary  table.  Tka  motor  is  of  i  hp..  either  Kmerson 
or  Goneral  Electric  make.  1 10  or  220- volt,  and  for  either 
a.c.  or  d.c.  The  height  is  34  in.,  and  the  diamatar  of  the 
aaw  is  8  in.  The  saw  can  ba  rained  or  lowered,  and 
providaa  a  maximum  depth  of  cut  of  2i  in.  The  speed 
is  S,SOO  r^km.  A  guide  is  furnished  which  can  be  used 
on  either  side  of  the  saw. 

A  guard  is  supplied  which  consists  of  several  thin 
aluminum  pUtes  so  arranged  as  to  swing  easily  as  the 
work  is  pushed  past  the  saw,  but  to  prevent  entrance 
from  the  side  or  from  sbove  the  saw.  The  mnchinc  is 
equipped  with  S.  K.  F.  Ixill  bearings.  The  endlens  l)clt 
ia  adjusted  by  maana  of  a  special  device.  The  machine 
can  be  operated  fmm  an  electric  light  aocket. 

Erratum 

The  addresa  of  the  Prank  O.  Wells  Co.,  Inc.,  of 
Greenfield,  Mass..  was  incorrectly  given  as  Springfield. 

Maaa.,  in  an  article  entitled  the  "Wells  Screw-Plate  Set" 
on  page  494. 

VTATV  r^VIVKKSAI.  I-ORTABUI  BAW  UE.N'CII 

Reconstruction  Hospital  To  Have 
Enlar{ired  Facilities 

As  a  direct  result  of  the  world-wide  experiments  in 
rehabilitation  of  men  injured  in  war,  America  has  now 
a  hospital  dedicated  solely  to  the  care  of  industrial 
diseaaea  and  accidents  and  the  restoration  of  industrial 
casualtiaa  to  active  useful  life  again.  Ground  was 
broken  on  April  2,  for  the  new  eleven-story  addition  to 
the  Reconstruction  Hospital  at  100th  St.  and  Central 
Park  West.  New  York  City. 

It  is  a  new  idea  to  have  a  hospital  where  men  sufTer- 
ing  from  any  of  the  many  casualties  of  industry  may 
receive  the  benefits  of  an  intensive  study  of  their 
cases  by  surgeons  specializing  in  all  the  newest  forms 
of  therapy,  combined  with  the  complete  after-care  of  the 
patient  until  he  is  fit  to  earn  a  livelihood.  Yet  in  the 
brief  life  of  the  present  hospital,  men  have  been  sent 
from  all  over  the  country  to  take  advantage  of  Its 
unusual  treatment,  and  many  suffering  from  seemingly 
incurable  physical  ailments  and  distortions  have  been 
returned  to  useful  industrial  life  again. 

Besides  the  usual  equipment  the  new  hospital  will 
have  the  most  extensive  and  complete  physio-therapy 
plant  in  existence.  There  will  be  rooms  for  occupa- 

tion therapy,  especially  designed  equipment  embodying 
the  latest  principles  in  rehabilitation,  electro-therapy, 
and  mechanical  apparatus,  whirlpool  baths,  and  a  gym- 
na.Hium  where  a  score  of  mechanical  devices  assist  the 
patient  in  recovering  the  fullest  use  of  stiffened  joints 
and  weakened  muscles. 

The  total  cost  of  the  new  annex  will  be  $1,600,000. 
It  is  hoped  to  complete  the  first  two  stories  at  once  to 
relieve  the  preaaure  on  the  present  hospital  in  which  an 
average  of  176  caaea  receive  treatment  daily,  half  of  that 
numlH?r  being  sent  by  the  Government. 

Ufficers  of  the  governing  board  of  the  hospital  are: 
Praaident.  W.  Oilman  Thompaon,  M.D.;  chairman  of 
the  board  of  directors,  Allen  Wardwell;  vice-presidents, 
John  A.  Hartwell,  M.D.,  and  Giraud  F.  Thomson;  treas- 

urer, Edward  M.  Townsend;  secretary,  Elwyn  W.  Poor. 

I 
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INDlJSTRY, 

Defendant  Asks  Rehearing 
of  Open-Price  Case 

Rehearing  of  the  open-price  associa- 
tion practice  in  trade,  or  modification 

of  the  decree  in  the  hardwood  lumber 
case,  to  permit  of  the  collection  and 
dissemination  of  production,  sales  and 
stock  reports,  has  been  requested  of  the 
U.  S.  Supreme  Court  in  a  petition  filed 
by  the  American  Column  and  Lumber 
Co.,  defendants  in  the  recent  suit  in 
which  the  court  decided  the  practice 
was  illegal  because  in  violation  of  the 
anti-trust  law.  The  lumber  interests 
base  their  request  on  misinterpretation 
of  certain  phases  of  the  case,  and  make 
general  denial  of  the  conclusions  of  the 
court  that  the  purpose  of  the  practice 
employed  by  the  lumber  interests  was 
to  curtail  production  or  enhance  prices. 

Exhibit  Road  Machinery 
in  South  America 

An  exhibit  is  being  planned  by  the 
Bureau  of  Public  Roads  of  the  United 
States  Department  of  Agriculture,  to 
be  shown  at  the  international  exposi- 

tion to  be  held  at  Rio  de  Janeiro,  com- 
mencing next  September,  to  stimulate 

trade  in  American  made  road  machin- 
ery and  motor  vehicles.  Models  show- 
ing various  steps  in  the  construction 

of  a  road,  colored  transparencies  and 
motion  pictures  will  be  used  to  illus- 

trate American  methods  of  road  build- 
ing. Manufacturers  of  road  machinery 

and  equipment  are  invited  to  exhibit. 
The  exhibit  is  also  to  cover  highway 

transportation  and  this  field  will  be 
covered  by  models  being  prepared  by 
the  National  Automobile  Chamber  of 
Commerce. 

Court  Upholds  Sugar 
Machinery  Importers 

The  U.  S.  Court  of  Customs  Appeals 
has  decided  the  case  of  Cotton,  Weill 
&  Co.,  Ltd.,  involving  the  duty  on 
centrifugal  machines  for  use  in  the 
manufacture  of  sugar.  They  were  as- 

sessed on  importation,  as  dutiable  by 
the  collector  of  customs.  The  im- 

porters protested  on  the  ground  that 
the  articles  were  knocked-down  entire- 

ties and  entitled  to  free  entry  as 
machinery  for  use  in  the  manufacture 
of  sugar.  The  Board  of  General  Ap- 

praisers overruled  their  protest,  but 
the  court  reversed  its  decision,  sustain- 

ing the  contention  of  the  importers. 

Annual  Convention  of 
Metal  Trades 

The  twenty-fourth  annual  convention 
of  the  National  Metal  Trades  Associa- 

tion will  take  place  at  the  Hotel  Astor, 
New  York,  on  April  19  and  20.  The 
program  for  this  year,  it  is  reported, 
is  in  many  respects  the  most  attractive 
which  the  association  has  ever  been 
able  to  offer  to  its  members  and  friends, 
subjects  having  been  selected  which  it 
is  felt  everyone  is  vitally  interested  in 
at  this  time. 
Among  the  subjects  of  importance 

to  the  metal  trades  which  will  be  dis- 
cussed at  the  convention,  is  that  of 

training  apprentices  to  be  skilled  all- 
round  workmen.  A  committee  on  ap- 

prenticeship has  been  investigating  the 
systems  of  various  industries  and  will 
report  at  the  convention. 

Conditions  in  the  coal  mining  indus- 
try and  on  the  railroads  will  be  dis- 

cussed by  speakers  of  national  promi- 
nence; finance;  the  relation  of  the 

farmer  to  industry;  the  progress  which 
the  city  of  San  Francisco  and  other 
large  cities  have  made  in  emancipating 
themselves  from  labor  union  domina- 

tion; future  industrial  conditions  in  the 
light  of  the  European  situation — are 
some  of  the  subjects  which  will  also  be 
dealt  with.  Some  of  the  speakers  will 
be:  Robert  M.  Lynch,  of  San  Francisco; 
Harold  G.  Moulton,  Chicago;  Magnus 
W.  Alexander,  New  York;  E.  L. 
Greever,  Tazewell,  Va.;  James  A. 
Emery,  Washington,  D.  C. 
The  part  played  by  the  non-union 

coal  operators  of  West  Virginia  in 
stabilizing  conditions  in  that  industry 
will  be  fully  outlined  by  the  Hon.  E.  L. 
Greever,  of  Tazewell,  Va.,  counsel  for 
the  non-union  mine  operators  of  that 
district.  Mr.  Greever  handled  all  legal 
matters  arising  out  of  the  insurrection 
of  last  September.  In  view  of  the 
present  labor  difficulty  in  our  coal  min- 

ing industry,  the  subject  is  timely. 

Ordnance  Stores  Moved 
Under  an  appropriation  of  $1,642,351 

made  available  by  Congress  in  a  defi- 
ciency bill,  and  approved  by  the  Presi- 

dent, the  War  Department  is  trans- 
porting ordnance  stores  to  permanent 

storage  points  incident  to  the  evacua- 
tion of  ordnance  depots  of  a  temporary 

character  heretofore  maintained  at 

South  Amboy,  Hammonton  and  West- 
ville,  N.  J.;  Middletown  and  Tullytown, 
Pa.;  Seven  Pines  and  Penniman,  Va.; 
Sparta,  Wis.,  and  Toledo,  Ohio. 

Imports  of  Industrial  Ma- chinery in  Egypt 

A  statistical  study  of  Egyptian  im- 
ports of  industrial  machinery  in  the 

last  three  years,  just  completed  by  the 
industrial  machinery  division  of  the 
Department  of  Commerce,  shows  that 
such  imports  from  the  United  States 
in  1921  constituted  29.6  per  cent  of  the 
total,  compared  with  12.3  per  cent  in 
1920  and   15.6  per  cent  in  1919. 
Egypt  is  not  an  industrial  country, 

and  the  market  for  machinery  is  re- 
stricted. The  most  important  Egyptian 

customers  for  such  machinery  are  the 
various  branches  of  the  Egyptian  gov- 

ernment. The  largest  item  on  1921 
imports,  after  rail  locomotives,  was 
stationary  internal  combustion  engines, 
valued  at  £302,762,  of  which  the  United 
States  contributed  only  £4,614. 

Rate  Cut  Not  Ready 
The  decision  of  the  Interstate  Com- 

merce Commission  in  the  matter  of  a 
general  reduction  in  rates,  it  now 
appears,  will  not  be  forthcoming  before 
April  15.  At  present  the  case  is  being 
studied  by  the  commissioners  indi- 

vidually. If  they  should  find  them- 
selves in  substantial  accord,  the  decision 

probably  could  be  handed  down  as  early 
as  April  15,  but  should  there  be  im- 

portant differences  between  them,  it 
obviously  will  extend  the  time  required. 

President  Holds  Up 
Patent  Treaty 

Action  by  the  Senate  authorizing  the 
President  to  revive  the  patent  conven- 

tion entered  into  with  Germany  in  1909 
has  raised  a  storm  of  protest.  As  a 
result  it  seems  probable  that  the  Presi- 

dent will  withhold,  pending  an  investi- 
gation, the  notice  reviving  that  treaty. 

The  1909  patent  convention  with  Ger- 
many provides  that,  in  case  the  United 

States  should  amend  its  patent  laws 
by  the  insertion  of  a  working  clause, 
this  legislation  would  not  apply  to 
patents  of  German  origin.  The  agree- 

ment is  reciprocal. 
There  are  certain  American  indus- 

tries which  are  anxious  to  have  this 

reciprocal  safeguard,  but  the  arrange- 
ment is  regarded  as  being  a  very  detri- 

mental one  to  the  chemical  industry. 
Chief  sentiment  for  the  revival  of 

the  treaty  of  1909  is  said  to  exist  in 
the  electrical  industry. 
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Of  tba  commrreial  and  industrial  fa- 
it is  possible  to  speak  rather  more 

aaaAdoatly  than  of  tho  xtock  market. 
Tba  atael  mills  are  running  at  70  per 
cent  of  iheir  capacity.  Tha  Indications 
favvr  a  further  aain.  The  railroads 
ara  bayinr  more  freety  and  the  build- 
ia(  activity  ia  almost  phenomenal.  In 
rraaUr  New  York  27^9  apartments 
or  taaaawata  conuininc  107,0&4  rooms 
ara  la  procass  of  construction.  From 
auay  other  cities  a  similar  buildini; 
boom  is  reported.  It  is  reflected  not 
only  in  the  demand  for  structural  atoel 
but  in  the  sales  of  brick,  cament  and 
otbar  buildinc  matarial.  In  one  fore- 

last  week  16,500.000  brick  wore 
in  New  York,  and  the  price  of  ce- 

t  baa  risen  to  I'J'.K)  per  barrel. Tba  ahortaca  of  housintr  will  soon  b«  a 
thine  of  tne  past  and  landlords  are 
rather  leaa  exigent  in  their  demands. 

An  improvement  in  the  jt-wrlry  trade 
to  another  sirn  of  returnitiK  prusperitv. 
The  diamond  cutters  are  busy  airain 
for  the  flmt  time  in  two  yearn.  A 
further  advance  in  coffee  which  has 
carried  the  May  option  to  nearly  ten 
cents  a  pound,  the  rapidity  with  which 
the  Cuban  surplus  oi  suirar  haa  been 
distributed  at  advancinir  prices  and  a 
sliirht  improvement  in  the  market  for 
crude  rubber,  which  is  said  to  reflect 
an  increased  demand  for  tires  and  au- 

tomobiles, are  other  straws  in  the  cur- rent of  tne  commodity  markets  which 
indicate  a  icreater  willinirness  to  buy 
on  the  part  of  the  public. 

Cotton  has  fluctuated  within  compar* 
atively  narrow  limits.  A  prominent 

trader  says  that  the  market  is  "buf- 
faloed" by  the  textile  strike  and  the 

firemium  of  60  pointa  on  the  May  option 
n  New  York.  It  is  said  that  this  po- 

sition has  been  cornered  by  a  irroup 
who  are  reputed  to  hold  contract*  for 
the  delivery  of  750.000  bales. 
The  dry  aooda  market  is  aomewhat 

firmer  but  It  is  to  some  extent  para- 
lyxed  by  the  strike  and  the  artificial 
conditions  which  exist  in  the  market  fur 
tha  raw  material.  It  is,  however,  ad- 

mitted that  the  shelves  of  distributors 

^  are  very  bare  of  cotton  goods  and  their 
'  replenishment  by  active  buying  seems 
to  be  only  a  quention  of  time. 

Sales  of  fertilizers  are  rather  below 

last  year's  flgures  and  current  iniessei 
are  that  the  acreage  will  be  increased 
by  not  more  than  from  3  to  10  per  cent. 

WAmNc  roB  Russu 

The  grain  markets  are  hesitant. 
Their  future  depends  upon  crop  de- 
Triepment  and  the  outcome  of  the 
Genoa  conference.  Some  think  that  if 
Russia  is  accorded  commercial  recog- 

nition there  she  might  again  become  a 
large  producer  and  exporter  of  wheat. 

Lloyd  George's  Parliamentary  vic- 
tory, following  his  remarkable  speech, 

baa  reirlved  the  hope  of  early  and  rapid 
raco»try  in  aeonomic  conditions  abroad. 
Tha  market  for  foreign  exchangt  it  ia 

man  niarks  continue  'Mroopy"  at  aronndl^ 
SO  cents  a  hundred.     The  paper  circu-p 

lation  of  Germany   has  been  increased '  ^ by  necrly  eiKlit  billion  marks  and  now 
stands  at  over   lau  billion. 

There  has  been  a  sharp  advance  in 
Mexican  bonds.  Many  think  that  it 

presages  President  Harding's  recogni- tion of  the  Obregon  government.  It 
seems  to  ba  generally  agreed  that  con- 

ditions in  Mexico  are  decidedly  better. 
In  Washington  the  best  political 

opinion  is  that  the  Senate  will  pass  the 
bonus  bill  with  an  amendment  for  the 
imposition  of  a  sales  tax.  The  folly  of 
this  course,  if  it  is  followed,  is  fully 
appreciated,  but  business  men  realize 
that  the  first  effect  of  the  proposed  legis- 

lation, if  it  is  enacted,  will  be  inflation 
and  higher  prices.  For  this,  most  of 
them  are,  consciously  or  unconsciously, 
preparing.  After  the  proposed  largesse 
to  the  soldiers  has  been  dlstributen  and 

spent  tile  prostration  which  always  suc- ceeds iirtincial  stimulation  will  no  doubt 
follow.  Prudent  men  should  therefore 

be  prepared  to  step  off  the  train  when it  commences  to  slow  down,  but  as  it 
has  just  started  it  may  be  unwise  to 
look  too  far  ahead. 

The  weekly  statement  of  the  Kcderol 
Reserve  Banks  shows  an  increase  of 
nearly  (8,000,000  in  the  gold  held,  but 
the  reserve  ratio  is  practically  un- 

changed at  77.7  as  against  T7.8  per 
cent  last  week. 

Government  Sale  of  Standard 

Airplanes 
Notice  has  been  received  from  tht 

office  of  the  Chief  of  the  Air  Servirc, 
War  Deportment,  Washington,  of  the 
sale  of  a  lot  of  standard  J-l  airplane* 
and  hangars.  Sealed  proposals  for  the 
purchase  of  these  airplanes  will  be  re- 

ceived at  the  material  disposal  and  sal- 
vage section,  Ofllce  of  the  Chief  of  Air 

Service,  Room  2024,  Munitions  Bldtr.. 
Washington,  D.  C,  until  3  p.m.  Tuis- 
day    May  2. 

Tne  airplanes  are  stored  in  the  Avia- 
tion General  Supply  Depot.  Houston, 

Texaa.  The  eauipmcnt  consists  of  four- 
teen standard  .1-1  nhines  which  hnvn 

never  Ix^n  used.  Tnese  plnm- 

equipped  with  engines.  An< 
consists  of  flfteen  standard  J-l  yi:''<. 
not  iKiuipped  with  engines,  which  hnv 
been  used  and  which  need  minor  m'- 
pairs.  All  the  nliines  in  this  sccticn 
are  equipped  witn  gasoline  tanks,  hnml 

Fiump  and  air  gaga,  but  do  not  in>'Ki<l<' nstruments,   accessories,   spare    pmi'. or  tools. 

The  bids  for  the  airplane  hani;ari 
will  be  received  up  to  May  8.  These 
hangars  ore  located  at  the  Aviul"'i; 
General  Supply  Depot,  Morrison,  Vn 
•The  lot  consists  of  twenty  Albun-Rich- 

ards  Type  B  portable  hangars,  com- 
plete  with  canvas  covering;  forty-nine 
Alban-Richards  Type  A  porUbIc  hnng- 
ara,  minus  canvas  covering. 
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Observations  at  the  Leipzig  Fair 
Rapid  Growth  of  German  Machine  Tool  Industry— Present  Design  Based  on 

Imitation,  Rather  Than  Originality— Foreign  Influence  Missed 

The  Leipzig  Fair,  at  which  the  ex- 
hibition of  machinery  of  every  descrip- 

tion   has    become    a    standing    feature 
during  the  last  two  years,  supplies  a 
good    picture    of    the    activity    of    the 
German  machine  tool  building  industry. 
Recent   developments    have   added   con- 

siderably to  the  utility  of  fairs,  which 
now   spring  up   like  mushrooms   in   all 
parts   of    Central    Europe.      Traveling 
has  become  expensive  and  cumbersome, 
and  traveling  salesmen  are  a   species 
which,     if     not    entirely     extinct,     has 
greatly  diminished  in  numbers.    Instead 
of   the   salesmen,   the   buyers   are    now 
traveling   in   search    of   the   best   pur- 

chases, and  for  them  a  general  meeting 
place  with  a   great  number   of  sellers 
is  a  great  convenience.     Moreover,  this 

year's  Leipzig  Fair  takes  place  under 
a  luckier  star  than  its  immediate  pre- 

decessors, the  sinking  exchange  natu- 
rally acting  as  a  stimulant  to  foreign 

and  domestic  buyers.     To  the  expecta- 
tions based  thereupon  can  doubtless  be 

attributed  the  greatly  increased  number 
of  exhibitors  of  all  branches  of  indus- 

try, and  the  large  number  of  visitors, 
surpassing  all  records  of  previous  fairs. 
Buying  is  brisk,  and   although   the  re- 

ports launched   in  the  newspapers  are 
no  doubt  exaggerated,  a  very  satisfac- 

tory volume  of  business  has  been  trans- 
acted   in   domestic    as    well    as    foreign 

orders,  although  the  hopes  in  the  latter 
respect  have  not  been  nearly  realized. 
Even    at    the    machine    tool    exhibition, 
where   in  the  preceding  years   hardly 
any  actual  contracts  were  concluded,  a 
considerable  number  of  sales  have  been 
transacted.        Several      exhibitors     put 
signs  on  their  machines  indicating  the 
number  of  orders  received  for  that  par- 

ticular tool. 

Machine  Tools  Predominate 

The  so-called  technical  exhibition, 
taking  place  on  the  exhibition  grounds, 
which  will  be  remembered  by  the  mem- 

bers of  the  A.S.M.E.  who  visited 
Leipzig  in  1912  as  guests  of  the  So- 

ciety of  German  Engineers,  now  unites 
nearly  all  lines  of  engineering.  The 
largest  and  most  prominent  space  is 
occupied  by  the  German  machine  tool 
industry,  which  exhibits  collectively. 
The  organizer,  the  Association  of 
German  Machine  Tool  Builders,  is 
using  all  its  influence  in  producing  an 
imposing  show.  This  year's  result, 
-evidently  helped  a  good  deal  by  the 
favorable  market  conditions,  far  sur- 

passes all  previous  exhibitions.  The 
space  contracted  for  by  the  association 
was  insufficient  to  house  all  exhibitors, 
and  a  large  building  had  to  be  erected 
in  haste.  Even  so,  some  of  the  ex- 

hibitors are  found  outside  of  the 
exhibition  grounds,  in  the  town  proper. 
The  interest  of  the  observer  is 

naturally  attracted  to  such  new  firms 
from  whom  novel  designs  can  reason- 

ably be  expected.  Most  of  these  new 
firms  originated  from  dealers  taking  a 
hand  in  manufacturing  by  entering  into 
joint  business  with  machine  builders  on 
the  lookout  for  specialties,  contracting 

By  OUR  BERLIN  CORRESPONDENT 

with  them  for  the  manufacture  of 
certain  designs.  In  the  same  way  a 
number  of  employees  of  machine  tool 
companies  in  leading  positions  have 
contributed  to  the  increase  of  machine 
tool  manufacturers.  Considering  these 
facts,  the  exhibits  of  the  new  machine 
tool  builders  are  very  disappointing. 
Hardly  without  exception,  they  have 
not  ventured  from  the  beaten  track. 
The  lines  adopted  seem  to  have  been 
selected,  not  with  a  view  to  satisfying 
a  pressing  demand,  but  rather  from 
personal  preference  for  certain  designs 
and  types.  Independent  inventive  ideas, 
carried  out  with  assuredness,  are 
peculiarly  absent.  It  is  true,  only  a 
few  started  upon  the  already  over- 

crowded field  of  standard  machinery, 
but  most  of  them  encroached  upon  pre- 

serves already  occupied  by  somebody 
else,  vdth  the  sole  justification  of  a 
few  new  and  often  needless  improve- 

ments. The  best  that  can  be  said  for 
a  number  of  so-called  novelties  is  that 
their  originators  have  studied  the 
American  Machinist  with  great  care 
and  intelligence,  patching  together 
features  picked  out  here  or  there.  The 
copying  of  American  designs  from  live 
machinery  is  now  impossible  owing  to 
the  absence  of  the  latter,  but  new  ideas 
developed  in  America  are  very  useful 
as  a  guide  and  stimulant  to  the  de- 

signers. As  far  as  actual  copying  can 
be  observed,  it  is  based  upon  the  types 
available  from  pre-war  times,  into 
which  the  designer  has  often  incor- 

porated his  own  ideas  of  improvement. 

Lathes  Most  Prominent 

Lathes  form  by  far  the  most  numer- 
ous group.  The  typical  German  gap 

lathe  with  flat  bed  did  not  put  in  an 
appearance.  This  type  is  slowly  dying 
out,  and  where  it  is  still  made  the 
makers  seem  to  be  ashamed  to  show  it 
in  public.  It  is  now  the  ambition  of 
every  lathe  manufacturer  to  produce 
lathes  with  V-ways,  lead  screw  and 
feed  rod,  and  change  gear  box.  There 
is  a  strong  tendency  towards  the 
single-pulley  drive,  not  so  much  from 
actual  demand  but  for  gaining  dis- 

tinction. The  ambition  of  the  makers 
seems  to  end  there  frequently,  although 
this  does  not  apply  to  the  leading 
manufacturers.  The  craze  for  all-geared 
headstocks  is  shown  on  a  backing  off 
lathe  with  single-pulley  drive  exhibited 
by  Schiitthoff  &  Baessler,  one  of  the 
new  firms,  which  is  successfully  com- 

bating the  monopoly  Reineckers  have 
enjoyed  for  a  long  time  in  the  making 
of  backing-off  lathes.  Lathes  virith 
electric  drive  are  also  receiving  in- 

creased attention.  Several  manufac- 
turers show  more  or  less  happy  solu- 

tions of  this  problem.  In  most  cases 
the  electric  motor  is  placed  on  top  of 
the  headstock,  the  whole  design  bear- 

ing a  rather  makeshift  appearance.  In 
only  one  case  can  it  be  said  that  the 
problem  has  been  attacked  with  the 
serious  intent  to  produce  a  homogene- 

ous design.  This  is  the  high-speed  lathe 
made  by  Gebr-Boehringer,  now  prob- 

ably the  leading  German  lathe  manu- 

facturer.     In    this    lathe    the    electric 
motor  is  put  into  the  headstock  casing, 
its  axis  in  alignment  with  the  spindle. 
So    well    have    the    designers    utilized 
the    space    that    the    headstock    is    not 
much  larger  than   in  an   ordinary   all- 
geared     lathe,     and     casual    observers 
would   probably   pass   it  over   as   such 
a  one.    Headstock  and  motor  form  one 
compact    unit.      The    latter    is    a    re- 

versible, variable  speed  motor  for  con- 
tinuous current.     Three  speeds  can  be 

obtained  through  the  gear  box,  giving 
in  combination  with  the  speeds  of  the 
motor  a  wide  range  of  speed  changes. 
As  a  further  novelty  in  this  lathe  both 
lead   screw  and   line   shaft  are  driven 
through  the  gear  box.     The  wiring  for 
the  motor  is  placed  inside  of  the  frame 
with  the  starter  arranged  in  the  cabinet 
foot   under    the    headstock.      When    in 
position   the   power   is    carried    to   the 
lathe    through   cables    in    slots    of    the 
floor.    The  lathe  is  built  in  one  size  of 
250  mm.  height  of  centers,  but  in  vari- 

ous  lengths   of  bed.     Gebr-Boehringer 
also  show  a  heavy  lathe  on  which  tests 
are   being   made   during   the   exhibition 
with    stellite   and    Le    Moyne    steel    in 
comparison  with   German   makes.     The 
stellite,    which    is    now    being    sold    in 
Germany  through  the  Jaegerstahl  Com- 

pany, is  still  considered  superior  to  all 
other  makes  where  high  cutting  speeds 
are    concerned,    while    the    Le    Moyne 
steel  gave   an  excellent   demonstration 
of  its   capacity   in   taking   large   feeds. 
Chips   of   31    mm.   thickness   and   over 
25.4  mm.  wide,  were  cut  from  a  piece 
of    Siemens-Martins    steel    of    60    kg. 
strength,  a  record  achievement  of  this 
lathe.     Tests  could  not  be  carried  out 
to  the  utmost  limit  of  capacity,  as  the 
power  supplied  by  the  electric  installa- 

tion was  not  sufficient. 
In  the  field  of  milling  and  drilling 

machines  nothing  essentially  new  is  to 
be  seen.  The  Wanderer  Works,  Ger- 

many's leading  milling  machine  manu- 
facturer, has  evidently  contented  itself 

with  improving  the  finish  and  work- 
manship rather  than  the  design.  It  is 

now  using  hardened  steel  gears  in  the 
gear  boxes.  A  milling  machine  with 
a  double  arm  support  of  the  spindle, 
a  copy  of  the  Milwaukee  design,  is 
shown.  Ludwig  Loewe  shows  a  uni- 

versal milling  machine  with  a  triple 
dividing  head  in  combination  with  an 
automatic  indexing  device.  In  this  ex- 

hibit a  keyway  milling  machine  is  also 
to  be  seen;  in  this  machine  the  cutter, 
at  the  end  of  its  stroke,  reverses  auto- 

matically and  repeats  the  stroke  for 
cleaning  out  the  cut,  after  which  it  is 
stopped  automatically. 

Electrically  Driven  Drills 

A  great  variety  of  drilling  machinery 
is  shown,  none  of  which  presents  any 
novelty.  In  several  cases  the  ma- 

chines are  equipped  with  electric  drive. 
Of  gear  cutting  machinery  very  little 
is  in  evidence.  Besides  the  well-known 
makes  of  bobbing  machines,  German 
copies  of  the  Fellows  gear  shaper  and 
the  Gleason  are  most  conspicuous.  The 
Reinecker  line  of  Bilgram  machines  is 
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•ttattltaneoaciy  (umin|r.  cuttincKiff  and 
borinff.  Tbia  tool  Hi  mada  by  tka 
Scbaaivr  Machine  Tool  Works,  a  lath* 
factaiy  which  Alfred  II.  SchOtt*  bouchl 
•oaw  tinia  aco.  Th*  machine  work* 
fraai  ban  fed  threoch  the  spindle  hole. 
It  baa  two  toolslide*.  ont>  on  citht-r  tide, 
for  tka  turninc  aiul  '  t:-ott  tool* 
reapactively.     Thr  c  .  <'f  the  ma- 

chine te  to  manufMciuru  rings  in 
oaantities.  By  the  tuminx  tool  or  tools 
th«  croas-secUon  of  the  blank  is  divided 
Into  two  or  mor«  rinn.  the  centor  bore 

is  performed  by  the  boring  spindle 
which  nwa  in  the  t»ilstwk  and  has  a 
aaparate  drive  countvrwise  to  the  head- 
atork  spindle.  It  appears  that  Schiitto 
Is  constantly  expanding  his  manufac- 
torinc  scope.  In  his  double  capacity  of 
Buuitnacturer  and  dealer  the  flrat  aeams 
BOW  to  bo  predominant,  at  least  inside 
of  Oarmany.  The  Arm  has  ra-«stob- 
Itokad  mc>>t  of  its  pre-war  time  foreign 
braackes  and  airenries. 

la  tka  small  tools  oection  little  of 
iatoreot  is  seen.     The  most  prominent 
Krt  of  tkia  section  Is  occupied  by 

kackardt  A  SchOtU*'*  exhibit  of  the 
precision  measuring  tools  developed  in 
connection  with  the  well-known  optical 
works  of  Carl  Zeis*.  While  the  machine 
tools  this  Arm  shows  deserve  no  spe- 

cial mention,  being  designed  on  strictly 
conventional  lines,  the  precision  measur- 
lag  tools  represent,  no  doubt,  the 
graataat  progress  achieved  in  Germany 
daring  recent  years.  The  stondard 
types  of  gages,  of  which  various  kinds 
ar*  shown,  are  noteworthy!  onl/  as 
specimens  of  the  high-class  work  done 
in  the  Zeiss  factory.  However,  in  the 
combination  uf  mechanical  and  optical 
maaaaring  some  great  roaulta  have 
baaa  aeeoraplishcd.  Thaaa  optimeters, 
as  they  are  called,  are  capable  of  cor- 

rectly reading  measurements  down  to 
1/1000  part  of  a  millimeter.  Of  special 
intorcst  is  the  thread  measuring  op- 
timeter,  which  i*  the  most  perfect  and 
beat  of  iu  kind  known  in  Germany. 
The  Zeiss  instruments  will  probably 
be  introduead  in  America  as  soon  aa 
their  maaafacture  in  quantitiaa  is 
aasorad. 

FlKMS  EXFANDINO 

Sekacbardt  A  Schatte  have  been  abia 
to  davelop  their  organiiation  snd  have 
iBoaaaad  their  manufacturing  lines. 
The  lattor  consist  of  cutting  tools  and 
gagea,  aavaral  atandard  machines  and 
a  few  aingla  purpose  tools.  Another 
specialty  or  tka  Arm  is  the  manufacture 
of  portable  electric  drill*.  The  Arm 
maintains  its  old  estoblished  brsnchea 
in  Stockholm,  Copenhagen,  Vienna, 
Pragna  aad  Budapest.  The  branch  in 
Milaa  waa  ra-aopened  on  a  larger  scale 
tkaa  to  pra-war  times,  and  a  sales 
aAea  waa  aatobllshed  la  Amstordam  a 
flkert  time  airo. 

Tka  Fortuna  Works,  msnufacturer  of 
tka  Hirth  mimmetcr,  has  added  a  new 
faatara  to  this  instrument,  which  in- 
crsaaaa  iU  value  in  shop  practice.  Two 
small  electric  lamps,  a  red  and  white 
one,  are  placed  close  to  tka  reading 
dial.     Tb*y    are    conaactad    with    tka 

index  Anger,  and  can  be  adjusted  to 
light  up  at  required  limits.  Instead  of 
lamps,  ete<-tric  bells  of  diffarent  noumls 
may  be   used   so  that    the   ii)  i 
caa  be  handled  by  blind  wni 
The  Arm  ha*  received  Inlnl<-l>.u^  in- 

quiries for  minimetera  from  Amerioa, 
but  And  the  way  to  this  miirkct  barrwi, 
The  Arm  placed  its  agency  in  Aiiu  i n  a 
with  a  New  York  Arm.  The  shipimut.s 
aant  to  this  Arm  have  been  rt-fii.siit 
antry  into  American  territory  Wau.ne 
of  an  injunction  obtained  by  the  former 
agent,  the  .Norma  Company  of  Anu-i  ii;i. 
Tais  injunction  hax  of  course 
granted  on  the  strength  of  the  p 
rights  having  pasae<i  into  the  poasi 
of  the  American  Norma  Company.  '  n 
the  impreasion  create<l  in  Germiiny  is 
that  German  Arms  have  no  IpkhI  stiind- 
ing  in  the  United  SUtes,  although 
nearly  four  years  have  elapaad  since  the 
end  of  the  war.  For  this  reason  they 
are  shy  in  licensinir  new  inventions  to 
America,  and  many  promising  negotia- 

tions in  this  respect  have  broken  down 
on  such  grounds. 

A  Thousand  Dbbions 

There  are  .over  two  hundred  machine 
tool  makers  represented  at  the  exhibi- 

tion, and  more  than  a  thousand  tools 
of  various  makes  and  designs  can  be 
counte<l.  With  the  few  exceptions 
mentioned,  none  present  any  material 
news  interest.  Specialisation  has  not 
a<hranced  any  further.  On  the  con- 

trary, it  seems  that  works  which  have 
thrown  overboard  some  of  their  linea, 
evidently  with  a  heavy  heart,  are  now 
branching  out  again.  Specialisation 
seems  to  be  content  to  remain  a  doc- 

trine only.  Even  young  Arms,  starting 
out  with  single-purpose  machines,  show 
an  inclination  to  take  up  other  lines  as 
they  Ko  along.  The  old  German  adage 
that  one  cannot  stand  on  one  leg  is 
evidently  being  followed,  disclosing  a 
certain  lack  of  conAdence  of  the  manu- 

facturers in  their  designs.  Germaa 
Arms  maintain  that  their  market  is  not 

large  enough  for  such  minuto  special- 
isation as  prevails  in  America,  but  ao 

the  production  of  the  German  machine 
tool  induxtry  is  not  far  behind  tha 
American,  such  arguments  are  not  con- 

vincing. The  truth  is  that  the  makers 
instinctively  incline  to  make  the  nets 
in  which  to  catch  the  buyers  as  large 
and  closely  meshed  as  possible.  Stand- 

ardisation of  parts  is  also  progressing 
very  slowly.  Manufacturers  of  measur- 

ing tools  sUto  that  although  new  Arms 
ara  frequently  ordering  their  gages  ac- 

cording to  preaent  standards,  the  old aatobllshed  Arms  are  exhibiting  strong 
conservatism,  opposed  to  any  cnange. 

The  general  impression  received  from 
tha   exhibition   ia  that  only  a   few   of 
the  manufacturers  are  keeping  in  m  nl 
the   building    up    of    their   produ<)i"M 
with  a  view  to  future  buxincss,  and  that 
most  of  them  are  solely  thinking  of  the 

busineas  of  the  present.     In  the  lutt<'r 
respect  good  resulto  are  evidently   ob- 
toined,  and  prosperity  seems  to  previiil 
almost  everywhere.     The  ill  affeclH  of 

the    long    seclusion    from    the    on'     '- world    upon   the    moving   spirit    of 
industry    are    strongly    visible. 
blood  is  urgently  needed,  and  no  gt ' 
aarvica  could  probably  be  done  t<< 
German  machine  tool   industry  than  if 
conditions   would    permit    the    importa- 

tion of  foreign  machinery.     As  it  is,  a 
marked   stolenaas   prevails,   which   can 
be  ramadiad  only  by  foreign  competition. 
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Growth  of  American  Machinery  Trade  in  China 
BY  A  BRITISH  CORRESPONDENT 

One  of  the  great  outstanding  features 
about  China's  trade  today,  is  the  steady rise  of  American  commercial  influence 
in  that  country.  This  is  evidenced  by 
the  fact  that  the  value  of  United 

States'  exports  to  China  has  risen  from 
25  millions  of  dollars  before  the  war,  to 
about  150  millions  of  dollars  last  year. 
That,  in  itself,  is  a  sig^nificant  fact; 
and  before  dealing  with  the  machinery 
and  machine  tool  trade,  I  propose 
examining  very  briefly  the  causes  of 
this  increase.  In  1914,  there  were  only 
136  United  States  commercial  houses 
in  China.  Today  there  are  consider- 

ably over  400.  There  are  many  causes 
operating  to  cause  a  favorable  environ- 

ment to  American  enterprise.  Of 
course,  the  events  of  the  war  had  some 
influence.  The  United  States  enjoyed 
peculiar  advantages  in  that  part  of  the 
world  during  the  war,  some  time  after 
hostilities  ended,  particularly  in  regard 
to  early  delivery  of  machinery.  For 
some  years  English  exporters  of  ma- 

chinery could  not  deliver  on  any  terms, 
^d  when  the  war  ended  they  could 
do  so  only  on  terms  that  made  business 
very  difficult.  Some  of  these  advan- 

tages have  passed  and  others  are  pass- 
ing away  and  competition  in  luture 

will  be  on  more  equal  terms. 
This  large  development  of  American 

trade  in  the  Celestial  Empire  is  re- 
cognized by  all  shrewd  observers  in 

Europe  as  a  sure  sign  of  her  growing 
realization  of  the  importance  of  the 
Pacific.  British  manufacturers  realize 
that  in  future  America  will  be  a  far 
more  serious  competitor  than  in  the 
past.  Several  influences  have  been  at 
work  in  promoting  United  States  trade, 
influences  which  English  traders  often 
pooh-poohed  and  regarded  as  of  little 
importance,  but  when  taken  in  the 
aggregate  are  of  great  value.  For 
instance,  for  years  past  Americans  in 
China  have  been  working  very  hard 
in  educating  the  Chinese,  building  and 
endowing  many  schools  and  colleges; 
mixing  in  a  spirit  of  real  comradeship 
with  the  better  class  of  Chinese  in 
social  functions;  while  their  sympathy 
with  the  ideas  and  aspirations  of 
"young  China"  has  brought  them  into 
close  association  with  the  more  progres- 

sive elements  in  the  country.  All  these 
influences  are  factors  and  have  had  a 
certain  cumulative  effect.  The  influ- 

ence, too,  of  American  missionaries, 
working  in  a  perfectly  legitimate  way, 
must  not  be  ignored.  It  is  undeniable 
that  the  United  States  business  ele- 

ment in  China  has  got  much  nearer  to 
the  hearts  of  the  people  than  the  rep- 

resentatives of  most  other  countries, 
although,  of  course,  all  this  would  have 
been  useless  unless  the  American  mer- 

chant had  had  a  good   article  to  sell. 
A  Closer  Friendship 

The  "new  ways"  represented  by  Amer- 
ican firms  in  China  appeal  also  to  the 

younger  and  more  democratic  Chinese 
merchants.  The  new  spirit  has  become 
noticeable  among  Chambers  of  Com- 

merce where  the  old-time  conservative 
element  has  had  to  recognize  the  power 
of  the  younger  men  with  their  more 
go-ahead  methods.  This  element  is 
inclined  to  ignore  the  old  traditions 
and  methods  of  trade  and  to  follow  the 
system  that  offers  more  chances  even 

if  at  the  risk  of  occasional  loss.  This 
bolder  spurt  of  enterprise  has  brought 
the  two  races  much  closer  together  than 
people  in  Europe  can  imagine. 

A  little  while  ago,  the  Hong  Kong 
correspondent  of  the  Times  quoted  some 
local  selling  prices  of  machine  tools, 
etc.,  in  South  China.  It  should  be 
pointed  out  that  to  the  Chinese  mind 
price  is  the  chief  consideration.  Many 
buyers  of  engineering  products  are  un- 

able to  distinguish  between  a  very  good 
article  and  one  that  may  have  a  good 
appearance,  but  yet  be  a  poor  article. 
Only  a  comparatively  few  of  them  are 
able  to  judge  the  merits  of  design  or 
construction.  They  will  buy  a  very 
cheap  tool  in  the  hope  that  it  may  be 
a  good  one  and  that  if  not  then  it  is 
only  the  loss  of  a  few  hundred  dollars. 
This  strikes  the  Western  mind  as  rather 
a  speculative  way  of  doing  business, 
but  it  is  the  Chinese  method  in  many 
cases.  , 

The  local  selling  price  of  an  English 
made  screw-cutting  6-in.  lathe  is  about 

while  its  foreign-made  competitor,  a 
24-in.  drill,  costs  £68,  and  this  is  seen 
to  be  typical  of  drilling  machines  of  all sizes  and  types. 

The  prices  speak  for  themselves.  It 
is  felt  by  everyone  handling  British  ma- 

chinery and  machine-tools  in  the 
Chinese  market  that  unless  very  sub- 

stantial reductions  are  made  in  price 
it  will  be  well  nigh  impossible  to 
compete  in  the  open  market  against 
American  and  Japanese  competition. 

To  illustrate  further  the  seriousness 
of  the  present  condition  of  affairs,  1 
need  only  recall  the  instance  of  the 
contracts  for  supplying  railroad  ma- 

terial to  certain  lines  in  China  six 
months  ago.  The  value  of  the  con- 

tracts was  half  a  million  pounds  ster- 
ling for  the  supply  of  locomotives  and 

wagons.  There  were  176  tenders  from 
British,  French,  American,  German, 
Japanese,  Chinese  and  Belgian  makers. 
As  will  be  seen  below  the  British  prices 
were  not  even  in  the  running,  the 
Belgians  carrying  off  all  the  business 

Goods  Required  Successful  Manufacturers 
30  Prairie  Type  Locomotives        Forges  Usines  et  Foundries of  Haine  St.  Pierre 

6  English  Type  Locomotives        Forges  Usines  et  Foundries 
of  Haine  St.  Pierre 

2  Mikado  Type  Locomotives        American   Locomotive  Co. 

3  Pacific  Type  Locomotives        American   Locomotive  Co. 

1 00  Steel  Open  Wacons    Compagne  Central  de  Cons- 
truction a  Haine  St.  Pierre 

1 00  Steel  Covered  Wagons    Compagne  Central  de  Cons- 
truction a  Haine  St. Pierre 

40  Steel  Covered  Wagons    Compagne  Central  de  Cons- 
truction a  Haine  St. Pierre 

Lowest  and 

Higiiest 

Price 

British  Tender 

£10,000 
£13.075  to 

(approx.) 

£10,050 
£18,732 
£13,500  to 

(approx.) 

£17,280 £12,500 £14,904  to 

»52,000 
£17,000 £12,500 
£14,310  to 

$52,000 
£16,500 

£680 
£1.016  to 

(approx.) 
£1,340 £738 £1,160  to 

(approx.) £1,470 

£738 

£1,160  to 
(approx.) 

£1,510 

£267,  while  the  price  of  the  foreign- 
made  machine  is  quoted  at  about  £130. 
Local  quotations  for  an  8-in.  British 
lathe  is  in  the  neighborhood  of  £400, 
while  the  foreign-made  machine  is  sold 
at  £230.  The  British  10-in.  lathe  is 
quoted  locally  at  £537  against  its  com- 

petitors' price  of  £325.  It  is  not  sug- 
gested here  for  a  moment  that  these 

machines  are  of  equal  value.  An  ex- 
perienced eye  at  once  notices  the  differ- 

ence in  design,  construction  and  wear- 
ing efficiency.  But  as  already  stated, 

the  majority  of  Chinese  buyers  in  the 
engineering  section  cannot  be  regarded 
as  at  all  competent  judges  as  to  the 
respective  merits  of  competing  ma- 

chines. All  they  know  is  that  there  is 
a  very  large  difference  in  price  and 
they  are  largely  blind  to  quality.  The 
prices  of  American-made  machine  tools 
are  reported  by  Chinese  firms  to  be 
rather  lower  than  those  quoted  for 
British  machine  tools. 
A  shaping  and  planing  machine 

giving  a  10-in.  lengfth  of  stroke  (hand 
power)  is  quoted  at  £20.  A  British 
shaping  machine  (stroke  to  12-in.) 
costs  £200  in  China,  whereas  a  foreign 
firm  is  selling  a  10-in.  machine  (not 
hand  power)  at  £50,  and  a  16-in.  ma- 
shine  at  £106.  In  1920  the  latter  ma- 

chine was  quoted  at  £126.  British  16- 
to  18-in.  machines  are  quoted  locally  at 
£250,  against  a  22-in.  machine  for  £150 
by  foreign  importers,  the  18-in.  ma- 

chine being,  £120.  A  British  planing 
machine  6  ft.  x  30  in.  x  30  in.  costs 
locally  £625;  a  machine  ol  similar 
dimensions  imported  from  another  part 
of  Europe  cost  £370.  A  British  25-in. 
drilling    machine    costs    locally    £215, 

except  for  five  engines  of  special  U.  S. 
A.  manufacture. 

In  this  case,  little,  if  any,  financial 
aid  would  have  been  required  because 
the  goods  would  be  paid  for  within  six 
months.  The  whole  contract  turned  on 
the  question  of  manufacturing  costs, 
which  were  then  and  are  still  to  a 
rather  less  degree,  so  high  in  the 
United  Kingdom  that  British  firms  had 
absolutely  no  chance  of  competition 
with  those  of  foreign  nationalities. 
Failing  the  Belgian  success,  the  work 
would  have  gone  to  America  or  to 
Germany.  On  some  of  the  items  in 
the  table  the  highest  among  the  British 
tenders  were  nearly  double  those  of 
the   Belgians. 

The  newly  issued  government  report 
on  China  deals  with  this  very  question 
of  contracting  for  railroad  rolling  stock 
and  the  general  conditions  relating 
thereto.  It  is  pointed  out  that  the  con- 

ditions on  which  such  orders  are  obtain- 
able generally  involve  extended  terms 

of  credit,  payment  usually  being  spread 
over  three  or  even  five  years  and  that 
this  condition  does  not  commend  such 
business  to  English  manufacturers,  the 
report   adds  these   words: 

"It  is  evident,  however,  that  so  long 
as  the  Chinese  railroads  can  find  mier- 
chants  or  manufacturers  of  other 
countries  willing  to  dj)  business  on 
these  terms  the  market  offers  few  op- 

portunities to  those  who  pursue  a  more 
conservative  policy."  Later  on  refer- ence is  made  to  offers  said  to  have  been 
made  by  American  firms  to  allow  pay- 

ments for  locomotives  over  a  neriod  of 
seven  years.  "It  is  obvious  (it  says) 
that  no  British  manufacturer  or  mer- 
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lac^     Wast 

TW  WOwn  Foundry  and  Machina 
Oa^Fwtiac,  Mich.,  a  aubaidiarv  of  the 
Wui^»OYerland  Co.,  Toiadu,  Ohio,  ha» 
Innaaaad  production  from  60  to  100 
Kaictit  motora  par  day.  and  durinc  the 
preaenl  month  plans  to  advanco  the 
output  to  12!>  motor*  per  day,  roachlnc 
full  capacity.  The  company  ia  now  civ- 
\ng  employment  to  about  ifiOO  man  at 
the  plant. 

TiM  Norfolk  A  Waatern  Railway  Co. 
ia  davalopins  capacity  operations  at  it* 
■Mchine  and  repair  shop*  at  Shenan- 

doah. Va.,  and  a  larve  number  of  men 
are  baiag  added  to  tna  working  force. 
Tke  Baldwin  Locomotiva  Works, 

Philadelphia,  Pa.,  has  contracted  fur 
locomotives  to  an  amount  of  more  than 
tl.000,000  durinir  the  past  fortnight, 
Includinc  twenty-flve  enginaa  for  the 
Chicaco,  Milwaukee  A  St.  Paul  Rail- 

road Co.,  and  threa  loeomotivea  for  the 
Alabama  A  Vicksburr  Railroad  Co.  The 
company  now  ha*  untillcd  orders  on 
hand  toUlinf  in  excess  of  110,000,000. 

The  Antarlcan  Car  and  Foundry  Co. 
has  received  a  contract  from  the  Nor- 

folk &  Wfstern  Railway  Co..  for  1,000 
stcwl  hopper  cars,  and  will  handle  the 
work  at  iu  Berwick,  Pa.,  plant.  The 
workinr  force  is  in'aduaily  being  in- 
craaaad,  and  it  is  expected  that  a  quota 
of  S,&00  man  will  be  on  the  payroll 
aarly  in  May. 

The  Bethlehem  Shipbuilding  Corpo- 
ration, Wilmington,  Del.,  will  soon  add 

100  additional  men  to  the  working 
force  in  the  car  shop*  at  its  local  Har- 

lan works,  making  a  total  of  700  men 
in  this  department.  The  company  ha* 
contracted  for  140  all  xteel  cnri»  for 
different  railroads,  in  addition  to  an 
order  for  250  such  cars  for  the  Penn- 

sylvania linea. 
Tba  General  Electric  Co.  ia  increaa- 

ing  tha  working  schedule  at  iU  Pitta- 
Aald.  Maaa.,  plant,  and  Uking  on  a 
numbar  of  new  employem.  Operations 
have  baen  increased  more  than  20  per 
cent  ainoa  tha  flrit  of  the  year. 

Tha  Daviea  A  Thomas  Co.,  Cata- 
aauaua.  Pa.,  manufacturer  of  iron  and 
steel  castings,  will  resume  operations 
at  once  on  a  full  capacity  basii|,  follow- 

ing the  securing  of  a  cttntract  from 
BmUi  a  Flinn,  Inc.,  New  York,  con- 

tractor for  the  .New  York-New  Jersey 
Taaicular  tunnel  under  the  Hudaon 
Rhrer,  for  48,000  tons  of  cast-iron  aeg- 
manta,  to  be  uaad  in  connection  with 
the  project.  The  company  is  making 
iaqairiaa  for  60,000  ton*  of  pig  iron  to 
ba  oaad  for  the  work. 

Tha  Dort  Motor  Car  Co.,  Flint,  Mich., 
la  tocreaaing  production  at  iu  plant 
and  rapidly  reaching  capacity  output. 
Manufacture  of  completed  cars  during 
March  was  22V  per  cent  in  exceaa  of 
production  in  February,  while  tha  flg- 
nraa  for  the  last  not«d  month  were 
160  par  cent  over  those  of  January. 
The  American  Steel  and  Wire  Co., 

AUantown,  Pa.,  haa  adopted  a  capacity 
achedule  at  iU  local  plant,  increaaing 
operations  from  two  to  three  shifts  a 

day,  giving  employment  to  more  tiian 
l^lOO  OMO.  Orders  on  hand  insure  thii 
baaia  of  ootpat  for  an  Indeflnite  period. 

The  axle  plant  of  tha  Olds  Motor 
Works,  division  of  tha  General  Motors 
Corporation,  Lansing,  Mich.,  has 
adopttnt  a  full  time  operating  schedule, 
giving  cmplovment  to  close  to  l,40tt 
men.  The  plant  will  produce  iri.OOU 
aeta  of  axles  for  the  Oakluiul  Motor 
Car  division  of  the  corporation,  on  a 
basis  of  125  seta  a  day.  In  addition  V 
the  plant  will  produce  90  aets  a  day 
for  the  Oldsmobile  car,  making  a  total 
output  of  216  aeta  of  axles  daily.     It  la 
filanned  to  increase  the  present  work- 
ng  force  by  about  100  men  within  the 
next  few  weeks. 

The  Ford  Motor  Car  Co.,  Detroit. 
Mich.,  is  operating  ita  Canadian  plant 
on  a  production  baaia  of  4.000  auto- 

mobiles a  month.  The  Manchester, 
Eng.,  plant  of  the  company  is  running 
on  a  production  schedule  of  2,000  cars 
a  month,  while  the  Buenoa  Aires, 
Argentina,  works  are  producing  on  an 
average  of  1,260  cars  and  truck* monthly. 

The  Chevrolet  Motor  Co.,  Bay  City, 
Mich.,  is  running  on  a  daily  production 
schedule  of  800  motors  and  900  axles 
In  theae  departments,  at  its  local  plant. 
The  Birdsboro  Steel  Foundry  and 

Machine  Co.,  Birdsboro,  Pa.,  has 
adopted  an  increased  operating  schedule 
at  its  plant  An  order  for  car  bolsters 
haa  been  received  from  the  Philadel- 

phia A  Reading  Railroad. 
The  Vulcanite  Rooflng  Co.,  Anderson, 

Ind.,  manufacturers  of  composition 
rooflng  producU,  is  increasing  opera- 

tions at  its  local  plant,  and  has  added 
80  employees  to  the  working  force  dur- 

ing the  past  fortnight. 

The  Philadelphia  &  Reading  Rail- 
road Co.  has  placed  order*  with  the 

Bethlehem  Steel  Co.,  Bethlehem.  Pa., 
for  10,000  tons  of  100-pound  rails,  and 
3,000  ton*  of  130-pound  rails;  and  with 
the  rarnegic  Steel  Co.,  Pittsburgh,  Pa., 
and  the  Midvale  Steel  Co.,  Philadelphia. 
Pa.,  for  5,000  nnd  2,000  tons,  respec- 

tively, of  130-pound  rails. 

The  Crescent  Washing  Machine  Co., 
New  Rochelle.  N.  Y.,  has  been  running 
at  practically  normal  for  some  time 
and  finds  business  conditions  improv- 

ing. The  production  at  the  present 
time,  which  is  chiefly  of  dish-washing 
machines,  is  stated  to  be  80  per  cent 
of  the  maximum  production  that  the 
company  has  ever  had. 

The  Westinghouse  Electric  and  Man- 
ufacturing Co.,  East  Pittsburgh,  Pa., 

ha*  received  orders  for  five  large 
booster  converters  with  transformer 
eauipment.  The  order*  aggregate  about 
1260,000  and  will  take  aix  months  to 
complete. 

The  Van  Norman  Machine  Tool  Co., 
Springfield,  Maas.,  is  increasing  its  out- 

put of  its  new  grinding  machine,  the 
Ke-li-o,  and  ha*  developed  a  new  ma- 

chine, embodying  the  same  general 
ideas,  but  suited  to  wet  grinding,  which 
is  now  being  put  in  production. 

New  York  Central  Railroad  has 
ordered  19,000  freight  cars  from  the 
Standard  Steel  Car,  American  Car  and 
Foundry,  Pressed  Steel,  Pullman,  Gen- 

eral American  Tank  Car  Co.  nnd  Rol- 
ston  Steel  Car  Co. 

During  the  month  of  March  this  year 
tha  National  Cash  Register  Co.,  of 
Dayton,  Ohio,  did  four  time*  a*  much 
btMinea*  as  compared  with  the  samt 
month  last  year. 
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Cincinnati  Letter 
Machine  tool  builders  in  this  city  re- 

port that  they  are  receiving  few  orders 
from  widely  scattered  sources,  which 
seems  to  indicate  that  business  is  pick- 

ing up  in  this  line,  but  is  still  far  from 
normal.  Dealers  in  used  equipment  re- 

port increased  sales,  and  in  some  in- 
stances have  been  unable  to  supply  the 

machines  wanted.  One  purchasing 
agent  who  wanted  a  certain  kind  of 
lathe,  found  two  dealers  who  could  sup- 

ply this  machine,  but  before  he'  had made  up  his  mind  which  one  to  pur- 
chase from,  both  machines  were  sold  to 

out-of-town  customers.  This  is  men- 
tioned as  an  instance  of  how  sales  are 

being  made  today. 
Several  machine  tool  manufacturers 

are  doing  work  for  builders  of  radio 
apparatus.  The  Crossley  Manufactur- 

ing Co.,  manufacturer  of  radio  outfits, 
has  taken  over  the  plant  of  the  Greaves- 
Klusman  Tool  Co.,  and  will  employ 
about  300  men  in  this  growing  indus- 

try. The  plant  will  be  operated  by  the 
American  Automobile  Accessories  Co., 
which  is  a  subsidiary  of  the  Crossley 
concern.  The  main  factory  of  the 
Crossley  company  will  continue  at 
Northside. 

A  great  many  of  the  machine  tool  men 
in  Cincinnati  will  attend  the  meeting 
of  the  National  Machine  Tool  Builders' 
Association  in  Atlantic  City,  N.  J.,  on 
April  25  and  26. 

James  C.  Smith  has  resigned  from  the 
Eastern  Machinery  Co.,  and  has  opened 
salesrooms  at  6  East  Third  St.,  where 
he  will  deal  in  machine  tools  and  equip- 

ment under  the  name  of  the  Smith 
Machinery  Co. 

  Chicago  Letter 
Although  there  are  conflicting  reports 

concerning  business  during  the  month 
of  March,  all  dealers  seemed  to  be 
pleased  and  feel  that  the  first  week  in 
April  has  brightened  the  outlook  by  the 
increase  in  prospects  and  the  amount  of 
buying.  There  has  not  been  the  slightest 
decrease  in  the  amount  of  inquiries 
since  the  first  of  the  year. 

It  is  understood  that  the  John-Man- 
ville  Co.  has  purchased  part  or  all  of 
the  tools  listed  in  the  recent  inquiry 
for  the  Waukegan  plant.  The  report 
that  the  Universal  Portland  Cement  Co. 
had  purchased  against  its  outstanding 
list  has  been  denied  on  the  grounds 
that  the  appropriation  to  cover  the  pur- 

chase of  the  machines  has  not  yet  been 
secured.  One  of  the  largest  orders  re- 

ceived by  a  local  concern  was  for 
twenty-two  nail  machines. 

A  slight  development  is  noted  in  rail- 
road activities.  The  Santa  Fe  system 

has  issued  the  following  additions  to 
its  outstanding  list:  One  No.  4  milling 
machine,  one  40-in.  turret  lathe,  one 
24-in.  lathe,  flue  testing  machines,  one 
Morton  36-in.  shaper,  four  20-in.  lathes, 
one  emery  wheel  stand  and  a  boiler- 

maker's  flange  clamp.  The  Burlington 
recently  inquired  for  a  IJ-in.  triple 
head  bolt  cutter  and  a  heavy-duty  drill. 
The  Illinois  Central,  which  it  is  re- 

ported, recently  purchased  a  24-in.  x  12- 
ft.  engine  lathe,  has  not  issued  any 
inquiries  recently  and  the  engine  lathe 
is  evidently  something  inquired  for 
some  time  ago. 
A  number  of  shop-owners  who  have 

found  their  present  equipment  more 
than  adequate  for  their  needs,  are  dis- 

posing of  many  of  their  machines  to 
other  manufacturers  at  prices  far  be- 

low their  worth,  seemingly  unaware  of 
the  fact  that  fair  prices  could  be  ob- 

tained for  these  machines  in  the  regular 
used-machinery  markets. 

Business  Outlook  in 

Foreign  Markets 
Cable  reports  to  the  Department  of 

Commerce  show  an  increased  activity 
in  foreign  markets.  The  improvement 
reported  in  February  in  the  demand  for 
American  products  continues. 
The  demand  for  machinery  in  the 

Dutch  East  Indies  is  of  exceptional  in- 
terest to  American  manufacturers,  be- 

cause this  market  was  practically  neg- 
lected until  circumstances  connected 

with  the  war  brought  about  an  increased 
demand  for  American  machinery. 
Since  that  time  the  United  States  has 
shared  to  a  considerable  extent  in  this 
trade.  In  1900  it  represented  a  total 
value  of  over  $4,000,000  per  year;  by 
1911  it  had  increased  to  $8,000,000;  in 
1914  it  was  $10,000,000,  the  trade  be- 

ing handicapped  due  to  the  war,  but  in 
1919  it  rose  to  about  $22,000,000. 

Since  Chinese  import  trade  has  re- 

cently revived  and  the  building  of 
business  houses,  roads,  railways  and 
factories  has  been  resumed,  it  is  inter- 

esting to  know  what  part  Germany  is 
taking  in  this.  The  Deutsche  Handels- 
dienst  states  that  German  firms  are 
doing  a  large  business  in  electrical 
machinery.  A  German  company  is  com- 

peting with  an  American  firm  for  the 
contract  of  putting  in  a  telephone  sys- 

tem in  the  principal  city  of  Shantung. 
Also  in  Shantung  a  sugar  refinery  is 
to  be  established,  which  will  have  a 
working  capital  of  £2,500,000  and  which 
will  require  a  complete  new  outfit  of machinery. 

A  considerable  amount  of  new  gov- 
ernment construction  work  which  would 

involve  the  use  of  steel  is  contemplated 
in  Quebec,  Canada.  During  the  period 
July  1,  1920,  to  June  30,  1921,  fifty-eight 
steel  bridges  were  built  in  the  Province 
and  fifty-five  (thirty-two  all-steel  and 
twenty-three  reinforced-concrete)  are 
under  construction. 
During  1921  the  United  States 

shipped  to  Alaska  seventy  passenger 
cars,  valued  at  $75,242,  and  fifteen  mo- 

tor trucks  valued  at  $10,279.  The  regis- 
tration of  motor  vehicles  in  Alaska 

shows  a  total  of  384  passenger  cars  and 
153  motor  trucks. 

Cost  of  Castings  Over  the  Country 
Although  machinery  casting  work  is  essentially  a  labor  proposition,  requiring 

separate  detail  and  an  individual  price  on  each  casting,  a  certain  uniformity  in 
rates  per  pound  is  noticeable  throughout  the  various  important  industrial centers. 

Prices  vary,  depending  upon  quantity,  weight  of  casting,  and  on  the  nature  of 
the  work.  The  type  of  gattern  or  the  shape  of  a  given  piece  of  work  may  also 
materially  affect  the  price.  However,  certain  minimum  and  maximum  rates 
apply  to  most  castings,  based  upon  the  cost  of  the  metal  used  and  the  difficulty 
of  the  operation. 

In  the  accompanying  table  current  rates  are  shown  in  twelve  large  cities. 
These  prices,  which  represent  average  conditions,  fluctuate  but  slightly  from 
week  to  week,  being  governed  by  conditions  in  the  metals  market  and  the  cost 
of  labor,  as  well  as  by  the  size,  weight  and  specific  details  of  the  job.  For  instance, 
few  foundries  can  compete  at  a  rate  under  3c.  per  lb.  for  gray  iron,  regardless 
of  the  size  cf  the  casting,  while  a  rate  exceeding  16c.@20c.  per  lb.  would 
seldom  be  charged  on  gray  iron  castings  even  of  light  weight  and  in  small  lots. 
Minimum  and  maximum  rates  on  all  types  of  jobs  taken  into  consideration,  it 
appears  that  in  most  instances  a  price  of  5ic.@6c.  per  pound  is  fairly  repre- 

sentative of  the  cost  of  medium  weight  gray  iron  machinery  castings  on  the 
present  market. 

MACHINERY  CASTINGS  —  IN  CENTS  PER  POUND: 

Gray  Aluminum 
Iron  Steel  Brass  Bronze  Alloy 

Pittsburgh     —Light          9.0  16.0  30.0  34.0  65.0 
Medium    6.0  10.0  27.5  30.5  52.5 
Heavy         3.0  6.0  25.0  29.0  40.0 

Philadelphia —Light           9.0  14.5  14.5  15.0  25.0 
Medium    5.5  12.0          
Heavy              2  65  120  5.0       

Atlanta          —Light          5.5  22.5  25.0  25,0  65.0 
Medium    4  5  20  5  22  0  22.0  60.0 
Heavy        40  18.5  20.0  20.0  50.0 

Detroit          —Light          70  17.0  35.0       
Medium    45  12.0  30.0       
Heavy         30  7.0  22.0       

Birmingham —Light          16  0  ....  33.0  33.0  70.0 
Medium    7  5     30.0  30.0  59.0 
Heavy        2.5     28.0  28.0  48  0 

Denver           —Light           8.0  30  0  30.0  40.0  60.0 
Medium    6  0  15  0  24.0  31.0  50  0 
Heavy        50  70  19.0  27.5  40  0 

Now  Orleans —Light           90  12.0  25.0  36.0  50  0 
Medium...    6  0  10  0  19.0  26.0  45.0 
Heavy         40  95  ....  22.0  35.0 

Minneapolis —Light          JO  17  0  28.0  30.0  70.0 Medium    ^0  110  25.0  28.0  60.0 
Heavy         45  7.5  22.0  25.0  50.0 

NewYork      —Light           90  22  5  30.0  34.0  65  0 
Medium    60  16  0  27.0  31.0  57  5 
Heavy         3.0  100  25.0  29.0  50  0 

Ciacinnati      —Light           5.0  15.0  20.0  20.0  50.0 
Medium    4.5  1125  16.0  16.0  45.0 
Heavy         3.75  7.5  12.0  12.0  40.0 

Cleveland      -Light          6.75  18.0  30.0  32.0  75.0 
Medium         4.5  13.0  25.0  27.0  60.0 
Heavy        2.6  9.0  20.0  24.0  45.0 

Montreal       — Light          ....  ....  ....  .... 
Medium    ....  ....  ....  .... 

Heavy        22.0  30.0  35.0' 
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.          at  baa  baan  mada  in  Bal> 
tlaMT*  that  th*  RirhoKMid,  Va..  plant 
of  tba  Chicago  Nipple  Manufacturinc 
Ca.  baa  acquired  a  plant  in  Baltimora 
aad  will  mow  to  tiiat  city.  It  i»  ox- 
Mctod  that  tbo  new  plant  will  bo  roady 
for  oporattoa  in  May. 

Tba  Andrvwi  Iron  and  Staal  Oaneia- 
tioa  racantly  startad  oparatkma  in  ita 

BOW  plant  at  Utica,  N.  Y.  Tha  com- 
poay  baa  raaaodallad  tha  plant  fonnarly 
errvpiod  by  tba  plpa  foundry  of  the 
International  Heater  Co.,  and  with  new 
machinery  will  manufacture  atructural 
iteel  and  bride*  ahapoa.  Oflkiala  of  the 
company  are:  Proaident  and  coneral 
BuaaMr,  Goom  W.  Andrews;  vice- 
praaidMit,  O.  J.  McKeown;  treasurer, 
F.  J.  McMackln;  aocreUry,  C.  A. 
Schmidt. 

Tba  Universal  Tool  Co.  has  been 
ortaaiasd  at  Garwood.  N.  J.,  with  a 
capital  stork  of  $r>5,000.  Directors  are 
W.  U.  Osborne,  Jr.,  D.  B.  Smith  and 
Blair  Raily,  of  Newark.  N.  J. 

Tba  loeoaMtire  department  of  the 
Beech  Grove,  Ind.,  shops  of  the  Bis 
Four  Railway  Company,  which  has  been 
doaad  ainca  Feb.  15,  was  reopanad 
oadar  tba  contract  plan  by  the  Railway 
Sanrica  and  Supply  Corporation,  which 
is  also  operating  three  other  depart- 
ments  in  the  shops.  E.  S.  I'carce,  gen- 

eral manager  for  the  contrurtinK  cor- 
poration, said  the  success  with  which 

(lis  corporation  had  operated  the  throe 
other  departments  in  tlie  shops  had  been 
reaponsible  in  a  measure  for  the  deci- 

sion of  the  Big  Pour  Railway  officials 
to  adopt  the  contract  plan  for  the  loco- 
BMthre  department  and  he  said  it  waa 
gratifying  to  know  that  the  men  them- 
salvea  preferred  it  to  the  old  system  of 
dealing  direct  with  the  railroad  com- 

pany   Decaoaa   tbay   could   earn    mora 

R.  P.  Raymond,  fomerly  chief 
draflMaan  for  the  Columbia  Grapha- 
pkoaa  Manufacturing  Co.,  of  Bridg*. 
port.  Conn.,  has  l>i«en  appointed  supertn- 
toadant  of  manufacture  for  thnt 
eoaapany  in  the  plant  at  Torunto. 
Canada. 

Prof.  5;imok  T.  Habt,  of  the  Colloia 

of  Applied  Science,  Syracuse  Univer- 
sity, Syracuse.  N.  Y..  addressed  tha 

Ttebnology  Club  of  Syracuse  at  a 
recant  meeting.  His  subject  waa 
"Cams,  their  Daatgn.  Construction  and 

Ui     " 

1 

Juam  L.  OTfHLU  fonnarly  inmaetor 
ia  charge  of  tools  and  gages  at  Frank- 

fort Araenal,  ia  now  with  the  Budd 
Wbael  Corporation,  Philadelphia,  Pa. 

Got  Cvhninoham  has  been  ap- 
potatod  receiver  of  the  Rivett  Lathe 
and  Grindar  Co..  of  Boston,  Mass. 

Patbick  J.  PoY  hsa  resigned  his  posi- 
tion  as  safety  engineer  at  the  Willys- 
Montiw  plant  at  Rlmlra.  N.  Y..  and  will 
engag*  in  private  businaas. 

M.  W.  Tabm  ia  now  apacial  repra- 
saoUtive  for  tba  Motor  Wbaal  Corpo- 

ration of  Lanainc,  Mich.,  with  oflloaa  in 
Detroit 

Ciuauto  E.  Fot;HY,  of  Boston.  Mass., 
baa  baea  aacnrad  by  the  WiUya-Morrow 
Co.  to  bead  tha  employment  bureau  at 
tba  Elfliira  plant 

RlOBAlD  G.  Pldmlby  has  been  ap- 

pointed numajtar  of  the  order  depart- 
ment of  tha  Yale  *  Towne  Manufac- 

turing Co.,  Stomford,  Conn.  He  will  be 
aaaiatad  in  this  position  by  Oaorgo  L.  m Hodgoa.  1 

WiLUAM  H.  WoooUN,  president  of 
the  American  Car  and  Foundry  Co., 
sailed  lust  week  for  Rome,  where  he 
will  attend  the  International  Railroad 
Congress  to  be  held  in  that  city  on 

April  15. 
GiNjno  FUJIHARA,  president  of  tha 

Oji  Paper  Manufacturing  Co.,  of  Tokyo, 
Japan,  with  his  purchasing  manager, 
Yasunosuke  Fukukita,  and  three  de- 

partmental heads  who  are  touring 
United  States  and  Canada,  investiga- 

ting paper-makintr  machinery  and  me- chanical equipment,  recently  spent  some 
time  at  the  plant  of  Bagley  &  Sewall 
Co.,  in  Watortown,  N.  Y. 

Norman  L.  Snow  has  resitrned  his 

position  as  vice-president  and  active 
head  of  the  Terry  Steam  Turbine  Co. 
of  Hartford,  Conn.,  to  become  president 
and  treasurer  of  the  Diamond  Power 
Specialty  Corporation,  of  Detroit,  Mich., 
a  new  company  which  has  purchased 
the  business  and  plant  of  the  Diamond 
Power  Specialty  Co. 

F.  S.  HiCKUNO  has  been  appointed 
manager  of  the  railway  division  uf  the 
Westinghouse  Electric  and  Manufac- 

turing Co.,  Pittsburgh  office.  Barton 
Stevenson  is  now  in  charge  of  the 
power  division  and  S.  R.  Shave  of  the 
price  aection. 
WiLUAM  E.  DouGHnmr  has  Joined 

the  sales  force  of  the  Independent  Pneu- 
matic Tool  Co.,  of  Chicago.  Mr. 

Dougherty  will  make  his  headquartora 
at  the  Philadelphia  office. 

G.  F.  Shdiratt  has  been  appointed 
manager  of  the  Pittsburgh  office  of  the 
Chain  Belt  Co.,  of  Milwaukee.  The 
Ward  Equipment  Co.,  of  PittsburKh, 
will  continue  to  handle  the  complete  line 
of  "Hex"  producta,  made  by  tne  Chain Belt   Co. 

Gkhk»  S.  Barton,  president  snd 
treasurer  of  the  Rice,  Barton  &  Fales 
Machine  and  Iron  Co.,  Worcester, 

Mass.,  paper  and  pulp  machinery  man- ufacturers, will  leave  on  a  business  trip 
to  Europe  about  the  middle  of  April. 

L.  D.  Mownv  has  been  appointed 
genersl  manager  in  charge  of  produc- 

tion of  tba  Mills  Company,  Cleveland, 
Ohio.  Mr.  Mowery  has  been  a  designer 
and  manufacturer  of  steel  fsetory 
equipment  for  more  than  twenty  yoars, 
and  was  the  founder  of  the  MeUl  CrafU 

Company.  More  recently  he  was  con- 
sulting engineer  for  the  E.  F.  Hauscr- 

man  Co.,  Cleveland.     The  Mills  Com- 

fiany  produces  steel  shelving,  sash,  sky- ight  frames,  partitions,  cabineto,  tables and  the  like. 
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oiler,   Cone-Pulley,   "Flush" 
Sexton   Machinp   Co.,    308    Pearl   St.,   Hartford,    Conn 

"American   Machinist,"   December   IB,   1921. 

The  oiler  is  adapted  for  use  in  cone  pul- 
leys especially,  but  also  for  pulleys  run- 
ning on  shafts  or  studs.  The  body  ot 

the  oiler  is  a  steel  tube  of  sufficient  length 
to  reach  from  the  surface  of  the  pulley  to 
the  bore,  and  is  ground  on  the  outside 
diameter  to  a  drive  fit  in  a  standard 
reamed  hole.  When  filled  with  oil  the 
plug  is  snapped  back  to  place,  flush  with 
the  surface  of  the  pulley,  preventing  the 
escape  of  oil.  The  tube  and  hollow  body 
of  the  plug  constitute  the  reservoir.  The  oiler  is  made  in 
i  and   I   in.  sizes,  and  with  any  length  of  tube  desired. i.  i. 

Threading  and  Cuttlngr  Machine,  Pipe,  Motor-Driven,  Forbes, 

Curtis  &  Curtis  Co.,   Railroad   .Ave.  and   Garden  St.,  Bridgeport, 
Conn. 

"American    Machinist,"    December    22,    1921. 

The  head  of  the  machine  is 
mounted  in  a  supporting  shell,  is 
rotated  by  a  direct-connected 
electric  motor  and  has  an  auto- 

matic release  and  cam  locls. 
Longitudinal  travel  is  provided 
for  the  head,  to  feed  the  dies  on 
the  pipe.  An  automatic  feed  is 
provided  for  the  cut-off  device. 
The  machine  is  intended  for 
mounting  on  a  bench,  but  can  be 
equipped  with  a  floor  stand  and 
a  high  adjustable  pipe  rest. 
Three  sets  of  dies  each  are  fur- 

nished with  the  machine,  as  well 
as  three  cut-off  tools.  The  ma- 

chine has  a  range  of  J  to  2-in.  right-hand  threads,  and  requires 
a  1-hp.  motor  running  at  a  speed  of  1,800  r.p.m.  Height,  20  in. 
Bench  space,  24  x  16  in.    Weight,  350  lb. 

Grinding    and    Sanding:   Machine,    Spindle-type,    "Little    Wonder" 
Wonder  Grinder  Co.,   612   West   12th  Street,   Erie,   Pa. 

"American    Machinist,"    December    22,    1921. 

The  machine  is  intended  for  internal  circular 
grinding  on  both  wood  and  metal.  The  table 
is  circular,  and  can  be  tilted  45  deg.  to  either 
side.  It  automatically  locks  at  right-angles 
to  the  spindle,  or  may  be  locked  in  any  de- 

sired position.  The  abrasive  spindle  is  mounted 
on  a  vertical  shaft,  and  driven  directly  from  a 
1-hp.  removable  electric  motor  mounted  verti- 

cally in  the  base.  The  spindle  has  an  adjustable 
top  bearing  and  runs  at  a  speed  of  1,725 
r.p.m.  It  is  9  in.  in  length  and  is  provided  in 
diameters  of  U,  23  and  4J  in.  with  an  oscilla- 

tion of  J  in.  The  motor  can  be  furnished  for 

direct  o-  alternating  current  of  26,  40  or  60 
cycles.  The  controlling  switch  is  on  the  front 
of  the  column.  Table,  204  in.  in  diameter. 
Height,    37    in. 

Stanvl,    Giiragre,   "Champion'^ 
Western  Tool  and  Manufacturing  Co.,  Springfield,  Ohio. 

"American   Machinist,"   December   22,   1921. 

The  stand  is  made  of  steel 
throughout,  the  trays  being  of 
pressed  steel  and  the  supporting 
frame  of  heavy  pipe.  A  plain- 
jaw  "Champion"  vise  No.  13  is 
mounted  on  the  table.  A  drawer 
is  provided  for  tools.  A  brake 
can  be  easily  operated  by  the 
lever  underneath  the  vise,  and 
when  locked  it  prevents  move- 

ment of  two  of  the  casters. 
Height,  39  in.     Length:  top  shelf, 
42  In. ;   middle   and    bottom    shelf, 
43  in.  Width:  top  shelf,  14  in.; 
middle  and  bottom  shelf,  26  in. 
Drawer,  14  x  14  x  4J  in. 

Valve    Reseatins    Tool.    Automotive 

New  Britain  Tool  and  Manufacturing  Co.,  New  Britain,  Conn. 
"American   Machinist,"   December   15,    1921. 

In  this  tool  for  resurfacing  the 
valve  seats  of  automobil  engines, 
the  cutter  is  made  like  a  shell 
reamer  and  is  a  slip  ftt  for  the 
shank,  upon  which  it  is  held 
against  turning  by  a  short  spline 
or  pin  fitting  into  a  notch  in  the 
shell.  It  is  of  high-carbon  steel 
and  may  be  furnl.shed  in  any  re- 

quired angle,  though  it  is  stocked 
in  angles  of  30  and  45  deg.  The  pilot  portion  of  the  shank  is 
furnished  in  any  diameter  to  fit  standard  sizes  of  valve-stem 
guides,  or  It  can  be  made  to  fit  oversizes.  Cutters  and  shanlis 
are  interchangeable,  so  that  any  combination  may  be  quickl^ 
secured. 

Pump,    Rotary 
Exeter  Machine  Works,  Inc.,  West  Pittston,  Pa. 

"American    Machinist,"    December    22,    1921. 

This  pump  handles  liquid  of 
any  specific  gravity  and  is  adapt- 

able to  machine  shop  use  for 
circulating  lubricating  oil  and 
coolant.  The  inner  rotor  is 
keyed  to  the  driving  shaft.  The 
outer  rotor  has  four  ports  which 
open  into  the  chambers  of  both 
the  suction  and  the  discharge  side 
of  the  pump  during  rotation. 
The  pump  has  no  reciprocating 
parts,  operates  at  comparatively 
slow  speed  and  delivers  a  contin- 

uous flow  of  liquid.  It  is  stated  that  under  normal  barometric 
conditions  it  gives  28  in.  of  vacuum.  Small  pumps  tested  are 
said  to  have  shown  a  volumetric  efficiency  of  98.67  per  cent,  and 
a  pumping  efficiency  between  70  and  82  per  cent.  The  pump 
can  be  furnished  with  the  body  strengthened  to  operate  against 
a   pressure   of   600    lb.   per  square   inch. 

Gagre,    Thread-Lead 
Toledo   Tap  and  Die   Co.,   Clinton   St.,   Toledo,   Ohio. 

"American    Machinist,"    December    22,    1921. 

The  device  gages  the  lead  of 
threads  and  was  originally  de- 

veloped to  check  the  lead  on  the 
taps  and  precision  studs  made  by 
the  concern.  The  gage  consists 
of  an  arm  8  in.  long  pivoted  on  an 
adjustable  bearing.  A  hardened 
and  ground  point  engages  the 
thread  tested,  and  is  connected 
with  the  dial  gage  to  register  the 
accuracy  of  the  work.  One  of 
tlie  measuring  points  is  movable, 
and  can  be  set  within  a  range  of 
from  J  to  2  in.  An  elevating 
table  holds  work  up  to  2  in.  in  diameter.  The  adjustable  point  is 
set  to  the  zero  position  from  a  master  thread  gage  and  the 
threads  of  the  work  are  pressed  against  the  measuring  points. 
Any  difference  in  lead  from  the  master  setting  is  registered  on 
the  dial  gage. 

Grinding:    Machine,    Hole,    Double-Head,    No.   Z 
Bryant   Chucking  Grinder  Co.,    Springfield,   Vt. 

"American   Machinist,"  December   29,   1921. 
The  machine  grinds  such  in- 

ternal surfaces  as  the  pin  holes 

in  gas  engine  pistons.  Two  slid- 
ing and  swinging  heads  are  sus- 

pended from  tile  heav.v  bar  at 
the  top  of  the  machine.  Both 
wheels  are  in  the  cut  together, 
each  grinding  an  end  of  the  hole. 

•  All  the  movements  are  controlled 
by  the  cap.stan  wheel  and  travers- 

ing mechanism  at  tlie  right.  The 
wheels  are  fed  to  the  work  in 
grinding,  or  to  the  diamond  in 
redressing,  by  a  handwheel  on 
the  front  of  the  machine.  Stand- 

ard Bryant  internal  grinding 
spindles  are  used,  running  at 
20,000  r.p.m.  The  spindle  driving 
pulleys  run  upon  independent  ball 
bearings,  as  also  does  the  chuck  or  work  holder.  The  cliuck 
will  take  pistons  up  to  4J  in.  in  diameter  and  4J  in.  long.  Floor 
space.    3    X    6    ft.      Weight.    2.300    lb.,    including    countershaft. 

Clip,  paste  on  3  x  5-in.  cards  and  file  as  desired 
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         OaMk.     1 
  aiMl  llMMrailiMl  arrant 

I  «te  lk«MM4  tor  t^^m^Um.  elilmtiM  »Md 
■n»»<iM>«.  TtM  •<|«ta)nrn«  ia  of  thv 
mtlMl   Ijp^  fMkiarilW   llvilbU  ahafU  and 

IV.  4M  ta  AllitMfe  CKy.  N.  J., 
ia  Umitk  n.  Mr.  H«M  «w  bIm  «k* 
fW«B4w«r  tW  ■«■  MmI  OwywaliMm 
W  ■BWaH^aai  «M  at  •■•  tbM  btmI- 
4Mt  •<  tWtaataiiri  Cti*  ̂ i  nOM- 

mt  AmmmUW  Baci- 

«if    llHlMiiSnl 

mtMIm  uid   Md'  Mtiv* >  Ui  IW  JbMiwNl!  AaMcteu 

«ff    AliiiMw    fi^aiiii.    rrMklla 
ImUIM*  aadJlM  laautoto  «f  EncinMn 

9ma»  UMiomuM,  wopifator  of  Um 

«U  Birt(»4leDaMU  FiMdry  at  Uw. 
lliillh>  Pa^  mmi  Utor  ernniavr  of 
tiM  fMNJaiali  r«wi4ry  aad  UmMtm 
Ck.4Mat  Ilk  kMM  hi  PMalMvcli  oa 
Man*  U.    H*  was  It  ywn  aid. 

•amcb.  MeOuai^  yk>  arwiJowt  and 
— aral  —aa^ir  a?  Ika  Mwart  Pur. 
aan  Ok.  Skaiaa.  P^  dltd  at  kw  keaaa 
ia  flhtN*  ••  Mavdi  14.     H«  waa  tS 

Johnaon  Tool  Co.  rrtivl- 

  HI.     I'nrralar  itlualrallnc  and  d««- 
tiaiai  Ik*  Jnhaaaa  eullar  |>t«l«  and  dto 
wltia^  BMiraint  f^arUhwIloaa  and  work- 
mg  aala  ara  laalawd. 
WMMa«    rraaMi    Tha    Whltliia    Oatpar- 

Harvrr.    Ill      A   fettr-aM*  jteoular vanaral    way   lb*   iMnw 

■imla  ai^tim  Oglainbla  Manu 
MHlW  Ca.  BaUavina,  IIL  ftwalaaiaai to  QHadar  Boak  No.  M  (taaariMnc  a 

l0om  A.  Dvutu.  of  LawraacabuTi. 
laA-  a  a«Bkar  of  Um  tna  of  Ooort* 
H.  IMav  Saw  aad  Bdto*  Toot  Mann. 
tectariar  CV.  4M  rwaathr  at  kia  koaw. 
Ho  «aa  «•  TMua  old. 
Iavhmcb  B.  ivtesML  a  dinctor  af 

ikm  OMaploa  41  Kaawlaa  Loom  Warin, 
Witimw.  Maaa.  diod  oe  Marek  U. 
Bawaa  U  jraara  oU. 
WnxtAM  P.  McNaml  McrataiT  aad 

trMMTvr  of  Um  Vaaadhna  Malab  Co.. 
dtod  wmidtalj  la  Ptttabargli  oa  Mar.  IS. 

Kkox  Tatlom.  yriiUwt  of  Um 
TayW-WlMrtaa  Iroa  aad  Stod  Co., 
diad  at  lUa  Imm  ia  Higli  Brfdg*.  N.  J., 
oa  April  4. 
nuNK  R  Um— WJIK  rttJrod  nana- 

fkrtaiar  af  aiaciitatrir  aad  Mttac  dM 
at  Mi  kaM  ia  Aakaradala,  aaar  Boa- 

aa  Ayrll  tTtia  waa  74 

T«uteCa««lo»    I 
n   Ha naoitm.  hmtm.   »    W    I. 

I*aai«*ia«    roMalahw    tafarnMi. 
«•!••    Ii»    Ikaaa    IMaraala4    In    lb* 

ttm  at  ptaM  aa4  ■atafcatary 
I  Tha  fliiracva 

Wvrkm.  Srw  Tort  Olr.  >f  T. 

ft»    «t.TI«   tiillilaa  iha  ' 

OntIa  INiaomaHe 
HUaary  <;W.  Mi.  l^asliL  Ma.  A  Uiirty- 
aaaa  aaiatao  »  iirlllM  a  llaa  mt  air 
MMirm  PMtlMriar  aliaaUaa  la  gtrpu 
«•  llaaai  a.  itacta  auaai  nra  Maa* 
I  *r«ta  Hr«  air  •aMpnaaarm. 

Ii    Jafoha   MaMifalar 
Haftfavil,    Cmw       a    alsir-paa* 

^  ~  knafe    analalBW^    Uta 
«<   tartaaa  ir»m  o« 

la,aa«a  wp 

tnm  tnmmmtfm  aaMW  a«al. 
•'«*•  aB4  ■offMaa. 

_Tnaliliii    Tba    Marliaaala 
C*.  Cla«*lBa4.  Okln.     A  f« 

•r  atanrte  crii 
aalf-raalalaad  I 

IMia  of  atacirk-   and   haad-powar  IWiWra. 
taBkil  haadlin«  and  caalry  itk,  vtimr  aad 

Uanufac- 
I  A ItaM 

  .--   alaa  tha ij^pa  o(  aFnMac     ulA  pcwaa 

DtiiaaatI  CaMawar.  Daaehaaal  Bnfi- 
aaarnc  CorpecmtlaB.  Kaw  TortL  N  Y.  1^ 
l>aarhaa*l  oabtowojr  blilMia  daaortblnf  a 
alnala  Itna  cablaway  for  ua*  In  handllna 
malrrula  In  railntad  \arda.  d<icka,  powar 
bouart  anil  olhrr  planla.  Thv  bullrlln  ooa- 
iBina  much  unrful  Informallon  and  ial«r> 
aailna   rradinc  matlrr. 

T**«a»aM  laatracMaaa.  TorohweM  Hqulp- 
■MOt  CV>.  rhlraan.  III.  A  vory  valuable 
laaliariliiii  biM>k  r<>r  oiiy-acalylaiM  waldlng, 
aaUlaa.  laad  burnins  and  carbon  burning. 
Tha  lataraaiHOB  la  pr»««nt«l  in  an  raay 
rradmg  aMaaar  an<l  *»uld  b«  x-aluabla  to 

illvaa. 
•a<l<»  Baaalra.  Tha  Cincinnati 

MUIIn«  Maehlna  Co.  Clnclnnad.  Ohio.  A 
larg*  thirty-two  paaa  booklat  of  data  and 
aiprrimrntal  mattrr  In  mlUtna  n|>«rBllona 
la  rallruad  repair  work.  The  booklet  la 
Intended  to  ah«w  the  variety  of  work  that 
caa  ba  dona  In  railroad  ahopa  by  Cincinnati 
iBlUliW  atachlnaa,  and  flvaa  aoina  Intaraat- 
aw  dau  eaaipllid  trom  atparlmwita. 

D Book  Reviews 
rallan    aad    MllUaa.      A    traatlaa 

on    the    raaulta    of    axperlmanu 

eaodurlad   by   Prvf.   Alray  of   the   Unl- 
varMly   of   MIehlcan   and   Carl   J.   Ox- 
ftard.    chief    aoalnaar   of   the    National 
Twiat     Drill    and     Tool     Co..     (f     pp.. 
•  s   7|  In.     Illuatrated.     Publlahed   by 
tha  National  TwIat  Drill  and  Tool  Co.. 
Datratl.  U.  S.  A.     Prica.  fl. 

A    raoaat    oapar    praaentad    bafora    tha 
American  lloclety  of  Maehantcal  Bnvlfiaara 
■avf   the   reautta  of  asparlmantal   raaaareh 
oa  millinc  rutirra  eaiTlad  on  by  Prof.  Airey 
and     Mr.     Oxford     at     laboratorlra     of     the 

L'nlveralty   of  MIehlcan.      In   (hia   book   tho 
data    (alhrrnl     durlns    the    courae    of    the 
osperlmrnta   and   prevloualy   are   treated    In 
a     •<«twwhat     IrM     lerhnlcal     manner     for 
Ihoae   lntei«ated   In    the  art   of  mIMInic. 

Tha  avtaera  point  out  that  the  dlacovery, 
aiada  aama  yaara  a«o,  that  a  vivrn  amount 
Of  malertail  could  ba  removed  wllh  leaa 
power  If  a  cutter  with  faw  laath  were  uaed 

than  If  Iha  euttar  had  mora  taelh,  "would 
hava  baen  vary  Important  If  the  proper 
dadadlona  had  oaen  tnade  and  Inoirtxiraled 
la  Ih*  dealan  of  mlllinc  cuttera.  However, 
II  waa  alroply  concluded  that  tha  ooaraa- 
laota  cutter  In  Itaeir  waa  a  nuira  afltelant 
tool.  •  •  •  A  careful  analyala  of  tha 
aiarovery  mentioned  ahowa  u*.  not  the 
•Aclenry  of  mame-toolh  rullera,  hut  the 
adlrlency  of  taklns  hmvy  Inalead  of  thin 

ctilpa."  They  contend  that  aufflclent  chip apa^w  la  I  he  Important  factor  In  datermln- 
Ina  the  (»olh   a|>arlnc 

Tha  book  la  eaay  readlnc  and  la  a  worth 
wtilla  cnnirlbutlon  to  our  knowladta  of  cut- 
tlaa  metala. 

Inte Matavlate   af    raaa«««e4Ua.       Hy     ili. 
Prof.     Adalbert     I*      Mllla     •  ' 
t'niveralty.     Bacend   edition. 
Harriaon    W.    Hayward.    pn  ;  i.: 
■Mleriala  of  anglnaarinc  MaaBiwha- 
aatia  Inatliut*  of  Taehnolocv.  Ck>th 
board  rovera,  «7<  pp..  t  %  i  In..  ItZ 
flrurea  I'uhtlahed  by  John  Wiley  a 
Hona.  Inc.  Ill  Kourlh  Ave.,  New  York. 
N  T  iTIr.  |«. 

In  (hIa  aery  mt  e<iitlnn.  the  book  haa  fiat 
chance<l  fundamentally  from  lha  oris- 

.  worli  publlahed  In  If  It.  Howavar. 
OWtlla    of    tiM    chaptera    have    baan    OOD- 

aad   part*    of    othara    bava   b*«n 

itei'hila 

^^ 

■y  aai 
rawThien.  whila  aavaral  bow  chaptera  hara 
aaan    added.      In    addition,    tha    biH>k    lina 
baan    illvhied    Into    aectlona,    aach    ireaiitiij 
of    a    diftereni    malerUU    amployed    In    .on Birvctlon 

Tile  volume  traala  of  the  manuf«>-liir<'. 
propvrtlea  and  uaaa  of  vurtouii  mateihila 

emaloyad    by    tha    anti'  -    .     aul 
batiw  eovarad  In  ooaald.  iii, 
*v«r.   lalrtoalo   problom-.  taatry 
matallurvy  are  nut  han>u<.i  .vitlinush  the 
trvalmeni  la  niorv  cuiniTelii-imlve  thaa 
ordlttarlly  rv<|ulre<l  for  rlaaaruoin  purpoaaa, 
the  itux>riHiraiioi<  of  vahiatile  material  la 
the  voluntf  liu-reaaoa  the  uaefulneaa  of  tha 
book   aa   a    refrreni-«   work. 

The  iiul>)<>rla  treated   In  tha  vartoua 
llona     arr:       IMaater.      lime     and      nnturitl 
cenwnt ,     iMtrtlanit     cement 
alune ;     brii-ka     and     other     > 
the  ferroua  metala ;  the  nnii 
and  alloya  :   timtter;  rope;  i. 
(abrlca.      The   moat    rxtendt.i 
Of    oourae.    given    on    the    .•" farroua  maiala. 

[Forthcomin^Meetin^  || 
Naliaaal  Metal  Tradaa  Aaaeelallaai  An- 

nual >-«iiM<ntlun  April  U  to  Iii,  Hotel  AMor 
New  Vork  ilty.  1|  \v.  Klaher,  loll  p,,. 
plaa  Oaa   Uulldina.   Chli-iigo,   111.,   aocrrioiy 

..  *"*rj**"    Oear    Maaafaalitreni-    Aaaoela- tloai     Sixth  annual  meeting.  KufTiilo,  N.  V 

"^FTr  J"   '°  '*•     Secretary.   K    l>.   Ilnnilln. 4101  Ocrmanlown  Ave..  PhlUdclphm,  r». 
Raalhera  Bapply  aad  Maehlaery  Dealera 

Aaaeelallaai  Annual  meeting,  Hlrmlnghiim, 
Ala..  April  24  to  1(.  (In  conjunction  with 
American  Supply  and  Machinery  Maniifac- 
lurei-a  Aaaoolatlon.)  Hecrelary,  A  M. 
8mllh,  c/a  Smith-Courlney  (So.,  Rich- mond,   Va. 

Nallanal    .Machine    Tool    Bnlldera*    A>»e. 
elaUan:  .Spring  convention.  Hotel  Traviii..re. Atlantic  flty.  N.  J.,  April  IS  ami  :«. 
Brneat  K.  Uultrul.  «1T  rrovldrnl  Rank 
BIdg.,  Cincinnati,  Ohio,  general  manager. 

Nalleaal  Keacarch  raaaelli  Annual  meet- 
ing of  executive  board,  April  J6.  Waalilng- 

ton.  D.  C.  A.  D.  Fllnn.  it  Weal  SSth  St.. 
New  York  City,  chairman. 

Baeiaty  af  ladaalrlal  Baglaeerai  Annual 
maallng  April  16.  17  and  t8,  Detroit.  Mich. 
O.  C.  Dent.  S!7  I,a  Snila  St.,  Chicago,  III., 
bualneaa  manager. 

Natleaal  Aaaoelalloa  af  Maanfaetararai 
Annual  meeting,  Waldorf-Aatoria  HoteL 
New  York  City,  May  t,  t  and  10.  Secre- 

tary, Ueorge  Boudlnot,  60  Church  St,  New 
Tork. 

Aaterleaa  aaelaly  of  Maehaaleal  Kngl- 
aaerai  Spring  meeting,  Atlanta.  Oa.,  May 
•  to  13.  Secretary  Cnlvln  W.  KIce,  2» 
Weal   l»th   St.,   New   York   City. 

Nallanal  Bapply  aad  Machinery  Oralera 
Aaaaclallaai  Annual  Convention,  Atlantic 
City,  May  S  to  LO.  (In  conjunction  wiih 
American  Rupply  and  Machinery  Mamifiic- 
lurera  Aaaoclnllon.)  Secretary.  Thnmna  A. 
Pemley,    601    Arch    Rt ,    Philadelphia,   I'a. 

Farelgn  Trade  Cnunrlli  Annual  Conven- 
tion, I'hiladrliihln.  I'a.,  May  10  to  IS.  Sec- 

retary, O.  K.  Uavta,  I  Hanover  Square, 
.New  York  City. 

Vailed  NIalea  Chamber  of  Cemmereai 

Annual  nieeilng.  WuahUiglon.  I>  ('.,  May 1«  to  II.  Secretary,  I>.  A.  Hklnncr,  lUgga 
BIdg.,    Waahlnmon,    1).    C. 

Nallanal  Aaaoelallan  of  Olllee  .Manager*! 

Annual  merilng.  Wuahlnglon,  I>.  <',  May 
II   to  10.      SecreUry,  F.  C  RowUnd. 
Amarleaa  Baelely  far  Meal  Treatlagl 

rittahurKh  Section  meeting.  Bureau  of 
MInea  Auditorium,  ritlaburgh,  I'a.,  Mar 
21   and    2*. 

Aaaarleaa  Paaadrymen'a  Aaeaelatlaai 
Annual  meeting,  Rocheater,  N.  Y.,  weak  of 
June  t.  Secreury,  C  K  Hnyl,  140  floatb 
Dearborn   St.,   Chicago.    III. 

Aaierleaa  Ballway  Aaaarlalleai  Section 
III,  Mechanical:  Annual  meeting,  Allnnthi 
City,  June  14  to  21.  (Kormerly  the  Maater 
Car  Builder*  and  tha  Aaaoclatlon  of  Maa- 
lar   Mechanic*  ) 

Baelety  af  AatomolWe  Rnglnaarat  Rum* 
mer  meeting,  Wlille  Sulphur  Hnrlnga, 
W.  Va.,  June  10  tc  24.  C.  P.  .S...II.  21 
Weal  l»lh  St..  New  York  City,  la  ilmlrman 
of  the   ronvenllon   oommlllee. 

Amerlran  Borlaty  far  Teallng  MalerlaUr 
Twenty-nflh  annual  tneeilnx.  Chnlfonla- 
Haddun  Hall  Hotel.  Ailnnllc  City.  Juaa 
21  to  July  1  SerreUry,  C.  U.  Warwldib 
nil  Spruce  St.,  rhlUdelphla,  Pa. 
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ReamitiK    and     Cliumleriiig    Machine,    OppoKed    Spindle 
Murchey    Machine    and    Tool    Co.,    Detroit,    Mich. 

-American   Machinist,"   December   29,    1921. 

The  machine  is  intended  for 
reaming  and  chamfering  nipples, 
but  can  be  equipped  with  dies  for 
threading  nipples  from  J  to  3-i:. 
pipe  size,  or  can  be  arranged  for 
threading  tees,  valves,  studs  and 
other  work  threaded  on  both  ends. 
The  nipple  is  held  in  a  central 
vice  opened  and  closed  by  a 
treadle.  The  spindles  carryinK 
the  tools  are  fed  to  the  work 
by  the  pilot  wheel.  The  counter- 

shaft has  two  drive  pulleys  for 
different  speeds,  and  together 
with  a  4-step  cone  pulley,  pro- 

vides for  eight  changes  of  speed.  The  capacity  is  for  nipples  for 
i  to  2-in.  pipe,  and  12  in.  in  length.  Floor  space,  8  x  2  ft. 
Weight.    1.200    lb. 

Blower   Unit,   Motor-Driven,    Po«ltl»«-pree8ure,    Stewart 
Chicago   Flexible  Shaft   Co.,   Chicago,   111. 

"American   Machinist,"   December   29,   1921. 

This  blower  unit  supplies  the 
pressure  for  a  heat-treating  fur- 

nace independent  of  the  main 
power  plant  ;  and  obviates  the  ex- 

pense of  running  the  large  plant 
motor  when  only  enough  power  i.'^ 
required  to  operate  the  blower.  It 
is  adaptable  for  small  installa- 

tions, and  is  made  in  four  sizes 
accommodating  blowers  Nos.  3  to 
6  with  motors  of  from  1  to  2J  hp. 

Marking    Machine.    Tubint-r.    Rotury 
Noble    &    Westbrook    Mar.ufacturing    Co.,    Hartford,    Conn. 

"American   Machinist,"   December   29,   1921. 

The  machine  is  used  for  stamp- 
ing names  and  patent  marks  on 

small  tubing,  and  is  power  driven 
through  a  three-step  cone  pulley. 
Power  is  transmitted  to  the  table 
through  worm  gearing.  The 
table  of  the  machine  revolves, 
passing  the  work  over  the  die  aiul 
making  the  mark.  It  is  divided 
into  six  equal  parts,  each  havinti 
a  mandrel  upon  which  the  work 
is  fed  by  hand.  A  cam,  raising  a 
lever,  ejects  the  work  automat- 

ically. The  machine  can  be  fur- 
nished for  marking  any  size  tub- 

ing  of   short    length.      It    weighs    about 90    lb. 

Speed    Transformer,    Combined    Worm    and    Spur    Gear 
Natisch    Gear   Works,    451    Hudson    Ave..    Brooklyn,    N.    T. 

"Ameiican   Machinist,"  December   29,   1921. 

The  transformer  can  be  fur- 
nished for  speed  reductions  rang- 

ing from  75:1  to  600:1  by  using 
different  gear  ratios.  The  illus- 

tration shows  a  transformer  for 
delivering  5  hp.  at  a  speed  re- 

duction of  600:1.  The  case  is 
cast  iron,  oil  tight  and  rust 
proof. 

Broaching  Predii,  Vertical,  Power  . 
Lucas  Machine  Tool   Co.,  Cleveland,   Ohio. 

"American   Machinist,"   December   29,   1921. 

The  machine  is  intended  for  the  opera- 
tion of  push-broaches.  It  re<iuires  only 

short  broaches,  and  allows  the  work  to 
rest  on  a  horizontal  surface.  Motion  is 
transmitted  to  the  ram  through  gearing 
controlled  by  a  lever  at  the  front.  A 
gage  mounted  on  the  ram  registers  pres- 

sure exerted.  The  motor  runs  at  1,200 
r.p.m.,  and  is  of  either  7 J  or  10  hp. 
The  machine  is  made  in  two  sizes,  with 
capacities  of  15  and  30  tons,  respectively. 
The  speed  of  the  ram  on  the  cutting 
stroke  is  9  ft.  and  6  ft.  per  minute  re- 

spectively, and  on  the  return  stroke,  21 
and  15  ft.  per  minute.  The  maximum 
distance  from  base  to  ram  is  ordinarily 
48  in.,  but  may  be  either  60  or  72  in. 
Weights.  2,900  and  3,800  lb.  respectively. 
Export  box,  125  and  150  cubic  feet. 

Control,  Planer,  Electric,  O.E. 
General    Electric    Co.,    Schenectady,    N.    T. 

"American   Machinist,"   December   29,   1921. 

The  apparatus  prevents  tables 
of  electrically  controlled  planers 
from  overtraveling,  employing  the 
dynamic  system  of  braking.  The 
equipment  consists  of  a  control 
panel  on  which  are  mounted  rhi-o- 
stats  and  contactors,  resistance, 
master  switch  or  push  button, 
which  is  used  in  connection  with 
a  standard  direct-current,  re- 

versible adjustable-speed  motor. 
The  control  is  furnished  in  two 
types,  one  with  and  one  without 
a  resistance-selecting  contactor. 
The  selective  resistance  contactor 
enables  the  machine  to  operate 
with  small  tool  clearance,  and  also 
where  the  duty  varies  from  no 
Ipad  to  full  load,  and  where  cuts  are  made  to  tlio travel. 

L-nd   ot   the 

Sta.vbolt    Attarhment,    Threading 
Acme  Machine   Tool   Co.,   Cincinnati,   Ohio. 

"American   Machinist,"  December   29,   1921. 

The  attachment  is  intended  for 
use  on  turret  machines.  Two  die- 
heads  are  used,  and  when  set  by 
a  master  or  staybolt  tap,  their 
simultaneous  cutting  insures  that 
both  threaded  portions  on  the 
■staybolt  will  have  the  same  lead 
as  a  continuous  thread.  The  die- 
head  at  the  rear  is  adjustably 
mounted,  so  that  any  length  of 
staybolt  within  range  of  the  ad- 

justment can  be  cut.  The  attach- 
ment is  made  to  fit  the  21  x  26-in., 

3i   X  36-in.,   and   No.   3    universal 
machines.     By   its  use  staybolts   can  be  made  from  forging  or from  a   bar. 

Gear    Shaper,    High-Speed,    >'o.    7 
Fellows  Gear  Shaper  Co.,  Springfield,  Vt. 

"American  Machinist,"  January  6,  1922 

The  shaper  is  intended  to  handle 
any  form  of  gear  in  a  standard  auto- 

mobile transmission,  and  can  also 
be  adapted  to  the  cutting  of  helical 
and  herringbone  gears.  It  performs 
Jroughing  and  finishing  cuts  auto- 

matically at  the  same  setting  and 
with  the  same  cutter.  A  gear-type 
cutter  is  used  to  generate  the  teeth. 
The  light  weight  cutter  spindle  is  held 
in  a  straight  path  by  guides,  and  is 
reciprocated  by  a  connecting  rod  and 
crank  arm.  The  work  spindle  car- 

ries a  reverse-taper  arbor.  Gears  are 
provided  for  securing  seven  feeds.  The 
coarsest  feed  is  435  strokes  for  one 
revolution  of  the  cutter :  the  finest 
feed  is  1,735.  Roughing  and  finishing 
cuts  are  taken  at  the  same  feed  and 

speed. 

Clip,  paste  on  3  x  5-in.  cards  and  file  as  desired 
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«»  IMt  !■ 

iTMk.  N*.  t  fwiiy.  «p  tt  POT  vroH  ton 
fMwdnr.  bMW  and  bMMnMr 

in  bvttor  <WmaiKl  in  the 

a»  fS  par  taa  at  Pituburch 
■lib}  ̂ ma4  M  «&Jt  M  VBlMt  |S.n#|tJ»  per  100  lb.  in 
N««r  T«rii  vw«kowM. 

Tta  fwlad  !■  N«>»  York  at  a»|e:  m  acaiiut  t»lr.:  lead 
•I  i|«.  aiWMai  fkWB  i^c  aad  line  at  Mc.  a>  romparvd 

wMk  He.  pv  ftb  •••  «Mk  m«-  Bivaa  rod*  up  Ic.  and  brmaa 
win  Ik.  POT  ».  ki  Cfavaluid. 

aket   quoUd   at    S«c.    aa 
«lc:  alaetraljrtir  at  3»c.  aa  comparad  with  44c.  per 

M«mI  iMtal  pradncU  down  ae.#<c  per  lb. 

PhtabMsli  aUU  price  of  I1.M  for  vtmrturBl 
a«(l  atMl  ban  «<MUmte«  to  cain  in  Armness. 

r.  arriiooled  at  $1.40^  tlM>  per  100  lb. 

Ite 

IRON  AND  STEEL 

no  RON- Per 
Manbaw  AUy  Co.: 
CINaKNATI 

Na.  2  Saatbara .  •  • . 

lea  —  QuocaiiGai  coMpikd   by   Tbt 

m  00 

21  02 

21. S2 taatbara  Obio  Na>  »   

HFW  YORK-Tide««<«r  IMi*«ry 
SMtbMa  No.  2  (SKcoa  2J5  to  2.7f)      26  S7 

BIRMINGHAM 
N«.2Fo«adry         16.50 

PHI  LA  DEI.  PHI  A 

Pa..  Na.  2a.  2JS-2.7S  di       22  26 
NaL2 

Grey  Fori*    
CHICAGO 

Nat  2  PaaadrT  local     ....   
Nau  2  PaaiUry.  Soatbeta.  iil  2.2S#2.75   

PtTTSBURCH.  ia<la4iag  frfttbl  chirg*  from  ValUv 
Ka^JFaaadrr   

28.74 20  2S 
21.00 

20.70 

22.67 

21.46 
20.46 

21.46 

msm  MAOIINnT  CAmNOS-la  ceau  p<r  pound: 

PbatddpMa   , 
Adaaia.   
Datfoii.   

Dwnr   
New  Oflaaat. 

Ne«  Tark. 
Clariaaiti 
Otwliai  . 

Lickt 9.0 

t.O S  $ 70 

16  0 
•  0 60 

90 

9.0 60 

6.75 

Mrdiua 
60 5.0 
4.5 

4  5 
7.5 
6.0 
5.0 

60 6.0 5.0 

4  5 

Heavy 

JO 

2  6) 4  0 
10 

2.5 5.0 
4  0 
4  5 
5.0 
4.5 

2  6 
•lioaa  are  in  rcoit  per  pound  in  various  cilia* 
botba  bate  <|He<a(io<ii  from  miD: 

Pitttbartk. 1  arc* 

MillUi* 

2  2$ 
2  JO 
2.IS 
2.SS 

2  15 
2  90 

2  95 )  00 

New  York  Oeveland      Cbicago 

)  211 
J  )J 
J  )• 
1.4« 

5  m 
J  15 
1  90 
4.00 

10 

1$ 
20 

10 

)8 
4) 

]  4S 

)  5< 

)  55 
i  60 

J  65 J.  7$ 

J  9$ 
4  00 
4  05 4.15 

Gilvaniaad  tierl  (kreu; 

No*  10  and  II. 
No*.  12  and  14. 
No*.  17  and  21. 
No*.  22  and  24. 
No.  26   
Na.2t   

)  00 5  10 

)  40 

J. 55 J. 70 

4.00 

J  90 

4.00 
4.10 

4  45 

4.^0 4.90 

S.7S 
5.85 

15 
SO 

55 

75 

4.15 

4.25 
4  55 

4  70 

4.85 

5.15 

^"ROITCHT  PIPE — The  TollowinR  diicount*  are  to  jobber*  for cartoat)  loK  on  the  latr«i  Piitiburch  haiini  card: 

Inch** 
I  to)... 

Steel Black 
71 

Iron 
Black 

.     44J BUTT  WF.I  D 
Galv.  Inchw 

58»  ItolJ. 
LAP  WELD 
Ml  2   
55i  2t(o4. 
514  41  to  6. 

50i  7  to  12. 
BUTT  WELD.  EXTRA  STRONG,  PLAIN  ENDS 

l<olJ       69  574  {toll       441 
2  to  J       70  5Ki 

LAP  WELD.  EXTRA  STRONG.  PLAIN  ENDS 

•   ••••%k«a  w4 

2tio6   ^^  68 
7  to  8    65 
9  to  12    64 

3V1 

42 

42 

40 

2...       62 
2lto4       66 

4)  to  6       65 
7  to  •       *,\ 
9  10  12       55 

Malleable  tiding*. 

501  2       .lO 
541  21  to  4       43 

5)1  4)  to  6       4.' 471  7  to  8       35 

41)  OtoW       30 
Oaiiei  R  and  C.  Banded,  from  New 

stock  tell  at  net  liti.    Cait  iron,  ttandard  liie*.  20-5%  off. 

Galv. 

29i 

25 

29 

29 

27 

J0| 

27 

31 
30 
23 

18 

York 

WKOUCHT  nPE— Warchouie  diicounta  •*  follow*: 
New  York     Cleveland        Chicago 
Black  Calv.  Black  Galv.  Black    Galv. 

Ito3in.iteelbuttwelded.  6<.%   S)%   601%    471%  621%   481% 

2Jio<.ini.eellap  welded.  61%   47%    58]%    441%    $<){%   45}% 
Malleable  filling*.    Clatte*  B  and  C  Banded,  from  New  York 

stock  acll  at  liit  let*  10%.    Cast  iron,  aiandard  size*,  )2-5%  olT. 

MISCELLANEOUS — Warthouie  pricei  in  cent*  per  pound  in 
100-lb.  lois: 

Open  hearth  spring  iteel  (bate)  . 
Spring  Iteel  (hght)  (bate)   

Cuppcted  Kciiemer  rodi(ba*e).. 
Hoop  iietl   
Cold  rolled  iirip  ited   
Floor  plaiei    
Cold  hniihed  ihafiingor  icrew. . 
Cold  Anithed  flat*,  square*   
Structural  shapes  (has*)   
Soft  steel  bars  (base)   

Soft  iteel  bar  shapes  (base). . . . 
Soft  steel  bands  (base)   
Tank  plates  (base)   

Bar  iron  (2  0()@2.I0  at  mill).  .. 
Drill  rod  (from  list)   

Electric  welding  wire: 

New  York 
4.00 

600 7.00 

).38 6. 25 

Cleveland  Chicago 

.60 

.35 

.85 

.48 .)8 

.36 

2.98 2.48 

2  3R 

5S@u0% 

6  00 
6  00 

8  00 

2.56 
8  25 

4.5(. 

)  00 

4  .50 

6.00 

6  03 

3  13 

50 
98 

50 

31 

21 

21 

3i 
21 

3.15 

3.65 

2.38 

28 

2« 

2  88 

SS% 

28 

A  to  J. 

8.50. 
7.15. 

6.75. 

50% 

.10@)ll 

METALS 

Current  Price*  In  Cent*  Per  Pound 

Copper,  dectrolvtic  (up  to  carlots).  New  York   
Tin.  5-ton  lots.  New  York   

Lead  (up  to  carlots),  St.  I^ui«,  4.*^);  New  York   
Zinc  (up  to  carlots),  St.  Louis,  5.27);    New  York   

New  York  Cleveland 
Aluminum.  98  to  99%  ingots,  1-I5 

lonlot*     19.20  20.00 

Aniimony  (Chinese),  ton  spot       5.00  6.50 
Copper  sheets,  base   19.50920.50  20.50(|21 
Copper  wire  (carlots)   14«»14.25  17.00 
Copper  rods  (ion  lots)      19.25  21.50 

Copper  iubin»  (100-lb.  lot*)    20.75  22.50 
Braushecia  (100-lb.  lots)     16.25  16.50 
BrasatubingdOO^b.  Ion)     18.00  18.50 

1)50 

30.50 
5.25 

5.62) 

Chicago 

IR.OO 6.25 

23.00 16.25 

19.50 

23.00 1R.75 

20.50 
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Shop  Materials  and  Supplies 
METALS^Continued 

Brass  rods  (1,000-lb.  lots)    14.25  16.00  IS. 75 
Brass  wire  (carlots)    16.  75  17.  75            

Zinc  sheets  (casks),  (8%  dis.  carlots)..  9.50  17.25  1S.'7S 
Nickel  (ingot  and  shot),  Bayonne,  N.  J.  36.00     ...... 
Nickel  (electrolytic),  Bavonne,  N.J.  .  39.00     .... 
Solder  (S  and  ̂ ),  (caselots)    18.00  22.00  19.00 
Babbitt  mct..i  (best  grade)    30.80  39.50  ,36.00 
Babbitt  metal  (commercial)    15.50  13.50  9.00. 

SPECIAL  NICKEL  AND  ALLOYS— Price  in  cents  per  lb. 

.Malleable  nickel  ingots        45' 
Malleable  nickel  sheet  bars        47 

Hot  rolled  rods.  Grades  "A"  and  "C"  (base)        50 
Cold  drawn  rods.  Grades  "A"  and  "C"  (base)       60 
Copper  nickel  ingots        37 
Hot  rolled  copper  nickel  rods  (base)       45 

Manganese  nickel  hot  rolled  (base)  rods  "D" — low  manganese  54 
Manganese  nickel  hot  rolled  (base)  rods  "D" — high  manganese  57 
Base  price  of  monci  metal  in  cents  per  lb.,  f.o.b.  Bayonne,  N.  J.: 
Shot      32.00     Hot  rolled  machined  rods  (base)..  .      48.00 
Blocks      32.00     Hot  rolled  rods  (base)       40.00 
Ingots     38.00     Cold  drawn  rods  (base)       50.00 
Sheet  bars...   40.00     Hot  rolled  sheets  (base)       45.00 

OLD  METALS — Dealers'  purchasing  prices  in  cents  per  pound: 
New  York  Cleveland  Chicago 

Copper,  heavy,  and  crucible      10.00         10.50         10.25 
Copper,  heavy,  and  wire        9.50         10.00  9.25 
Copper,light,  and  bottoms       8. SO  8.50  8.25 
Lead,heavy       3.7S  3.50  3.65 
Lead, tea       2.75  2.50  3.00 
Brass,  heavy       5.75  5.50  8.00 
Brass,  light        4.25  4.25  4.:75 

No.  1  yellow  brass'turnings        5.00  5.00  5.00 Zinc       2.75  2. CO  2.50 

TIN  PLATES — American  Charcoal  Plates — Bright — Cents  per  lb. 
New 
York 

"AAA"  Charcoal  Melyn  Grade: 
IC,  20x28,    112  sheets       20.00 
IX,  20x28,    112  sheets       23.00 

"A"  Charcoal  Allaways  Grade: 
IC,  20x28,    112  sheets       17.00 
IX,  20x28,    112  sheets       20; 00 

Coke  Plates,  Bright 
Prime,  20x28  in.: 

100-lb.,        112  sheets        12.50 
IC,  112  sheets        12.80 

Terne   Plate 

Small  lots,  8-Ib.  Coating: 
100-lb.,    14x20         7.00 
IC,  14x20         7.25 

Cleve- 
land     Chicago 

18.25 
21.00 

16.00 
18.75 

12.00 
12.30 

5.60 

5.85 

18.50 
20.90 

17.00 
19.60 

14.5,0 

14. ,80 

7.2? 
7.40 

MISCELLANEOUS 

Cleve- New  York  land 

?o.o7j(ai$o;r0'?o.i2 .055^.09 

2.80 

2.85 
.82®. 83 

.09 50.00 
55.00 
2.50 

3,25 
1.06 

Chicago 

go. 12 .09 

55.00' 

65 .00 
2.65 

Cotton  waste,  white,  per  lb. 
Cotton  waste,  mixed,  perl  b 
Wiping  cloths  per  M.,  13  1x13  J.. 

Wiping  cloths  per  M.,  131x20|-. 
Sal  soda,  100  lb.  lots   
Roll  sulphur,  360  lb.  bbl.,  per  100 

lb  .    :       2.85  3,25  3.50 
Linseedoil,  pergal.,  5bbl.lots...      .82®. 83  1.06  .90 
White  lead,  dry  or  in  oil     100 lb.  kegs.       New  York,  12.  25 
Redlead,dry     lOOIb.kegs.        New  York,  12.  25 
Redlead.inoil     lOOIb.kegs.       NewYork,13.75 
Fireclay,  per  75  1b.  bag    .80  _       1.00 
Coke,  prompt  furnace,  Connellsville..  .per  net  ton  33.25@J!3.50 
Coke,  prompt  foundry,  Connellsville,.  .per  net  ton  ?4.25@?4.75 

SHOP  SUPPLIES 
Current  Discounts  from  Standard  Litti 

60-10%  60-10-10% 

60-10-10%   60-lOW'-. 

  34.00  of! 
?3.90  net         

     65-5% 

    65-5% 75%  70-10% 
60-10%    50-5% 

75-10%    ̂    80% 

New        Geve- York  land    Chicago 

Machine  Bolts: 

All  sizes  up  to  1x30  in      60-5% 
I J  and  ljx3  in.  up  to  12  in       50% 
With  cold  punch td  sq.  nuts       50% 
With  hot  pressed  hex.  nuts  up  to  1x30 

in.  (plus  std.  eztra  of  10%)   '  55% 
Button  head  bolts,  with  hex.  nuts       35% 

Hex.  head  and  hex.  nut  bolts         40% 

Lag  screws,  coach  screws         65% 

Square  and  hex.  head  cap  screws. . .  .  75—  10% 
Carriage  bolts,  upto  1  in..\  30in   50-10% 
Bolt  ends,  with  hot  pressed  nuts       60%                55% 
Tap  bolts,  hex.  heads       25% 

Semi-finished  nuts  |  and  larger        75% 

Case-hardened  nuts         65% 
Washers,caat  iron,  Jin.,  per  1001b.  (net) 
Washers,cast  iron,  tin. per  1001b.  (net) 

Washers,  round  plate,  per  100  lb.  Off  list 

Nuts,  hot  pressed,  sq.,  per  100  lb.  Offlist 

Nuts,  hot  pressed,  hex.,  per  100  lb.  Offlist 
Nuts,  cold  punched,  sq.,  per  100  Ib.OtTlist 

Nuts, cold  punched, hex., per  100  Ib.Off  list 
Rivets: 

Rivets,  i^in.  dia.  and  smaller        60-5%  60-10-10% 
Rivets,  tinned         60-5%  60-10-10%  4jj.net 
Button  heads  4-in.,  j-in.,  1x2  in.  to  5 

in.,  per  100  lb   (net)      $3.3. 
Cone  heads,  ditto   (net)         3.45 

1|   to    ll-in.   long,    all   diameters, 
£.\T,R.^perlOOIb         0.25 

f  in.  diameter    EXTRA       0.15 

,      I  in.  diameter    EXTRA       0.50 
1  in.  long,  and  shorter    EXTRA      0.50 
Longer  than  5  in    EXTRA 
Less  than  200  lb    EXTRA 
Countersunk  heads    EXTRA 

Copper  rivets   
Copper  burs   

4.50 

?3.50 
J3.S0 3.75 

3.50 3.50 

4.00 

3.5Cn^t 

3.00 

3.50 4.0c 

3  00 3.50 

■i.m 

3.00 
3.50 4.00 

3. CO 
3.50 4.00 

33.25 

3.35 

0.25 

0.50 

65-5% 

«3.00 
3.10 

0.15 0.15 

0.50 0.50 

0.25 
0.50 

0.35       33.35  bate 
60-5%        50%      50-10% 

  40%  50%         
I.ard  cutting  oil  (50  gal.  bbl.)  per  gal.       ?0.6S       20  50      ?0.67i 
Machine  oil,  lubricating,  (50  gal.  bbl.) 

pergal           0.45         0.35         0.40 

Belting — Present  discounts  from  list  in 

fair  quantities' (J  doz.  rolls) 
Leather: 

Lightgrade          50%    50-5%  60-10% 

Medium  grade      40-5%  40-10-2J%    50% 
Heavy  grade              35% 

Rubber  and  duck: 

First  grade         60-5% 

Second  grade   60-10-5% 

Abrasive  materials — Insheets9xllin'.:  , 
No.  1  grade,  per  ream  of  4  SO  sheets, 

■  Flint  paper         35.84 
Emery  paper      ,    8.80 
Emery  cloth         27.84 
Flint  cloth,  regularweight, width  3i 

in..  No.  1  grade,  per  50  yd.  roll,         4.50 
Emery  discs,  6  in.  dia.,  No.  1  grade, 

per  100. Paper    1.32 
Cloth...,.          3.02 

40%      40-5% 

50- 10%  40- 10% 
60-5%  60-5% 

33 .85 

11.00 
32.75 36.48 

8.80 29.48 

4.95 

1.49 3.20 
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Machine  Tools  and 
Machinery  Wanted 

Machine   Toob 

TW  rota^kc  Marhia* 
■HMMtertKrar  l«biio 
•  It  h.  or  II  !«.   I 

-1^   Woftk   auvl   Co.— 
'  ikMkr.  wMli  katf*  M-IU 

Ik  iMC   t  Uk.  c«Ula«  oBpMMy. 

rWVft.    A«t.— «•!««  MMt   ptMMT. 

•».  •■>ttn     <*i—  Ok,  tM  till  ai-— 
illi  M   mmiMi   teak*  ft«    I*  «>■••   wlnrt*!. 

-TV*  RmtIi  a  MvaMV  Co. 
B  MaUMoa  lamuc   UiIm 

AlcfcisMi.    T'-dHu    41 
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rt  -     RncWwond    Optical ■'      "     IIIIN^n. 
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.  ra^ral  fMr— Tba  TrtaagI*  Machlcw 
lor.    W     It    Mil.    n-rf.    Tr'>«.    mnA 
ttcr^««>  14  fv  and  om  t  fi.  laih* . 

■ai^ifi  :    4(   la    radin  dnn   Prow : 
krdraalM   pr*«a :    <-rtlnd«r   *rtnd«r  : 
V  aad  MlMT  amaTI  inni*.   rt>a»4). 

|to«r«N  —  TV.     r,ti»f»|     MarhlfM- 
r«^    1*11    Mnrrrll   HI.— on*    }•   la. 

■k  ka'k  t—n4  4mi  pr»aa  (im^I. 
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M        J   ,t:       -.,    otarlc   Hotor*  C»,  Itt 
.>r.n.    I'urrh.    A«t — bor- rotoubllv  rylmdvr*. 

''J       I    '  •■    N'aU.    Vliaphoiie 
(pkonoffrapha),  C. 

; .  prraana.    acrvw    ma- 
<bluca  aitU  ullix    cuiuiiiatlc  laaohlncry. 

If.  T,  BrawaTllW— P.  Pa«a — (hrradlns 
and  iapplac  maehlne  fur  Water  Bd. 

IT.   T^  I^wvOto— a.    A     Smith   Co..  Slat* 
aad  Jarkaon  ■(..  Q.  A.   Smith.   Purrh.  Ast. 
-amall    luirk    r'-arnl    rniclnr    Uthr :    mlllvr 

and  uprlcht  post  drill :  air  compmoor  and lank. 

W.  T«  0«dvB*bar« — It  and  H  llunai  Co.. 
IS  l.«hv  81  — altoKi  mrial  punrh  prraa  anil 
una  tonnlns  roll. 

N.  T..  OcdMwkarv — Slartpr.  Ignition  * 
Raiirry  8<frvlr»  Co..  tt  Waahlnflon  St..  O, 
1'  lla«m.  I'urfh.  Act. — llrht  liiilif  lo  carry 
piilliihlnK  niandrrl  alaa  coniiiUii-  iMtllrry  ro- 
Ckarcinc  machinery  and  i-quipinint. 

N.  Y..  tltra— A.  Becker.  SIS  William  St. 
I«  In  Mark  Rrarvd  rnicinc  lallie  and 
miller  alM  hirh  apead  iwlat  drltU. 

W.  T..  Waterly — Tho  Jame*  Taylor  Co.. 
Fbltoa  St..  (lutldry  ra-palr  anil  rharjiInK) 
— complete  tuKtrry  rharjclnit  plant  and  ma- 
rhlaary  and  e<jui|>mfnt  lor  rvpalni. 

O.  riartaaall— Th*  Jona*  Madilne  Tool 
<*<v.  4S&  Baat  Pearl  8U  A.  Jonaa.  Puroh. 
Act —one  III  In.  x  SO  tt.  lathe:  7S  In.  bor- 
Ins  mill :  (0  In.  opon  aide  planer.  It  ft. 
table ,   S4   In.  ahaper. 

O..  riaelnaall— W  Powell  Co..  tStt 
t'oleraln  Avr.  manufacturer  of  valvea— 
double  aplndlr  mlllinc  machine  for  mitlinc 
tapered  aquarea  on  valva  atema. 

O..  naelnaall— The  Randle  Mchy.  Co., 
17I&  rower*  St.  (].  Blerbaum.  I>urrh.  Act. 
— ancle  Iron  ahear  to  cut  ami  punch  t  In. 
anclea  .  I  In.  KIcnall  A  Ke«-I<T  |il|ie  thiead* 
Inc  machine,  molur  drlvrn.  2&U  vuli.  It.  C. 
motor .  hyilraullo  wli<'<-l  preaa  S<>0  to  too 
ton :  car  whi-rl  borlnc  mill  for  wheela  St  In. 
diameter,  on  thread,  and  to  bore  41  la. 
hole 

O..  naetaaall— The  Smith  Mchy.  Co.,  < 
Kaet  >rd  Ml  .  J.  O.  Smith,  Purrh.  Act. — 
one  .Vu,  4i>  lleald  cylinder  rrlnder :  iS  in. 
drill  |>rea«  and  a  No.  IS  Toledo  or  No.  t* 
IllUa  preaa  with  t  In.  Btroke. 

C  OeTelaad —''handler  k  Prkw  Co,, 
*t««  Carnecla  Ave. — heavy  duty  drillinc 
machine. 

O..  rievelaad — Th*  Cooper  Sprinc  Co., 
SJja  Center  St. — BrlnnelMiardln  l<-atlnc 
machine. 

0„  rie«e4aad— The  Itall  Weldinc  * 
Mondlnc  <'<•-  I«lt  CullamiT  St — on*  !•  to 
I  nil  itm  ceared  preaa,   (uaed). 

O..  Marlaa-'The  MunUick  Dlahwaahlnc 
Marhino  Co ,  I'  H  l(>>l>.r.  I'ren  — aeveral 
kliid*  of  metal   wiirklnc   marhinrry, 

ra.,  Carrr—  The  t'lilled  States  Chair  Co., 
1  B.  PaiiJ-raon.  Prea.  and  Treaa,— «lia  back 
knive  lathe 

ra..  rHIabarah— C,  U  Flaccua  Olaaa  Co.. 
110*  Kmpire  liidc.— one  14  In.  and  one  IS 
In.  lathe  auiiablr  for  claaa  mouM  work, 

Wl*..  Madlaaa— W  V.  Clark.  SI  or.  Keyea 
Aw  equipment  for  carace,  Includlnc 
pumpa.  oil  aiorace  lank,  etc. 

Wla..  Mllvaahee— A  nraunka  A  Son.  411 
;ilh  St.  laloei  metal  workera)— ahect 
metal   brake   and   cuttrr   foroter. 

Wla..  Mltwaahee — The  Wlaennabl  Auto 
ICschance.     lit     Syeamor* 

WU..  MUwaakae— C.  ZawatskL  111  8»- 
bleakl  SL— lathe,  drill  preaa  and  caaollne storace  tank  and  pump. 

iria.,  Sparta  —  F.  J  Homke  —  equipment 
and  auto  repair  machinery  for  propoaed 

carace  on  South  NS'aler  BU 
Wla~  Staehbridce  —  The  Stockbrldce 

Sheet  Metal  A  Plumbinc  Co,,  c/o  N.  Karia 
— ahaet  metal  wurklnc  machinery. 

Oat,  »alkl  — M.  C.  B»*oroft  —  cempl*te 
*gulpiii«nt  for  modem  carace  and  auto 
repair  ahop.    Eatlmatad  coal,   110,000. 

Oat.,  Harala— Tha  Dominion  Alloy  Steal 
Cor|>..  Sarnla.  C.  H.  Wllla,  Maryavllle, 
Mlrn„  Interrated  —  equipment  and  elei-- 
Irlcally  operated  furiiacra  for  ateol  plant 
on  St.  Clair  St. 

Oal..  HI.  Thoataa — The  City  Council,  A. 
Stokea.  I'hn.  —  i-qulpment  fur  repair  ahop 
and    caaollne    atatlon. 

Machinery 

ria.,  Hradeatawn — J.  L..  Watorbury  Co, 
— complete  narrow  tauce  railroad  equip- 
ment.  Includlnc  locomotivea,  cara,  tracka 

etc 

fla.,  Thomaavllla  —  The  Dawea  Conatr, 
Supply  t-o,.  I>,  O  Box  S14,  J,  P.  Dawea. 
Mcr. — complete  line  of  machinery  for  the 
manufacture  of  sand  paper. 

la^  i>ea  Molaaa— The  IVa  Molnea  Print* 
era  Bxchance,  SIO  2nd  SI. — prIiMInc  preaa 
and   atereotypo  machine. 

III.,  rhieaca— O.  A.  Daveneau,  SKS  South 
SUte  St.— niter  preaa,  t  tt.  aquare,  t  to  IS 
leavea,  with  or  without  pump,  elaotrlcal  or 
ataam  driven   (uaed). 

Maa*..  Baalea— W,  H.  Field  Co.,  tt 
WaahliiKton  St.,  N. — woodworklnc  ma- chinery, 

Maaa.,  Whltlaavllle— The  Whitin  Machine 
Wka.,  Main  HI. — one  JO  Ion  hand  power 
orane,  4t  ft.  I  In,  apain 

Mlak.,  I>etr«l(— A  W.  Pellera,  lOSS  14lh 
Ave. — planer  and   matcher,   (uaed). 

Mich..  Delrull — R.  R.  Stoat.  Silt  Wood- 
ward Ave. — complete  plallng  outfit,   (uaed). 

Mlaa  ,  itaadelte— V.  TI.  Rlcd,  P,  O.  Bos 
101 — lypa  aettliic  machin*. 

Mlaa,  MlnaeapolU— H.  C.  Johnaon,  STtO 
Lyndale  Ave.,  S.  (creamery  producta)— 
power  machinery,  churna,  mixera,  ate. 

Mlaa..  Mlaneapalla  —  The  SIrutwaar 
KnItInK  Co,,  781  Kant  Mth  St,  —  W.  A. 
Slruthi-ra,  Secy, — knIlInK  machinery,  full 
faahlon,    for   propoaed   factory. 

Mlaa.,  Mlnaeapalla — The  Weatern  News- 
paper Union,  200  .North  Srd  St.— oyllnder 

cutter. 

Mlaa..  HI.  I.aala  Park— The  MInaeaDotIa 
roncri'li-  Co..  J.  C.  Melville,  111  Bulfdera 
F:xchanire  Bide..  Minneapolis,  Secy. — bait 
elevatora.  mixers,  block  nuushlna,  cravlty 

ronveyora,  lift  truck,  and  two  «l*ctrle' motor*. 

Mian.,  WeUa— The  Mirror.  J.  R.  Bohoneid, 
Purch,    Act. — four  pace  press. 

Ma.,  Dodaaa— I..  Stewart — one  I  x  S  elr> 
cular  prIKInc  prnaa  and  type. 

Ma..  JaaUa— W.  F.  Bamett.  1*07  Mabl 
St. — electric  paper  cutter  for  Job  printing 

plant. Ma.,  Japlla— n.  W.  Oahacan  A  Son,  tOT 
WmI  »lh  St.,  K.  M.  Oahacan.  Puroh.  Act. 
— print  Inc  prasa. 
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Mo.,  Joplin — The  JopUn  Machinery  Ex- 
change, 211  East  4th  St„  R.  M.  Clark,  Mgr. 

— two  or  three  2,  3.  4  or  5  ton  24  or  36  In. 
gage  electrio  locomotives  for  mine  work, 
either  storage  battery  or  trolley  type 
(used). 

Mo.,  KHnxax  Clt.T  —  Brown-Preuss  Sta- 
tionery Co..  918  Grand  Ave.,  J.  Brown, 

Purch.   Agt. — muiti-color  printing  press. 
Mo.,  Kansas  City — The  Drovers  Tele- 

gram Co..  Inc.,  1505  Genesee  St.,  W.  P. 
Neff,  Purch.  Agt. — folding  machine  for 
newspaper  plant. 

Mo..  Kansaii  City — The  Lion  Oil  &  Re- 
fining Co..  622  Finance  BIdg.,  V.  H.  Smith, 

Secy. — one  1,200  bbi.  agitator;  4  miles  of 
4  in.  pipe  line;  couplings;  15.000  bbl.  steel 
water  top  tank;  8  miles  of  2  In.  extra 
heavy  pipe ;  miscellaneous  valves  and  fit- tings. 

Mo.,  Kansas  City — The  Lowell  Press, 
3017  Main  St.— printing  press  and  supplies 
for  job  printing  plant. 

Mo.,  Maplewood  —  H.  K.  Lou.sche,  7208 
-Anna  St. — woodworking  machinery  tor  saw 
mill. 

Mo.,  Hpriiiefleld — W.  E.  Greon.  719  Boon- 
ville  Ave. —  small  tool.s  including  hammers, 
anvils,  chisels,  wrenches  and  automatic 
bellows. 

Mo.,  Valley  Park — The  Barbour  Boat  and 
Pattem  Co. — straightening  machine  and 
rolls. 

Neb.,  Lincoln — The  Nebraska  Material  & 
Supply  Co.,  117  North  9th  St..  W.  H.  Blxby, 
Purch.  Agt. — belt  driven  air  compressor, 
capacity  50  cu.ft..  CO  to  70  lb.  pressure, 
(used). 

N.  J.,  Newark — W.  H.  Hall,  563  18th  Ave. 
power  feed  rod  and  Dowel  m-achine. 
Hawker  No.  2  (used). 
N.  Y..  Blnichamton — The  Blnghamton 

Limestone  Co. — rock  crushing,  conveying 
and  grinding  machinery  for  agricultural 
lime  plant. 

N.  Y.,  Blnghamton — W.  S.  Jennings,  91 
Carroll  St. — pneumatic  marble  cutting, 
polishing  and  marking  machinery  and  tools. 

N.  Y,.  Brooklyn — Berman  Bros.  &  Linde- 
man  Co..  Inc.,  2384-2392  Atlantic  Ave., 
manufacturers  of  knit  good.s — knitting 
machines.  7  and  9  in.  Sniker  top,  2  or  4 
feed,   285   and  365   needles  to  the  cylinder. 

N.  Y.,  Brooklyn — A.  Starke,  50  Columbia 
St. — electric  hoist,   J  ton,   a.c. 
N.  Y..  Buffalo — Bd.  Educ,  1401  Tele- 

phone Bldg.,  D.  J.  Sweeney.  Purch.  Agt. — 
receive  bids  until  April  19  for  woodwork- 

ing tools. 
^.  Y.,  Caledonia — The  New  York  Alfalfa 

Mills,  H.  R.  McKay,  Purch.  Agt. — grinding, 
sieving.  elevating  and  conveying  ma- 

chinery and    equipment   for  feed   mill. 
N.  Y.,  Canandaig^nn — The  Central  Sa.sh  & 

Door  Mfg.  Co.,  R.  K.  Pool,  Purch.  Agt. — 
double  surface  planer ;  rip  saw  and  table ; 
Sander. 

X.  Y.,  Cattarangns — F.  E.  Cobane.  Jef- 
ferson .St. — air  compressor  and  tank  200 

lb.  pressure  ;  hydraulic  rim  press  and  2  ton 
triplex  chain  hoist. 

N.  Y.,  Corninir — Allen  &  Andrews  Choc- 
olate Co.,  67-71  West  Market  St. — W.  W. 

Allen.  Purch.  Agt. — -candy  making  machin- 
ery and  equipment. 

N.  Y..  CorninK — The  Corning  Brush  & 
Sponge  Co..  Hart  St.,  A.  Anderson.  Fuller 
Ave  .  Purch.  Agt. — special  woodworking 
machinery  for  the  matrufacture  of  brush 
backs  and  handles. 

N.  Y.,  nennsboro — The  Deansboro  Feed 
&  7  'imber  Co. — woodworking  tools  and 
equipment. 

N.  Y.,  Forestvllle — A.  E.  Dye  Milling  Co., 
H.  A.  Dye.  Purch.  Agt. — flour  and  feed 
grinding,  grading,  elevating  amd  conveying 
equipment. 

N.  Y.,  Gainesville — The  Gainesville  Dai- 
rymen's Ijcague  ■ — machinery  and  equip- 

ment also  cold  storage  system  for  pro- 
posed milk  pasteurization  and  bottling 

plant. 
N.  Y..  Oonvernenr — The  Gouvemeur 

lyimestone  Co. — crushing  and  grinding 
equipment  for  the  manufacture  of  agricul- 

tural lime. 
N.  Y.,  Gonverneur — The  International 

Pulp   Co. — talc  grinding  machinery. 
N.  Y.,  Henderson  Harbor — The  Snow- 

Garage  Co..  G.  Snow,  Purch.  Agt. — one  2i 
ton  capacity  tripiex  chain  hoist  with  300 
ft.  track  and  traveler. 

N.  Y.,  Jamestown — C.  F.  Carlson,  19  Nor- 
wood Ave. — small  blue  printing  machine. 

N.  Y.,  Lackawanna — W.  J.  Lohr  Co.,  Le- 
high Ave.  anfl  Ridge  Rd. — machinery  and 

equipment  for  60  ton  daily  capacity  ice Vlant. 

N.  Y.,  LaSallo— A.  LeBar  &  Sons  Co., 
Belden  Ave.  and  River  Rd.,  A.  LeBar, 
Purch  Agt. — machinery  and  equipment  for 
artificial  ice  plant,  25  ton  per  day  capacity. 

N.  Y.,  I.orkport — A.  \V.  Jack  Corp. — 
machinery  and  equipment  for  the  manu- 

facture of  asbestos  paper. 
N.  Y.,  Lowville — The  Bordner  Cap  Co., 

manufacturer  of  pasteboard  bottle  caps,  C. 
W.  Bordner,  Purch.  Agt. — special  auto- 

matic machlmery  for  cutting  card  ■  board discs. 

N.  Y.,  Moiiawk — The  Elizabeth  Street 
Garage — complete  battery  charging  outfit 
with  converter  and  panel ;  cylinder  grinder 
(Heald  or  similar)  ;   two  ton  hoist. 

N,  Y.,  Naples — M.  J.  Maney — machinery 
for  the  manufacture  of  wire  handles  for 
grape  baskets. 

N.  Y.,  PortcheHt«r — M.  Dl  Leo,  West- 
chester Ave. — conveying  machinery  for  300 ton  coal  bunker. 

N.  Y.,  RoclieHter — A.  W.  Hopeman  &  Son, 
569  Lyell  Ave. — -woodworking  machinery 
for  proposed  furniture  factory  on  Hague  St. 

N.  Y.,  Rome — The  Rome  Milk  Corp.,  Inc., 
W.  Murphy,  Purch.  Agt. — milk  handling, 
pasteurizing  and  bottle  capping  machinery 
and  equipment. 

N.  Y.,  Watertown— A.  M.  Osborne.  741 
Davidson  St. — bread  and  pastry  mixing 
machinery  and  baking  ovens. 

N.  Y..  Wayland — J.  E.  Barber — printing 
press  and  job   equipment. 

N.  C,  Garner — N.  L.  Broughton  Cotton 
Seed   Co. — cotton  seed  culler. 

N.  C,  Mt.  Airy — .Tones  &  Wilson.  A. 
Jones.  Purch.  Agt. — hand  rock  crusher  to 
handle  about  5  yd.  per  hr. 

N.  C,  ReidsvllTe — The  Amer.  Products 
Corp..  B.  R.  Stone,  Mgr. — complete  line  of 
bottling  machinery  and  equipment  for 
small  plant,  including  filling,  corking  and 
labeling   machines,   conveyors,   etc. 

N.  C,  Rutherfordton — The  Taylor  Lum- 
ber Co.,  W.  C.  Taylor,  Mgr. — complete  line 

of  hand  planing  mill  machinery. 
N.  C,  Thoninsvllle — J.  P.  Long — machin- 

ery and   equipment   for  laundry. 
N.  C,  WaynesviUe — The  Natural  Abra- 

sive Mining  Co.  of  America,  F.  R.  Hewitt, 
Treas. — machinery  for  proposed  grinding mill  at  Willets. 

O..  Akron — Brown  Graves  Co.,  85  East 
Miller  Ave.^ — one  veneer  jointer  to  point  86 in.  veneers. 

O..  CLnrinnatl — The  Economy  Mchv.  Co., 
42S  East  Pearl  St.,  J.  Plynn,  Sr.,  Purch. 
Agt. — double  drum  double  cylinder  hoisting 
engine,   7   in.  x   10   in.  cylinders. 

O.,  Cincinnati — The  Ohio  Mchy.  Co.,  24 
West  2nd  St. — band  saw ;  saw  table ; 
pony  planer;  jointer;  planer  and  matcher; swing  saw. 

Pa.,  Corry — The  Corry  Jamestown  Mfg. 
Co.  (manufacturer  of  furniture) — several 
presses,  smaller  than  30  ton. 

Pa.,  Pittsburgh — The  Enterprise  Fdry. 
Co..  1400  Xixon  St. — foundry  equipment  to 
replace  that  which  was  damaged  in  recent 
fire. 

Pa.,  Fittslmrgh  —  T.  A.  North,  825 
Maginn  Ave.,  N.  S. — woodworking  ma- chinery. 

Fa.,  Pittsl>UTKh — The  Standard  Sanitary 
Mfg.  Co.,  Preble  Ave. — one  60  in.  open  side 
pi-aner. 

Pa..  Pittshursrh — The  Pittsburgh  Supply 
Co.,   Ross  St. — two  20  ton  overhead  cranes. 

Pa.,  Westfleld — The  Pennsylvania  Pota.sh 
&  Fertilizer  Co. — machinery  for  the  manu- 

facture of  potash-fertilizer.  Exclusive 
rights  to  the  Kreiss  process. 

S.  C.  Suluda — R.  H.  Etheridge.  wood- 
workiiig — knife  grinder  for  planer  bits, 
hand  feed,  al.so  power  feed  ripsaw,    (used). 

S.  C,  Williston — L.  M.  Pearson — modern 
machinery  and  equipment  for  creamery. 

Tex.,  Houston — The  Worshara  Bros. 
Motor  Co..  J.  H.  Worsham.  Purch.  Agt. — 
air  compressor,  10  hp.,  power  motor,  air 
tank. 

Va..  Emporia — W.  W.  Rich — log  saw  mill 
complete,    (used). 

Va.,  Hopewell — The  Hopewell  Ice  &  Cold 
Storage  Co..  W.  C.  Ellis,  Mgr. — electrically 
operated  machinery  for  ice  i>lant. 

Va..  Lodge — B.  B.  Dawson — canning  ma- 
chinery and  equipment  for  small  plant, 

(new   or  used). 
Va.,  Lynchl>urK — The  Texas  Arkansas 

Petroleum  Corp..  P.  O.  Box  592,  W.  W. 
Hancock,  Pres.— well  dirilling  machinery 
and  equipment. 

Va.,  Norfolli — J.  B.  Porter,  P.  O.  Box  255 
•— variou.'s    small    tools    for    tinning    work, 

such  as  shears,  cutters,  cornice  brakes, 
etc.,  also  about  40  hp.  tubular  boiler, 
(used). 

Va.,  Norfolk — The  Tidewater  Paper  Co., 
Newcastle  and  Water  Sts.,  R.  A.  Barrett. 
Purch.  Agt. — one  10  x  15  job  printing  press, 
t^handier  and  Price  preferred   (used). 

Va.,  Richmond — The  Richmond  Housing 
Co.,  P.  o.  Box  131 — portable  saw  outfits. 
Va.,  Wllllamsburc  —  The  Peninsular 

Dairies,  W.  Giiley,  Secy. — dairy  machinery 
and   equlpmenit. 

Va.,  Wylhevllle— R.  P.  Johnson,  Lumber 
mill — locomotive  dinky  engine;  conveyor 
loader  for  coal,  sand,  etc.,  also  four  side 
planer    and    matcher,    (used). 

Wis.,  Appleton— H.  C.  Kattke,  695  Ap- 
pleton  St.— blacksmith  shop  machinery  and 
equipment. 

Wis.,  Black  River  Fallii — The  Vaudrcul 
Wood  Products  Co.,  R.  Koehler,  Purch.  Agt. — power  saws. 

Wis.,  Kao  Clalrr — The  Northwestern 
Steel  &  Iron  Wks..  Spring  and  Ball  Sts. — 
chain  hoist   for  machine  shop. 

Wis..   Junction   City — The   Cera  Mfg.  Co. . — planer  and  saws. 

Wis.,  Marshfleld — Blum  Bros.  Co.,  135 
West  9th  St.  —  woodworking  machinery, 
power  machine,  motors,  craters,  etc.,  for 
proposed   butter   tub   factory. 

Wis.,  Murshfleld — J.  Froelich,  Route  5 — 
cheese  makmg  machinery,  including  vats 
and  separator,  line  shaft  drive. 

%V1h.,  Muj-vIIIc — The  Peerless  Traveling 
Goods  Co. — special  machinery  for  proposed 
factory  on  Main  St. 
Wis.,  Merrill — Smith  Bros.  &  Kuehl 

(woodworking),  C.  Kuehl,  Pres. — planers, 
shapers.   band   saws   and   sawing  machine. 

Wis..  Milwaukee— The  Ackerman  Oil  Co., 
221  Grand  Ave.  —  gasoline  storage  tanks 
and  pumps  for  proposed  filling  station  at Cudahy. 

Wis..  Milwaukee  —  The  Interior  Wood- 
work Co.,  521  Park  St. — additional  equip- 
ment including  a  motor  generator  set. 

Wis..  Milwaukee — The  Plymouth  Mfg. 
Co..  address  M.  Mann,  Plymouth,  Wis. — machinery  for  the  manufacture  of  dress 
goods,  etc. 

Wis.,  MMwankee  —  W.  J.  Raley,  711 
Chestnut  St. — gas  storage  tank  and  pump. 
Wis.,  Watertown — J.  J.  Looklin,  630 

West  Main  St. — milk  handling,  pasteurizing 
and  bottling  equipment. 

Wis.,  Waupon — C.  A.  Shaler  Co. — special 
machmery  and  power  machinery  for  vulcan- 

izing plant. 
Ont..  St.  Thomas — The  St.  Thomas  Pack- 

ing Co.,  W.  H.  Moody,  Mgr. — materials 
and  equipment  for  proposed  cold  storage 

plant. Ont.,    Straiiiror   —    The    Butler    Woolen 
Mills — woolen  mill  equipment. 

^■■tiiittiiiittiii   iiniiiiiiiiiiilliiiiiiiiiiiiiiiiiiiiimiitiiiiiiiiiiiiiiinitM   niiiiii,i,.j 

f     Metal  Working  Shops 
^""■■'   "i>iitiiiiiiMiiiiiiiiiiiitiittiiiii   iiiitiiiiiiiiiiiMitiiiinMiiiiiiiMiiiiiiiiia 

Conn.,  Bridgeport — The  Bridgeport  Auto Co.,  Inc.,  3S6  Fairfield  Ave.,  plans  to  iiuild 
a  2  story  service  station  on  Courtland  St Estimated  cost,  $40,000.  Architect  not selected. 

Cal.,  Los  Angeles — E.  A.  Gray  Co.,  510 
South  San  Pedro  St.,  has  awarded  the  con- 

tract for  the  construction  of  a  1  story  ma- 
chine shop.     Estimated  co.st,   $40,000. 

Cal.,  Oakland  —  The  Walnut  Grove 
Creamery,  41st  and  Market  Sts..  has 
awarded  the  contract  for  the  construction 
of  a  2  story  blacksmith  .shop  on  41.st  and 
Market  Sts.     Estimated  cost,  $5,000. 

Cal..  San  Pedro^The  Regan  Forge  Co 
I'  s  awarded  the  contract  for  the  construc- 
lion  of  a  1  story,  8n  x  200  ft.  founrlrv  and 
machine  shop.    Estimated  cost,  $60,000. 

Cal.,  Tranqnility  —  The  Tranquilitv 
l^nion  High  School  Dist.  is  having  plans 
prepared  for  the  construction  of  various 
.school  buildings,  including  machine  shop. farm  mechanics  building,  etc.  E.  J.  Kump, 
Rowell   Bldg.,   Fresno,   Archt. 

111.,  Chicago — Z.  E.  Smith,  Archt.,  305 
East  55th  St..  is  receiving  bids  for  the 
construction  of  a  2  storv.  50  x  50  ft.  fac- 

tory at  414  East  34th  St.,  for  the  Chicago 
A\'heel  &  Spring  Co.  Estimated  cost. 
$25,000. 

III.,  Highland  Park  —  Holmes  &  Flinn, 
Archti?.,  S  South  Dearborn  St.,  Chicago, 
are  receiving  bids  for  the  construction  of 
a  1  story,  50  x  140  ft.  garage  and  auto 
repair  shop  on  Laurel  and  1st  Sts.,  for 
G.  H.  Koon,  47  South  St.  John  St,  Esti- 

mated cost,   $40,000, 
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ltl«%war  Omaa»n«». 
t«r*r  of  al**!  raltwaf  rroaa- 
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iraaMi'i 
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a  U  loi ■w|«4  ruM.   t<> 

-Tb»  OaliMavill*  Dal- 

plant 

and 

.00. .«M  <8M>^  P.  O.)— («•  Ava-  pImw  to  MiiM 
oa  uSyiAva.    B>tl- 

H.  T-  Harkaiiar — Tb*  BarOiolonw*  Co. 
tar.,  til  lit.  I'aMl  St  .  manurarlur«r'Br-|«* 
<T«aak  plaiia  to  bulM  a  I  atory.  I«  x  to 
ft.  aMRmi  to  Ra  toolory.     KallmaCad 

Arrhl.     OB 

natfl 

M  •nuk  DMirbom  w  ^'htraaa. WW  aaaa  rarrlr*  kMa  for  <•»  mnairucikM 
af  a  t  aiary.  I**  ■  IM  ft  to'-tory  on  Hroad 
IM.  for  J.  n.  aaHa.  lit  Broad  Rl  (manu- 
tmttmfr  of  awaaMMlaal.  BMIawlad  ooat, 
|TI.*** 

Wto.  — -  -        "     F    rterii.   tl*t  Kryaa 
A«*..  I*  kailaa  (dana  praaarrd  for  Iba  poa- 

a   I   Blorr.  •*  s   II*  n.  tara^ 
lalba  aa  rnlvaraHy  HI.     BHI- 

A.    K     tonall.    Klb- 

•tt.M«. n.  T.  Boakaator— A.  W.  Henamaii  A  Bon, 
Mt  UyrU  Arai..  pUna  to  buUd  a  (T  s  IM 
ft.  IMralturo  tonory  en  Hacv*  St.  |£kI* 
■uitad  coat,  f  JO.M*. 

M.  T..  Itoakmar  C.  W.  Qatar.  !«•  Baat 
Mato  at.,  plaaa  to  balM  »  prtntahep  at  UT 
Laka  Air*.     BMlmatad  OMI.  t*.«M. 

N.  T_  Barka.lat^-'nia  Ro«b*Ot«r  Priat- 
In*  0».  (I  Main  8t„  B.  plana  to  ramedal 
aad  build  an  a<li1lllan  10  lU  plant.  SMI- 
malad  coat.  tl«.o«0. 

M.  T.  SarhMtar  ^  Bampaon-Wohlrab 
Parkinc  Co..  liulTalu  Rd.,  plana  to  build  a 
1  aiory.  II  x  lOH  ft.  ratrwarator  plant  on 
Krrr  81.  and  Plaid  lid.  HMImatad  ooat. 

tl(.*M. 
N.  r.,  WOMa— Tba  Natural  Abrasive 

Mlnlaa  Co.  of  Amarlra,  Waynoavlllr.  i>htna 
to  balM  a  aHndliw  mill  hara.  Batlnt«i<-d 
roat.  ttM.lM.  Addroa*  P.  R.  Hewitt. 
Wayaaavllla,  Treaa. 

O.  ririrlaad — The  KurlU)  Ave.  I.uin<>er 
Co,   1171.''   KU('ll<l  Avr..  ban  had  plana  |>ra- 
fiarrd  for  the  conatrurtlon  of  «  1  atory 
umber  yard,  Inrhidlnc  a  caraae.  at  IKIit 
Ma>-fleld  Rd.  ICallmated  coat,  $10,000.  Pri- 

vate plana. 

O..  rtarelaad  —  The  Penton  PuhllahlnK 
Co..  Raat  i:th  81.  and  I'hrniniit  Avi- ,  la 
havlna  plana  prepared  for  Ihr  lYinNtrurllnn 
of  a  f  nory.  itt  x  IM  ft.  puhllahInK  plHiit 

WVat   Ird  St.  and   L.Mkei>ldt>   Av<-.     liall- 

Pa-   PkNa 
Cn.    ITT    Dwlcht    81. 

mated  roat,  l(0*,*O0.  R.  K.  Power,  Treaa. 
P.  Cbaa*.  th  North  MIrhlsan  Ave..  Chl- 
ea««.  ArvbL 

Pa..  Balhlebeaa — R.  K.  L«r«a  Silk  (M., 
tib  aiid  l.lndrn  Sla..  haa  awarded  the  con> 
trart  for  the  •■onatructton  of  a  I  atory, 
«*  X  110  ft.  (Ilk  fartary.  Katlmaled  root. 

lUO.OOO. 
Pa..  MaKaaaparl  — The  Pelera  I>«cklnv 

Co..  Inc..  haa  awardi'<l  Ihr  •■ontrnct  for 
alterinc  and  buUdlnir  nn  addition  to  Ita 
plant.     Katlmatnl  ruat.  tlOO.OOO. 

i>a..  New  ('a>ll<^Tha  Wear  Well  Tire 
Co.  la  ha«  Inc  plana  |>r<-pare<l  for  the  ron- 
atrurtlon  of  a  I  atory,  &0  x  un  ft.  tire 
fartory  anil  a  II  x  HO  ft.  offlrr.  Katlmaled 
eoat,  tlO.OOO.  Karl  A  Altarhuler,  IK'an 
llld(.  Arrhta. 

Pa.  Pblla<— The  Atva  Carpet  A  Rue  Co. 
baa  award<-d  the  rontrart  for  the  oonalruc- 
tlon  of  a  1  atory  &n  x  l&O  ft.  carpet  mill 
OB  KInaey  and  Hedse  Avea,  Katlmated 

tlOO.OM. 
■The  MrCallum  SItV  Hoalery 
1it  81..  Nnrihamptnn.  Maoa., 

haa  awanlt^l  the  runiract  for  Ihr  c<>n- 
atruetlon  of  a  I  alory.  (t  x  171  fl.  hoalery 
mill  on  Rnoaevelt  Bird  and  tnd  St.  hara. 
lUtiroalad    coat,    fto.oto. 
Pa_  Phlla  —  Montgomery  Rroa.,  Ine., 

have  awar<1ed  the  iHtntrart  for  the  rnn- 
atrudl'in  of  a  t  atory.  17  X  70  ft.  a<ldl- 
tloa  10  parkinc  and  rubber  cooda  factory 
on  Penmae  and  Parker  Sta.  K«tlmat<-d 

eoat.    17,100. 
Pa-  Pblla.  —  The  S.  B.  Ire  Mfa.  Co., 

Front  anil  l.iiray  Hta..  haa  awnrdcd  th<< 
contrarl  for  ilie  ronalrurtlon  of  a  1  atory, 
71  X  IIS  ft.  and  I  atory.  II  X  lot  ft.  k>a 
manufa<rturln(  plant  on  Front  and  Uaray Kta. 

Pa..  Plliabarab— Tha  llardle  Broa..  l*«t 
Wherty  Avr..  are  hnvlnc  preliminary 
aketrhea  mad*  f»r  a  I  atory.  111  x  S&O  fl. 
ran<1r  fanory  on  PIVo  and  lllh  Bla.  !•>• 
flmai'^  <-f.»t,  tUO.ftOO.  J.  L,  Beally.  Jack- 

son  Bide .   Archt, 
rm..  Pbawalilii— The  Cronlnxer  Packtnit 

Co  plana  I.,  hulld  n  5  atory.  I0  x  TS  ft. 
parklna  plant.  Kallmaled  <oat.  lUifl.OOn. 
W.  II.  Laa.  It  South  ITth  St.,  Phlla.,  Arrht. 

Pa..  Wataaotawa— The  Walnonlown  Baah 
A  lo-or  Co,  pinna  to  build  a  factory  to 
replara  thf  <.n»  deairoyed  by  fire.  Katl- 

maled roat.   lUO.OOO, 

■.  1..  PravMeaee— Th.  Cnlwell  Worsted 
MIIU.  J"*  Hartford  Ave.,  haa  awarded  th<- 
rvtnirart  for  ih'  -  •■  iructlon  of  addltlona 
to  Ita  plant.   Inrlu'i:n-r  a  2  story,  tt  x  tOO 

ft  mill :  a  I  story.  I*  x  M  ft.  dya  house  : 
I  story.  IS  X  (n  ft  Imller  houae  :  I  atory, 
tt  X  Ii  fl  nimhlnr  nhxp,  and  1  alory,  St 
X  II  ft  Hhlpplnic  bulldiivi.  Ballmaled  cost. 
•  ltO.0M. 

>.  I,  Wealerlr— The  Westerly  Textll* 
Co..  II  Main  St..  has  awarded  the  oonlrart 
(nr  Ihr  roiiaiructlon  of  a  I  story.  It  x  to 
fl.  adilition  (o  Its  mill.  DMImatad  cost, 

tto.oou. 
Tax..  Ifashlaa  Maaad  —  Th*  Freeporl 

Sulphur  Co.  of  bYeepHrl,  Tex.,  has  awarded 
Iba  contract  for  the  consinictlon  of  a  com- 
Plata  suli'hur  nilolnc  plant   bar*. 

TaM  Hapawall  —  The  Hopewell  Ire  A 
Cold    Slorac*    Co.    Is    havlnc    pr*llmlnsrv 
flana  prapared  for  ths  conMniotton  of  n 

atory.  It  k  100  fL  lc«  nlant.  Batlmsted 
roM  between  tlO,«00  and  liO.OOO.  W,  C. KlUa.  Msr. 

W.  Ta..  lUekwssd  J.  1..  Homer  Im  Co« 
Clarkaaburc.  plans  to  build  a  10  ten  lea 

plant  bar*. Wla..  radahy— Tha  Arkarman  Oil  Co., 
ttl  Grand  Ave..  Mllwaukea,  has  awarded 
tha  oonlrart  for  the  ■'onat ruction  of  a  1 
story,  I*  X  to  ft.  warehouse  and  a  1  story, 
II  X  19  ft  flilinc  station,  hara.  Batl- 
matsd  cost,  tlo.OOO. 

M'U.,  Klhhara— F.  J.  Schmidt  plans  to 
build  a  1  story.  &0  x  Tt  ft.  lee  rream 
factory.  Kallmated  post.  tl&.OOO.  Ar«hl- 
twt  not   BPlccted. 

Wla.,  Madlaan— The  Pennsylvania  Oil 
Co,  Ttl  Kntu  Waahlnirton  81.,  has  pur- 

chased a  site  on  lUyton  St.  and  plan*  to 
build  a  1  alory.  tO  x  *l  ft,  oil  warehouse, 
ete  Rstlmated  cost,  batween  tifl.ooo  and 
110.000.     Arohllaot  oat   aalaoted. 

Wla        Menllewee— A,     *f       ni<-h|er     Sons 
Co     '  •■    ■  M  havlnR 
Plaii  n    of   s    1 
story.  .  i  .-..  !;.  ...1.1  kiii.K..i  plant  on 
South  »th  and  (Irand  Hta  ICstlmatcd  cost. 
Mt.noo.  U  I.  PenthUen,  Savings  Bank 

Bld(M   Archt. 
Wla,  Marahfleld — Rlum  Bros.  Co.,  115 

West  tth  St..  will  open  bids  about  May  I 
for  the  coiiHlnii-tlon  of  a  1  and  1  atory. 
>(  X  110  ft.  bultertub  factory.  Kstlmated 
coat,  1 1 00,000.  a.  A.  Krssin,  Msrshlleld, 
Archt. 

Wla..  Mayviniw^.  B.  Ilennen.  Archt..  71 
Rr>ulh  Main  81..  Kond-du-Knc,  will  receive 
hills  until  April  10  for  the  consinictlon  of 
a  1  atory,  f>0  x  tn  ft.  factory  on  Main  8t., 
for  the  IVerlcxa  TravelliiK  Oooda  Co. 
Kstlmalcd  coat,  l&0,000. 

Wis-  MllwBBbee— The  Quallly  Dairy 
Co..  2117  lladlcy  HI.  la  hsvlnjr  plsna  pre- 

pared for  the  ronatructlon  of  a  3  story, 
It  X  *<>  fl  addition  to  lu  dairy  on  Rur- 
leiich  St.  H>tlmaled  cost,  $10,000.  H.  W, 
Vo<-|g.    It    Michlcsn   St.,   Aroht. 

Wla..  Itahhoab— The  Mercy  HospltsI,  111 
llasri  .11..  In  IiuvItik  revised  plsna  prepared 
for  the  conairui'tlon  of  a  2  alory,  10  x  70 
fl,  Ixillrr  hoiiai-  and  laundry  and  s  1  story, 
42  X  100  fl.  convent.  Kallmated  cost, 
tnt.OftO.  K.  Krlclmaler  A  Sons,  412  Bway  , 
Milwaukee,  Archls. 

Wla..  Park  Falla — The  Flambeau  Paper 
Co  la  hiivlnc  plaiiN  prepsrad  for  the  con> 
atruction  of  a  2  story,  7K  xlfto  fi  wood 
mill.  h:stimsted  coal,  llOO.noo.  T.  W. 
Orblsnn,  ill  trollere  Ave.,  Appeilon.  Archt. 

Oat.,  Rarrv'a  Ray — Murray  A  Omnnlqu* 
plan  to  build  a  pulp  crlndlnir  plant,  Kstl- 
mated  coat,  $160,000.  Arrhlteot  not  se- 

leotad. 
Oal..  Rrldcsbar* — ^The  8t.  Thomaa  Pack- 

tnr  Co.  plttna  lo  build  n  cold  sturaiie  pack- 
Inir  plant  In  Cmwlsnd  Sect.  Kstlmsted 
cost.    $tO,000.     I'rivuto  plana. 

Oal..  Ottowa— Rwlfia  Canadian  Packing 
Co..  Ward  Mnrkct.  has  awarded  the  con- 

tract for  the  conatnicllon  of  a  I  story, 
to  X  100  ft.  cooling  plunt.  Kstlmatod  ooat. 

$11,000. On*.,  ntraUiroy — The  Tliillcr  Woolen  Mills 
plana  to  rdiull'l  plant  ulilili  wna  partially 
destroyed  by  flro.     Kstltnatad  oust.  $11,000. 

Oal,.  at.  Thomaa— The  HI.  Thomas  Pack- 
In*  Co.  In  huvinc  pliina  prepared  for  Iha 
nmalruclion  of  n  cold  aloruifc  plant.  Rati- 
matiKl  coat,  $60,000.     W.  H.  Moody,  Mgr. 

Oal..  Tnroato^ThK  Ijiwrnsoii  noiijjhty 
Co.,  II  Cliiirili  HI.,  iilnna  lo  IniHil  a.  2  etory, 
II  X  111  ft.  prinllnir  pinni  on  llainlllon 
St.  Ksllmated  ooat,  $26,000.  Archlteot 
not  •alaotad. 

Oat.,  WeDand— The  ITnlvprsal  CnskM 
Co.  plana  to  Imlld  a  factory  In  Maple  I.ieaf 
Park.  Kailmai.d  coal.  llS.niio  n.  A. 
Basquo.  Pres.     Architect  not  announced. 

Oat-  Wlarlon — The  Knstner  I>umber  Co 
plsna  lo  liulld  ssw  mills  to  repls«s  Ihi 
ones  deatroyrd  by  lira.  Rstlmsled  oosl 

$16,000. 
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Methods  of  Machine  Tool  Design 
Usual  Machine  Design  Methods  Do  Not  Always  Apply  in  Designing  Machine  Tools- 

Definition,  Classification  and  Requirements  of  a  Machine  Tool 

By  a.  L.  DeLEEUW 

THERE  are  manj'  books  in  existence  dealing  with 
the  design  of  machinery  in  general.  As  a  rule 
such  books  treat  mostly,  if  not  exclusively,  of  the 

design  of  machine  elements,  such  as  bearings,  shafts, 
keys  and  clutches,  connecting  rods  and  valves,  or  gears 
and  cams  and  pulleys.  Others  again  deal  with  the  com- 

plete design  of  certain 
classes  of  machinery,  such 
as  generators,  or  steam 
engines,  or  turbines,  or 
hydraulic  machinery. 

Having  thoroughly  ab- 
sorbed the  substance  of 

one  of  this  latter  class  of 
books  the  reader  would  be 
able  to  design  some  such 
machine  himself  and, 
though  that  machine 
might  not  be  the  best  ever 
designed,  yet  it  would 
contain  all  that  is  neces- 

sary to  give  it  a  certain 
amount  of  success.  There 
are  also  books  which  deal 

exclusively  with  the  de- 
sign of  machine  tools,  but 

they  differ  from  the  sec- 
ond class  which  was  men- 

tioned above  in  so  far 
that    the    student,    after 
thoroughly  absorbing  the  contents  of  such  a  work  would 
yet  not  be  able  himself  to  design  a  machine  tool. 

In  the  fallowing  pages  an  attempt  will  be  made  to 
describe  the  processes  through  which  the  designer 
should  go  when  designing  a  machine  tool.  It  will  be 
taken  for  granted  that  he  has  the  necessary  knowledge 
of  the  design  of  machine  elements  or,  at  least,  that  he 
knows  how  and  where  to  get  it. 

It  might  appear  that  the  rules  which  hold  good  for  the 
design  of  any  other  kind  of  machine  should  also  be 
applicable  to  machine  tool  design;  but  as  a  matter  of 
fact  there  is  a  great  difference  in  the  processes  involved 
when  designing  a  steam  engine  or  generator  or  boiler, 
and  those  used  when  designing  a  machine  tool.  One  of 
the  main  reasons  is  that  there  are  no  well-established 
data  from  which  to  start. 

Designing  a  steam  engine  we  start  with  the  amount 
of  power  to  be  developed  and  we  know  which  well-known 
elements  we  should  use  to  obtain  the  desired  result. 
We  have  a  general  picture  of  the  machine  we  are  going 
to  develop  and  we  know  the  order  in  which  the  details 
must  be  taken  up.    All  the  problems  which  come  up  in 

BOOKS  TELLING  in  detail  how  to  design 
engines,  generators,  hydraulic  machin- 

ery, etc.,  are  ready  to  the  hand  of  the  designer. 
When  he  tackles  a  machine  tool,  however, 
there  is  nothing  of  the  sort  available  and  the 
problem  is  a  much  more  difficult  one,  besides. 

Each  design  has  its  own  peculiar  difficulties 
and  in  addition  the  difficulties  inherent  in  its 

type,  whether  it  be  a  standard  or  single- 
purpose  machine. 

Nevertheless,  it  is  quite  possible  to  employ 

systematic  methods  in  tackling  each  in- 
dividual case.  The  development  of  such 

methods  by  one  of  our  best  machine  tool 
engineers  is  the  purpose  of  this  and  succeeding 
articles. 

the  design  of  a  steam  engine  have  been  studied  sepa- 
rately and  the  results  have  been  placed  on  record.  To 

design  a  steam  engine  of  given  horsepower  our  first 
question  is:  What  is  the  pressure  of  the  steam?  We 
then  decide  what  cut-off  we  shall  use  and  from  this  wa 
determine  the  mean  effective  pressure.     We  select  the 

length  of  stroke  and  we 

will  be  guided  by  con- 
siderations which  the 

problem  has  brought  be- 
fore us.  Having  mean 

effective  pressure  and 
length  of  stroke,  we  can 
at  once  determine  the 
diameter  orf  the  cylinder. 
We  can  now  check  up 
diameter  and  length  of 
stroke  in  relation  to  each 
other  and,  if  necessary, 
modify  our  first  choice. 

Knowing  the  cut-off  at 
which  we  wish  to  operate, 
we  can  lay  out  the  valve 
motion.  In  this  manner 
the  various  elements  of 
the  steam  engine  are 
brought  together  and  put 
into  concrete  form  step  by 

step.  The  same  general 
method  holds  good  for 

many  other  classes  of  machinery,  but  not  for  machine 
tools.  As  was  said  before,  there  are  no  well  established 
data  available. 

Besides,  there  are  other  reasons.  A  number  of  ele- 
ments which  do  not  enter  into  the  design  of  most  classes 

of  machinery  are  of  great  importance  in  the  design  of 
a  machine  tool,  and  even  such  elements  as  are  common 
to  the  machine  tool  and  other  classes  of  machines  are 
of  different  relative  importance  in  machine  tool  design. 
To  illustrate  this  latter  statement:  One  of  the  great 

elements  in  the  design  of  a  steam  engine — economy  of 
power — is  a  minor  consideration  in  the  design  of 
machine  tools.  We  are  perfectly  willing  to  spend  a  few 
extra  horsepower  if,  on  the  other  hand,  we  can  obtain 
economy  of  production — a  factor  which  does  not  exist 
in  the  steam  engine.  Such  elements  as  handiness,  ac- 

cessibility, freedom  from  vibration,  provision  for  tak- 
ing up  wear,  etc.,  are  of  the  greatest  importance  in 

machine  tool  design,  though  of  secondary  importance 
only  in  the  design  of  most  other  classes  of  machines. 

Not  only  do  we  lack  fundamental  data,  but  our  re- 
quirements are  never  definitely  stated.     In  designing 
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•i«1m  ««  kaow  cnctiy  what  stnOm  th*  vari- 
of  tkt  MiflM  mwl  rwist  and  «•  mb  buiM 

TtoimtaM  fai  tlw  MwiM  nrrwaaMMl  « 
•ntirrly  on  horse- 

la  a  lacklt  tool  the  atrain*  to 
«ktdi  IW  ouKhia*  ia  Mlii«tod  dapaad.  it  U  tru«.  on  th« 

of  tka  iiMilaftal  to  ba  rat  and  on  th«  »it»  of  cut, 
ala«  ••  a  noatber  of  othrr  things  >uch 

of  Um  laal  and  tlw  dacna  of  aharpnca*  to 
•Well  It  la  craod.  A  aMckina  tool  may  from  day  to 

day  ar.  for  thai  BMttar.  from  hour  to  hour,  take  en- 
tirair  dUfervnt  raU  «rith  entirviy  differvnt  tool*  and  in 

iHialj  dUI*rMit  matrrtaU.  Thrrv  ia  no  positive  limit 

M  to  tlw  aamnt  of  powar  which  must  be  tnuumitted  by 

the  MMdMBlaai  of  tka  avhine.  If  the  machine  is  de- 
•igMd  tm  a  t-ia.  bait  and  the  u»er  finds  that  ha  doaa 
men  k«va  eaoadi  power  to  take  the  cut  he  wanU  to  taka. 

be  tttbtMM  tba  bait:  or.  if  be  baa  a  motor  drive,  he 

a  Iwflar  lartpr  Neither  the  designer  nor 
la  aoMalM  la  thi«  matter.  After  the 

tool  laavaa  tha  haada  of  the  nunufacturer  it 

of  aoawbody  who  i«  concerned  with 
oaly.  and  that  i«  how  to  get  the 

Bt  of  production  out  of  that  machine. 
of  a  ataaa  aaviae  would  not  dare  to  double 

for  tha  ayahaal  lalflit  buret;  tba  u«er  of  a 
aoc  dara  to  tatenaaa  the  ataam  preaaure.  for 

tba  boikMT  aalfht  blow  up:  the  uaer  of  a  d>'namo  or 
6am  aot  dara  to  increaae  the  wattage,  for  the 

woold  bora  out:  but  the  user  of  a  machine 

tool  b  aot  limited  in  any  aenae  and  Ruy  keep  on  impos- 
ti«  haarier  and  heavier  duty  on  the  machine  until  it 

beaaka  down,  and  then  he  blamea  either  the  manufac- 
tvrar  or  the  daaigner  or  both. 

Aa  a  raaolt  of  this  lack  of  definite  information  and 

abB,  owcbina  tool  daaign  haa  depended  almoat 
oe  alow  arolatioa.  It  haa  been  almost  en- 

tirely in  the  handa  of  men  who  were  familiar  more  with 
tba  art  of  running  the  machine  than  with  the  art  of 

orltiMtlng  it.  During  a  period  of  many  yeara  a  cer- 
lata  aawoat  of  kaewladfa  baa  been  accumulated  and 

baa  baaa  traaaailttad  mora  or  laaa  by  word  of  mouth 

fioa  ooa  gOBaratiofl  to  another.  Moat  deaignera  when 
with  the  deaign  of  ntachine  toola  have  a  fairly 

ea  to  the  re<)uirementa  of  the  nuchine  they 

ar«  to  daaign.  bat  it  ia  doubtful  if  many  have  conaidered 
tbe  order  of  importance  of  theae  re<]uircment«. 

CuunncATioN  op  Machine  Toolb 

Maeblna  toob  might  be  divided  into  two  claMea, 

■peeial  asachinea  and  commercial  machines.  Though 
tbara  la  little  difference  in  mechanical  requirements  of 

there  ia  a  great  difference  in  the 

|»portaace  of  these  requirementa.  For  ex- 
tbe  chief  requirement  of  any  apecial  machine  ia 

It  ahall  do  properly  the  work  it  ia  intended  to  do. 
Tboogb  thia  akw  ia  one  of  the  nuin  requirements  of  a 

aiacblBa.  it  U  not  the  chief  one.  The  chief 
of  a  commercial  machine  is  that  it  shall 

Iw  maifcatalda  at  a  profit  and  as.  of  course,  it  cannot 
ho  marlwtabla  onleaa  it  fulfills  iU  duty,  it  muat  alao  be 
riMr"*  to  tbe  purpose  for  which  it  ia  built.  Aa  a 
raaah.  It  ia  not  ao  eaaential  that  one  ahould  carefully 

tlM  coet  of  manufacture  of  every  detail  of  a 
rial  nMcblaa.  On  the  other  hand,  aa  a  special 

line  la  awde  for  one  purpoae  only,  and  aa  that  pur- 
ls deftoitaly  known,  it  is  of  the  greatest  importance 

timt  It  shall  be  aa  aeonomical— that  ia.  aa  productive — 

in  its  operation  aa  it  ia  paiaible  to  make  it.  Though 
thia  same  thing  ia  desirable,  again,  for  a  commert-ial 
machine,  it  ia  abaolutel)'  impaiiiible  to  make  it  the  mnin 
feature  for  all  the  kinda  of  work  that  miitht  be  dono  on 
it.  It  standa  to  reason  that  a  36-in.  lathe  can  never  be 
ao  productive  for  the  turning  of  a  i-in.  shaft  aa  a  10-in. 
lathe  ran  be:  nor  can  the  10-in.  lathe  ever  be  ao  produc- 

tive for  a  7-in.  shaft  as  the  36-in.  lathe  can  be. 
There  ia  a  claaa  of  commen-ial  machine  tools  which  is 

built  for  one  purpoae  only — the  single  purpose  machines. 
We  might,  therefore,  divide  machine  tools  as  follows: 

1 — Special  machines;       2— Commercial  machines: 

2a — Single  purpoae  2b — General  utility 
machinea;  machines. 

The  claaa  2a  doea  not  offer  as  many  difficulties  to  tho 

designer  as  2b.  but  he  haa  still  to  reckon  with  the  re- 
quirementa of  economy  of  manufacture,  which  is  one  of 

great  importance  in  all  commercial  machines. 

Rbquirkments  op  Machine  Tools 

The  chief  requirements  of  any  machine  tool  whether 
apecial  or  commerrial,  are  the  following: 

(1)  It  muat  function  properly. 
(2)  It  muat  have  the  necessary  strength. 
(3)  It  muat  have  the  necosaary  rigidity. 

(4)  It  must  have  the  necessary  power  for  the  cuts  in- 
tended. 

(6)  It  must  have  the  necessary  feeds  and  speeds  for 
the  range  of  work  and  cutting  speeds  which  might  be 
handled  on  a  machine  of  this  type. 

(6)  Parts  must  be  so  proportioned  as  to  hold  wear 
down  to  a  minimum. 

(7)  Provision  must  be  made  for  the  taking-up  of 
wear  which  may  affect  the  accuracy  of  the  product. 

(8)  All  take-ups,  adjustments  and  parts  liable  to 
breakage  must  be  easily  accessible. 

(9)  The  machine  must  be  so  constructed  as  to  allow 

of  ready  repair.  In  other  words,  it  must  be  easily  as- 
sembled and  disaaaembled. 

(10)  Parts  ahould  be  so  designed  as  to  allow  of  eco- 
nomical manufacture. 

(11)  The  machine  must  be  easy  to  operate. 

( 12)  The  machine  should  have  a  pleasing  appearance. 
(13)  It  should  be  possible  to  handle  and  ship  the 

machine  by  proper  meana  without  danger  of  breakage 
or  distortion. 

Many  other  minor  requirements  might  be  mentioned, 

but  the  requirements  given  above  will  give  sufficient 
material  for  the  following  articles,  and  will  bring  up 

naturally  thoae  requirements  not  mentioned  here. 

As  to  the  order  of  their  importance,  there  might  be 

some  discussion  in  regard  to  aome  of  them,  but  this 

much  ia  aure:  that  number  one  will  have  to  stay  in  Ita 

place,  aa  meeting  all  the  other  requirements  ia  of  no 

benefit  unless  the  first  requirement  is  met — that  is, 
unless  the  machine  functions  properly. 

For  the  purpoae  of  the  subsequent  discussions  we  will 

give  the  following  definition  of  a  machine  tool: 

A  Machine  Tool  is  a  Metal  Working  Machine  for 

THE  Removal  op  Material  from  a  Piece  op  Work  and- 

Containino  Means  por  Holding,  Guiding  and  Con- 
trolling THE  Work,  or  Tool,  or  Both. 
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A  machine  tool  is  therefore  an  organization  com- 
posed of  a  number  of  elements  which  in  themselves  may 

be  organizations,  and  of  which  each  element  has  to  be 
capable  of  performing  a  certain  function.  There  must 
be  a  mechanism,  there  must  be  means  for  holding  the 
work,  means  for  holding  the  tool,  means  for  guiding 
either  or  both,  and  means  for  controlling  the  various 
movements  and  conditions.  It  may  be  that  the  same 
parts  are  used  for  more  than  one  function ;  in  fact,  this 
is  almost  always  so.  But  for  the  purpose  of  design  we 
should  keep  the  functions  apart.  The  table  of  a  milling 
machine  guides  the  work  and  it  also  has  means  for 

holding  it — the  T  slots.  Similarly,  the  carriage  and 
slides  of  a  lathe  or  saddles  of  a  planer  are  the  elements 
for  guiding  and  holding  the  tool.  However,  for  the 
purpose  of  design  we  consider  one  function  at  a  time. 

Designing  a  Machine 

When  starting  the  design  of  a  machine  we  have 
nothing  before  us  but  a  drawing  board  and  some  in- 

struments, or  perhaps  a  sketch  pad  and  a  pencil.  Of 
course  there  are  cases  when  a  manufacturer  takes  an 
existing  machine  and  modifies  it  and  calls  the  result  a 
new  design;  and  so  it  is,  as  far  as  the  trade  is  con- 

cerned. But  to  the  designer  it  is  merely  an  alteration ; 
or,  in  other  words,  the  problem  of  designing  a  part  of 
a  machine.  We  are  concerned  here  with  designing 

"from  the  ground  up." 
To  try  to  build  up  from  this  zero  condition  to  the 

complete  machine  is  very  much  like  trying  to  build  up 
a  pyramid  standing  on  its  apex.  We  should  start  in  with 
the  finished  machine,  and  we  should  imagine  that  this 
machine  has  been  completely  designed  and  will  do  the 
work  for  which  it  is  intended.  We  then  analyze  this 
imaginary  machine  and  find  what  main  units  are  re- 

quired to  build  it. 
We  should  follow  very  much  the  same  method  as  we 

employ  when  looking  up  railroad  connections  if  we  wish 
to  be  at  a  given  place  and  at  a  definite  time.  The  man 
in  Philadelphia  who  has  to  meet  an  appointment  in 
Milwaukee  at  a  given  day  and  hour  does  not  start  look- 

ing up  the  various  trains  he  can  take  out  of  Phila- 
delphia. Rather  he  looks  up  the  various  trains  which 

would  bring  him  in  Milwaukee  at  the  proper  hour,  and 
he  finds  that  in  order  to  meet  his  demands  he  must  take 
a  train  from  Chicago  at  a  certain  time.  Then  he  works 
back,  finding  a  train  which  will  bring  him  to  Chicago 
at  such  a  time  as  will  enable  him  to  make  connections 
for  Milwaukee.  There  may  be  various  combinations 
which  will  fill  his  requirements.  He  compares  these 
combinations  and  selects  the  simplest,  or  quickest,  or 
cheapest,  or  the  one  with  the  most  agreeable  scenery,  or 
possibly  the  one  which  gives  the  best  sleeping-  and 
dining-car  service — all  according  to  what  he  wishes  to 
accomplish  on  his  trip.  After  he  has  determined  in  a 
general  way  which  road  he  will  take,  he  goes  into 

details.  "    'I 
Analogies  are  never  quite  correct  and  this  is  a  case 

in  point.  When  we  look  up  railroad  trains  we  merely 
make  a  selection  of  existing  conditions;  but  when  we 
design  an  entirely  new  machine  we  have,  as  a  rule,  no 
existing  functional  units  to  choose  from.  On  the  other 
hand,  this  is  not  necessary  for  our  first  plans.  We 
simply  take  for  granted  that  in  some  way  we  will  pro- 

vide the  functional  units  on  which  we  have  based  our 
general  plan. 

Romances  of  Metal  Working— The 
Story  of  Hal  of  the  Wind 

By  H.  H.  Manchester 

Hal  of  the  Wind,  as  the  legend  ran,  was  a  smith  and 
armorer  of  Perth,  Scotland,  about  1400  A.  D.  in  the 
reign  of  Robert  III  of  Scotland. 

On  the  morning  of  St.  Valentine's  day,  he  was  kissed 
in  his  sleep  by  the  beautiful  Catherine  Glover,  who  thus 
chose  him  to  be  her  valentine  for  the  ensuing  year.  Not 
long  after  this,  however,  Prince  James  placed  Louise, 
the  French  glee  maiden  in  his  charge,  which  caused  an 

For  the  author's  forthcoming  book.    All  rights  reserved. 

HAL,  OF   THE  WIND   AT  WORK 

estrangement  between  him  and  Catherine,  and  greatly 
increased  the  chances  of  Eachin,  a  young  chieftain  of 
the  clan  Quhele. 

In  the  meantime,  Hal,  who  was  also  known  as  Henry 
Smith  from  his  occupation,  and  Henry  Gow  from  his 
personal  characteristics,  was  busily  making  armor  for 
the  courtiers  and  the  clansmen.  In  fact,  it  was  said 
that  no  smith  in  Scotland  could  duplicate  a  piece  of 
Italian  armor  but  him. 
The  feud  between  the  clan  Quhele  and  the  clan 

Chattan  finally  became  so  bitter  that  the  king  authorized 
a  tournament  to  the  death  on  the  plain  at  North  Inch, 
near  Perth,  between  the  two  clans.  When  the  clans 
assembled,  it  was  discovered  that  one  of  the  represen- 

tatives of  the  clan  Chattan  was  not  present,  and  al- 
though Henry  Smith  was  a  member  of  neither  clan,  he 

offered  to  fight  in  place  of  the  missing  warrior. 
In  the  fight  which  followed,  Hal  of  the  Wind  did 

prodigies  of  strength  and  valor,  while  the  armor  which 
he  himself  wrought  stood  up  against  every  assault.  The 
outcome  of  the  fight  was  that  the  clan  Quhele  was  prac- 

tically wiped  out  by  the  death  of  some  thirty  of  its 
strongest  men,  while  Eachin  alone  escaped  to  either 
exile  or  suicide. 

Smith  was  offered  a  knighthood  but  refused.  Soon 
afterward  he  married  Catherine,  and  many  families  are 
proud  to  trace  their  ancestry  to  him,  while  his  story  is 

enlarged  upon  in  Walter  Scott's  "Fair  Maid  of  Perth." 
The  prevalence  of  the  modern  name  Smith  is  good  proof 
of  the  number  and  importance  of  the  Smiths  in  Medi- 

aeval times.    As  run  the  old  verses : 

"From  whence  came  Smith, 
Albe  he  knight  or  squire. 
But  from  the  smith 

That  forgeth  at  the  fire?" 
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Assembling 
Adjortmmt  of  Hnion  and  Adjustment  of  Gear  Produce  Different  Results-Gears  Should Be  Cut  with  Allowance  for  Backlash— Bottominir  of  Teeth 

By  CHARLES  H.  LOGUB 

T^HE  priim  o^lwt  !■  to  fnralah  •inpW  compra- 
^  ̂       rwtiOM  ttw  tlM  proper  WMmbly  of 
Mv»  fMrt  for  automobile*.    A  sp«ciaJ  «n- 

*m  bM«  BMdt  to  aroid  t«ciiaiealiUM  and  to 

^  *"*£"?  ■•**••'  »•  'iwp'y  M  poMlMe. 
iW«  »  p»Ir  of  Bpur  gvara 

incorrectly  provid- 
ing the  shafta  ar« 

parmll*!.  but  unfor- 
tunately thiit  ia  not 

th«  caaa  aa  rafarda 
bcvd  faart.    With 
•  par  (Mrs  it   is 
aimplr  a  matter  of 
aecurinff    the    en- 
ffacement  of  cylin- 

drical   pitch    Bur- 
facea.  which  auto- 

matically adjust 
themselves  to  any 
position    in    which 
the    gears    are 
placed    So  long  as 
spur  gears  may  be 
freely     operated 
their  action  will  be 
correct,  providing, 
of  courae,  that  they 
are  correctly  cut. 

In    bevel    gears 
the  pitch  flurfacea 
are  conical  and  it 

k  Banaaary  that  the  apex  of  each  cone  coincide  with 
tlM  iBtcneetion  of  the  gear  and  pinion  axis.      (See 
polat  A.  rig.  1.)     Adjusting  facilities  are  simply  for 
Um  pvrpoae  of  aaeoring  this  intersection,  the  correc- 
Um  of  mhkh  ia  evidmead  by  the  bearing  on  the  length 
••4  ptoAla  of  tlM  tMth,  as  will  be  explained.     Gears 
4»  Ml  raqoini  adjoatment  to  compensate  for  wear,  ao 
•  correct  poaition  once  attained  should  never  be  altered. 

It  la  apporent  that  the  pitch  of  a  berel  gear  varies 
Ikroagkoiit  the  entire  length  of  the  face;  we  have,  say— 
flaw  pKcfa  at  the  larg«  end  and  Ave  pitch  at  the  small 
•■i  of  the  tooth.     Quiet.  eiUcient  operation  requires, 

of  all.  the  engagement  of  equal  pitches.     Flush 
at  the  large  ends  of  the  tooth  does  not 

the  engacoment  of  equal  pitches  on 
of  variations  in  machining  of  the  gear  blanks 

to  varying  amoanU  of  distortions  in  hardening: 
at  small  enda  are  still  less  dependable  on 

of  variation  in  length  of  face.    An  approxima- 
tioa  of  the  correct  poeition.  so  far  as  the  relation  of 
aoda  of  tMth  are  concemod.  may  be  found  by  rolling 
tba  piaioa  ia  the  gear  by  hand. 

The  only  real  determination  of  this  requisite  engage- 
■sat  ia  by  means  of  the  tooth  bearing,  which  may  be 
MM  by  palatiBg  the  teeth  with  a  mixture  of  red  lead 

I  oil  and  renaing  the  gear*  under  load.    This  (rearing 
certain   prescribed  portions  of  the 

I     rrrcH  at'itrAcai  or Mnm.  OBAiia 

•eribed  is  posiUve  evidence  of  proper  tooth  engagement. For  instance,  in  case  the  bearing  falls  too  low  on  the 
IwolUe  of  the  gtr  teeth  it  is  evident  that  the  pitch  of 
the  gear,  as  engaged,  is  less  than  the  pitch  of  the pinion,  therefore,  the  pinion  is  too  far  in  towards  the 
gear.    Should  the  bearing  on  the  gear  teeth  run  high, the  pmion  is  too  far  out,  away  from  the  gear.    A  move- 

ment of  the  gear  toward  or  away  from  the  pinion  has 
the  opposite  effect,  but  to  a  decidedly  less  extent.    By 
referring  to  Figs.  2  and  3  the  relative  change  in  pitch 
engagement    will    be    apparent.      Moving    the    pinion 
changes  the  backlash  and  consequent  bearing  along  the 
teeth  but  slowly  as  compared  to  a  gear  movement,  as 
will  be  apparent  from  a  8tud>'  of  Fig.  3  so  that  for  all 
practical  purposes  we  may  say  that  tkt  poaition  of  ths 
gear  controls  tkt  bearing  along  the  length  of  the  teeth 
and  that  the  pinion  poaition  controU  the  bearing  on  the 
profile  or  height  of  the  teeth.     Of  course,  in  case  the 
pinion  is  moved  any  great  distance  the  bearing  along 
the  teeth  will  also  change  and  must  be  corrected  by 
re-adjusting  the  gear.     Also  any   decided  change   in 
length  of  bearing  necessitates  a  new  pinion  position. 
The  pinion  for  a  ratio  of  6  to  1  for  instance,  may  be 
moved  five  times  aa  far  as  the  gear  for  a  given  change 
in  backlash  and  the  gear  moved  five  times  as  far  as  the 
pinion  to  bring  about  a  corresponding  change  in  profile bearing. 

Equal  pitches  are  engaged  when  the  bearing  on  the 
profile  of  pinion  teeth  extends  across  its  entire  working 

Mortmtnf 

cf  ffmr 

Chanot  In 
bacfkuh 

■Ch»not  In 

.  I  flmfJon  of 

ri*s  na.i 
r\Q.  I.   BrnecT  or  gear  adjustubnt.   no.  i. 

or  PINIO.N  ADJUSTMENT 
Brracr 

height  from  the  base  line,  where  the  involute  curve 
stops,  to  the  top  of  the  tooth  as  illustrated  by  Fig.  4, 
A  bearing  heavy  on  the  top  (Fig.  6)  means  that  the 
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pinion  is  too  far  forward,  toward  the  gear.  A  bearing, 
heavy  in  flank  (Fig.  6)  means  that  the  pinion  is  too  far 
out,  away  from  the  gear.  Do  not  attempt  to  correct 
bearing  along  the  length  of  tooth  by  moving  the  pinion, 
although  in  case  the  bearing  is  low  as  shown  (Fig.  6) 
at  the  same  time  slightly  heavy  at  the  large  end  of 
tooth,  as  in  Fig.  7,  a  forward  movement  of  the  pinion 
might  correct  both  conditions. 

Unfortunately,  however,  it  is  usually  difficult  to  see 
the  pinion  bearing  owing  to  axle  construction,  so  our 
main  dependence  must  be  placed  on  the  bearing  which 
appears  on  the  teeth  of  the  gear.  The  position  of  the 
bearing  on  the  profile  of  the  gear  tooth  does  not  extend 
its  full  depth  and  in  many  cases  does  not  reach  the  tops 

FIG. 5  Pin'ion  in  too  foir,+owcird  the  Gear 

Flft.6  Pinion  out  +00  fcur, away         FIG,7  Pinion  out  far  and  Gear +00  faraway 
from  Geor  from  Pinion.  Might  be  corrected  by 

a  forward  movement  of  Pinion  only 

FIGS.    4    TO    7.      BEARING  ON  PINION  TEETH 

of  the  teeth  so  that  its  proper  position  is  more  difficult 
to  explain  than  that  for  the  pinion. 
The  introduction  states  that  technicalities  are 

avoided,  but  in  order  to  offer  a  satisfactory  explana- 
tion of  general  statements  as  to  gear  tooth  contact  as 

will  be  outlined,  it  is  necessary  to  enter  a  little  into  the 
theory  of  tooth  action  for  the  benefit  of  those  interested. 
Others  may  skip  this  portion  and  take  statements  made 
for  granted.  Fig.  8  illustrates  the  engagement  of  bevel 
gear  and  pinion,  as  developed  upon  their  virtual  pitch 
radii.  This  engagement  is  shown  at  three  periods — 
that  is,  e  at  the  point  where  gear  tooth  first  engages 
that  of  the  pinion,  g  at  the  pitch  point  and  n  as  the 
gear  tooth  is  about  to  leave  pinion  tooth  at  the  end  of 
the  arc  of  contact. 

Contact  cannot  occur  on  the  profile  of  the  gear  tooth 
beyond  the  intersection  of  the  pinion  base  circle  and 
the  line  of  action,  or  point  e.  Any  portion  of  the  gear 
tooth  extending  beyond  this  point  will  not  show  contact, 
as  is  in  this  case  evidenced  by  the  distance  /.  That 
is,  the  contact  on  profile  will  fall  this  distance  below  the 
tops  of  the  gear  teeth. 

The  theoretical  height  of  bearing,  above  the  pitch 

line,  is  equal  to  the  pitch  radius  times  sec'  of  the 
pitch  angle  times  sin"  of  the  angle  of  virtual  obliquity. 
The  difference  between  the  addendum,  as  employed,  and 

the  bearing  height  found  as  above,  represents  the  dis- 
tance which  bearings  will  fall  below  the  tops  of  the 

teeth.  In  case  the  addendum  is  equal  or  is  less  than 
this  amount  the  bearings  should  extend  clear  to  the 
tops  of  the  gear  teeth.  Contact  at  g  being  reached  the 
path  of  the  contact  on  the  gear  tooth  now  extends  from 
the  point  e  to  the  pitch  line,  or  the  distance  h.  At  the 
end  of  the  engagement  the  pinion  tooth  breaks  contact 

with  the  gear  tooth  at  n  and  the  entire  path  of  this 
contact  will  be  found  in  the  distance  k.  This  path  of 
contact  should  show  on  the  painted  surface  of  the 

gear  tooth. 
It  is  necessary  to  explain,  in  this  connection,  that  the 

contact  between  gear  and  pinion  tooth  is  constantly 
along  the  line  of  action.  The  angle  of  approach  cannot 
be  greater  than  the  angle  of  virtual  obliquity  as  shown 
in  Fig.  8,  so  that  the  bearing  above  the  pitch  line  of  the 
gear  can  not  extend  beyond  the  point  e  as  stated.  The 
angle  of  recess  and  consequent  depth  of  gear  tooth  en- 

gagement, below  pitch  line,  is  dependent  upon  pinion 
addendum.  The  pinion  diameter  and  obliquity  of  action 
affect  both  of  these  dimensions. 

The  point  to  be  derived  from  this  explanation  is  that 
the  position  of  bearing  is  dependable  measurement  of 
the  accuracy  of  tooth  action — therefore,  a  proper  guide 
for  gear  and  pinion  location.  When  the  bearing  is  cor- 

rect the  gears  are  at  their  best,  it  is  only  necessary  to 
know  where  the  bearing  should  come. 

Usual  Position  of  Bearing  on  Gear  Tooth 

According  to  ordinary  practice  in  all  straight  tooth 
bevel  gears  the  bearing  will  fall  about  :^  in.  below  tops 
of  the  gear  teeth.  In  spiral  bevels  the  bearings  will 
usually  extend  clear  to  the  tops  of  the  teeth.  This  is 
on  account  of  the  proportionate  gear  addendum  usually 
employed  for  these  types.  The  depth  of  bearing  below 
pitch  line  may  be  readily  determined  by  moving  the 
pinion  a  little  forward,  toward  the  gear,  and  noting  its 
position.  This  bearing  never  goes  the  full  working 
depth.    A  study  of  Fig.  8  will  explain  this. 

A  bearing  extending  from  the  lowest  point  (as  may 
be  found  by  moving  the  pinion  slightly  forward)  to  the 
tops  of  the  gear  teeth  means  a  perfect  form  in  both 
gear  and  pinion.  It  is  only  reasonable  to  assume  there- 

fore that  the  bearing  will  often  come  narrower  on  some 
gears  than  on  others  as  perfection  in  tooth  form  is  not 
to  be  expected.    In  cases  where  it  is  impossible  to  show 

J8'  Angle  of 

obliquity 

FIG.   8.     PATH  OP  CONTACT 

a  bearing  from  the  low  point  (found  by  a  forward 
pinion  movement)  to  the  tops  of  the  teeth,  the  best  plan 
is  to  place  this  bearing  in  spiral  gears  so  that  it  will 
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trcm  tlw  top*  of  Um  ttmn  to  th*  lowest  posaibl* 

tftal  i»— tel  tW  baariai  taad  to  run  high  rather 

!•  •miglit  tootli  g«ort  Wt  th«  booriiut  b«tia  about 
db  te.  fran  tW  tap*  of  tlw  tooUi  tnd  oxtood  down  th« 
ImU  m  far  fmn  tUt  m  U  pcMiblo  In  other  words 
tm  hattk  tftni  and  ttimlght  toetk  iMra.  be  sure  that 

Ktioa  of  btrii^  Mb  aerow  the  pitch  line. 

AMI*  ar*  pwparly  gwiratad  upon  the  prin> 
UmI  whatovar  haeklaih  ia  to  bo  allowed  in  their 

HMt  ba  ̂ otklad  for  ia  cutting  the  teeth 
I  tlMt  this  hackldrilaaaBOt  be  altered  unlou  a  change 

X. 
> 

\<J       \ 

>.•  •••■«  aaer 
»M*»  naji  M«»»  6»»  •—r  *^  ̂ "••" 

PIOJI  «t«M  »h<»«.  cMy  firwn  «Mr    nftJI  M»>«  PifUM  ««<Mr<  6«W 

fM.n  *  (•"•(•   a««r>M  fM.I4  Mev«  Pinion  toward  <*{•'', •ntf  me»«  Mar  toworri  Pinion 

noa.  •  TO  l«.     BBAJUNO  O.N  OBAK  TEBTH 

in  the  angle  of  shafts  upon  which  they  are 
Gears  cut  without  backlash  cannot  be  oper- 

ated at  M  degrees. 
A  mcaa  allowanc*  of  0.008  in.  has  been  adopted ;  gear 

and  ptaloB  each  being  cut  0.004  in.  under  the  calculated 
tooth  fhlrtrnaas,    However,  owing  to  necessary  working 

alao  to  changes  due  to  hardening,  thia  allowance 
be   strictly   mainUined   »nd    will    vary    in   the 
product  from  0.006  in.  to  0.020  inch. 

Genoul  PBoccmmi 

I  cot  in  bevel  gears  cannot  render  them  noisy 
If  tlMT  are  aasemblcd  to  a  proper  beoHaff.  Gears  oper- 
•Uag  with  too  nuch  backlash  are  usually  noiiiy— not  on 
•eeooat  of  their  a«ceaaire  backlsiih.  but  by  reason  of 
their  beiitg  out  of  their  proper  ponition.  Gears  cut  with 
0.100  In.  barkUah  and  operating  with  0.100  in.  backlash 
wm  be  satisfactory.  The  gear  should  be  placed  accord- 
lag  to  bearing—not  to  backlash.  Under  full  load  the 
MaaJ  bearing  U  the  faO  length  of  the  tooth.  On  ac- 
«a*urt  of  a  slight  distortion  common  to  all  automobile 
ailaB.  gears  should  be  set  urith  this  bearing  somewhat 
toward  the  amall  end  of  tooth,  the  amount  depending 
■pan  Btlfrneee  of  axle  construction.  As  previounly  ex- 

plained, this  condition  ia  obUined  mainly  by  the  adjuxt- 
■Ml  of  the  goor. 

Note  baaring  along  gear  tooth.  If  the  bearing  is 
heavy  on  the  large  ends  of  teeth  (Fig.  9),  move  gear 
toward  the  pinion.  If  the  bearing  is  too  heavy  on  the 
small  ends  of  the  teeth  (Fig.  10).  move  gear  away  from 
pinion.  Under  the  aame  load  as  will  be  applied  to  the 
axle  ia  aerrioa.  the  bearing  should  be  even  the  entire 
length  of  the  teeth,  and  if  this  load  is  applied,  irear 
should  be  so  adjusted  that  this  contact  exists. 

If  a  lighter  load  is  applied  in  test,  the  bearing  must 
be  heaviest  on  the  small  ends  of  the  teeth  to  allow  for 
spring  in  the  axle  or  for  lift  of  pinion.  This  allowance 
depends  upon  the  relation  of  the  loads  applied,  and  upon 
the  con.Ht ruction  of  the  axle.  The  position  of  the  gear 
practically  controls  the  bearing  along  the  teeth.  Mov- 

ing the  pinion  to  or  from  the  gear  has  the  same  effect, 
but  to  a  less  extant 

After  a  proper  bearing  is  soi-ured  along  the  tooth, 
the  next  problem  is  to  bring  the  pinion  into  a  position 
that  will  insure  the  engagement  of  equal  pitches.  After 
this  again  adjust  the  gear.  If  necessary,  to  restore  the 
proper  contact  along  the  tooth  if  the  pinion  has  been 
moved  far  enough  to  alter  this.  The  proper  position 
of  the  pinion  is  evidenced  by  the  position  of  the  contact 
on  the  profile  of  the  gear  tooth  as  follows:  When  the 
engaging  pitch  of  the  pinion  is  greater  than  the  pitch 
of  the  gear,  the  bearing  along  the  gear  tooth  runs 
toward  the  bottom  of  the  gear  tooth  (Fig.  11).  If  the 
gears  are  operated  for  any  length  of  time,  extreme  wear 
will  take  place  at  this  point,  due  to  the  interference 
of  the  tops  of  the  pinion  teeth,  which  will  show  a  heavy 
bearing  (Fig.  6).  This  condition  indicates  that  the 
pinion  must  be  moved  from  the  gear  until  the  contact 
just  begins  to  leave  its  lowest  point.  Ck>ntact  should, 
under  ideal  conditions,  just  reach  this  low  point  on  the 
gear  tooth,  but  should  not  be  concentrated  there. 

When  the  engaged  pitch  of  the  pinion  is  less  than  the 
pitch  of  the  gear,  the  bearing  along  the  tooth  runs 
toward  the  top  of  the  gear  tooth  as  illustrated  by  Fig. 
12,  and  is  concentrated  at  the  flank  of  the  pinion  teeth 
(Fig.  6),  causing  interference  at  this  point.  To  correct 
this,  move  pinion  toward  gear  until  the  contact  just 
reaches  the  lowest  point  of  contact  on  gear  tooth. 

If  gears  are  cut  theoretically  correct,  the  contact  will 
extend  from  near  the  top  of  gear  tooth  to  the  lowest 
point  of  contact  (See  Fig.  13) ;  that  ia,  to  its  effective 
bearing  above  pitch  line.  The  location  of  the  low  points 
of  contact  on  the  gear  teeth  depends  upon  the  diameter 
of  the  pinion,  the  proportion  of  the  t«eth  and  angle  of 
obliciuity,  and  must  be  found  by  experiment  for  each 
particular  ratio.  The  contact  on  gear  tooth  should  be- 

gin at  this  point  and  should  be  made  to  extend  up  to  the 
tooth  as  far  as  possible  without  drawing  it  away  from 
its  lowest  point. 

With  an  undertsanding  of  the  foregoing  points,  no 
specfel  explanation  is  necessary  regarding  Figs.  2  and  3. 
For  ratios  such  as  shown,  the  position  of  the  gear 
practically  controls  the  bearing  along  the  tooth,  and  th^ 
position  of  the  pinion,  the  bearing  on  the  proflle  of  the 
tooth.  A  movement  of  the  gear  affects  the  proflle  bear- 

ing to  a  less  extent,  as  does  a  movement  of  the  pinion 
aifect  the  bearing  along  the  tooth.  For  miter  gears 
(ratio  1  to  1)  the  effect  of  a  movement  of  either  is 
equal  in  each  respect. 

It  is  often  possible  to  properly  locate  a  pair  of  gears 
by  one  movement  of  either  gear  or  pinion.  Suppose, 
for  example,  that  when  the  gear  is  first  painted,  the 
l>enring  shows  slightly  heavy  on  large  ends  of  teeth, 
indicating  too  much  backlash,  and  the  bearing  is  out 
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toward  the  points  of  the  teeth,  indicating  pinion  too  far 
away  from  gear.  (See  Fig.  14.)  See  also  Fig.  7,  in  which 
case  drawing  the  pinion  away  from  the  gear  may  drop 
bearing  to  its  proper  place  and  bring  it  across  the  full 
length  of  its  tooth. 

By  simply  moving  the  pinion  toward  the  gear,  the 
contact  is  brought  farther  down  the  profile  of  the  gear 
tooth,  and  at  the  same  time  owing  to  the  amount  of 
backlash  being  reduced  somewhat  by  this  movement, 
the  bearing  will  travel  farther  down  toward  the  small 
end  of  the  tooth.  However,  if  this  pinion  movement 
has  not  changed  the  bearing  along  the  tooth  a  sufficient 
amount,  the  gear  must  be  moved  toward  the  pinion. 

The  Block  Test 

The  usual  practice  of  mounting  the  axle  on  a  block 
and  adjusting  the  gears  to  their  quietest  position,  under 
load,  will  not  give  the  satisfactory  results.  Noise  cannot 
be  used  as  a  basis  for  gear  adjustment  under  these 
conditions.  Aside  from  this,  the  operator  is  working 
entirely  in  the  dark  as  regards  the  relative  position  of 
the  gears  and  after  testing  a  few  axles,  becomes  tone 
deaf. 

After  assembling,  the  axle  may  be  mounted  on  a 
block  or  if  pressed  steel  construction  is  used,  the  best 
plan  is  to  mount  the  carrier  in  a  saddle  or  any  conve- 

nient arrangement  to  run  gears  under  load.  The  proper 
load  to  apply  should  be  at  least  one-third  the  maximum 
power  to  be  applied  to  the  axle  when  under  the  car,  at  a 
speed  corresponding  to  twenty  miles  per  hour. 

After  attaining  the  desired  bearing,  the  pinioii  may 
be  readjusted  to  the  quietest  point  at  which  it  will 
operate  without  disturbing  the  bearing  attained. 

Exceptional  care  is  ordinarily  taken  in  the  manufac- 
ture of  the  straight  tooth  gears  to  avoid  cross  bearing, 

so  when  cross  bearing  is  found  to  any  extent  detrimen- 
tal to  their  operation,  it  may  be  safely  assumed  that 

the  trouble  is  due  either  to  the  machining  or  to  the 
distortion  of  the  axle  or  carrier. 

It  is  diificult  and  generally  impossible  to  quiet  a  pair 
of  gears  (straight  tooth)  if  the  axis  of  pinion  is  not 
on  a  plane  with  that  of  the  gear.  This  is  especially  so 
when  the  bearing  is  heavy  on  the  large  end  of  the  tooth 
on  the  drive  and  on  the  small  end  of  the  back-up  or 
reverse  drive.  This  bearing  indicates  that  the  axis  of 
pinion  is  higher  than  the  axis  of  the  gear.  A  slight 
indication  in  the  opposite  direction  is  usually  beneficial. 
For  satisfactory  results,  the  pinion  axis  should  not  be 
more  than  0.001  in.  above  or  0.004  in.  below  the  axis  of 
the  gear  although  0.000  in.  above  and  0.005  in.  below  is 
better  practice. 

With  spiral  bevel  gears  it  is  impracticable,  for  the 
present  at  least,  to  furnish  gears  which  will  show  a 
full  length  bearing  on  each  side  of  the  tooth.  This  is 
due  to  the  nature  of  the  spiral  tooth  which  changes  the 
position  of  its  bearing,  due  to  conditions  of  hardening. 
The  nearest  approach  to  a  full  bearing  which  can  be 
maintained  is  a  two-third  length  from  opposite  ends  of 
the  tooth.  In  this  connection,  care  must  be  taken  not 
to  cramp  the  action  of  the  gears  in  an  attempt  to 
secure  a  front  end  bearing  in  case  this  cross  bearing 
is  found  heavy  toward  the  large  end  of  the  tooth  on  the 
drive  side.  At  least  0.004  in.  backlash  should  be  ob- 
tained. 

On   left-hand   spiral   gears   the  tendency   is   for   the 
bearing  to  be  found,  when  crossed,  heavy  on  the  large 

rend  of  the  drive  and  for  right-hand  gears  heavy  on  the 
Bmall  end  of  the  drive.     The  drive  side  of  the  tooth 

should  always  be  favored  in  adjusting  for  bearing;  the 
reverse  side  is  usually  of  relatively  small  importance. 
When  the  gears  show  an  acute  cross  bearing  in  either 
direction,  there  is  little  chance  of  getting  them  quiet, 
and  continued  re-adjustment  under  the  car  is  usually  a 
mere  waste  of  time.  This  is  one  error  that  cannot  be 
compensated  for  by  any  position  of  the  gears. 
When  we  have  gears  of  an  even  ratio  such  as  48  to 

12,  52  to  13,  56  to  14,  45  to  15,  etc.,  the  bearing  along 
the  gear  teeth  will  be  uneven  if  the  pinion  runs  out  the 
slightest  amount.  Under  such  conditions  the  bearing 
will  begin,  say  at  the  large  end  of  the  tooth  and  track 
across  the  face  until  it  is  at  the  small  end  of  the  tooth, 
then  back  across  the  face  until  it  is  again  heavy  at  the 
large  end.  This  will  occur  three  times  around  the  gear 
for  a  ratio  of  exactly  3  to  1,  four  times  for  a  ratio  of 
4  to  1,  etc. 
A  full  even  bearing  all  around  the  gear  cannot  be 

produced  commercially  for  any  even  ratio.  Each  tooth 
in  the  gear  engages  the  same  tooth  in  the  pinion  at 
each  revoltuion,  and  any  unevenness,  particularly  in 
the  pinion,  will  show  an  uneven  bearing.  Therefore, 
when  adjusting  the  gear  for  any  even  ratio,  an  average 
bearing  must  be  taken  for  position.  Uneven  bearing 
should  not  be  confused  with  cross  bearing. 

After  hardening,  it  is  not  to  be  supposed  that  the 
ring  gear  can  be  made  to  run  as  true  as  when  soft, 
therefore  some  allowance  must  be  made.  Provision  has 
been  made  in  cutting  the  teeth  for  a  reasonable  amount 
of  out-of-round,  and  when  making  final  inspection  test 
of  assembled  differential  and  pinion,  no  particular  at- 

tention is  paid  to  the  running  of  the  gear  unless  an 
out-of-round  is  in  evidence.  In  this  event  the  ring  gear 
should  be  removed  and  brought  within  0.008  in.  on  face 
and  diameter.  It  is  evident  that  gears  may  be  found 
which  run  out  in  excess  of  these  limits  without  being 
detrimental  to  their  quiet  operation;  the  arc  through 
which  any  such  runout  occurs  must  be  considered. 

Bottoming  of  Teeth 

The  fact  of  the  teeth  bottoming  when  set  together  by 
hand  or  when  gears  are  operated  without  backlash  is 
no  indication  of  incorrect  cutting.  All  six-pitch,  many 
five-pitch,  and  in  some  cases  even  four-pitch  will  show 
this  apparent  defect.  There  is  no  danger  of  this  bot- 

toming action  when  gears  are  properly  assembled,  that 
is,  with  a  proper  amount  of  backlash,  or  more  properly 
expressed — with  a  full  face  bearing. 

Reducing  the  thickness  of  the  teeth  for  backlash 
allows  the  pinion  to  drop  deeper  into  mesh  with  the 
gear,  which  drop  in  many  cases  amounts  to  the  total 
bottom  clearance  of  tooth.  In  operation,  however,  the 

pinion  should  be  held  out  of  this  engagement.  A  prop- 
erly assembled  pair  of  gears  cannot  bottom,  no  matter 

how  thin  the  teeth  may  have  been  cut. 
Bevel  gears  are  cut  to  operate  at  a  shaft  angle  of 

90  deg.  The  axle  should  be  machined  in  accordance 
with  this.  If  the  axle  is  less  than  90  deg.  the  amount 
of  backlash  in  the  gears  is  necessarily  reduced;  if 
greater  than  90  deg.  the  backlash  is  increased,  that  is, 
when  maintaining  an  even  bearing  along  the  teeth. 

For  14i  deg.  teeth,  3.8  min.  change  in  shaft  angle 
affects  the  backlash  0.001  in.  For  20  deg.  teeth,  2.7 
min.  makes  the  same  change.  For  satisfactory  results 
the  proper  shaft  angle  should  be  maintained  within  5 
min.  plus  or  minus  for  the  14J  deg.  teeth  and  within  3 
min.  for  the  20  degrees. 

Although  the  foregoing  plan  of  gear  adjustment  may 
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alaad  that  a  plaiaa  aaeamant  of  O.OOS  in.  in  either 
dincttoa  oflM  aaonaa  raaalts.  This  adjuMment  fs 
■aaaVy  laadi^  aad*  aad  ahoald  ba  conaidere<l  a  part  of 
llHiWiriariaadtaat.  If  tha axto  ia  oolajr  after  the  be«t 
pHlltoB  of  piaton  haa  baaa  aacnred.  it  should  never  be 
HenMry  to  awva  tha  faar.  However,  if  the  gears  have 
baaa  aat  aa  diraelad.  aad  the  drive  is  noisy  under  car, 
tha  baat  gaaaral  nito  for  this  Is  as  follows : 

If  tha  aato  eoaatrortion  is  tuch  that  the  differential 
are  weak  and  have  a  tendency  to 

tha  goar  up  towards  the  pinion,  reducing 
tha  aawoat  of  barkiaah.  If  the  principal  weakness  is  in 
tha  third  aMmber.  or  in  the  pinion  sleeve,  or  is  in  fact 
■aythlag  vhkb  will  allow  the  pinion  to  lift,  change  its 
cdal  paaltJea  or  whip,  move  the  gear  away  from  the 
piaiea.  ioeraaaiag  the  amount  of  backlash,  or  have  the 
faar  cat  specially  to  meet  this  condition.  Adjusting  the 
#aar  oadar  car  is  poor  practice. 

T»  adiaat  gaara  oader  the  car,  remove  oil  and  clean 
gaara  with  gasoline.  Paint  the  gear  all  around  with  a 
atistara  of  red  lead  and  oil  and  leave  off  rear  cover  ao 

gaara  art  axpoaad.  A  short  run,  say  five  or  six 
withoot  lubricant,  will  not  injure  the  gearx,  al- 
baarings  should  be  lubricated.  As  a  preliminary 

taat.  tha  raar  aad  of  the  car  may  be  jacked  up  in  the 
garaf*  aad  ahow  baaring  on  teeth  by  applying  brakes. 

Adiaatiac  goara  at  random  in  an  endeavor  to  k>cate 
thair  qaiat  operating  position  ia  poor  practice,  particu- 
huly  with  spiral  gaars,  as  rapid  wear  in  both  Rpars  and 
hHrlB0i  to  vary  Uabto  to  result.   Gtt  tk4  bearingii. 

ta  faaia  opatathig  with  0.008  in.  backlash,  a  pinion 
Uft  of  0.006  in.  ahoold  not  be  exceeded,  as  this  barely 
laa»aa  operating  clearance.  If  the  lift  of  pinion  exceeds 
thto  aoMwot.  tbe  error  may  b«  taken  care  of  to  a  certain 
mtmtt  ta  tha  catting  of  the  gear  up  to  about  0.016  in. 
If  harond  this  point,  there  ia  little  hope  of  securing 

gaara.  For  spiral  bevel  gears  it  is  especially 
to  diadc  for  cbangas  in  the  axial  position  of 

piatoa.  partkalarly  batwaoa  the  drive  and  the  reverse. 
Bafort  a  aaw  deaign  of  axle  or  carrier  is  manufac- 

tvad  ia  qoaatitiaa.  a  aample  should  t>e  assembled  and 
eabjaetad  to  a  aUtic  teat,  in  order  to  locate  any  weak- 
aaaa  which  najr  exist  in  its  construction.  The  principal 
parta  to  ba  chofkad  are  the  end  movement  of  differential 
aad  of  plaloa.  tlia  lift  of  pinion  and  the  spread  of 

differential  baaringa.     The  latter  is  of  apecial  impor- 
tance if  cup  and  i«one  or  tapt-r  roller  lH>aring8  are  usctl. In  long  third  member  construction  the  distortion  of 

driva  shaft  and  torque  tube  is  of  importance.  The  load 
applied  to  the  pinion  shaft  should  represent  the  maxi- 

mum power  of  motor  at  1,000  r.p.m..  carrying  this 
powar  through  tha  lowest  transmission  gear,  usually  Si 
to  1.  Thia  maana  calculating  the  torque  load  from  the 
full  powar  of  motor  at  800  r.p.m.  of  the  pinion. 

Using  86-in.  lever  on  pinion  shaft  the  proper  load 
may  ba  found  as  followa: 

Weight  equals  6.8S8  X  horsepower. 
In  any  other  length  of  lever  we  have — 210 

'*'•'*''*  -  Length  oHever  In  inches  ̂   horaapower 
Prom  thia  may  be  deducted  one-half  the  weight  of levar. 

Tha  poaaible  effect  of  a  change  in  the  gear  ratio  must 
not  be  ignored  when  conducting  a  static  test  or  in  the 
event  of  any  trouble  being  experienced  with  the  axle. 
An  axle  perfectly  satisfactory  with  a  ratio  of  8  to  1 
will  poaaibly  give  an  enormous  amount  of  trouble  if  a 
4  to  1  gear  ia  applied.  The  difference  between  a  3  to  1 
and  a  Si  to  1  reduction  is  very  noticeable  from  a  noise 
standpoint.  Axles  should  be  designed  to  meet  the  re- 

quirements of  the  lowest  reduction  to  be  employed,  and 
upon  general  principles  have  the  least  reduction  pos- sible. 

Obnbal  PgBCAirrioNS 

Never  allow  gears  to  be  assembled  in  a  cramped 
position.  The  gear  should  revolve  freely  after  all  bolts 
and  adjustments  are  set.  Be  sure  that  the  thrust  end  of 
the  differential  is  seated  against  the  thrust  bearings, 
otherwise  the  gear  may  change  its  position  in  service. 
A  partial  turn  of  the  adjusting  nut  opposite  the  thrust 
bearing  is  generally  advisable,  so  as  to  avoid  any  poa- 
aibility  of  cramping  the  bearing.  This,  of  course,  does 
not  apply  to  cases  when  conical  or  radial  bearings  are 
employed. 

Profile  bearing  should,  if  anything,  be  placed  a  little 
high,  rather  than  low,  especially  for  left-hand  spiral 
gears  and  right-hand  pinions,  owing  to  the  tendency  of 
tha  pinion  to  crowd  a  little  forward  on  service.  When 
replacing  gears  for  service,  examine  bearings  carefully; 
worn,  chipped  or  pitted  bearings  should  be  replaced. 
Outer  ball  races  must  be  a  snug  fit  in  the  bearing  holes, 
and  inner  races  must  be  a  snug  fit  on  shafts  or  differen- 

tial hubs. 
Make  sure  that  all  parts  which  go  on  the  inside  of 

housing  are  thoroughly  clean.  Any  chips,  grit  or  other 
hard  substances  grind  out  the  bearings  and  gears  very 
quickly.  A  lost  nut  or  lockwasher  may  necessitate  a 
new  set  of  gears.  All  studs  and  nuts  to  be  a  good  fit  in 
threads  so  as  to  hold  gears  and  bearings  in  place. 
If  these  are  loose  the  gears  will  vibrate. 

The  plan  of  adjusting  bevel  gears  herein  outlined  ia 
not  an  experiment.  It  is  a  proper  method,  based  upon 
the  true  nature  of  tooth  contact.  Some  trouble  in  its 

application  ia  to  be  expected.  The  operator  must  be- 
come familiar  with  the  causes  underlying  changes  in 

tooth  contact  and  apply  this  knowledge  to  the  particular 
axle  under  consideration.  When  mastered,  uniform 
satisfactory  results  can  be  guaranteed. 

A  complete  understanding  of  the  principles  given  in 
this  article  will  enable  the  operator  to  either  locate  tha 
geara  in  a  satisfactory  position  or  to  determine  why 
they  cannot  be  so  located. 
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Machining  a  Case  Hardened  Mack  Crankshaft 
Hard  and  Long-Wearing  Surfaces  Secured  by  Case  Hardening — Straightening,  Turning 

and  Grinding  Operations — Balancing,  Final  Straightening  and  Inspection 

By  FRED  H.  COLVIN 
Editor,  American  Machinist 

THE  engineers  of  the  Mack  motor  found  it  advis-  seen  in  Figs.  1  and  2.     The  crankshaft  is  revolved  on 
able  to  use  case  hardened  carbon  steel  crankshafts  the  centers  shown  but  the  centers  do  not,  of  course, 
in  place  of  special  alloys,  on  account  of  the  ex-  bear  the  brunt  of  the  straightening  pressures.    Blocks 

tremely  hard  surface  produced  on  the  pins  and  bearings,  are  provided  as  at  A,  Fig.  1,  and  wedges  such  as  B  are 

FIG.  1.     STRAIGHTENING  A  CRANKSHAFT  FORGING.      FIG.  2.     SPRINGING  IT  SIDEWAYS 

FIG.   3.     ROUGH-TrRNING  THE  BEARINGS.     FIG.   4.     ROUGH-TURNING  THE  CRANKPIN 

These  shafts  have  given  excellent  results  as  the  case- 
hardened  surfaces  seem  to  resist  wear  remarkably  well 
and  there  has  been  no  trouble  from  breakage,  owing  to 
the  size  of  shaft  used.  It  is  interesting  to  note  that 

at  least  one  of  the  builders  of  high-grade  passenger 
cars  is  adopting  this  same  method  with  extremely  satis- 

factory results. 
The  forgings  are  very  carefully  inspected,  after  which 

both  ends  are  centered  and  the  crankshaft  straightened. 
Ample  provisions  are  made  for  straightening,  as  can  be 

slipped  in  place  between  the  blocks  and  the  crankshaft, 
so  as  to  take  the  stresses  due  to  the  application  of 
hydraulic  pressure  by  the  pump  shown.     Fig.  2  shows 
the  shaft  being  sprung  in  the  center  while  in  Fig.  1  the 
end  web  is  under  pressure. 

Then  comes  the  turning  of  the  main  bearings  and  the 

crankpins,  as  can  be  seen  in  Figs.  3  and  4,  both  Ameri- 
can and  LeBlond  lathes  being  used  for  this  purpose. 

After  the  bearings  have  been  turned,  the  crankshaft  is 
carburized  and  straightened  again,  should  the  latter  be 
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Tfcla  iwnHi  hoatiag  to  1.600  deg.  P.  and  quenching. 

Then  cornea  the  inspection  for  hardness  and  the  anneal- 
ing of  the  flange  of  the  thread  end.  Sand  blasting  is 

now  in  order  to  remove  the  scale  and  the  shaft  is  then 
straightened  very  carefully,  the  tolerance  being  0.007 inch. 

The  flange  end  which  has  been  previously  annealed 
is  now  finish-turned  as  is  the  gear  seat  and  the  end  to 
be  threaded,  after  which  the  threads  are  cut.  The  shaft 
i.-*  then  recentered  for  grinding  and  the  rough-grinding 
of  the  main  and  crankpin  l)earings  now  tal(es  place. 

In  Figs.  6  and  7  are  shown  two  of  the  grinding  opera- 
tions on  different  shafts.  Different  types  of  grinders 

are  employed,  as  can  be  seen.  The  rack  at  the  right  in 
Fig.  6  shows  a  convenient  way  of  stacking  crankshafts 
in  a  compact  manner  and  at  the  same  time,  in  such  » 
way  that  they  will  be  perfectly  safe  against  damage  to 
the  round  surfaces.  Stacking  is  accomplished  by  the 
use  of  wooden  frames  with  notches  cut  in  the  proper 
IM)8itions  so  as  to  keep  the  crankshafts  from  rolling  in 
•  ither  direction.  As  can  be  seen  in  Fig.  7,  the  micron* 
eter  is  used  for  measuring  the  crankshaft  diameters. 

The  crankshafts  are  then  balanced  and  straightened 
as  shown  in  Fig.  8.  substantial  balancing  ways  and  i 
convenient  screw  press  being  used  for  this  purpose. 
The  large  grinding  stand  at  the  rear  enables  sufficient 
metal  to  be  ground  off  the  heavy  portion  of  the  shaft  to 
secure  the  desired  balance. 

All  the  finish-grinding  of  pins  and  bearings  now  takes 

riU.   ».     HAUA.XCI.XU  A.ND  HTRAlUilTKXINO  THK  SMAKT 

i 
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place  together  with  the  drilling  and  reaming  of  the 
flange  holes  and  the  milling  of  the  keyway.  The  ball 
race  is  finish-bored  and  the  sides  of  the  flange  are  then 
faced  so  as  to  insure  a  true-running  flywheel. 

Then  comes  the  final  inspection  of  all  machining  oper- 
ations, as  shown  on  the  bench  in  Fig.  9.  The  inspector 

is  provided  with  suitable  supporting  stands  and  all 
kinds  of  testing  instruments  for  inspecting  not  only 
diameters,  but  alignment  of  the  shaft,  shoulder  dis- 

tances, length  of  bearings,  and  the  truth  of  the  flange 
at  the  end.  Care  in  crankshaft  work  has  much  to  do 
with  the  successful  operation  of  a  motor  and  every 
precaution  is  taken  to  insure  satisfaction  at  this  point. 

Selling  the  Salesman 
By  Dwight  Donald 

An  editorial  on  page  228  of  American  Machinist, 

entitled  "For  Your  Own  Good,  Listen  to  the  Salesman," 
demanded  a  second  reading.  I  agreed  with  it  on  the  first 
reading  and  I  was  still  in  accord  with  it  after  the 
re-reading — for  it  held  arguments  based  on  conditions 
that  cannot  be  denied  by  any  broad-minded  business  man. 

Withal  it  was  a  strong  plea  in  the  interest  of  "selling 
the  salesman,"  who  today,  during  this  time  of  extreme 
business  depression,  is  needed  more  than  ever  by  the 
producer  of  goods.  The  manufacturer  does  need  the 
visiting  salesman  as  a  source  of  information  as  to 
where  he  can  purchase  equipment  capable  of  turning 
out  a  product  of  high  quality  at  the  lowest  possible  cost. 
On  the  other  hand,  the  salesmen  in  his  own  organization 
are  indispensable  in  disposing  of  the  material  which  he 
produces. 

Nevertheless,  the  editorial  title  persists  in  coming 

before  me  in  the  form,  "Salesman,  for  Your  Own  Good, 
Listen."  By  this  transposition  I  would  not  seem  to 
recommend  that  the  salesman  listen  interminably  to  the 
general  gossip  of  some  purchasing  agent  or  particularly 
sociable  clerk  whose  time  is  hanging  heavily  on  his 
hands.  Admitting  that  sociability  necessarily  enters  in 
the  selling  game,  the  interviewer  has  an  hourly  value 

to  his  employer  and  an  hour  spent  in  idle  gossip  is  sixty 
minutes  added  to  the  cost  of  buying  and  selling. 

Of  course,  the  salesman  must  ILsten  to  sideplays  and 
endeavor  to  learn  and  remember  the  hobbies  of  his  pros- 

pect, so  that  he  may  cultivate  as  close  a  friendship  as 
possible,  for  acquaintance  is  rated  as  a  high  percentage 
in  successful  dealing  with  the  buyer.  However,  as  the 
salesman  listens  let  him  decide  whether  he  is  talking 
with  one  who  is  in  a  position  to  make  or  recommend 
purchases,  and  in  any  instance  to  judge  when  he  has 

reached  the  peak  in  his  effort  to  sell.  Don't  let  the 
interview  reach  an  anticlimax  each  time,  so  that  the 
prospect  comes  to  regard  the  salesman  as  an  unprofitable 
pest.  If  the  buyer  is  affected  with  an  unusual  degree  of 
sociability  (some  salesmen  will  be  dubious  about  the 
existence  of  such  a  species),  he  invariably  enjoys  a 
relation  of  his  own  experiences,  rather  than  having  to 
listen  to  the  life  history  of  the  salesman  or  a  discourse 
on  how  he  put  over  the  last  big  sale. 

Today  there  are  many  salesmen,  be  they  on  straight 
commission  or  salary,  who  appear  to  have  the  spirit, 

"The  world  is  not  buying,  anyway" — and  therefore  con- 
sider each  stop  as  a  place  to  rest  and  spin  a  few  yarns, 

with  the  excuse  that  they  are  doing  missionary  work. 
Oh,  by  the  way,  I  too  have  been  of  that  honorable 

profession  of  those  who  travel  from  town  to  town  and 
from  desk  to  desk.  Now  that  I  am  stationed  back  at 
the  plant,  and  have  occasion  to  meet  many  of  the  boys 

at  my  own  desk,  I  am  decidedly  not  the  type  of  "gentle- 
man" (by  courtesy  only)  who  tries  to  get  back  at  the 

world  for  some  unpleasant  experience  he  may  have  suf- 
fered at  the  hands  of  some  sixth  assistant  purchasing 

agent,  recently  promoted  from  office  boy. 
With  this  explanation  I  am  sure  my  remarks  will  be 

accepted  by  our  salesmen  friends  as  suggestions  rather 
than  harsh  criticism. 

But,  salesmen,  keep  on  dispensing  your  optimism 
which  we  all  admire  and  need;  continue  to  spread  the 
telling  story  of  your  product;  know  when  you  are 

through,  and  don't  outwear  your  welcome — and  come 
again !    We  need  such  "ambassadors  of  commerce." 
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Selling  on  Quality 
Price  CmwmbImh  Easier  for  the  Salesman  but  DanKcruus  to  the  Ruilder — Foreijrn 

Competition  Stronifcr  Since  War — Early  Action  on  Standards  Essential 

By  J.  B.  DOAN 
AlWW  TmI  Wqrtn  Co 

SBLLIMG  Ml  •  iKltadi«  Mvlwt  is  •  hund
  Job  no 

Mttw  «tel  paMey  It  adeptod  kgr  the  Mikr.  Mott 

k«y«c«  ol  iwrhlM  toob  wn  jiut  M  familiar  with 
ll»  iMtMM  •HMttoa  M  ar*  Um  MBan.  and  th«y  are 

Mt  Aw  to  pc««  tMr  •dvaatac*.  Aa  a  raaolt  Um  Mller 

■^r  W  M  «r  tawi  to  vrin  uoac—inM.  particularly 
la  waak.    toeh  a  courM  >• 

tiM  Int  atvp  to 
•iiid<fe. 

di»- 
IH  caa  baat 

a  •alaMaa'k  prtf. 
I  b  •  ■al—nn'a  poaition 

■TUbi« 
aaaL  A  ahmrd  bajrar  will 
fl*  ak  Urn  wtta  atotaaaantj 
•f  Uato  of  a  aMW  or  !•>■ 
vfOai  chanctvf.  to  tho  ef- 

fort UmU  his  coopotitor 
hia  prk*  or 

certain  extra 
Bt.  Tho  ftoal  prior 
a  altaaUoa  is 

oa  the 

noaa  wai  rottaa  and  nobody  would  even  liaten  to  sales 
talk  at  Utt  pricea. 

Finally  an  order  came  in  from  a  customer  to  whom 

Williams  had  quoted  our  dealer's  price.  This  wmh 
contrary  to  custom,  but  not  to  orders,  as  WilliamH  \mis 
a  biff  enough  man  to  have  the  privilesre  of  using  his 
own  judgment  about  prices  in  emergency  cases.     But 

this  was  not  an  emergent  y 

A  SALE  MADE  on  a  quality  basis  at  list 
price  is  well  worth  many  times  the  effort 

expended  in  making  one  on  a  cut-price  basis. 
The  customer  is  satisfied  and  will  be  easier 

to  sell  the  next  time,  instead  of  harder.  The 

talesman  has  gained  confidence  from  his  suc- 
cess in  selhng  on  a  straightforward  business 

basis  and  will  tackle  his  next  prospect  with 
added  vigor.  The  manufacturer  has  made 
a  fair  proAt  on  the  sale  and  can  afford  to 
maintain  and  improve  the  high  quality  ex- 

pected of  his  product. 

of  tlw  boyor  to  ptay  oa  the  credulity  of  the  aalea- 
aad  hia  aaxiaty  to  make  the  sale  no  matter  what 

tWcaat. 

fraai  aajr  coaalderation  of  the  ethics  of  price 

tka  aalaaman't  kaowladga  that  his  housa  will 
it  lUm  to  maka  concessions  never  fails  to  extract 
of  tha  drive  from  his  efforts  to  land  orders  at  list 
Uadtr  Art  both  from  his  competitors  and  from 

itnaaar,  it  takaa  a  nun  with  eonsidarable  back- 
kaaa  to  raaiat  tka  fombiiiad  praasura  aad  aall  his  product 
aaMr  aa  ita  mariU. 

BinriNC  PtooucnvB  CATAomr 

Oa  tka  otkar  hand,  if  ha  has  no  discretion  In  tha 
of  priea.  bat  moat  sail  at  list  or  lose  the  sale, 

sn  ran  conrentrate  on  impressing  his  customer 
wllk  tka  fact  that  h«  is  buying  productive  capacity 
■kick  wiB  maka  proflta.  rather  than  ao  many  pounds 
of  — aafarliiiad  iroa  aad  atoaL  In  tkaaa  times  even 

Mada  ofarjr  bit  of  eoacontration  ha 
to  eaovlaea  a  proapact  on  this  basis.  His 

of  aaeeaaa  art  amdi  radoeed  if  the  distracting 
tkoogkt  la  praaant  in  tha  back  of  his  mind  that  if  he 
fails  to  Sao  an  qaallty  aad  senrica  ability  he  can  fall 
hack  OB  prIea  eaaeaaaloaa. 

A  flood  aaaajr  yaara  ago  wa  had  a  convincing  demon- 
atoatlaa  of  tho  troth  of  tho  aaaartions  just  made.  One 
of  oar  boat  aalaooMa  was  working  the  southern  territory 
dorfag  a  pariod  aot  uoUka  tka  praacnt.  and  price-cut- 

ting was  going  on  ataiywkaio.  Our  man.  whom  we 

■MV  caO  WilUaaM  bacaaaa  tkat  wasn't  his  name,  was 
aot  flolttafl  raaalta.  Wa  kaaw  ba  was  up  against  a 
teogk  prepaaHlow  but  ha  had  baaa  in  tka  same  flx  before 

'  good.    His  reports  wore  paaaimistic,  busi- 

case.  His  action  was  de- 
cidedly unjustified  by  con- 
ditions, and  80  fifteen  min- 

utes after  the  order  cnme 
in  this  telegrum  was  on 
its  way  to  Mr.  Williams. 
"Absolutely  maintain 

prices.  Judgment  re- 

moved from  you." The   telegram   had   the 
desfred    effect.      Without 
the  price  concession  crutch 
to  lean  on  Williams  pulled 
himself  together,  put  his 
old   enthusiasm    into    his 

work  and  commenced  send- 
ing in  list  price  orders  again.    That  one  incident  whs 

enough  for  us.    It  established  a  sound  principle  which 
has  been  maintained  ever  since. 

While  we  are  talking  about  nukintaining  prices  I  want 

to  bring  out  one  more  point — the  customer's  attitude after  he  has  succeeded  in  beating  down  a  salesman  or 
a  manufacturer.  At  first  he  is  very  well  pleased  with 
his  own  sagacity  and  business  acumen,  but  before  long 

he  can't  help  wondering  whether  he  really  beat  the  other 
fellow  down  as  far  as  he  might  have.  He  begins  to 
have  doubts  as  to  whether  he  was  actually  so  very  smart 
after  all,  and  he  usually  winds  up  by  coming  to  a  hard 
and  fast  decision  to  be  sure  to  reach  the  bottom  the 
next  time  ha  has  to  buy  anything  from  that  company. 
He  knows  their  waaknaaa  and  he  can  be  trusted  to 

maka  the  most  of  it.  Having  once  forced  a  price  con- 
caasion  his  confidence  is  shaken  and  he  will  never  be 
quite  satisfied  in  a  future  deal  no  matter  how  favorable 
the  terms  he  gets. 

But  there  is  another  side  to  the  picture.  Everyone 
knows  that  comfortable,  soul-satisfying  feeling  \vhi(h 
comes  with  the  possaasion  of  anything  of  first  quuhiy. 
It  makes  no  difference  what  it  is,  an  automobile,  a  fine 

house,  a  good  coat,  a  high-grade  machine  tool,  the  feel- 
ing is  there  just  the  same.  Even  though  part  of  the 

feeling  may  lie  due  to  the  complacency  of  owning  .i 
better  article  than  the  other  fellow,  there  is  at  the 
same  time  the  solid  conviction  that  quality  goods  are 
cheapest  in  the  long  run  and  produce  the  best  results. 

Another  phase  of  the  same  psychological  phenom- 

enon is  the  almost  universal  desire  to  improve  one'.n 
condition  of  living,  keenest  perhaps  in  Americans. 
Take  your  own  experience  with  motor  cars  or  perhapa 

your  neighbor's.    The  chances  are  that  you  begin  with 
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a  second-hand  car  or  the  cheapest  one  now  available. 
It  is  ten  to  one  that  when  you  reached  the  point  of 
getting  another  one  you  selected  as  much  more  expen- 

sive and  inferentially  better  a  make  as  your  pocketbook 
would  stand.  If  you  stuck  to  the  same  make  the  odds 
are  just  as  good  that  the  manufacturer  had  improved 
his  product  sufficiently  in  the  time  between  your  two 
purchases  so  that  the  same  effect  was  attained. 

The  desire  for  something  better  is  a  moving  factor 
in  American  ambition  and  success  and  can  well  be 
played  upon  by  the  wise  salesman.  If  he  has  the  right 
stuff  in  him  he  can  hammer  away  at  this  side  of  the 

customer's  stronghold  and  while  it  may  not  be  so 
vulnerable  as  the  price  side  it  can  be  scaled. 
A  sale  made  on  a  quality  basis  at  list  price  is  well 

worth  many  times  the  effort  expended  in  making  one 
on  a  cut-price  basis. 

The  customer  is  satisfied  and  will  be  easier  to  sell 
the  next  time,  instead  of  harder.  The  salesman  has 
gained  confidence  from  his  success  in  selling  on  a 
straightforward  business  basis  and  will  tackle  his  next 
prospect  with  added  vigor.  The  manufacturer  has  made 
a  fair  profit  on  the  sale  and  can  afford  to  maintain 
and  improve  the  high  quality  expected  of  his  product. 

It  should  be  obvious  that  selling  on  quality  is  utterly 
impossible    unless    the    quality    actually    exists.      The 
builder  must  make  certain  that  his  machine  is  at  least 
as  good  as  any  other  of  the  same  type  on  the  market, 
and  better  than  the  great  majority  of  others.    He  must 
keep  constantly  at  work  to  improve  the  quality  and 
it  is  well  to  keep  the  field  informed  of  improvements  as 
they  are  made.     His  salesmen  must 
know  that  the  quality  is  there,  and 
where  and  why  and  how,  and  must 
be  so  proud  of  it  that  their  enthusi- 

asm is  contagious. 
As  I  stated  above,  quality  can  only 

be  maintained  if  a  fair  price  is  se- 
cured for  the  product.  The  two  are 

mutually  dependent  and  it  is  a  hope- 
less job  to  try  to  build  quality  tools 

if  they  are  to  be  sold  at  a  loss.  It 

simply  can't  be  done  very  long.  Either  the  quality  suf- 
fers or  the  builder  goes  broke. 

We  feel  that  not  only  must  the  shop  be  manned  by 
the  very  best  machinists  but  the  equipment  must  be 
thoroughly  up-to-date.  In  our  own  plant  we  have  taken 
advantage  of  dull  times  to  go  over  every  machine  and 
either  repair  or  replace  it.  In  our  radial  drilling  de- 

partment, for  instance,  we  sold  the  twenty-four  ma- 
chines of  different  sizes  that  had  been  there  for  several 

years  and  replaced  them  with  seventeen  new  ones  from 
stock.  The  new  machines  take  up  much  less  room  and 
consequently  cut  down  the  departmental  overhead,  but 
in  addition  they  are  so  much  more  efficient  that  the 
seventeen  will  turn  out  more  work  than  twenty-four 
did  before. 

While  we  are  talking  about  shops  and  equipment  it 
might  be  well  to  say  that  this  country  no  longer  has 
the  monopoly  of  methods  and  tools  that  it  had  before 
the  war.  Then  we  could  build  a  quality  tool  here  as 
cheaply  as  an  ordinary  one  could  be  built  in  Europe. 
We  understood  production  methods  and  interchangeable 
manufacture;  they  did  not.  But  the  war  has  changed 
all  that.  The  British  and  French  inspectors  learned  a 
lot  in  our  munition  plants  and  they  are  turning  their 
knowledge  to  account.  Then,  too,  there  are  many  plants, 
both  in  England  and  on  the  continent,  which  are  thor- 

oughly equipped  with  the  most  modern  machinery.  We 
certainly  sold  a  lot  of  it  abroad  during  the  war  and 
our  Army  left  a  whole  lot  more  behind  them.  It  will 
take  all  of  our  famous  ingenuity  to  keep  ahead  and  even 

then  we  will  be  hard  pressed  if  we  don't  get  started 
on  standardization  of  minor  parts. 

There  is  no  reason  on  earth  why  every  manufacturer 
of  machine  tools  should  insist  on  having  his  own  pet 
systems  of  standards  for  such  things  as  T-slots,  spindle 
noses,  handwheels,  ball  cranks,  etc.  The  differences  are 
so  small  as  to  be  insignificant,  but  they  add  tremen- 

dously to  production  costs. 
There  is  keen  interest  in  these  matters  abroad.  Eng- 

land, France,  Germany,  Holland,  Belgium  and  others 
are  studying  standardization,  and  Germany  and  Holland 
have  already  issued  accepted  standards  for  certain  parts. 

We  can't  afford  to  let  them  beat  us  at  this  game.  If 
they  do  we  shall  soon  have  to  face  cheaper  imported 
tools  in  our  own  markets  than  are  coming  in  now. 

Suggestion  for  Herringbone  Gear 
Standards 

By  N.  Leerberg 

The  action  of  the  American  Gear  Manufacturers' 
Association  in  standardizing  herringbone  gears  is  a 
very  commendable  move.  But  standardization  should  in 
all  cases  take  simplicity  into  consideration,  especially 
when  such  standardization  is  based  on  arbitrary  or 

empirical  data.  The  table  of  "Enlargements  for  Pin- 
ions with  17  Teeth  or  Less,"  published  on  page  330 

[ENLARGEMENTS  FOR  PINIONS  WITH  17  TEETH  AND  LESS 

No.  of 
Fkian 

.        , 

Teeth 

10 

8 6 5 4 
  Uianiedrai    nicu — — 

3.5           3           2.5 2 1.75 

1.5 

1.25 1 

7 0.120 0.150 0.200 0.240 
0.300 0.340 0.400 0.480 0.600 0.680 

0.800 
0.960 1.200 

8 0. 108 0.136 0.180 
0.216 

0.270 0.306 0.360 

0.432 

0.540 
0.612 

0.720 0.864 1.080 
9 0.096 0.120 0.160 0.192 0.240 0.272 0.320 0.384 0.480 

0.544 
0.640 0.768 0.960 10 

0.084 0.  104 0.140 0.168 0.210 0.238 0.280 
0.336 0.420 

0.476 
0.560 0.672 

0  840 

11 0.072 0.090 0.120 0.144 0.180 0,204 0.240 0.288 

0.360 
0.408 

0.480 0.576 
0.720 

0.060 0.076 
0.100 

0.120 0.150 
0.170 0.200 0.240 

0.300 
0.340 0.400 

0.480 

0.600 0.048 0.060 

0.080 

0.096 
0.120 0.136 0.160 

0.192 0.240 

0.272 
0.320 

0.384 0.480 

0.036 
0.046 

0.060 
0.072 0.090 0.102 

0.120 0.144 0.180 0.204 0.240 
0.288 0.360 

0.024 0.030 
0.040 

0.048 
0.060 0.070 

0.080 
0.096 

0.120 0.136 0.160 
0.192 0.240 

0.012 
0.016 0.020 0.024 

0.030 0.034 0.040 0.048 
0.060 0.068 0.080 

0.096 0.120 
0.002 0.002 0.002 0.002 

0.002 0.004 0.004 0.004 0.006 0.006 0.008 
0.010 0.012 

of  American  Machinist,  is  such  a  case.  This  table  is 
calculated  from  the  well  known  interference  formula 
for  20  deg.  standard  addendum  teeth : 

1  —  0.05849  AT 
or 

Enlargement 
2(1  —  0.05849  N) 

The  herringbone  gear  has  a  stub  tooth,  however,  and 
does  not  need  this  amount  of  enlargement  to  avoid 
interference.  The  object  of  the  enlargement  is  mainly 
to  give  a  free  cutting  action  to  the  hob.  There  is, 
therefore,  no  need  of  the  rather  complex  dimensions 
given  in  the  table.  The  writer  has,  consequently,  rear- 

ranged the  table  as  given  above,  and  strongly  recom- 
mends its  consideration. 

In  this  table  the  last  column  is  changed  to  multiples 
of  0.120.  The  dimensions  in  the  remaining  columns  are 
in  inverse  ratio  to  the  diametral  pitch.  It  will  be 
noticed  that  the  values  in  each  vertical  column  are 
multiples  of  0.012,  0.015,  0.020,  0.024,  0.030,  0.034,  0.040, 
0.048,  0.060,  0.068,  0.080,  0.096  and  0.120  respectively. 
All  dimensions  are  even  so  that  the  addendum  may  be 
dimensioned  without  running  into  four  decimal  places. 
The  table  agrees  closely  with  the  original  table  and  is 
more  commendable  for  practical  use. 
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Odite-  A  New  HMt-RcsistinfiT  Alloy 
Bt  G.  t.  BMrsT 

A  tnakis  nn  aurfart  of  aluminum,  like  all  roetala, 
««  akav  a  hri«hft  I—IUM  ««rfae«,  but  after  a  varr 

tiaw  ia  tlw  aliMivlMn  batomw  dull.  On  lonfar 
UtUa  ckaaf*  takM  piac*  la  thia  ftrongly 
ca«Ui«-  TlUa  la  rar««iiia»d  aa  a  protactive 

i«  «r  oKida.  Aluminum  whan  alioy«d  in  aolid 
atill  retains  this  property 

it  to  the  alloy. 
takaa  of  tUa  proparty  a  few  yeara 

rWa  caloritliw  «aa  iamlnpert  This  procaaa  con- 
•f  coating  HMUk  with  aluminum  at  high  tern- 

MtaaUy  foraing  a  surface  alloy  which  is 
to  osMation  at  high  temperature,  and 

ta  auor  feraa  of  cuiiealea.  Caloriiing  is  not  suited 

for  waffc  abof«  IJtt  dw.  P„  due  to  the  rapid  diffu- 
aioB  of  ahuBlBon  and  the  consequent  lowering  of  the 

fac*  ahmlrnnn  coalaat  to  the  point  where  breakdown 

CMflll 

af 

Paornna  or  Iion  and  aluminum  Aixoy 

A  kaaH0aaao«a  aOogr  made  by  melting  aluminum  with 
iraa  aatwaRy  wfll  abmr  no  aaeh  diffusion  on  subsequent 

baadi^  aad  pravtdad  the  aluminum  content  ia  sufll- 
daally  blgh.  the  alloy  will  resist  oxidation  at  tempera- 

•aariy  up  to  its  melting  point.  Unfortunately. 
baallng  and  rapid  cooling,  or  uneven 
aUoya  crack  badly  and  no  homeoixtthic 

of  any  third  metal  tried— and  nearly  all  were 
thia  condition.  The  hot  metal  when  the 

tare  touched  it  acted  like  hot  glass,  flying  to 

Tba  low  cxpaasion  of  high  nickel  steels,  together  with 
tba  fart  that  aluminum  and  nickel  form  a  high  melt- 
lac  iiianwiiiinl  led  to  investigating  the  promising 

aDoya  of  aluminum,  nickel  and  iron.  Therefore, 
aloaUaum  at  a  minimum  and  substituting 

far  Iroa  in  varioua  percentages,  a  series  of  alloys 
whkh  showed  increasingly  good  proper- 

tiaa.  Roaravar.  when  nickel  reached  16  per  cent  the 

alegr  waa  aoft  and  kwt  nearly  all  iu  resistance  to  oxida- 
tion. TUs  «aa  profaabiy  due  to  the  formation  of  the 

Ugh  laatflng  cofapoand  corfvaponding  to  the  formula 
NIAL  arbicb.  while  highly  resUUnt  to  oxidation  itself. 

the  iroB  of  its  protection  and  allowed  the  iron  to 
badly.  Further  additions  of  aluminum  and  nickel 

la  preportloaa  other  than  that  of  the  above  compound. 
iaaQy  gave  aa  aUoy  which  was  strong,  would  stand 
aboch.  bol  or  ceM:  eoold  be  quenched  repeatedly:  and 

UcMy  realataat  to  oxidation.  A  few  further  re- 
rats  gave  the  alloy  which  was  Anally  adapted  and 

whleb  wa  eaO  calite. 
Manianaai  and  silicon  above  0.7S  per  cent  both  tend 

to  daoaaaa  raaMaaet  to  oxidation,  but  with  care  in 
BO  troabia  la  experianced.  Carbon  increases 

and  ahoold  be  kept  as  low  as  possible  and 
aaaflly  rvas  andar  0.06  per  cent  On  account  of  the  ease 
with  which  8iO,  slags  with  aluminum,  the  melting  must 
b»  doaa  ia  a  baalc  famaca.  Alao  the  ladle  must  have  a 

Halac. 

HaroalMTpa  foraacaa  are  used  with  good  suc- 
ia  flrat  naltad  down  and  decarburized ; 

rm»    arfwi    Anwrtaaa    SorMr    for    au*l 

alag  ia  removed  and  nickel  is  added  and  new  slag  made. 
Wbaa  all  is  thoroughly  deoxidiunl,  the  final  alag  U 
ramoved  and  scrap  calite  added  to  the  extent  of  26  par 

cant  of  the  melt  and  diaaolved.  The  melt  is  then  poured  ' 
into  a  preheated  ladle  containing  the  required  amount 
of  molten  aluminum.  As  this  alloying  takaa  place,  an 
exotharmic  reaction  occurs  of  sufficient  intensity  to 
diaaolve  additional  acrap,  and  up  to  the  present  .tcrap 
amounting  to  15  per  cent  of  the  melt  haa  baen  disHolved 
with  suflkient  residual  heat  to  necessitate  holding  in 
the  ladle  aeveral  minutes.  The  ladle  is  bottom  poured 
so  that  the  time  of  holding  allows  all  oxide  to  float  and 
nothing  but  clean  metal  to  Im<  poured. 

Calite  raaista  oxidation  up  to  1,300  deg.  C.  (2.372 

deg.  F.),  but  1.200  deg.  C.  (2.200  deg.  F.)  is  recom- 
mended for  indefinite  aervice.  The  protective  oxide 

formed  is  tight  and  does  not  snap  off  even  on  quench- 
ing from  high  temperatures.  Quenching  after  100  hr. 

at  1.200  deg.  C,  calite  lost  but  O.OS  g.  per  square 
centimeter  expoaed.  while  the  best  heat-resisting  base 
metal  alloy  other  than  calite  lost  0.56  g.  under  the 
aame  conditions.  The  same  samples  were  run  at  1,300 
deg.  C.  for  an  additional  26  hr.  Calite  lost  O.OOS  g., 
the  other  0.09  g.  per  square  centimeter  exposed.  From 
theae  figures  it  appears  that  calite  is  twenty  times  as 
reaiatant  at  1,200  deg.  C.  and  the  only  base  metal  alloy 
to  stand  at  temperatures  higher.  At  900  deg.  C,  or 
ordinary  operating  temperatures,  the  loss  per  square 
centimeter  was  measured  in  iS  mg.,  or  for  all  practical 

purposes,  no  loss. 
Calite  is  practically  noncorrosive.  Samples  have 

been  polished  and  run  in  a  spray  of  saturated  sea  salt 
solution  at  100  deg.  F.  for  200  hr.,  and  at  the  end  of 
this  time  still  retained  the  perfect  polish. 

Twenty-five  per  cent  sulphuric  acid  dissolves  calite 
rapidly;  hydrochloric  acid  slowly  and  nitric  hardly  at 
all.  Forty-eight  hours  in  25  per  cent  nitric  acid,  the 
metal  lost  0.0004  g.  per  square  centimeter  expo.sed. 
Acetic  acid  has  no  effect.  Molten  carbonates,  chlorides, 
nitrates,  cyanides,  Pb.  Zn,  Sn,  type  metal,  sulphur  and 
sulphur  vapor  do  not  attack  calite.  SO,  gas  at  900 
deg.  C.  has  no  attack.  Fluxes  such  as  cryolite,  borates 
and  silicates  attack  calite  rapidly. 

Physical  PBOPtxTiEs  of  Calite 

In  general,  the  physical  properties  are  as  follows: 

Melting  point,  deg.  F.  2.777 
Softening  temperature,  deg.  F.  2,500 
Working  temperature,  deg.  F.                2,200  to  2,370 
Specific  gravity  7.03 
Weight  per  cubic  inch,  pounds  0.25 
Brinell  hardness,  annealed  286 
Scleroscope  hardness,  annealed.  40 
Thermal  conductivity,  per  cent  of  iron  25 
Transverse  stress,  1-in.  square  bar, 

pounds  per  square  inch  4,250 
Tensile  stress,  pounds  per  square  inch  36,800 

Calite  cannot  be  machined  in  the  cast  condition,  nor 
cut  with  oxyacetylene.  Any  change  of  dimension  or 
finish  must  be  done  by  grinding.  It  is  more  resistant 
to  oxidation  at  high  temperatures  and  will  stand  higher 

temperatures  than  any  bose-metal  alloy  tested.  Its  first 
cost  is  low  and  Its  operating  cost  lower  than  other 
non-oxidizing  alloys.  Boxes  have  been  run  for  1,600 
heat-hours  and  remained  in  the  best  condition  and 
measurements  showed  no  warpage  or  growth.  The 
oxide  coating  was  no  heavier  than  after  the  first  heat 



April  20,  1922 Eliminate  Waste — With  Modern  Equipment 591 

Taper  Turning  Tools  Continued  —  Engine  Lathe  and  Turret  Lathe  Tooling — Cross-Slide  and 

Turret  Taper  Tools — Plain  and  Adjustable  Attachments 

A  SPECIAL  taper  attachment,  useful  when  a  number 
of  different  tapers  are  to  be  turned,  is  shown 

k.in  Fig.  361.  This  tool  is  not  of  the  adjustable 

type,  but  the  taper  bar  is  readily  removable  so  that 
it  can  be  replaced  by  another  of  a  different  taper. 
The  body  of  the  tool  A  is  in  the  form  of  a  bracket 
which  is  attached  to  the  face  of  the  turret.  On  this 
bracket  a  dove-tailed  slide  B  provided  with  a  taper 

gib  is  mounted.  The  upper  part  of  the  bracket  is  also 

dove-tailed  and  a  taper  bar  C  is  fitted  to  it.  An  adjust- 

able gib  D  is  provided  for  this  dove-tailed  member 
also. 

The  angle  of  the  taper  is  determined  by  the  angular- 
ity of  the  slot  E  which  is  cut  in  the  taper  bar.  The 

back  of  the  slide  B  has  a  roller  in  it  at  F,  traveling  in 

the  slot  E  and  thus  controlling  the  angle  of  the  taper. 

In  some  convenient  place  on  the  headstock  of  the  ma- 
chine a  bracket  G  is  fastened,  with  an  adjustable  stop 

H  projecting  from  it  a  distance  sufficient  to  strike  the 

end  of  the  taper  bar  i>s  shown.  The  tool  K  is  carried 

in  the  block  L  mounted  on  the  vertical  sliding  member 

B.  In  operation,  the  turret  is  brought  forward  until 

the  bar  C  strikes  the  end  of  the  stop  H,  at  which 

time  the  feed  is  engaged  and  the  tool  moves  ahead  con- 
trolled as  to  its  angle  by  the  position  of  the  roller 

in  the  slot  E. 

There  are  some  points  in  this  design  which  can 

doubtless  be  improved;  for  example,  the  projection  of 

the  tool  K  is  excessive  and  the  cutting  action  would 

be  likely  to  cause  it  to  dig  in  and  chatter.  It  would 

be  possible  to  build  the  entire  mechanism  in  such  a 

way  that  the  tool  would  not  overhang  so  much,  so  that 
there  would  be  less  danger  of  vibration.  For  light 

cutting,  however,  when  a  number  of  different  angles 

are  to  be  machined,  a  tool  of  this  kind  would  produce 
good  work. 

The  principle  here  shown  can  be  applied  to  other 

varieties  of  taper  turning  tools.  It  would  be  possible, 

also,  to  make  a  similar  arrangement  for  boring, 

although  the  toolholder  and  slide  might  be  somewhat 

changed  from  the  form  shown.  Another  improvement 

on  the  same  tool  would  be  fitting  the  toolblock  L  in 

For  the  authors'  forthcoming  book.     All  rights  reserved. 

such  a  way  that  it  could  be  adjusted  up  and  down  to 
take  different  positions  on  the  slide,  thus  increasing 
the  capacity  of  the  attachment. 
When  work  is  long  and  slender  it  is  difficult  to  turn 

it  without  support ;  hence  a  taper  turning  tool  designed 
for  a  purpose  of  this  sort  should  provide  the  necessary 
rest  for  the  work.  In  the  work  shown  at  A  in  Fig. 
362  a  taper  is  to  be  cut  on  the  end  B,  as  shown  by 
the  dotted  lines.  On  account  of  the  length  of  the  bar 
and  the  lack  of  center  support,  the  tool  itself  must 
be  so  arranged  that  the  work  cannot  vibrate  during 
the  cutting  action.  The  body  of  the  tool  C  consists  of 
a  bracket  fastened  to  the  turret  face  as  shown.  At 
the  forward  end  of  this  bracket  an  angular  block  D 
is  located,  in  order  to  carry  the  supporting  bushing  E 
in  which  the  work  is  piloted. 

The  tool  F  is  mounted  in  a  block  G  which  is  fastened 
to  a  dove-tailed  slide  H.  On  the  under  side  of  this 
slide  the  stud  L  is  fixed;  and  the  spring  K  thrusts 
against  this  stud  and  causes  the  roller  M  to  remain 
in  contact  with  the  taper  blade  N  along  which  it  travels. 
The  roller  is  supported  in  a  holder  O  fastened  to  the 

top  of  the  slide.  The  illustration  at  P  shows  this  con- 
struction clearly.  The  taper  blade  N  is  fastened  to 

a  substantial  bracket  Q  at  the  rear  of  the  cross-slide. 
The  latter  is  firmly  clamped  in  position  longitudinally 
while  the  work  is  being  done.  It  would  be  possible 
to  attach  one  or  more  tools  to  the  frorit  of  the  cross- 
slide  and  use  them  for  other  operations  on  the  work 
if  necessary.  In  the  present  case,  however,  these 
tools  are  not  needed  as  the  cross-slide  is  not  in  use. 

An  additional  refinement  which  would  probably  im- 
prove this  design  somewhat  would  be  to  make  the 

bracket  Q  shorter,  and  provide  the  cross-slide  with  a 
hardened  block  over  which  the  bracket  C  can  slide, 
thus  giving  additional  support.  Changes  would  need 
to  be  made  in  the  design  of  the  bracket  in  order  to 
provide  for  a  condition  such  as  this.  Vibration  is 
eliminated  by  the  support  which  the  work  receives  in 
the  bushing.  For  shallow  taper  work  an  attachment 
of  this  sort  is  very  useful,  and  if  provided  with  suitable 
adjustments  a  number  of  tapers  could  be  easily  turned, 
and  different   diameters  of  work  could   be   supported 
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with  a  Uper  attacb- 
•t  tk*  nar  «f  ti»  wwiitin  and  oMiaUx 

wttUa  •  Iteitod  mvtL    AH  marine  lathM. 
It  printiiil  vlUi  aa  atUchraent  of  this 
tt  ■•r  ha  iwlriMi  to  us*  om  of  the 

.  for  layar  work.    A  sinq^le  attach- 
vkkh  caa  ba  Mod  for  tlito  potpoM  is  shomi  in 

th* 

A  la  Wi  fa  a  eaifec  in  th«  usual  maaBar. 
9«aa<alMa  of  the  lath*  is  rraiovcd  and 

ky  a  nirlal  alMa  B.  This  slide  is  fined  to 
I  oa  tha  carriaf*  aad  a  btoefc  C  is  so  fastened 

It  sviparta  a  heavy  coil  spriac  D.  The  tool  ff  is 
k^  it  oaa  oai  of  tha  aiMe  «  in  the  proper  position 
■•*  lOipart  to  tho  eaatar  of  the  woHl  The  tapered 
hMTjr  la  tmtmai  to  the  headstock  of  the  Uth«r.  and 
ia— iJMi  al  G  to  aa  angle  corroeponding  to  tha 
ta»»  rs«alf«<.  A  Mock  H  is  fasteaod  to  the  carriage 
•••«•■••  •■PPoct  for  the  taper  bar  and  to  prevent 

KIG    US      KIMPt^  TAP«m   ATTACHMBKT 

I  
 

TJrif} 
riG    Ml      mvmCXM.  ATTACHMaMT  rOK  TimXtXa  TAPntS 

^'^  ••*■     TA»«  0«»«UTI»0  Toot  WITH 

no.  S«l.     TAPER  TUR.VINO  WITH  THE  CROBa-SUDB 

it  from  being  distorted  by  the  pressure  of  the  roll  K which  is  fastened  to  the  slide. 
In  order  to  produce  the  Uper  it  is  only  n<9ce*sary  to 

engage  the  longitudinal  carriage  feed,  after  which  the 
roll  travels  along  the  Uper  bar  and  thus  generates  the 
Uper.  If  for  any  reason  it  is  inconvenient  to  attach 
the  Uper  bar  to  the  headstock  of  the  machine,  it  may 
be  applied  as  shown  at  L,  The  bar  if  is  here  attached 
to  a  rod  AT  carried  by  the  bracket  O,  which  is  fastened 
to  the  ways  of  the  machine.  The  Uper  bar  in  this 
case  is  supported  by  a  block  P  arranged  in  the  same manner  as  that  previously  mentioned. 

Toper  work  can  be  done  by  using  the  compound  rest 
swung  to  the  proper  angle  on  an  engine  lathe,  but  when 
thia  is  done  it  is  naeeaaary  to  feed  the  tool  by  hand.  A 
turret  lathe  has  no  compound  rest,  and  yet  it  is  often 
desirable  to  use  the  croas-alide  for  turning  a  Uper.  Tha 
attachment  shown  in  Fig.  864  can  be  used  on  either  an 
engine  lathe  or  turret  lathe;  the  deUils  of  iu  applica- 

tion are  aligfatly  different  in  aach  case,  but  the  principle 
reaudas  the  same.  The  work  shown  at  yl  is  to  be 
bofdod  to  an  angle  of  80  deg.  and  other  work  is  to  be 
done  on  it  in  the  same  operation.    It  is  therefore  desir- 
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able  to  do  the  work  with  the  cross-slide  and  thus  leave 
the  turret  free  for  other  tooling. 

A  special  block  B  is  mounted  on  the  cross-slide  of  the 
machine,  and  to  it  is  fitted  an  indexing  toolholder  C 

somewhat  similar  in  general  construction  to  that  de- 

scribed in  a  previous  article.  The  tool  D  is  used  for 

roughing  the  angle,  while  that  at  E  does  the  finishing. 

These  tools  are  of  the  ordinary  forged  variety,  so  that 

they  can  be  easily  reground  or  replaced  when  worn. 

This  turret  toolpost  indexes  into  only  two  positions, 

and  these  locations  are  controlled  by  a  plunger  in  the 

bushings  shown  at  F  and  G.  A  binder 
handle  H  locks  the  toolpost  in  either 
position. 

The  bracket  K  is  fastened  across  the 

ways  of  the  machine,  and  on  this 
bracket  is  mounted  a  swivel  plate  L 

which  Is  so  arranged  that  it  can  be  ad- 
justed in  a  transverse  direction.  The 

angle  can  be  changed  by  simply  turn- 
ing the  disk  around  to  the  required 

position.  Graduations  for  various 
angles  can  be  conveniently  placed  on 
the  base  of  the  swivel,  in  order  to 

make  the  setting  easier.  The  cross- 
slide  is  provided  with  a  bracket  M,  at 
the  end  of  which  is  a  block  .V  pivoted 
on  a  stud  at  O.  This  block  travels 
hack  and  forth  in  the  slot  in  the  plate, 
hus  controlling  the  angle  of  the  taper. 

it  is  e\-ident  that  the  cross-slide  must 
be  left  free  longitudinally,  so  that  it 
an  adjust  itself  to  allow  the  tool  to 
oUow  the  angle  of  the  taper.  After 
he  cross-slide  feed  is  engaged,  the  ac- 

:ion  of  the  device  is  automatic. 

If  a  number  of  pieces  of  work  are  to 
l>e  machined  to  various  tapers  and  if 
the  pieces  are  similar  in  their  general 
shape,  it  is  quite  possible  to  design  a 
:aper-turning  attachment  with  remov- 

able taper  bars  so  that  all  of  the  work 
can  be  handled  with  the  same  attachment.    When  a  de- 

signer is  called  upon  to  develop  something  along  these 

ines.  it  is  necessarj-  first  to  determine  the  largest  and 
smallest  diameters  which  are  to  be  machined.    With  this 
:is  a  starting  point,  the  range  or  capacity  of  the  tool  is 
predetermined;   and  it  is  (mly  necessary  to  make  sure 
that  the  methods  of  holding  are  uniform,  in  order  that 
the  method  of  ntachining  will  be  similar  in  each  case. 
An  excellent  example  of  a  progressive  design  of 

taper-turning  attachment  suitable  for  turret  lathes  is 
shown  in  Fig.  365.  This  attachment  was  designed  par- 
ticularlj-  for  handling  a  number  of  sizes  of  beveled 
pinions  similar  to  the  one  shown  at  A.  These  pinions 
were  of  different  diameters  and  tapers,  and  it  was 
nec^sary  to  make  the  attachment  in  such  a  way  that 
the  angular  surfaces  would  be  generated  accurately  and 
irithout  the  necessity  for  making  adjustments  to  take 
care  of  the  different  angles.    The  only  way  in  which  this 

lid  be  done  with  certainty  was  to  use  separate  taper 
for  each  angle,  thus  avoiding  any  chance  of  error 
might  otherwise  be  caused  by  a  faulty  setting. 

The  tools  were  designed  for  both  roughing  and  finish- 
in?  operations,  two  attachments  being  used  on  opposite 
sides  of  the  turret.  Only  one  of  these  attachments 
is  shown  in  the  illustration.    The  work  A  is  held  on  a 

special  expanding  arbor  B  in  the  nosepiece  C  screwed 
to  the  end  of  the  spindle.  The  body  of  the  tool  D 
is  fastened  to  the  turret  face.  Another  tool  body  of 
exactly  the  same  shape  is  on  the  opposite  face  of  the 
turret;  and  a  tie  member  E  extends  entirely  across 
the  turret  and  holds  the  tool  bodies  together,  thus  mak- 

ing a  very  rigid  construction. 
The  slide  F  is  held  in  place  on  the  body  by  two  flat 

straps  G  and  H,  and  a  taper  gib  K  is  provided  on  the 
side  opposite  to  that  taking  the  thrust  of  the  cut,  as 
shown  at  K.  A  separate  toolblock  L  is  fastened  to  the 
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slide  by  means  of"  suitable  screws.  This  toolblo^ 
carries  a  turning  tool  31  which  generates  the  taper. 

The  forward  end  of  the  tool  bodj-  is  fitted  with  a 
pilot  A'  which  enters  a  bushing  in  the  bracket  O  on 
the  headstock  of  the  machine.  This  construction  tends 
to  stabilize  the  whde  attachment  when  in  operation. 

It  also  assists  in  obtaining  accurate  work,  as  it  pre- 
serves the  alignment  so  that  there  is  no  chance  for %'ariation. 

Rexov.able  T.u>eb  Bas. 

The  taper  bar  P  lies  in  a  slot  machined  at  the  back  of 
the  body  of  the  tool.  For  convenience  in  machining 

the  body  is  entirely  open,  but  ribs  on  the  top  and  bot- 
tom extend  out  and  give  greater  rigidity.  A  reinforc- 
ing member  Q  is  fitted  between  the  ribs  menticmed  and 

bolted  to  the  body  of  the  tool  at  R  and  S.  thus  tying 
the  units  together  and  making  them  still  stronger. 
There  is  a  cored  opening  T  at  the  rear  of  the  slide; 
and  the  swivel  block  V  projects  throm^  tids  apeoiiig. 
thus  entering  and  being  guided  by  the  ansnlar  slot  Y 
in  the  taper  bar.  This  construction  is  shown  by  tte 
dotted  lines.  A  heavy  coU  spring  W  is  used  to  keep 
the  block  in  contact  with  the  slot  in  the  taper  bar. 
Adjustment  for  pressure  is  obtained  by  movios  ti»e 
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TW  hnctet  O  to  atoltid  •!  om  aMe  to  bold  the  taper 
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a4tmtmm»»  for  tb»  bar.  m  that  the  anrular  portion 
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la  Bpiralinii  the  turret  b  broucbt  forward  until  the 
pOol  aa  tha  attacbownt  enter*  the  bushing  in  the  apindla 
cap  bracket  O.  It  is  carried  forward  sufltciently  so 
that  the  end  of  tha  Uper  bar  strikas  the  stop  at  Z, 
aftar  wWdi  tkt  btedar  haadto  AA  is  tightened.  The 

to  Ums  tkrawa  iato  aagagament.  and  the  tool 
faraard  wfclto  the  taper  bar  remains  still.  The 

•Mde  to  (ootiolad  br  tha  swivai  block  I'  which  rides 
ia  tlw  taper  slot  V.  thus  cauoing  the  tool  If  to  gen- 
arata  tht  tapar  oa  the  woHl  The  hub  CC  on  the  body 
of  tha  tool  c—taiaa  aa  aafular  face  mill  DD  which 
is  aaed  to  raaHM*  the  stock  from  the  cupped  surface 
at  the  aod  of  tha  gaar  blaak. 

Aftar  the  taper  lias  been  generated,  the  binder 
haadto  to  leoaeaed  aad  the  entire  mechanism  drawn 
back  awajr  fnaa  the  work.  When  this  has  been  done  the 
apacator  polto  daarn  oa  tha  handle  EK.  thus  relievinK 
tha  ptaasara  on  tha  spring  wliich  controls  the  slide. 
This  allows  the  kicker  FF  to  act  against  the  end  of  the 

tapar  bar,  ■Kn'ing  it  forward  until  it  is  restrained  by 
tht  pia  GG  coming  in  contact  with  the  spring  bumper 
HH.  The  coil  spring  KK  exerts  the  pressure  on  the 
kicker.  The  turret  can  now  be  indexed  and  other  toolH 
broogiit  into  use  on  the  work.  The  final  cut  is  made  by 
aaotlter  taper  turning  tool  exactly  like  this  one. 

The  poesibililies  of  this  tool  cover  a  wide  range. 
Tht  dtvica  was  so  daaigned  that  the  todblock  L  could 
be  reB>o»ed  and  a  boring  toolholder  substituted  for  it, 
so  tliat  tapers  could  not  only  be  turned  but  could  also  be 
bored  to  any  silt  within  the  range  of  the  attachment. 
Taper  bars  of  various  angle*  can  be  easily  substituted 
to  ItaadW  diiTerent  pieces  of  work.  The  accuracy  ob- 

tained on  taper  work  with  a  device  of  this  sort  is 
folly  equal  to  that  which  can  be  obtained  on  an  engine 
lathe  with  a  taper  attachment.  Attention  is  called, 
Iminiii.  to  tlie  provisions  made  for  adjustment  and  for 
haadling  Tartou*  diameters  of  work.  Naturally,  as  tools 
of  this  sort  are  somewhat  expensive,  it  would  not  be 
■cooeaiit al  to  make  anything  of  the  kind  unless  the 
prodarttoa  wore  graat  enough  to  warrant  the  expenditure. 

Nickel  Plating  (ias  Kngine  Pistons 
By  CuBsnai  LYNNutoj^ 

The  article  by  David  Tyke,  on  p«ge  287  of  American 
Machinist,  entitled  "Nickel  IMating  Engine  Pistons." 
is  the  first  word  tha  writer  has  ever  saen  in  print  on  this 
subject. 

Some  fiva  years  ago  a  somewhat  similar  experiment 
was  tried  by  the  writer  on  the  pi.stons  of  a  twin-cylinder 
car  of  ancient  vintage.  Being  of  the  horizontal-opposed 
type,  it  aeamed  that  tiie  pistons  and  rings  wore  more 

rapidl>'  tlian  those  in  a  vertical-cylinder  engine,  as  pis- 
tons were  replaced  at  inter\'al8  of  five  to  six  thousand 

mile*.  Finally  the  cylinders  wore  so  larjre  that  stock 
replacement  pistons  were  unobtainKble,  when  through 
the  suggestion  of  a  plater  friend  a  coat  of  nickel  was 
applied  much  aa  Mr.  Tyke  describes — except  that  there 
were  some  half  dozen  trials  made  l)efore  the  nickel  could 

be  persuaded  to  "stick"  properly. 
After  buffing  the  pistons  to  smooth  out  the  irregulari- 

ties of  plating,  the  engine  was  reassembled  and  the 
nickel-plated  pistons  given  a  try-out  For  about  a 
month  they  gave  fine  8er\'ice,  and  then,  when  the  crank- 
case  oil  had  become  slightly  diluted  with  kerosene,  they 

cut  out  in  just  a  few  miles'  running,  kn(x-king  vigor- 
ously and  setting  up  a  series  of  groans  that  could  be 

heard  fur  blocks. 

The  Effect  of  Kerosene 

Upon  examination  it  proved  that  the  kerosene  had 
loosened  up  the  glaze  in  the  cylinder  wall,  and  that  the 
pistons  had  literally  had  strips  of  the  nickel  peeled  oiT; 
fine,  tightly  coiled  shavings,  as  though  turned  off  with 
a  diamond  point,  were  found  in  the  crankcase  and  in  the 
combustion  chamber. 

After  much  tinkering  and  theorizing  it  was  decided 
that  the  expansion  of  the  copper  facing  used  to  bind 
the  nickel  to  the  iron  was  so  much  greater  than  the 

iron  beneath  that  It  had  "crawled"  sufficiently  to  start 
the  trouble,  and  that  the  diluted  lubricant  had  merely 
aided  in  the  stripping  process. 

A  further  trial  was  made  with  a  Schoop  metal  spray- 
ing gun,  after  the  piston  had  been  thoroughly  cleaned 

of  the  old  copper  and  nickel  coat  and  roughened  in  a 
lathe.  With  the  gun  a  coating  of  nickel  was  built  up 
as  a  basis,  after  which  electroplating  was  carried  on 
aa  before. 

The  pistons  enlarged  by  this  method  were  still  in  serv- 
ice when  the  car  was  finally  scrapped  after  some  ten 

thousand  miles  of  service  as  a  delivery  truck.  To  re- 
store the  cylinder  wall  gloss,  graphite  was  fed  in  at 

inter\-als  through  a  "gas-saver"  opening  in  the  intake 
manifold,  and  this  in  all  probability  was  largely  respon* 
sible  for  the  excellent  service  secured. 
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THIS  is  a  continuation  of  a  general  discussion 
on  the  merits  of  various  tapers  with  a  view  to 

crystallizing  sentiment  in  favor  of  one  partic- 
ular type.  The  first  part  of  the  article,  published 

April  13,  gave  the  opinion  of  some  thirteen  manufac- 
turers. Other  opinions  on  the  subject  are  as  follows: 

No.  14.  Years  ago — how  many,  I  am  afraid  to  say — a 
contributor  to  American  Machinist  wrote  under  the  name 

of  "Jarno,"  and  among  the  good  things  offered  by  him  was the  Jarno  taper.  It  always  seemed  to  me  to  be  the  most 
consistent  system  in  the  way  of  tapers  for  a  standard  that 
has  ever  been  proposed.  I  cannot  help  but  think  that  if 
the  mechanical  world  at  that  time  had  recognized  the  value 
of  standardization  as  it  does  today,  the  Jarno  taper  would 
now  be  the  standard,  and  in  universal  use.  If  a  good 
mechanic,  foreign  born  and  educated  to  the  best  standard- 

ization ideals,  were  to  suddenly  find  himself  transplanted  to 
the  United  States,  he  would  certainly  be  amazed  at  our 
adherence  to  odd  ideas  concerning  so-called  standards  that 
never  were  right.  He  would  wonder  at  our  sentiment, 
selfishness,  and  general  shortsightedness  in  not  moving 
straight  ahead  toward  an  economy  always  followed  by 
proper  standardization. 

In  my  experience,  I  have  found  that  anything  for  which 
any  of  the  commonly  used  tapers  is  satisfactory  would  be 
equally  satisfactory  if  the  Jarno  taper  had  been  substituted. 
Standardizing  tapers  would,  however,  be  a  much  more  diffi- 

cult problem  today  than  at  the  time  the  Jarno  taper  was 
proposed,  although  the  same  or  more  proportionate 
advantages  would  be  obtained.  The  cost  to  manufacturers 
would  be  many  times  greater  at  the  present  time  if  we 
consider  the  Increase  in  tapers  in  use. 

If  the  Jarno  taper  were  considered  at  the  present  time 
as  the  standard,  there  would  be  more  opposition  from  the 
general  public  because  it  is  little  known,  and  this  would 
require  replacing  the  two  well-known  tapers.  Brown  & 
Sharpe  and  Morse. 

Twenty-five  years  ago,  there  were  many  more  tapers  in 
use  than  at  present,  and  the  need  for  standardization  was 
more  apparent.  Today  the  Brown  &  Sharpe  and  Morse 
tapers  greatly  predominate,  so  that  the  choice  of  a  stand- 

ard in  the  part  of  the  mechanical  world  with  which  I  come 
in  contact  would  be  from  among  the  three  mentioned. 
The  records  of  our  factory  show  that  we  have  721 

machines  with  the  Morse  taper,  327  machines  with  the 
Brown  &  Sharpe,  and  23  with  the  Jarno.  A  great  many  of 
these  are  ordered  with  Morse  tapers  regardless  of  the 
makers  standard.  We  have  a  great  many  so-called  adapters 
which  transform  one  system  to  the  other,  and  we  can 
thoroughly  appreciate  the  economy  and  convenience  of  one 
standard.  We  could  standardize  on  the  Morse  taper  at  a 
less  cost  than  any  of  the  others,  and  it  would  suit  our  par- 

ticular business  better,  if,  of  course,  the  drill  shanks 
remained  as  they  are.  If,  however,  the  shanks  of  drills  con- 

formed to  a  new  standard,  this  feature  could  be  neglected. 
The  cost  of  standardizing  on  Brown  &  Sharpe  would  be 

greater  than  for  the  Morse,  merely  because  of  the  number 
of  machines.  If  the  Jarno  were  to  be  standardized,  the 
cost  would  probably  be  more  than  for  the  other  two  on 
account  of  the  greater  number  to  change.  This  change,  in 
some  of  our  machines,  would  not  be  very  serious,  because 
the  Jarno  taper  is  so  near  the  Morse,  and  in  many  cases  the 
diameter  at  the  point  is  not  so  essential  for  the  interchange 
of  fixtures  as  the  diameter  of  the  hole  at  the  nose  of  the 
spindles  and  the  taper. 

If  the  majority  of  the  manufacturing  public  of  the  United 
States  should  vote  to  adopt  the  Jarno  taper  as  standard  as 
fast  as  possible  and  use  their  influence  wherever  possible 
to  get  it  into  use,  I  believe  that  the  cost  of  the  change  would 
be  offset  in  a  few  years,  and  we  would  wonder  why  wa 
ever  questioned  the  advisability  of  it. 

Two  Favor  Morse,  One  Jarno 

No.  15.  We  are  advocates  of  the  Morse  taper,  basing  our 

opinion  entirely  on  the  production  machines  in  our  plant. 
We  believe  that  this  is  the  most  common  taper  in  use  and 
see  no  reason  why  it  should  not  be  adopted  as  the  standard. 

No.  16.  As  the  Morse  taper  is  more  generally  used  and 
almost  exclusively  adopted  for  all  sizes  and  styles  of  drill 
presses,  lathes,  and  turret  lathes,  we  advocate  this  taper. 

No.  17.  We  have  adopted  the  Morse  taper  and  are  equip- 
ping all  of  our  machines  with  it  unless  otherwise  specified. 

We  have  been  requested  to  furnish  n.achines  with  Brown  & 
Sharpe  and  Jarno  tapers,  but  it  is  certainly  more  or  less 
confusing  to  make  these  changes,  and  we  would  heartily 
endorse  the  adoption  of  a  single  standard,  preferably  the Jarno. 

No.  18.  There  stems  to  be  no  question  but  that  a  single 
standard  would  be  of  great  advantage.  The  writer's  pref- 

erence would  be  the  Brown  &  Sharpe  taper;  this  on  account 
of  its  uniformity  and  also  having  been  standard  in  so  many 
tools.  We  might  add  that  we  are  using  the  Brown  & 
Sharpe  taper  in  our  automatic  gear  cutting  machine  and 
Morse  taper  in  our  lathes,  conforming  to  the  usual  practice. 

No.  19.  We  believe  that  there  should  be  a  fixed  standard 
for  tapers.  In  order  to  obtain  as  near  this  result  as  pos- 

sible, we  are  limiting  our  purchases  of  machine  tools  to 
those  using  standard  Brown  &  Sharpe  tapers,  which  we 
believe  to  be  suflSciently  satisfactory  for  all  mechanical 
purposes.  On  account  of  our  greater  experience  with 
Brown  &  Sharpe  tapers,  we  are  not  in  position  to  state  the 
advantages  of  the  Jarno  standard.  We  do,  of  course,  use 
Morse  tapers  for  all  of  our  drilling  machine  work,  but  do 
not  believe  they  are  as  well  adapted  to  other  machine  tool 
spindles  as  the  Brown  &  Sharpe. 

Economy  Follows  Standardization 

No.  20.  If  there  is  any  advantage  in  the  different  tapers 
it  is  very  slight.  To  pick  out  the  taper  which  should  be 
adopted  as  a  standard  would  be  an  easy  matter.  There  are 
a  great  many  machine  tool  builders  who  still  believe  that 
they  could  control  the  market  in  their  particular  type  of 
tool,  simply  because  they  are  using  a  certain  taper  in  the 
spindles,  and  it  surely  would  be  to  great  advantage,  not 
only  to  the  consumer  but  to  the  manufacturer,  to  have  a 
standard  taper  adopted  for  all  spindles.  This  is  followed 
out  to  some  extent  in  milling  machines,  lathes  and  drill 
presses.  We  believe  economy  always  follows  standardiza- tion. 

No.  21.  Our  own  practice  is  somewhat  varied  as  we  use 
Brown  &  Sharpe  tapers  up  to  No.  14  in  our  small  and 
moderate  size  machines,  and  in  the  larger  sizes  we  use 
tapers  that  are  standard  in  our  own  shop  only  and  which 
were  the  original  tapers  before  our  adoption  of  the  Brown 
<S-  Sharpe.  In  our  particular  line  of  manufacture  we  do  not 
see  that  there  would  be  any  great  advantage  in  changing 
now  to  one  standard,  as  the  arbors  made  for  our  machines 
are  seldom  if  ever  used  on  any  other  makes  of  machines. 
We  are  thoroughly  in  sympathy  with  the  standardizing 
program,  however,  and  are  finding  it  to  our  advantage  in 
other  features  of  our  design  to  study  this  point  much  more 
closely  than  ever  before. 

No.  22.  Modern  milling  machines  are  equipped  with 
Brown  &  Sharpe  tapers;  drill  presses,  radial  drills  and 
boring  mills  with  Morse  tapers.  Brown  &  Sharpe  tapers 
are  more  consistent  in  their  design  than  the  Morse,  being 
0.500  in.  to  the  foot,  disregarding  the  number  of  the  taper, 
whereas  the  Morse  varies  from  0.602  to  0.625  in.  without 

apparent  reason. 
The  Brown  &  Sharpe  taper  having  a  smaller  included 

angle  is  better  suited  for  milling  machines,  gear  cutters  or 
any  other  type  of  machine,  where  a  great  side  thrust  is 
exerted.  This  side  thrust  has  the  tendency  to  cause  the 
tapered  end  of  the  cutter  arbor  to  work  loose.  The  Brown 
&  Sharpe  taper  has  a  greater  frictional  driving  power  than 
the  Morse.  In  modem  milling  practice  for  heavy  duty,  this 
condition  is  not  taken  advantage  of  as  the  driving  is  done 
through  a  flange  located  at  the  front  end  of  the  taper.    The 
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4ato  to  wark  from  to  determine  whether  or 

aa  to  tka 

M*  M  wmti  ba  atfrlaaUa  to  attempt  to  adopt  nurh  Upera 
Isr  aB  aaddaaa.  Wa  azpactod.  la  adoptinr  thi*  Uper,  to 
ka  aUa  to  toqr  staadard  shaalu  aad  colleU  that  we  could 

bat  wa  fooad  that  the  proportion  of 
Haas  wa  would  bay  waa  so  amall  a*  to  be 

In  nearly  every  in*tan<-e,  owinc  to  the 
•pwtol  aaiare  of  tha  toob  to  ba  oaed.  they  had  to  b*  made, 
sa  tkat  raaOy  the  tapar  bad  vary  Uttla  to  do  with  cuttlna 

tba        -■ UKIi  TBS  JaKKO 

No.  rt.    If  H  were  a  iiwaetiaa  of  atortinc  all  over  again 
•■4  diarecardtac  all  esittinc  toola,  etc..  we  chould  prefer 
flto  Jarao  uper  aa  it  aeem*  to  b*  ideal  on  account  of  iU 

■*         '  t  aad  oaiferm  Uper.    However,  thi*  condition 
aad  the  nest  bast  atoadard  la  the   MorM 

Uper.  For  drill  prsaass  and  lathe  centers  it  seems  thers 
can  be  no  obJacUoa  to  the  Morse  Uper.  but  for  milling 
machinea,  wa  woold  prsfar  the  Brown  A  Sharp*  half-inch 
Up*r  par  foot  Aa  moat  shops  have  Mora*  Up*r  raamcr* 
■ad  faces,  it  wooM  ba  Uaa  expeniive  and  more  satlafactory 
to  adopt  th*  Moraa  taper  aa  standard. 

No.  M.  Althoufh  oar  product  do*a  not  raquira  taper 
•ockato  af  any  kind,  still  wc  would  be  only  too  glad  to  see 
soma  tapar  adopted  a*  a  «Un>lMrd  for  lathe*,  drill*,  millers. 
etc.  W*  have  about  four  difTt-rent  Upera  in  our  plant  and 
they  caoa*  very  much  confusion  and  an  added  expense  in 

carr>-inc  so  many  drills  etc.,  to  At  them.  All  threa  Upers 
yoa  maatka  hara  their  mariU  and  defecU.  The  Brown  A 
Sharpe  is  very  good  but  being  «o  much  longer  than  any  of 
Ih*  other*,  it  require*  that  much  more  material  for  all 
bara.  cuttar*.  driUa  etc.  This  item  alone  would  condemn  it 
to  many  eaaea. 

The  Mors*  Uper  we  And  is  too  abrupt  as  the  socketo  have 
a  tendency  to  fall  apart;  and  then  every  Mora*  Uper  ha*  a 
different  degree  of  Uper,  making  it  hard  to  remember  when 
turning  bar*,  drill*,  etc. 

The  Jamo,  while  it  haa  the  faulU  of  the  Morse  to  some 
extent,  haa  the  advanUge  of  being  dimensioned  in  a  very 
simple  manner  and  the  number  of  the  Uper  can  always  be 
told  by  measuring  the  ends  or  length.  While  we  do  not 
think  Jamo  is  the  best,  we  think  it  is  a  step  forward  and  if 
a  happy  medium  between  a  Jamo  and  Brown  A  Sharpe 
could  be  found,  we  think  it  would  All  the  bill. 

No.  29.  We  agre*  that  a  lack  of  uniformity  on  topers 
leads  to  confusion  and  the  multiplication  of  tools  and  arbora. 
We  also  agree  that  because  of  this  there  is  an  unneceaaary 
waste  which  could  be  avoided  by  having  a  single  sUndsrd. 

Our  experience  shows  that  the  Brown  A  Sharpe  Uper  is 
satisfactory  for  milling  machines.  We  believe  manufac- 

turer* have  in  the  past  been  using  too  small  sites  or 
number*  of  Upers  in  the  different  sises  of  machines  and 
which  did  not  allow  enough  area  in  the  surface  conUct. 
W*  feel  that  the  Brown  A  Sharpe  Uper  holds  somewhat 

better  than  the  Mors*  on  account  of  iU  smsll  Up«r  per  foot 
This  same  argument  would  hold  good  against  the  Jamo, 
which  Is  almost  the  same  Uper  per  foot  as  the  Morsa. 

WoNDBUi  AT  Morse  Variations 

No.  SO.  Not  being  familiar  with  the  history  of  the 
development  of  the  Morse  Uper  my  deductions  may  be 
wrong  but  it  seems  to  me  that  the  original  Upers,  because 
of  the  lack  of  proper  facilities,  were  turned  and  the  error 
in  them  sUndardized.  I  cannot  conceive  why  the  Upers 
should  have  varied  from  0.600  to  0.630  in.  Surely  this  can- 

not have  been  the  result  of  an  attempt  to  make  the  Upers 
vary  with  the  idea  that  it  would  be  bettor  suited  to  the 
diameter*  involved. 

The  Brown  A  Sharp*  Uper  would,  in  general,  be  satis- 
factory were  It  not  for  the  fsct  that  the  No.  10  Uper 

varies  from  sll  the  rest  and  I  cannot  undersUnd  why  this 
is  so.  The  nearest  approach  to  a  sensible  system  is  reached 
in  the  Jamo  Upers. 
A  uniform  Uper  per  foot  should  be  esUblished  for  drill 

shanks,  lathe  centors,  milling  machine  arbors,  eto.,  and 
th*  sooner  this  i«  done,  the  better.  I  dare  say  that  drills 
with  Uper  shanks  would  not  have  their  Ungs  twisted  off 
so  frequently  if  a  Uper  of  i  in.  per  foot  were  sUndardized. 
This  subject  really  deserves  very  careful  thought,  but 
whether  a  Uper  of  0.60  or  0.60  in.  per  foot  ia  Anally 
adopted,  it  should  be  made  uniform  throughout  for  all  sizes. 
I  have  always  looked  upon  the  Mors*  Uper  as  a  perpetua- 

tion of  an  error. 

No.  31.  We  use  the  Brown  A  Sharpe  Uper  because  it  is 
a  Btraightor  Uper  and  hence  bettor  adapted  to  the  us*  of 
end  mills.  It  has  been  our  experience  that  in  using  a 
Morse  Uper  with  end  mills  thst  the  strain  on  the  side 
of  the  cutter  tonds  to  loosen  it  in  the  spindle  and  the 
straightor  top«r  of  tha  Brown  A  Sharpe  overcomes  this dURculty. 

No.  32.  We  believe  that  the  Uper  to  adopt  would  be  ths 
Jamo,  owing  to  IU  being  based  on  a  formula  easily  r*- 

Uined  in  one's  mind.  We  believe  the  adoption  of  n  single 
sUndard  an  excellent  idea,  and  even  if  planU  would  adopt 
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the  slow  process  of  having  their  new  tools  and  replace- 
ments carry  the  taper  adopted  as  standard,  it  would  only 

be  a  matter  of  a  few  years  until  the  standard  taper  would 
become  generally  adopted. 

No.  33.  From  our  standpoint,  the  Morse  taper  seems  to 
be  best,  although  we  admit  that  its  start  was  on  a  wrong 
basis,  with  reference  to  uniformity.  However,  it  has  been 
so  widely  adopted  throughout  the  world  for  certain  classes 
of  machinery  we  do  not  see  how  it  can  be  changed.  The 
same  thing  may  possibly  be  true  of  the  Brown  &  Sharpe 
taper,  but  not  to  such  a  degree.  The  Jamo  is  based  on  a 
uniform  basis,  but  is  only  a  little  known  and  not  much 
used.  We  do  not  believe  that  you  can  ever  reconcile  users 
and  manufacturers  at  this  stage  of  the  game  to  a  uniform 
taper.  You  will  meet  such  tremendous  opposition  from 
well-known  sources,  and  from  unexpected  sources,  that  it 
will  be  impossible  to  bring  this  about.  Something  like 
trying  to  change  from  English  to  metric  system,  only  not 
so  bad. 

Three  More  Jarno  Advocates 

No.  34.  We  are  inclined  to  favor  the  Jarno  taper  because 
it  is  constant  instead  of  changing.  In  this  we  feel  it  is 
superior  to  the  Morse,  and  it  has  a  somewhat  greater 
included  angle  than  the  Brown  &  Sharpe.  We  think  this 
better  since  it  has  been  our  experience  that  the  Brown  & 
Sharpe  taper  seats  in  too  binding  a  manner  at  times. 

No.  35.  Our  opinion  is  that  the  Jamo  taper  would  be  the 
best  to  adopt  as  a  standard,  the  reason  being  that  the  Jamo 
formula  is  simple  and  uniform.  We  firmly  believe  that 
one  standard  taper  would  be  a  great  convenience,  as  well 
as  an  economy. 

No.  3fi.  It  seems  as  though  when  we  are  designing  fix- 
tures for  our  various  lathes,  we  find  that  no  two  of  them 

have  the  same  taper  in  the  spindle  nose,  a  feature  which 
limits  the  use  of  tools  and  increases  the  number  of  tools 
necessary.  In  our  own  manufacture  of  machines  and  tools 
we  use  only  the  Morse  taper,  and  have  found  but  one 
instance  in  which  this  taper  could  not  be  adhered  to.    That 

was  a  case  where  we  wanted  a  size  that  came  between  the 
No.  4  and  No.  5  Morse. 

Personally,  I  believe  that  the  Jarno  taper  would  be  the 
best  to  adopt  for  universal  use,  but  it  would  mean  a  great 
expense  to  everyone  like  ourselves  who  have  already  stan- 

dardized on  the  Morse  or  other  tapers.  However,  we  realize 
that  it  costs  real  money  to  make  improvements  and  we 
would  be  glad  to  do  our  part  along  this  line  in  co-operation 
with  other  manufacturers,  if  a  suitable  taper  is  decided 
on  to  cover  all  conditions. 

No.  37.  Our  work  is  coming  more  and  more  to  be  in  the 
drilling  and  boring  lines  only,  so  that  we  rarely  furnish 
anything  but  Morse  tapers.  It  seems  to  us  that  a  standard 
taper  for  drilling,  boring  and  milling  machines,  lathes,  etc., 
would  be  desirable,  but  whether  the  cost  of  changing  over 
would  more  than  overcome  the  advantages,  I  am  not  pre- 

pared to  say.  We  would  be  willing  to  abide  by  the  decision 
of  the  majority  and  adapt  ourselves  to  whatever  seemed  to 
be  the  most  advantageous. 

No.  38.  We  now  use  standard  Morse  tapers  in  the  spindles 
of  all  our  lathes  and  prefer  to  hold  to  this  taper.  As  we 
understand  it,  most  of  the  machine  tool  builders,  or  rather 
a  large  majority,  use  the  Morse  standard  taper. 

No.  39.  As  the  situation  stands  now  it  is  quite  a  nuisance 
to  worry  about  three  different  standards,  and  personally  I 
think  it  unnecessary,  as  all  three  standards  are  good  and 
any  one  of  them  could  be  adopted.  For  simplicity  sake,  we 
are  in  favor  of  Jarno  tapers,  as  it  is  simple  to  remember 
and  the  taper  per  foot  is  the  same  on  all  sizes. 

The  writer  has  also  been  advocating  the  standardizing 
of  such  parts  of  machine  tools  that  hold  the  work  and  the 
tools.  For  instance,  in  the  lathe  a  standard  taper  in  head 
and  tailstock  spindle  and  standard  size  toolpost.  On  a 
radial  drill,  a  standard  diameter  of  spindle  nose,  as  well 
as  taper,  standard  T-slots  for  the  table,  etc.  Of  course, 
there  would  be  a  standard  for  each  different  size.  We  are 
very  much  in  favor  of  standardizing  and  would  adopt  any- 

thing within  reason  along  these  lines. 

(To  be  continued  in  next  week's  issue.) 

Core  Plugs  and  How  to  Make  Them 
By  A.  J.  Langhammer 

"Core  plug"  is  the  name  by  which  the  peculiar  type 
of  expansion  plug  described  in  this  article  is  known 
to  mechanics  and  engineers.     The  title  has  become  a 

Fig.  3 Fig.  2 Fig.4 
FIG.    1.      THE   CORE  PLUG.      FIG.    2.      FORMING   DIE   WITH 

CORE  PLUG   IN  POSITION  FOR  FORMING.      FIG.    3. 
CORE  PLUG  AFTER  FORMING.     FIG.  4. 
PASSAGE  SEALED  BY  A  CORE  PLUG 

fixture  with  this  plug,  because  of  its  almost  universal 
adoption  for  plugging  core  holes  in  the  water  jackets  of 
automobile   cylinders. 

A  core  plug  for  a  1-in.  hole  is  shown  in  Fig.  1,  which 

pictures  at  a  glance  the  small  amount  of  metal  used. 
The  labor  cost  of  manufacturing  is  very  low  as  is  the 
cost  of  application.  The  writer  has  used  core  plugs 
on  cast  iron,  carbon  and  alloy  steels  and  for  these 
materials  cold-rolled  steel  in  bar  stock  or  low  carbon 
steel  in  sheet  stock  has  proved  the  most  satisfactory. 
For  a  limited  quantity  it  is  best  to  make  the  plugs  an 
an  engine  lathe  to  the  shape  shown  in  Fig.  1  and  care 
should  be  exercised  to  make  the  base  or  largest  diam- 

eter with  a  sharp  edge  so  that  it  will  "bite"  in.  Fig.  2 
shows  a  die  with  a  core-plug  in  position  for  forming. 
In  Fig.  3  is  shown  a  finished  core  plug,  which  with 
the  sectional  view  in  elevation  is  very  clear. 

In  Fig.  4  is  shown  a  plugged  oil  passage  in  a  section 

of  a  crankcase  with  a  core  plug  driven  home.  Imme- 

diately above  is  shown  the  "set"  which  is  merely  a 
short  piece  of  cold-rolled  stock  with  squared  ends,  and 

which  with  a  machinist's  hammer  comprises  the  only 
tools  necessary  for  assembling.  At  the  first  glance  the 

strength  of  such  a  joint  is  not  apparent.  It  is  there- 
fore necessary  to  again  refer  to  Fig.  1.  Here  it  will  be 

observed  that  the  metal  shown  in  the  small  triangles 
a,  a  which,  in  the  plain  view,  is  the  area  between  the 

dotted  and  the  full  circle,  really  forms  a  caulking  me- 
dium. This  is  obviously  a  huge  amount  of  metal  and 

when  driven  in  place,  as  shown  in  Fig.  4,  forms  a  very 
strong  and  durable  joint. 

The  writer  has  used  core  plugs  on  machine  tools, 
fixtures  and  automobile  parts  and  in  diameters  up 
to  21  inches. 
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Machine  Operations  in  a  California  Pump  Shop 
AdapUble  Shapinjr  Kixtur*  for  Ihimp  Brackets— Operations  on  the  Vertical  Turret  Lathe— 

An  Interestinx  MillinK  Operation— Turret  Lathe  Work 
SPECIAL  CORRESPONDENCE 

TMt^  fltaitratloM  akwa  herewith  repreeent 
■Mkadi  *t  ■aaaftalariBf  cwitrif u«al  pump  paxta 
la  a  factory  ta  Um  SKrunento  Valley. 

TW  hatfloMi  Pit.  1.  ■!»«■  •  ahapinc  operation  on 
^»  kaM  of  a  pmp  bradnt  Tka  work  ia  here  shown 

iB  m  iperial  Azture  ia  a  Gould  4  Kbrrhanit 
Thia  fixture  ia  adapted  for  holding  all 

ttam  af  braekMi^  aad  to  malte  the  change  from  one  aixe 
of  beadMt  to  aaether  it  ia  mareijr  necesaary  to  change 
the  adapter  pla«a  at  the  eoda  opoo  which  the  bracket 
im  haac  «p  ftar  tkt  ahapiat  operation.  This  is  brought 
«rt  daarlr  kgr  Um  detail  photograph.  Fig.  2.  which 

I  tiw  istnre  aad  the  braelut  on  the  shop  floor  with 
pittge  and  ooUara  in  the  foreground. 

The  hradwt  casting  ia   bored  out  on  a  horizontal 

upright  leg  of  the  jig  casting  there  is  a  guide  slot  to 
receive  the  guide  at  the  end  of  the  different  jig  plates. 
A  damp  acrew  and  stud  provided  at  this  point  secure 
in  place  whichever  jig  plate  is  used  on  the  job.  Refer- 

ring again  to  Fig.  3,  the  bracket  to  be  driUed  is  slipped 
over  the  locating  sleave  In  the  jig  and  tightened  upon 
this  holding  sleeve  by  means  of  a  C-clamp,  which  ia 
gripped  upon  the  boaaes  at  either  side  of  the  slot  cut 
through  the  main  bearing.  This  binds  the  work  upon 
the  sleeve,  and  the  outer  end  of  the  casting  is  supported 
at  the  same  time  by  a  short  jackscrew  placed  n.s  rep- 

resented In  Fig.  3.  The  work  is  handled  under  a  radial 
drill  as  shown  in  Figs.  S  and  4. 

The  casings  or  bowls  for  centrifugal  pumps  are  Iwred 
through  the  wall  and  faced  at  the  side  for  the  joint 

rta.  I.    m-iip  biiacket  i.n  thb  siiAPCR    no.  s.    shai'kr  fixture  for  plmi-  ukaokkts 
machiae.  and  when  it  comes  to  the  shaping  operation. 
the  proper  head  plug  Is  Inserted  in  the  upper  end  of 
the  fatort  where  it  Is  secured  by  three  hexagon  bead 
capecrewa  tapped  Into  the  flange  around  the  base  of 
the  plug.  The  adapter  rings  for  the  handwheel  screw 
at  the  right-hand  side  of  the  fixture  are  slipped  over  a 
■leere  which  U  tapped  out  to  receive  the  screw  for  the 
haadwiMeL  A  washer  and  screw  hold  the  adapter  collars 
ia  plaea.  For  general  adjuxtment  to  length  to  suit  dif- 
farMt  widths  of  bradcets.  the  outboard  support  for  the 
work  is  adjostaUe  longitudinally  on  the  base  and  se- 
ear«d  at  any  point  desired  by  a  square-head  bolt  sliding 
Is  tlM  T-«lot  in  the  casting. 

The  two  lugs  at  the  top  of  the  left-hand  upright  on 
the  ftxtitre  carry  setacrewt  which  bear  against  the  walls 
of  the  bracket  to  bring  it  into  level  position  crosswise 
for  the  planing  operation. 

The  drilling  of  the  bolt  holes  In  the  base  of  this  type 
of  bracket  is  accomplished,  as  shown  in  Fig.  3,  with 
the  aid  of  a  jig  which  is  also  arranged  for  Uking  care 
of  various  sizes  of  brackeU.  Details  of  this  jig  arc 
dearly  brought  out  ia  Fig.  4.  The  jig  conslsu  of  an 

casting,  in  the  upright  of  which  is  fixed  a  hori- 
Btal  poet,  over  which  are  fitted  adapter  sleeves  to 

•ait  aB  Silas  of  brackeU.     In  the   rear  wall  of  the 

surface  In  the  manner  Illustrated  in  Fig.  6,  where  the 
job  is  shown  on  a  Bullard  vertical  turret  lathe,  with  the 
casting  resting  on  and  gripped  In  the  four  jaws  on  the 
table.  With  the  work  In  this  position  the  various  tur- 

ret tools  are  brought  into  action  one  after  another  to 
bore  out  the  casing,  rough  and  finish  the  large  opening 
in  the  top  of  the  casing,  and  to  rough  and  finish  the 
joint  face  on  the  outer  surface.  With  the  surface 
referred  to  finished  as  Indicated,  the  bowl  casting  la 
ready  to  be  machined  across  the  face  of  the  flange. 
This  latter  operation  Is  attended  to  on  a  big  milling 
machine,  with  the  work  placed  over  a  locating  ring 
which  is  mounted  upon  the  table  of  the  miller.  This 
locating  ring  is  another  form  of  adapter  which  fits  over 
a  central  plate  secured  to  the  milling  machine  table.  The 
plate  carries  a  vertical  stud  with  suitable  clamps  and 
quick  acting  nuts  to  hold  the  work  down  In  place.  For 
the  different  sizes  of  pump  casings,  the  adapter  rings 
referred  to  above  are  changed  by  merely  slipping  them 
off  from  the  central  plate  and  replacing  them  by  the 
ones  required,  so  that  the  simple  arrangement  of  very 
few  parts  takes  care  of  all  sizes  of  casings. 

The  actual  milling  of  the  flange  face  is  accomplished 
with  a  large  inserted  tooth  milling  cutter,  carried  on 
the  nose  of  the  spindle. 
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FIG.  3.    DRILL  JIG  FOR  PUMP  BRACKETS.  FIG.  4.    SET  OF    AUXILIARY  JIG  PLATES  FOR  BRACKETS 

On  this  make  of  pump  there  is  used  a  combined 
elbow  check  valve  which  has  a  cast  body  with  three 

faces  at  different  angles  to  one  another,  as  shown  in 

Fig.  6,  where  two  of  these  castings  are  seen  in  place  in 

a  special  fixture  on  the  table  of  a  horizontal  boring 
machine.  The  method  of  facing  the  round  flanges  at  the 

ends  of  the  elbow  proper  is  to  mount  the  work  upon 

the  angular  fixture,  as  illustrated,  and  accomplish  the 

surfacing  by  means  of  a  milling  cutter  on  the  horizontal 

spindle.  The  fixture  itself  has  two  sloping  faces  at  the 

proper  angle  to  suit  the  elbow  to  be  machined.  While 

one  casting  is  undergoing  facing  operations,  another 

casting  can  be  clamped  in  place  on  the  opposite  face  of 
the  fixture.  Thus  little  time  is  lost  in  the  process  of 

removing  finished  work  and  replacing  it  with  rough 

castings,  as  the  handling  of  the  job  into  place  is  going 
on  at  the  time  the  cut  is  being  taken  on  the  opposite 

piece  of  work.  The  method  of  securing  the  baseplate 
of  the  fixture  to  the  boring  mill  table  and  the  means  for 

clamping  the  upper  or  movable  part  of  the  fixture  are 

easily  seen  in  the  illustration.  The  milling  cutter  on 
this  machine  has  a  10-in.  body  in  which  are  inserted 

blades  of  high-speed  steel,  these  blades  measuring  2  in. 

long,  1  in.  wide,  and  i  in.  thick.  The  cutter  is  one  of 

many  sizes  made  at  the  plant  and  used  for  a  variety 

of  purposes  in  the  production  of  pump  members. 
The  combined  elbow  check  valve  is  seen  undergoing 

another  operation  in  Fig.  7.  Here  it  is  shown  set  up 

on  the  shaper  for  the  surfacing  of  the  end  flange.    The 

fixture  upon  which  the  work  is  mounted  for  this  opera- 
tion is  a  peculiar  form  of  angle  iron,  the  wings  of  which 

are  finished  at  the  necessary  angle  with  the  base  to 

locate  the  check  valve  elbow  with  the  top  surface  in  the 

horizontal  plane.  Thus  without  adjustment  of  the  work 

upon  the  fixture  or  of  the  fixture  upon  the  shaper  knee, 

the  top  of  the  casting  is  in  proper  position  for  finishing, 
as  soon  as  a  couple  of  C-clamps  have  been  applied  to 
grip  it  securely  in  place. 

Turret  Lathe  Work 

A  good  deal  of  the  work  at  this  plant  is  accomplished 
in  the  turret  lathe  and  a  view  of  a  Steinle  machine  in 

operation  on  spiral  covers  is  shown  in  Fig.  8.  These 
covers  for  different  sizes  of  pumps  are  handled  by 

boring  out  the  hub  and  finishing  to  size  and  then  slip- 

ping over  a  locating  plug  which  is  carried  in  the  spindle 

of  the  lathe.  Through  this  plug  extends  a  draw-in  bolt 
which  has  a  nut  at  the  outer  end  and  an  open  washer 

as  shown  in  the  illustration,  so  that  the  removal  of  the 

work  is  accomplished  very  quickly  and  new  work  is 

rapidly  put  into  place.  The  tools  and  the  turrets  are 
shown  distinctly  and  their  general  character  will  be 

appreciated  without  detailed  description. 

Many  classes  of  jobs  are  handled  on  this  type  of 

machine,  including  among  other  items  the  impellers  or 

runners  for  the  pumps  which  are  chucked  and  machined 

in  practically  the  same  way  as  the  spiral  covers  illus- 
trated.    In  connection  with  the  runners  just  referred 

FIG.  6.    BORING  OUT  A  PUMP  CASING.       FIG.  6.    MILLING  COMBINED  ELB
OW  CHECK  VALVES 
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-  -  nf  procM*  which  t»  carried  out  under  a 
■h*  facinc  *>t  the  inner  cod  of  the  hub. 

Tlw  otlMr  MirfacM  art  machined  after  the  job  ia  Mt  up 

la  th»  tnrraC  totlM.  and  for  the  aquarins  off  and  flnish- 
lat  o'  t'w  loaar  aad  of  tba  hub.  the  casting  aa  it  comes 

ii  plMtd  oftr  a  ftxture  under  the  radial 
wirirtlill  of  a  circular  plate  with  an 

'  which  the  work  alips  freely.  A  cutter 
ter  i«  broagM  dawn  with  the  spindU  of  the  drill,  and  a 
flat  cutter  carried  bjr  the  bar  faeea  off  the  end  of  the 
iMb  to  tiM  dnlnd  ili—liMi. 

TIm  tlaatntiona  pnMBtwi  in  the  forecoing  article 
mrm  aelirtad  tnm  ttm  maajr  iatarestinf  features  of  prac- 
tk*  at  tke  ahapa  of  the  Soparior  Manufacturing  Co.. 
Ladl.  California. 

Railroads  Need  Business  Methods 
BT  C.  J.  MOtBMON 

The  article  bjr  Herbert  Hoover.  Secretary  of  Com- 
on  page  282  of  Ambican  Machinist,  is  ver>' 

and  laatmetlvt.  But  one  point  should  not 
be  lost  sight  of.  overlooked,  hidden,  or  forgotten — and 
this  Is  that  the  railroads  are  inefficiently  operated  in 
prartieaDy  every  department  This  is  not  because  the 

are  iseoopetent  or  indifferent;  nor  is  it  be- 
tlwjr  are  aot  working  hard  and  conM-ientiounly. 

bat  it  la  baeaoaa  they  are  terribly  handicapped.  There 
ia  probably  no  bo4y  of  men  in  the  world  more  able  or 
hard  working  than  our  railroad  officials,  but  they  arc 

aot  only  by  numerous  laws  and  regula- 
bot  also  far  own  seriously  b)-  the  fact  that  rail- 

widarted  as  a  busioeaa  within  itself. 
la  atkar  tadaatrfoa  there  Is  a  continuous  exchange  of 

aaipleyeoa  aad  axactttivaa  from  one  industry  to  another 
with  a  eoaaaqoent  achaage  of  ideas  and  methodji.  but 
the  faflrwida  aaldoi  raeeivc  an  employee  and  practically 

■•I  aa  tsaeatlve  from  another  industry,  while  thr 

fraa  one  railroad  to  another  are  not  \'vr>' 
gnat.  Even  though  there  was  a  considerable  inter- 

the  railroads,  little  good  would  be  aocom- 
I  m  tha  owthods  are  similar  on  all  railroads.  The 

raaok  ia  that  tha  amployaaa  and  officials  are  in  a  rut 
aad  are  ao  ataopad  fa  tradition  and  prejudice  that  it 
ii  ahaoaC  Iwyoaiililt  to  affect  improvements. 

To  IDartrala  the  point,  consider  an  example  familiar 
to  everr  one.  Many  years  ago  In  the  days  of  the  link 
aad  pla  «— phis,  single  track  operation,  no  air  brakes 

FIO.  t.  PUMP  COVKH  OP1EKAT1UN8  IN  THK  TUKHKT  IJ^THK 

and  no  block  signals,  it  was  necessary  to  placo  on  the 
rear  ends  of  trains  flags  by  day  and  lanternH  at  night. 

Toda>'  hundreds  of  thousands  of  dollars  are  spent  by 
the  railroads  every  year  to  maintain  these  things  which, 
in  all  but  a  very  few  instances,  are  utterly  useless. 
Incidentally,  the  railroads  would  not  adopt  the  auto- 

matic couplers  and  air  brakes  until  they  were  forced 
by  law  to  do  so,  and  they  tried  in  every  possible  way 
to  prevent  the  passage  of  these  laws. 

Henry  Ford  showed  what  can  be  done  with  a  railroad 
by  someone  who.  with  no  railroad  experience,  manaired 
a  railroad  like  any  other  business.  Not  only  has  he 
made  his  little  road  pay.  but  he  has  increased  wages. 

A  railroad  is  a  hard  business  to  supervise  and  is  so 
full  of  trials  and  tribulations  that  oflkials  are  too  ever- 

lastingly busy  with  their  daily  problems  to  think  much 
about  economies.  Each  railroad  needs  an  executive  who 
could  devote  his  entire  time  to  the  various  problems  to 
affect  economies,  and  he  should  be  a  man  with  a  broad 
experience  outside  of  railroad  work.  There  is  no  need 
for  the  Taylor  or  any  other  particular  system,  but 
rather  the  application  of  good  common  sense  and 
outside  business  experience  is  required. 

Probably  the  greatest  money  waster  is  the  mechanical 
department,  due  partly  to  the  fact  that  it  is  an  expenne 
department  and  therefore  neglected,  and  partly  to  the 
lack  of  other  than  railroad  experience  by  the  employees 
and  officials.  It  is  so  hard  to  get  an  appropriation  for 
the  mechanical  department  that  the  shops  are  full  of 
antiquated  machines  and  devices.  The  employees  from 

this  department  are  so  notoriously  slow  that  few  out- 
side concerns  will  hire  them  if  others  can  be  obtained. 

Let  some  courageous  railroad  official  secure  for  one  of 
his  shops  a  high-grade  superintendent  from  outside  the 
railroad,  give  him  the  equipment  he  asks  for  and  see 
what  he  will  do  to  the  repair  bill  for  locomotives  and cars. 

In  this  connection  it  may  not  be  out  of  place  to  lay 
that  such  a  superintendent  will  demand  60  to  76  per 
cent  more  salary  than  is  usually  paid  for  the  position. 
Railroad  officials  are  notoriously  underpaid  and  this  is 
another  handicap.  Railroads  train  many  men  only  to 
have  them  leave  Just  as  they  are  becoming  valuable. 

The  railroads  certainly  should  be  run  as  other  busi- 
ness enterprises  are,  and  this  criticism  is  written  with 

the  hope  that  it  will  not  add  to  the  handicap,  but  that 
it  may  arouse  some  thought  on  the  subject  and  may 
accomplish  some  good. 
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Selling  Engineering  Service 
By  Alex  Dowel 

The  salesmanship  required  in  selling  any  form  of 
engineering  service  is  of  a  highly  specialized  nature 
and  it  cannot  be  classed  with  the  selling  of  a  concrete 
article.  The  salesman  must  be  more  than  a  canvasser 
who  introduces  a  certain  kind  of  goods,  and  should  be 
considered  as  a  combination  of  salesman  and  engineer. 

In  the  salesman  for  engineering  service — consulting, 
industrial,  or  production — two  important  points  are 
required:  First,  a  full  knowledge  of  the  service  he  is 
selling  and  second,  implicit  confidence  in  the  firm  for 
which  he  is  working  and  its  ability  to  render  adequate 
service  to  the  client.  It  is  vitally  necessary  that  the 
feeling  of  confidence  be  inspired  in  the  salesman  as 
otherwise  he  cannot  influence  a  client  in  the  right  direc- 

tion and  imbue  him  with  the  necessary  confidence  in 
his  firm. 

Let  us  suppose  that  a  consulting  mechanical  engineer- 
ing firm  specializing  in  production  methods  requires 

the  services  of  a  salesman  to  introduce  its  engineering 

service  to  vai-ious  manufacturers  of  mechanical  products. 
The  man  selected  for  this  job  should  be  one  who  has 
some  knowledge  of  general  shop  practice  so  that  he  may 
be  able  to  talk  intelligently  about  it.  At  the  same  time 
the  salesman  need  not  be  a  strictly  first-class  engineer 
who  has  specialized  in  the  particular  line  with  which  he 
is  associated.  ThB  ability  to  sell  and  to  impress  the 
customer  is  more  important  by  far  than  a  knowledge 
of  engineering.  Past  experience  which  enables  the  man 
to  talk  intelligently  about  the  general  conditions  gov- 

erning the  work  is  a  valuable  asset  and  should  generally 
be  considered  as  an  important  factor  in  his  selection. 

If  a  reamer,  tap,  die  or  other  small  tool  is  to  be  sold 

the  salesman  usually  has  a  sample,  but  in  selling  engi- 
neering service  he  is  selling  the  service  of  a  professional 

man  and  may  be  classed  as  a  salesman  of  "brains."  It 
is  easy  to  show  a  man  a  suit  of  clothes  and  land  his 

order  but  to  sell  "brains"  to  him  is  not  so  easy.  Yet 
a  competent  sales  engineer  with  the  right  qualifications 
can  do  it — can,  at  any  rate,  influence  the  sale  and  bring 
the  client  to  the  point  where  he  is  willing  to  talk  with 
the  consulting  engineer  regarding  his  problems. 

In  the  writer's  opinion  the  salesman's  principal  busi- 
ness is  to  get  in  touch  with  firms  requiring  the  kind  of 

service  his  company  is  able  to  furnish  and  to  make  the 
client  eager  to  have  a  talk  with  the  engineers  in  charge 
of  the  work. 

Qualifications 

The  sales  engineer  who  attempts  to  sell  engineering 
service  must  have  qualifications  that  resemble  those  of 
an  ordinary  salesman,  yet  different  because  it  is  neces- 

sary in  this  class  of  work  to  be  more  familiar  with 
important  details.  The  following  list  notes  briefly  the 
various  qualifications:  (1)  Ability  to  sell  service;  (2) 
knowledge  of  the  service  that  he  is  selling;  (3)  per- 

sonality; (4)  knowledge  of  character;  (5)  diplomacy; 
(6)  honesty  and  conscientiousness;  (7)  understanding 
to  enable  him  to  meet  competitors;  (8)  understanding 
to  enable  him  to  adjust  losses  and  generally  to  render 
satisfaction  to  the  customer;  (9)  ability  to  market  the 
service  at  a  substantial  profit. 

I  have  mentioned  the  ability  to  sell  service  first.  A 
salesman  may  be  a  competent  engineer  and  yet  may  not 
have  a  sufl^cient  flow  of  language  to  express  himself 
properly  and  inspire  confidence  in  the  client.    The  ability 

to  talk  is  therefore  a  valuable  asset  in  a  salesman  but 
he  should  not  by  any  means  acquire  a  reputation  for 

"gab."  The  experienced  man  will  gradually  lead  his 
client  up  to  the  various  points  with  which  he  wishes  to 
impress  him  and  he  will  do  it  in  such  a  diplomatic  way 
that  it  will  not  appear  on  the  surface. 

A  great  deal  of  harm  can  be  done  to  an  engineering 

firm  by  a  salesman  who  creates  an  unfavorable  impres- 
sion, who  makes  statements  as  to  current  practice  which 

are  not  in  accordance  with  good  engineering  ideas.  The 
man  who  understands  his  business  will  answer  questions 
up  to  the  point  where  there  is  some  uncertainty  in  his 
own  mind  and  at  that  time  he  will  state  that  this  phase 
of  the  situation  is  out  of  his  line  but  he  will  be  glad 

to  refer  it  to  one  of  the  firm's  engineers.  Technical 
questions  can  usually  be  disposed  of  in  this  way  to  the 
advantage  of  all  concerned,  as  they  will  then  be  brought 
up  before  the  right  man  and  accurate  statements  made 
which  will  be  of  assistance  to  the  client.  No  salesman 
should  be  afraid  to  say  that  he  does  not  know  just  how 
a  certain  matter  would  be  handled,  as  he  is  not  supposed 
to  be  a  consulting  engineer  but  rather  a  salesman. 
Neither  is  he  supposed  to  go  about  the  country  and  give 
out  valuable  information  without  charge,  although  it  is 
perfectly  legitimate  for  him  to  do  all  he  can  to  assist  a 
client  when  there  is  a  prospect  of  making  a  friend. 

Aggressive  Diplomacy 

The  personality  of  the  salesman  enables  him  to  obtain 
an  interview  with  executives  so  that  a  statement  of 
service  can  be  presented  to  the  parties  most  interested 
and  most  influential  in  turning  the  business  in  the  right 
direction.  Men  with  the  qualifications  of  intelligence, 
energy  and  honesty  and  having  good  address  will  make 
a  success  in  salesmanship  while  the  quiet  and  unassum- 

ing man  will  often  lose  by  a  lack  of  assertiveness,  so 
that  he  will  miss  a  great  many  interviews  which  a  more 
energetic  salesman  would  obtain.  Dignity  should  not 
be  sacrificed  and  the  aim  should  not  be  to  obtain  a 

reputation  as  "hail  fellow,  well  met"  because  this 
attitude  is  likely  to  result  in  the  impression  that  the 
firm  represented  cares  more  for  the  frivolous  things  of 
life  than  those  which  are  serious.  The  ability  to  judge 
of  the  character  of  the  executive  with  whom  he  is  talk- 

ing and  to  use  diplomacy  in  his  talk  vnth  him  is  a 
decided  advantage  to  the  salesman.  A  straightforward 
manner  of  talking,  which  is  at  the  same  time  not  too 

abrupt,  gives  the  impression  of  honesty  and  will  often- 
times enable  a  man  to  obtain  a  long  interview,  when  any 

tendency  toward  concealment  would  leave  a  different 
impression  unfavorable  to  the  firm. 

Another  point  of  importance  is  the  ability  which  a 
salesman  should  have  in  giving  satisfaction  by  the 
adjustment  of  any  losses  that  may  have  occurred  during 
the  progress  of  the  work.  This  matter  calls  for  the 
use  of  considerable  care,  yet  at  the  same  time  it  must 
be  combined  with  business  judgment  in  order  to  place 
the  fault  where  it  belongs  without  giving  offence.  It 
may  be  a  matter  of  hundreds  or  even  thousands  of 
dollars,  or  it  may  be  only  a  few  dollars;  but  in  either 
case  the  justice  of  the  claim  should  receive  first  con- 

sideration. The  honesty  of  the  firm  will  be  judged  by 
the  attitude  of  the  salesman  and  there  should  be  no 
hint  at  any  time  of  any  tricks  or  shady  transactions 
which  would  reflect  on  the  integrity  of  both  salesman 
and  firm.  The  straightforward  plain  business  policy 
must  always  be  followed  and  when  this  is  done  the 
results  will  be  convincing. 
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Cattinjr-Oir  Toob  Tliat  Do  Not  Chatter 
By  p.  M.  A'Hkakn 

•hows  aa  arraacMiMnt  of  ruttins-off  tool 
thai  bt  HMd  in  many  sbopa  building  heav>- 

;  aad  viO  cut  off  work  of  Urg*  diameter  with- 

cxrrn\a-<>rr  tool  and  support 

out  aotir««ibl«  chatter.  The  writer  haa  aeen  it  used  upon 
•  lathe  for  rutting  off  rolla  24  in.  in  diameter. 

Tho  tool  uMd  i«  of  )  by  2  in.  be%-eled  section,  Might ly 
wider  at  the  cutting  end  and  concaved  on  the  top  surface 
to  narrow  the  chip.  The  Hteady  cutting  of  a  parting 
tool  with  the  cutting  edge  extending  12  in.  or  more  from 
tho  toolpoat  claoipa  and  going  through  the  entire 
dlaaMter  of  tho  work  at  one  aetting  without  the  usually 
attendant  chatter,  waa  remarkable.  The  chipa  paaaed 
hack  over  the  tool  without  diiiplaying  any  tendency  to 
wad  or  pack  in  the  cut. 

Tha  height  of  the  tool  in  relation  to  the  center  of 
tha  work,  which  affect*  conditions  when  cutting  off  work 
of  aaall  diameter  where  the  tool  it  fed  in  to  the  center 
of  the  piece,  doe*  not  aeem  to  make  no  much  difference 
on  larger  work  as  doaa  the  nhape  of  the  tool.  The 
•aaw  appUce  to  turning  tool*.  The  writer  haa  obaerved 
that  latlie  men  in  turning  work  from  2  to  6  ft.  in 
dlaattar  rarely  pay  much  attention  to  the  height  of  the 
potot  of  the  tool,  but  they  UMiaJly  take  care  to  keep  the 
chamnw  aa  amall  aa  poaaibla. 

Some  Repair  Shop  L'mw  for  Babbitt 
Bt  H.  HrjiMo 

Hariac  to  repair  a  large  herel  gear  from  which  aev- 
eral  t««th  had  been  broken  out.  we  built  up  thf*  ti>eth 
by  adding  metal  with  the  acetylene  torch.  We  then 
balH  a  aoid  around  aix  conaccative  teeth  that  were  in 

good  shape  and  poured  it  full  of  babbitt.  Before  the 
caat  was  entirely  cooled  we  pounded  it  on  the  back  to 
make  certain  that  it  fitted  tht-  twth  and  then,  removing 
it.  we  had  a  templet  to  which  the  new  teeth  were  fitted 
by  chipping  and  filing. 
At  another  time  we  had  oocaaion  to  grind  the  bore 

In  a  number  of  manganese  pinions.  We  took  a  pipe 
flange  into  which  we  screwed  a  short  nipple  of  an 
internal  diameter  somewhat  larger  than  the  outside 
diameter  of  the  pinions,  slipped  it  over  the  tail  spindle 
of  a  lathe,  set  one  of  the  pinions  against  the  faceplate 
and  indicated  it  true;  brought  up  the  flange  and  nipple 
and  secured  it  to  the  faceplate,  8top|H>d  up  all  the  open- 
ings  except  a  pour  hole  and  filled  the  annular  space 
thus  formed  full  of  babbitt.  This  gave  us  a  chuck  into 
which  the  pinions  could  be  slipped  successively  and 
ground,  with  the  assurance  that  they  would  run  true. 

We  also  had  trouble  with  a  gear  that  persisted  in 
slipping  endwise  upon  its  shaft  and  we  could  not  afford 
to  shut  down  long  enough  to  take  down  the  shaft  and 
refit  the  key.  There  was  a  solid  bearing  with  a  smooth 
face  several  inches  away  from  the  gear  hub  and  into 
this  space  we  laid  several  rods,  cut  to  the  pro|)er  length 
to  fill  the  space,  and  l)ound  them  in  with  twine.  Wrap- 

ping a  piece  of  sheet  iron  around  the  whole  and  stopping 
up  the  small  openings  with  clay,  we  had  a  mold  that  wo 
filled  with  babbitt.  When  the  mold  was  removed  there 
was  a  babbitt  thrust  collar  between  the  gear  hub  and 
bearing  with  no  dangerous  screws  or  bolts  protrudinK. 

FlutinR  Screw  Studs  to  Clean 
Out  the  Dirt 

By  Chakles  Mathias 

When  using  screw  studs  for  cleaning  internally 
threaded  parts,  I  find  it  desirable  to  cut  one  or  more 
flutes  in  the  end,  as  shown  in  the  sketch,  for  the  pur- 

pose of  removing  the  small  particles  that  are  liable  to 
lodge  in  the  threads  after  tapping. 

The  flutes  can  readily  be  cut  with  a  small  radius 

rbUTINO  THE  KND8  OP  BCRBWS 
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cutter  and  need  extend  only  to  the  length  of  three  or 
four  turns  of  thread.  They  do  not  weaken  the  stud  to 
any  extent  because  they  are  cut  only  to  a  depth  that 
is  just  below  the  root  diameter. 
The  same  scheme  can  be  used  to  advantage  upon 

screws  that  are  to  be  used  as  clamp  screws  on  drilling 
or  milling  jigs,  fixtures,  and  the  like,  and  will  save  a 
deal  of  trouble  caused  by  the  holes  becoming  clogged. 

Toolmaker's  T,  or  Set-up  Block 
By  J.  A.  Raught 

The  accompanying  sketch  shows  a  toolmaker's  T,  or 
set-up  block,  of  the  kind  that  the  toolmaker  finds  very 
useful  in  laying  out  or  setting  up  work  that  must  be 
measured  or  machined  at  a  definite  distance  from  some 
fixed  surface,  as  a  bench  plate  or  the  table  of  a  machine. 

Instead  of  being  drilled  full  of  holes,  as  is  usually 
the  case,  the  T-slots  are  provided  so  that  work  may 
readily    be    clamped    anywhere    on    its    surface.      The 

TOOLMAKER'S  SETTING  BLOCK 

vertical  V-groove  in  the  face  facilitates  the  setting 
up  of  pieces  having  round  shanks  or  parts.  The 
extension  base  gives  the  tool  a  good  firm  bearing  upon 
whatever  surface  it  may  be  resting  and  it  is  not, 
therefore  easily  knocked  over,  to  the  detriment  of  the 
work  clamped  upon  it. 

Hardening  Sense 
By  R.  McHenry 

There  is  no  mystery  or  magic  about  the  proper  hard- 
ening of  tool  steel.  A  knowledge  of  the  material  and 

method  is  of  course  essential,  but  when  warped  or 
cracked  work  results,  it  is  not  without  some  definite 
reason,  however  hidden.  The  frequent  howl  concerning 

spoiled  work  is — "it  was  in  the  steel."  I  also  believe 
this  to  be  the  correct  reason  in  a  majority  of  cases,  but 
it  does  not  necessarily  place  any  blame  on  the  steel 

maker.  For  "it"  was  probably  not  in  the  steel  when 
he  shipped  it.  "It"  was  put  in  during  the  machining 
operations  of  that  particular  piece  of  work.     The  "it" 

in  this  case  applies  to  the  change  of  structure,  or 
strains  set  up,  incidental  to  the  removal  of  surplus 
stock.  Normalizing  or  simple  annealing  will  return  the 
stock  to  a  state  of  repose.  Annealing  after  heavy 
machine  work,  hammering,  etc.,  is  not  a  new  scheme, 
it  has  been  recommended  by  steel  manufacturers  for 
years.  But  many  at  the  hardening  tank  steadily  disre- 

gard it  to  their  own  detriment. 
I  have  found  that  a  habit  of  relieving  the  tension  on 

all  tool  steel  to  be  hardened,  pays  and  pays  well.  The 
normalizing  process  need  not  be  carried  out  as  thor- 

oughly as  in  the  annealing  of  hardened  work.  Heating 
barely  to  a  low  red  and  allowing  the  piece  to  cool  fairly 
slowly  until  it  can  be  handled  is  usually  satisfactory. 

The  better  brands  of  steel  are  pretty  reliable  these 
days,  but  many  times  they  are  unjustly  knocked. 

The  hardening  operation  must  be  done  just  as  intel- 
ligently as  the  designing  and  machine  work.  No  die 

ever  cracked  or  warped  without  some  cause  somewhere 
and  this  can  usually  be  overcome  if  the  right  system  is 
followed. 

Here  are  a  few  "Don'ts"  in  regard  to  the  hardening 
end  which  many  of  us  know  but  do  not  pay  suflScient 
attention  to:  Don't  rush  the  heating.  In  annealing, 
hardening  or  tempering,  heat  thoroughly  and  evenly  all 
over.  It  is  a  well-known  fact  that  the  heating  of  alloy 
steel  quickly  will  prevent  it  from  hardening  properly; 
slow  heating  is  not  detrimental  to  carbon  steel  either. 

Don't  overheat:  The  metal  will  not  be  so  hard  and 
fine  grained  if  quenched  when  above  its  critical  point. 
If  overheated  slightly  put  aside  until  cool;  then  reheat 
correctly.  If  greatly  overheated  (burnt),  scrap  it  at 
once. 

Don't  allow  the  steel  to  soak  after  it  has  reached  a 
red  heat ;  the  soaking  should  be  done  first,  not  last. 

Don't  quench  at  a  falling  temperature.  Dipping 
should  be  done  immediately  the  correct  rising  heat  is 
obtained. 

Don't  harden  all  sort  of  tools  exactly  the  same.  Take 
into  account  the  shape,  location  of  sharp  comers,  steam 
pockets  (which  perhaps  should  be  packed  with  fire- 

clay) and  thin  sections.  When  frail  pieces  are  to  be 
water-hardened,  a  film  of  oil  on  the  bath  or  the  use  of 
warm  water,  greatly  lessens  the  danger  of  springing  and cracking. 

Don't  use  dirty  water  or  dip  many  pieces  in  a  small 
stagnant  bath,  expecting  the  last  piece  to  be  hardened 
like  the  first.  The  tank  should  be  of  sufficient  capacity 
to  maintain  a  fairly  even  temperature,  or  else  have 
fresh  liquid  running  in. 

Don't  throw  work  into  the  bath  and  trust  to  luck. 
Usually  the  heavier  portions  of  the  piece  should  be 
chilled  first.  Work  must  not  lie  on  the  bottom  of  the 
tank,  but  must  be  held  near  the  center  and  continually 
agitated,  if  fresh  water  is  not  coming  in. 

Don't  put  heavy  cold  tongs  on  light  pieces  before 
dipping.  The  tongs  will  take  away  the  heat  quickly  at 
point  of  contact. 

Don't  leave  a  large  die  or  tool  in  bath  until  the  out- 
side is  cold;  then  toss  it  on  the  bench  and  be  surprised 

if  it  should  fly  in  pieces.  The  center  may  still  be  quite 
hot  and  exerting  enormous  pressure.  It  is  a  good  plan 
to  reheat  the  outside  slightly,  immediately  after  quench- 

ing. Many  quench  first  in  water  and  then  in  oil.  I 
believe  the  less  strains  put  in  tool  steel  before  heat- 
treating  the  better,  and  that  normalizing  does  much  to 
favor  both  steel  and  hardener. 



AMERICAN     IIACHINMST 
Vol  56.  No.  1ft 
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  igw,  ate  eoBM  looM. 
wttk  tUff  paper,  but  foand 

«M  tkteiMd  Wttk  this  OMMI*. 

Ml  old  tttb*  fron  Ml  •utomobile  tin 
I  c«t  off  a  piwa  of  the  thtn 

A  NBW  I'SB  rOR  IXXKR  TU: 

rabter  and.  wrapping  it  around  th«  shoulder  portion  of 
tka  cUmI  haadk.  drora  the  ferrule  over  it.  Since  dis- 
Bowrlat  this  effective  remedy  I  have  not  been  bothered 
with  looee  ferralee. 

A*  It  wortnd  eo  wtU  in  thia  instance  I  devised  another 
appUeatioo  of  the  sane  method.  In  putting  a  new 

la  a  i^— f**  head  I  first  inserted  several  thick- 
of  the  mbber  in  the  notch  where  the  wedge  is 

I  to  go :  then  B<|ueezing  the  handle  in  a  vise  with 
aboot  half  an  inch  protniding  I  drove  the  hammer  head 
•vtr  it.  The  mbbor  eipanda  the  split  end  of  the  handle 
and  provents  the  bead  coming  off. 

Brake  Device  Applied  to  a  Running- 
Balance  Machine 

Bt  Chaeueb  KomsAtx 

The  aeeonpaagring  drawings  show  s  device  used  for 
or  stopping  a  flywheel  or  object  that  is  being 

The  device  was  attached  to  a  Defiance  run- 
larhine,  without  changing  or  effecting  the 

proper  to  any  great  extent. 
Most  maaufactorvrs  have  no  way  to  stop  or  bralce  the 

•hjaet  that  is  being  balanced  on  a  running  balance 
—fhlni  and  without  braking,  a  flywheel  or  other  ob- 
JhI  balag  balaaeed  will  sometimes  run  as  long  as  fifteen 
■iaaUa  befoe*  coming  to  a  dead  stop.  This,  of  course. 
is  •  lot  of  time  wasted.  With  the  device  shown  in  Fig.  1 
the  fljinhasi  or  object  to  be  balanced  can  be  brought  to 
•  dead  atop  in  teas  than  fifteen  seconds. 

The  only  aaeaaaary  changes  made  on  the  machine 
were  on  the  driving  disk  A,  which  was  turned  to  a 
diameter  to  accommodate  the  housing  B,  and  the  upper 
bearing  flange  C,  which  wai>  milled  off  to  get  a  square 
bearing  aurface  for  the  housing  B  whera  the  bolting 
surface  reata  at  D. 

The  center  flange  K  is  bolted  to  the  flywheel  by  bolts 
and  nuts  F  with  the  two  driven  collars  G.  The  female 
center  plug  H  is  hardened  and  ground  and  fit.s  .snugly 
into  the  center  flanga  E,  The  adjusting  screw  /  buttA 
against  the  female  eantar  plug  H.  As  the  plug  //  and 

the  male  center  A'  wear  to  an  uneven  or  irregular  sur- 
face they  should  be  re-ground  and  lapped  to  a  smootli 

finish.  The  acrew  /  also  adjusts  for  the  space  between 

the  thermoid  ring  and  work.  Both  centers  H  and  A' should  l>e  hard. 

Before  the  operator  placea  the  work  on  the  machine 
he  must  have  the  fingers  L  and  M  set  upright,  as  shorwn 
in  Fig.  2.  The  work  is  then  placed  on  the  male  and 
female  centers  K  and  H.  The  operator  must  see  to  it 
that  in  placing  the  work  he  does  not  disturb  or  knock 
down  the  fingers  L  and  M.  The  operator  then  brings 
the  work  against  the  driving  fingers  L  and  At  which 
drive  against  the  collars  G  thus  putting  the  work 
into  motion.  The  finger-supports  M  and  0  hold  the 
fingers  L  and  3/  which  are  pivoted  on  the  pin  P.  After 
the  work  is  at  the  proper  speed,  the  fingers  L  and  M  will 
automatically  kick  off  or  release  themselves  by  falling  to 
the  position  as  shown  in  Fig.  2. 

While  the  fl.N-wheel  is  in  motion  the  operator  is  chalk- 
ing the  wheel  to  get  the  high  point  or  the  out  of  bal- 
ance part  of  the  wheel.  After  this  is  done  it  is  required 

to  stop  the  flywheel.  The  stationary  cam  Q  slides  in  an 
upward  and  downward  movement  on  the  four  keys  {/ 
which  are  seated  and  held  in  place  by  means  of  flllinter 
head  screws.  The  brake  lining  attached  to  the  cam  Q  is 
thermoid  and  must  be  attached  very  rigidly  by  ni' 
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copper  rivets.    The  lower  cam  R  is  operated  by 
of  a  lever  in  the  direction  in  which  the  machine  rt> 
volves,  thus  advancing  the  cam  Q,  with  the  thermoid 
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lining,  upward  against  the  flywheel  rim  and  braking  the 
momentum  of  the  work,  and  also  lifting  the  female 
center  H  off  the  machine  center  and  thus  bringing  the 
work  to  a  standstill.  The  housing  B  has  a  rim  project- 

ing up  into  the  work  at  X  acting  as  a  pilot  to  prevent 
the  work  from  sliding  off  when  in  motion  or  braking 
the  momentum.  The  stop  pin  T  is  fastened  to  the  hous- 

ing frame  B  to  prevent  the  cam  R  from  passing  beyond 
the  four  high  points  of  the  cam  Q. 

It  is  also  understood  that  all  revolving  parts  are  to 
be  perfectly  balanced. 

Planing  Gibs  Flat 
By  John  E.  Hoaglund 

On  page  219  of  American  Machinist,  Tell  Berna 
describes  a  way  of  planing  gibs  flat  that  I  think  is 
deserving  of  comment. 
When  I  first  learned  the  rudiments  of  planing  I  had 

as  a  teacher  an  old  foreman  who  had  spent  most  of  his 

/Section  A^ 

METHOD  OF  CLAMPING  TO  PLANE  WORK  FLAT 

life  in  working  upon  planers.  The  first  thing  he  told 

me  was:  "Clamp  and  support  your  work  right  and 
you  will  not  have  to  do  much  straightening.  Avoid 
having  to  straighten  the  work  as  much  as  possible,  for 
it  is  very  difficult  to  straighten  a  piece  correctly,  and 
even  if  you  succeed  in  getting  it  straight  it  probably 
will  not  remain  so." 

Almost  any  piece,  especially  if  it  is  long  and  narrow, 
will  not  only  bend  but  it  will  twist  as  well,  so  that  oppo- 

site corners  will  be  "high."  On  the  second  setting 
when  the  planed  surface  is  in  contact  with  the  planer 
bed  these  corners,  and  perhaps  also  the  middle  of 
the  piece,  must  be  supported  by  packing  with  paper  or 
other  suitable  material  so  that  when  the  pressure  of 
the  clamps  is  applied  the  work  will  not  be  sprung  or 
distorted. 

Old  time  cards  or  cigarette  papers  make  excellent 
packing  material.  Incidentally,  this  is  the  best  use  I 
have  yet  discovered  for  cigarette  papers,  as  they  are 
uniform  and  measure  only  about  0.001  in.  in  thickness. 
Assuming  that  one  of  the  wide  sides  of  the  gib  has 

been  planed  and  that  it  has  been  turned  over  to  plane 
the  opposite  side:  If  now  the  narrow  side  is  not 
straight  and  square  (and  it  can  not  very  well  be  so, 
as  it  has  yet  to  be  planed),  it  will  be  necessary  to  pack 
between  it  and  the  surface  against  which  it  bears,  else 
the  pressure  of  the  clamps  will  distort  the  work  not 
only  in  a  sidewise  direction  but  the  under  face  as  well, 
and  it  will  be  impossible  to  get  a  straight  job. 
My  way  of  doing  this  job  would  be  to  paper  up  the 

under  surface  first  and  test  it  by  rapping  with  a  wrench 
or  hammer  to  determine  when  it  is  properly  supported, 
then  to  pack  between  the  work  and  the  abutting  surface 
against  which  it  is  held  at  points  opposite  to  each 
bunter,  as  shown  in  the  cut.  The  hunters  should  be 
narrowed  to  a  thickness  of  about  A  in.  at  the  end  and 
slightly   rounded. 

A  roughing  cut  should  be  taken  over  both  wide 
sides,  packing  up  the  piece  as  described  for  each  cut, 
and  then  the  two  narrow  sides  should  be  roughed  with 
one  of  the  wide  planed  surfaces  bearing  against  the 
abutting  pieces;  assuming,  of  course,  that  these  latter 
are  square  with  the  planer  bed. 

The  same  sequence  of  operation  should  then  be  re- 
peated for  the  finishing  cuts,  using  extreme  care  to 

see  that  all  "high  points"  are  properly  supported  in 
each  direction  before  applying  the  pressure.  To  the 
experienced  planer  operator  an  improperly  supported 
place  in  the  work  is  instantly  detected  by  the  sound  of 
the  piece  when  struck  lightly  with  the  hammer. 

Clamping  pressure  should  be  applied  very  lightly  upon 
the  finishing  cuts. 

Tube  End  Closing  Tools 
By  S.  a.  McDonald 

A  small,  jobbing  shop  got  an  order  to  manufacture 
10,000  pieces,  as  shown  at  A  in  the  accompanying  illus- 

tration, and  made  a  profit  because  of  the  low  tool  cost. 
The  stock  used  was  l-in.  tubing  with  a  A-in.  wall, 

cut  off  to  2i  in.  long  by  a  A-in.  abrasive  wheel.  This 
left  the  ends  with  a  good  finish.  The  notching  die  was 
made  from  a  bar  of  IJ-in.  tool  steel  planed  on  two  sides 
and  one  end  turned  to  fit  the  inside  of  the  tube,  as 
shown  at  B. 

Before  the  die  opening  was  made  in  the  turned  end 
of  the  bar,  it  was  necessary  to  make  the  closing  die  to 
determine  the  shape  of  notch  that  would  close  per- 

fectly. This  was  done  by  filing  a  tube  experimentally 
and  trying  it  in  the  closing  die  C. 

The  shape  of  the  notch  having  been  settled  the  open- 
ing in  the  die  was  made  to  correspond.  A  locating  gage 

was  made  and  secured  to  the  side  of  the  die,  and  the 
bolt  holes  drilled  to  secure  the  die  to  the  bolster.  The 
punch  was  made  from  a  piece  of  tool  steel,  turned  and 
milled  to  fit  the  die. 

The  first  operation  was  as  follows:  The  locating  gage 
being  removed  the  operator  held  the  tube  on  the  die 
against  the  square  section,  and  sheared  one  notch  in 

-:  <i^         B 

TOOLS  FOR  CLOSING  ENDS  OF  TUBES 

each  tube.  The  locating  gage  was  then  put  on  and  the 
other  notches  cut.  In  the  second  operation  the  tube  was 
placed  over  the  plug  and  when  the  punch  came  down  it 
curled  the  prongs  in  and  hit  the  stock  hard  enough  to 
spread  it  slightly  so  that  the  end  of  the  tube  was  nearly 
water  tight. 
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EDITORIALS 

The  Truth  About  the  Coal  Strike 
^I^HB   dooMtk  cvi>n*uin«r  cf   cwal    has   rviiiriHi  com- 
X  pM*  iadiffvrrnc*  to  th»   bis   strike  which   in   now 
Uuw  wMks  old.    H*  has  ttttl*  low  for  the  coal  operator 
wImoi  ko  ■troottjr  MMpocU  of  proflteerinr   and   iesa 

for  tW  vakw  ■!••»  who  are  end«a\'oring  to 
Mi«  tkoa  war-time  wave  rate*  while 

oat  oIm  kM  hod  to  accept  more  or  leas 

rafartnrer.  ea  the  other  hand,  who  it  apt  to 
look  fartker  ahead.  U  bef  inning  to  be  aomewhat  appre- 

»of  Um  fffloct  of  a  protracted  atrike  on  our  iilowly 
He  ia  interpKted  in  the  meritu  of 

tkt  caat  M  kkTfaqr  Mat  btorinr  on  the  flnal  decision 
iadkation  of  the  duration  of  the 

Bat  wkal  art  tkt  awriU  of  the  caae?  In  the  bitu- 
mlaoM  coal  ladwtrjr.  wkkk  akouM  not  be  confuMni  with 
tkt  aatkradtt  liidartiy  btouiat  there  ia  no  connection 
between  tktat  tkt  ofwratora  of  the  unionized  mines, 
producioff  aboat  two>lhirda  of  the  bituminous  coal 
aiaod.  art  dtttnaiatd  to  forre  a  reduction  in  wages 
•aAdast  to  allow  tkan  to  compete  with  the  operators 
of  wi  wtwi  bUbco.  The  miners  are  equally  deter- 
■datd  to  koU  on  to  the  gains  they  have  made.  They 
art  entirely  willing  to  enter  an  interstate  conference 
htniBat  a  national  agreement  is  what  they  want  as  a 

attp  toward  nationalisation  of  the  induntr)-.  They  have 
■Midt  a  lot  of  capital  and  gained  a  certain  amount  of 
■aditrriminating  synpatky  from  the  daily  preas  and  in 
Coagreas  by  their  claim  that  the  operators  have  broken 
their  eootrart  by  refusing  to  enter  the  conference  which 
the  minera  were  willing  to  take  part  in. 

The  operators  on  their  side,  claim  that  the  miners 
broke  their  coatfait  Ave  monthit  aftt-r  it  was  signed 
and  that  the  operators  are  no  lonKcr  subject  to  its 
termsL.  There  la  little  profit  in  the  argument  which  is 
bosed  on  technicalities.  Howpvrr,  the  operators  have 
aaotker  point  to  consider:  more  than  a  hundred  of 
then  are  onder  indictment  for  con.ipiracy  under  the 
Skermaa  law  for  signing  tlw«  airreement  which  hn«  just 
•spired.  The  operators  have  also  offered  repeatedly  to 
neet  their  men  In  separata  state  wage  conferences. 

The  operatora  alao  object  to  a  continuation  of  the 

"ckeck-off."  a  practice  originally  uM>ful  which  has  de- 
gvatralad  into  aa  aboae.  By  it  the  mine  unions  force 
the  ofwratora  to  hold  hack  the  union  dues  of  the  miners 
and  pay  thrm  to  the  union  treasury,  thus  contributing 
BMtterial  asatsunce  to  an  organization  which  is  fltrhtinK 
them  in  rrery  way.  even  to  the  extent  of  using  funds  so 
coHerted  m  attempts  to  organize  non-union  Adds. 

Moch  has  been  said  and  done  befon-  and  during  the 
•artr  stage*  of  the  strike  to  confuse  the  issue.  The 

problem  is  to  deflate  the  coal  industry  to  a 
rhat  cooimensurate  with  the  deflation  of 

iadaatriea.  The  greater  problrm  is  to  place  the 
on  aa  tcooomic  basis.  On  the  production  side 

tktfv  are  too  many  high  cost  mines  and  too  many 
minora.    On  the  distribution  side  there  is  too  great  a 

spread  batwaeu  the  price  at  the  mine  and  the  cost  to 
the  conauoiw.  The  distribution  problem,  of  course,  has 
nothing  to  do  with  the  strike,  but  it  must  be  settlod 
before  the  coal  situation  can  be  called  satisfactory. 

In  the  moantime  the  consumer  pays  the  bill  and  will 
be  the  greataat  sufferer  If  the  strike  la.nts  very  lonK. 

Businesses  Which  Do  Not  Survive 

BrSINESS  depressions  like  the  one  we  nre  now  foi- 
tunateii'  beginning  to  leave  behind  are  not  the  only 

causes  of  business  decadence.  Perhaps  the  most  deplor- 

able cause  of  all  i."»  what  is  commonly  called  "dry  rot"- 
the  failure  to  keep  abrea.st  of  the  times  either  in  ma- 

chine equipment,  in  methods  or  in  the  handling  of 

employees. 
Then  are  many  concerns  in  the  country  which  dnte 

back  to  the  early  days  of  centralized  industry,  when  the 
relations  between  employer  and  employee  closely  re- 

sembled feudalism.  Paternalism,  the  considering  of 

employees  as  "my  people,"  is  still  with  us  in  too  many instances. 

Concerns  which  want  to  survive,  which  desire  to  ket>i< 
their  place  in  their  respective  industries,  will  do  well  u> 
study  carefully  the  que.stion  of  personnel,  of  harmonious 
relations  with  their  employees,  not  only  today,  but  in 
the  future.  Those  who  are  carefully  studying  industry 
as  a  whole  see  unmistakable  signs  of  decay  in  some  of 
the  largest  concerns.  This  frequently  comes  in  cases  of 
one-man  management  where  the  one  man,  with  the 
greatest  sincerity,  believes  that  it  is  his  duty  to  act  for 
his  men,  instead  of  with  them. 

We  have  in  mind  one  well-known  concern  of  excellent 
repute,  outside  the  machine  industry,  to  which  this 

applies.  There  is  no  question  as  to  the  honesty  or  sin- 
cerity of  the  man  who  directs  its  destiny.  He  is  a  hard 

working,  courageous  manager  who  honestly  believes  thai 
he  is  ordained  to  act  and  to  think  for  his  men — that  they 
should  be  perfectly  willing  to  have  him  the  sole  arbiter 
of  their  destinies.  No  one  else  has  any  real  authority 
and  he  refuses  to  see  that  the  industrial  world  has 
advanced  beyond  the  feudal  period. 

Young  and  ambitious  men  with  a  capacity  for  man- 
agement in  the  modern  way  find  no  opportunity  with 

him  and  drift  away  to  other  careers.  The  young  blood 
which  all  concerns  need,  is  either  forced  out  or  is  con- 

gealed by  represfion  until  it  is  as  reactionary  as  those 
in  command. 

We  have  had  numerous  examples  of  large  concerns, 
once  leaders  in  their  line,  gradually  dropping  by  the 

wayside  and  l)ecominK  only  a  memory.  It  is  pi-rhaps 
the  greatest  danger  facing  a  large  and  powerful  organ- 

ization. Power,  backed  by  years  of  success,  forgets  that 
it  became  powerful  by  striking  out  with  new  methods, 
and  instead,  hugs  the  delusion  that  no  changes  are necessary. 

Consideration  shown  where  it  could  easily  be  dis- 
pensed with  helps  to  build  up  confidence  worth  much  In 

Inisy  times,  and  may  well  turn  the  balance  from  failure 
to  auccess. 
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Shop  Equipment  News 
Rearwin  Nos.  3  and  4  Enclosed 

Die-Filing  Machines 
W.  D.  Rearwin,  716  Monroe  Ave.,  Grand  Rapids, 

Mich.,  has  recently  placed  on  the  market  Nos.  3  and  4 
sizes  of  his  die-filing  machine,  the  operating  mechanism 
of  which  is  enclosed  in  a  metal  case.  The  machine  is 
similar  in  principle,  although  smaller  in  size,  to  the 
No.  6  machine  described  on  page  246,  Vol.  54,  of 
American  Machinist.  It  can  be  mounted  on  a  bench 
or  on  a  short  column  equipped  with  disappearing  casters, 
the  latter  mounting  being  shown  in  the  accompanying 
illustration. 

The  No.  4  machine  is  provided  with  a  12-in.  square 
table  arranged  to  tilt  to  all  four  sides,  and  having  the 

swiveling   mechan- 
ism graduated  to 

7  deg.  on  each  side. 
An  adjustable  hold- 
down  clamp  for  the 
work  moves  with 
the  table.  The 
position  of  the 
slide  carrying  the 
file  is  adjustable; 
also  the  length  of 
stroke  is  adjust- 

able from  nothing 
up  to  3  in.  Speeds 
of  200,  300  and  400 
r.p.m.  are  provided. 

Both  special  and 
standard  files  can 
be  used,  as  the 
upper  arm  has  a 
wide  range  of  ad- 

justment in  all  di- 
rections and  the 

machine  holds  se- 
curely d  i  ff  e  r  e  n  t 

shapes  of  files.  The 
weight  of  the  ma- 

chine separate 
from  the  motor  and  column  does  not  exceed  60  lb.  The 
No.  3  machine  is  the  same  as  the  No.  4  except  that  it 
is  smaller,  and  has  a  li-in.  stroke  and  an  8-in.  square 
table. 

Seneca  Falls  "Handy"  Lathes 
The  Seneca  Falls  Manufacturing  Co.,  Inc.,  Seneca 

Falls,  N.  Y.,  has  recently  placed  on  the  market  a  screw- 
cutting  engine  lathe  ranging  in  size  from  9-  to  13-in. 
swing  and  having  the  usual  bed  lengths.  This  machine, 
shown  in  the  accompanying  illustration,  is  known  as 

the  "Handy"  lathe.  It  is  a  general-purpose  machine, 
designed  especially  for  the  radio  industry,  and  for 
starter  and  magneto  service  stations.  It  can  be  arranged 

for  either  motor  or  belt  drive,  and  all  the  regular  "Star" 
lathe  attachments  may  be  used  in  connection  with  it. 

The  bed  is  of  heavy  ribbed  construction  and  equipped 
with  either  bench  or  floor   legs.     The  headstock  has 

REARWIN   DIE-PILINa  MACHINE 

back  gears  and  a  large  hollow  spindle  adapted  to  draw-in 
chucks.  Power  longitudinal  and  cross  feeds,  graduated 
crossfeed  screw,  and  a  set-over  tailstock  are  provided. 

SENECA  FALLS  "HANDY"  SCREW-CUTTING  LATHE 

A  plain  or  compound  rest,  and  a  double  friction  coun- 
tershaft having  a  cone  belt  shifter  and  self-oiling  bear- 

ings can  be  furnished. 
This  company  is  also  placing  on  the  market  a  plain 

turning  lathe  having  a  lOI-in.  swing  and  3-ft.  bed, 
and  taking  12  in.  between  centers.  The  machine  is 
equipped  with  a  plain  rest,  feeds  from  0.002  to  0.040  in. 
per  revolution  of  the  spindle,  set-over  tailstock,  three- 
step  cone  and  self-oiling  spindle.  The  countershaft  is 
of  the  tight-and-loose  pulley  type  with  roller  bearings 
in  the  loose  pulley.  This  machine  is  intended  for  plain 
turning  where  screw-cutting  is  not  necessary,  and  it 
is  especially  adapted  to  use  in  the  making  of  small 
parts  for  electrical  apparatus. 

Plimpton  Industrial  Hand  Trucks 
The  Plimpton  Truck  Co.,  Elm  Court,  Stamford,  Conn., 

has  recently  placed  on  the  market  the  Model-E  elevating 
transfer  truck  shown  in  Fig.  1.  The  construction  of 
the  truck  itself  can  be  seen  in  the  lowest  view,  while 
a  wooden  platform  in  position  on  the  truck  is  shown  in 
the  central  view.  The  front  end  plate  of  the  truck  is 
a  combined  step  and  thrust  bracket,  against  which  the 
operator  may  press  the  handle  to  force  the  truck  back- 

ward. Due  to  the  radius  on  the  end  plate,  the  wheels 
can  be  swung  while  the  handle  is  pressed  against  the 
plate.  The  stop  for  the  platform  extends  across  the 
entire  width  of  the  truck,  so  that  wear  on  the  ends 
of  the  wooden  platforms  is  not  excessive. 
The  loaded  platforms  are  released  by  pressing  the 

pedal  only.  It  is  not  necessary  to  bring  up  the  handle 
in  order  to  start  the  action  of  the  cams.  The  hook  and 
link  mechanism  consists  of  a  single  connecting  link 
pivoted  an  a  cam  section,  which  is  depressed  over  an 
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na  X. riAUfTOS  MOOBL  ■  BUrVATIN'O  TRAN8FKK mucK  AMD  ruAvronua 

on  U»  «l«iratin(  Irrar  whrn  th«  load  is  to  be 
tlH  tktntioa  la  complete,  the  handle  is 

ia  MrtoouUkalljr  ratalned  in  the  vertical 
poalUoa  wlwB  man  in  nae;  tha  BMchanUm  for  doing  this 
la  •  aprlat-laadad  plunger  operating  in  a  tongue  on 
tl»  haal  of  tha  bwr.  The  truck  is  made  in  capacities 
of  a.000  and  4.000  Ibu.  with  pUtform  aiae«  of  7  x  18  x 
$6  to  7  X  18  X  S2  in.  for  the  former  and  7  x  20  x  86 
to  »  X  SO  X  6S  in.  for  the  latter. 

TIm  piatfora  can  be  made  of  wood,  with  four  metal 
feet  aeevTMl  by  means  of  screws.  Detachable  steel 
phtfonna,  sach  aa  shown  at  tha  top  of  tha  illustration, 
am  ba  amplorcd.  The  top  plate  of  the  steel  platforms 

ba  from  A  to  I  in.  in  thickness.  The  side  channels 
ba  aoviojrcd  in  the  sixa  and  weight  necessary  for 

tba  woriL  The  feet  are  of  steel  and  bolted  in  place. 
Tba  channels  are  spaced  so  as  to  allow  2  in.  side  clear- 

for  the  truck.  The  platform  ma>-  b«  easily  dis- 
It  can  be  furnished  for  any  truck  length  in 

•ridths  of  24.  SO,  36.  42  and  48  inches. 

Tha  truck  thown  in  Fig.  2  is  a  heavy-duty,  non- 
•tevatlof  platform  style  for  use  especially  in  foundries 

chine  shops  where  heavy,  compact  loads  are 
The  truck  has  a  wide  wheel  base  and  steering 

I  of  tha  automobile  type,  so  that  it  is  practically 

inpoaalbia  to  upaat  the  truck  by  too  heavy  loading  on 
one  side. 

The  wheels  can  be  provided  with  either  ball  or  rollt>r 
bearings.  The  top  la  made  of  heav>'  oak  plank.s  and 
bound  by  angle  iron  at  the  edge,  the  corneni  being 
rounded.  Tha  handle  is  normally  held  in  a  vertical  posi- 

tion by  a  spring-loaded  plunger.  The  truck  ma.v  b« 
furnished  to  steer  on  either  two  or  four  wheels. 

The  truck  is  made  with  load  capacities  of  2,000.  3.500 
and  5,000  lb.  In  the  smallest  siia,  platfomu  18  in.  wide 
and  from  86  to  52  in.  in  length  are  provided,  with  a 
height  of  8  in.  In  the  medium  sice,  the  truck  can  be 
furnished  in  heights  of  either  8  or  10  in.;  the  platform 
is  20  in.  wide  and  varlea  from  36  to  52  in.  in  length. 
In  the  largest  site,  the  platform  is  24  in.  wide  and 
varies  from  44  to  72  in.  in  length.  The  height  is  10 
in.    The  net  weights  range  from  161  to  352  pounds. 

Both  styles  of  trucks  just  described  can  be  equipped 
with  wide  flanged  wheels,  so  that  they  can  be  used 
either  on  rails  or  directly  on  the  pavenuMU  or  ground 
of  the  yard  or  building.  In  this  way,  the  flexibility 
is  increased,  as  the  trucks  are  adapted  to  both  indoor 
and  outdoor  work. 

Petersen  "Hole  Shooter"  Portable 
DriU  SUnd 

The  A.  H.  Petersen  Manufacturing  Co.,  Milwaukee, 
Wis.,  has  recently  placed  on  the  market  a  portable  drill 

stand  for  use  with  the  "Hole  Shooter"  electric  drill. 

na  i.   rvmiT'jy  iikavt-dltt  pLArronu  tiutk 

FI08.  1  AND  «.   "HOUE  SHOOTER"  POKTABLB  DRILL  STAM> 

With  the  drill  vertical,  as  shown  in  Fig.  1,  the  com- 
bination serves  aa  a  bench  drill.  With  the  motor  swung 

to  the  horizontal  position.  Fig.  2,  the  device  can  be  used 
as  an  electric  grinding  machine,  or  for  buffing  or  polish- 

ing. Many  other  applications  are  possible,  due  to  the 
fact  that  the  spindle  of  the  machine  can  be  set  to 
operate  at  any  angle.  Tha  adjustment  is  easily  made 
after  loosening  the  setacrews. 

The  base  of  the  stand  is  of  cast  iron,  with  a  finished 

table  8  X  8  in.  The  upright  is  of  U-in.  cold-rolled 
steal.  The  range  of  travel  of  the  slide  is  12  in.,  and 
the  range  of  travel  of  the  rack  in  any  one  position  is 
3i  in.    The  weight  of  the  stand  is  80  pounds. 

The  design  and  construction  of  the  stand  permits  tha 
elimination  of  springs  for  controlling  the  rack  travel. 
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Rockford  Rack-Cutting  Attachment 
The  Rockford  Milling  Machine  Co.,  Rockford,  111.,  has 

recently  developed  the  rack-cutting  attachment  shown  in 
the  accompanying  illustration  for  use  on  its  milling 
machine.  The  attachment  is  intended  primarily  for  the 
purpose  of  milling  racks,  but  is  not  limited  to  this  work 
alone.  It  is  simple  in  design  and  rigid  in  construction. 
It  clamps  to  the  face  of  the  column  of  the  machine,  and 
is  further  supported  by  means  of  the  overhanging  arm 

^^^•^tm 
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ROCKFORD  RACK-CUTTING  ATTACHMENT 

above  the  spindle.  The  method  of  clamping  provides 
rigidity,  even  when  taking  the  heaviest  cuts  within  the 
capacity  of  the  machine.  The  attachment  is  intended 

especially  for  use  on  the  heavy-duty  milling  machine, 
but  can  also  be  furnished  to  fit  the  No.  IJ  machine. 

The  attachment  is  driven  from  the  main  spindle  of 
the  machine  through  wide-face,  hardened  spur  gears, 
driving  the  pinion  keyed  to  the  double-lead  worm.  The 
worm  is  of  alloy  steel,  and  provided  with  ball  thrust 
bearings.  A  heavy  bronze  wormwheel  of  coarse  pitch 
has  keyed  to  it  two  wide-face  spur  gears  with  staggered 
teeth,  providing  a  smooth  drive.  Spur  gears  are  cut 
directly  on  the  spindle,  one  very  close  to  the  front  and 
the  other  to  the  rear  bearing. 
The  spindle  is  of  alloy  steel  and  runs  in  tapered 

bronze  bearings.  A  single  nut  provides  means  of  taking 
up  wear  on  these  bearings.  A  solid  shaft  runs  through 
the  entire  drive  mechanism  and  carries  a  bearing  at  each 
end,  so  as  to  serve  as  an  overarm  support  for  the  cutter 
arbor.     The  worm  and  all  gears  run  in  a  bath  of  oil. 
A  rack  indexing  attachment  and  rack  vise  can  also 

be  furnished.  The  rack-indexing  attachment  is  fastened 
to  the  T-slot  at  the  left-hand  end  of  the  table,  and  con- 

sists of  a  bracket  which  carries  an  indexing  and  locking 
disk  with  change  gears.  It  provides  for  cutting  racks 
and  making  settings  without  relying  on  the  dials  of  the 
milling  machine. 

The  various  gear  combinations  permit  racks  of  dif- 
ferent pitches  to  be  indexed,  by  making  either  one-half 

turn,  one  complete,  or  two  complete  turns  of  the  locking 
disk.  Eighteen  change  gears  provide  for  cutting  diame- 

tral pitches  from  3  to  6  by  half  pitches,  all  pitches  from 
7  to  16  and  all  even  pitches  from  18  to  32;  also  circular 
pitches  from  iV  to  1  in.,  varying  by  ̂   in.  The  rack 
vise  has  jaws  36  in.  long  and  will  open  51  inches. 

Atlantic  Simplex  Safety  Stop 
The  Atlantic  Co.,  452  Classon  Ave.,  Brooklyn,  N.  Y., 

has  recently  placed  on  the  market  the  Simplex  safety 
atop  shown  in  the  accompanying  illustration.  The  de- 

vice is  intended  for  attachment  to  automatic  machines 
of  many  types,  so  as  to  stop  them  in  case  of  irregularity 
or  breakage  of  the  work,  or  change  in  tension  size, 
speed  or  some  other  condition  of  operation. 

The  device  is  operated  by  current  from  either  a  bat- 
tery, a  generator,  or  the  regular  lighting  circuit.  It  is 

wired  in  series  with  a  Mazda  lamp,  which  remains 
unlighted  normally  because  the  circuit  is  open.  The 
circuit  is  closed  when  the  shifter  is  caused  to  operate 
by  the  irregularity  in  the  work.  However,  a  circuit 
breaker  instantly  opens  the  circuit,  so  that  only  a  surge 
of  current  is  necessary.  The  contact  points  are  thus 
left  without  current  when  the  stop  has  acted,  so  that 
there  is  no  danger  of  the  operator  coming  in  contact 
with  the  live  leads. 

A  latch  in  the  stop  holds  a  notched  shifter  rod  that 
keeps  the  belt  in  the  running  position.  Wires  run  from 
the  stops  to  the  contact  points  that  are  placed  where 
the  trouble  may  occur  in  the  machine  or  work.  If  these 
points  close  the  circuit  the  latch  is  released,  and  the 
spring  in  the  rod  immediately  moves  the  belt  to  the 
loose  pulley  or  disengages  the  clutch.  When  the  mag- 

nets in  the  stop  are  energized  by  current,  an  armature 
is  drawn  out  of  position  so  as  to  release  the  levers  and 
latch.  A  hand  stop  entirely  independent  of  the  electri- 

cal connection  is  provided. 
The  stop  can  be  furnished  for  either  6  or  110-volt 

current,  either  a.c.  or  d.c.  It  is  made  for  J,  i  or  3  in. 
shifter  rods.  A  spring  providing  any  force  up  to  75 
lb.  can  be  utilized,  so  that  it  is  possible  to  shift  a  6-in. 
belt.    The  stop  itself  is  31  x  21  x  2i  in.  in  size. 

The  stop  may  be  mounted  on  the  machine  in  many 
different  ways,  and  different  forms  of  contact  points 
can  be  employed.  It  may  be  set  to  give  the  same  effect 
as  the  action  of  a  treadle  or  hand  lever.  The  size  of 
machined  work  may  be  controlled  to  within  0.001  in.  by 

ATLANTIC  "SIMPLEX"  SAFETY   MACHINE  STOP 

using  the  needle  of  a  lathe  indicator  to  complete  the 
electrical  circuit.  Breaking  or  knotting  in  threads  or 
wires  being  fed  continuously  can  be  caused  to  operate the  stop. 

Machinist  Retires  at  102 
When  Andrew  Rafferty,  for  many  years  employed  as 

a  machinist  for  the  Baltimore  &  Ohio  Railroad  at  its 
Washington,  Ind.,  shops,  retired  a  short  time  ago,  there 
was  much  discussion  as  to  how  old  he  was.  He  would 
give  no  information  on  the  subject  himself  so  his  friends 
started  an  investigation  which  resulted  in  the  discovery 
that  he  was  102  years  old.  He  received  his  naturaliza- 

tion papers  in  1864  when  he  was  forty-five  years  old. 
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^(■hraMenr  and  lace- mak ins  ma- 
cMaaa.  aa  wall  a*  aufhines  for  making 
laea  titaiaa^  aata  and  nrttinra.  are 
Ctvaa  a  M  par  eoat  ad  valorem  rate  by 
n*  Saaal*.  Tka  aaaM  rate  ia  applMd 
to  all  olWr  aMchiaaa  not  apocially  pro- 

vided for.  la  tkia  Uttw  caae  tt  la  a 
rodactioa  of  ft  por  coat  from  tho  raU 
caatalaad  ta  tW  Hoaae  bill. 

TW  aiaHitao  tool  iten  ia  rabjort  to 
tW   aaaai    arovtao    to   the   effert    that 

taola    BMana    any    marhine 
tlwa    by    band    power, 
a    tool    for    work    on 

tW  Mn  prweldM  that  in  addition  to 
datiaa  raaciac  froai  one  cent  per 

—*■  to  three  aad  oaa-balf  renU  per 
I  oa  rteet  ■oiubte  for  toolmakinc, 

al  duly  of  10  per  cent  ad 
be    prorlded    when    the 

  BMre  thaa  ais-tentha  of 
1  per  eaa(  of  alcfcal.  eahalt,  raaadinm. 
■anailiai,  taaoMa.  ■whrhdaaaai.  or 
JW  athar  Mtenk  aloaMai  aaad  ta  al- 
l^tac  atoaL  Aa  addJUoaal  camulattve 
Mr  M  TS  caaU  par  poaad  ia  leried  on 
!**-.*— f*—  ""■■»  ta  e«aaa  of  eix- 
••■•«'  'L^*'  *■•*-  A  cumulative 
*Hr.»  •*■»  PW  poond  ia  Wrted  in 
•■■■••  ••  tha  atolybdenam  content  of 
■•■  Bi  caaHa  af  aix-tenth*  of   I    per 

Anti-frirtion  balla  and  rollers,  ntetal 
balU  and  roller*  uaed  in  ball  or  roller 

baartnc>i  a«  well  as  the  bearings  them- 
selraa,  whether  flniahed  or  unflni.ihi«d, 
art  vivaa  a  duty  of  10  cents  pt-r  |K>uiid 
aad  U  par  cant  ad  valorem.  Tho  San- 
ate  raiatd  the  ad  valorem  portion  of 
the  rate  from  35  to  56  par  eant. 
Amonv  the  artirlea  oa  tha  free  list 

are  the  (ol lowing: 
Aiciirultural  implements:  Plows, 

tooth  or  disk  harrows,  headers,  har- 
vesters, reapers,  agricultural  drilU  and 

planters,  cultivators,  thrashing  ma- 
chintrs,  cotton  gins,  machinery  for  use 
in  the  manufacture  of  sugar,  wagons 
and  carts,  centrifugal  cream  separators 
operable  by  hand  power,  and  all  other 
agricultural  Implements  of  any  kind  or 
description,  nut  specially  provided  for, 
whether  in  whole  or  in  parts. 

Temporary  Receivership 
for  Rivett  Lathe  and 
Grinder  Company 

As  a  result  of  the  general  business 
depression  the  affairs  of  the  Rivett 
Lathe  and  Grinder  Company  have  been 
placed  in  the  hands  of  a  receiver.  The 
court  has  authorized  the  receiver  to 
continue  production  without  a  break. 
The  sale  of  receiver'*  certificates  has 
provided  ample  fumis  for  operation  and 
the  factory  is  now  running  on  an 
increased  schedule  with  the  original 
personnel.  The  company  is  ready  to 
receive  and  All  orders  as  usual  and 
expects  that  a  reorganication  will  soon 
terminate  the  receivership  as  assets  are 
conservatively  estimatad  to  be  three 
times  liabilities. 

Automotive  Exports  Gain 
Total  exports  of  automotive  products 

from  the  United  Sutei  during  Febru- 
ary gamed  23  per  cent  over  January, 

according  to  flgures  compiled  by  the 
automotive  division  of  the  Department 
of  Commerce.  A  decrcaxe  of  2  per  cent 
In  number  and  16  per  cent  in  value  of 
motor  truck  shipments  was  more  than 
offset  by  an  incresse  of  88  per  cent  in 
the  value  of  motor  vehicle  parts  ex- 

ported as  well  as  a  gain  of  29  and  26 
per  cent  respectively  In  the  number  and 
value  of  passenger  car  shipments. 
Pacsenger  cars  valued  below  $800  and 
over  12,000  and  motor  trucks  up  to 
one  ton  and  above  21  tons  capacity 
made  the  be«t  showing.  Shipments  of 
electric  cars  and  trucks  decreased 
nearly  two-thirds. 

Courts  Decide  Government 
Suits  Over  War 

Contracts 

The  Bethlehem  Steel  Co.  has  been 
awarded  $67,000  from  the  govcmmonl 
for  royalties  on  its  patents  on  nmchin* 
ery  which  were  used  by  the  Uovcrn< 
ment  at  the  Watervliet  Arsenal.  This 
is  a  result  of  a  decision  of  the  U.  S. 
Supreme  Court  in  affirming  the  decision 
of  the  Court  of  ClaimK,  holding  that 
the  steel  company  was  entitled  to  this 
recovery.  The  Government  appealed 
the  case  to  tho  Supreme  Court,  but  on 
April  10  JuMtice  McKi-nna.  for  tho 
court,  susUined  the  Court  of  Claims  in 
its  award  to  the  steel  company. 
The  Court  of  Claims  has  dismissed 

the  petition  of  the  Poolo  Engineering 
and  Machine  Co.,  Baltimore,  Md., 
against  the  Government  for  the  recov- 

ery of  $225,000  for  excess  labor  and 
overhead  costs  on  account  of  govern- 

ment gun  carriage  contracts,  "nie  suit 
was  based  on  the  claim  that  the  Ord- 

nance Department  delayed  deliveries  of 
material  for  the  work  and  also  made 
numerous  changes  in  the  plans  which 
added  to  the  cost  of  manufacture. 

« 
Senate  Grants  $10,000  for 

Standardization  of 
Farm  Machinery 

The  Senate  has  adoptod  an  amendJ 
ment  to  the  agricultural  appropriatioi 
bill   appropriating  $10,000  for  co-oper ativc  inventitfations  by  the  Departmai 
of    Agriculture    and    the    Bureau    i 
SUndards  of  the  Department  of  Con 
merce,  looking  to  standardization 
simpliflcation  of  farm  implementa  « 
machinery   and    repair   parU,    with   _ 
view  to   their  more   economical   ni 
facture  and  use.     Senator  Franc. 

Maryland,    proposed    the    amendi. 
which  provides  for  investigation  b\ 
Agricultural  Department  and  urged  the 
necessity  for  sUndardizatlon  and  aim- 
Jliflcation  of  farm  machinery.  Senator 
ones,  of  Washington,  pointed  out  that 

the  Department  of  Commerce,  throush 
its  Bureau  of  SUndards,  was  atratw 
engaged  in  standardization  work,  aw 
that  it  could  take  up  farm  machinery. 
Senator  Jones  proposed  a  modiflai 
amendment  for  carrying  on  the  work 
by  the  two  departments,  whereupon  it 
was  adopted.  Senator  King,  of  Utah, 
opposad  extreme  standardization  on  tha 
ground  that  it  will  curb  inventiva 

genius. 
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Editors  Have  Busy  Day 
at  Washington 

The  meeting  of  the  National  Confer- 
ence of  Business  Paper  Editors  on 

April  13  was  of  particular  interest.  In 
a  brief  meeting  in  his  office,  General 
Dawes  told  of  the  work  of  co-ordinating 
the  activities  of  the  different  depart- 

ments of  the  Government  so  as  to  con- 
serve resources  and  avoid  duplications. 

With  General  Etewes  as  a  guide  the  edi- 
tors went  to  the  White  House  and  were 

presented  to  President  Harding,  as  a 
body  who  had  co-operated  fully  and 
earnestly  with  the  department  in  its  en- 

deavor to  dispose  of  surplus  property  of 
the  various  war  activities. 

This  was  followed  by  a  meeting  in  the 
Department  of  Commerce,  presided 
over  by  James  H.  Defrees,  to  discuss 
the  data  and  experiences  which  had 
arisen  as  a  result  of  the  Unemployment 
Conference.  As  was  pointed  out  by  Mr. 
Stone,  of  Rochester,  the  elimination  of 
seasonal  work  as  a  cause  of  unequal 
employment,  was  more  a  merchandizing 
than  a  production  problem,  E.  E.  Hunt, 
secretary  of  the  Unemployment  Con- 

ference, spoke  of  the  desirability  of  co- 
operation and  the  desire  to  publish  data 

which  would  be  of  real  value,  rather 
than  a  book  which  looks  well  on  the 
shelves  but  is  never  consulted.  Ernest 
F.  DuBrul  spoke  of  the  use  of  data  on 
business  cycles,  the  tendency  to  consider 
peak  production  as  normal  and  the 
necessity  of  knowing  costs. 

Following  this  was  a  meeting  at 
which  Col.  Roosevelt,  Assistant  Secre- 

tary of  the  Navy  and  Admiral  Coontz 
spoke.  Both  pointed  out  that  the  re- 

duction of  the  Navy  to  67,000  men,  as 
proposed  by  the  Senate,  would  bring  it 
below  the  5-5-3  ratios.  Both  contended 
that  personnel  was  the  main  thing  in 
the  Navy  and  asked  for  96,000  men. 
Admiral  Coontz  pointed  out  that  navy 
officers  did  much  for  foreign  commerce, 
an  admiral  in  Constantinople  at  the 
present  time  being  the  only  means  of 
business  communication  with  Turkey. 
In  speaking  of  the  close  relation  be- 

tween the  Navy  and  business  he  said: 
"War  is  only  commerce  carried  beyond 
a  certain  stage." 

The  usual  dinner  meeting  with  Sec- 
retary Hoover  ended  the  program. 

  •   

Cincinnati  Letter 
The  shops  in  the  Cincinnati  territory 

are  running  about  the  same  as  they  were 
a  week  ago.  A  few  have  added  to  their 
working  forces.  The  Wm.  Powell 
Co.  is  busy  installing  equipment  in  its 
new  plant  on  Colerain  Ave.  The  Cin- 

cinnati street  railway  directors  have 
ordered  the  traction  company  to  put  on 
more  cars  to  accommodate  the  workers 
during  the  early  morning  and  late  eve- 

ning hours  on  the  line  running  to  the 
Oakley  factory  colony.  The  Newport 
Rolling  Mill  and  the  Andrews  Steel 
Co.  report  that  they  are  running  100 
per  cent  of  their  pre-war  capacity  and 
that  prices  have  advanced  on  their 
products. 

The  demand  for  used  equipment  dur- 
ing the  last  week  has  not  been  as  large 

88  in  some  weeks  in  the  past,  but  pros- 
pects are  very  good.  The  manufactur- 

ers of  radio  apparatus  are  busier  than 
they  ever  were  before,  and  cannot  keep 
up  with  the  ever  increasing  demand. 
The  general  outlook  is  that  April  busi- 

ness will  be  at  least  as  good  as  March. 

Comparison  of  Proposed  and  Existing  Tariflf  Duties 
The  following  figures  are  taken  from  a  complete  list  of  proposed  tariff  duties 

and  the  present  figures  of  the  Underwood  Law  as  published  in  the  New  York 
Times  of  April  12.  In  this  list  the  unit  of  taxation,  as  weight,  volume,  square 
or  cubic  measure,  or  ad  valorem  is  stated  after  the  name  of  the  article. 

Senate  Bill 

Pig  iron  (ton)    $1.25 
Scrap  iron  and  steel  (ton)    $  i .  00 
Molybdenum  (lb.)    75c. 
TuiiKBten  ore  (lb.)    .    45c. 
rerromanganeBe  (ton)    $2.  50 
Manganese  nirtal  (^)    20 
FfTroniolyb<l(num  (lb.)    t\+\i% 
Tungsten  compounds  (lb.)    60c.+25% 
TuOKsten  alloys  (lb.)    60c.-|-2S% 
Ferrosilicon,  8-30%  silicon  (lb.)    2c. 
FerroBilicon  30-60*,'^  silicon  (lb.)    2c. 
Ferrosilicon,  60-8(K;o  nilicon  (lb.)    3c. 
FerroBilicon,  8&-90' {,  Bilicon  (lb.)    4c. 
Ferrosilicon,  over  90'"o  silicon  (lb.)    8c. Ferrochronie,  8%  chrome  (lb,)    3ie. 
Fcrroclirome,  under  3%clironie  (%)    30 
Cither  steel  alloys  (%)    30 
Cerium  metal  (lb.)    $2  00 
Cerium  alloys  Ob.)    $2-(-25% 
Bar  iron  (lb.)    0.2-lic. 
Steel  ingots,  &  c.  (lb.)    0  2e.-25% 
Steel  bars  (lb.)    0 .  2c.-25% 
Steel  circular  saw  plate  (lb.)    Jc. 
Boiler  plate  (lb.)    7-20c.-20% 
Sheet  iron  or  steel  (lb.)    45-l00o.-20% 

Ho 
Underwood 

Bill         Law 

|l.25 

ii.oo 

75o. 
43c. 

2.2e.  lb. 

2.2a.  lb. 

,»I+I7% 

72c.-H5% 

72c.+  l5^ 

24c. 

2}c. 

l-ic. 

Coated  iron  on  steel  sheets  (lb.) . 

Structural  steel  (■;■; )   Hoop  and  band  steel  (lb.)   
Coated  hoop  and  band  steel  (lb.) . 
Wire  rods  (lb.)   
Steel  wire  (lb.)   
Galvanized  wire  (lb.)   
Anti-friction  balls  (lb.)   
R.R.  fishplates  (lb.)   
Other  R.  K.  bars  (lb.)   
Steel  axles  (lb.)   
Steel  R.  R.  wheels  (lb.)   
Seamed  steel  tubes  (lb.)   
Flexible  metal  tubing  (%)   
Chains  (lb.)   
Machine  chains  (%)   
Nuts  and  washers,  (lb.)   
Bolts,  (Ib.J   
Spiral  nut  locks,  (%)   
Rivets  and  studs,  (%)   

(lb.)   

0.2c. 
30 25-l00c-35% 

0.3-O.V 
ic.-40% 

ic. 

10c.— 55% 

Ic. 

7.40c. 

0.6c. Ic. 

I-Hc. 

35 

Jc. 

50 

0.6c. 
Ic. 

40 

40 
le. 

4JJ: 

25 

4c. 
<e. 

30 

30% 

30% 

0  2-lc. 
0  2c.-20% 

0.2c.-20% 

}<•. 

7-20c
.-20%

 

45-10
0c.-2

0% 

0.2c.
 

25 

25-l
00e.

-20%
 

Ic. 

0.3-0
  

6c. 

Jc.-3
0% 

)c. 

lOc.—
 
35% 

Ic. 

7.40c
. 

0.6c.
 

Ic. 

,-.|c
. 

3i''
- 

Ot  her  Btcel  rivets,  ( 
Iron  or  steel  Rrit,  (lb.) 
Jewelers'  saws,  groBS .... Steel  printing  plates,  (%) 
Needles.  perM.       $1 .  15+40% 
Latch  needles,  per  M           $2+>0% 
Allotherneedles,  (%)    45 
Laboratory  instruments  (%)    50 
Nippers  and  pliers  (dozen)       8-12c.+  50% 
Files  (dozen)           25-7/jC. 
Swiss  pattern  files  (%)    50 
Watch  movements   ,      $I.25-|10.75 
Watch  case  and  parts  (%)   
Clocks  and  clock  movements   
Same  with  jewels        $1 
Clock  parts  (%)   
Automobiles  and  parts  (%)   
Aimjanes  and  motorboats  (%)   
Bicycles  (%)   
Motorcycles  i%)   _   
Steam  engines  and  locomotives  (%)   
Sewing  machines  under  $75  (%)   
Sewing  machines  over  $75  (%)   
Cash  registers  (%)   
Printing  presses  (%)   
Embroidery  machines  (%)   
Text  ile  machinery  (%)   
All  other  machines  (%)   
Aluminum,  crude  (lb.)      
Aluminum, plates, bars,  Ac.  (lb.) .    
Magnesium,  nietallio  (lb.)      
Magnesium,  alloys  (lb.)    . 
Aatimony  metal  (lb.)   
Bismuth  {%)   
Cadmium  (lb.)   
Liquidated  antimony  (lb.)   
Cerman  silver  (%)   
Nicke!  silver  (%)   
Copper  rolls  (lb.)   
Brass  rods,  &c.  (lb.)   
Seaiiiless  brass  tubing  (lb.)   
Brazed  brass  tubes  (lb.)   
Bronze  rods  and  sheets  (lb.)   
Bronze  tubes  (lb.)   
Quicksilver  (lb.)   
Nickel  in  pigs  (lb.)   
Nickel  bars  and  sheets  (%)   
Tin  in  bars  and  pigs     
Lead  bullion  and  pigs  (lb.)   
Lead  in  sheets  (lb.)   
Zinc-bearing  ore— 

Under  !()%  sine   
I0(«»20%ainc   
20(^25%  zinc  (!b.)   
Over  25%  sine  (lb.)   

Zinc  in  pigs  (lb.)   
Zinc  in  sheets  (lb.)   
Zinc  in  plated  sheeta  Ob.)   
Old  zinc  (lb.)   
Other  metal  articles  or  wares  (%) 

0.6c. 

lo. 
30 
25 

Ic. 
le. 

40o. 

15 $1.15+25% 

«^35% 

40 

8-l2c.+25% 

I  25-110.75 

25-77ic 
25-lii 

Free 

Free Free 
Free 
Free 10 

15% 
15% 

15% 

15% 

11%
 

IS 

30% 

Free 

\if Ir 

35% 

Free 

10% 

10-25% 

15% 

35% 

10% 

Free 

•  0% 

If' 

20% 

30% 

20 

20% 

30"!, 

12% 

15 

20% 2"% 

20 

Free 

30% 

1^0 

30% 

30 

30% 
30% 

30 

30-45 
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The  Machine  Tool  Market  in  Italy 
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W*  warn  W««  tiM  fiwt  wrQ  tt  Uxa- 
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b  •  tmMfliiow  kaadtnp  to  all 
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nns  •^ntoMMrt*  MM  tka  covvnifnvnt 
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mtiai  to  a  vary  ka4  altaaitoa  f«r  Mm* 
«f  av  lam  anakaairil  IndaatriM  Ilk* 
AaaaUa  aad  Dva.  T1>«  averac*  con- 
<Wtaa  af  UMaa  latfoatnM  U  on*  of 
kapatal  araiUac  for  brtur  koatnMs. 
Vacy  faw  ai«  worktoc  at  all.  and  Umo* 
«Hw  kaaa  antofs  art  working  wiUi  i*- 

favcaa  t»d  oa  abort-tiBM  acbad- 

By  LUIGI  MARZOLI 

alaa.  Tkar*  hat  b««n  a  craat  ararrlty 
oi  vatofpowvr  due  to  tk*  wry  dry 
viator. 

Tko  Motor  car  builders  bava  abo 
•afforvd  from  lack  of  orders,  which  is 

partly  daa  to  the  hixh  internal  Uxa- 
tioa  oa  car  lM:*ns«*.  Fortunately  this 
tox  kas  now  baaa  rvniured  to  about 
aas  balf  aad  tba  arator  car  industry  is 
raciatortoc  touH«vad  busineas.  It  is 
warUi  BMationfac  bare  that  the  auto- 
lablls  industry  is  one  of  tb*  moat 
artaasive  industries  in  Italy  aad  tho 
aataaiobile  factories  are  the  most 
fartila   market  for   American    machine 

Tka  BMchine  tool  building  indiutry 
in  luly  was  davoloped  very  little  dur- 
iac  and  sine*  tka  war.  Firms  like 
TaasoBL  Zust.  Miekala  Ansaldi,  Dubosch 
aad  a  raw  others  kave  produced  some 
well  ilasicned  tools,  but  aftofrether  there 
is  no  real  competition.  The  strongest 
competitors  in  our  markets  for  ma- 

chine tools  are  the  German  manufac- 
turers, but  as  our  eni;ineera  prefer 

Amenran  built  machines  1  believe  it 
would  be  advisable  for  the  American 

machin«-ry  and  machine  tool  builders' associations  to  endeavor  to  make  a 
commervial  treaty  with  Italy,  and 
thereby  assure  a  special  low  tariff  on 
imported  American  machine  tools. 
Since  July  1.  1921,  lUly  has  applied 
a  new  j^neral  tariff  rate  on  imports 
of  machine  tools.  This  rate  imposes  a 
duty  of  from  40  to  U2.&0  gold  liras 
for  every  100  kilos  between  5  and  10 
tons.  Automatic  machine  tools  carry 
an  extra  duty  of  from  15  to  60  per 
cent,  accordinc  to  the  weivbt  of  the 
machine.  Small  tools  such  as  taps, 
die*,  reamers,  millinc  cutters  and  twist 
drills  are  chanred  according  to  the 
weiitht  from  a  minimum  of  100  to  a 
maximum  of  l>40  aold  liras.  This  new 
tanff  IS  not  very  high,  but  the  difficulty 
it  that  it  must  be  paid  in  gold,  which 
under  the  present  exchange  is  four 
times  the  old  rate. 

It  baa  been  noticeable  that  very  little 
bosinasa  in  the  machine  tool  line  has 
been    done    in    this   country    since    the 

middle  of  the  year  1920,  and  we  do  | 
not  see  any  Kigns  of  iinprovoroant.  In 
1921  there  were  almost  no  inquiries  for 
machines  of  any  make.  The  situation 
in  the  Hinall  tool  market  is  not  quitt- 
as  bad,  and  in  spite  of  the  keen  Gor- 

man competition  American  and  Kngllsh 
made  tools  lead  in  the  Italinn  niHrkvt. 
American  and  Kiu.ii..i,  mndo  flies 
dominate   the   Ii.i  ps    and    twisl 
drills  are  also  ex.  ,    of  Amcricuii 
or  Knglish  make.  German  made  twist 
drills  arc  now  being  introduced,  but 
past  experience  has  proved  that  they 
are  of  inferior  quality.  In  Trieste  dur- 

ing 1920  it  was  impossible  to  sell  anv 
but  the  German  makea  of  tools,  maiuK 
because  of  their  low  price,  but  in  1U21 
American  and  English  made  tools  were 
consistently  inquired  for  because  it  was 
learned  that  the  average  German  tool 
was  of  a  very  low  sUndard.  Most  of 
the  German  machines  introduced  in 
Italy  after  the  war  were  poor  copies 
of  American  built  machine*.  Of  lute, 
though,  German  designs  have  been 
greatly  improved. 

Regarding  tool  stael  and  apacial  alloy 
steel  it  is  remarkable  the  laxity  of 
almost  all  American  and  KnKliah 
makers,  who  have  done  nothing  to  hold 
the  priority  which  they  had  in  Italian 
markets  immediately  after  the  war.  In 
this  field  the  German  manufacturers 
have  displayed  wonderful  organization 
in  opening  large  storas  with  plenty  of 
stock  and  giving  the  ateel  user*  the 
best  attention  and  assistance  in  order 
to  popularize  their  several  brands  of 
tool  steel. 
There  is  one  field  in  the  mechanicnl 

industries  which  shows  some  prosperity 
during   these  dull   times.     That   is   the  : 
application  of  scientific  instruments  in 
our    shops.      The     managers     of    our  { 
factories  have  come  to  realize  the  won- 

derful   results    to    be    obtained    by    the  I 
application  of  modem  control   methods 
and    testing    apparatus,    and    if    they 
cannot  afford  to  buy  new  machine  tools 
they  have  at  least  kept  up  to  date  with 
American    made    instruments    of    this] 
particular  class. 

Outlook  in 

ForrifB  MarkeU 
etkar   reports 

aT  Um  Da- 
la  liaralca  t^vt^' 

alow Tk*  jtaawnd 
ia  good,  bat  is 

it  by  tk*  4*pr*cUt*d 
aad  tk*  flactnating 

kae«  BMggad  tbalr  aall- 
lato  wkat  ia  caUed  the 

Iraa  aad  Stod  Works."  aad 
are  cxpaetad  to  Join  in 
Tk*  patpoaa  of  tk*  or- 

la  to  fagabto  Um  prodnetlea 
latf  Btaai  pra- 

te   liiiaiaas    trad*    witk 

fafaica  trad*  tka 
aiackla* 

froai  it.  to 
p«r  100  kilos 

of  iron — providing  the  finished  product 
was  shipped  abroad. 

The  combine  was  sUrtcd  by  the 
Prague  Iron  Works  and  has  been  Joined 
by  the  Vitkovice  Iron  and  Steel  Works 
and  the  Austrian  Iron  and  Steel  Works. 
The  Japanene  government  (lower 

hott>el  hat  pasted  a  bill  providing  for 
the  rapid  extention  ot  railways  all  over 
the  empire.  Ijirge  sums  will  be  ex- 

pended for  equipment  and  improved 
service  facilities. 

In  Belgium,  iron  and  stael  production 
ia  gradiully  anowing  improvement.  Pro- 
dactioa  for  Fobnury  was  in  metric 
tons:  Pig  iron,  91.710;  raw  steel,  78,- 
870;  rough  castings.  6,130;  finished 
steel.  81.H70;  flnithed   iron,  7.751. 

In  Thrsce,  agricultural  development 
is  calling  for  modem  implements  and 
•apacially  for  tractors.  There  are  about 
a*v*i)ty-flve  tractors  in  use  there  at 
prssent,  one-half  of  these  being  Amer- ican. 
A  bill  recently  presented  to  the 

Spanish  legislatora  provides  for  re- 
dactions in  duties  on  several  items  in- 

chidlng  iron,  steel  and  machinery  and 

eauipment.    It  is  expected  that  the  bitlj 
will  receive  favorable  attention. 

Industrial   fairs  and   exhibitions 
to  be  held  at  Munich,  Germany;   Mi 

seille,    France;    Valencia,    Spain,    and" Lausanne,  Switzerland,  during  the  next 
few   months.     American  products  will 
be  shown  at  all  of  these. 

Weldingr  Society  Meeting 
Plans  have  been  completed  for  the 

annual  meeting  of  the  American  Weld- 
ing Society,  to  be  held  in  the  Engineer- 
ing Societies  Building,  New  York  City, 

on  April  26,  27,  28  and  29. 
The  program  has  been  laid  out  to 

cover  a  wide  range  of  subjects  perti- 
nent to  welding  operations  and  the 

speakers  have  been  chosen  from  the 
foremost  in  that  field.  Committees  on 
variotu  specifications  and  standardizing 

projects  will  report  their  findings. Various  kinds  of  welding  and  welding 

apparatus  will  ba  explained  and  discus- sions allowed  so  as  to  bring  out  the 
sentiment  of  the  organization. 

I 
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The  Business  Barometer 
This  Week's  Outlook  in  Commerce,  Finance,  Agriculture  and  Industry 

Based  on  Current  Developments 

By  THEODORE  H.  PRICE 
Editor,  Commerce  and  Finance,  New  York 

(Copyrighted,  Theodore  H.  Price  Publishing  Corporation,  16  Exchange  Place,  New  York) 

In  SO  far  as  domestic  business  is  con- 
cerned the  most  important  event  of 

last  week  was  an  oversubscription  to 
an  offering  of  $150,000,000  six  months 
Treasury  Certificates  bearing  interest 

I  at  only  3J  per  cent. 
Almost  concurrently  the  Bank  of 

England  reduced  its  rate  to  4  per  cent 
and,  although  the  Federal  Reserve 
Bank  statement  showed  no  change  in 
the  reserve  ratio  or  otherwise,  the  im- 

pression is  strengthened  that  we  are 
in  for  a  long  period  of  easy  money  on 
bot'i  sides  the  Atlantic.  In  New  York 
the  best  commercial  paper  is  salable 
at  4i  per  cent,  and  eligible  bank  ac- 

ceptances are  quoted  at  31,  while  90-day 
bankers  acceptances  are  readily  mar- 

ketable in  London  at  2  J  per  cent. 
An  early  reduction  in  the  Federal 

Reserve  rate  for  rediscounts  is  there- 
fore confidently  expected,  some  issues 

of  Liberty  Bonds  have  sold  at  par  or 
higher,  the  market  for  other  bonds  is 
described  as  "boiling"  and  both  railway 
and  industrial  shares  have  been  very 
responsive  to  rumors  or  announcements 
that  could  be  plausibly  construed  as 
bullish. 

The  Trade  Balance 

Sentiment  on  the  Stock  Exchange  has 
in  fact  become  almost  unanimously 
optimistic,  and  the  textile  strike,  the 
coal  strike  and  a  foreign  trade  state- 

ment for  March,  which  shows  an  ex- 
cess of  exports  of  only  $74,000,000  as 

compared  with  $134,000,000  in  the  same 
month  last  year,  have  been  entirely 
ignored. 

Of  course  cheap  money  is  a  power- 
ful tonic,  but  it  is  questionable  whether 

it  can  permanently  overcome  the  dis- 
piriting influence  that  the  idle  cotton 

mills  and  coal  mines  exert,  and  if  the 
strikes  last  much  longer  the  prevailing 
enthusiasm  over  the  outlook  may  be 
chilled.  Thus  far  there  is  but  little  in- 

dication that  either  the  employers  or 
the  employees  are  disposed  to  yield  or 
compromise.  As  to  our  foreign  trade 
it  has  been  for  some  time  evident  that 
we  could  not  continue  to  export  more 
than  we  import,  but  there  is  a  tradi- 

tional fear  of  an  "adverse  trade 
balance"  in  the  United  States  and  how- 

ever logical  it  may  be,  its  psychological 
effect  may  also  be  "adverse." 

It  is,  however,  probable  that  the  im- 
petus the  upward  movement  has  ac- 
quired will  enable  speculators  to  "carry 

on"  for  some  time  yet  and  while  I 
would  again  advise  those  who  use  bor- 

rowed capital  in  their  business  to  cover 
their  prospective  requirements  at  pres- 

ent rates  and  as  far  ahead  as  possible, 
there  is  as  yet  no  reason  to  expect  any 
serious  reversal  in  the  upward  tendency 
of  the  security  market. 
As  always  at  such  periods,  there  is 

much  talk  of  mergers,  consolidations 
and  other  "deals"  to  excite  the  public 
imagination,  and  there  is  good  reason 
Id  expect  that  in  so  far  as  the  railroads 

are  concerned  some  important  consoli- 
dations are  being  very  seriously considered. 

Turning  from  finance  to  commerce 
and  industry  the  most  surprising  item 
in  the  week's  news  is  the  domestic 
cotton  consumption  for  March,  which 
shows  an  increase  when  everyone  ex- 

pected a  decrease  as  a  result  of  the 
New  England  strike. 

This  brings  the  total  domestic  con- 
sumption of  cotton  from  Aug.  1  to 

April  1  to  4,002,975  bales  as  compared 
with  3,170,592  bales  during  the  same 
period  last  year,  and  furnishes  con- 

vincing proof  of  the  recovery  that  has 
taken  place  in  one  of  our  most  im- 

portant industries. 
Exports  are  also  running  heavier,  a 

very  serious  shortage  of  cotton  goods 
is  reported  from  Germany,  as  well  as 
from  other  Continental  countries,  and 
the  outlook  seems  to  indicate  an  eager 
demand  for  as  much  cotton  as  the 
South  is  likely  to  produce  next  season. 
The  woolen  industry  has  also  been 

invigorated  by  an  interview  with  Presi- 
dent Wood  of  the  American  Woolen 

Co.  in  which  he  stated  that  "we  are  on 
the  very  brink  of  prosperity."  His faith  in  this  declaration  is  evidenced  by 
the  action  of  his  company  in  advancing 
woolen  cloths  by  from  10  to  45  cents 
a  yard.  Several  leaders  of  the  steel 
industry  have  expressed  themselves  in 
the  same  strain  as  to  the  future  of 
their  business,  and  nearly  all  the  steel 
fabricating  plants  are  now  at  work. 
Raw  silk  and  silken  textiles  are  also 
higher.  Coffee  has  gone  well  above 
ten  cents  a  pound  for  May  delivery. 
Sugar  is  firm  despite  the  bearishness 
of  some  trade  authorities.  The  Na- 

tional Lumber  Trade  Barometer  says 
that  "production  is  not  keeping  pace 
with  the  demand"  and  prices  are  higher. 
Building  materials  have  again  ad- 

vanced. Bradstreet's  estimates  the 
authorized  expenditure  for  new  con- 

struction in  March  at  $234,000,000,  as 
against  $118,000,000  in  the  same  month 
a  year  ago,  and  a  serious  shortage  of 
mechanics  is  reported  from  many  of 
the  larger  cities. 

AuTOMOTivEs  Prosperous 

The  automobile  manufacturers  seem 
to  be  confident  of  a  big  demand  for 
cars.  Gasoline  is  higher.  So  is  rubber, 
and  the  retail  stores  patronized  chiefly 
by  the  women  compose  about  the  only 
trade  group  that  is  not  confidently 
cheerful.  Possibly  the  prosperity  has 
not  reached  to  the  outermost  circum- 

ference of  the  business  circle  as  yet, 
or  possibly  those  who  buy  new  cars 
can't  buy  new  clothes  also,  but  when 
the  crops  are  marketed  the  money 
realized  will  probably  find  its  way  into 
the  tills   of  the  retail   shops. 

The  only  serious  shadow  athwart 
the  future  is  a  tariff  bill  that  pleases 

nobody,  and  which  if  passed  will_  prob- 
ably reduce  our  exports  because  it  will 

make  imports  almost  impossible.  The 
bonus  bill  still  threatens  also,  but  there 
is  reason  to  hope  that  the  dominant 
element  in  Congress  has  been  made 
more  cautious  by  the  recent  by-elec- 

tions in  Connecticut,  Illinois  and  New 
York,  and  that  its  ear  is  now  so  close 
to  the  ground  that  it  can  hear  the 
protests  of  the  business  men  against 
these  two  measures. 

All  other  foreign  developments  have 
been  obscured  by  the  Genoa  Confer- 

ence, where  the  friction  that  has  from 
time  to  time  occurred  led  Lloyd  George 
to  remark  that  "there  is  nothing  so 
explosive  as  a  peace  conference."  It is  too  early  to  say  what  will  result 
from  the  gathering,  but  the  fact  that 
Russia,  Germany  and  the  Allies  are 
now  at  the  same  council  table  is  auspi- 

cious, and  despite  an  occasionally  acri- 
monious interchange  of  views  there  is 

every  reason  to  hope  that  the  confer- 
ence will  prove  to  be  another  milestone 

on  the  road  to  the  economic  reconstruc- 
tion of  Europe. 

This  hope  is  encouraged  by  the  ac- 
tion of  the  foreign  exchange  market, 

which  is  distinctly  firmer  for  sterling, 
francs  and  lire. 
From  the  cable  reports  it  would  ap- 

pear that  Lloyd  George,  John  Maynard 
Keynes  and  some  others  at  Genoa  are 
still  disposed  to  think  that  Europeai 

inflation  can  be  corrected  by  the  "re- 
valuation" or  "devaluation"  of  the  papei 

currency  outstanding,  but  this  idea  is 
regarded  as  visionary  and  the  bea< 
opinion  is  that  it  will  only  be  possible 
to  stabilize  exchange  by  reopening  all 
the  world's  markets  to  trade. 

If  this  can  be  accomplished  the  pros- 
perity now  so  generally  expected  will 

be  a  fact,  but  America  will  not  share  it 
unless  her  people  and  her  legislators 
are  willing  to  admit  the  truth  as  stated 
by  Lloyd  George  when  he  said: 
"The  world  is  one  economic  unit. 

Economically  it  is  not  even  two  hemi- 
spheres. It  is  one  round  unbroken sphere."  _ 

W.  N.  Best,  Inventor  of 
Oil  Burners,  Dead 

William  Newton  Best,  president  of 

the;  W.  N.  Best  Furnace  and  Burner 
Corporation,  of  New  York,  and  the 
holder  of  many  patents  for  ir-ventions in  the  oil-burning  industry,  died  on 

April  11  at  his  home  in  Brooklyn.  He 
was  in  his  sixty-second  year.  He  was 
the  author  of  "Science  of  Burning 
Liquid  Fuel"  and  was  a  fell-w  of  the 
Royal  Society  of  Arts,  London,  and  a 
member  of  the  American  Society  of 
Mechanical  Engineers,  the  American 
Institute  of  Mining  and  Metalurgical 
Engineers,  the  American  Institute  of 
Metals,  the  American  Railway  Mech- 

anics' Association  and  was  vice-presi- 
dent of  the  Goodwill  Industries  of 

Brooklyn. 



AMERICAN    MACHINIST 

TV  Trmd  of   
iMprovcMcnt— Plants 

Wm.    ■■■■ftrtwr    af    ■ninMntiilti. 
*^  •  J,    I*  'IMimw  la  aU  4t^r«. 

  ^    TW  balk  of  output  ia  for  Uw 
•vmM  Motor  Co. 
TW  Durant  Motors,  Inc.,  Now  York. 

bMoroiinc  lU  pUnu  at  Lone  laUad 
Obr  ud  Unwnc.  Mich.,  on  a  capacity 
■MMW  mad  ha»  plans  in  profraoa  for 
•MuawMnta  at  both  f«rtori««  for  tha —laMhliBwwt  of  dcpartoMnU  for  tho 
Maaufactur*  of  the  naw  SUr  •atoM»> 
bUa.  It  i»  jiropoaad  to  davalop  a  total 
wttMrt^of  tO.000  car*  a  montli.  Tha 
Mlk  of  oparatioM  will  ba  davotad  to 

•llto 

■lUfi  te 

MO  tmttmmt  tba  ««g«  mmkt  oTmZ-  {^''"f 
«»•  •»  to  9»^Jrmt  H  to  fdoa  SS^ toA.    TW  ««aaa  of  loWf«r«  Waa  W^  '***■    ̂  
W«aM4||«MttltoS4|c««t>uiW«r.  •^.»*'' 

t»a«  n4v  ranUr  oaaratla*  aaMhik.  "''•  P^' 

•I  Ito  plu«  (»wi  ••  to  ,, 

~1^f  loWrata  Wa*   s^-t:   *  >tl  to  S4I  r««ito  ■■  W«r. 
TW  pint  la  .ateUm.R«  .cih* -S- 

tr  oparatiac  arWdaW. 

T**  ©■■•o*  IjB^Wy  Car  Co..  Wor- 

MMawnt  «•  Mt  MM.    TW  plaM  la 

_^  .      .to >W  rawaaar  Ws  jaal 

■ailfaa^.   at   a 

IjNtaa 

.O-'O^-MwdM*!. 
far  tW  aarljr  rmiBiplliiii 
at  cloaa  la  aanaaT  ca- 

vfli  Waadt  to  tW 

r  fan  capadtar  enor. 
  la.  and  fai  May 

-r  — . —  *t  fleaadtypi 
-  day.  f«pf«Mtlac  abaet 
W  tW  pradacfWoT  aU 

MMiaa  of  11410.000 
I  far  plaat  aspaaaioB. 
"^afa  Btaraaa  and 

•780.. 
» aad  a  powat 

r  Oar  Ooi.  BirmiacWm. 
          oparatkmt    at    iti 
■??■•  ••mal  oHara.     TW 

-^.TSIfi  ••••«»»«*  'or  M ■  ttj  AtlaMie  Ooaat  Mn#  lun- 
•"  rg^Jlf  ••"  'or  tW A^  Um  Kailway.    Naautia. 

.  for  a  portion  of 

taakrOb  KaUroad. 

Railroad  Co.  Wa 

-mzr-sr  .••  ***■  *•  aonaal Oit.  ItoL,  car  aWpa.    Two 
Waa  baaa  aAlid  to  tW 

tW   paat    fort- 
worfcinc  qoota 

Corparatioa,    Mancia, 
IT  af  aatoaMMa  parta. 

TW  Bdward  C.  Rodd  Manufacturinv 
Co,  Philadelphia.  Pa.,  manufacturar 
af  all-«t«rl  automobile  btxiirs,  haa adopted  a  capacity  operatina  •chedula 
at  lU  plant,  with  niirht  ahifi  working 
la  carUin  departntenta.  Tha  company 
haa  arcurrd  tuAciant  ordera  to  inaura 
thla  baaia  of  production  for  about  tan ■natW  to  ooma. 

TW  Ganaral   Motors  Corporation  ia 
-Mac   to   tha    working    forca    at    iU 
Maaria  Prodorta  Co.  diviaion.  Muncia, 
lad.    About  900  man  ara  now  amployaa thia  number  will  be  increaaed  aach 

- -k-  Other  units  of  the  company  at thU  place  are  now  giving  employment 
to  approximataly  600  operatives. 
TW  Libartv  Motor  Car  Ca.  Detroit, 

Mich.,  baa  adopted  a  capacity  achedula 
at  its  plant,  with  sufficient  ordera  on 
hand  to  insure  operations  on  thia  basis 
^t"  wo'l  'nto  July.  The  plant  was  ra- oaoBad  in  Februarv  after  a  shut  down 
«*  a  number  of  weeks,  and  haa  incraaaad 
tW  output  twice  ainea  thia  tima. 
The  Elliott  Blair  Steel  Co..  Mercar. 

Pa.,  has   inaugurated  capacity  produc- 

*^?  '*  Lf^'^''^*'  '*■'**'  ̂ «  employment of  two  shifu  of  workers 

TW  Upaen  Nut  Co..  neveland,  Ohio, 
baoadoptad  a  full  time,  full  production 
acaaoala  at  lU  bolt  and  nut  department 
TW  Logan  Iron  and  Steel  Co..  Bum- 

ham.  Pa.,  has  adopted  a  full-Ume  oper- 
•W  ■«*;»?»••  «n  •»  departments  at  iU ptont.  The  company  has  orders  on hand  for  sUybolt  iron  and  other  mate- rial for  locomotive  construction. 

fti.?^  ̂ '**  "*»*«*  Co..  neveland, Ohio.  IS  increaaing  operationa  at  iU 
plant  and  will  add  about  160  man  to the  present  working  force. 
TW  Pennsylvania  Railroad  Co.  is Increasing  the  number  of  employees  at 

B  '■'■  •  no  locomotive  shops  at  Ranovo, Pa.,  including  machinisU.  blacksmiths, boilermakars.  pipe  fitters  and  car repairman.  Additions  will  also  be  made 
ll  .""■  .••"•■king  force  at  the  Northum- h^rUnd  Pa.,  shops.  Both  pl.nU  wlU ravert  to  a  pra-war  baaia  of  operation. 
n»  SMttWm    Pacific   Railroad   Ca. 

^SS^^J'J^^^"''  •''•*•'  ''"■  the  con- 
•»r««oa  of  Z.OOO  singte-shaathad.  staal ■'•P*'*tructure  automobile  cara  of  60- 
toaa  capacit;r,  compriaing  tha   targaat 

ptocad  by  a  weatern  railroad: 

The  Lindatrom  Tool  and  Toy  Co.,  60 

^l!^:^!:'-  Bridgeport,  
cJnn..  n- 

caetly  added  one  hundred  and  flfty  em- 
ployaaa  in  the  toymiking  department 
The  Aahcroft  Manufacturing  Co.. 

Bridgeport.  Conn.,  subsidiary  of  Man- 
ning. Maxwell  A  Moore.  Inc..  report  In- 

1!2??J1  .'T!?*'  J5«*»«»'tating  hiring ■^iUonal  balp.    TW  plant  ia  workiiic 

VA  66.  Na  16 

Department  of  Agriculture 
as  Aid  to  Farmer  in  Se- 

lecting Machinery 

i-i"^^***  «"*'^y  >n  niral  engineer- 
Jng  problems  is  proposed  by  the  D«. 
gartment  of  Agriculture.  Prof.  K.  D Ball,  director  of  scienUflc  work  of  the department  recenUy  asked  the  eanate 

proprUtMn  for  rural  encintn'ring  work 

H'-iSr.  **»*•.  *«f''.«on«t'>n plates  the 
possibility  of  improving  the  designs  of warehouses,  including  storage  cellars 
for  •weet  poUtoes.  d.-riduoua  fniiu. 
jsrm  buildings,  farm  mHchinery.  etc. With  the  farmer  spendint;  millions  for tractors,  there  are  requiromrnts  for rarni  machinery  to  go  with  the  tractors. 

f.^l  i  "  ■'*?.  »***"'*  »»<  ̂ 't  the 
farmer  is  spending  a  large  amount  of 
money  on  buildings  and  machinery  that 
do  not  pay.  The  department  proposes 

h?.,*f'ir'  'j  ™™'  •narfneer  for  this  work 
but  IS  handicapped  by  the  M,600  salary 

i'rp!i!^"M  ̂ r  A-"?;'""  As.oci.tioi; 
or  l-arm  Machinery  Manufacturers  has endorsed  the  work,  as  it  deairea  tha department  to  study    farm    machinery 

.,^1'^''^J'"'"*  "^^"J-  '•  ■  '"O't  deairable type  or  farm  machinery  to  use  with  a certain  type  of  tractor.  At  present  no one  knows  which  la  the  moat  economical 
type  of  machine  or  plow  or  harrow neceasary  for  the  tractor.  There  is  u aasire  to  sundardiie  farm  machinery 
and  reduce  the  number  of  extra  narta 

^«'!l!!f,M"^-  ̂ U'  "V!^  ̂ '^  '»'*  ̂n'- 
era  could  b«  saved  milliona  of  dollara  a 
year  if  farm  machines  were  placed  on 
a   aUndard   oattem  so  that  an    extra part  would  fit  one  machine  as  well  aa another. 

* 
Robinson  Company  Makes 
Safety  Record  for  1921 

The  employees  of  the  H.  H.  Robinson 
Company  plant  at  Ambridge,  Pa.  have been  awarded  the  Rice  Safety  Award 
bronie  Ublet  by  the  National  Safety Council.  The  company  has  achieved 
what  was  thought  to  be  impossible— a year  without  accident  and  no  lost  Uma 
by  workmen  through  such  mishaps. The  award  was  made  at  the  fourth  an- 
""■'  ̂ '"q"**  »'  the  Weatern  Penn- aylvania  division  of  the  council,  which 
WM  held  in  Kaufman's  in  Pittsburgh, 

fk  D^u.  *'««™*'  "'ety  director  of 
Im  r,.^'^  company,  received  the 
TW.  J  a  **•  "•!?*  °'  the  employees. 
.TlM^''''?J^u'"'*"  "'  the  company'! 

staff  attended  the  ceremoniaa. 

Engineers  to  Travel  on 
Gas  Railway  Carg 

The  MetropollUn  Section  and  the New  England  Section  of  the  Society of  Automotive  Engineers  will  hold  a ioint  session  on  April  21.  The  members 
from  New  York  will  go  to  New  Haven 
via  gasoline  driven  rail  cars,  through 
tn*  fourteay  of  the  New  Haven  Rail- 

road. The  session  will  be  devoted  to 
a  studv  of  this  comparatively  new  typa  ( 

'Z.uj  tranaportatfon.  The  engineert wlU  have  luncheon  at  the  Yale  UnJ-| varsity  Dining  Club  at  noon   and  will  I 

Sf  .■"?'*■■**'  °7  P«»'  Lockwood  of  tha  1 Yale  laboratories.  i 
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Legislation  To  Convert 

Battleships  to  Air- 
plane Carriers 

The  House  Committee  on  Naval  Af- 
fairs in  reporting  the  naval  appropria- 
tion bill  for  the  year  beginning  July 

1,  1922,  recommends  that  two  of  the 
battleships  and  two  of  the  battle  cruis- 

ers to  be  scrapped  under  the  naval  limi- 
tations treaty,  be  converted  into  air- 

plane carriers. 
It  gives  the  comparative  costs  for 

hull  and  machinery  for  completing  the 
battleships  and  cruisers  and 
for  converting  them  into  car- 

riers for  airplanes.  It  esti- 
mates that  it  would  cost  $115,- 

000,000  for  hull  and  machinery 
to  complete  the  two  battleships 
and  the  two  battle  cruisers 
and  fifty-nine  smaller  vessels. 
To  alter  and  complete  two  bat- 

tle cniisers  as  aircraft  car- 
riers woul(l  cost  for  hull  and 

machinery  $31,887,000.  It 
estimates  that  it  would  cost 
$48,000,000  for  hull  and  ma- 

chinery to  build  two  aircraft 
carriers  complete. 
The  Navy  had  estimated 

$53,000,000  for  construction 
and  machinery  for  naval  ves- 

sels which  was  made  unneces- 
sary by  the  naval  limitation 

treaty. 
The  bill,  introduced  by 

Represented  Butler  on  April  7 
follows : 

A  BILL 

Authorizing  the  president  to 
Scrap  Certain  Vessels  in 
Conformity  with  the  Pro- 

visions of  the  Treaty  to 
Limit  Naval  Armaments, 
and  for  Other  Purposes. 
Be  it  enacted  by  the  Senate 

and  House  of  Representatives 
of  the  United  States  of  America  in 
Congress  Assembled,  That  for  the 
purpose  of  giving  effect  to  the  pro- 

visions in  the  treaty  to  limit  naval 
armament,  concluded  Feb.  6,  1922,  by 
the  United  States  of  America  and  the 
British  Empire,  France,  Italy,  and 
Japan,  respecting  the  abandonment  of 
shipbuilding  programs  and  the  scrap- 

ping of  capital  ships  in  excess  of  the 
number  which  the  United  States  may 
retain  in  conformity  with  the  said  pro- 

visions, the  President  of  the  United 
States  be,  and  he  is  hereby,  authorized 
to  make  such  disposition,  as  in  his 
judgment  may  be  proper,  of  any  cap- 

ital ship  of  the  Navy  built  or  building 
and  to  cause  to  be  taken  such  action  as 
is  necessary  for  the  scrapping  of  cap- 

ital ships  to  be  dealt  with  in  that  man- 
ner in  accordance  with  the  said  pro- 

visions. 
Sec.  2.  That  the  President  of  the 

United  States  is  hereby  authorized  and 
empowered  to  discontinue  the  construc- 

tion of  and  to  cancel  or  modify  any 
contract  entered  into  for  and  on  behalf 
of  the  United  States  for  the  construc- 

tion of  seven  of  the  first-class  battle- 
ships and  the  six  battle  cruisers  au- 

thorized in  the  Act  entitled  "An  Act 
making  appropriations  for  the  naval 
service  for  the  fiscal  year  ending  June 
30,  1917,  and  for  other  purposes,"  ap- 

proved Aug.  29,  1916,  and  for  the  ma- 
chinery, materials,  equipment,  armor, 

armorment,  and  ordinance  equipment 
therefor:  Provided,  That  whenever  any 
such  contract  is  canceled  or  modified 

just  compensation  therefor  shall  be 
made  in  the  manner  and  upon  the  basis 
provided  in  the  Act  of  July  1,  1918, 
entitled  "An  Act  making  appropriations 
for  the  naval  service  for  the  fiscal  year 
ending  June  30,  1919,  and  for  other  pur- 

poses," out  of  any  funds  hereafter  to  be 
appropriated  for  that  purpose. 

Sec.  3.  That  of  the  battle  cruisers  au- 
thorized in  the  Act  entiled  "An  Act 

making  appropriations  for  the  naval 
service  for  the  fiscal  year  ending  June 

30,  1917,  and  for  other  purposes,"  ap- 
proved Aug.  29,  1916,  the  President  of 

the  United  States  is  hereby  authorized 

Proposed  Merger 
of  Machine  Tool  Concerns 

THE  proposed  merger,  mention  of 
which  was  made  in  the  March  23  issue, 

has  not  gone  through. 

An  announcement  has  been  made  by  the 

Lodge  &  Shipley  Machine  Tool  Co., 

Cincinnati,  Ohio,  that  it  is  not  in  any 

merger  or  combination,  but  will  be  operated 

independently  as  in  the  past,  under  the 

management  of  J.  Wallace  Carrel,  vice- 
president  and  general  manager. 
A  similar  announcement  has  also  been 

made  by  the  Carlton  Machine  Tool  Co.,  of 

Cincinnati.  This  company  will  continue  to 

be  operated  independently  under  the 

management  of  Jack  C.  Carlton,  president 
and  general  manager. 

to  undertake  the  conversion  of  the  two 
battle  cruisers  now  building  which  in 
his  judgment  are  furthest  advanced  in 
construction,  or  will  ba  the  most  eco- 

nomical to  convert  into  airplane  car- 
riers, within  the  limits  of  cost  hereto- 

fore authorized  for  said  battle  cruis- 
ers; and  the  President  is  hereby  further 

authorized  to  utilize  any  such  funds  and 
materials  that  may  be  on  hand  or  under 
contract  at  this  time  for  the  construc- 

tion of  battle  cruisers  heretofore  au- 
thorized. 

Chicago  Letter 
There  is  a  rather  cheerful  spirit  of 

optimism  among  the  machine  tool  deal- 
ers in  the  Chicago  district  and  accord- 
ing to  all  indications  April  promises  to 

far  exceed  the  past  three  months  in  the 
amount  of  business.  In  general,  the 
orders  booked  are  from  widely  scattered 
sources  and  very  few  of  them  are  large. 

No  reports  have  come  of  the  railroads 
buying  in  the  past  week,  although  their 
inquiries  for  machinery  have  become 
more  pronounced.  As  usual  the  list  is 
topped  by  the  Santa  Fe.  This  road  has 
added  some  thirty  or  thirty-five  ma- 

chinery requirements  to  its  outstanding 
list.  An  extensive  list  from  the  Illinois 
Central  remains  among  the  expectations 
of  the  dealers.  This  road,  however, 
recently  purchased  a  15-ton  pillar  crane 
from  the  Whiting  Corporation. 

Activities  continue  strong  in  the  steel 
industry.  Last  month  was  looked  upon 
as  a  banner  month. 

Building  permits  for  1,327  buildings 
involving  a  cost    of    $19,333,900    were 
issued  in  Chicago  during  March.     This 
cost    practically    exceeded    all    others 
since  August,   1911.     The   marked   in- 

crease in  construction  was  also  felt  in 
other  lines;  for  instance  the  Common 
Brick    Manufacturers'    Association    of 
America,  in  its  monthly  digest,  reports 
that  the  deliveries  of  brick  through  the 
months  of  February  and   March   were 
at  a  rate  that  promises  a  season's  out- put  closer    to    normal    than    has    been 
experienced  in  the  last  two  years.    This 
sounds  a  little  like  a  statement  made 

by   a   local   manufacturer   and 
dealer  in  machine  tools  to  the 
effect     that    he     could,     after 
many   months,   truthfully   say 
that  business  was  satisfactory 
and  somewhat  pleasing. 

The  Rail  Joint  Company  re- 
ceived an  order  for  a  number 

of  100  per  cent  rail  joints  from 
the  Chicago,  Indianapolis  & 
Louisville  R.R.;  one  for  1,250 
rail  joints  from  the  Chicago  & 
Eastern  Illinois  R.R.;  and  an- 

other for  18,000  joints  from 
the  Atchison,  Topeka  &  Santa 
Fe.  There  is  also  a  report  that 
the  Illinois  Steel  Company  re- 

ceived an  order  from  the 
Wabash  Railroad  for  160,000 
tie  plates. 
The  entire  assets  and  lia- 

bilities of  the  L.  A.  Allthoff 
Co.,  of  Illinois,  have  been  taken 
over  by  the  L.  A.  Althoff 
Manufacturing  Co.,  Inc.,  La- 
porte,  Ind.  It  is  understood 
the  corporatioil  recently  com- 

pleted a  plant  and  is  in  the 
market  for  a  few  machine 
tools  and  other  equipment. 

The     Crown     Foundry    Co., 
East  Peoria,  111.,  a  recently  in- 

corporated concern,  is  erecting 
a   plant   at    East   Peoria,    and 
will    manufacture    gray    iron, 

chilled   and   semi-steel    castings.     This 
company  is  in  the  market  for  complete 
equipment  for  the  new  plant. 

A  slight  ray  of  hope  has  been  placed 
by  the  machine  tool  dealers  on  the 
recent  rumor  of  an  increase  in  the  price 
of  steel. 

♦   

Cleveland  Letter 
Another  indication  of  the  comeback 

in  industry  in  the  Cleveland,  Ohio,  dis- 
trict, is  the  announcement  last  week 

that  the  Sterling-Knight  Motor  Com- 
pany is  preparing  to  produce  the 

Sterling-Knight  automobile  at  an  early 
date.  Negotiations  for  the  purchase  of 

the  Accurate  Machine  Company's  plant, 
in  the  east  end  of  the  city,  were  com- 

pleted. This  part  of  the  project  alone 
involves  $1,000,000  ofl^cials  state.  The 
company  is  headed  by  P.  H.  Withing- 
ton,  and  the  mechanical  developments 
are  under  direction  of  J.  G.  Sterling, 
formerly  chief  engineer  of  the  F.  B. 
Stearns  Company,  of  Cleveland.  It  is 
planned  to  build  the  complete  chassis 
of  cars  in  the  plant.  Already  200  cars 
have  been  sold,  officials  assert.  Plana 
call  for  starting  deliveries  during 
August. 

Plans  for  opening  its  Canton,  Ohio, 
plant  are  being  considered  by  officials 
of  the  Hydraulic  Pressed  Steel  Com- 

pany, of  Cleveland.  Both  Cleveland 
plants  are  running  day  and  night  forces 
since  the  number  of  orders  for  steel 
building  material,  automobile  parts  and 
the  like  have  increased. 
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Tk*  Wkttinc  Corporation,  of  Har- 
a.  III.,  kaa  «ev«d  iU  Ckieaco  aalaa «o  fraoi  It4ft  Maniaatta  BMf.  to 
Mi  MoMdBork  Bids- 

Tk*  Boat  plant  of  th*  Amorican  Tubr 
aad  Suapinx  Co .  in  Bridsoport.  Coan.. 
will  raa^Mi  abmit  tkr  middi*  of  May. 
Tkla  plaal  tuu  bwa  closed  alnea  Pab- 
raary.  mi.  At  a  r«r«nt  maotiac  of 
tk*  4ii«rlon  of  tk*  compaay  Bdmurni 
C.  Majro  wa*  vl*rt<Hl  prMldant:  F. 
Ki^akorr  Corti*.  vic«-prc«idant;  C  P- 
MaWr.  trvaaarvr;  W.  L.  WarraU.  aocr*- 
t«ry.  Nvw  diroctors  cluM*a  wara  W. 
L.  Akkott,  R.  P.  CutUng,  W.  B.  Day. 
C  L.  DiaMR.  P.  J.  Kinffabvry,  B.  E. 
Mmet.  J  V.  W.  lUyndvn.  C.  J.  Saaford. 
CaritoB  Macy  and  W   R.  W«bat«r. 

TIm  N>w  England  Tube  and  Stamp- 
lag  Co..  Inc..  Wr*t  Haven,  Conn.,  ha* 
k*aa  tacorporated  under  the  lawa  of 
CoaaacUeat,  lo  manufacture  automo- 
kit*  arceaaori**.  mvUt  tube*  and  ma- 

chine porta,  aheet  mrUl  goods,  etc. 
Tk*  capiUl  atork  U  $200,000.  The  com- 

paay will  operate  in  the  plant  of  the 
Co*-Slapley  Manufacturing  Corpora- 
ttoe,  the  aaacla  of  which  were  recently 

purrhaavd  by  I*.  J  Holdsworth,  of  New 
S'orfc.  Thi-  incorporatont  of  the  new 
compaay  are  Mr.  Holdaworth;  J.  H. 
Harding.  178  Lawrence  St.,  N'ew  Haven, 
(onn.;  and  Robert  R.  Adamt.  Bridge- 

port, Conn. 
Hm  Coaaaeticut  Marine  Boilar 

Worlia  Co..  S4  Koaauth  St.,  Bridgeport, 
Conn.,  rr<-rntly  added  the  manufacture 
of  a  combination  metal  door  and  lock, 
to  ita  proaent  buaineaa.  The  door  and 
lock  kaa  l>e*n  patented  by  Mr.  Wilaon. 
praaidcflt  of  the  company,  who  states 
tkat  hb  company  already  ha*  an  un- 
aaoal  large  order  for  the  product.  The 
cooipany  will  also  engage  in  the  manu- 
factar*  of  tia  and  galvaniud  iron 

appUaaoaa* 
Th*  aaaata  of  th*  Hartford  Aotomo- 

tiva  Parts  Co.,  Broad  and  Lawrence 
8t«..  Hartford.  Conn.,  will  be  disposed 
of  by  public  auction  at  the  offices  of 
tk*  company  on  May  Srd.  The  trustee 
iiutr*  that  no  bid  under  $325,000  will 
be  considered. 

Hie  Dalton-Ingersoll  Manufacturing 
Co.,  manufacturer  of  plumbing  goods, 
etc  Boaton,  Maas.,  ha*  recently  re- 

moved from  175  High  St..  into  more 
commodious  quarter*  at  366  Atlantic  St 

Tho  Walker  Manufacturing  Co.,  Mid- 
dlvtown.  Conn.,  haa  racantly  b**n  in- 
corpormtad  to  maanfacture  metal  spe- 
rlaltiaa.  Tka  capiul  stock  is  160.000, 
and  Aa  iaoorporator*  ar*:  O.  B. 
Welkar.  199  South  Main  St.;  P.  A. 
Beach  and  P.  B.  FounUln.  all  of 
Middtotowa. 

iokn  E.  WhiU  was  choaan  president 
and  general  manager  of  the  Graton  A 
Knifht  Manufacturing  Co..  Worcester, 
Maa* .  at  the  recent  annual  meeting. 
Mr  White  saccads  Walter  M.  Spauld- 
Ing,  who  haa  baen  eUcted  chairman  of 
th*  board  of  director*.  Fiv*  men  were 
el*rt«d  to  tk*  board  of  director*.  They 
are:  Harrr  C.  Stoddard  and  Dr.  Homer 
Cage,  of  Worr«sl*r;  SUnley  A.  Ruasall, 
Gaorg*  B.  Gra«M  and  W.  R.  Graca, 
of  New  York  city. 

At  the  annnal  meeting  of  stockhoM- 
*r»  of  the  American  Electric  Pusion 
Corporation.  Chicago.  III.,  it  waa  daeid- 
ad  ia  fawraaa*  fh*  eaplul  *tock  of  tha 

lo  MO/MO.    New  officer*  elect- 

ed ware:  E.  J.  Renka,  piaridoat:  A.  B. 
Boanabom,  vico-prosidont;  8.  F.  Strand, 

a«cr*tary-  treasurer. The  Everyday  Piaton  Ring  Co.,  Inc., 
has  purchased  the  buiMini;  formarly 
occupied  by  the  Kleen  Swovt  Prodoets 
Co.,  at  Commercial  &  Roosevelt  Streata, 
KM-hester,  N.  V.  The  company  has 
made  many  alteration*  to  building 
and  has  installed  specially  made  niu 
chinery  and  equipment  for  the  man- 

ufacture of  piaton  rings.  Officer*  of 
the  company  arc:  George  B.  Burgeas, 
president;  P.  E.  Paige,  vic»-prasident 
and  general  manager;  B4  H.  ParUaa, 
secretary  and  treasiurer. 

The  Rockford  Milling  Machine  Co^ 
Rorlifurd.  III.,  haa  made  the  following 
annuunoement:  The  Mid-West  .Machin- 

ery Exchange,  Kanaa*  City,  Mu.,  will 
handle  in  the  Kansas  City  territory  the 
complete  line  of  Sund.strand  lathes, 
manufactured  by  the  Rockford  Tool  Co. 
The  Engliah  Tool  and  Supply  Co., 
Kansas  City,  Mo.,  will  handle  the  cone- 
drive  millers.  The  Pedcn  Iron  and  Steel 
Co..  Houston,  Texa*.  will  handle  the 
Rockford  line  exclusively  in  the  state  of 
Texas;  the  Greensboro  .Supply  Co., 
Greensboro,  N.  C.  will  handle  tne  Rock- 

ford line  exclusively  in  North  and 
South  Carolina. 

Personals 

EowAiin  BuiKE.  Jr.,  vice-president  of 
the  Greenfield  Tap  and  Die  Corporation, 
who  has  been  general  manager  of  the 
organisation's  drill  plant  at  Taunton. 
Maas.,  ha*  been  placed  in  charge  of 
sales  and  will  hereafter  make  his  nead- 
quarters  in  Greenfield.  Mr.  Blake  was 
connected  with  Wells  Bros,  for  several 

years  and  at  one  time  was  vice-presi- 
dent and  general  manager  of  the 

Lincoln  Twist  Drill  Co„  before  that 
concern  was  sold  to  the  Greenfield  cor- 

poration. K.  W.  ZiMMCMHiED  has  been  ap- 
pointed to  assist  P.  S.  DuPont,  president 

of  the  General  Motor*  Corporation. 
WiixiAM  S.  Knudsen  has  been  elected 

vice-president  of  the  Chevrolet  Motor 
Co.    He  will  be  in  charge  of  operations. 

D0NAI.D  McSkimmon  ha*  been  elected 
treasurer  of  the  J.  T.  Slocomb  Co., 
Providence.  R.  I. 

John  G.  Wooloott  haa  been  ap- 
Dointed  buyer  of  the  E.  W.  Webb 
Manufacturing  Co..  manufacturer  of 
nlumbera'  goods.  Boston.  Mass.  Mr. 
Woolcott  succeeds  C.  W.  Coleman,  who recently  resigned. 

VooRHirji  Haight,  formerly  of  the 
sales  department  of  the  Bridgeport 
Bras*  Company,  Bridgeport,  Conn.,  has 
accepted  a  similar  position  with  tha 
Waterbury  Manufacturing  Co.,  Water- 
bury,  Conn. 

M.  W.  MEUtosE  has  opened  a  machine 
shop  In  the  Washington  Oarage,  Brook- 
line,  Mass.,  where  he  will  do  cylinder 
grinding,  crankshaft  grinding  and  tool- making. 

Hamy  C.  Kinnk,  head  of  the  engi- 
aaerinic  department  of  Bagtey  A  Sewall 
Co.,  manufacturers  of  paper  mill  ma- 

chinery, has  returned  to  Watertown 
from  a  10,000-«ntle  businaas  trip  through 
the  Western  States.  In  commenting  on 
business  conditions  governing  the 
machinery  interesU,  Mr.  KInne  stated 
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vise,  Bench,  U-Hoain 
Athol  Machine  iind  Foundry  Co.,  Athol,  Mass. 

"American  Machinist,"  Jan.  5,  1922 

The  vise  has  jaws  of  tool  steel 
and  a  screw  of  the  buttress  type 

operating  in  a  malleable-iron  nut. 
The  beam,  eye  and  ball  are  un- Hnished.  The  vise  is  made  m  four 
sizes,  with  widths  of  jaws  of  H, 
3,  H  and  4  in.  The  jaw  openings 
are,  respectively.  3J,  4J,  54  and 
6  in.,  and  the  weights  13.  21,  30 
and  37  pounds. 

Urludine   Machine,  Automatic,  Double,  No.   1 
Gardner  Machine  Co.,  Beloit,  Wis. 

"American  Machinist,"  Jan.  5,  1»22 

The  machine  is  adapted  to  rapid 
grinding  of  piston  rings,  ball  and 
roller  bearing  races.  safT-iron  solr 
jjlates,  thrust  washers  and  simi- 

lar parts.  The  openings  in  the 
work  carrier  can  be  made  to  con- 

form to  the  shape  of  the  work. 
The  carrier  is  provided  with  a 
range  of  feeds  from  six  to  forty 
pieces  per  minute.  A  handwheel 
adjusts  the  grinding  members. 
Provision  is  made  for  accurately 
aligning  the  spindles  of  the  ma- chine. Steel  collars  carry  the 
thrust.  When  grinding  small 
work  at  a  high  rate  of  feed,  an 
automatic  feeding  device  for  the 
carrier  is  employed. 

MilliuK  Machine,  Straddle,  Cycle-Feed  Type,  C-7S 
Newton  Machine  Tool  Works,  Inc.,  Philadelphia,  Pa. 

"American  Machinist,"  Jan.  5,  1932 

The  machine  Is  used  In  facing 
the  bearings  for  crankshafts  In 
automobile  cylinder  blocks.  It  Is 
driven  by  a  belt.  The  two 
spindles  have  Individual  hand  ad- 

justment for  setting  the  face- 
milling  cutters.  The  motion  of 
the  table  is  a  rapid  advance  down- 

ward, a  slow  feed  for  the  cut  and 
an  upward  quick  return  to  the 
loading  position,  where  the  table 
automatically  .stops  on  the  level 
of  the  conveyor  rolls.  The  table 
is  provided  with  hardened  steel 
jig  plates.  The  rate  of  feed,  or the  time  of  one  cycle,  may  be varied. 

Chucks,  Air-Operated,  "American" 
S-P  Manufacturing  Co.,  872  East  72d  St.,  Cleveland,  Ohio 

"American  Machinist,"  Jan.  5,  1922 

The  standard  sizes  of  the  chucks 
range  from  6J  to  18  in.  in  capac- 

ity, but  larger  chucks  can  be  fur- 
nished. In  the  accompanying  il- 

lustration are  shown  the  three- 
jaw  and  two-jaw  combination 
chucks.  Special  jaws  or  ma.stcr 
slides  to  take  false  jaws  can  be 
furnished.  The  chuck  bodies  are 
made  of  one-piece  semi-steel  cast- ings. The  strain  of  the  work 
bears  on  the  end  of  the  machine 

^Pm  J*^-  ■'^t*^.?''"  ™^y  be  shut  off  in  the  cylinder  and  the  work still  nrmly  held.     The  chuck  can  also  be  hand  operated. 

Boring  Machine,  Horizontal,  "Tri-Way" 
Universal  Boring  Machine  Co.,  Hudson,  Mass. 

"American  Machinist,"  Jan.  5,  1922 

In  this  machine  three  instead  of 
two  guiding  ways  are  provided 
for  the  carriage.  The  lever  con- 

trols are  grouped  in  the  head  end. 
The  base  extending  beyond  the 
head  provides  a  rigid  support  for 
the  motor.  All  speed  and  feed 
change  gears  are  locateil  In  two 
flat  removable  trays.  The  bar- 
carrying  heads  move  up  and  down 
simultaneously  and  can  be  fed 
by  power  in  either  direction. 
Power  crossfeed  is  provided  for 
the  table,  as  is  also  power  tra- 

verse to  the  carriage.  Automatic 
knockouts  are  provided.  The  ma- 

chine is  made  in  two  sizes,  with  three  lengths  of  bed.  Spiiidlu 
.speeds,  7  to  284  r.p.m.  Feeds,  i  to  58  in.  per  minute.  Floor  space, 
17  ft.  X  9  ft.  5  in.     Height,  S  ft.     Weight,  20,IJOO  pounds. 

MilllnK  Cutters,  "Parabolic" 
National  Twist  Drill  and  Tool  Co.,  Detroit,  Mich. 

"American  Machinist,"  Jan.  5,  1922 

I 
4 

The  cutter  tooth  to  give  uni- 
form strength  throughout  is  a 

parabola  slightly  modified  at  the 
small  end.  The  number  of  teeth 
used  is  nearer  to  that  of  the  con- 

ventional fine-tooth  cutter  than 
that  of  the  coarse-tooth  type.  To 
secure  the  most  effective  chip 
thickness  per  tooth  without  ex- 

cessive peripheral  .speed,  a  fairly 
lar^e  number  of  teeth  was  found 
desirable.  The  parabolic  cutters 
are  made  in  plain  side  and  end- 
mill  types,  as  well  as  in  special 
designs. 

Boring  Unit,  Portable 

Pedrick  Tool  and  Machine  Co.,  3638  North  Lawrence  St.,  Phila- delphia, Pa. 

"American  Machinist."  Jan.  5,  1922 

The  device  consists  of  the  bar,  the 
feed  mechanism,  the  driving  gear  and 
the  crosshead  mechanism.  The  bar  is 
3  in.  in  diameter  and  3  ft.  long,  and 
has  a  travel  of  18  in.,  while  the  lower 
end  of  the  bar  is  bored  out  with  a 
taper  hole  to  hold  tools.  By  blocking 
the  motion  of  the  handwheel,  the  feed 
becomes  automatic.  Two  changes  of 
feed  are  ordinarily  provided,  although 
three  may  be  furnished  for  spe"ial work.  Power  may  be  applied  bv  belt 
motor,  or  hand.  The  crosshead  sup- 

ports the  guide  for  the  bar.  .Space blocks  provide  room  between  the  work 
and  the  end  of  the  bar.  Setscrews center  the  bar  in  the  hole. 

Tables,  Truck,  Work 
Edwin  Harrington,  Son  &  Co.,  Inc.,  Philadelphia,  Pa. 

"American  Machinist,"  Jan.  5,  1922 

The  table  is  u.scd  with  straight- 
rail  or  fully  adjustable  multiple- 
spindle  drilling  machines  for 
moving  the  work  from  under  the 
machine  entirely,  or  in  small 
.steps  to  obtain  any  desired  in- 

dexing. The  device  may  be  fur- 
nished with  any  surface  dimen- 

sions, number  of  wheels,  charac- 
ter of  top  surface  or  method  of 

movement.  It  can  be  supplied 
with  a  cast-iron  top  with  T- 
slots  and  pin  holes.  On  the  inside 
of    the    frame    vertical    slots    l-.old 
4  X  J-in.   work-supporting  bars,   which   are   covered   with 
so  that  the  cutting  tools  may   easily    penetrate.      A    hand 
lever  at  the  front  drives  the  front  wheel  of  each   truck, 
pound-wound    direct-current    motor    controlled    hv    a    push-button automatic  starter  can  be  mounted  below  the  table  and  geared  to the  drive  wheel  shaft,  to  move  the  table  60  in.  per  minute. 

planks, 
ratchet 

A   com- 
Ctip,  paste  on  3  x  5-in.  cards  and  file  as  desired 
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WROUGHT  PIPE— The  (bllowini  ditcounii  arc  «o  iohbert  for 
carload  loit  t<n  ihr  lairti  I'ittaburgh  bating  card: 
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SH  i  to  ij 
LAP  WKI.D 
$1»  2   

551  2)  to  4.. 
511  41  to  6.. 

S0(  7ioU       40 
BUTT  WELD.  KXTRA  STRONC.  PLAIN  ENDS 

HolJ       69  S71  }ioll.. 
2  10  J       70  58) 

LAP  WELD,  EXTRA  STRONG.  PLAIN  ENXi 
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Malleable  fitiingi.    aaiiei  B  and  C.  Handed,  from  New  York 
(lock icllainei lilt.    Ca«t iron. tiandard lixct, 20-5%  off. 

W  HOI  (,IIT  PIPE— Warehouse  diVcount7a(  foll^i: 
New  York     Cleveland         Chicago 
Black  Gatv.  Black  Calv.  Black    Galv. 

1 10  3  in.  tteel  butt  welded.  66%   53%   60}%   471%  62)'%   48i% 

^t'»V",.V"J'''""'"*;f  ̂ '^l*^'^L"('"    **^  o    M   45jf Malleable  bitinK*.    Clatie*  B  and  C,  Handed,  from  New  York 
itock  sell  at  litt  Icti  10%.    Can  ifoo.  atandaid  tiaea.  52-5%  off. 

MISCELLANEOUS— Warehoute  pricci  in  cents  per  pound  in 100-lb.  lots: 

Open  hearth  spring  steel  (base) 
Spring  steel  (light)  (bur)   

Coppered  Bessemer  rods(basc). 

New  York  Cleveland  Chicago 

Hoop  steel . 
Coldr 

rolled  iiiip  ttaai   
Hoor  plates   

i'old  hnithcd  shafting  or  screw. . 
(old  bniihed  flats,  squares   
Siiuciural  shapes  (base)   
Soft  sicrl  bars  (base)   
Soft  steel  bar  shapes  (base)   
Soft  steel  bands  (base)   
I  ank  plates  ( base)   
Bar  iron  (2  (K)^ 2. 10  at  mill).  ..           
Drill  rod  (from  list}        SS0uO% 
Klecirie  welding  wire; 

^::•.  •.:■.•.■.■::;:;■.•.■:;::::: 
•S<ol       

4.00 
6  00 

4.50 

6.00 
6.00 

6.00 

7.00 8  00 
6.05 

3.38 2.56 3.15 

6.25 

8.25 6.50 

4.60 

4.56 4.98 

3.35 
3  00 

3.15 3.85 
3  50 

3.65 

2  48 

2  31 2.38 

2  38 
2  21 

2.28 2.38 2.21 
2.28 

2.98 
2.88 

2.48 
2.31 

2.38 2.38 
2.21 

2.28 >0oO% 

55% 
50% 

8.(X) 
.12^13 »..S0. . . . 

.llal2 6.25... 

.loSii 

METALS 

Current  Prices  in  Cents  Per  Pound 

Copper,  elcrirolviic  (up  to  carlots).  New  York    13  62* 
Tin,  S-ioo  lots.  New  York    31.00 
lead  (up  to  carlois),  St.  Louis,  5.15;  New  York    5.50 
Zinc  fup  to  carlots),  St.  Louis,  5.27);    New  York    5.62) 

Aluminum.  •>»  to  99%  ingots,  1-15  ̂•''  ̂ *"''  <^'««'«l»''«»  Chicago «»»«  lots          19.20        20.00  18  00 

Aniimony  (Chinese^  Ion  spot       5.25           6.50  6.25 
Copptr  sKeeis.  base   19.  50*20.50  2O.50@21  23.00 
Copper  wire  (carlots)   140I4.25       17. OT  16.25 
Copper  rods  (ion  lots!     19.25        21.50  19.50 
Copper  tubing  (KJO-lb.  lots)     20.75         22.50  23.00 
Hla»t  ihreit  (|()()-lb.  lots)      16.25         16  50  18,75 
Brass  tubiiiii  (l(X)-lb.  lots)     IS. 00        18.50  20.50 
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16.00 
17.75 
17.25 

15.75 

'22.06 

39.50 13.50 

19.66 

36.00 9.00 

M  ET  ALS — Continued 

Brass  rods  (1,000-lb.  lots)    14.25 
Brass  wire  (carlots)         16.  75 

Zinc  sheets  (casks),  (S'''c  dis-  carlots)..  9.50 Nickel  (ingot  and  shot),  Bayonne,  N.  J.  36.00 
Nickel  (electrolytic),  Bavonne,  N.  J.  .  39  00 
Solder  (J  and  l)<  (caselots)    18.00 
Babbitt  metul  (b,st  grade)    30.80 
Babbitt  metal  (cummcrcial)    15.50 

SPECIAL  NICKEL  AND  ALLOYS— Price  in  cents  per  lb. 
Mallcalile  nickel  ingots        45 
Malleable  nickel  sheet  bars        47 

Hot  rolled  rods.  Grades  "A"  and  "C"  (base)       50 
Cold  drawn  rods,  Cirades  "A"  and  "C"  (base)       60 
Copper  nickel  ingots       37 
Hot  rolled  copper  nickel  rods  (base)        45 

Manganese  nickel  hot  rolled  (base)  rods  "D" — low  manganese  5  t 
Manganese  nickel  hot  rolled  (base)  rods  "D" — high  manganese  57 
Base  price  of  monel  metal  in  cents  per  lb.,  f.o.b.  Bavonne,  N.  I.: 
Shot      32  00     Hot  rolled  machined  rods  (base)   .       48  00 
Blocks      32.00     Hot  roiled  rods  (base)       40  00 
Ingots      38,00     Cold  drawn  rods  (base).        50  00 
Sheet  bars...   40.00     Hot  rolled  sheets  (base)       45  00 

OLD  METALS — Dealers'  purchasing  prices  in  cents  per  pound: 
New  York  Cleveland  Chicago 

Copper,  heavy,  and  crucible    10.00 
Copper,  heavy,  and  wire    9.  50 
Copper, light,  and  bottoms    8.50 
Lead,  heavy    3.  75 
Lead,  tea    2 .  75 
Brass,  heavy    S   75 
Brass,  lii;ht    4.25 
No.  1  yellow  brass  turnings    5  .  00 
Zinc 2.75 

10.50 9.50 

8.50 3.75 
2.75 5.50 
4. CO 
5.50 
2.25 

10.25 
9.25 
8.25 
3.65 

3.00 
8.00 4.75 

s.oo 

2.50 

TIN  PLATES — American  Charcoal  Plates — Bright — Cents  per  lb. 

New       Cleve- 
York         land      Chicago 

"AAA"  Charcoal  Melyn  Grade: 
IC,  20x28,    112  sheets       20.00       18,25         18.50 
IX,  20x28,    112  sheets       23.00       21.00        20.90 

"A"  Charcoal  ,AIIaways  Grade: 
IC,  20x28,    112  sheets        17.00       16.00         17.00 
IX,  20x28,    112  sheets       20.00       18.75         19.60 

Coke  Plates,  Bright 
Prime,  20x28  in.: 

100-lb.,        112  sheets        12.50       11.00  14.50 
IC,  112  sheets       12.80       11.40         14.80 

Terne   Plate 

Small  lots,  8-Ib.  Coating: 
100-lb.,    14x20         7.00        5.60  7.25 
IC,  14x20         7.25        5.85  7.40 

MISCELLANEOUS 

Cleve- 
New  York  land       Chicago 

Cotton  waste,  white,  per  lb...   g0.07.i@3O.  10   $0.12         gO.U 
Cotton  waste,  mixed,  perl  b   055®. 09  .09  .C9 

Wiping  cloths  per  M.,  13 i-xl3i    50,00         55,00 
Wiping  cloths  per  M.,  131x20^    55  00         65  00 
Sal  soda,  100  lb.  lots    2.80  2.50  2.65 
Roll  sulphur.  360  lb.  bbl.,  per  100 

lb    2.85  3.25  3.50 
Linseedoil,  per  gal.,  5  bbl.lots...  .84  1.06  .90 
White  lead,  dry  or  in  oil     1001b.  kegs.       NewYork,  12  25 
Red  lead,  dry      lOOlb.  kegs.        New  York,  12.25 
Red  lead,  in  oil      1001b.  kegs.        New  York,  13  .  75 
Fireclay,  per  75  lb.  bag      _  .  80  _       1  00 
Coke,  prompt  furnace,  Connellsville..  .per  net  ton   $*    2.i@?3.50 
Coke,  prompt  foundry,  Connellsville..  .per  net  ton  21  25@S4.75 

SHOP  SUPPLIES 

Current  Discounts  from  Standard  Litti 

  $4. 00  off 
23.90  net          

     65-5% 

     6S-S% 75%  70-10% 
60-10%  50-5% 

        SS7o 

75-10%        80% 

New        Cleve- York         land    Chicago 
Machine  Bolts: 

All  sizes  up  to  1x30  in      60-5%  60-10%  60-10-10% 
U  and  11x3  in.  up  to  12  in       50%   60-10-10%   60-10% 
With  cold  punchsd  sq.  nuts        50%          

With  hot  pressed  hex.  nuts  up  to  1x30 
in.  (plus  std.  e;itra  of  10%)        55% 

Button  head  bolts,  with  hex.  nuts        35% 

Hex.  head  and  hex.  nut  bolts         40% 

Lag  screws,  coach  screws        65% 

Square  and  hex.  head  cap  screws.  ...  75—  10% 
Carriage  bolts,  up  to  1  in.  x  30  in   50-10% 
Bolt  ends,  with  hot  pressed  nuts       60% 

Tap  bolts,  hex.  heads       25% 

Scmi-finishcd  nuts  |  and  larger        75% 

Case-hardened  nuts         65% 
Washers,ca3t  iron,  |in.,  per  1001b.  (net) 
Washers, cast  iron,  tin. per  1001b.  (net) 

Washers,  round  plate,  per  100  lb.  Off  list 

Nuts,  hot  pressed,  sq.,  per  100  lb.  Offlist 
Nuts,  hot  pressed,  hex.,  oer  100  lb.  Offlist 

Nuts,  cold  punched,  sq.,per  I(X)  lb. Offlist 
Nuts, cold  punched, hex., per  1001b. Off  list 
Rivets: 

Rivets,  i^in.  dia.  and  smaller        60-5%  60-10-10% 
Rivets,  tinned         60-5%  60-10-10%  4ic.  net 
Button  heads  4-in.,  |-in.,  1x2  in.  to  5 

in.,  per  100  1b   (net)      $J.y,  33.25 
Cone  heads,  ditto   ("ct)        3,45     3.35 

li   to    l^-in.    long,    all    diameters, 
£.\T.ft.^perl001b         0  25      .... 

f  in.  diameter    EXTRA       0  15        
^  in.  diameter    EXTRA       0  50        
1  in.  long,  and  shorter    EXTRA       0  50       
Longer  than  5  in    EXTRA 
Less  than  200  lb    EXTRA 
Countersunk  heids    EXTRA 

Copper  rivets   
Copper  burs   

4.50 23.50 
23.50 3.75 

3.50 

3.50 4.00 3.50  net 
3.00 3.50 

4.00 3  00 
3.50 

4.00 

3.00 3.50 4.00 3.00 
3.50 

4.00 

0  25 

0  SO 

65-5% 

23.00 3.10 

0.15 
0.15 

0.50 
0.50 
0.25 0.50 

0.35       23.35  base 
60-5%         50%      50-10% 
40%  50%         

Lard  cutting  oil  (50  gal.  bbl.)  per  gal. 

Machine  oil,  lubricating,(50  gal.  bbl.) 

per  gal   
Belting — Present  discounts  from  list  in 

fair  quantities  (^  doz.  rolls) 

Leather: 
Light  grade :   

20  65 

■  0.45 

20.50      20  67J 

0.35         0  40 

50%    50-5%   60-10% 

Medium  grade      40-5%  40-10-2 j%     50% 
Heavy  grade         35% 

Rubber  and  duck: 

First  grade         60-5% 

Second  grade   60-10-5% 
Abrasive  materials — In  sheets  9x11  in.: 

No.  1  grade,  per  ream  of  480  sheets, 
Flint  paper                  25 .  84 
Emery  paper      ,         8.80 
Emery  cloth          27.84 
Flint  cloth,  regular  weight,  width  3  i 

in.,  No.  1  grade,  per  50  yd.  roll,         4.50 
Emery  discs,  6  in.  dia.,  No.  1  grade, 

per  100. Paper    1.32 
Cloth    3.02 

40%       40-5% 

50-10%  40-10% 

60-5%  60-5% 

23.85  26.48 
11.00  8.80 
32.75  29.48 

   4.95 

1.49 

3.20 
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NtiWaad  ENLARGED 

#PWNf^  *K 

Machine  T<k>Is  and 
Machinery  Wanted 

tarn  a*,  mkmm  ih*  trmrk*  of  ih*  N*w  Tork 
OmitbI  H.R,— droo  hamOMni,  inielltiwnr 
•Ml  n«l»wn  tor  lontr  alMi^. 

X.    r.    naint— Th«    lllitiway   ProduoU 
A    life    Co.    Til   Batdwin  St.— «lM««   mcul 

Machinery 

•quiMiivBl  tor  Uiv  rnanu- tod  (roa  eulVMlK  It  la^ 

Machine  Toob 

rorfcum  toCH*  and  . 
(•rtiir*  of  ramtaal 
II  Ilk  dlaoMtar. 

K.     T.     MMutW*  — KartoOB-LM  — Bur 
4rUltac  OMehlB*. 

!!«(.  0».     BdM*! 

Swtiry  iiwtl—  *Mr.  ■■aw*. 
!■•■•  %ak  mtwm  pt«M  far  4ta 

LMlavHto   MarhiM 
lallw«  aa4 

tiaa  rauiry  mttOan 

^     _  _.  FMMlMa    Caatar 

MM  M  to. 
T    Otm*    C».    tu 

■ill.    «   lii-TW    Mattteva    MIK. 
O^    l*«  Oa*«   ai.— «w«aM  cr«a4ar. 

»•      lijBa     tW   rM»OT  Cmmmtr   RlMtft* 
Chw    l«lt|    MaM    au    A      ~ 

M.  T.  Iaa»«iln — Tho  Bd.   Bdve.,  P.  A. 
iM»r«r,  l*ttreh.  Act — wood  and  maUl 

wrkliic  loola  for  manual  iralalas  ell  mm 

la  htek  aelMoL  
^^ M.  T-  Mmfwmt  r,  M  Wall*— amall loola  aod  maeifclBarr  for  saraaa  now  under ronatraeUoM. 

N.  V.  M»w  Tovk— C.  R  Bataa  Co..  Ine., 
II    Howard    St.    manufacturer   of   railroad 

ihlDbttlldara    auppllaa— metal    cuttlns 

M.  T^  Nonii  Taaawaoda— Wlilte  * 
Haaketl  Co.  Main  8i  — one  H  In.  Uthe; 
■mall  drill  prMa :  air  rompreaaor  and  tank, 
for  ouurhineo'  and  repair  abop. 

K.  V,  OfdeaekarB — Tha  Ovdeniburt 
Water  Wka.  l>fpi  .  u.  J.  Crichton.  Purch. 
Act.— powrr  driven  pip*  threadinc  and 
latpU>t  marhlnv. 

».  ¥,  M4Mlieel«r— B.  O.  CoMloh.  Ill 
Hayward  Avt.  —  looU.  machinery  and 
equipment    for   repalrlnc   gaa  motora. 

T..      BoelMeler— H.      Upahlta.      Ill 
A**.— one   l(   In.  iolnler.   It   In.   rip 

aaw,  wood  tumloc  lathe,  bore  maciilne  and 
■Vladle 

W.  T,  Walertawo— B.  Darouin  Co.  117 
Charlao  Bi  —  eheot  laaM  werkinc  machln- rrr   and  equipment. 

O-  Alaoea  Ttie  Bafaiy  Ic«  Pick  Co.. 
«M  Kaat  Cankrtdce  St.  a  Trumpeter. 
n—L  Mcr. — SMMTM  machinery  for  Ice pick  faMory. 

O,  Veaac««o«o— The  YnuncMown  Sheet 
«  Ttat«e  Co,  Out  Youncatown  81 .  Addrvai 
f>ur«k  l>»pt.  -  machinery  for  the  manufac- ture of  aleal  plalaa. ~  Ine 

,  »••-     tHiekMak    Tha     AaMrtcan     M 
».<lutp«aM  Oft..  W.  D    Moektr.  PlU«h    Aft. 

paaoR    priM»«.    eqalvalant    to    the 
a   So    If   plain   praaa,  1   In 

-two 

_   In.   atroke. 
I  la.  hole  for  punch  (hank. 

ra-  PMialMirfli — The  Kdarweior  Steel 
(V.  Kdcewaler  Su..  W  A  McKoan.  Purch. 
At  eai  Rldrway  type  hub  faclBc  ma- 
cdlae  (or  ear  wheela,  motor  drivaa. 

••  C,  fcaaa  H  U  l.jiwtao— one  hundred 
■Irvea  ft.  of  ■hariins.  I  4^  In  collara,  I 
Wrel  fmn  II  in  dumoter  4  A  >»•  taeth,  I 
Saace  ao«plin««,    l«   pUlow  boaea. 

VI..  •arfc»— Wlnlna  Machln*  *  Mfs.  Co. 
lae.  A  V  Wlaelna,  Prrri  —  lurnrm  and 
larret  aqutpmeni  for  1  a  II  Jnn<-e  A  I.jim. 
aun  and  N'o.  I  Warner  A  Swaeey  turret lailMa.   <a*Mt|. 

»a,  WaHalk— ^Z.  B  Porter.  P.  O.  Bos 
nl — tinner*  equarlnf  ah*ara  to  ant  np  to 
la  |rau«*.  al*a  tinner*  oornlM  (Make. 
(aaHli. 
_W1a-_  MaoMowee  The  RaOMMlMek' 
•baar  da..  Ilth  and  Pranklio  Ma. — priaaia 
aatf  rapair  ai|yi|iiMWit  for  propeaid  caraca 
aad  rapair  ihigB. 

Ala..  HheMeU— K.  Sparka— dredalnc  ma- 
chinery (o  die  aand  and  (ravel  and  deliver 

aame  on  baivaa,  laoludlnc  chain,  bucket, 
^"•^.w'th  »  to  7  ou.ft.  buokei  and  about •0  ft  ladder. 

...Caaa.  Anaaala— The  Jayne  Oarafa.   Kl \Nakalaa  Ava.— one  lun  chain  hoiat. 

^Caaa,  BrtdcaaaH— R.  H.  Qorham,  a  F. 
u.  I-Hwa  ton  ehain  holat  for  farm. 

fa,.  Dee  Molae* — Tho  ltd.  Bduc,  O.  !» 
Oarlun.  .Sooy.  -rimiiuitl  trulnlnic  Khopa  and 
marliliiiTy  fur  Tlioodnn.'  Ituoaevell  HIah Bchuol. 

in..  Pentlae— The  Allen  Candy  Co.— toe 
marhlnery  for  proiwned  Ice  plant. 

Ind..  Kaet  Chlearo — The  Oreen  Blur.  Co., 
Kennedy  St. — bnli  driven  air  oompraaaor  of 
lOu-IIO  ou.ft.  capacity  (o  operate  on  10- 100  lb.  preaaure.  (uaed). 

Kaa..  Plitabarp — The  Plttaburc  Candy 
Co..  nil  North  Bway. — machinery  for maklnc  candy. 

Ky.,  aiaral*— W.  Ilvrbert — complete  line 
of  coal  mlnlni  machinery.  Inciudlns  holata, 
oonvayora,    waahlng    machinery,    mlna   an4 

machinery.  Inciudlny  holata, 
thing    mi 

potrar  plant  equipment. 

Kaaa.,  VaS  Blver — Pyana,  FVaaar  A 
Blackway  Co.,  13  Anawan  St.— dyeing  ma- 

chine (or  cotton  good*,   tcontlnuoua). 

Ma-  Baal  WOlaa  (Wilton  P.  O.)— Olad- 
hill  Woolan  Co.— f  jack  winder  maohlnaa. 

MIeh.,  Detroit — A.  W  Ki-llera.  6n}5  I4th 
Ave. — woodworking  rqulpmont  includlni 
matcher  and  flnlahlnc  machlni- 

Mieh„  Bt.  Clair— Tha  Diamond  Cryital 
Salt  Co..  P.  Moore,  Mar. — aqul|imvnt  for 
prouoeed  plant  at  CourtrlBht,  to  have  oa- 
pMcity   of   7M)    bbl.   dally. 

Me..    JapUa— The    Joplln    Marblo    Wka., 
1047  Main  8t,  W.  D.  Northern.  I'urch.  Act. -nuiomallo  orilllnK   machinery  and   power bammara. 

Ma..  Japlla — The  Monarch  Oaraca,  410 
Penna  Ave.,  R  A.  Nicely.  Piirdi  Art.— 
k'ather  woriclnc  maohlnary  for  automobile 
upholetery  department. 

Me..  JopUn— Walkera  Planlnc  Mill.  1101 
Jfiplln  SI  H.  H.  Walker.  I'urch.  Aal.— 
wuiMlworklna  machinery  for  tha  manufao- lure  lit  wooden  boxea 

Ma..  JopUa— The  Ward  Optical  Co..  tto 
Main  St..  w.  B.  Ward,  Purob.  Act.— power 
optical   grinder. 

Ma..  MpriasBeM— The  Saint  !x>ula — San 
Francl»'-<i  H.  R..  B.  T.  Wood,  Vlc<-I're». •nd  Ch.  I'urrh.  Oltloer.— 1100,000  worth  of 
machinery  for  repair  ahopa  bare. 

Me.,  at.  I.eale— L.  Ut4dl.  1917  lOtlUt  Ilth 
HI     -printing  preaa. 

Mo..  HI.  Laaia— D.  O,  CLaary,  MOO 
Bellegrade  St. — woodworking  macAilnery. 

Me.,  at.  Loale— O.  Rteln.  tttl|  Chauteau Ml  —printing  preaa. 

Mo.,     Webk     City— Uenny-Maler    UphoU . 
alerlng   Co.,    210    .North    Main    St.— planar, 
wood    laiha    for    fumltura    repairing    alau 
woodworking  machinery. 
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Neb.,  Lincoln — The  Lincoln  Storage  Bat- 
tery Co.,  1425  N  St.,  R.  C.  P\flds,  Mgi-.— 

!-',ri[l  moulds  for  .'il  In.  x  48  in.  x  k  in.  and 
for  5i  in.  .\  4.',  In.  x  J  in.  battery  grids, 
both  tor  .straiKht  lug  grids. 

Neb..     Lincoln — The     Port     Huron    Mchy.  _  . 
Co..   817  R  St..  tractor  supply  house,  W.  J.     machine  for  clastic  webbing  making, 
Kd  wards,     i'urrh.     Agt. — power     hack    saw i  'urrh.     Agt. — power 
and  2  hp.   electric  motor,    (used) 

.Veb.;  Lincoln — The  Zieprler  Battery  Co., 
1G()!»  N  St..  G.  Ziegler,  Purch.  Agt.— will 
install  electrical  department  tor  repair  of 
automobile  generators  and  starting  motors, 
and  is  in  the  market  for  repair  parts  and 
replacement   material. 

N.  Y..  Avon — The  Avon  Knitting  Co., 
Inc.,  C.  T.  Davis,  Secy.— machinery  for 
the  manufacture  of  knit  goods. 

N.  Y„  Blnghnrnton — .T.  H.  Carver  Co., 
Inc.,  72  State  St..  .1.  H.  Carver.  Purch. 
Agt. — flat  four  wheel  industrial  trucks  and 
one  large  size  paper  baler. 

N.  y.,  Brookl.vn — The  Natl.  Fdry.  Co.,  10 
Sandford  St. — electric  arc  welding  outfit 
with  7i  hp.,  d.c.  motor  and  generator. 

jr.  Y.,  Buffalo — The  Richardson  &  Boyn- 
tori  Co.,  Kensington  Ave. — foundry  ma- 

chinery  and  equipment. 
X.  Y..  Dexter — The  Dexter  Sulphite  Pulp 

&  Paper  Co..  C.  Campbell,  Purch.  Agt. — 
paper   cutting   and   slitting   machinery. 

N.  Y.,  Friendship — F.  J.  Moser — com- 
pressor, small  3  stage,  capacity  25  to  50 

ft.  per  min.,  pressure  250   lbs. 
N.  Y..  Geneva — W.  L.  Packard,  780  South 

Main  St. — one  No.  5  magazine  for  printing 
job   work   office. 

N.  Y.,  Hammand — The  ,T.  R.  Scanlon  Co., 
Main  and  Depot  Sts.,  J.  R.  Scanlon,  Purch. 
Agt. — one  portable  forge  and  blower  ;  bat- 

tery charging  outfit  and  panel. 
JT.  Y.,  HarrisviUe — The  Diana  Paper  Co. 

—paper  cutting  and  slitting  machinery. 
N.  Y..  Lone  Inland  City — The  Cornellist 

Textile  Corp..  45  Jamaica  Ave.- — tentering 
M-.achine,    (used). 

Pa.,     Norrigtown — The     Amer.     Asbestos         Cat,    Oakland — The    Universal    Products 
Co.,  Strgr.  and  Stnbrdg.— hea\1y  belting  Co.,  Thayer  BIdg.,  has  had  sketches  made looms  for  making  solid  woven  belting  from  for  the  construction  of  a  factory  for  the 
3-10  In.  and  about  i-%  in.  thickness.  manufacture    of    household    products.      Es- 

Pa.,      Phlla.— The     Chesterman      Leeland     tjniated     cost,     $100,000.       F.    H.     Horswill, 
Co.,    902    Montgomery    St. — small    finishing     Thayer   Bidg.,   Archt. 

_  C^.,  8an  Francisco — D.  A.  Reldy,  Archt., 
Pacific  Bldg.,  is  receiving  bids  for  the  con- 

struction of  a  1  .story  factory  on  Bryant 
and  Sterling  Sts.,  for  the  Magnolia  Metal 
Co.,  Pacific  Bldg.     Estimated  cost,  $12,000. 

Pa.,  Phila. — Wertz  &  Volk.  c/o  D.  D. 
Wertz,  Archt.,  Real  Estate  Trust  Bldg. — 
steam  kettles,  conveyors,  etc.,  for  slaughter house. 

Pa.,  Pittsburgh — The  Amer.  Sheet  &  Tin 
Plate  Co.,  Frick  Bldg..  M.  S.  Dennis.  Purch. 
Agt. — jib  crane  and  traveling  crane. 

Pa.,  Pittsburgh  —  The  Pittsburgh  Des 
Moines  Steel  Co. — 10  ton,  3  motor  «crane, 23   ft.   9   in.  span. 

.S.  C.  ̂ Greenwood — M.  C.  Marshall — com- 
plete line  of  canning  machinery  and  equip- 
ment for  canning  fruits  and  vegetables. 

Va.,  Norfolk— E.  B.  Murchant,  Genl. 
Delivery — combination  woodworking  ma- chinery,   (used). 

Va.,  Roanoke — G.  Dinguid,  824  13th  St. 
—complete  line  of  machinery  for  the  manu- facture o£  brooms. 

Va.,  Waverly — The  Natl.  Peanuts  Prod- 
uct Co.,  C.  E.  Reick,  Mgr.— peanut  butter 

mill  and  miscellaneous  candy  manufactur- 
ing machinery,   (new  or  used), 

Va..  Winchester — The  Winchester  Lum- 
ber Corp.,  W.  B.  Cornwell,  Genl.  Mgr. — 

machinery  for  the  manufacture  of  hard 
wood   flooring,    (used). 

Wis..  Blair — The  Blair  Canning  Co.,  A. 
J.  Boe,  Purch.  Agt. — hullers,  viners, 
sorters,  operated  by  line  shaft,  for  vege- 

table canning  plant. 
Wis.,   Eden — The   Empire   Dairy  Co.,   c/o 

_  CaL,  San  Franclaco— The  United  Oarage 
Co.,  c/o  O'Brien  Bros.,  Inc.,  Archts.,  240 Montgomery  St.,  is  having  plans  prepared 
for  the  construction  of  a  5  story  commer- 

cial garage  on  Ellis  St.  near  Mason  St. Estimated  cost  $165,000. 

Cal..  San  Jose — N.  Kooser,  446  South 
2nd  St.,  has  awarded  the  contract  for  the construction  of  a  2  story  garage  on  River 
and  Santa  Clara  Sts.  Estimated  cost,  $40,- 
000.     Hayes  &  Canelo,  lessees. 

Conn.,  Stamford — The  Victor-Page  Motor 
Corp.,  Farmlngdale,  N.  Y.,  has  awarded the  contract  for  the  construction  of  a  1 
story,  60  x  200  ft.  factory,  (1st  unit)  on 
Melrose      Ave.,      here.        Estimated      cost. 

o.'^Vr^iV  Wash.— W.  W.  Biggs.  1310  14th bt.,  N.W.,  has  awarded  the  contract  for  the 
construction  of  a  garage.     Estimated  cost. 

$85,000. 
lU.,  Dixon — E.  R.  Watts  has  awarded 

the  contract  for  the  construction  of  a  1 
story,  54  x  150  ft.  garage.  Estimated  cost. 
$40,000.     Noted  March   30. 

111.,  Jollet — The  Reo  JoIIet  Sales  &  Serv- 
ice Co.,  121  South  Bluff  St.,  will  soon 

award  the  contract  for  the  construction  of 
McCrory,  Route  1 — creamery  machinery     a  1  story,  50  x  124  ft.  garage.     Estimated 

N.  Y..  New  York — The  Gloria  Knitting 
Mills,  Inc.,  27  East  21st  St. — several  8  in. 
Brinton  knit  machines  and  ribbing  ma- 
chines. 

including  separators,  churns  and  testers. 
Wis.,  Holmen — The  Holmen  Creamery 

Assn.,  V.  Keppel,  Mgr. — modern  butter 
making  machinery,  shafting,  belting,  etc., 
for  proposed  creamery. 

Wis.,  Milwaukee — The  Ideal  Dairy  Co., 
c/o  G.  R.  Weiland,  415  32nd  Ave. — dairy 
products  machinery,  separators,  churns  and 
print  machines,  steam  power  driven. 

Wis.,      Milwaukee — J.      Merkowskl,      926  „,„_„    7n  ir  inn  rt    o„h  en  „  ■•'nn'i..  "  J'j;r-    " 
16th   Ave   uortablfi    saw    mill    tn   «nw    If^o-a  story,   lu  x  100  ft.  and  50  x  100  ft.  addition 

N.    Y.,   New  York- The   Hammond   Type-     about    18    in     in   dinme^rr                               ̂   *»    "s   "'ant.      Estimated    cost,    an  nnn 
writer    Co..    537    East    69th    St.— locomotive          ,"'    ̂^    '";   '"  ."^^J:Z  mi  i.        «            .   ̂          m..       ̂ . crane,  40-50  ft.  boom,  with  electric  or  gaso-     „  Wis.,      Milwaukee — The      Monarch      Mfg.  -^  Mich.,     Ann     Arbor — The     Bd.     Regents, line   hoist.                                                                     Co.,  70  Chicago  St.,  manufacturers  of  over-  University   of    Michigan,    will    soon    award 

alls,    clothing,    etc,    S.     Brochman.     Purch.  ̂ "^   contract    for    the    construction    of    a    4 
N.     Y.,     New     York — The      International      Agt. — power    stitching    and    stamping    ma-  story,    189    x    248    ft.    engineering    building 

Paper    Co.,     30    Broad    St, — paper    cutting     chines.  shops   and   laboratory,    on    East   University 
and   slitting  machinery.                                                  ^.j        Milwaukee   R     Tiihe^ine-     R";?    Rth  ̂ y^-.      Smith.     Hinchman     &     Grylls,      710 

St.-gas  stoTa^Ttt^Tk  and"S:'  Dec    ̂sf^'""  ̂ "^^^^   °^""°"-   ̂ "^"-  ̂ °^^^ Wis..  New  London — Hamilton  &  Sons  Co., 
E.  Hamilton,  Pres. — canning  machinery  and  Mich..    Detroit — M.    Zaok,    121    Josephine 
conveying  machinery  for  proposed  cannery.  S'-   's  having  plans   prepared  for  the  con- 

co"''22l*"F'LV^?^-^7.!L';,r.^".f  -T--   =r.,S^op\id:SI!o^H«^,b^oo\«  IJ: 

cost,   $42,000.     Private  plans. 

Mass.,  Charlestown — D.  J.  Kane,  73  Tre- 
mont  St.,  Boston,  has  awarded  the  contract 
for  the  construction  of  a  2  story,  103  x 
120  ft.  garage  on  Warren  St.  Estimated 
cost,   $60,000. 

Mass..  Springfield — The  U.  S.  Spring  Bed 
Co.,  228  Birnie  Ave.,  has  awarded  the  con- 

tract for  the  construction  of  a  1  and  2 
story,  70  x  100  ft.  and  60  x  100  ft.  addl 
to   its   plant.      Estimated   cost,    $40,000. 

Mich., 

N.  Y.,  New  York — Neemes  Bros.,  Inc.. 
206-18  1st  St.,  R,  R.  Rees,  Purch,  Agt,— 
air  chippers  tor  chipping  cast  iron  cast- 

ings; 3  or  5  ton  jib  crane  ;j  cupalo  bottom 
for  60  in.  shell ;  air  compressor  of  about 
175  cu.ft. 

Franklin      St. — electric     motors. 
N.  Y..  Norfolk — The  Hanna  Paper  Corp.,     woodworking    machinery,     planers,     lathes, 

W,   Simons.  Purch.  Agt. — paper  cutting  and     ̂ t"^- 

Estimated   cost,   $20,000. 
Congress  Bldg.,  Archt. 

J.  Weinberg,  401 

slitting    machinery. Ont.,  Dundas — The  Thornton  Blanket  & 
Woolen  Co.,  R.  R.  No.  1. — woolen  weaving 
and  picking  machinery. N.     Y..    Port     Gibson — H.     R.     Ericson — 

small  or  medium  sized  printing  press. 

N.     Y.,     Potsdam — The    Racquette     River 
Paper    Co..     R.     E.     Sisson.     Purch.    Agt.—  -  -  - .      -- 
paper    cutting    and    slitting    machinery    for     ment   for  the   manufacture  of  silk, 
kraft    paper. 

Ont.,     Gait — The     Riverside     Silk     Mills, 
River    St.— ̂ special    machinery    and    equlp- 

N.  Y.,  Rochest«r — A.  W.  Hopeman  & 
Sons  Co.,  Lyell  Ave. — machinery  for  furni- 

ture plant  now  in  course  of  construction. 

N.  Y.,  Silver  Creek — ^J.  U.  Hammond — 
machinery  for  bottling  beverages  and 
roasting  coffee,  for  proposed  factory  in Jamestov/n. 

Ont,,  Ouelph — The  Dominion  Linens, 
Ltd.,  D.  M.  Sanson,  Pres. — additional 
machinery  and  equipment.  Estimated 
cost,    $40,000. 

Ont..  London — The  Pure  Gasoline  Co.,  362 
Dundas   St.,   J.   Factor,    Mgr. — gasoline   and 

Mo..  Jefferson  City  —  The  Automatic 
Water  Pump  Mfg.  Co.,  236  East  High  St., 
will  build  six  or  seven  1  story  factory 
buildings.  Estimated  cost,  $100,000.  Noted March  30. 

Mo.,  St.  Lonis — The  Johnson  Automobile 
Co.,  3667  Olive  St.,  will  soon  award  the 
contract  for  the  construction  of  a  2  storv. 
50  X  52  ft.  garage  on  Olive  St.  Estimated 
cost,  $45,000.  W.  L.  Johnson,  Pres.  W.  P. 
McMahon,  Title  Guaranty  Bldg.,  Archts. Noted   March    30. 

N.    Y.,    Buffalo — E.    R.    Emig.    871    East 

lubrication 'equipment'  for    proposed    gaso-     ̂ erry   St.,    plans   to   build   a   machine  shop line  stations. 

London — T.     Terry,     150    Fullerton 

Ont., 

N.   Y.,   trtlca — The  Boonville  Sand  Corp.,  -        
H.  V.  Owens,  Purch.  Agt. — sand  and  gravel     St. — machine  shop  equipment 
conveying,    screening    and    grading    equip ment. 

N.  C,  Burlington — T.  J.  Horner — ma- 
chinery and  outfit  for  the  manufacture  of 

mattresses,    (used). 

N.  C.  Mebane — Crawford  &  Crawford, 
J,  Crawford,  Purch.  Agt. — wood  veneering 
machinery,  (new  or  used). 

N.  C,  Salisbury — J.  T,  AVyatt.  Box  10, 
manuafcturer  of  paint — paint  grinding  mill, 
(used). 

O..  Cleveland — The  Cleveland  Graphite 
Bronze  Co.,  2906  Chester  Ave. — one  6x6 
air  compressor. 

C,  Youngstown — The  Lake  Erie  Lime- 
stone Co.,  9U6  Wick  Bldg.— one  conveyor 

about    130    ft.    long,    30    in.    belt,    and    one 
rotary   screen. 

Pa.,    Franklin— G.   E.    Glines   and    P.    A. 
Howard — $10,000     worth     of     refrigeration     ...„      ^.    ,„.     ...^      ....  „v...^..    ̂ ..    .^    . machinery  for  proposed  milk  plant  on  10th  story  garage  on  23rd  and  Valdez  Sts.     Es 
ot-  timated  cost.   $4n.onn 

on    East    Ferry    St.      Estimated   cost,    $10,' 000.     Architect  not  selected. 

N.  Y.,  Buffalo — The  New  York  Central 
R.R .  Grand  Central  Terminal,  New  York, 
plans  to  build  a  forge  shop  here.  Esti- 

mated cost,  $12,000.  McKaig  Hatch  Co., 
1584  Niagara  St.,  Archts. 

N.  y.,  Buffalo — The  Stearns  Electric 
Equipment  Co.,  66  Bway.,  plans  to  build 
an  addition  to  its  shop.  Estimated  cost. 
$12,000.     Architect   not   announced. 

N.  Y.,  Falconer — C.  J.  Wilcox.  Ashville, 
plans  to  build  a  2  story,  50  x  130  ft.  fac- 

tory on  East  Main  St.,  here.  Estimated 
cost,  $10,000.  Architect  not  announced. 
Progressive  Machine  Co.,  lessee. 

v.  T.,  New  York — The  Prudential  Iron 
Co..  633  Concord  Ave.,  plans  to  construct 
a  plant  and  office  building  on  140th  St. 
adjoining  the  New  York.  New  Haven  & 
Hartford  R.R.  tracks.  Estimated  cost. 
$150,000.     Architect  not  selected. 

T    ̂ u  •  .  „   ,       .-„,-      --    -  ®-      Wllloughby— L.      Martin      &      Sons. J.  Christensen,  Federal  Bldg.,  has  awarded     Curtland,    (Willoughbv   P.   O.).    are  having 
the   cojitract    for   the   conitruction    of   a_  1     plans   prepared    for    the    construction    of   a 

""   '                —  1   story,  65  x  82  ft.  garage  here.  Estimated eos^    $40,000       Private  p'ans. 

Ont.,  Port  Stanle.r — The  London  Port 
Stanley  Ry.,  London — $35,000  worth  of 
electrically  operated  dmachinery  including, 
buckets,  derrick  and  operated  machinery 
for  coal  handling  depot. 

Ont.,  St.  Mary's— The  Hurlbut  Shoe  Co., 
C.  E.  Hurlbut,  Mgr. — special  shoe  ma- 

chinery and  equipmemnt.  Estimated  cost, 
$30,000. 

Ont..  Toronto— The  Orange  Crush  Bot- 
tlers. Ltd.,  100  Claremont  St, — equipment 

for  branch  bottling  plants  at  London  and 
Windsor.      Estimated    cost,    $30,000. 

lllllllllMltlllltllllllltllllllHUIIIIIIIIIIIIIHIIIIIIItlll 

Metal  Working  Shops 
illlMIIMIIIinilllllllllllllltlllllllllllMlltlltllllllllllllllllllllllltllllllllMC 

Cat.,    Oakland — C.    A.    Hancock,    c/o    H, 
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-TiM  AllMi  OMidy  O*.  »Um 
Morr   ir*  ptant.     BtUmatad 
AmiHm«  am  wl»ol>d. 

•■^  ■■■■«■*    M.  R.  Ow*Mtl»r.  ArrhU 

•MMr*  kM>   far   tk*    cMMnwiton   of   a    I 
••   s    III   n.  le*  cfvam  teetorjr   for 

!«•  Ok.  e/e  areMlael- 

K.   T«  BalaThk— Th»  QyMoMto  Co..   liu-.. 
hu    iHirchaMHl    •    •!»•    on    HarvMter    Ax.- 
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K.  T..  ■■*■!•—>{.  T.   DaruUiy.  (SI  Bab 
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rrm^mta    t-WL,    l»r ,     Itl   
kaiVM  vteiw  l*»»»r«4  for  (h*  ■  iiaalraMtua 
««  a  f  Mary  pMia  faxary  aa  talk  m.  a«d 
^«*«»»»  AMI.  iraii— ltd  aaai.  |>a.*M. 

'  llaiwia.  Aa«to  IIMb.  IMk  aad auu  AfM. 

—   TiM    Natl    b» 
>  Bl.  kaa  kad  ptaaa 

raiOaw  a4  a   I  Mary 

•aatkkaro — Tha  Drnniaon  Mfg. 
Oa.  Pnunlncham.  h>*  awardi-d  thp  con- 
ItkM  fnr  lb*  («na(rurtl<>n>or  a  4  mory,  (I 
>  t*9  n  plant,  hrrr.  for  th*  manufactura 
of  taca.  vir      l'>tlmal«4l  coat,   }lii(i,ooO, 

Ma«fc„  k|«<acaald — The  Itakrry  PInanc* 
rorp  (Ort«»r»  Hrad  <"o„  uwnrr),  IVxInr 
BMCy  liaa  awardrd  Iha  evnirart  for  Ihe 
ra(urrur<tan  of  a  J  alory  balcrt-y.  Ratl- 
nwiM]  coot.  IIM.OOO. 

Hluvrr  Co,   I*  Morrla  .=  to  build  a 
I   aad  S  Mory  plant    (> 
AaMay   ill.     ArHiltM-l   i, 

1.    IM.»*« 
ArrM. 

^~i   -TV.    llD«lk»r«    !■»• 
•^  <V.  •  P.  m>4m.  aad  tka  Partkr  rrait 
WX'iM  <•  «*  Markat  Bt.  ar*  kaviac 
flmmm  »»>aand  lar  ika  ia«Mr*cllMi  ad  aa 
im  aa4  fc»ti—  alkal  ■•  IfckiiMliM  Bl. 
j>IWii    C****-   .W**i«d*       W     C     PkltUpa 

TiM    Baa    Rafa*!    tea 
kBM  a  M  I  l*a  n  ta»  ptant. 
r«T  .d  it  tM  BW  dat  IMI- 
lUaaa      B.   p    orair.   Pnai 

.  _   -tW    Ortaada    tTaiar    * 

^^   f><i  ■<■     »  -  •    AkI  Ik  III  I.    ArrBi. 
F*.  "i"  i»«aaaa   Blvd.    «BI  aaaa  raarM* 

sSnsHttaBr  i£5i?r*-* 
(V     Jfl*      tTMi      WiMlaatoa      Bl,      Imm 

•k*  aaaimi   tor  ika   w»aMfa.|ioa 

I  emu  I ,   on 

.1. 

Ma,  Maaalkal  Tha  ItiulT  t'liy  ghor  Co., 
•/•  W.  A.  Mry»r.  Vrrm..  han  awirdMl  thf 
aoalnul  for  tha  conatrurllon  of  a  Z  atory 
toMorr  at  lt«l  t'olllrr  Hi.  RallmnDH] 
roat.  Ilt.aao.     NotMl  Marrli  :. 

Jda,  J*Bar.aa  Illy — Th»  8lrawlK>ard 
ai'«.  '"o.  la  ha  vine  iilanii  lin-parrd  for  I  hi' i-oAMnx-ltun  of  a  I  mory,  M  X  ISO  ft 
•trmwUHird  fartory.  Kallmatvd  coat.  |I<,- 
••«.     ITIvair  pUaa. 

Ma,  ai.  LsaU^Thr  Amrrlcaa  Syrup  B Pr»«»rrln«  Co.  ilu«kln  A»r..  will  build  a 
t  Mory.  •*  I  Jit  ft.  warrhouM  and  fartory 
oa  Pmroa*  Ava.  BMlmattd  OOBL  IZb.OOO, 
No(*d   Mardi   1*. 

Mlaa..  ML  roal— Thr  Dally  Ncwn  Pul«- 
IMtlac  Co..  »l  RaM  4th  Ht  .  haa  awardi-d 
ina  roatntrl  for  Iha  cunttruniiin  of  a  3 
Mory.  IM  a  iih  ft  nrwufuper  plant.  Mc. 
oa  «lh  M.  baiwaoa  Cadar  and  Mlnnr...ta 
M  aMknaiad  com,  |I««,»««.  .\ulaO 
Fak    Id. 

Ma.  •«  taala  J.  o.  Chaaowatb  Dyalna 
A  Claaalag  Co.,  I4e«  Waahlnvton  St.  will 
aoaa  aaard  tha  conirart  for  ih»  conatnic- 
Itaa  of  a  I  Mory  III  x  l«<>  fi.  dyrins  and 
riaaalac  aMabliakinaei  on  Dalmar  Blvd 
•kd  Bayard  Atra.     BaUmaiad  ooM.  Ito.OOU. 

*-  K  SitTi  *'*  '*'**'*  *"*  **••  '*""'" 
W.  *..  faoMlra — J  R.  Van  Bcrivar  Co,  haa 

awardMl  iba  r.mlrad  for  tha  cnnatrurtlnn 
of  a  7  »«.,»»  17  «  <|  X  III  X  ??<!  ft  far- 
lory  oa  rr<l»ral  «t.,  for  tha  manufactura 
«d  rumliur>.  blimatad  coM.  HOO.OOO. 
Ko«.«l    r»h    II 

«.  d,  Traalaa— O.  V  Hill  A  Co ,  t«0 
^raninaion  A»r  .  vill  build  a  1  Mory,  41 
«  lia  ft  a<viitl.m  to  IK  rrfrlgrralor  worka. 
iCMlmaod  c<iM.   in.OOO. 

If.  T-  Aftaar— Tha  On*ld«  Coanly 
f>«a<n*rUa  Co  Inc  .  I'aol  Bide  ,  Otica,  haa 
awardad  tha  raalran  f».r  tha  ronMni«llon 
of  a  milk  plant  on  Tlvnii  m  h»ra.  Ratl- 
M»la4  roM.  I4«.0««  Addrraa  B  J.  Norton. 
4I>  tad  Aira.  Albany.   Mcr 

MM 
W.  T,  Uttia  rtklla— Tha  Bamal  Uathor 

Co,  11  |.>ilton  81..  Naw  York  City,  will 

aooa  award  tha  contract  for  thp  o  .■<•••■'.'  - 
lie«.«M.     Thoniaa  A    BInmr,    »<' 

Av*..  Now  York  City.  ArAtK  n->  ' 
N.     T..     Napiaa-Tha     N. 

Paokara  lite,  haa  awardad  ti  .          
Iha  oonMmetlun  of  a  rannt-iy  iiicluUina  a 
I  atury,  4*  x  lie  ft  iiiniii  bulMlni.  a  1 
atury,  71  X  »l  ft,  vlnrry  shift  aJad  a  1 
Mory.  }0  ■  to  fi.  offlco  building. 

^  .  CBataa  —  Tha  Bicrlow  Hartford 
C^fBM  CV.  li  Mala  St..  TbotnpaonvUla. 
Cmb..  li  kavlac  plana  pr««>ar*d  ftor  tha 
laikMiaillna  of  a  I  aiory  dyahoim.  etc. 
ffttrala  plaki, 
Maoo.  laaiiaaa  Wahrortb  Broo.  Inc., 

Marrteack  Bt,  baa  aarardod  tha  eomraet 
far  iba  coaMntrtlon  of  a  I  atory.  ••  s  lie 
ft  addNioa  lo  lla  laxtUa  miU.  BMlmatad 

mm.  I<«.ee# 
Maaa..  BoMk  Blablia  Tha  Ml.  Hopa 

rtaUattlBB  Co.  will  aooa  award  the  coatran 
for  Iha  conalrvrtloa  of  a  1  atorr,  lit  x  100 
ft.  aiala  balMInt ,  1  Mory,  &6  x  l&o  ft. 
aeap  keaar  .  I  Mory  40  x  Ut  ft.  dairy:  1 
Mary.  Id  x  1 10  ft.  cbrmk-al  laboratory  and 

I    Mory    Mr«l    Morahouaoa.      Private 

W-  *••  Rew.  Tark— The  New^  York 
Tribune,  Inc..  114  Naaaau  St,  -Vin  aoon rroalve  blUa  for  thf  conatructlon  Sf  a  7 
Mory  printinc  plant  and  olTtca  building  at 
m-ll  Waal  loth  «t  Hatlmatrd  coat,  lloo,. Md,  Lioekwood.  Oreona  *  Co..  loi  Park 
Atro.,  Arohla.  ami  Knitra. 

M.  T..  Barhaaiai^The  RorhaMar  Print - 
Ina  Co.  plan>  t»  build  an  addition  to  Ita 
print ln«  plant  at  &l-«l  Main  St.  Batl- mat<-tl  iM*K,  )&0,000, 

O.,  riaralan.)  •'••-  'f  rh  Ave.  Homa Bakrry.  I70t.  ,,  awarded  the 
eoniruci   for  i  .   of  a   I  atory. 
ei  X  114  ft.  liMnfry  and  romiTier«lal  bulla- 

l"-?,-..2"  Hough  Ave.  BMImaled  ooM, 140,000. 

O..  Raaoiar*— Tha  Palmtr  Matoh  Co., 
Akron,  la  reoalvlna  bide  for  the  oonatruc- 
lion  of  the  lal  unli  of  Ita  match  factory 

Srru!  ■"'.T'  •*  *  -•*  '*•  Bwlmated  ooel, tto.ooo.  Ultlmato  coat.  |TOO,000.  Noted 
Aug.  4. 

O,  Taaaraiawa — The  I.«ke  Erie  Ume- 
Mone  (To,  I0«  wick  Bidg.,  la  raoelviag 
blda  for  the  conMrucllon  of  a  I  Mory,  14  x 
14  ft.  arrarn  houac  Batlmaled  ooeC  110.- 
000.     Private  plana. 

Pa,.  Praaklla — O.  K.  Ollnae.  P.  A,  How- 
ard, and  other  liualneaa  men  of  Pranklln, 

plan  to  build  a  milk  plant  on  10th  8t.  Ra- 
tlmotad  ooat,  tt&.OOO.  Architect  not  an- nounced. 

Pa,.  Pklla.— Werta  A  Volk,  c/o  D.  D. 
Want.  Archi  ,  Heal  Kalat>-  Truat  BIdg.,  bka 
aa-ariled  Ihi-  i-<mtrar(  for  the  conatructlon 
of  a  1  mory,  S2  x  70  ft.  alaughter  houea  at 
IIII  44    .Vorih    21th    8t,      Hatlmktad    com. 

nt,ooo. Pa.,  I'heenlxvlUa— Tha  Walland  Packing 
Co.,  fill  Weal  llrlilge  St.,  la  receiving  blda 
for  the  conilrurilun  of  a  8  atory,  tS  x  01  ft 
oauaaga  farlnry,  Hatlmatet'  ooat,  160,000, 
T,  A.  Stoulrnberg,  IBOI  Champloat  Ave.. Phlla..    hSigr. 

Pa..  Plltabarch — H.  J.  Helm  Co..  lOtl 
Procreaa  St.,  hIII  auon  award  Ihe  contract 
for  tha  ronmrui'lloii  of  a  •  atory,  II  x  160 
ft.  aiiocheiil  faclory,  Katlmatad  COM, 
|ICO,000,     H,  A.  Hall,  c/o  owner.  Aroht. 

R'U,  Hoimea— The  Holmen  Creamery 
Aaan.  will  receive  blda  until  April  14  for 
tha  conntructlon  of  a  I  atory.  70  x  71  ft 
•-ream<-ry.  RHtlmaletl  t-oiit,  tl&.OOO,  V, 
Keppel,    Mgr,     Private   plana, 

M'la.,  New  4.aadaa— Hamilton  B  Bona 
Canning  Cu.  plana  to  build  a  2  atory  addi- 

tion lo  Ita  canning  plant.  K.  Hamilton, 
F'rea.     Private  plana, 

Wl«..  Illereaa  Paint — Pflffer  Lumber  Co., 
221  Pranklln  Rt ,  will  build  a  2  Mory.  00  s 
100  ft.  planing  mill  on  Pranklln  St.  Batl- mated   coat,    141,000. 

Oal.,     roarlrUhl — The      Diamond     Crya- 
lal  Hall  <•„,,  nx.  Clnlr,  MIrh..  la  having 
plana  prepured  for  ttie  ronatructlon  uf  a 
aalt  rallnlng  plant  with  a  capaolty  of  700 
bbl.  dally  kmimoled  coat,  140,000,  P. 
Moore.  Mgr, 

Oat,,  naadaa — The  Thornton  Blanket  A 
Woolen  Co.,  R.  R.  No.  1,  plana  to  build  a 
I  atory.  «0  x  14  ft,  bUnket  factory.  K»- ilmated  coat,  t1 1,000:  Archltact  not 
oelected. 

Oal.,  Oall— The  Rlveralde  Hllk  Mllla  hna 
awarded  the  ennlroot  for  the  eonaiructlon 
of  a  I  atory.  10  x  tOO  ft.  addition  to  Ita 
factory  on  River  Bt.  BMImaled  ooat, 
1 1 00.000. 

Oat..  Ottawa — The  Ottawa  Dairy  Ltd. 
Itl  Homeraei  St.,  W,  plan*  to  alter  and 
build  addlllnna  lo  Ita  dairy.  Ratlmali-d 
coet.  171,000,    J    Bingham.  Mgr. 
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NEW  YORK,  APRIL  27,  1922  Number  17 

Special  Tools  and  Fixtures  in  a 
Southern  Railroad  Shop 

Chuck  for  Holding  Driving  Boxes — An  Expansion  Mandrel — Fixture  for  Squaring  Rod 
Brasses — A  Multiple  Toolholder — Chuck  for  Turning  Packing  Rings 

By  S.  ASHTON  HAND 
Associate  Editor,  American  Machinist 

WHILE  railroad  repair  shops  have  not  been  noted 
for  progress   in  the   use  of   special   tools   and 
fixtures  for  getting  out  repair  parts  for  locomo^ 

tives,  a  visit  to  some  of  the  shops  in  the  South  has 

in  from  the  back  and  so  is  not  visible  in  the  illustration. 
In  some  driving  boxes  in  use  on  the  locomotives  of 

this  road  the  crown  brasses  are  made  in  two  parts  and 
spread  by  a  wedge  at  the  top  of  the  crown  to  hold  them 

FIG.  1.     CHUCK  FOR  HOLDING  DRIVING   BOXES.     FIG.   2.      DRIVING  BOX  WITH  TWO-PART  CROWN  BRAS.S 

shown  that  their  executives  are  fully  alive  to  the 
advantages  of  tooling  up  for  the  work. 

The  tools  and  fixtures  described  and  illustrated  in 
this  article  are  in  use  in  the  17th  St.  shops  of  the 
Chesapeake  &  Ohio  Railway,  Richmond,  Virginia. 

Driving  boxes  are  clumsy  things  to  handle  on  the 
boring  mill  with  no  other  holding  arrangements  besides 
the  ordinary  bolts,  clamps  and  parallels.  In  Fig.  1  is 
shown  a  driving  box  mounted  in  a  chuck  on  a  boring 
mill.  The  chuck  is  a  modification  and  enlargement  of 
the  two-jawed  box  chuck  so  well  known  to  brass  finishers 
and  the  wonder  is  that  it  was  not  adapted  to  heavy  work 
long  ago.  However,  it  remained  for  F.  B.  Moss,  assist- 

ant master  mechanic  of  the  Fulton  Shops,  East 
Richmond  freight  terminal,  to  develop  the  chuck  in  its 
present  form.  False  jaws  to  accommodate  work  of 
almost  any  shape  can  be  readily  attached  to  the  per- 

manent jaws,  thus  adapting  it  to  a  variety  of  work.  The 
driving  box  shown  in  the  chuck  rests  on  parallels  and  is 
forced  down  on  them  by  wedges  driven  between  the 
chuck  jaws  and  the  lower  flanges  of  the  box,  as  at  A. 
The  wedge  on  the  opposite  side  of  the  box  is  driven 

tightly  in  place.  Such  a  driving  box  is  shown  in  the 
halftone,  Fig.  2,  and  in  detail  in  the  line  drawing.  Fig. 
3.  No  matter  how  tightly  crown  brasses  are  forced 
into  driving  boxes  nor  how  well  pinned  in  place,  they 
will  work  loose  in  time  can  and  be  tightened  only  by 

putting  in  shims  and  new  pins — a  job  that  necessitates 
the  removal  of  the  boxes  from  the  frames.  In  boxes 
such  as  shown  in  Figs.  2  and  3  the  crown  brasses  can 
be  tightened  at  any  time  on  the  road  by  drawing  in  the 
wedge. 

A  smaller  chuck  of  the  Moss  type,  arranged  for  bor- 
ing rod  brasses,  is  shown  in  Fig.  4.  False  jaws  in  the 

form  of  V-blocks  are  used  to  hold  the  work  and  it  will 

be  noted  that  they  are  so  mounted  as  to  permit  adjust- 
ment at  a  right-angle  to  the  gripping  axis  of  the  chuck. 

Ability  to  shift  the  work  in  two  directions  makes  the 
truing  up  an  easy  matter. 

An  expanding  mandrel  operated  by  a  three-lobed  cam 
in  connection  with  rollers  is  shown  in  Fig.  5.  The  cam 
A,  with  lobes  in  the  form  of  ratchet  teeth,  is  an  integral 
part  of  the  mandrel  body.  The  rollers  B  are  mounted 
on  arms  pivotally  attached  to  the  plates  C  and  D,  which 
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art  tim  I*  nwh»  wltkla  CMteia  UoUU  about  Um  cam  th«  r»in.  tha  bwUoa  being  limited  by  a  atop  pin.  To 
A,  mat  tk  wU  ka  riaiHr  aaiwaloarf  tkal  notiaa  ia  ooa  um  th«  chuck,  lower  plate  i)  is  revolved  so  thnt  the 

m  Ika  otfcw  wS  CMMa  Uw  rolkra  to  approach  rollen  are  oppoaite  the  low  pointa  of  the  cam  IoIh.-.s  ant) 

^^_^  thea  lockad  bar  turninir  the  hnmlle  E,  when  the  work  i  an 

n  H  ft  ^QUSSlCSr  w    -      M*  —M  ^  I*"*  '"  ptaca.    Turning  the  hitndle  £"  in  the  uppoiiitc direction  allow*  the  spring  to  revolve  the  plates  and 
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KIG.  «.     SMALO.  MO.S.S  I'Hl.'CK  WITH  VvIAWS 

nwN-e  the  rollers  along  the  inclines  of  the  cam  until 
they  grip  the  interior  of  the  work.  Any  tendency  to 
revolve  the  work  by  the  pressure  of  the  cut  will  further 

•not    *  *oij.KR.TTrK  v.xfwsiov  M.wnnKi.    not     kixtikk  kok  sqi'arino  roi>  iihasres 

te  c«nur.     The  rolleni  are  normally     expand  the  rollers  and  tighten  their  grip.    For  various 
the  Mgb  pointa  of  the  can  lobea  by  a     nizes  of  work,  split  shellH  such  as  shown  at  G  and  H  are 

^rlat  la  tk*  lower  plate  D  tending  to  revolve  It  around     provided.    The  collars  /  and  K  are  used  to  position  short 

no  J.  TooLa  rxm  jkiiaiiiku  iioi>  |tl!'-''^-      r^n  »    hii.avki.  -hm.!.  row  hhapino  niiAHHKH 
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work  on  the  mandrel  to  allow  facing  the  outer  end. 
The  mandrel  can  be  attached  either  to  the  nose  of  a 

lathe  spindle  or  to  the  threaded  end  of  a  base  for  mount- 
ing on  the  table  of  a  boring  mill. 

Squaring  Connecting-Rod  Brasses 

Flanged  brasses  for  the  crankpin  ends  of  connecting 
rods  are  squared  in  a  slotting  machine  and  are  held  in 
the  fixture  shown  in  Fig.  6.  The  brass,  either  in  one 
piece  or  in  two  pieces  soldered  together,  is  mounted  on 
a  bushing  on  the  central  arbor  A  and  clamped  between 
the  cupped  points  of  screws  in  plates  B  and  C,  by  means 
of  the  nut  V.  Slippage  under  pressure  of  the  cut  is 
taken  care  of  by  tightening  the  screws  E,  in  the  outer 
plate,  their  cupped  points  and  those  of  the  screws  in 
the  inner  plate  biting  into  the  softer  metal  of  the  work. 
Notches  and  latches  are  arranged  as  at  G  for  indexing 
the  work.  It  will  be  noted  that  the  upper  notches  H 
and  /  do  not  match.  This  difference  is  made  so  that 
when  the  side  latches  are  disengaged  from  their  notches 
and  a  latch  at  the  top  engaged  with  notches  H  and  /, 
the  work  will  be  thrown  out  of  square  to  allow  one  side 
to  be  machined  at  an  angle  to  fit  the  tapered  adjusting 
key  in  the  rod.  This  adjustment  is  made  only  when 
machining  brasses  without  flanges  to  be  fitted  into  rods 
machined  from  the  solid  and  not  provided  with  .straps. 

of  tools  is  fed  bodily  in  to  the  proper  depth  and  then 
traversed.  As  the  ends  of  all  the  tools  are  in  the  same 

plane,  the  amount  of  traverse  necessary  to  machin*'  the 
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FIG.   9. CHUCK   FOR  TURNING   AND   FACING 
PACKING  KINGS 

The  fixture  is  provided  with  an  adjustable  outboard 
support  K  to  prevent  springing  under  the  downward 
thrust  of  the  cutting  tool,  and  is  so  arranged  that  ft 
can  be  lowered  to  permit  easy  remorval  of  the  outer 
plate  when  taking  off  or  putting  on  work.  Adjustment 
is  made  by  a  cam  on  the  shaft  L,  the  construction  being 
such  that  when  the  proper  height  is  reached  the  cam  can 
be  rotated  no  further.  The  support  can  be  locked  in 
position  by  the  screw  M. 

Multiple  and  Splayed  Tools 

A  set  of  tools  for  machining  flanged  brasses  in  the 
slotting  machine  is  shown  in  Fig.  7.  The  over-all  dis- 

tance of  the  outside  tools  is  a  little  less  than  three- 
quarters  of  the  width  between  the  flanges  of  the  brass. 
The  outer  tools  are  side  tools  and  after  one  of  them 
has  finished  the  inside  of  one  flange,  the  inside  of  the 
opposite  flange  is  finished  with  the  other  tool.  In  finish- 

ing the  body  of  the  brass  between  the  flanges  the  gang 

brass  between  the  flanges  is  a  little  over  one-quarter  of 
the  distance  between  them. 

Small  brasses  without  flanges  are  machined  in  a 
shaper  by  a  splayed  tool,  as  illustrated  in  Fig.  8,  and 
it  will  be  readily  understood  that  a  cut  can  be  taken 
across  the  work  by  a  tool  traverse  of  about  one-half  the 
distance. 

Turning  and  Facing  Packing  Rings 

After  a  piece  has  been  cut  out  of  packing  rings  to 
give  them  a  spring  fit  in  the  valve  chamber,  they  must 
be  compressed  until  the  cut  edges  meet,  turned  to  the 
proper  diameter  and  faced  on  the  edge  where  they  were 
severed  from  the  pot  casting.  A  chuck  for  holding  rings 
for  this  turning  and  facing  is  illustrated  by  the  half- 

tone. Fig.  9,  and  in  detail  by  the  line-drawing,  Fig.  10. 
The  body  of  the  chuck  is  provided  with  a  projection  to 
fit  the  notch  in  the  side  of  the  ring.  When  the  ring 

A,  Fig.  10,  is  in  place  inside  the  split  tapered-ring  B, 
the  outer  thread-ring  C  is  screwed  home,  its  tapered 
opening  compressing  both  the  taper  ring  and  the  pack- 

ing ring.  In  this  position  the  packing  ring  is  held 
firmly  and  can  be  readily  faced  to  the  proper  width. 
After  facing,  the  cover  D  is  put  on  as  at  E  and  clamped 
by  the  screw  G.     The  outer  and  split  rings  can  then  be 

KIG.   11.     TOOLS  FOR  SLOTTING  SPRI.VG-H.\NGER  PINS 
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lMtrii«  Uw  paripkmn  of  the  pMckinc  ring  ex- 
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<7  mm4  aol  b*  r— wwrf  from  th«  chuck  a*  th« 
COTfvr  i*  prayj^id  with  ■  crntrml  liole  of  such  aize  and 

tho  pin  from  alippinf  out  endwiae.  The  tool*  for  cutting 
this  slot  are  shown  in  Pig.  11.  The  shank  of  the  holder, 
A  is  held  in  tha  tooipost  of  a  lathe  and  the  pin  B  is 
placod  through  the  oblong  opening  of  the  sleeve  at  C. 
With  the  milling  cutter  held  between  the  lathe  centers 
and  the  pin  fed  against  it  until  the  proper  depth  is 

raaclied.  tlte  sleeve  D  is  rotated"  by  a  wrench  on  its 
•quuwd  end.  As  the  pin  rotates  with  the  sleeve,  the  slot 
is  milled  with  a  convex  bottom  as  at  E. 

DSViat  POK  TUKNING   LiIT-SHAPT  JOURNALS 

Turning  the  journals  on  lift  shafts  under  ordinary 
conditions  requires  a  lathe  of  at  least  40-in.  swing  and 
ix  nn  ugly  Job  as  the  operator  is  liable  to  injury  from 
the  long  projecting  arms  as  they  revolve.  A  device  for 
turning  lift-aluft  journals  while  the  shaf\  is  held  sta- 

tionary is  shown  in  Fig.  12.  The  device  is  fastened  to 
the  faceplate  of  a  lathe,  the  center  at  A  taking  the  place 
of  the  usual  live  center.  With  the  lift  shaft  mounted 
between  centers,  and  held  stationary  by  the  armH  re.st> 
ing  against  the  lathe  bed,  the  journal  is  turned  by  the 

tool  B.  The  collar  C  is  held  stationary  by  a  pin  ̂ tol<ewed 
into  the  tapped  hole  D  resting  against  any  convenient 
part  of  the  machine.    As  the  rest  of  the  device  revolves. 

na  U.     APTAllATt'S  rOR  KBVOLVINU  DHIVINU  WUEBIJi         KIU.   M.    UKI.NDINO  CROHBHKAU  UUIDR-UAKH 

as  to  allow  it  to  paaa  owr  the  oblong  head  of  the 

A  spfflwg  hawgsr  pin  is  a  rough  forging  and  the  only 
■■clliae  work  raqoired  to  be  done  on  it  is  the  milling  of 
•  slot  in  one  edge  to  catch  in  the  spring  eye  and  keep 

rUL  U      n»JL  (.-VT  UT   A 
<wli<    tl 

the  star  wheel  strikes  the  pin  E  and  gives  part  of  a 

turn  to  the  feed  screw  G,  feeding  the'  tool  along  the 

journal. 
In  Fig.  13  is  shown  an  air-driven  apparatus  for  re- 

volving the  driving  wheels  of  a  locomotive  when  setting 
the  valves.  One  pair  of  driving  wheels  rests  on  rollers, 
two  of  which  are  located  at  A  and  B.  The  other  rollers 
being  under  the  driving  wheel  on  the  opposite  side 
of  the  engine,  are  not  visible.  The  rollers  are  driven 
by  an  air  motor  at  C  through  worm  gearing  at  D  and  E. 
This  device  is  very  convenient  and  besides  saving  time 
and  labor,  takes  up  but  little  storage  room  when  not ill  use. 

Crosshead  guide-bars  are  trued  up  on  a  Diamond  face- 
rrinding  machine,  using  abrasive  blocks  set  in  a  chuck 
in  place  of  a  cupped  wheel,  as  can  be  seen  in  Fig.  14. 

Driving-wheel  tires,  when  worn  so  that  they  are  only 
flt  for  scrap,  are  removed  from  the  wheel  centers  by 

cutting  through  with  a  gas  torch.  Fig.  15  shows  a  tin- 
so  cut,  the  cutting  time  being  less  than  two  minutes. 

All  the  tools  herein  descritx-d,  with  the  exception  of 
the  Moss  chuck  were  either  designed  by  or  built  under 
the  direction  of  S.  L.  Gary,  machine  shop  foreman. 
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Methods  of  Machine  Tool  Design 
Conclusion  of  the  First  Article — Design  of  Commercial  and  Single-Purpose  Machines 

Contrasted — Shorthand  Symbols  for  the  Designer 
By  a.  L.  DeLEEUW 

FIG.  1.     SAMPLK   PIECE   TO    BE 
MILLED  AND  DRILLED 

PERHAPS  the  most  essential  thing  the  designer 
should  keep  in  mind  is  that  he  must  never  try 
to  solve  more  than  one  problem  at  a  time;  and 

while  he  is  busy  with  the  general  problem  of  the  con- 
struction of  the  machine  he  should  not  trouble  his  mind 

in  regard  to  any  details.     He  should  simply  take  for 
granted  that  he  will 
get    what    he    needs 
for  the  building  up 
of  his  scheme. 

To  elucidate  let  us 
take  an  example.  We 
are  given  a  piece  in 
which     three     holes 
must    be    drilled    in 
three     different 

planes    and   which 
mu,st    be    milled    in 
one  of  these  planes, 
and  we  are  asked  to 
design    a    machine    that    will    automatically    perform 
these  operations,  but  in  which  the  piece  will  be  chucked 
by  hand.    Fig.  1  represents  this  piece. 

We  see  immediately  that  it  will  be  a  very  simple  mat- 
ter to  hold  the  piece  during  the  operation.  We  must 

lay  it  up  against  a  stop  and  we  must  bring  clamps  down 
on  the  projecting  flanges.  We  notice  that  hole  No.  3 
is  in  the  surface  which  must  be  milled,  so  that  the 
milling  and  drilling  cannot  take  place  at  the  same  time. 
An  investigation  of  the  piece  shows  us  that  the  three 
holes  do  not  intersect  each  other,  so  that  it  will  be 
possible  to  drill  all  three  at  the  same  time.  Knowing 
that  it  is  not  possible  to  do  all  operations  at  the  same 
time,  we  will  try  to  do  the  next  best  thing  and  have 
two  operations,  though,  of  course,  with  one  setting. 

Which  Operation  First? 

The  only  question  left  to  decide  is  this:  Shall  we 
first  drill  all  holes  and  then  mill;  shall  we  first  mill 
and  then  drill  all  holes ;  or  shall  we  drill  two  holes  and 
mill  the  surface  and  then  drill  the  third  hole?  Suppose 
we  make  up  our  mind  that  there  is  no  good  reason  why 
we  should  follow  the  third  scheme  and  that  there  are 
several  good  reasons  why  we  should  not;  reasons  like 
this,  for  instance — ^that  as  we  have  a  feed  motion  for 
two  drills  we  might  just  as  well  employ  this  feed  motion 
for  the  third  drill  also.  Suppose,  then,  that  we  have 
eliminated  the  third  choice.  The  question  now  is :  Shall 
we   first   mill   or   drill? 

Starting  the  drill  for  hole  No.  3  will  be  facilitated  if 

we  mill  first;  it  will  also  be  possible  to  bring  the  jig- 
eye  for  this  drill  closer  to  the  work.  This  seems  to  us 
to  be  a  sufficient  reason  to  adopt  the  first  scheme, 
namely,  mill  first  and  drill  afterward.  We  can  now 
make  a  mental   picture  of  the  machine  we  will  have. 

There  will  be  a  surface  on  which  the  piece  will  be 
located,  with  the  necessary  stops  and  clamps.  There 
will  be  two  drill  heads,  one  to  the  right  and  one  in 
front  for  holes  Nos.  2  and  1.    This  makes  it  probable 

that  the  loading  side  will  be  opposite  hole  No.  2.  There 
will  further  be  a  slide,  or  slides,  for  the  third  drill 
spindle  and  for  the  milling  spindle.  It  is  not  quite 
certain  at  the  present  whether  we  will  use  a  spiral 
mill  or  an  end  mill.  Considering  this  matter  in  a 
preliminary  way  we  feel  that  the  end  mill  will  make  a 
more  open  construction  and  perhaps  somewhat  simpler, 
and  we  therefore  consider  this  construction  as  our  first 
choice.  However,  we  make  a  note  of  the  fact  that  the 
other  construction  is  also  a  possible  one. 

The  drill  spindle  as  well  as  the  milling  .spindle  must 
have  a  transverse  movement;  the  one  for  getting  into 
position  and  out  of  it,  the  other  for  the  feed,  and  it 
seems  reasonable  to  combine  these  two  spindles  in  one 
slide.  Of  course,  it  would  have  been  possible  to  make 
the  milling  spindle  move  in  the  direction  of  arrow  A 
and  the  drill  slide  in  the  direction  of  arrow  B,  but  we 
see  no  arguments  in  lavor  of  such  a  construction.  We 
will  combine  both  slides  into  one,  move  the  slide  over 
by  means  of  a  cam  while  milling,  and  bring  it  to  rest 
against  a  stop,  after  which  the  drill  spindle  will  come 
into  action. 

Working  Out  the  General  Scheme 

It  should  be  noted  that  we  have  now  before  us  a 
general  scheme  of  a  machine,  but  without  any  details. 
And  it  should  be  kept  in  mind  that  S  may  very  well 
be  possible  that  later  on  we  may  be  induced  to  change 
this  general  scheme  because  one  of  the  details  offers 
so  many  difficulties  that  it  is  not  wise  to  pursue  the 
original  plan.  However,  we  will  now  use  the  plan  as 
we  have  it,  analyze  it,  and  determine  what  are  the 
different  elements  which  we  must  provide. 

So  far  as  we  have  outlined  this  machine  it  is,  in 
reality,  a  combination  of  machines;  or,  if  one  wishes 
to  call  It  so,  a  combination  of  functional  units:  a 
unit  for  holding  the  piece,  two  units  for  drilling  holes 
Nos.  1  and  2,  and  a  unit  for  drilling  hole  No.  3  and 
for  milling.  Each  of  these  units  must  be  analyzed. 
So  far  as  we  can  see  no  difficulties  present  themselves 
at  all  in  regard  to  the  means  for  locating  and  holding 
the  piece.  Each  of  the  two  drill  spindles  for  holes  Nos. 
1  and  2  must  have  a  driving  and  a  feeding  mechanism, 
and  the  unit  for  hole  No.  3  and  for  milling  must  have 
two  distinct  driving  and  feeding  mechanisms  and  a 
return  for  the  slide  to  its  original  position.  We  take 

for  granted  that  we  will  be  able  to  meet  all  these  re- 
quirements and  do  not  trouble  ourselves  with  doubts  as 

to  difficulties  we  may  encounter. 
Determining  the  construction  of  drill  spindle  for  hole 

No.  1  we  would  follow  a  reasoning  somewhat  like  this: 
This  spindle  has  to  drill  only  one  size  of  hole  and  always 
to  the  same  depth.  Therefore,  the  spindle  requires 
only  one  speed  and  one  feed.  And  as  the  depth  is 

always  the  same  it  is  possible  to  accomplish  this  feed- 
ing by  means  of  a  cam.  However,  as  the  drill  wears 

we  would  get  holes  of  different  depths  unless  we  have 
some  means  either  for  adjusting  the  drill  or  the 
spindle  or  the  cam,  and  we  will  keep  this  in  mind. 
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that  that  unit  can  be  used  on  such  a  line  of  machines. 

This  system  of  building  machine  tools  as  far  as  pos- 
sible out  of  functional  units  leads  to  great  economy  in 

the  building  of  the  individual  machine  and  makes  pos- 
sible an  almost  endless  variety  of  combinations;  in 

other  words,  it  makes  the  line  of  machinery  built  by 
a  manufacturer  as  elastic  as  it  is  possible  to  make  it. 

Some  twenty  or  thirty  years  ago,  if  a  new  machine 
had  to  be  developed,  it  was  quite  the  customary  thing 
for  the  proprietor  of  the  machine  tool  establishment 
to  hunt  around  in  the  pattern  storage  to  see  if  he 

couldn't  find  some  pattern  which  might  be  made  the 
basis  of  the  new  machine.  He  was  willing,  of  course, 
to  make  some  slight  modification  in  the  pattern,  but 
the  idea  that  no  new  expensive  pattern  would  have  to 
be  built  for  the  main  part  of  the  machine  was  so 
alluring  that  this  method  of  starting  a  new  machine 
tool  was  quite  the  regular  practice  in  those  days.  It 
was  left  to  the  unfortunate  newcomer  in  the  machine 
tool  business,  the  man  who  did  not  have  a  lot  of  old 
scrap  patterns  lying  around,  to  design  the  machines, 
from  the  ground  up,  and,  in  the  opinion  of  the  writer, 
this  may  have  been  one  of  the  main  reasons  why  the 
most  important  developments  in  machine  tool  design 
did  not  originate  with  the  older  and  best  established 
concerns. 

It  is  almost  unnecessary  to  say  that  the  old  practice, 
should  it  still  exist,  must  be  abandoned.  The  frame  of 
a  machine  must  be  built  around  its  mechanism,  and  not 
the  mechanism  into  the  frame.  There  is  not  so  much 
danger  at  the  present  time  that  the  old  method  will  be 
followed.  Thirty  years  ago  practically  all  of  the  mech- 

anism of  a  machine  was  hung  on  the  outside  of  the 
frame,  and  it  was  a  simple  matter  to  adapt  the  frame 
to  a  new  kind  of  mechanism  merely  by  changing  a  few 
bosses  or  pads.  Nowadays  it  is  customary  to  have  the 
mechanism  completely  covered,  preferably  by  the  frame 
itself,  so  that  changing  over  from  one  mechanism  to 
another  almost  necessarily  means  the  making  of  a  new 
frame. 

Mention  was  made  of  the  necessity  of  confining  the 
mind  to  one  problem.  The  human  mind  is  so  con- 

structed that  it  cannot  contemplate  more  than  one 
thing  at  a  time.  However,  when  analyzing  a  problem 
the  designer  will  naturally  find  a  number  of  items 
which  are  not  obvious  and  which  he  must  solve,  and  it 
may  well  be  that  in  solving  one  item  a  certain  way  he 
makes  the  solution  of  another  item  more  difficult  or 
even  impossible.  Nevertheless,  he  must  take  up  one 
item  at  a  time.  When  he  has  solved  number  one  he 
should  go  on  and  solve  number  two,  and  then  check 
the  one  by  the  other;  after  which  he  can  go  on  with 
number  three  and  check  its  solution  by  number  one  and 
number  two.  It  may  often  be  that  the  designer  finds 
more  than  one  solution  for  a  single  problem.  If  he 
does,  he  should  select  one  which  appears  best  to  him, 
but  make  a  note  of  the  others,  so  that,  if  he  should 
find  later  that  the  first  solution  selected  by  him  leads 
to  trouble  later  on,  he  will  be  immediately  in  a  position 
to  substitute  a  new  solution  for  the  one  discarded. 

It  has  been  the  writer's  experience  with  draftsmen 
and  designers  that  they  often  speak  of  the  troubles 
they  meet  in  the  design  of  a  machine.  This  term  should 
never  be  used.  The  only  thing  one  can  meet  in  the 
design  of  a  machine  is  a  problem.  It  is  only  v.hen  the 
designer  tries  to  solve  more  than  one  problem  at  a 
time  that  he  gets  into  trouble,  but  this  trouble  is  of 
his  own  making. 

While  on  the  subject,  which  might  almost  be  called 
the  psychology  of  design,  the  writer  cannot  resist  the 
temptation  to  mention  the  kind  of  idea,  almost  super- 

stition, which  seems  to  prevail  that  the  ability  to  design 
a  machine  is  a  wonderful  gift,  the  result  of  genius  of 
some  kind,  and  that  the  designer  is  fully  entitled  to  the 
artistic  temperament  and  all  its  attributes.  There  are 
a  great  many  stories  in  circulation  about  designers  who 
need  a  couch  in  their  office  because  inspiration  will  not 
come  unless  they  are  in  a  horizontal  position  and  sup- 

ported by  cushions  of  a  certain  degree  of  elasticity. 
Other  stories  tell  of  the  designer  who  gets  wan  and 
thin  from  the  intensity  of  his  efforts;  who  for  days  is 
groping  for  the  intangible  idea  which  is  constantly 
flitting  around  his  head  like  a  mosquito  in  summertime, 
but  upon  which  he  can  no  more  lay  hands  than  upon 
the  aforesaid  mosquito.  Then,  one  night  he  wakes  up 

from  a  deep  sleep  (generally  about  three  o'clock,  though 
the  writer  does  not  know  why  another  hour  would  not 
do  ju.st  as  well),  and  he  finds  that  his  guardian  angel 
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has  worked  out  the  entire  problem  during  his  sleep 
and  that  all  he  has  to  do  now  is  to  sit  down  in  his 
pajamas  and  put  the  thing  on  paper,  after  which  the 
designer  can  once  more  give  his  attention  to  the  now 
very  necessary  process  of  getting  back  to  normal 
weight. 

As  a  matter  of  fact,  designing  a  machine  is  nothing 
else  than  a  process  of  careful  analysis  and  patient 
selection  and  checking  of  elements  and  devices  with 
which  the  designer  is  supposed  to  be  familiar.  This  is 
not  an  easy  task,  but  neither  does  it  call  for  gifts  which 
a  well-prepared  engineer  does  not  possess. 

To  a .  certain  extent  the  preliminary  analysis  of  a 
machine  can  be  carried  out  without  any  drawings.  In 
fact,  drawings  would  be  of  no  advantage  as  long  as 
we  have  no  clear  idea  of  the  construction  of  the  units 
which  we  employ.  It  would  not  be  possible,  for  in- 

stance, to  represent  a  feed  box  by  a  drawing  unless  we 
have  a  very  clear  idea  of  the  construction  of  that  feed 
box.  By  and  by,  however,  the  analysis  brings  us 
closer  to  details,  and  it  becomes  necessary  to  find  some 
way  of  representing  our  ideas  on  paper  in  some  other 
way  than  by  words.  To  make  a  complete  drawing  of 
a  device  when  we  know  almost  with  certainty  that 
we  will  modify  it  in  every  detail  later  on  does  not  seem 
attractive.  Drafting  is  a  slow  process,  and  the  careful 
putting  down  of  details  of  gears  and  shafts  and  clutches 
is  not  necessary  until  we  have,  and  wish  to  preserve, 
all  the  dimensions  and  details  of  these  elements.  To 
overcome  the  necessity  of  making  drawings  which  later 
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Trmining  Leaders  for  ForemanHhip 
I— Discussion 

Bt  J.  T.  Towlmn 

!• to  that  aaoat  intcrrsting  article  by  D.  J. 
ladar  tha  aho««  Utia.  on  pac«  249.  Vol.  55. 

•f  AlOMCAM  lUoinnfT.  H  is  bo|Md  that  what  a  foreman 
wllk  Ml  wpwtaf  of  evar  thirty  yaws  haa  to  say  on 
tka  aaliiact  vH  ha  of  sobm  aarriea,  as  wall  as  interest 
IW  ahap  AwHMa.  tha  idaal  eoa.  is  born  and  not  made. 
m  tha  a«yta(  is.  In  any  eaaa.  his  making  is  not  by 

bvt  by  himavtf.  If  he  is  of  the  material  from 
•ra  nafda,  he  win  poaacaa  just  the 

i  of  eomwow  aaaat  to  enaMe  him  to  gather 
hath  of  man  and  of  machines;  while  if  he 

4am  aal  paaaaaa,  or  is  not  conatituted  of  the  right  kind 
ml  ilatlal.  no  iaslrurtioa  will  ever  bring  him  up  to 
wtlUm  allaa  of  tha  idaal  formaa. 

I  !««•  feoad  tlMt  OMuijr  brttfa  havt  been  held,  and 
rtfillr  ae  tda^  ea  balMlf  of  the  rank  and  file  of  the  men 

la  ear  aaglaacring  indostriea;  and  also  that 
intelllgtat  writers  have  penned  lengthy 
setting  forth  the  difficulties,  the  respon- 

•ad  tiM  bardan*  of  employers.  But,  as  to  the 
ft  has  hern  suppoaad  that  a  super 

haa  dropped  into  a  foremanship  is  so 
fortaaata  as  to  be  quite  outside  the  pale 

•f  aar  paaaihia  raaaoa  for  dissatisfaction,  or  whather  it 
has  bsaa  aiaaaij  that  ha  is  identified  with  a  sufllciently 
laMBtHt  aad  pragiaaaha  daaa  which  is  well  able  to 

■aart  Mi  itiM"  ao  oaa  has  satn  the  need  of  holding  a kriaf  far  kfaa.  Tlw  aaadicr  of  writers  who  have  as- 
■Irtarf  ia  adjaatlag  hla  raal  or  imaginary  bearings  are 
laawat still  few,  so  tha  oaly  thing  to  ha  dona  la  to  take 
ap  the  codgal  for  kiak 

I  ba  ae  haaitatloa  In  stating,  for  it  ia  ao  well 
llHrt  hla  raaaaaratioe  is  anall— too  iimall.  and 
tlUa  that  ha  U  a  liind  of  nmfTer  sute"  between 

There  ia  alao  a  aad  want  of  reapact 
to  hfai  froai  thoat  who  hava  thought  so  well  of 

Ua  valaa  aad  ca^abflHIas  as  to  pfaKo  bin  In  charge  of 
a  haairad  ar  ao  aMa  aad  aadriaaa. 

Iko  parpoaa  of  ■alrtag  it  aaflelantly  elaar  to  the 
the  type  of  ahep  foreaau  referred  to,  it  aiay  at 

ba  said  that  there  art  atvwal  elaaaaa.  and  of  thaao 
I  oat  diatinrtlvely. 
Ifta  raal  live  man,  who  by  insistent  observa- 

tion and  study  of  men  and  machines,  and  who  by  n 
naturally  quick  and  intelliirent  grasp  of  the  olempnt.s 
that  are  calculated  to  build  up  the  ideal  foreman,  aiut 
who  by  earnestness  and  solicitude  to  do  riifht,  all  but 
succeeds  in  attaining  the  ideal. 

Secondly,  there  i.x  the  man  who,  with  less  naturni 
ability  and  talent,  with  lack  of  enthusiasm  and  (rrit. 

fails  to  roach  a  position  or  condition  )inywhi'n<  ni>ar 
that  which  should  be  tha  goal. 

Thirdly,  there  is  the  foreman  who  has  no  njitural 

ability,  haa  wasted  his  time,  neirlei-tod  his  bonks  and 
poaaaaaaa  no  enthui«ia!«ni  and  no  ideal  even  as  a  mechanic. 

He  haa  been  **pitch-forked"  into  the  pcsition  on  account 
of  his  policemanship  proclivities,  or  some  other  equally 
pernicious  quality.  He  Jogs  along  week  by  week,  draws 
his  pay  and  assumes  no  responsibility  for  work  done. 
If  a  job  is  right,  he  did  it ;  while  if  it  is  wrong,  he  had 
no  hand  in  it.  He  puts  up  with  all  kinds  of  indignities 
without  complaint,  he  possesses  no  pride  as  a  mechanic 
or  an  engineer,  and  he  depends  entirely  upon  his  men 
or  his  boss  in  all  extra  difflcuU  jobs.  He  thus  breaks 
on  each  and  every  day  of  his  life  every  rule  and  law  that 
tends  to  preserve  the  prestige  and  dijrnity  of  the  fore- 

man's position — a  foreman  only  in  name. 
The  foreman  who  is  positioned  in  the  first  class  of 

the  foregoing  category  is  in  the  first  place  a  born 
mechanic,  ultra  practical,  but  with  sufficient  common 
sense  to  be  aware  that  there  is  not  that  conflict  between 
practice  and  theory  that  is  commonly  imaorined  by  the 
ignorant.  He  is  well  read,  in  touch  witli  modern  ideas 
and  has  an  all-abiding  conscientiousness  toward  his  em- 

ployers, but  none  the  less  towards  his  men.  Notwith- 
standing differences  of  pay,  he  considers  himself  the 

social  equal  of  his  better-paid  associates;  he  is  respect- 
ful to  his  mannjfers,  yet  cannot  be  servile  to  any  man. 

Treatment  of  a  Foreman 

This  ideal  foreman  expects  to  be  treated  aa  a  gentle- 
man, for  such  he  is;  he  requires  to  be  consulted  in 

respect  to  changes  in  discipline  and  in  the  general  con- 
trol of  his  men  and  machines.  He  is  ready  and  willing 

to  co-operate  and  to  second  the  wishes  of  hia  bosses, 
if  he  is  BO  consulted. 

It  will,  then,  be  readily  understood  that  this  kind  of 
foreman  will  rightly  deem  that  his  dignity  has  been 
lowered  and  his  prestige  assailed  if  he  is  not  treated  in 
the  proper  manner.  The  absence  of  respect  and  trust 
will  go  far  to  render  him  dissatisfied,  tending  to  cripple 
his  valuable  initiative,  and  crushing  with  loss  to  his 
employers  his  individuality.  There  may  be  times  when 
he  wixhes  himself  back  at  his  tools  again.  He  is  often 
paid  at  too  low  a  rate,  although  he  may  be  entrusted 
with  the  execution  of  costly  work,  the  profit  from  which 
he  is  well  able  to  make  or  to  mar. 

It  would  be  well  for  Mr.  MacDonald  to  direct  hia 
valuable  efforts  toward  training  teachers  of  managers, 
especially  in  the  direction  of  enabling  the  managers  to 

understand  the  shop  foreman's  mentality.  He  might 
show  them  the  unprofitable  effect  of  inflicting  strict 
rules  and  regulations,  and  enable  them  to  understand 
that  man-to-man  treatment  of  such  vertebrates  would 
be  found  infinitely  more  productive  of  profit,  than  a 
system  which  includes  the  papering  uf  the  shop  walls 
with  "Thou  Shalt  nots"  and  dire  penalties. 

In  closing  my  defense  of  my  friends,  the  live  shop 
foremen,  with  sincerity  I  state  that  employers  would 
do  well  to  make  frienda  with  their  foremen,  for  cer- 

tainly in  that  way  Ilea  success. 
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^  .^       Machining  the  Peerless  Crankshaft 
Crankshaft  for  an  Eight-Cylinder  Motor — ^Double  Connecting  Rods  Require  Long  Crankpin 

Bearings — Details  of  Oiling  and  Methods  of  Drilling  Oil  Holes 
By  FRED  H.  COLVIN 

Editor,  American  Machinist 

A  good  idea  of  the  prob- 

Section  A-A     Section  B-8 

■flSjTyf: 

■>\<2.S7S':^  f<}.aS''->^/2Sf<  l/2S'>^ 

THE  crankshaft  of  the  Peerless  eight-cylinder 
motor  has  four  throws,  a  center  bearing,  and  is 
counterweighted,  as  can  be  seen  in  Figs.  1  and  2. 

The  pins  are  long  enough  to  accommodate  the  con- 
necting rods  side  by  side,  instead  of  rods  of  the 

interlocking  or  spade  type, 
lems  involved  in  machining 
this  crankshaft  can  be  had 
from  Fig.  1,  which  shows 
the  general  dimensions  as 
well  as  the  design  of  the 
shaft,  the  location  of  the  oil 
holes,  etc.  Where  tolerances 
are  not  given,  the  practice 
of  the  Peerless  company  is 
to  hold  all  dimensions  given 
in  fractions  (except  drill  and 
commercial  stock  sizes)  to 
come  within  plus  or  minus 
0.010  in.  Dimensions  given 
in  decimals  but  with  no  spe- 

cified tolerance  are  to  be 
within  plus  or  minus  0.003 
in.  Where  tolerances  are 
given,  they  are,  of  course,  to 
be  followed. 

The  oil  distributing  chan- 
nels are  divided  into  thi-ee 

sections,  one  being  fed  from 
each  main  bearing  and  one 
from  the  center  bearing. 
The  center  bearing  feeds 
the  second  and  third  crank- 
pins  while  each  of  the  end 
bearings  supplies  oil  only  to 
the  pin  next  to  it.  It 
will  be  noted  that  each  crankpin  has  two  oil  holes,  these 
being  located  so  as  to  come  in  the  center  of  each  con- 

necting rod  bearing.  The  thread  at  A  is  cut  simply 
to  aid  in  keeping  all  the  oil  drip  possible  within  the 
crankcase.  The  thread  tends  to  carry  the  oil  to  the 
beveled  flange  which  comes  inside  the  motor  casing  so 
that  the  oil  finds  its  way  down  into  the  pan  instead  of 
to  the  clutch.    The  sequence  of  operations  is : 

Operation     1  Sandblast. 
Operation      2   Straighten. 
Operation     3  Rough-turn  center  bearings  and  counterweights. 
Operation     4   Finish-turn  center  bearings. 
Operation      5   Turn   flange  and   rear  line  bearings. 
Operation     6  Turn  front  bearing  and  gear  fit. 
Oi>eratlon     7  Turn  pin  bearings. 
Operation      8  Re-straighten. 
Operation      9   Drill  holes  in  flange  end. 
Operation  10   Drill,  re-center  and  finish  face. 
Operation  H  Grind  flange. 
Operation  12  Grind  line  bearings. 
Operation   13  Drill  and  ream  flange  holes. 
Operation  14  Drill,  g-in.  oil  hole  through  pin  bearing. 
Operation  15   Drill  8-ln.  hole  through  line  bearings  and  counter- 

bore  for  plugs. 
Operation  16  Grind  pin  bearings. 
Operation  17  Finish-turn  flange  and  thread. 
Operation  18  Drill  J-in.  oil  holes. 
Operation  19  Drill  and  counterbore  1-in,  holes. 
Operation  20  Face  to  proper  length. 
Operation  21  Tap  holes  In  end. 
Operation  22  Mill  keyways. 
Operation  23  Balance. 
Operation  24  Inspection. 

The  rough-turning  of  the  center  bearings  and  also 
the  counterweights  is  done  on  a  LeBlond  lathe  as  shown 
in  Fig.  2.  The  gear  end  of  the  shaft  is  held  in  the 
four-jawed  chuck  shown,  although  a  bent  tail  dog  is 
also  used  to  assist  in  securing  sufficient  driving  power. 
The  tool  for  the  bearing  is  held  in  the  special  toolblock 

C L.ofhcit  imjit  bt  in 

\^-lint  mth.CL.  of  threw 

Stction  E-E 

Rear  End  Elevation 

iif 

Si'drilLiholei 

right  hand  : ,»  . 

thrtad   i  P'P' P''^?, 

~  RandW.Oa 

_cuf  of  flush 
in  p/ace 

4,  '//hflts  and  O.ns'^:^icounttrbort  'A'di^ for  crank  shafts  fo  be  ttsttd  under  oil  pressure 
and  to  stand  •without  leakage  under  pressure 
of  100  lbs.  per  sguare  inch. 

X^AIl  fillets ^  radius  unless  otherwise 

specified. Axis  of  main  bearing  and  pin  bearings 
to  he  parallel  within  t^%$f,  I  inch 
length. 
All  shoulders  must  be  parallel  and  at 

right  angle  (90'')  with  axis  of  shaft 

FIG.    1.      DETAILS   OF   PEERLE.SS  CR-\NKSHAFT 

at  A  and  is  adjustable  from  the  back  by  the  screw 
shown.  Tools  for  turning  the  four  counterweights  are 
held  at  B,  C,  D  and  E.  The  center  bearing  is  aiso 
finish-turned  on  a  LeBlond  lathe. 

Two  methods  are  used  for  turning  the  four  crank- 
pins.  Fig.  3  shows  a  Wickes  lathe  which  drives  the 
crankshaft  from  both  ends  and  turns  two  pins  at  once. 
Each  toolhead  carries  a  broad-faced  tool  as  shown  at  A 
and  B.  Ample  lubrication  of  the  cutting  tool  is  secured 
by  means  of  the  two  pipes  which  carry  the  cutting 
lubricant  directly  on  to  the  pin  being  turned. 

The  other  method  of  turning  pin  bearings  is  shown  in 
Fig.  4,  in  which  a  LeBlond  lathe  is  used.  The  crank- 

shaft is  driven  from  both  ends,  the  middle  pins  being 
turned  in  the  position  shown.  This  arrangement  holds 
the  crankshaft  very  firmly  and  tends  to  prevent  spring 
while  turning  pins  2  and  3.  The  crankshafts  are 
gripped  by  the  web  and  also  by  the  other  pins,  jaws  A 
and  B  being  used  for  this  purpose.  These  same  chucks 
can  be  used  for  turning  pins  1  and  4.  The  cross-slides 
carry  two  sets  of  tools,  one  for  turning  the  pins  and 
the  other  for  facing  down  the  webs  or  cheeks. 
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Aflar  ra-ttraiglitMiliic.  to  takm  ear*  of  any  aprinjr  due 
!•  tki  iwi^fniliy  or  tlw  wha —  of  rtr— ■■■  in  the 
fc«sli«.  tiMi  ■■«•  kolw  ar»  drOlad  and  Uw  flang*  and 

MftiWt  growid.  Threr  drilling  operation*  arv 
la  n«.  t.     BattMiiRff  at  tba  left  the  flans*. 

in  nec«aiiar>'  to  drill  through  one  of  the  couiiterweightH 
in  order  to  get  at  crankpins  2  and  3.  The  long  drill 
Hhown  at  A  roaches  down  through  the  second  pin  and 

drills  the  next  without  removing  the  shaft  from  the  fix- 
ture.   The  drilling  of  the  end  crankpins  is  shown  at  B. 

no.  i.   nniuj.vu  yi.AsohM  and  oil  iiouu 

art  Mag  driOad  with  a  multiple-npindle  head. 
«1i{W  tha  otber  opantiona  ara  the  drilling  of  the  oil 

tkravfii  tha  baaringa.  as  Indicatad  In  Fig.  I. 
•stvraa  (Fig.  6)  ahow  ho«  the  crankshaft  is 

ia  poaltlM  and  how  the  drills  are  guided  for  the 
dlfaiairt  driDlag  operationa.     It  will  be  noted  that  it 

in  which  the  two  counterweights  are  drilled  through  to 
avoid  changing  the  crankshaft  end  for  end. 

The  pin  bearings  are  next  ground,  after  which  the 
connecting  oil  holes  are  drilled  in  the  crank  webs  and 
the  distributing  oil  holes  drilled  in  the  bearings,  as  in 

Fig.  6,  which  shows  the  method  of  holding  the  crank- 

n«j.  «    rmiMJ^o  on.  fAMU'A'iKw  AKi>  msmriit-TiN'!  HOICKS,    nn.  7.    tai'I'IN*!  tiii: 
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shaft,  the  central  bearing  being  clamped  as  at  A  in  both 
cases.  The  crankshaft  is  indexed  by  means  of  the 
flange  holes  as  at  B,  and  the  outer  end  supported  as 
shown.  The  same  type  of  drilling  fixture  answers  for 
both  operations,  making  it  unneces.sary  to  transfer  the 
crankshaft  from  one  fixture  to  another.  The  drilling 
machines  are  conveniently  placed  so  that  the  fixtures 
can  be  readily  moved  from  one  to  the  other. 

The  tapping  of  the  holes  in  the  end  of  the  shaft  is 

C^^ 

FIG.   1.     TUKNING  PIN  BEARINGS  ON  LEBLOND  LATHE 

done  on  an  old  lathe  provided  with  the  swiveling  fixture 
as  shown  in  Fig.  7.  This  fixture  clamps  the  shaft  by 
the  end  bearings  as  shown,  the  fixture  being  indexed  by 
the  pin  A  and  swiveling  on  the  stud  B. 

Saving  Money  in  the  Assembly 
Department 

By  R.  F.  Heller 

In  these  days  of  economy  and  cutting  down  the  costs 
of  production  the  assembling  department  appears  to  be 
the  one  department  where  the  greatest  showing  along 
these  lines  can  be  made.  This  is  due  to  the  assembling 
department  usually  being  the  largest,  particularly  in 
factories  where  minor  machining  operations  to  size  are 
done  in  this  department,  and  where  the  majority  of 
operations  are  performed  by  hand.  Opportunities  to 
change  from  old  methods  to  new  are  unlimited  if  the 
foreman  is  at  all  resourceful  and  such  changes  usually 
require  little  or  no  cost  for  new  equipment. 

To  cite  a  particular  instance,  we  have  quite  a  number 
of  close  fitting  jobs  of  studs  and  pins  of  all  sorts  on 
which  the  cost  of  grinding  was  prohibitive  and  we  were 
at  the  mercy  of  the  screw  machine  department  as  to 
quality.  We  pressed  that  department  continually  for 
better  work  until  finally  the  foreman  got  an  idea.  He 

rigged  up  a  still  useful  thread-rolling  machine  by  grind- 
ing some  obsolete  threading  dies  smooth.  He  now  rolls 

almost  every  stud  and  pin  we  use  as  smooth  and  round 
as  one  may  wish,  eliminating  all  the  misery  from  the 
previous  disagreeable  fitting  jobs,  at  less  cost.  Where 
very  close  fits  of  such  pins  and  studs  are  required  it  is 
advisable  to  sort  such  work  to  size  by  a  graduated  taper 
gage,  then  it  is  easy  to  ream  to  fit. 

Getting  acquainted  quickly  with  the  various  parts 
of  a  machine  is  the  secret  of  success  in  assembling 
work,  otherwise  you  work  in  the  dark.  In  making 
changes  great  care  must  be  taken  to  assign  the  proper 
grade  of  help  to  perform  these  operations   under   the 

new  method  so  as  to  afTect  a  full  saving,  as  in  most  cases 
we  contemplate  changes  with  the  idea  of  simplifying 
the  operations  in  view.  Under  the  old  method  it  per- 

haps required  three  minutes  for  a  skillful  operator  at 
the  rate  of  45  cents  per  hour  to  perform  an  operation. 
If  under  the  new  simplified  method  it  required  but  two 
minutes  for  a  30-cent  operator,  it  would  be  advisable 
to  use  the  30-cent  operator  and  effect  the  full  saving. 

Great  care  must  also  be  taken  in  setting  new  rates  or 
time  required  to  perform  new  operations.  They  must 
be  set  high  enough  to  make  it  attractive  to  the  operator 
to  get  full  possible  production.  On  the  other  hand,  if 
set  too  high,  besides  the  loss  on  the  particular  operation 
set  wrong,  it  gives  the  operators  a  chance  to  make  what 

they  consider  a  day's  pay  too  quickly  and  gives  them 
time  to  idle  away  in  gossip.  In  many  cases  this  sows 
seeds  of  discontent  among  fellow  workers  and  takes  up 

the  foreman's  time  in  following  up  uncalled  for  troubles. 
Give  Credit  for  Suggestions 

Many  good  suggestions  can  be  derived  from  the  oper- 
ator by  keeping  in  close  touch  with  him,  for  he  is 

thoroughly  familiar  with  the  operations  he  performs 
and  if  at  all  intelligent  he  is  the  most  reliable  source  of 
information.  It  is  well  for  a  foreman  when  he  receives 

such  suggestions  from  his  men,  to  mention  who  sug- 
gested them  when  he  presents  them  to  his  superiors,  as 

that  will  further  encourage  such  suggestions  from  the 
men.  The  management  in  turn  will  give  the  foreman 
more  credit  than  if  he  presented  the  suggestion  to  them, 
omitting  to  mention  who  in  reality  suggested  it. 

A  foreman  should  never  neglect  to  listen  to  kicks  and 
complaints  from  operators  about  defective  parts  or 
material,  though  they  may  be  put  to  him  in  a  crude 
and  most  unbearable  way.  For,  from  such  sources  often 
come  the  best  information  as  to  further  improvements. 
The  best  foreman  is  he  who  can  listen  to  such  complaints 
without  his  temper  being  the  least  affected.  He  can 
then  bring  these  troubles  to  the  attention  of  the  proper 

sources  and  hammer  continually  until  the  trouble  is' 
removed.  This  affects  a  saving  of  scrap  and  of  time 
in  the  assembling  department,  as  this  department  is  a 
source  of  information  as  to  the  quality  of  work  pro- 

duced in  every  other  production  department  of  the  plant. 
Scrap  can  be  cut  down  considerably  and  time  saved  in 

sorting  by  having  proper  boxes  to  hold  scrap  and  de- 

fective parts,  each  marked  plainly,  set  at  each  operator's 
work  place.  The  operator  separates  it  as  he  finds  it, 
and  it  also  tends  to  make  him  more  careful  about  scrap- 

ping anything  he  may  be  able  to  use,  as  he  knows  you 
are  interested  in  what  he  scraps.  These  boxes  should 
be  collected  at  regular  intervals. 

In  hiring  green  help  it  is  usually  customary  to  inter- 
view applicants  as  to  their  past  experience  and  capa- 
bility before  placing  them  in  positions  they  are  fit  for, 

as  near  as  possible  to  your  judgment.  After  presenting 
new  help  to  a  reliable  operator  or  key  man  to  break  in, 
and  seeing  that  he  is  fully  equipped  with  necessary 
tools  and  material,  it  is  always  a  good  point  to  mention 

the  fact  of  your  conviction  "That  you  feel  sure  he  will 
do  well"  so  that  the  new  operator  hears  it.  The  new 
operator  will  appreciate  that  you  expect  him  to  make 
good  and  will  seldom  fail  to  come  up  to  your  expecta- tions. 

Make  no  promises  that  you  cannot  keep,  but  keep 
those  that  you  do  make.  Give  and  demand  a  square 
deal.  Be  pleasant,  never  lose  your  temper  and  you 
cannot  fail. 
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Dowd  dnginetnng  Company,  J/ew  )brk  City 

,,^  TteTVl  talk*  Ttoob  for  Turnlnjt  Spherical  and  Curved  Surfaces— 
Internal  and  External 

Finliihing— <;enrratinK  and  Forming  Attachments 

r*  Tin  iMiga  «f  took  for  lunti
nf  spherical  Bur- 

tecaa  II  ia  advlaahto.  aa  f ar  as  poaaible.  to  generate 

U»  awfaea  bgr  awii«iiiff  the  tool  on  a  radiua  of  the 

■Im.  Ob  hmB  work  of  brae*  or  of  other 

of  rach  a  dHraelar  that  they  can  be  readily 

It  ia  poaaMa  to  ebtaia  good  results  by  the  use 
•f  a  ftofuii  laal  carried  either  on  the  turret  or  the 

tfiiw  elliis  TW  Btrthod  previoosly  shown  in  Fig.  S56 

OM  kt  vpliad  alao  to  the  forming  of  a  spherical  sur- 

f^ig,  n  It  ■■  adeaatage  to  wV*  tools  self-contained  so 

far  M  poaafUe.  aad  tkaa  aflew  other  tools  to  be  used  in 
llw  tanaC  or  cresaallde  la  the  aaae  aetting  of  the  work. 

la  Pig.  M<  Is  showB  a  simple  form  of  spherical  turn- 
fer  the  worii  B.  The  bod)-  of  the  tool  C  is 

to  tke  tarret.  and  is  U-shaped  so  that  it  re- 
a  airieal  aHaber  D.  Thia  OMmber  carries  a  tool 

t  hM  la  plaea  bjr  tam  •etacrewa  F.  The  swivel  is 

pivoted  at  G  in  the  body  of  the  holder.  The  upper 

pertiaa  ia  attached  to  a  stem  H  in  such  a  way  that  it 
aaa  be  readltr  torned  by  awving  the  handle  K.  The 
alaai  H  la  tltad  with  a  stop  pin  L  which  comes  to  rest 
^alit  tke  atad  if.  thus  limiting  the  movement  o/ 
tke  taoL 

la  opsratloo.  the  workman  feeils  the  tool  by  hand  by 
trasplBi  the  haadle  K.  thus  generating  the  surface. 
IMa  af  tkia  eort  can  often  be  used  for  small  work :  but 
R  ia  limiteiit  that  thry  should  be  used  as  close  to  the 
aai  af  tka  e^ladle  as  posaible.  in  order  that  the  work 
4aaB  aol  have  too  much  overhang  and  thus  cause  vibra- 

Pankttlar  attention  most  be  paid  in  the  design  to 
rIfMitjr  of  the  tool,  as  no  support  is  provided. 

fonaiog  plate  Is  oaed  for  controlling  the 
af  a  carved  surfarr,  a  very  simple  arrangement 

on  ellea  be  aMde.  An  example  of  thin  sort  in  shown  in 
Fig.  W7.  whefv  the  work  A  has  the  projecting  end 
rmudaA  aa  ehown.  This  operation  docs  not  require  a 

pailliaiaitf  aeeorete  job.  yet  the  stock  must  be  re- 
awvad  aad  a  sanooth  surface  machined.  The  bracket  B 

te  itfarhed  to  the  way*  of  the  lathe  and  carries  a  form- 
C  as  ahowB.  The  croas-slide  is  fltted  with  a 
D  la  whkh  the  tool  E  is  carried.  Adjustment 

b  Mide  by  aeaae  of  the  aetacrew  at  F.  At  one  end  of 
Ike  Uocfc  the  roN  holder  G  Is  fastcaed  in  such  a  position 
tlMt  tke  f«0  If  oooMs  in  contact  with  the  form  plate. 

AH  r1gt>U  fmtt'^ 

In  operating  the  device,  pressure  is  applied  either  by 
weight  or  xpringR  in  the  direction  indicated  by  the 

arrow  at  A',  thus  holding  the  roll  firmly  ajrainst  the  form 
plate.  The  crossfeed  screw  feeds  the  tool  across  the 
end  of  the  work,  and  the  direction  of  travel  is  controlled 
by  the  contact  of  the  roll  with  the  plate.  A  very  simple 
device  .somewhat  cheaper  than  the  attachment  can  be 

made  by  using  a  form  plate  carried  directly  in  the 
tailstoclt  of  the  lathe.  This  does  not  require  a  special 
bracket  B,  and  it  can  be  made  up  somewhat  more cheaply. 

Inside  Generating  Tool 

Considerable  ingenuity  is  often  needed  in  designing 
a  tool  for  boring  an  inside  curved  sirface.  A  simple 
device  for  this  purpose  is  illustrated  in  Fig.  368.  The 

work  parte  A  and  B  arc  fastened  together  so  that  the 
two  pieces  are  bored  at  the  same  time.  The  body  of  the 
toolholder  C  is  held  on  the  cross-slide  of  the  lathe  by  n 
simple  bracket.  The  forward  end  of  the  bar  is  piloted 
at  D  in  the  work.  A  slot  is  cut  entirely  across  the  bar 

at  E.  and  in  this  slot  a  swivel  member  F  is  carried. 
The  tool  G  is  inserted  in  the  swivel  member  and  held 

in  place  by  two  setscrews.  as  shown.  One  end  of  the 
swivel  block  is  cut  in  pinion  form  as  indicated  at  H. 

The  side  of  the  bar  AT  has  a  rack  cut  upon  it  which 

no  M«.   nmr.n\r\\.  •n-RNWo  mbvicb 
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engages  with  the  pinion  H.  The  end  of  the  bar  L 
enters  the  hole  at  the  end  of  the  holder,  thus  giving 

additional  support.  The  bar  K  extends  entirely  through 

the  holder  C,  and  is  furnished  with  a  stiff  coil  spring  at 

M  acting  against  the  collar  N.  In  operating  the  device, 
the  cross-slide  is  moved  into  position  and  locked ;  after 

which  the  tailstock  is  screwed  up  against  the  end  of 

the  collar  .V  and  the  feed  is  obtained  by  movement  of 
the  tailstock  screw. 

In  Fig.  369  is  illustrated  a  device  used  for  turning 

the  spherical  surface  C  on  the  work  A,  which  is  held  in 

chuck  jaws  B.  The  surface  is  generated  by  a  radial 

movement  and  not  by  a  form  in  this  case.  The  cross- 
slide  D  is  fitted  with  a  bracket  E  on  which  is  mounted 

a  swiveling  member  pivoted  at  L.  This  swivel  contains 
a  toolholder  G  in  which  the  tool  F  is  adjustably  held. 

The  member  H  is  fastened  to  the  turret  face  and  con- 
nected with  the  link  K  fastened  to  the  swivel.  The 

forward   movement   of   the  turret  causes   the  tool   to 

A  special  bracket  F  is  fastened  to  the  ways  of  the 
machine  directly  under  the  work,  and  on  this  bracket 
a  swiveling  member  G  is  mounted.     This  member  car- rWoriA 

VUi.  367.   DEVICE  FOR  ROI'N'DIXG  THE  END  OF  A  CASTING 

travel  in  an  arc  of  the  desired  radius,  so  that  the  curved 
surface  is  produced  by  a  true  generating  action. 

Care  must  be  taken  in  designing  tools  of  this  sort  to 
make  sure  that  the  swiveling  member  is  well  supported 
and  gibbed,  so  that  there  will  be  no  lost  motion  or 
vibration.  In  the  case  shown,  the  swivel  is  turned  cir- 

cular at  M  and  is  held  down  by  means  of  a  circular 
strap  N,  which  is  fitted  carefully  so  that  there  is  no 
looseness.  If  required  for  a  large  diameter,  it  may 
sometimes  be  necessary  to  design  a  special  cross-slide 
to  hold  the  turning  tools,  in  order  that  sufficient  support 
for  the  swivel  member  may  be  obtained.  The  designer 
should  be  very  careful  to  lay  out  the  extreme  movements 
of  the  swivel  in  both  directions,  to  make  sure  that  there 
are  no  interferences. 

Spherical  Turning  Attachment 

There  are  numerous  cases  in  which  a  simple  attach- 
ment can  be  made  for  an  engine  lathe  to  turn  a  spherical 

surface,  such  as  that  shown  at  A  in  Fig.  370.  The  work 
in  this  case  is  held  on  an  arbor  B  driven  by  a  special 
dog  C  in  a  slot  in  the  faceplate.  The  outer  end  of  the 
arbor  is  supported  by  a  center  in  the  tailstock  D.  The 
ordinary  positions  of  the  carriage  and  tailstock  are 
reversed  when  using  this  fixture,  as  the  tailstock  is 
placed  between  the  carriage  and  the  headstock. 

FIG.    368.    INSIDE    SPHERICAL,   GENERATING   TOOL, 

ries  a  toolblock  H  in  which  the  tool  K  is  supported. 
The  toolblock  H  is  so  arranged  that  it  can  be  adjusted 
readily  toward  the  center  pivot  N,  so  that  various 
diameters  can  be  turned.  The  carriage  E  has  a  block  L 
fastened  to  it  and  connected  to  the  link  M,  the  other  end 
of  which  is  attached  to  the  swiveling  block  G.  It  is 

only  necessary  to  set  up  the  work  in  the  desired  posi^ 
tion  and  use  the  longitudinal  carriage  feed  in  the  regu- 

lar way.  The  tool  K  then  travels  on  the  circumference 
of  a  circle,  the  size  of  which  depends  upon  the  distance 
the  tool  is  set  from  the  center. 

The  operation  of  this  device  is  very  simple  and  the 
design  is  economical  with  regard  to  construction  cost. 
In  the  example  shown,  the  tool  K  is  at  the  rear  of  the 
lathe  so  that  there  is  a  lifting  cut  upon  the  swivel.  It 
would  probably  be  better  to  arrange  it  so  the  tool  is  at 
the  front  of  the  lathe,  as  the  pressure  of  the  cut  would 
then  be  downward  instead  of  upward.  The  general 
details  of  the  arrangement  would  be  the  same  in 
either   case. 

Combined  Curved  and  Straight  Turning 

It  is  rather  difficult  to  turn  a  given  diameter  so  that 
it  becomes  perfectly  tangent  to  a  curved  surface  on  the 
same  piece  of  work.  In  the  example  shown  in  Fig.  371, 
the  end  of  the  work  is  turned  to  a  radius  A  which  be- 

comes  tangent    to   the   outside    diameter   and   forms   a 

pig.    369.   CURVED   GENERATING   .\TTACHMBNT  FOR 'turret  I^\THE 
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I  ami  turn  tlw  eotakb  diameter, 
la  ImM  mi  «Mrtan  la  aa  Mffiaa  UtiM.  and 

b  rMBvvad  from  the  carriag*. 
B  la  ballad  la  the  bark  of  the  carriac*. 

la  tMa  hradMt  a  du^'elailed  member  C  i« 
1  m  fttti  h  vtn  alkW  freely  in  a  longitudinal  dir«c- 
A  Iklk  P  of  thr  proper  radiu*  is  pivoted  at  £  on 
Mat  aMMlbar.    Th*  other  end  G  la  pinned  to  the 
r.  arMak  b  attached  to  a  apecial  tooUlidt-  K  fitted 

aa  the  carrfas*.     This  tooldide  carrie« 
taai  B  hald  in  pUce  by  aaUcrawa  and  fur- 

arllk  a  hadUa«-up  wrew  for  fine  adjiutment. 
TW  latter  la  aol  alMwa  ia  the  illuntration. 
TW  Modi  L  ia  faatMted  to  the  alidini  member  C  in 

mmdk  a  paaltlaa  that   the  ahoulder  If  acU  aa  a  atop 
bar   I)  at    the  conqiletion   of   the 

It.    The  rod  S  i*  fastened  to  the 

I  C.  aad  paaaaa  thn>uvh  a  bracliet  R  which 
I  oa  the  way*  of  the  lathe.    The  spring  P 
the  collar  Q  pinnad  to  the  nhaft.  which 

tl  at  O  ia  the  bracket  mentioned. 
Ika  daekv.  the  rarriage  is  fed  in  the 

Igr  the  arrow  at  5,  and  the  radius 
with  the  Htop  it  while  work  ii 

tareed  crlladrfeal.  Whan  the  collar  T  itrikes  the 
tig»  of  the  bracket  R.  the  cylindrical  tumins  operation 
oaaaaa  aad  tka  radisa  turainr  etarta.  It  ia  evident  that 
tiM  mmmmmt  ot  tha  aMafaar  C  i«  arretted  at  this  point. 

of  the  slide  is  controlled  b)-  the 
faad  of  the  carriage  and  the  tool  H  travels 

aa  coaatraloed  by  the  bar  D,  thus  com- 

la  gaaaialiag  a  radiaa  oa  the  inside  of  a  piece  of 
Iba  laale  aaad  for  tha  parpooe  are  affected  very 
hy  tha  alae  of  tha   work   and    the   accuracy 

Whaa  a  coadltioa  like  this  is  found  great 

¥C> 

care  must  be  takan  in  the  design  of  a  gaaerating  tool 
to  bmIw  aare  that  it  has  sumeient  rigidity  to  withstand 
tha  praaaare  of  the  rut.  A  support  for  the  end  of  th(> 
bar  in  which  the  generslinir  attachment  is  contained  i.x 
uf  great  importance. 

In  Fig.  S7S  ia  shown  a  piece  of  work  A  held  in  chuck 
jawa  B  on  a  tunvt  lathe.  Thi*  inside  curved  surfa  . 
to  ba  generateil  tu  a  true  Hpherical  form.  The  chu.  ,. 
furnished  with  a  bushing  C  which  acts  an  a  support  for 
the  bar  B  held  in  a  bracket  />  on  the  face  of  the  turret. 
The  end  of  the  bar  F  enters  the  bushing,  and  a  collar  G 

i-omea  against  the  face  of  the  bushing  and  act««  n.x  a 
longitudinal  stop,  thua  positioning  the  bur. 

The  boring  tool  A'  is  held  in  a  .nwlvel  l)l(x:k  //  in  a  slot 
in  the  bar.  It  is  pivoted  at  /».  and  a  link  L  connects  the 
swivel  member  with  the  sliding  block  M  which  is  fitted 
to  a  longitudinal  slot  in  the  bar.  The  link  N  connects 
the  bracket  />  with  the  sliding  block  mentioned,  so  that 

;^^;§J5S^^^  |h 

no  m  <'owiMWBi»  ri'avw>  aiw  wmAsam  ti-rkimo arr  ATM  Mwrr 

.Cn»t  </«<r 

KIO     ITJ.   TWO    \IRTM<(t>8  OK  HOiUNO    AN    INSIDE   i-I'RVKI> St'RKAfB 

the  tool  can  be  fed.  A  heavy  coil  spring  O  is  placed 
between  the  shoulder  of  the  bar  and  the  end  of  the  hub 
on  the  bracket  I).  This  spring  keeps  the  thrust  washer 
G  up  against  the  face  of  the  bushing  C  at  all  times. 
In  operation,  the  turret  is  moved  forward  until  the  tool 
is  in  poaition  ready  to  start  the  cut,  after  which  the  feed 
is  engaged.  The  turret  then  travels  forward,  carrying 
with  it  the  bracket  I),  pushing  the  link  N  along,  and  t>iu» 
causing  the  tool  K  to  describe  the  proper  radius. 

A  somewhat  similar  arrangement  for  the  same  piece 
of  work  ia  ahown  at  ZZ.  This  application,  however,  ii 
made  to  an  engine  lathe.  The  cross-slide  Q.  has  mounted 
upon  It  a  holder  R,  into  which  the  bar  S  is  clamiud. 
The  end  of  the  bar  is  piloted  in  a  bushing  at  T.  but  no 
Ktop  collar  is  used.  A  swivel  block  U  is  provided  with  a 
pivot  at  V  and  contains  the  tool  W  which  does  the 
boring.  This  block  is  connected  by  means  of  a  link  X  to 
the  block  Y,  which  is  tapped  to  receive  a  threaded  rod 
connected  to  the  handwheel  Z.  By  operating  this  hnnd- 
whoal.  the  block  Y  travels  in  the  slot  to  which  it  is  fitted. 
thus  moving  the  link  X  and  causing  the  tool  to  travel 
in  the  desired  direction. 
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Shall  We  Standardize  Tapers? 
THE  following  paragraphs  conclude  the  expres- 

sions of  opinion  on  the  merits  of  various  taperi. 

These  statements  are  given  with  a  view  to  crys- 
tallizing sentiment  in  favor  of  one  particular  type, 

suitable  to  all  branches  of  the  machine-tool  industry. 

The  first  and  second  parts  of  the  articles  were  pub- 
lished April  13,  and  April  20,  respectively. 

No.  40.  It  would  seem  to  us  that  with  the  thousands,  and 
even  hundreds  of  thousands  of  machines  and  items  already 
arranged  for  the  tapers  already  in  existence,  the  Morse 
more  especially  (with  the  exception  of  perhaps  certain 
milling  machines),  that  the  change  along  the  lines  you 
suggest  would  be  very  confusing  and  expensive  for  all 
concerned,  and  we  should  question  the  advisability  of  con- 

sidering any  change.  In  our  case,  we  probably  do  not 
have  more  than  a  dozen  orders  in  a  year  for  a  taper 
differing  from  our  regular  Morse  taper,  and  they  are  gen- 

erally for  the  Brown  &  Sharpe  taper.  We  think  the  same 
rule  would  apply  to  the  Brown  &  Sharpe  people  in  any 
application  that  might  come  to  them  to  fit  their  machines 
differing  from  their  own  taper. 
We  should  think  it.  would  be  a  very  serious  matter  to 

consider  after  so  many  years  of  having  an  established 
taper,  such  as  the  Morse  taper,  to  consider  making  any 
change.  From  our  own  standpoint  you  can  understand  it 
would  be  a  very  serious  matter  for  us  to  consider,  and  we 
should  hesitate  about  doing  so. 

No.  41.  Inasmuch  as  there  are  several  good  standards, 
the  most  popular  of  which  are  probably  Brown  &  Sharpe 
and  the  Morse,  the  bringing  about  of  a  single  standard  for 
tapers  would  naturally  meet  with  opposition  from  some 
manufacturers  and  the  many  users  who  might  feel  that 
a  single  standard  would  cause  them  some  inconvenience 
and  expense.  Most  of  the  specifications  received  by  us 
are  for  the  Morse  standard,  although  there  are  some  for 
the  Brown  &  Sharpe. 
We  shall  be  glad  to  co-operate  with  whatever  policies 

the  engineering  societies  may  decide  upon.  At  any  rate, 
we  wish  you  success  and  regardless  of  opposition,  we  feel 
that  you  are  making  a  step  in  the  right  direction. 

No.  42.  The  question  brought  up  in  your  letter  is  one 
that  we,  too,  would  like  very  much  to  see  settled,  and  we 
think  there  is  no  time  like  the  present  for  accomplishing 
the  standardization  of  tapers.  We  would  say  by  all  means 
the  Morse  taper,  and  would  like  very  much  to  see  all  ma- 

chine tool  builders  adopt  it  as  a  standard.  In  this  same 
connection  we  might  state  that  we  have  been  trying  to 
get  tap  manufacturers  to  standardize  on  the  diameter  of 
their  taps  for  the  past  three  years,  but  have  been  unsuc- 

cessful, and  it  is  therefore  necessary  for  us  to  make  a 
different  size  collet  for  each  different  make  of  hand  taps 
and  for  each  size  of  tap  that  is  made.  We  would  welcome 
any  standardization  of  these  diameters  by  the  various  tap 
manufacturers. 

No.  43.  Our  use  of  tapers  is  quite  limited  and  practically 
confined  to  the  purchase  of  tools  with  them.  It  would  be 
a  convenience,  of  course,  to  have  one  standard  for  many 
uses  and  we  would  welcome  such  uniformity. 

No.  44.  We  can  readily  understand  your  purpose  in  rais- 
ing this  question,  although  it  seems  to  us  to  be  somewhat 

late  in  the  day  to  standardize  on  tapers.  If  it  was  decided 
that  a  taper  different  from  the  one  we  now  use  should  be 
adopted  as  standard,  it  would  cause  us  no  end  of  trouble. 
We  have  10,000  machines  out  using  the  taper  that  we  have 
considered  as  standard.  To  change  over  all  new  machines 
to  another  taper,  and  have  two  different  types  of  tapers, 
requiring  two  different  sets  of  spindles  for  repairs,  would 
lead  to  considerable  difficulty  and  confusion.  Should  we 
on  occasions  send  the  wrong  taper,  considerable  expense 
Would  have  to  be  incurred,  as  our  men  would  be  obliged 

to  go  to  the  customer's  plant  and  straighten  the  trouble  out. 
If  the  taper  in  the  spindle  of  our  headstock  does  not 

happen  to  fit,  a  demonstrator  may  have  to  travel  several 

hundred   miles   to   help   the  customer  decide   why   it   does not  fit. 

We  make  a  taper  hole  in  the  headstock  and  footstock 
spindles  because  we  want  to  have  a  certain  condition  of 
proper  fit  and  support  for  the  centers  of  these  two  heads. 
A  Jarno  taper  has  been  selected  because  the  formula 
determining  the  size  of  the  taper  is  an  easy  one  to  remem- 

ber and  follow,  and  because  it  has  just  the  right  amount 
of  taper  to  make  the  centers  fit  with  the  proper  degree 
of  tightness. 

No.  45.  This  company  has  for  many  years  used  and  advo- 
cated the  Jarno  taper  for  the  spindles  of  both  milling 

machines  and  lathes.  We  have  believed,  and  still  believe. 
that  the  Jarno  taper  is  by  far  the  most  desirable  among 
those  commonly  used  as  standard. 

However,  we  recognize  the  desirability  of  uniformity  of 
practice  among  manufacturers,  and  for  the  sake  of  uni- 

formity we  would  be  willing  to  consider  the  adoption  of 
other  standard  tapers.  In  fact,  we  are  already  equipping 
some  of  our  milling  machine  spindles  with  Brown  &  Sharpe 
tapers  and  are  seriously  considering  the  matter  of  equip- 

ping some  of  our  lathe  spindles  with  Morse  tapers. 
No.  46.  There  can  hardly  be  a  doubt  as  to  the  Morse 

taper  being  best  for  machine  tool  use.  Nearly,  if  not  all 
small  tools,  drills,  etc.,  have  the  Morse  taper — it  drives  out 
easier.  We  feel  sure  that  Morse  is  "IT"  and  we  would  sure 
like  to  see  it  made  standard. 

No.  47.  We  believe  a  standard  taper  for  machine  tools 
would  be  a  very  good  thing.  We  have  always  used  the 
Morse  system  and  it  is  standard  for  all  drilling  machines 
so  far  as  we  know.  Regarding  the  other  systems  we  have 
not  used  them  enough  to  be  able  to  intelligently  discuss them. 

Uses  Jarno,  and  Modifications 

No.  48.  At  the  present  time  there  is  considerable  con- 
troversy and  difference  of  opinion,  in  our  own  organization, 

as  to  the  proper  standard  taper  to  be  used  in  engine  lathe 
spindles,  the  question  being  whether  we  should  finally 
standardize  on  Morse  tapers  or  a  modified  Jarno. 
We  are  all  fully  conversant  with  the  fact  that  Morse 

tapers  are  used  in  vertical  drilling  machines,  this  being  the 
standard  adopted,  and  that  in  general  a  standard  has  also 
been  adopted  for  milling  machines.  The  fact  remains,  how- 

ever, that  there  are  various  types  of  tapers  used  in  engine 
lathes  and  it  seems  to  be  the  opinion  of  some  that  it  would 
be  much  better  to  adopt  a  taper  which  does  not  conform 
to  the  taper  of  drill  shanks,  thereby  positively  eliminating 
the  possibility  of  using  our  tailstocks  for  drilling  purposes. 

Every  good  mechanic  appreciates  the  fact  that  the  tapers 
of  the  head  and  tail  spindles  are  very  essential  parts  of  the 
machine  and  should  not  by  any  chance  be  bruised  or  abused 
in  any  way  by  inserting  shanks  with  tangs  similar  to  those 
used  on  drills.  However,  in  order  to  use  a  Jarno  taper 
we  have  considered  modifying  the  length,  as  there  is  no 
doubt  that  the  general  feeling  exists  that  the  Jarno  taper 
is  rather  long. 

We  therefore  have  considered  using  a  Jarno  taper  with 
the  formula:  No.  of  taper  =  D  (large  diam.)  -|-  8;  length 
=  2  D  +  1.75  in.;  small  end  =  D  —  0.05  L,  with  the  hole 
relieved  h  in.  back  of  the  taper.  Where  the  customer 

insists  on  using  a  Morse  or  Brown  &  Shai"pe  taper  a 
sleeve  may  be  furnished  having  a  modified  Jarno  taper 
on  the  outside  and  a  Morse  or  Brown  &  Sharpe  taper  on 
the  inside. 
There  is  a  still  further  advantage  in  using  a  modified 

Jarno  taper  in  that  the  practice  today  calls  for  large 
holes  through  the  head  spindle,  which  by  investigation, 
shows  that  they  vary  according  to  the  size  of  the  lathe  in 
fractions  of  an  inch,  as  per  example,  13,  li,  li,  Ig,  15,  etc. 

By  referring  to  the  Morse  taper  table,  it  will  be  noted 
that  the  small  end  of  the  taper  varies  by  quarters,  there- 

fore it  will  readily  be  seen  that  by  using  Morse  tapers  it 
becomes  necessary  to  use  adapters  which  introduce  a  sec- 

ond joint  or  fitting,  or  to  lose  approximately  one-half  the 
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mmt  w  caa  ■>•  ••  mmm  wlqr  av*  •  tua^ani  sImmiM 

«.  W«  tMl  Item  wmM  U  ahaoal  as  U4  a  prapo- 
te  <^^Ha  a^  atasiai^— aaaaty.   Maiaa  ta|^  la 

*•  Jww  ar  ■ram  A  Sterya.  aa  It  wadi  W  ta 

•  Mr  oalia  if  BaMwaaMal  la  aMUte.    WUb  It 

in^fclr  ha  4m«,  tf  ipvwi  avor  a  taac  p«r<ad  of 

va  fcal  llat  wllkial  flaallaa.  aar  caalaMan  woald 

a  anal  ail— i  atfl  Mkkw  wt  ta  ■aaatertarr  ma- 

«Ml  tfM  ytvaaal  ateaAavia.  TMi  waaM  W  aa  ac<«unt 

te«  ttel  Omg  !»«<»  Ifciawaia  af  Mhia  «M  up 

—  '  ,  aaBM*  aad  rharka.    To 

•r  la  anai^  la  aaa  aavarai  dilfcrant 
rompliralion 

  4eali(.  It  would 

a  wrm  VtaM  la  ka  M»  ta  latarrhanga  arbor*. 
,   iii>*«,   lathaa  and 

h  wmM,  kaawvar.  ba  a  harJahip  to  ask 

•a  cany   tit*  ad.litional   equip- 
teaa  become 

t«    be 

A  Sivui  or  T* 

Ihi  ML  Wa  ara  ar  tka  oflaioa  tkal  aan*  of  tha  exiatinr 

la»an  a*«  conart  la  tlwacy  aad  daatga  and  that  none  of 

tbMi  alMaU  ia  ifaalai  aa'a  iUadaiJ  taper  for  machine taal  tallliii      Vabal  tkat  Umm  akaaU  ba  two  atandard 

I  la.  IMT  faat  akeakl  ba  adopt«l  for 
;  awi  a  Uper  of  I  In.  per  foot 
and  millinc  machine  tooU.  Then, 

•ow  in  u«e  are  much  lonjter  than 
af  the  Upera  were  daslrned  at  a 

vara  flatabai  by  hand;  now,  how- 
.    »  riMaka.  are  rround  to 

it  la  aa  farfM.  thaoretieally  at  least, 
can  nwka  it.     In  our  opinion  taper 

a(  tMr  ptaaaart  Wa«th  wo«U   be   auf- 
ia  aaitkalatty  traa  af  tba  largar  aixa  of 

r,  tha  Brawa  A  Sharp*  lapara,  if  mad* 

-  aT'MM  la.  par  fkal,  ai^t  be  adopted  for  aU arllh  tha  aaeaptien  that  the  No.  6  and 
I  ha  aattiaty  aUaiaated  a*  they  ar*  laMon 

■ha  la  aa  practkal  foaaae  for  havinc  two  No.  9 
aai  t«a  Nok  It  tapara.    Aa  to  tba  length*  for  thaa* 

■(  the  folleariac: 

1  la  Ka^  I  aaaU  ba  adoplad  aa  thay  are;  No.  7  •hould 
ba  tl  te.  hi  laacth;  Maw  •  ahaaU  ba  t  la.  la  icnrth;  No.  10 

1  ba  SI  bk  hi  lai«tk:  No.  11  dwaid  ba  4  b.  in  lanffth; 
Na.  IS  ahoaU  ba  41  te.  ta  lenrtk. 

If  auda  aalferaily  0.426  in.  to  tha 
far  al  drill  eparatlona  with  tha 

eaeepctaai  tl^t  tha  l«wtha  dMald  ba  aa  foUows: 
No.  «.  li  la.  law;  N*.  1.  II  ta.  Iai«:  No.  t,  2  in.  lone; 

IU.«.Stta^lawM-4ttalMw:Mo.S.tl  ta.  long:  No.  6 
m4imm'.4  taTlaaK. 
WMta  traUy  baltailBC  that  tha  adapHnn  of  some  oea 

ra«ld  b*  aMat  biaadflal  la  tha  awchine  buildara. 
la  tha  aaara.  w*  ar*  of  the  opinion  that  It  will  ba 
la  aaaaaipliah  anything   in   thia  direction.     An 

»  adapt  a  ataadard  aloag  tha  aho*a  or  aimilar 
ta  aar  apialaa  faartt  ta  addtac  aaothar  *y*tem 

aff  taaan  la  ihaaa  atraadir  aalattaff.  bat  woald  not  aapplaat 
af  ttaa.    Wvm  H  mam  aaa  ayataai  eooU  ba  davlaad 

frith  tha  aapiMial  of  aU 

V  pariod  < 
aali^araal adoption    of    tha 

trofOLt  Ni 
Too 

tt  raadoai  taaera.  aa  ia 

the  caa*  at  prinat  with  the  different  sita  Upara.  All 
Brown  A  Sbarpa  tapara  ahoold  b*  I  in.  to  the  foot  if  both 
tapeni  ar*  to  be  retained.  If  a  single  standard  ia  to  be 
•doptod,  that  atandard  should  be  either  one  of  the  above, 
or  aaa  af  ahaal  A  to  the  foot.  It  would  simplify  matter> 
rawaldarably  if  aaa  standani  taper  ware  to  be  used. 

Aaothar  thtac  to  whirh  you  may  call  attontion  in  the 
manufaalai*  of  auichine  tools  is  the  standardisation  of  cer- 

tain thraada  aad  parts  for  different  machines.  For  instance 
on  tha  apiadla  nose  of  a  lathe  or  a  milling  machine,  a  cer- 

tain standard  ahould  be  maintainml  for  each  site  lathe  so 
that  the  purchaser  of  lathe*  could  use  the  same  chuck  on 
all  14-iB.  tathaa,  and  tha  aame  rhurk  on  all  the  20-in.,  ate. 
At  th*  praaent  time  evary  manufarturer  placeH  his  own 
id*a  of  th*  number  of  threads  to  the  inch  on  the  nose  of 
the  «pindle  of  both  the  lathe  and  the  milling  machine,  and 
conaequently  the  purchaser  of  the  machine  must  have  a 
large  aupply  of  chocks  on  hand  to  At  all  different  makes 
of  lathea. 

No.  62.  At  an  aafftaaar  the  problem  that  presents  itself 
ia  to  standardise,  if  possible,  upon  one  kind  of  taper.  From 
the  stand|M>int  of  the  shop  the  problem  is  to  utilise  all  of 
the  tools  and  equipment  which  they  now  have.  Thin  shop 
uses  both  Brown  A  Sharp*  and  Mor«e  tapers.  We  have  no 
machines  with  the  Jarno  taper.  The  latter  is  very  con- 

venient because  of  the  ease  with  which  it  may  be  flgfured, 
but  from  practical  experience  its  limited  application  to  vari- 

ous machine  tools,  in  so  far  as  this  shop  is  concamed,  would 
suggest  its  entire  elimination. 

As  to  the  other  two  tapers,  the  Mora*  so  far  predomi- 
nates in  numbers  over  the  Brown  A  Sharp*  that  I  would 

suggest  it  be  used  exclunively,  if  either  of  the  two  are  to 
be  made  the  standard.  Thifi,  of  course,  is  merely  the  reflec- 

tion of  the  practice  of  one  shop.  Practically,  I  question 
seriously  whether  any  change  could  be  made  for  a  con- 

siderable number  of  years  in  any  shop,  but  I  do  feel  that 
new  equipment  uainff  one  or  the  other  of  the  two  tapera 
would  help  in  the  long  run  in  the  matter  of  economy  in 
production  in  this  country. 

Jarno  Sbbms  Bbbt,  Bdt — 

No.  63.  Undoubtedly,  the  Jarno  taper  has  advantages 
which  do  not  appear  in  the  others  and  we  should  say  of  the 
three  mentioned  that  this  one  would  be  the  best  if  we  could 
have  but  one.  W*  have,  however,  so  much  machinery  and 
so  many  small  tools  tied  up  to  the  other  two  systems  that 
it  looks  like  a  rather  hopelaaa  task  to  attempt  to  make  any 
very  radical  change.  We  will  be  aatiaflad  to  use  Brown  A 
Sharp*  tapers  for  our  milling  tools  and  Morse  tapers  on 
our  drill  presses,  although  it  would  be  very  nice  if  the  drills 
could  b*  used  in  the  milling  machineii  and,  occasionally,  if 
an  end  mill  could  be  Inserted  in  a  drill  preas,  which  would 
b*  the  case  if  the  same  taper  were  used  for  everything. 

If  a  standard  ia  to  be  gradually  adopted,  it  looks  as  if 
the  Jamo  would  be  tha  beat  thing  to  aim  for,  although  wi- 
cannot  Just  now  see  where  it  will  be  able  to  get  a  sub- 

stantial foothold  which  will  be  necessary  before  it  can  com- 
pete with  either  of  the  other  two  as  a  universal  standard. 

No.  54.  In  connection  with  our  line  of  drilling  machines, 
we  fumiah  spindles  with  No.  2  Morse  taper  hole  and  do 
not  recall  ever  having  a  request  for  machines  with  any 
other  taper.  For  milling  machines,  we  have  adopted  a 
Brown  A  Sharpe  taper  for  the  hole  in  the  spindle  and  tMi 
has  been  generally  satisfactory. 

Thar*  ia  no  doubt,  however,  that  the  adoption  of  a  stand- 
ard taper  would  have  a  great  many  advantages.  Just  what 

this  taper  should  be,  however,  ,should  be  decided  by  wiser 
head*  than  oura. 

Na  66.  I  feel  it  ia  extremely  unfortunate  that  various 
tapara  should  be  employed  in  the  production  of  machine 
tools,  and  on  the  face  of  It,  it  would  seem  to  me  that  there 
would  b«  no  raaaoo  why  a  standard  tap*r  could  not  have 
bean  ntilisod  in  place  of  the  various  tapers  which  are  now 
employed.  The  Jamo  taper  appeals  to  me  as  being  the 
most  simplifled  type  of  taper  that  could  be  employed,  and 
if  we  ahoold  at  any  tine  develop  a  line  of  grinding  ma- 
chinaa,  yoa  can  rest  aaanrad  that  the  Jamo  taper  will  be 
tha  on*  ttaad  in  our  daaigna. 

No.  66.  We  are  uains  more  of  the  Morae  tapers  than  the 
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Brown  &  Sharpe  or  Jamo.  As  a  matter  of  choice,  we  favor 
Morse  only  because  it  seems  to  be  more  universal  in  our 

shop.  We  are  in  hearty  accord  with  the  adoption  of  a  single 
standard  in  this  connection  because  of  the  expense  and 

trouble  found  in  maintaining  two  or  three  tapers  in  tha 
shop. 

GENIiRALLY  ENDS  IN  DISCUSSION 

No.  57.  This  question  has  been  discussed  many  times,  and 
it  generally  ends  there.  We  have  frequently  been  applied 

to  on  the  subject  of  drill  shank  tapers,  and  have  stated  our 

own  practice.  We  decided,  probably  in  the  sixties  or  earlier, 

that  the  i-in.  taper  per  foot  was  too  small  for  satisfactory 
use  on  account  of  its  tendency  to  wedge.  A  taper  of  2  in. 

per  foot  was  found  to  be  better,  and  we  adopted  it  for 
lathe  centers  and  drills.  We  also  found  that  driving  by  a 

tang  on  the  small  end  of  the  shank  was  very  unsatisfac- 

tory and  that  tangs  were  frequently  broken  oflf,  thus  ruin- 
ing the  drill.  We  therefore  adopted  the  plan  of  keyseating 

drill  shanks  and  provided  drill  chucks  with  a  long  parallel 

key  or  spline  for  driving.  This  construction  has  proved  to 
be  eminently  satisfactory.  We  never  break  a  shank.  While 

many  people  have  conceded  the  superiority  of  our  standard, 
comparatively  few  use  it,  and  drills  thus  made  cannot  be 
obtained  from  stock. 

No.  58.  We  agree  with  you  that  it  is  emphatically  im- 
portant that  we  should  have  a  single  standard.  The  Morse 

taper  seems  to  be  very  satisfactory  for  drills,  and  as  that 

taper  has  been  in  existence  a  long  time,  we  do  not  see  any 
reason  why  the  same  taper  could  not  be  used  in  lathe  spindle 
and  other  machine  tools  where  a  taper  in  the  spindle  is 
required. 

A  number  of  years  ago  the  writer  was  appointed  as  a 
committee  of  one  to  look  up  and  endeavor  to  standardize 
electric  motors  for  machine  tools.  His  correspondence  with 
the  various  manufacturers  of  electric  motors  was  very 
interesting.  Each  manufacturer  acknowledged  that  it  would 
be  an  excellent  idea  to  have  electric  motors  standardized, 
but  each  manufacturer  wanted  all  the  other  manufacturers 
to  come  to  his  standard.  We  hope  that  the  standardization 

of  tapers  for  spindles  may  be  brought  about. 

Romances  of  Metal  Working — The  Legend 
of  Rudolph  of  Nuernberg 

By  H.  H.  Manchester 

The  tradition  of  Rudolf  of  Nuernberg  was  narrated 

by  Conrad  Celtes  in  his  description  of  the  city  of  Nuern- 
berg, about  1491. 

From  this  story  Rudolf  of  Nuernberg  was  long  con- 
sidered the  inventor  of  wire  drawing  in  the  14th  cen- 

tury, but  we  know  that  the  invention  had  been  made 
several  centuries  before.  As  a  matter  of  fact,  the  story 

itself  emphasizes  his  work  as  involving  great  improve- 
ments, rather  than  the  original  invention.  The  legend 

may  be  retold  as  follows: 
Rudolf  and  his  son  were  wire  drawers  in  Nuernberg 

in  the  14th  century.  At  that  time  there  was  a  great  de- 
mand for  heavy  iron  wire  to  be  used  in  chain  armor, 

and  for  fine  wire  to  be  used  in  winding  with  yarn  for 
purposes  of  embroidery.  In  those  days  the  process  of 
making  wire  was  either  the  ancient  one  of  cutting  a 

thin  strip  of  metal  and  hammering  it  round,  oi*  else  of 
drawing  the  wire  through  the  steel  draw  plate  by  main 
strength  with  the  aid  of  pincers  to  grasp  the  wire,  and 

perhaps  a  swinging  seat  to  allow  a  longer  and  easier 

pull.  Of  course,  this  was  hard  work,  and  Rudolf  dis- 
covered that  it  could  be  lightened  by  the  use  of  wheels. 

Whether  this  was  the  winding  of  a  wire  on  a  drum,  as 

it  was  represented  in  pictures  early  in  the  15th  cen- 
tury, or  whether  Rudolf  actually  discovered  how  to 

apply  water  power  to  wire  drawing,  which  is  not  repre- 
sented in  pictures  for  another  century,  is  uncertain, 

but  the  greater  likelihood  is  that  his  improv«raent  was 
the  use  of  drums  for  winding  the  wire  through  the  draw 

plate. At  all  events,  his  process  was  so  much  easier  and 
faster  that  he  soon  acquired  considerable  wealth.     He 
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tried  to  keep  his  process  secret,  and  was  in  a  measure 

successful,  but  he  could  not  disguise  his  growing  pros- 
perity. As  a  consequence,  the  other  members  of  the 

guild  began  to  suspect  that  he  was  concealing  craft 

secrets  from  them,  and  getting  hold  of  his  son  suc- 
ceeded in  so  wheedling  and  bribing  him  that  he  eventu- 

ally disclosed  the  entire  secret. 
This  so  enraged  Rudolf  that  he  flew  at  his  son  in  an 

attempt  to  kill  him,  but  he  managed  to  escape  into  exile, 
the  outcome  of  which  was  to  extend  the  knowledge  of 
wire  drawing  still  further. 
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A  Chart  to  Aid  the  Figuring  of  Helical  Gears 
RrlaUMi  Bctwcvn  the  KIrmcnts  of  llciiral  Gears — Method  of  Conistructinfir  the  "Spiral* 

Gtmr  Protractor— More  Rapid  Solution  of  Problems  in  Helical  Gearing 

t%i^  lOacMlrM. 

By  W.  C  STEUART 

I  AM  OMNO  to  erii  iImm  aytnU.  inatoM
i  of  h«lical 

tmn  fw  tW  MHM  i«MM  Uuu  mMt  pMpIt  Mjr 
-aw-r"  ar  "mkBt"  for  -«•  noT ;  I  d»  net  ««nt  to 

^fMT  pricylik.  I  •!«■  caO  Umoi  "Spiral  GMnk**  for tlial  !•  Ilw  tona  wMck  mhI  of  m  um. 

taM  y«at«  M«i  aptr*!  tMn  w*r«  reimnM  amoiit  at 

PAKimiS  or  «n'i;  .\n. 

HI     2 <-<iM- 
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l-IT»  lirJ« 

M  a  MTt  sf  dark  aad  btoodr  iny*t«r>'.  Even  the  "Chief" 
kteMlf  <lid  ao*  kaov  how  to  flturc  them,  end  if  e  pair 
of  iviral  foan  awo  «raato4  to  At  iato  tbo  doeign  of  » 

«  «oald  eoad  tke  contor  dbaoiuions.  clear- 
to  eooM  foar  manufacturer  who  would  de- 

alga  a  pair  of  fears  to  ault  and  aood  u*  a  special  cutter 
for  *<*ff«y  ttMBL  As  for  rutting  them  with  standard 
spar^MT  eattors,  wo  did  aot  know  such  a  thing  was 
aaarfUa.  Wo  hova  aB  ha  mod  a  few  things  since  our 
rob  Aqrsw  bowevor,  beoides  knowing  better  than  to  go 

n«|  Into  tbe  abop  to  borrow  "a  left-handed  monkey 
or  a  'lifting  and  st^ng  tool"  for  some  bald- 

loi  baepoctadotf  aooior  who  appeared  to  our  ad- 
to  haaa  a  eioro  profound  knowledge  of 

tbea  Piafoeaor  Swoot 
ever-obaadaot  kaowtedgo  I  have  since  ac- 

^ifwd  oa  the  •objert  of  spiral  gears,  I  pmpnae  to  set 

forth  in  thb  article,  together  with  a  description  of  a 
spiral-goar  protractor  which  any  draftsmsi)  may  make 
for  himself,  and  which  he  will  find  n  decided  help  in 
designing.  I  am  going  to  write  this  article  with  the 
supposition  that  the  reader  knows  nothing  about  spiral 
gears  beyond  having  seen  them,  m)  that  it  will  be  aa 

intelliK>l>le  as  possible  to  all  of  my   i-euders. 
If  the  reader  will  get  the  idea  (Irmly  Axed  in  his  mind 

that  a  spiral  gear  is  nothing  but  a  short  section  of  a 
multiple-thread  i«crew.  or  of  a  worm,  and  that  the 
drix'er  and  the  driven  bear  the  same  relation  to  each 
other  as  a  worm  and  wheel,  he  will  have  made  quite  a 
step  toward  an  understanding  of  the  subject.  If  ho 
will  further  bear  in  mind  that,  owing  to  the  great  lead 
and  the  similarity  of  form  between  the  driver  and  the 
driven,  the  worm  may  become  the  wheel  and  that,  con- 

soquentb't  either  one  of  a  lutir  may  be  the  driver,  ho 
will  have  gone  still  another  step. 

Just  as  we  may  theoretically  unwind  the  thread  of 
a  screw  and  lay  it  out  upon  our  drawing  paper  as  a 
triangle  whose  base  is  the  circumference  of  the  screw, 
its  altitude  the  lead  and  the  angle  of  the  hypothenuso 
the  angle  of  the  thread,  ho  we  may  lay  out  a  spiral  gear 
and  apply  to  it  the  same  terms.  Thus,  a  spiral  gear 
having  a  tooth  angle  of  45  deg.  will  have  a  lead  exactly 
e4|ual  to  its  circumference.  A  glance  at  Fig.  1  may  help 
thoeo  to  whom  this  is  not  entirely  clear.  Here  the 

diaaioter  C  is  spread  out,  as  it  were,  into  the  circum- 
ference and  becomes  the  base  of  the  triangle,  or  C. 

The  line  of  the  tooth  B  is  extended  on  the  tooth  angle  D 

and  becomes  the  hypothenuse  R',  while  upon  completing 
the  triangle.  A'  becomes  the  lead.  In  order  to  show  the 
relation  between  spur  and  spiral  gears,  there  is  shown 
in  Fig.  2  a  diagrammatic  representation  of  spur  and 
spiral  gears  each  having  but  two  teeth,  the  others  being 
cut  away  to  avoid  confusion. 

A  little  consideration  of  the  diagram  will  show  that 
for  a  gear  of  a  given  number  of  teeth,  as  the  angle  of 
the  teeth  departs  more  and  more  from  the  right  angle 
of  a  spur-gear  tooth,  one  of  two  things  must  happen : 
either  the  diameter  of  the  gear  must  be  increased,  or 
the  pitch  and  size  of  the  teeth  must  be  decreased,  in 

■      pia.a 

I'KJH     I    Til   I. •  ilt.M'HIf    MKTllon  OK    KKI'HKHBNTI.\0 
MATI.NO  MKI.KWI-  fiK.\MM 

order  to  keep  the  gear  of  the  same  pitch  diameter. 
Fig.  3  shows  the  relation  between  the  circular  and  the 
actual  pitches  of  the  tooth  of  spiral  gears. 

It  will  he  seen  (hat.  If  we  do  not  wish  to  increase  the 
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pitch  diameter  of  our  gear,  we  must  have  cutters  that 
will  cut  teeth,  smaller  than  standard  pitch  in  proportion 
to  the  increase  in  angle.  This  would  mean  that  for 
eveiy  change  in  tooth  angle,  be  it  only  by  one  degree, 
■ve  would  have  to  use  a  different  cutter,  and  no  two 
gears  of  different  angle,  even  though  they  had  the  sam€ 
number  of  teeth,  would  have  teeth  of  exactly  the  same 
size.  If,  instead  of  this,  we  use  a  standard  spur-gear 
cutter,  all  gears  of  the  same  pitch  will  have  the  same 
size  teeth,  like  spur  gears,  but  their  pitch  diameters 
will  increase  as  the  angle  of  their  teeth  departs  from 
the  zero  angle  of  a  spur  gear.  Now,  as  good  workable 
.'spiral  gears  may  be  cut  with  spur-gear  cutters,  it 
follows  that  this  is  the  most  economical  and  satisfactory 
method  to  follow  in  designing  them. 

No  special  cutters  whatever  are  required,  while  with 
the  other  system  a  special  cutter  is  necessary  for  every 
gear.  With  the  one  system,  a  shop  with  the  usual  com- 

plement of  spur-gear  cutters  is  prepared  to  produce  any 
gear  that  may  be  required ;  with  the  other  system  such 
an  infinite  number  of  cutters  would  be  needed  that  it 
would  be  out  of  the  question  to  carry  them  all  on  hand. 

In  designing  a  pair  of  spiral  gears,  the  following 
factors  are  either  fixed  or  known:     The  distance  be- 

FIG.  9.     PARTS  FOR  CH.\RT 

FIG. 8 

Fin.   7.    I^AYING  OUT  GEAR  DIMKNSIONS.      FIG.   8.    SIMPLE 
CHART   FOR    DETERMINING    GEAR    DIMENSIONS 

tween  centers,  the  ratio,  the  pitch,  and  the  face  width. 
In  addition  to  the  above,  the  maximum  diameters  are 
frequently  set,  and  since  these  diameters  may  be  varied 
at  will,  as  has  been  already  explained,  we  may  make 
them  to  suit  clearance  conditions,  and  make  the  gear 
with  the  least  number  of  teeth  to  have  the  largest  pitch 
diameter. 

Our  unknown  quantities  are:  The  pitch  diameters,  the 
number  of  teeth,  and  the  tooth  angles.  Here  we  have 
three  unknown  quantities  .at  once,  and  since  they  are 
all  interdependent,  the  slightest  variation  in  one  will 
vary  the  other  two.  So  how  are  we  to  start  at  our 
figuring?  We  are  left  to  make  a  wild  guess,  and  then 
flounder  around  by  cut-and-try  figuring  until  we  hit 
upon  the  right  combination. 

Now,  we  may  call  the  graphic  method  to  our  aid  and 
obtain  a  close  approximation  to  our  requirements,  so 
that  very  little  figuring  will  be  required. 

Referring  to  Figs.  4,  5  and  6,  we  have  in  each,  two 
triangles  representing  two  spiral  gears  in  the  manner 
already  explained,  the  angle  C  being  the  shaft  angle, 
which  in  Figs.  4  and  5  is  90  deg.,  and  in  Fig.  6  is  only 
about  45  deg.  from  two  right-angles,  at  which  point 

the  gears  would  become  spur  gears.  A  and  A'  repre- 
sent the  pitch  diameters  of  two  spur  gears  having  the 

same    numbei's   of   teeth   and    pitch    and,   consequently, 
the  same  ratio  as  the 

spiral  gears.  B  and 
B'  i-epresent  the  re- 

spective pitch  diam- eters of  the  spirals 
themsekes,  a  u  d  D 
and  D'  are  the  tooth 
angles.  In  Fig.  4  the 
tooth  angles  are  45 
deg.  and  the  pitch 
diameters  of  the 

spiral  gears  bear  the 
same  proportion  to  each  other  as  those  of  the  equiv- 

alent spur  gears. 
In  Fig.  5  the  angle  is  changed  to  about  30  d§g.  with 

the  result  that,  while  the  number  of  teeth,  ratio  and. 
consequently,  the  equivalent  spur-gear  diameters  re- 

main unchanged,  the  pitch  diameters  of  the  spirals  are 
so  altered  that  not  only  is  the  center  distance  greatly 
increased,  but  the  ratio  of  the  pitch  diameters  to  one 
another  is  so  changed  that  the  gear  with  the  smaller 

number  of  teeth  now  has  the  greater 
pitch  diameter.  This,  however,  in  no 
way  alters  the  speed  ratio  of  the 
gears,  since  we  have  not  changed  the 
number  of  teeth.  It  should  be  borne 
in  mind,  therefore,  that  the  number  of 
teeth  in  spiral  gears  and  not  the  pitch 
diameters  fixes  the  speed  ratio,  and 
this  is  what  gives  spirals  their  great 
flexibility. 

In  Fig.  6  we  still  have  the  same 
number  of  teeth,  that  is,  the  same 

equivalent  spur-gear  ratio,  with  the 
same  tooth  angle  in  the  larger  gear; 
but  the  shaft  angle  has  been  changed 
to  45  deg.,  so  that  the  smaller  gear,  or 
rather  the  gear  with  the  least  number 
of  teeth  is  now  indeed  the  smaller  gear. 

Spiral  gears  may  be  laid  out  by  this 
method  and  their  various  proportions 

determined  approximately,  the  accuracy  depending  en- 
tirely upon  the  care  with  which  the  laying  out  is  done, 

but  the  graphic  method  does  not  solve  the  problem  of 
quickly  finding  the  unknown  quantities  any  better  than 
the  figuring  method,  for  the  one  known  quantity  in  our 
diagram  is  the  combined  lengths  B  and  B'  representing 
the  combined  pitch  diameters  of  the  two  spirals,  or  twice 
the  center  distance.  We  know  the  ratio  between  the 
spiral  gears,  and  consequently  the  ratio  between  the 
equivalent  spur  gears,  but  we  do  not  know  the  exact 
sizes  that  will  produce  spiral  gears  to  fit  into  our  center 
distance. 

It  was  to  solve  this  problem  of  quickly  finding  the 
unknown  quantities  by  a  method  of  easily  and  rapidly 
varying  them  graphically  that  the  writer  devised  an 
operating  chart  which  he  calls  the  spiral  gear  pro- 

tractor, later  described.  To  make  our  triangle  ela.stie, 
as  it  were,  was  the  problem.  By  operating  the  pro- 

tractor or  chart,  we  may  easily  and  quickly  vary  all  of 
the  unknown  quantities  entering  into  the  problem  and 
obtain  a  close  approximation  to  the  desired  solution, 
such  as  could  only  be  found  by  repeatedly  figuring  and 
re-figuring.    This  approximation  may  be  found  in  two 
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t.  H*ff«  tlw  dtdi  Im  iMcrilMd  th^nin  a 

l»  hMM  of  o«r  twn  tri- 
te tMr  praptr  ttlaUm  to  •••  Mwth«>r  •o  Ions 

m  lh»  dkUt  M«to  I— ■!■!  M  <«.  Now.  If  w«  further 
4Mia  tlw  kMM  of  Mir  t«o  matitm  into  any  ronwnivnt 
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•t  fitlA^Mtei  to  Uw  baaaa.  It  U  obvioua 

raapactivaly.  of  any  two  rifht* 
llaUtad  only  bjr  tha  bim  of  our 

mi  tka  vakM  «•  ekMH  to  Maivn  to  our  divi- 
Now.  If  ••  lajr  a  acala  aeroaa  our  diagram,  with 

OuMili  Um  CMtM-  of  tha  cirrle,  wa 
•«r  tw  Irtaactaa.  with  tha  anfle*  and 

to  tha  poaition  of  tha 

>  that  wa  wara  layinf  out  S-diam- 
aCral  ftttk  i^lrala.    0«r  tooth  anc<a  would  be  tha  anrla 
•f  tka  acal*  aa  ■■aMiad  witk  a  protrartor ;  K  meaaurad 
aa  tha  anl*  taaaU  to  •  bL,  tha  pitch  diameter  of  one 
af  tto  ipMb:  aai  F.  fl  —  •  i-  41  in.  would  be  tha 
piUli  il  ■III!  oT  tto  ottor  aplraL    Pol- 
lawf  B(r  r  ap  f  raai  ffwagaton^at4in^ 
tha  <aawlar  af  aa  e^iuivalent  apar  (ear. 

the    apiral    gtmr   K 
tt  laath.     Bavtorinc  the 

aMM  pnmm  with  F.  wa  t*t  S  in., 
ar  t4  taatk 

After  aalM  tha  ckarta.  aa  la  Pig.  8, 

It  WM  aaaa  ttot  it  weald  ba  an 
'  ta  have  tha  acala  rotata  about 
of  tha  card,  and  alao  to  have 

it  giadaatad  ao  aa  to  read  from  thv 
caetar  lawarda  both  aada.  It  waa  fur- 

tlHt.  if  aoa  of  the  two  quad- 
I  pivalad  at  the  center,  ao  an  to 

Ito  Mgb  arMi  tto  atbar  qoad- 
to  to  attarad  tto  davlea  cooM  to 

1  for  faara  torinc  ktoft  anflaa  from 
to  parallel  or  apur  reara. 

I  ttorcfora  reaoKMl  itaelf  into 
la  Plf.  9.  tto  cirrular 

and  tto  acale.  Tto 

pati attar  la  ahowa  in  Ptr. 
liL  Tto  IJaatratlaa  waa  prepared  from 
aaa   ttot   la   f  I    laetoa     in   diameter. 

la  PIf.  11  Is  iiwwa  a  diagram  of  tto  protractor  Mt 
to  a  atoft  aai^  af  tS  daf.  and  with  tto  two  trianvles 

4Jr  airi  A'arr  amtod  la  heavy  tinea  for  the  uica 
af  daaraaae.  Tto  qaadrant  />  la  aat  to  tto  2&^ec.  shaft 

aad  tto  acala  la  raadln«  to  tooth  anflaa  of  atout 

to  tova  another  quadrant  in  which  to  raad  the  result 
It  will  to  further  obaarvad  that  the  quadrant  comitionly 
oaad  ia  tto  one  In  which  the  answer  to  our  probloni  is 

raad.  Hera  wa  raad  on  the  maririn  "THIS  SIDK.  SIM- 
RALS  OP  SAME  HAND":  and  when  the  reHdintr  is  in 
tto  ottor  quadrant,  it  reads  "THIS  SIDK,  SIMKALS 
OP  OPPOSITE  HAND."  This  means  th«t  after  we 
paaa  a  eartata  combination  of  shaft  and  tooth  anKles. 
our  aplrala,  Inatead  of  both  havinx  their  teeth  cut  to 
tto  aaOM  hand,  one  «f  them  must  be  cut  riirht-hand  and 
the  other  left-hand.  When  spirals  are  used  to  drive 
parallel  ahaftx,  a«  in  the  case  of  soifie  Prenrh  lathe 
haadstocka  thajr  are  always  cut  right  and  left  hand.  The 
Prench  arrange  their  lathe  back  arears  so  that  the 
back-ffaar  ahaft  and  the  apindle  sleeve  have  each  a 
riffht-  and  a  left-hand  spiral,  thus  neutralizinir  the 
thrust.  Gears  having  shaft  angles  of  90  deg.  are  in- 

variably of  tto  same  hand,  and  it  is  rarely  that  they 
baeoBM  of  oppoaito  tonds  until  the  shaft  angle  liecomes 

60  d«f .  or  kaa. 
It  should  now  lie  easy   to  understand  the  complete 

protractor,  aa  shown  in  Fig.  10.    The  circular  card  A 

CtwnmucnoN  or  PaoTtACTOt 

It  will  ba  ahaarrid  that  tto  working  protractor  atown 
la  PIf.  10  haa  a  half  circle  inatead  of  a  quadrant 

for  tkla  la  ttot  whan  tto  atoft  angles  ap> 
m4  tto  tooth  anflaa  are  vtry  rank — 

tfM  t»,  wtoa  aao  af  tto  faara  la  almost  a  spur  gear — 
II  arfl  to  §mmi  ttot  tto  acala  will  swinf  past  tto 

Uaa  af  tto  awtnglnf  sector,  and  it  b  naccaaary 

Km.    10.      THE  "HPIRAI."   OBAK   l'KOTKA«TOK 

has  two  diametrically  opposite  quadrants,  the  lowed 
left-hand  one  being  graduated  on  the  margin  to  degraaa 
and  marked  "ANGLE  OF  DKVIATION  FROM  SPUR 
GEAR."  It  is  alao  divided  into  the  vertical  lines  whicli 
are  figured  for  scales  of  half  and  quarter  size,  and 
marked  "PITCH  DIAMETER  OF  SPUR  GEAR  OF 

EQUAL  NUMBER  OF  TEETH."  This  quadrant  Is  used 
for  reading  the  diameter,  number  of  teeth  and  tooth 
angle  of  the  driving  spiral.  The  other  quadrant  is 
graduated  in  defraea  only,  and  is  used  for  setting  the 
movabla  sector  to  the  shaft  angle,  and  is  marked 
"ANGLE  OF  SHAFTS  FROM  90  DEG.  TO  PARAL- 
LBL."  Tto  tooth  angle  of  the  driven  gear  ia  always 
tto  complemantary  angle  of  the  driver,  allowing  for  tto 
stoft  angle. 
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The  movable  sector  B  has  two  quadrants  divided  with 

vertical  lines  like  the  circular  card,  and  marked  in  the 

same  way.    It  has  the  marginal  directions  with  regard 

:^^ 

C' -' 
:  I  II 

-t 

,    I       I    M   I    I i-iii^..   

FIG.  11.     READING  THE  PROTRACTOR 

It  is to  the  hand  of  the  spirals,  as  already  explained, 
used,  of  course,  for  the  driven  gear. 

The  swinging  scale  is  graduated  in  half  and  quarter 
.size  to  match  the  quadrants,  and  reads  from  the  center 
toward  both  ends.  On  its  scale  we  read  the  pitch 
diameters  of  our  spiral  gears,  and  from  its  angular  posi- 

tion we  read  the  tooth  angles.  It  is  marked  on  the 

right-hand  end,  "PITCH  DIAMETER  OF  DRIVEN 
SPIRAL,"  and  on  the  left-hand  end,  "PITCH  DIAM- 

ETER OF  DRIVING  SPIRAL."     On  the  extreme  left- 

FIG.    12.      ACCURATE  .SOLUTION   OF   A   GEAR  PROBLEM 

hand  end  of  the  scale  is  marked,  "READ  LEAD  ANGLE 
OF  DRIVER  HERE."  "DRIVEN  SPIRAL  =  COM- 

PLEMENTARY ANGLE." 
Let  us  conclude  with  a  concrete  example  of  the  use 

of  the  protractor.     Suppose  we  have  two  shafts  whose 

centers  are  5  in.  apart  and  set  at  an  angle  of  65  deg. 
from  parallel.  We  desire  to  drive  from  one  to  the  other 
with  a  pair  of  5-diametral  pitch  spiral  gears  having  a 
ratio  of  1  to  IJ,  but  of  equal  diameters.  It  has  already 
been  explained  that  this  is  possible  by  varying  the 
tooth  angles. 

Set  the  central  dividing  line  of  the  sector  B,  marked 

"SET  TO  SHAFT  ANGLE,"  to  the  65-deg.  angle,  as 
indicated  on  the  margin  of  the  circular  card  A.  As 
previously  explained,  the  tangent  lines  on  card  A  and 
sector  B  represent  what  our  gear  diameters  would 
be  if  their  shafts  and  teeth  were  parallel,  in  other 
words,  if  they  were  .spur  gears.  The  actual  diameters 
increase  as  the  tooth  angles  depart  from  the  square  line 
of  a  spur  gear  tooth.  The  spiral  gear  pitch  diameters 
will  be  found  on  rule  C. 
We  now  proceed  to  find  the  desired  tooth  angle, 

placing  the  scale  C  in  various  positions,  until  its  angle 
is  such  that  two  equal  diameters  of  5  in.,  representing 
the  necessary  pitch  diameters  of  the  two  spirals,  as 
marked  on  this  scale,  coincide  with  the  tangent  lines 

referred  to  above,  originating  from  two  spur-gear  diam- 
eters having  a  ratio  of  1  to  IJ. 

We  will  find  that  when  the  scale  C  is  set  to  an  angle 
of  50  deg.,  5  in.  on  the  left-hand  .scale  coincides  with 
3.2  in.  on  the  card  A,  and  5  in.  on  the  right-hand  scale 
coincides  with  4.8  in.  on  sector  B.  Therefore,  our  driv- 

ing gear  will  be  approximately  3.2  in.  in  pitch  diameter, 
and  its  tooth  angle  50  deg.,  while  the  driven  gear  will 
be  4.8  in.  in  pitch  diameter  and  its  tooth  angle  65  — 
50  =  15  degrees. 

The  precise  angles  may  now  be  determined  by  a  little 
trigonometry,  without  the  repeated  trials  that  would 
be  necessary  if  we  had  to  depend  entirely  on  calcula- 

tion. To  obtain  the  exact  dimensions  of  the  spiral 
gears,  construct  a  diagram  as  shown  in  Fig.  12.  Our 
shaft  angle  is  already  fixed,  the  tooth  angles  have  been 
determined  on  the  protractor  and  it  only  remains  to 
ascertain  the  exact  pitch  diameters.  To  any  one 
familiar  with  trigonometry,  it  will  be  plain  that  our 
spiral  pitch  diameters  are  the  hypothenuses  of  our  two 
angles  whose  bases  are  the  spur  pitch  diameters,  and 
therefore  we  have  only  to  multiply  these  base  dimen- 

sions by  the  secants  of  the  tooth  angles  or  use  the  more 
usual  formula:  1  -^  cosine  =  secant. 

Therefore,  since  the  spur  P.D.  -^-  cosin.  50°  =  spiral 
P.D.,  3.2  -4-  0.64279  =  4.9783  in.  for  the  driver. 

And,  the  spur  P.D.  -^  cosin.  15,  or  4.8  -f-  0.96593  = 
4.9693,  spiral  P.D.  of  the  driven. 

Our  centers  will  then  be: 

4.9783   X    4.969 
32 

4.9738  in. 

This  is  as  close  as  it  is  possible  to  get  to  the  desired 
center  distance  of  5  in.  without  changing  the  relative 
spiral  pitch  diameters;  that  is,  making  them  unequal, 
or  by  cutting  the  spirals  a  little  over  size,  which  is 
perfectly  practicable. 

It  has  already  been  explained  that  no  special  cutters 
are  required,  but  that  standard  spur-gear  cutters  may 
be  used.  We  cannot  select  these  by  the  usual  method, 
i.e.,  by  the  number  of  teeth  of  our  gear,  but  the  follow- 

ing formula  must  be  used :  Divide  the  number  of  teeth 

in  the  gear  by  the  Sin'  of  the  tooth  angle,  and  the 
product  will  be  the  number  of  teeth  for  which  to  select 
the  cutter. 
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-ta  fart  it  ahould  besin  with  tho  very  conception  of 

•ad  it  ahoold  be  projected  through  the 
iittfacturinff  and  ntarketing  proceea, 

aa  o««r  laerMulag  Importance  after  the 
la  ia  the  haada  of  Um  aatr  and  until  the  time 

Ikal  II  lo  tmif  tor  tho  diaeard  throufh  legitimate  and 
kaaail  air  a/^w  Aoofoy  pfoea  oa  odefuofe  refwm  on 
Ikt  €m*l9mrr^t  tereafatral. 

Thue  KtKoa  or  Sntvicc 

of  our  induatrr.  divides  itself  into 

By  NoavAL  A.  Hawkins 
tHiwtar  •«  SalM  •■  r%fm.  a«M««l  Motoni  Owvoratioii 

ifarturing  industry  in 
Its  aa   investment   of 

Thoro  sra  about  TOO.- 
la  tha  aainufacture  of 

snd  in  addition 
dirvctly  idoaUfUd 
of  the  btfalassi. 

oae  million  people  who 
their  familiee 

ladustr)'  in  the 

L   Parts  maaafarturv  and  distribution. 
i.   Hadwakal  repair  work. 
S.    Mstal  or  payrholoffirai  serrica. 

dealers  bav*  faiUd  to  maks  a 
BMa  la  boeaosa  wo  fellows  back 

at  Ika  fadHlas  Iwva  wutmd  at  what  thtjr  aeodod  rather 
H  oar  haalwaaa  to  Iraoir  what  they  were 

■•lav  to  roqalra.  The  rsaolt  has  been  rellectad  in  freat 
•f  Mtcrapliic  ordon,  aJtpiasa  ahlpmonts  and 

to  tha  ear  owaar. 
we  found  through  a 

I  aaabrals  tkat  froa  10  to  SS  per  cent  of  all  repair 
daring  the  first  sis  months  of  1921.  were 
and  that  almost  80  per  cent  of  our  parts 
wore  going   forward  by  exprssa  or  pared 

orders  with  a  cooaoquent  high  percentage 

Brlaatiti  aatldpation  of  repair  parts  requirements 
—>*  tka  dlstvftartloa  of  parte  on  a  wfaal«ule  basU  art 

,  * J?if^  M'^  -ttlV**!  *******^  »«»«las  «f  J««. 

ily  tho  forerunners  of  an  efflcient  unit  package 

system  and  we've  all  got  to  come  to  it. 
We  have  no  right  to  penallBo  our  customers  for  our 

own  inetnciencieH  incident  to  the  repeated  physical 
handling  of  our  repair  parts.  We  have  not  dittchargod 
our  obligations  to  the  car  owner,  we  have  not  met  our 
responxibility  until  we  got  thoae  parts  to  him  at  the 
right  price. 
We  recently  made  an  investigation  on  a  number  of 

cars  of  representative  makes  to  determine  the  relation 
between  aggregate  repair  parti*  prices  and  the  list  prices 
of  the  ftnishod  products.  The  ratio  ran  from  one  and 
one-half  to  two. 

DisctKPANCY  IN  Com  or  Paktb  and  Assembled  Car 

Why  should  it  bo  necesBary  to  get  twice  as  much  for 
a  disassembled  car  as  you  get  for  an  assembled  car? 
The  complete  car  haa  a  great  deal  more  mechanical  labor 
chargeable  to  it.  There  is  always  an  unavoidable  bre^ik- 
ago  of  material  incidental  to  the  assembly  process.  It  is 
supposed  to  require  a  more  expensive  type  of  salesman 
to  sell  a  finished  car  and  it  is  usually  necessary  to 
demonstrate  it  before  consummating  a  sale. 

It  surprises  mo  to  learn  that  a  numt)er  of  companies 
have  even  discontinued  the  practice  of  supplying  owners 
with  parts  catalogs. 

We,  of  the  automobile  fraternity  do  not  hesitate  to 
spend  17.500  in  the  Big  Weekly  to  call  our  product  to  the 
attention  of  the  buyer  and  if  Mr.  Buyer  answers  the  ad, 
we  send  him  eighteen  form  letters,  six  folders,  a  dollar 
and  a  half  catalog  and  a  liveried  chauffeur  to  take  him 
for  a  ride  In  the  park — then  after  he  buys  the  car  we 
refuse  point  blank  to  give  him  a  parts  catalofr  and  some 
of  us  even  go  so  far  as  to  attempt  to  charge  him  for  it. 

I  sm  in  favor  of  lower  and  uniform  prices  on  repair 

parts  but  please  don't  misunderstand  me.  I  am  not  at 
•II  in  sympathy  with  those  of  you  who  do  not  think  that 
•  aervice  department  should  be  conducted  for  a  profit 
and  if  you  want  to  earn  the  status  with  your  respective 
organizations  to  which  you  are  entitled,  if  you  want  to 
bo  lopked  upon  as  producers  instead  of  parasites — if  you 
want  to  be  business  executives  instead  of  clerks — ^you've 
got  to  look  at  it  iust  as  I  do.  If  you  are  ambitious  for 
recognition  in  an  executive  way,  you  MUST  be  able  to 
show  your  results  on  the  right  side  of  the  ledger. 
We  have  just  inaugurated  a  policy  within  General 

Motors,  handed  down  from  the  president  through  the 
executive  committee,  that  provides  for  service  parts 
requirements  being  given  precedence  over  production 
requirements,  first,  last  and  always — irrespective  of  l^e 
BOW  car  orders  on  file — and  without  consideration  for 
any  temporary  financial  loss. 

We  have  arrived  at  the  very  sound  conclusion'  that 
keeping  the  old  cars  running  is  of  far  greater  and  more 
lasting  importance  than  the  matter  of  getting  the  new 
cars  sold. 

The  old  car  owner  must  be  given  first  consideration  If 
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we  expect  to  get  new  car  owners.  The  repair  parts 

phase  of  the  industry  must  be  conducted  for  profits  but 

these  profits  must  come  through  greater  efficiencies  all 

along  the  line  lather  than  by  the  maintenance  of  pro- 
hibitive repair  parts  prices. 

It  is  my  prediction  that  within  three  years  every 

reputable  repair  shop  in  America  will  be  operating  on 
some  form  of  flat  rate  system.  Whether  we  like  it  or 

not,  we've  got  to  come  to  it  and  when  we  do  come  to  it 
we'll  be  surprised  at  just  how  low  our  past  efficiency 
has  been. 

In  our  factories  we  know  just  how  long  it  takes  to  do 
a  specific  operation,  and  the  exact  cost  of  the  material 
and  labor  involved,  whereas  on  the  other  hand,  our 
service  stations  refuse  point  blank  to  tell  a  man  what  a 
repair  job  is  going  to  cost  him  and  as  a  matter  of  fact, 
they  seldom  charge  any  two  people  the  same  amount  for 
doing  the  same  job. 

To  me  the  necessity  for  standardizing  repair  opera- 
tions is  so  obvious  and  so  simple  of  accomplishment  that 

it  makes  me  mad  when  I  hear  a  service  manager  say 
that  it  is  impractical  in  connection  with  his  particular 
product. 

I'd  like  someone  here  to  tell  me  the  difference  between 
putting  on  a  steering  knuckle  in  a  factory  and  in  a 
service  station  insofar  as  the  problem  of  cost  analysis  is 
concerned. 

Moral  or  Psychological  Service 

And  next  we  come  to  our  third  classification  of  service, 
namely,  moral  or  psychological  service. 

In  addition  to  the  tangible  repair  parts  distribution 
and  mechanical  phases  of  our  service  activity,  there  is 
this  intangible  moral  phase. 

Take  the  matter  of  keeping  cars  clean  in  a  repair 
shop.  A  man  may  bring  his  car  into  your  service  station 
ever  so  dirty  but  this  does  not  license  you  to  turn  it 
back  to  him  in  a  still  more  untidy  condition. 

In  the  first  place,  the  repair  shop  itself  should  be  kept 
clean  and  there  is  no  necessity  for  the  mechanic  to  wear 
the  same  pair  of  overalls  throughout  the  season  without 

washing.  A  clean  repair  shop  is  one  of  the  dealer's  best 
advertisements. 

A  repair  job  should  never  have  a  "finish"  tag  put  on  it 
until  the  body  interior  has  been  dusted  out  and  the  steer- 

ing wheel  wiped  off. 
When  the  bill  for  a  repair  job  rims  over  $15  I  would 

say  that  the  dealer  should  give  the  car  a  wash  and  a 

polish  free  of  charge  and  he'll  find  it  the  best  investment 
he  ever  made. 

If  I  sent  a  coat  to  a  tailor  shop  to  have  a  button  put 
on  or  a  rip  sewed  up  and  the  tailer  spilled  a  can  of 
machine  oil  on  it  or  let  his  dog  use  it  for  a  bed,  I  would 
raise  the  dickens  and  so  would  you,  and  yet  every  day 

cars  are  being  turned  out  of  our  "authorized  service" 
stations  so  greasy  and  mussy  that  after  you've  ridden 
around  the  next  block  you're  a  fit  candidate  for  a  Turk- 

ish bath. 

Even  our  finest  closed  jobs  are  not  immune — in  fact, 
the  average  mechanic  seems  to  fairly  revel  in  the  joys 
of  disseminating  grease  and  oil  on  a  broadcloth 

interior — he  may  miss  the  univei-sal  joints,  the  trans- 

material  for  the  cushions,  carpets,  curtains,  etc.,  but 
the  average  garage  mechanic  on  the  other  hand  has  not 
yet  learned  to  appreciate  the  difference  in  fineness 
between  a  $10,000  limousine  and  a  truck. 

In  the  future,  automobiles  and  the  service  that  must 

inevitably  follow  will  have  to  be  sold  and  sold  hard — 
our  most  valuable  allies  are  the  9,000,000  car  owners 
whose  continued  good-will  rests  largely  in  the  hands  of 
the  service  men. 

It  is  to  you  men  we  must  look  for  the  greatest  future 
development  of  the  automotive  industry  as  a  whole — and 

remember  that  "He  profits  most  who  serves  best." 

Rapid  Drilling  of  Barrel  Covers 
Special  Correspondence 

A  sanitary  barrel  made  from  steel  metal  and  intended 
for  the  holding  of  such  materials  as  sugar  and  flour, 
required  the  drilling  of  four  small  holes  in  the  periphery 

AIACHINK   POR   DRII.LiINO  A  BARREr.  COVER 

of  the  head.  Since  rapid  production  of  the  heads  was 
desired,  the  arrangement  shown  in  the  accompanying 
illustration  was  developed. 

The  machine  consists  chiefly  of  four  J-in.,  220-voIt, 
Black  &  Decker  portable  electric  drills.  The  handles 
and  the  switch  mechanisms  of  the  drills  are  not  used, 
the  housings  being  mounted  on  slides  resting  on  a 
heavy  table.  The  slides  are  operated  simultaneously 
by  means  of  a  pedal,  so  that  all  the  drills  can  be  fed  to 
the  work  at  the  same  time.  The  drill  bits  enter  through 
jigs  having  hardened  bushings,  and  a  fixture  is  provided 
for  holding  the  barrel  head. 

When  operating  the  machine,  the  a^nd^nt ymerely sses 

e  Work. 
mis^iqn  and  the  differential  but  the  front  cushion  and     places  a  barrel  head   in   th^lSfixture,  and  then 

the' steering  wheel — N-E-V-E-R!!  **Tiis  foot  on  the  pedc-U«tolfeed  the  drills  thrp«^hT3ic    
l^nufacturers  have  made  mieh  progress  during  the      There  is  a  retaining  ring  on  one  side  of  thef  work-holding 

pas=fe  five  years  in  the  developmewt  of  enclosed  jobs  wilm 
pi]ino\  finish   and  luxurious   appointments.     The   most 
psHnstaking  eare  is  used  in  the  selection  of  the  proper 

fixture  to  keep  the  iiead  from  rising, Awhile  the  oper»1 

holds  the  otb^jr^fti^le  so  as  toulirev^rit  vda'tical  mot vibration. 

t    f^^^^ 
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ta  wkaa  aarli  nMchia*  m  an  oM 
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ka  flw^  *TI«k  k«L  Ity  Java,  the  Anwri- 

tar  IwlaMak  tka  alMrf  al  Kabea*  radial  dniu. 

I»  •  Mc  4rfll  birt  tf  «M  CMpwaa  it  with  a  mod«ni 

1m  wfll  aajr.  -yftU.  that  machlna  ia 
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h  M*^  •  calat*  inJi^tM  to  hand)*  it." W«  ted   •  tall   with    SAflMOB.   makvni    of   vertical 

•r  HM  Pnrtt  *  Whitaay  typa.    Thar  abo  make 
tka  ■aiiaiaf  prttMdad  waa  a  c(«y  of 

m  QaM  A  WiwlMiiilt  ahapar.  bat  ha  waa  only  pratand- 
1^  II  «M  a  capy.    It  adfht  ha«a  baan  a  copy  of  an 

A   Wlliaiitl    ahapar.    but    both    Mr. 

I  laiwlMi  kMUtiljr  in  hia   fac*  and  told 
Taa  GaniMaa  tiy  to  copy  and  when  you  ara 

aapjr  tka  AaMrkaa  a«ain  haa  eacapad 

ipaa  it  aa  of  hypoaa  days." 
The  gaaaral  taipnaalaa  of  aaeh  aa  axhibition.  and  it 

WW  a  Mc  aakiblttaa  aaly  of  pwrlifna  tooia.  ia  that  th«re 
la  Ma  aai  dH««  la  the  Oariaaa.  but  that  the  riaaa  of 

aad  tha  daaa  of  thair  workmanship  ia 
Um  AaMiieaa  alaadard.    On  tha  other  hand 

and  today  tliara  ia  but  one 
iMap.  bos  chaapar.   buy 
Quality   doea   not   apeak 

fa  Barap^  ft  b  tha  price  that  Ulka  and  aa 
ia  aa  dtoap  aa  it  ia  today  and  tha 
atiuin  aa  it  ia  now.  the  machine 

laf  laday  balaata  totha  Garmana. 
Wa  aav  aapiH  «f  Clacinnati  milling  machinaa  with 

aad  aepiaa  of    Kaarncy   and   Tradter   with 
th.  bat  wlwt  poor  eopica  thay  were.     We  ex- 
to  oao  of  tW  rapraaantativee   the   treatment 

go  in  AaMriea  Iwfore  they  become 
'  to  Wpot  ia  plaea.  and  lia  lietaned  with  open 
tkaa  aaid.  "Joat  think,  that'a  nice,  but  «-e 

■at  fat  paid  for  it."    Cheap,  you  aaat 
la  latlwa  tiMr*  waa  aothinc  special.    A  rood  German 

for  oaa^^aartar,  or  laaa.  of  the  price  of  an 

warha  and  produces  today  for 
Ha  haa  to  flffht  for  waaka 

to  gat  aaotlMT  two  centa  and  that 
la  not  aMa  to  bay.    A  few  people  are 

of  ■oaay.  bat  baeaaaa  it  la  in  paper 
thay  try  to  apaod  it  aa  aooa  aa  titey  get  it,  so 

Ittsary  in  Germany.     Big  dinners.  Ailed 
and  wluU  surrounds  it.  but 

I  a  ttUmt  la  Ammrtr*  and 

the  graatar  pareaatag*  of  the  pe«ple  live  in  poor  condi- 
tion. Tlia  aplaador  of  the  rich  is  displayed  but  the  poor 

auifer  in  ailanea  within  the  walU  of  their  houses. 
While  Amarieai  England.  France.  Spain.  Italy  and 

amaller  countriaa  are  struck  with  a  deprenRion  worse 

tK«n  any  living  man  can  rememlH>r.  thert>  is  a  bitr  lHH>m 
in  Germany.  Moat  of  the  machine  tool  firms  are  sold  out 
for  aix  to  eight  months  and  everybody  at  this  exhibition 
lootnd  gay  and  prosperous.  Everybody  had  booked  big: 
ordara.  They  had  their  inland  prices  for  Germany  and 
export  pricaa  planned  according  to  the  rate  of  exchange. 
one  acala  for  Holland,  another  for  France  and  still 

another  for  England,  all  fixed  by  conventions  and  com- 
mittees. It  was  noticeable  how  many  Englishmen 

visited  the  exhibition  willing  to  buy  and  buying.  It  was 
estimated  that  about  S.OOO  Dutchmen  visited  the  show 

and  there  ware  many  French,  Belgians  and  Scandina- 
vians, but  few  Swiss  and  hardly  any  Italians  and 

Spaniards.  A  committee  of  the  Russian  Soviet  visited 
the  exhibition  and  we  saw  some  Japanese  and  Chinese, 
but  the  great  majority  were  the  Germans  themselves. 

According  to  the  present  export  organization  which 
Germany  haa  shaped  for  herself,  machinery  can  only  be 
exported  at  a  fixed  price,  a  price  about  twice  as  high  as 
tlie  domaatic  price  but  about  half  what  the  rest  of  the 
world  aaks.  They  have  formed,  so  to  say,  a  world  of 
their  own  in  which  they  all  prosper  and  live  on  the  rest 
of  the  world  and  one  is  forced  to  ask  whether  it  is  better 
to  win  a  war  or  to  lose  it.  At  present  the  losers  seem 
to  be  on  top  but  common  sense  will  say  that  such  a  thing 
cannot  last  forever  and  when  the  break  comes  it  will  be 
an  awful  one. 

Tha  present  boom  can  only  continue  as  long  as  the 
mark  keeps  on  depreciating  in  value.  The  exchange 
today  is  about  2S0  marks  for  the  dollar,  so  a  little  more 
and  the  mark  has  no  value  at  all.  What  then?  Then 

miser>-  must  come  aa  it  came  gradually  but  with  cer- 
tainty in  Austria  and  RuHHia,  and  another  section  will 

be  added  to  that  part  of  the  world  from  which  the  rent 
can  expect  nothing  for  the  happiness  of  the  whole.  The 
Germans  do  not  deserve  such  a  condition.  They  are  a 
hard  working,  industrial  nation  who  are  doing  their 
best  to  keep  pace  with  the  rest  of  the  world.  However, 
when  it  comes  to  a  really  excellent  design  and  progreH- 
sive  ideas  in  the  machine  tool  line,  they  lack  initiative. 
They  are  too  much  out  for  success  in  another  way  than 
the  Americans.  If  an  American  manufacturer  cannot 
produce  a  thing  for  less  than  five  thousand  dollars,  he 
will  not  offer  it  for  less  even  if  he  gets  no  orders,  but  if 
a  German  cannot  get  five  thousand  dollars,  he  will  try 
to  get  tiie  order  for  four  or  for  three  or  even  for  one 
thousand  dollars,  sacrificing  everything  for  being 
booked  well  ahead  with  orders. 
Our  final  impression  of  this  visit  to  the  Leipzig 

exhibition  was  that  Germany  is  not  killed  at  all,  but 
keenly  alive  and  that  in  the  long  run  she  will  fit  into  her 
own  place.  That  place,  however,  will  not  be  the  placa 
the  American  machine  tool  builders  are  looking  for. 
which  is  to  be  at  the  top  in  design  and  workmanship, 
in  service  and  production. 
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Ideas  From  Practical  Men 
Devoted  to  the  exchange  of  information  on  useful  methods.  Its  scope  includes  aU  divisions  of  the  machine  building  fn- 
dastry,  from  drafting  room  to  shipping  platform.  The  articles  are  made  up  from  tetters  submitted  from  all  over  the  world. 
Descriptions  of  methods  or  devices  that  have  proved  their  value  are  carefully  considered  and  those  published  are  paid  for. 

Avoid  Danger  When  Drilling  in  a  Lathe 
— Discussion 
By  S.  Kelly 

The  article  on  page  271  by  Harry  Senior,  entitled 

"Avoid  Danger  When  Drilling  in  a  Lathe,"  covers  a  sub- 
ject that  has  received  a  great  deal  of  consideration  in 

American  Machinist  and  similar  publications.  Each 
writer  usually  suggests  some  modification  of  this 
dangerous  and  pernicious  practice  of  drilling  or  reaming 
holes  by  means  of  a  drill  or  reamer  held  upon  the  tail 

THE  WAY   TO   MAKE   A   DANGEROUS   JOB   SAFE 

center  and  prevented  from  turning  by  a  single  ended 
lever  consisting  of  lathe-dog  and  tool  shank,  steel  bar, 
or  "pine  stick." 

The  use  of  such  a  lever  in  this  manner  tends  to  cause 
the  end  of  the  drill  or  reamer  to  rise  and  the  greater 
the  pull  upon  it  the  greater  is  the  power  exerted,  due 
to  the  lifting  effect  of  the  lever,  to  force  the  end  upward 
and  off  center. 

The  way  to  make  the  best  of  a  bad  situation  is,  as 
Mr.  Senior  describes,  to  fasten  a  dog  to  the  reamer 
shank,  allowing  the  tail  to  rest  upon  a  tool,  bar,  or  pine 
stick  in  the  toolpost  in  such  manner  that  the  carriage  is 
eased  along  with  the  feed  of  the  tail  spindle  and  thus 
prevents  the  reamer  from  moving  forward  sufficiently 
to  allow  it  to  jump  off  the  center. 

With  one  hand  feeding  up  the  tail  spindle  while  with 

the  other  he  tries  to  "ease"  the  carriage  along  so  that  the 
toolpost  will  always  bear  firmly  against  the  dog,  the 
machinist  certainly  has  his  hands  full.  Is  it  any  wonder 
that  there  should  be  so  many  machinists  with  mained 
hands  and  fingers? 
There  is  but  one  safe  and  sane  way  to  perform  such 

a  job,  and  that  is  to  use  drills  and  reamers  having  stand- 
ard taper  shanks  to  fit  into  a  socket,  or  sockets,  in  the 

tail  spindle.  By  this  method  there  is  no  danger  when 
the  tool  breaks  through  the  work. 

Superintendents,  foremen  and  factory  inspectors 
should  forbid  the  use  of  the  dog  and  single  end  lever, 

even  when  used  in  conjunction  with  a  "pine  stick." 
[This  letter  was  submitted  to  Mr.  Senior  and  his  reply 

is  printed  herewith — Editor.] 

Your  correspondent  did  not  read  my  letter  under- 
standingly.  This  may  have  been  my  own  fault  in  that  I 
did  not  make  the  operation  entirely  clear  and  to  remedy 
such  defect  as  well  as  to  prevent  further  misunder- 

standing and  make  certain  that  I  have  mitigated  to 
some  extent  the  evils  of  what  may  be  a  really  danger- 

ous job,  I  have  this  time  included  an  illustration. 

There  is  no  such  thing  as  a  "single-ended"  lever. 
I  need  not  enter  into  a  discussion  of  the  various  classes 
of  levers,  for  I  am  sure  that  all  mechanics  know  that 
to  be  a  lever  at  all  a  piece  must  have  a  weight  to  move 
(or  resist) ,  power  applied  to  move  it,  and  a  fulcrum  or 
point  of  resistance.  Whether  my  pine  stick  is  a  lever 
of  the  first,  second  or  third  class  depends  upon  the  in- 

dividual conception  as  to  which  points  represent  the 
three  factors ;  but  it  most  certainly  has  two  ends. 

In  the  illustration  let  us  suppose  that  the  reamer  has 

"snagged,"  the  lathe  is  stopped,  and  the  full  power  of 
the  belt  is  being  delivered  to  the  holding  device,  tending 
to  throw  the  shank  off  the  center.  The  tail  of  the  dog 
is  bearing  down  upon  the  stick  at  A  which,  as  Mr.  Kelly 
says,  would  tend  to  lift  the  reamer  shank  off  the  center. 
But  the  downward  pressure  must  be  supported  some- 

where, and  it  is  so  supported  at  points  B  and  C. 
Because  of  the  fact  that  the  distance  from  A  to  C 

is,  let  us  say,  ten  times  the  distance  from  A  to  B,  nine 
tenths  of  the  downward  pressure  delivered  by  A  reap- 

pears as  a  downward  pressure  delivered  by  the  stick 
upon  the  reamer  shank  at  B.  The  tendency  of  the  shank 
to  rise  by  reason  of  the  pressure  delivered  at  A  is, 
therefore,  so  nearly  balanced  by  the  downward  pres- 

sure of  the  stick  at  B  that  the  resultant  is  negligible. 
The  further  away  the  point  C  the  more  nearly  is  the 
balance  established. 

As  regards  "easing"  the  carriage  along  by  hand — 
don't  do  it.  Make  sure  that  the  tool  shank  (or  whatever 
you  put  in  the  toolpost)  bears  against  the  yoke  of  the 
dog  in  such  a  way  that  the  reamer  cannot  move  toward 
the  chuck  without  also  moving  the  carriage,  but  be 
equally  sure  that  it  is  so  placed  that  it  cannot  interfere 
to  prevent  the  reamer,  dog  and  all,  from  rotating  with 
the  lathe  in  case  the  stick  should  break.  You  can  then 
forget  that  the  carriage  is  there;  the  pressure  of  the 

tail  spindle  will  do  all  the  "easing"  that  is  necessary 
while  the  carriage  will  stay  on  the  job  ready  to  prevent 
any  forward  movement  induced  by  the  tendency  of  the 

reamer  to  "draw  in,"  or  when  the  drill  breaks  through the  work. 

There  are  two  objections  to  the  method,  suggested  by 
Mr.  Kelly,  of  using  taper  shank  tools.  In  a  manufac- 

turing operation  upon  specially  fitted  machines  this 
wouM junquestionably  be  done ;  Jbut  in  the  toolroom  and 
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tltolak '  I*  MM  tMi*  Uut  ImV* 
If  Mrii  toeU  art  avftUabb 

Ik*  tmthmr  aad  avMa*  ta  Mw  tathyhiiW  of  Um  avwM* 
I  liClHr  u  man  calnilaM  I*  ilHaMir  tht  rwponU' 
«f  naMttiv  tW  t trill mJ  ■traia  «f  th*  cut. 

A  Drvin  for  Riv«lii«  SmII  ParU 
Bt  CA«m  J  Doua 

h  li  allM  BHwauy  «tMi  H«««iAt  mmO  ahMt-metal 
urt*  pr><in>iw  teiia.  to  have 
■atlwr  la  aa  aotarato  r«iativ< 

la  !•««  Uw  ri«ats  Mvm  aecurattU 
Tm  aAmi  tkto  fart  b  lost  aitlrt  of.  with  Uw  rwult 
thai  tW  ct««to  ara  Mvw  la  craokad.  are  ntwr  ttcht. 

TW  riwta  can  alao   br 

If  proparlr  ••».     Thr  acc«m- 
a  t)rp*  of  riTvlinf  flxtuiv 

la  Wlv  wiMifaBj  aaad  for  this  kind  of  work 

tW  rHal  aatd  la  thu  particular  caat  la  A  In.  k>nff 
aai  Ml*  la.  la  dlaawtar.  Owiof  to  tha  ainannaaa  of 
tka  fffwrt.  H  la  aininry  to  act  It  in  plat*  with  a  amalt 
pair  af  twaaawa.  Tlw  two  pUrm  of  utock  ar«  0.015 
aad  %Mn  la.  tkkli  wipactltaly.  and  arv  attached  to  a 
•tefl  It  la.  loat.  wMcli  astaoda  downward  through  the 

af  tka  falurt  and  throoffh  a  clearance  hole  in 

TW  Ibamn  la  aaallr  uid  vary  quickly  operated  by 
•a  iaaapariaacai  aparator.  la  foolproof  and  requires  no 
fcmrttac  or  balaacins  of  the  rirvt  head  with  the  punch. 
it  te  twiraWir  tlila  part  of  tha  oparation  that  conaumen 
ika  aMal  tlaa. 

rrmfrt^fm  of  Fi(    l  it  will  be  aaen  that  the 
A  art  ImM  la  a  vertical  plane  in  the  bracket  B. 

r  fairljr  looaa.    Thcaa  poochaa  are  al- 
ia their  oprrathre  poaition  awajr  from  the 

hyr  aprlnga.  and  kapt  from  cominf  out  by  acrewa 
C.    Wliaa  alrack  with  a  hamnar  thane  punchaa  always 

ri'- 
:  )~k:i.    .»•  »;iv»m><>  kixtihk 

a  prrpan^iraiar  to«ow  gn  the  bead  of  tha  rivet 
If  tka  aparatar  ahoald  atrlka  tha  top  of  tha  punch 

Mow.    la  ordar  to  prarant  tha  rivet  from 
■adar  tha  poach  la  tarn  the  rivat  la 
tha  red  of   tha  punch    is  contourad 

4l«ht|r  W  nft  tha  haod  of  tha  rlvat«  thus  cauainc  tha 

rivet  to  lino  up  whan  the  punch  strlkaa  it.  Care  muat 
ba  uaad  in  formlnir  the  ends  of  the  punehfa  ao  that  the 
floncave  part  is  not  too  dfop  as  it  is  apt  to  cause  the 
puiKh  to  split.  The  puiuhes  must  also  be  placed  ii\ 
correct  alirnment  with  the  rivet  holes  so  that  the  force 
of  tha  blow  goea  diroctiv  through  tha  holes  and  is  not 
deflected  to  oaa  alda. 

The  two  piaeaa  of  i»'ork  ara  placed  in  a  neat  D  and 
over  locating  pins  E.  which  keep  them  in  their  corrwt 
relative  position  while  riveting.  The  bracket  B  is  then 
liwung  down  over  the  work  until  the  button  F  rasts  upon 

:r;  iv  i>i  : $!Eusii:u  I'osiTiO.v 

t ihv   <r)Kiiit<>r   cgiitini^kH,.  to    pre^lLJIown  iip?IV0!!he 
ndle  so  as  to  l^ld  the  ftark  tightl><^>^ttath«ir  Whik<'he rttrik<«<  the  punehes  a  bl  :i  hamm^  hel4  in  the 

other. hiind.     itjsasaent  button  F  Ik-  of  correct 
len^h  so  that  punches  y^^^  in  a  vertical  Djane 
when  the  bracket  i4^<i4tlnUBi  Uj^e  work.  Thui^the 
bracket  servaa  a  do0^  ̂ Mi  PBRt^fbting  as  a  'guiiici  for 
the  punches  and  a  ciimip  for  the  work. 

A  head  such  as  is  commonly  formed  on  the  opposiii' 
side  is  not  made  in  this  case.  Instead  the  rivet  strikt-.s 
against  the  serrated  hardened  tool-steel  strip  G.  Thu 
strips  are  set  in  the  base  of  the  fixture  and  are  shift- 
able  endwise,  thus  making  it  easy  to  renew  the  riveting 
surface.  They  are  held  in  place  by  setscrews  set  in 
from  the  side. 

The  half  tone.  Fig.  2,  shows  the  fixture  both  in  open 
and  closed  position. 

Enlarfcing:  Gas  Engine  Pistons 
By  Ivan  C.  Bkacii 

In  reference  to  a  letter  by  David  Tyke,  on  page  287  of 

Amoucan  Machinist,  the  writer  had  a  similar  expcri- 
anca  whan  ha  waa  called  upon  to  refit  pistona  that  were 
only  a  few  thousandths  under  size. 

I  heatad  the  pistons  to  a  good  red  heat,  stood  them  on 
a  smooth  plate  (an  old  faceplate)  on  the  floor  with  the 
aoiid  end  up  and  placed  a  weight  of  about  twenty  pounda 
upon  each.  When  they  had  cooled  I  found  that  they 
had  expanded  about  0.012  in.  and  I  had  no  difficulty  in 
fitting  them. 

(The  "swelling"  of  caat  iron  by  repeated  heating  and 
cooling  ia  often  done.  We  doubt  if  the  weight  helped 
any.  Have  Any  of  our  readers  data  upon  the  amount  of 
anlargement  that  can  ba  thus  obtained,  or  the  wearing 
qualities  of  iron  so  treated? — Editor.] 
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A  Shop  Man's  Method  of  Figuring  Change 
Gears — Discussion 

By  H.  Herring 
Stockport,  Kngland 

I  have  read  with  interest  the  article  by  J.  Crommel, 

on  page  78  of  American  Machinist,  entitled  "A  Shop 
Man's  Method  of  Figuring  Change  Gears,"  for  the 
reason  that  I  have  myself  been  in  the  habit  of  using 
this  method  for  many  years.  I  think,  however,  that 
Mr.  Crommel  might  have  carried  the  matter  a  little 
further  and  shown  how  to  arrive  at  the  correct  position 
for  engaging  the  split-  or  half-nut  with  the  leadscrew. 

Let    us   take    Problem    I:      Required,    60    threads    in 
4  in.;  leadscrew  5  per  inch.  The  lead  of  the  thread 
is    4  60    and    the    ratio    of    change    wheels    4/60    x 
5  1.  or  4/60  --  1/5  =  20/60,  or  4/12.  If  we  re- 

duce this  ratio  to  its  lowest  terms  we  get  J.  This 
indicates  that  the  leadscrew  makes  one  revolution  to 
every  three  of  the  spindle.  In  this  case  we  can  engage 
the  nut  with  the  leadscrew  at  any  point  of  the  lathe  bed 
and  the  tool  will  come  into  pitch  again  for  each  suc- 

cessive cut. 
Problem  II:  Required  27  threads  in  5  in.;  same 

leadscrew.  The  fraction  expressing  the  lead  is  5/27. 
Ratio  of  change  wheels  is  25/27;  which  is  the  lowest 
term.  The  nut  can  be  engaged  at  every  twenty-fifth 
revolution  from  the  starting  position,  or,  if  the  spindle 
and  lathe  bed  have  been  marked,  the  nut  can  be  engaged 
at  every  fifth  inch,  or  multiples  thereof,  along  the 
lathe  bed. 

Problem  III:  Required  10  threads  in  7  in.;  lead- 
screw  2  per  inch.  Fraction  representing  the  pitch  is 
7/10.  Ratio  of  change  wheels  is  14/10,  which,  reduced 
to  its  lowest  terms,  is  7/5.  The  half-nut  can  be  en- 

gaged at  every  seven  revolutions  of  the  leadscrew  or 
at  every  34  in.  or  multiples  thereof  along  the  bed. 

Problem  IV:  Required  7  threads  in  10  in.;  same 
lead.  The  fraction  is  now  10/7  and  the  gear  ratio  20/7. 
The  half-nut  will  engage  at  every  twentieth  revolution 
of  the  screw  or  every  10  in.  of  its  length. 

Problem  V:  Required  4  threads  in  4}  in.;  lead  of 
screw  2  per  inch.  The  fraction  is  41/4,  and  the  gear 
ratio  17/8.  The  nut  will  engage  at  every  seventeenth 
revolution  of  the  screw  or  every  8i  in.  of  its  length. 

I  have  found  this  method  very  useful  when  working 
on  lathes  that  were  not  equipped  with  a  carriage  revers- 

ing movement. 

Putting  Limits  on  All  Dimensions 
By  John  Thomas 

In  the  majority  of  drafting  rooms,  when  dimension- 
ing shop  drawings,  it  is  the  usual  practice  to  add 

tolerances  only  to  those  dimensions  which  require  com- 
paratively close  limits  and  to  give  other  dimensions 

merely  a  flat  size  such  as  2i  in.,  0.750  in.,  etc.  As  a 
matter  of  fact,  such  unlimited  dimensions  mean  nothing 
more  than  that  the  work  should  be  made  to  that  size 
only  approximately. 

This  practice  seems  to  me  to  be  a  mistake.  Before  a 
piece  of  work  can  be  made  from  such  a  drawing,  some- 

one must  either  decide  or  find  out  the  leeway  allowable 
on  sizes  lacking  limits.  This  usually  means  much  time 

wasted  in  looking  up  "how  they  made  them  last  time," 
or  in  discovering  someone  who  will  take  the  responsi- 

bility for  such  a  decision.  Very  often  this  does  not 
settle  the   matter,   for   it   all   depends  on   whether  the 

CUTTING-OFF  TOOL  \VI'rH DOUBLE   Lir 

decision  is  based  on  a  guess  or  on  definite  information. 
If  we  insist  that  our  draftsmen  limit  all  dimensions 

we  will  eliminate  a  lot  of  trouble  and  lost  time  in  the 
shop.  Often  the  operator  wastes  time  in  making  a 
piece  of  work  much  closer  to  size  than  is  really  neces- 

sary, while  the  opposite  may  also  be  true.  If  A  in. 
more  or  less  can  be  allowed  on  the  work,  the  operator 
should  know  it  definitely  instead  of  being  permitted  to 
use  his  own  judgment  which  probably  would  not  coincide 
with  the  ideas  of  the  designer  of  the  piece. 

Definite  limits  will  help  the  operator  in  every  way. 
He  will  get  started  on  the  job  in  less  time,  and  will  save 
time  wherever  possible.  Definite  limits  will  give  him 
more  confidence  and  help  him  produce  better  work,  sim- 

ply because  he  will  know  definitely  what  is  wanted. 

Easing  the  Pressure  of  the  Cutting-Off  Tool 
By  S.  J.  Morgan 

On  page  185  of  American  Machinist,  there  is  an 
article  under  the  above  title,  written  by  Clarence  B. 
Coe,  in  which  he  advocates  the  making  of  a  groove  in 

the  upper  surface  of 
a  cutting-ofF  tool  for 

the  purpose  of  eas- 
ing the  chips  so  that 

they  will  not  pack  in 
the  cut. 

The  sketch  here- 
with shows  the  way 

in  which  we  accom- 

plish the  same  re- sult. Merely  grind 

back  approximately  one-half  the  cutting  edge  for  a  dis- 
tance of  a  few  thousandths,  making  in  effect  two  cut- 

ting lips  instead  of  one.  Then  when  the  tool  is  put  to 
work  it  will  cut  off  two  narrow  ribbons  of  material  and 
there  can  be  no  trouble  from  the  jamming  or  packing 
of  the  chips  in  the  cut. 

Broaching  With  a  Bearing  Ball 
— Discussion 

By  James  Griffin 

On  page  419  of  American  Machinist,  Amos  Ferber 
questions  the  advantage  of  the  ball  method  of  sizing 
holes,  particularly  in  drawing  dies,  if  the  holes  are  to  be 
lapped  after  hardening. 

If  a  microscopic  study  were  made  of  the  metal  sur- 
rounding the  holes  made  by  the  ball  and  the  reamer 

methods  respectively,  the  crystalline  structure  of  the 
metal  in  the  case  where  the  ball  was  used  would  be  found 
to  be  more  compact  and  closer  grained  than  when  the 
hole  is  reamed.  This  gives  better  wearing  qualities  and. 
I  think,  is  an  advantage. 

Cutting  Bolt  Holes  in  Shims 
By  F.  W.  Cheatham 

When  you  have  a  number  of  bolt  holes  to  cut  in  thin 
sheet  metal  or  fiber  shims,  select  an  ordinary  cup- 
pointed  setscrew  with  the  cup  of  a  size  that  corresponds 
to  the  desired  hole,  place  it  with  the  cup  end  upward  in 
a  vise,  lay  the  shim  over  it  and  strike  with  a  smooth 
flat-faced  hammer.  After  the  usual  experience  in  cut- 

ting holes  in  shims  you  will  be  greatly  relieved  to  find 
how  easy  it  is  to  do  a  good  job. 
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EDITORIALS 

A  (;uidinc  Hand  for  Trade  Atwociatkms 

THE  4U«MM  la  vMcli  tradt  auociation
*  find 

IkMMaNw  M  Um  laialt  of  th*  Hardwood  doci- 

■Imi  MBliMMa  to  ha  Um  aakjaet  of  mach  diccuuion. 

TW  aMSl  laMBi  4afaliVaMBli  include  th«  Hoovtr 

•I  WMkiiwtaa  aad  th«  introduction,  in 

,  af  a  taatatlr*  biU  by  Saaator  Ed«*  placins 

awk  aMaciaUaaa  aadar  Um  Podaral  Trad*  Commie- 

aiaa;  aai  af  •  J««M  SaMlaUon.  fathered  by  Senator 

Wim  aa4  Bapff«a«rtaUtr«  McArthur.  providing  for  a 
.  lawaUgaUat  coouaittaa. 

to  entitled  to  know  in  definite  terms  what 

II  m^  aai  mv  aoC  do,"  dedarea  the  preamble  of  the 

pnpHai  >«iMl  naahrtioB.  TliU  deciaration  will  strike 

a  WBSalMk  alHai  la  MMir  a  weary  he«rt.     For  fifty 

•  been  strunlinit  to  atUin 

'  la  Ita  l^al  sUtas.    Ever  since  the  fimt  halting 
on  movMaeata  legal  uncertainty 

I  •■  nmr-pntmlt  caadlttoa    Under  the  old  com- 
dactriMa.  aader  the  sute  anti-trust  laws  and 

Uw   fMeral   Shaman    Art.    business   haa   been 

tii«  uadar  tW  haadlcap  of  indefinite  and  negative 

nalrktiana.    The  preceas  has  been  one  in  which  buiii- 
dsiUed  definite  positive  gaidanee.  has  tentatively 

la  ito  laadaacjr  taward  eooibi nation  one  legal 

i  aflar  mmUmt    the  pool,  the  trast.  the  holding  com- 
r    oaly  ta  Iw  rlnclrail  and  turned  back 

hjr  tke  SaptaoM  Coart.  arhldi  haa  finally  evolved  that 

BMnei  of  Inddlnttanaas     tht  "rule  of  reason." 
The  lalaat  dacistons  have  BMda  it  clear  that  combina- 

la  raalraiat  of  trade  caaaot  be  erected  under  the 

I  af  «pMHPrtee  aaaoelation*.    One  more  experintent 
more  applied!     Business  now 

of  what  it  can  do.    It  demands  an 

_,,   ,  ta  safaaait  plans  for  trade-association  activi- 
Um  la  tha  IMaral  trade  commission  for  approval  or  dis- 
pprvval  befofv  operations  are  begun. 
The  ■oeertainty   whkh   han  been   present   has  bean 

la  tlM  paat:  much  more  costly  than  is  ordinarily 
If  oae  were  to  attempt  to  devise  a  plan  for 

enterprise,  it  would  be  difficult  to 
a  MMV  afletaat   implement   than   a   threat  of 

of  uncertainty   is  a  perfect  wet 

Wit  4i  ael  aaan  to  infer  that  businaaa  abould  be  left 

frae  ta  do  aajrthing  it  choeaas.  So  long  as  competition 
la  Um  fame  laUad  apen  to  protact  consumers  from  high 

II  arfll  ha  aacaaaarf  ta  prevent  by  law  combina- 
la  raalraint  in  tradt.  Wa  merely  point  out  that 

as  to  what  is  legal  aad  what  i«  illegal  would 
grsatly  simplify  the  ptablaai  of  the  business  man.    How 

ao  loag  as  the  rules  of  the 
i  aeaaUnUy  shifting T 

ta  ha  partltalgHli  aoaUr.    Uataaa  positive  guidance  in 
Um  trade  aaaariallnn  awvereent  will  receive  a 

will  prvaaal.   la  large  measure,   the  per- 
af  aaaay  faaeUoM  which  are  highly  useful  in 

proeaaa  and  qafte  froe  from  objection  on 

the  grounda  of  reittraint  of  trade.  For  the  fact-finding 
function  of  the  trade  aaaoelation  in  really  a  risk-elimina- 

tion function.  If  a  buainesx  man  can  mnke  hia  plans 
and  deciaioBa  on  the  basis  of  fact  and  knowledge  rather 
than  guaaa  and  ((peculation,  he  can  price  more  closely, 
eliminating  the  reserves  and  insurance  premiums  which 
inevitably  accompany  the  conduct  of  business  when 
surrounded  by  uiKertaintiea.  Trade  usHociations  now 
supply  much  valuable  data  and  can  be  ao  developed  as 
to  supply  much  more.  Such  data  ara  asaantial  to  wise 
busineaa  decisions  and  will  result  in  fewer  loases  to 
buaineaa  men  and  lower  prices  to  consumers. 

The  Edge  bill  may  not  be  perfect.  Senator  Edge  does 
not  pretend  that  it  is.  But  certainly  his  proposals  are 
Btepa  in  the  right  direction.  It  is  possible  to  define 
fairly  precisely  the  things  which  trade  aasociations 

"may  and  may  not  do."  and  Congress  owes  it  to  the 
business  community  and  to  the  country  to  make  this 
claar. 

Selling  the  War  Surplus 
IF  WE  needed  a  sidelight  as  to  the  cost  of  war,  the 

sale  of  surplus  materials  would  afford  a  good  example. 
Over  a  billion  dollars  worth  has  already  been  sold  and 
about  as  much  more  still  remains  to  be  disposed  of. 
Major  Glen  E.  Edgerton.  director  of  sales,  is  planning 
an  intensive  campaign  to  get  the  rest  of  it  out  of  the 
way.  He  realises  that,  in  .some  cases,  it  will  work  a 
temporary  hardship  on  industry.  But  it  must  be  sold 

and  he  believes  that  it  is  better  to  have  the  cprr.-itinn 
over  with  than  to  drag  along  with  mere  palliatives 

Rouffhiy  speaking,  one-half  the  property  declared  sur- 
plus, something  over  two  and  a  quarter  billion  dollars, 

was  transferred  to  other  governmental  departments.  The 
actual  surplus  on  hand  and  ready  for  sale  on  March  1, 

repreaented  an  original  cost  to  the  taxpayers  of  |1<.)(),- 
000,000.  Although  the  most  saleable  property  has  al- 

ready been  disposed  of,  there  is  much  valuable  materiul 
in  what  remains.  The  material  still  available  includes 
electrical  equipment,  hand  tools,  engineering  supplies, 
machine  tools,  scrap  metal,  railway  material,  office 
supplies  and  the  like. 

It  is  interesting  to  note  that  during  the  first  two 
years  the  average  recovery  from  sales  was  73  per  cent 
of  the  original  cost.  The  present  average  recovery  rata 
is  26  per  cent.  The  average  for  the  whole,  however, 
is  48  per  cent  which,  all  things  considered,  is  a  very 
high  rate. 

The  lower  rate  prevailing  at  this  time  gives  an  idea 
of  the  relative  saleabillty  of  the  remaining  surplus,  as 
well  as  the  lower  prices  prevailing  in  the  open  markets 
this  year. 

When  the  sale  is  completed  the  country  will  be  in  a 
more  Wealthy  eondition,  the  treasury  will  be  richer,  the 
decks  will  be  cleared  for  new  business  and  we  shall  be 

decidedly  nearer  normal  business  in  every  way.  Let  all 
who  can,  hasten  rather  than  delay  the  completion  of 
the  work  which  must  be  done.  And  let  us  appreciate 

the  work  done  by  all  who  have  assisted  in  Its  doing. 
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Shop  Equipment  News 
Blanchard  High-Power  Vertical  Surface 

Grinding  Machine 
The  Blanchard  Machine  Co.,  Cambridge,  Mass.,  ha; 

added  to  its  line  of  surface-grinding  machines  what  it 
believes  to  be  the  heaviest  and  most  powerful  vertical 
spindle    surface-grinding    machine   ever   built.      Fig.    1 

FIG.   1.      BLANCHARD  HIGH-POWKK  GKINDING   MACHINE 

shows  the  front  view  of  the  machine,  which  is  known 
as  the  No.  27-R  Blanchard  high-power  vertical  surface- 
grinding  machine.     Overall  dimensions  of  the  machine 

are  12  ft.  6  in.  long,  7  ft.  6  in.  wide  and  10  ft.  high. 
The  total  weight  is  30,000  lb.  Floor  space  required  is 
12  ft.  6  in.  X  7  ft. 

In  general  arrangement  it  is  similar  to  the  No.  16 
Blanchard  grinding  machine,  and  it  operates  in  the  same 
way.  The  work  is  carried  on  a  rotary  magnetic  chuck, 
48  in.  in  diameter,  which  is  moved  horizontally  from 
the  loading  to  the  grinding  position,  and  there  rotated 
continuously  while  the  wheel  is  gradually  fed  downward. 
Owing  to  its  size  and  weight,  the  No.  27  chuck  and 
table  is  traversed  by  power.  In  other  respects  the 
operation  of  the  No.  27  is  like  that  of  the  No.  16, 

•  although  the  mechanism  is  different. 
The  grinding  wheel  is  27  in.  in  diameter,  7  in.  deep, 

with  a  rim  either  2  or  3  in.  thick.  It  is  sulphur 
mounted  in  a  cast-iron  retaining  ring,  attached  to  the 
faceplate  by  six  screws,  and  is  wire  banded  in  the  same 
way  as  the  No.  16  Blanchard  wheels.  The  wheelhead 
weighs  3  tons  and  has  built  into  it  a  60-hp.  600-r.p.m. 
induction  motor  which  drives  the  wheel  at  580  r.p.m.  or 
4,170  ft.  per  minute.  The  rotor  is  directly  on  the 
wheel  spindle,  which  is  5i  in.  in  diameter  and  is  car- 

ried on  two  large  radio-thrust  ball  bearings.  A  spring 
take-up  at  the  upper  end  exerts  an  upward  pull  on  the 
spindle  which  exceeds  the  weight  of  the  rotating  parts 
by  1,000  lb.  This  initial  load  on  the  lower  or  main 
thrust  bearing  eliminates  all  play  or  backlash.  The 
main  bearing  has  a  thrust  capacity  of  over  25,000  lb. 

The  wheel  safety  guard  is  of  u.-in.  steel  plate,  car- 
ried on  three  heavy  steel  rods,  and  has  a  convenient 

rack  and  pinion  mechanism  for  vertical  adjustment.  A 
wheel  dresser  attached  to  the  head  provides  for  dress- 

ing or  sharpening  the  face  of  the  wheel  while  grinding. 
There  is  the  usual  water  supply  to  the  inside  of  the 
wheel  through  a  2-in.  pipe,  and  to  the  outside  nozzle 

FIG.   2.     RIGHT-END  FRONT  VIEW  OP  BLANCHARD  GRINDING  MACHINE.       FIG.  3.     REAR  VIEW 
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and  stems,  in  addition  to  the  regular  straight  and 
taper  grinding  of  which  a  universal  machine  is  capable. 
With  an  internal  grinding  attachment  and  chuck,  it  does 
internal  and  face  grinding  on  xuch  parlH  as  individual 
cylinders,  clutches,  and  transmission  gears.  All  ordi- 

nary parts  of  motors  can  b«  ground  in  the  machine, 
excepting  cylinders  en,l>{oe.  By  using  a  toothrest,  it 
will  also  grind  line  reamers,  milling  cutters,  centers, 
boring  bars,  and  other  tools. 

The  thrOjW-blocks  are  made  with  tool  room  aicuntiy. 
and  their  sides  are  finished  to  an  e.xact  site  in  relation 
to  the  center  holes  in  the  sliding  hlockii.  This  permits 
the  crankshaft  to  be  readily  aligned  by  placinK  the 
blocks  on  their  sides  upon  a  nurface  plate.  Other 
features  of  the  blocks  are  the  adjustable  clamp  caps 

which  provide  for  various  diameters  of  shafts,  thr 
threo  center  holes  for  crankshafts  of  different  thro\\  . 
the  adjustable  slide  for  obtaining  a  finer  adjustmem. 

iltl.VUI.SU  CRANKMHAI-T  u 
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and  the  special  extension  of  the  slide  block  used  on 
the  headstock  end  of  the  crankshaft.  This  extension, 

with  its  recess,  provides  for  grinding  flanged  crank- 
shafts.     A  crankshaft  in  place  is  shown  in  Fig.  2. 

The  piston  arbor  permits  of  saving  time  in  mounting 
pistons.  The  piston  is  mounted  on  dead  centers  and 
is  also  ground  upon  its  own  centers,  which  trues  up  a 

seasoned  piston  concentric  with  the  axis  upon  ̂ which 
it  was  first  turned.  For  valve  grinding,  the  wheelslide 
is  set  at  the  desired  angle  and  the  corner  of  the  wheel 
is  moved  across  the  valve  seat.  The  table  remains 

stationary  and  the  crossfeed  traverses  the  wheel  across 
the  face  of  the  valve  seat. 

Aside  from  a  few  special  features  necessary  to 

accomplish  its  particular  pui-pose,  the  machine  is  similar 
in  construction  to  the  regular  No.  4  Brown  &  Sharpe 
universal  grinding  machine.  By  removing  the  raising 
blocks  from  under  the  headstock  and  footstock,  changing 
the  size  of  the  grinding  wheel  and  its  guard,  and  making 
slight  additions  to  the  equipment,  the  machine  can  be 
converted  into  the  No.  4  universal  grinding  machine. 

The  machine  swings  22-|  in.  in  diameter,  15]  in.  over 
the  water  guards,  and  takes  60  in.  in  length. 

The  tool  steel  wheel  spindle  has  hardened  bearings, 

ground  and  lapped,  and  running  in  self-aligning,  phos- 
phor-bronze boxes  provided  with  means  of  compensation 

for  wear.    The  spindle  and  boxes  can  be  easily  removed 

FIG.    3. INTERNAL    GRINDING    FIXTURES    FOR 
B.  &  S.  NO.   4   M.\CHINE 

to  make  room  for  the  internal  grinding  attachment. 
The  automatic  crossfeed  will  move  the  wheel  from 

0.00025  to  0.004  in.  at  each  reversal  of  the  table,  as 

desired.  It  is  automatically  disengaged  when  the  jWork 
is  ground  to  size.  The  table  travel  is  automatic  and  is 
controlled  by  easily  adjustable  dogs. 

The  speeds  and  feeds  of  the  wheel  and  work  and  table 
are  entirely  independent  of  each  other.  A  single  lever 
starts  and  stops  the  rotation  of  the  work  and  the  feed 
of  the  table.  The  table  reversing  mechanism  is  very 
accurate,  allowing  work  to  be  ground  close  to  a  shoulder. 

The  base  of  the  machine  rests  on  the  floor  at  three 

points.  This  construction  maintains  the  alignment 
of  the  table,  and  prevents  it  from  being  affected  by  any 

inaccuracies  of  the  flooring.  The  box-like  construction 
of  the  frame  with  the  ample  overhang  at  each  end  gives 
firm  support  for  the  table,  especially  at  the  end  of  its 
traverse.  Strong  ribbing  extending  the  entire  length 
of  the  table  keeps  it  rigid  and  prevents  it  from 
sagging. 

The    grinding    wheel    is    24    in.    in    diameter,    1    in. 

thick,  and  has  a  5-in.  hole.  It  is  protected  by  a  heavy 
guard,  which  helps  to  confine  the  spray  and  particles 
of  abrasive.  The  footstock  carries  the  holder  for  the 

carbon  point,  and  the  wheel  can  be  trued  without  remov- 
ing the  work  from  the  centers. 

Included  in  the  equipment  are  two  universal  adjust- 
able backrests  for  supporting  slender  work  or  splined 

shafts.  They  automatically  compensate  for  the  decrea.se 
in  diameter  as  the  work  approaches  size.  Their  use 
is  illustrated  in  Fig.  2.  For  wet  grinding  there  is  a 
supply  of  water  furnished  by  a  pump  from  a  tank 
attached  to  the  rear  of  the  machine.  This  pump  is 
of  simple  construction,  delivers  the  water  in  a  steady 
stream,  and  requires  no  packing  or  priming.  The 
telescopic  water  guards  protect  the  operator  from  spray. 

The  equipment  shown  in  Fig.  1  is  included  with  the 
machine.  Fig.  3  shows  the  machine  .set  up  for  internal 
grinding.  The  floor  space  required  at  right-angles  to 
the  spindle  is  52  in.,  and  parallel  to  the  spindle  207  in. 
The  hollow  base  is  fitted  as  a  clo.set  to  hold  small  tools 
and  accessories. 

Alvord  Piston-Pin  Bushing  Reamer 

The  illustration  shows  the  "X-Cel"  adjustable  piston- 
pin  bushing  reamer  with  pilot,  recently  introduced  by 
the  Alvord  Reamer  and  Tool  Co.,  Miller.sburg,  Pa.  The 
cutter  of  this  tool  is  very  similar  to  the  regular  Alvord 

'adjustable  reamer  and  is  adjusted  in  the  same  manner, 
but  the  shank  and  pilot  stem  are  ground  to  an  accurate 
sliding  fit  with  the  taper  plug  shown,  and  are  parallel 
and  concentric  with  the  cutting  edges. 

By  pa.ssing  the  pilot  stem  through  the  piston-pin 
bushings  and  then  slipping  the  taper  plug  on  the  pilot 
and  pressing  it  into  the  bushing,  the  reamer  is  central- 

ized and  supported  and  reams  the  bushings  in  correct 
alignment  and  with  no  chatter.  With  pistons  of  small 
diameter  and  correspondingly  short  pin  lengths  it  is 
sometimes  necessary  to  ream  first  one  bushing,  and  then 
reverse  the  reamer  and  plug  and  ream  the  other  bushing. 
In  this  case,  the  second  reaminjg  operation  is  centralized 
from  the  bushing  already  reamed. 

This  tool  is  simple  to  operate  as  there  is  no  adjust- 
ment necessary  on  the  taper  plug,  which  fact  materially 

decrea.ses  the  time  necessary  to  fit  a  set  of  pins.  The 
taper  of  the  plug  is  sufficient  to  cover  the  range  of 
adjustment  of  the  reamer,  but  is  gradual  enough  to 
align  the  reamer  in  place. 

The  reamers  are  made  in  eight  different  sizes,  and 

cover  a  range  from  i  to  l'.]  in.  A  special  set  desig- 
nated as  Set  No.  503,  has  been  assembled  which  con- 
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ALVORD  PISTON-PIN    BITSllINO  REAMER 

sists  of  four  reamers  and  which  will  ream  standard 

and  oversize  holes  for  practically  all  of  the  leading- 
cars  on  the  market. 



AMERICAN     MACHINIST Vol.  56.  No.  17 

Uthe 

Oa,  Ttrttngtoa.   Ctoaa.. 

tetvrM. 
pnetk*  is  thm  aovBtlat 

oil  pu.  ««Mt«  it 
vltii  Um  vialea  of 

id-bMC  Uiroagti 
roapUaff  iMviat  •»  arrvwa  or  boHa.  and  OMjr 

b*  rMHvii  mr  wpbtiii  without  prtllmia*riM 
««lli*wriiw  tlM  IwiMlMl  Jbwh  belta  and  dia- 

TImi 
in  pUc«  in  mMh  with 

Witlua  tW  p^dwtal  aa  oiMicht  chmof-tmr  box  U  m 
M  !■  ■*!■■  afeoat  tte  wUr  of  th«  aocond 
I  tmm  m  iMlqr  «i  Om  aartarior  of  this  box  a 
dirarttr  to  U»  stofls  drivlns  pulley  on  th« 

iiKxnmr  itis.  tuoi.hoom  latmk 

TW  wviglit  of  tlM  amr  box  malnUias  a  con- 
on  th*  b»ll.  thas  aliminatinf  troubla  from 

stMldriav  af  tlM  bolt  and  dangvr  of  breakag*  from  pos- 
of  the  tool  in  the  rut. 

Ntao  dMSflos  of  spood  aro  availabia  by  moans  of  the 
at*  ooativOod  by  the  poeition  of  the  two 

I  oa  Iko  froot  of  tiM  pedostaL  A  positive  interlock 
latoffofvMo  of  tiM  goara.  An  easily  removable 

oa  tlM  front  of  the  padaatal  five*  aecoas  to  the 
bod^  »iUW  br  raaaoviag  Um  and  plata  and  dincon- 

tka  aeatrol  lavam  tta  antire  gear  box  and 
ckaaian  may  ba  removed  without  intcrfer- 

oaaa  vitb  ocixr  parts. 
Tka  alacla  4rtvlac  poUay  is  mounted  on  a  quill  extend- 

>■«  aaaHr  tba  fall  leagth  of  the  spindle,  and  ample  pro- 
Ttstao  ia  Boda  for  labrfeation.  The  entire  top  half  of 
the  head  cover  b  fa  Um  form  of  light  platea  that  may 
ba  llfUd  aC  by  aMr«<r  taniing  Uie  knoba.  thus  rondering 
<ko  «iadla  oasily  aceaasibh  for  readjustment  The 
oaao  lack  ia  raacbod  bf  ttftlag  tha  amall  swinging  covor 

tiMbrgogaar. 

Tba  aaaal  Cotr  of  back  goaring.  mounted  on  a  quIII 
a  alatlaaanr  eccentric  shaft,  ia  provided. 
I  of  patting  la  or  Uking  out  the  back  gean 

la  pafffai»Bd  la  tba  aaaM  aMaaer  as  in  Uw  older  form  of 
litka.  Tbo  ratio  of  the  back  gearing  is  mich 
■0  additional  speeds  are  available,  making 
faal. 

A  roamlilo  range  of  threads  and  feeds  is  provided  by 

tlte  two  gear  boxes  controlled  by  the  two  upper  levers. 
The  snali  lavor  on  the  circuUr  dial  at  tha  loft  uf  the 
headstoek  alidoa  tha  idler  gear  into  or  out  of  mej«h.  so 
that  tlie  spindle  nay  be  run  at  high  apaods  without  run- 

ning tha  goarm. 
The  spindle  conforms  to  the  usual  Hendey  de.sign.  run- 

ning on  tapered  l>e«ring8  that  are  ea-sily  udjusfablo  to 
compensate  for  we«r.  A  differont  nu'tho«l  of  .su«taiiung 
tha  and  thrust  la  introduced,  which  distributes  the  load 
over  ample  wearing  surfaces  and  makes  adjustment 
easily  and  quickly  possible. 

Improvaments  in  Die  design  of  the  carriaoajuwi  croati- 
slide  add  rijcidity  and  convenience.  The  ratio  between 
croasfeed  and  carriage  traverse  is  carefully  calculated 
and  intended  to  give  accurate  Upon  or  bevels  when  the 
two  are  used  together.  In  conjunction  with  the  taper 
attachment,  an  extremely  wide  rnnge  of  tapers  la  avail- 

able. The  tail  spindle  is  graduated  and  the  footstock 
provided  with  an  improved  form  of  locking device. 

Ever>'  moving  part  except  the  spindle  nose 
and  the  lead  screw  is  completely  covered, 
thus  minjmiiing  the  possibility  of  accident. 
The  lead  screw  is  provided  with  the  usual 
reversing  lever  in  the  apron,  and  with  a 
positive  knockout  in  either  direction  to  be 
used  when  turning  between  shoulders.  Clos- 

ing the  locknut  on  the  lead  screw  disconnects 
the  hand  wheel  from  the  rack,  preventing  the 
possibility  of  interference. 

The  motor  Is  stopped  and  started  by  means 
of   conveniently    located    pushbuttons.      The 
speed    change   levers    are    interlocked    with 
the    electric    control    mechanism,    so    that 
the  first   movement    in   the   act    of   chang- 

ing the  gear  speeds  o()erates  to  slow  down 
or  stop  the   motor  without   attention    from 
the  operator. 

Tha  treadle  extending  along  tha-front  of  -the  base  is 
connected   with    the   swinging   gear    box   so   that   the 
operstor  can,  by  the  pressure  of  his  foot,  stop  the  lathe 
for  the  purpose  of  callpering  or  inspecting  the  work 
without  stopping  the  motor.      Depressing   the   treadle 
raises  the  gear  box  and  releases  the  tension  of  the 
belt     The  operator  is  thus  enabled  to  stop  the  lathe 
from  the  extreme  end  without  the  necessity  for  reach- 

ing  the   control    buttons.     In    its    lower   position    the 
weight  of  the  gear  box  rests  partly  on  the  belt  and 
partly  on  an  adjusting  screw,  so  that  the  belt  tension 
may  be  adjusted  as  the  nature  of  the  work  may  require. 

Brown  &  Sharpe  No.  55  Micrometer  Caliper 
The  Brown  A  Sharpe  Manufacturing  Co.,  Providence, 

R.  I,  haa  recently  increased  the  range  of  its  No.  66 
micrometer  caliper.  By  means  of  the  four  detachable 
anvila.  shown  in  the  illustration,  the  tool  can  be  adapted 
to  measurements  from  2  to  6  In.,  instead  of  from  3  to 
6  in.  as  formerly.  The  anvils  can  be  quickly  changed 
and  held  securely  in  place  by  a  knurled  nut.  One  anvil 
is  for  measurements  from  2  to  8  in.,  another  from  8 
to  4  In.,  and  so  on. 

The  tool  Is  especlall>.4tseful  in  garages  and  service 
stations  where  small  pistons,  many  under  8  in.  in  diam- 

eter, and  also  large  pistons  for  trucks  and  tractors, 
require    accurate   measurement.      It  can    measure   all 
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BROWN  &  SHAUPB  NO.   55   MICROMETER  CALIPER 

ordinary  sizes  of  pistons  and  cover  the  same  range  of 
work  as  three  or  four  ordinary  micrometers.  In  general 
construction  it  is  similar  to  other  Brown  &  Sharpe 
micrometer  calipers. 

Reeves  Combination  Bench  Machine 

The  Ster-0-Lock  Manufacturing  Co.,  417  So.  Dear- 
born St.,  Chicago,  111.,  has  recently  developed  the  ma- 
chine shown  in  the  illustration,  which  is  known  as 

the  Reeves  machine.  This  machine  Is  a  combination 
tool  intended  for  use  in  the  garage  or  service  station. 
It  is  adapted  to  mounting  on  a  bench. 

By  employing  the  various  attachments  that  are  sup- 
plied, the  machine  can  be  used  for  drilling  either 

wood  or  metal,  for  surfacing  or  sanding,  disk  grinding, 
polLshing,  buffing,  rough  or  tool  grinding,  or  for  rip- 
.sawing  wood.  The  table  through  which  the  rip-saw 
protrudes  can  be  removed  in  order  to  allow  the  various 
attachments  to  be  adjusted,  or  the  table  can  be  tilted, 
for  sawing  at  an  angle.  The  horizontal  disk  at  the 
upper  end  of  the  spindle  is  intended  to  be  used  for  disk 
grinding  or  surfacing. 

The  frame  of  the  machine  is  cast  in  one  piece,  and 
the  spindles  are  of  high-grade  carbon  steel.  The  hori- 

zontal spindle  is  connected  with  the  vertical  spindle 
through  a  positive  steel  clutch,  which  can  be  disengaged 
when  using  the  horizontal  spindle  only.  Both  spindles 
run  in  bronze  bearings.  The  vertical  spindle  has  a 
range  of  3i  in.  without  adjustment,  and  is  supplied 
with  a  Jacobs  chuck  that  will  take  drills  up  to  i  in. 
The  drilling  table  is  adjustable  in  position. 

Sundstrand  12-In.  Manufacturing  Lathe 
The  Rockford  Tool  Co.,  Harrison  and  Eleventh  Sts., 

Rockford,  111.,  has  recently  placed  on  the  market  the 
12-in.  Sundstrand  manufacturing  lathe  shown  in  the 
accompanying  illustration.  The  machine  is  constructed 
on  the  same  general  principle  as  the  9-in.  Sundstrand 
lathe  described  on  page  1028,  Vol.  48,  of  American 
Machinist,  with  the  exception  of  its  greater  swing  and 
combining  features  necessary  for  a  machine  of  larger 
range  and  capacity.  In  the  design  of  this  lathe  special 
attention  has  been  given  to  obtaining  a  compact  and 
rigid  machine,  capable  of  standing  up  to  the  demands 
of  specialized  production,  yet  flexible  enough  to  be  used 
for  a  great  variety  of  work.  It  is  equipped  with  cross- 
feed,  quick-change  feed  and  reverse  to  the  carriage, 
and  is  adaptable  to  thread  cutting  by  substituting  a 
lead  screw  in  place  of  the  feed  rod. 

The  headstock  gives  nine  speeds  selective.  The  drive 

is  of  the  single-pulley  type,  with  a  friction  clutch  in  the 
large  driving  pulley.  The  same  movement  that  di.sen- 
gages  the  clutch  automatically  applies  a  brake,  which 
stops  the  spindle  instantly.  For  attaching  air  cylinders, 
draw-in  attachments  and  expansion  chucking  devices, 
an  extension  is  provided  at  the  outer  end  of  the  spindle. 

TtERVES  COMBINATION  BENCH  MACHINE 

SUNDSTRAND  12-IN.  MANUFACTURING  LATHE 
Specifications — Swing:  over  carriage,  12  in.;  over  cross-slide,  10 in.  Distance  between  centers,  18  in.  Hole  tlirough  spindle,  l»i  in. 

Diameter  of  drive  pulley,  12  in.  Width  of  drive  belt,  4  in.  Speed 
of  drive  pulley,  200  r.p.m.  Number  of  feeds,  29.  Number  of 
spindle  speeds,  9.  Toolbit,  i  x  II  in.  Floor  space,  35  x  70  in. 

pTn'    3  5oTli)  domestic  shipping,  3,330  lb.;  export  shlp- 

The  main  spindle  taper  bearings  are  made  of  bronze 
bearing  metal,  adjustable  for  wear. 

A  special  feature  on  the  carriage  is  the  multiple-stop 
collar,  which  makes  a  positive  stop  for  the  cross-slide 
when  turning  shafts  with  shoulders  and  different  diam- 

eters. The  carriage,  which  has  exceptionally  long  bear- 
ing surfaces  on  the  ways  and  is  arranged  with  a  slide 

block  for  a  taper  attachment,  has  lugs  on  top  that  are 
drilled  and  tapped  to  permit  the  mounting  of  extra 
cross-slides  or  special  toolholder  blocks. 

The  apron  is  of  the  double-wall  type,  with  a  mini- 
mum number  of  working  parts  and  gears.  A  simple 

feed  reverse  box,  of  bevel-gear  and  clutch  type  and 
having  steel  gears  and  bronze  shaft  bearings,  is  regu- 

larly furnished.  A  quick-acting  tailstock  is  supplied 
as  standard  equipment.  Taper  attachment,  draw-in 
attachment  and  rear  toolblocks  can  be  furnished. 
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OtkiBf  Triple  CMnbination  IhinchiitK 
aad  SImirinx  Machine 

ciflMMtiaa  yaadiiac   mad  tkmrittM   BMchiM 
tai  tkt  acaMUVMqrtat  ahMtfmtim  Sa»  ncvatir 

m  ti»  — rt«t  kgr  A— Jw.  Iw^  •  W««t  Stod 

.    A.VO  MIKAKIN'O  UACIIINK 

N«v  York.  N.  Y.    TIm  machiiM  ii  fconomical  in 
•ad  eu  Im  adapted  to  different  typo  of 

vltlMSt  llM  ■■Biiaity  of  ehansinf  toola. 
Tha of  tha  machine  \»  clear  of  en- 

h  aa  tjrwlHalt  and  drivint  gaara,  all  of 
I  «■  tha  appaaita  alda.  The  machine  han 

I,  ao  tkat  mitaring  cuta  can  be 
wItfMrt  ttfttac  tha  aagla  bar  being  cut.  The 
ikaar  baa  looter  knivaa  than  employed  in  former 

ti  tha  ahaarins  machioa.  The  lentrth*  are  for 
llw  Nak.  M  —rtllBl.  13  in.,  and  for  the  No.  20  machine, 

M  !■«  afatail  fanaar  laagtha  of  9  and  1 1  In.,  raapac* 
TiMra  ii  aaiala  rooai  bahind  the  kniven  to  aroid 
tha  plalaa  being  rut 
laaeh  b  arranged  for  punching  both  weba  and 

taf  Btrvrtural  ihapao.  and  the  height  of  the  throat 
ia  daicMd  for  haadlli«  hroMi  llangwl  Bathlaham 

ia  ar*'ld*d  with  knrering  davieaa 
uut  bafora  paoching,  and  both 

>  are  prorldad  to  throw  the  machine 
into  gaar.  The  apringa  aa  well  aa  tha  gaara  art  anckMed. 
•o  M  ta  aafasaaid  tha  oparator.  Tha  bar  and  angle 
ratter  cali  aaf  alfaitaral  afcipa.  bat  tha  atandard  equip- 

far  cattiat  reaada.  aqaaraa.  anglea  and 
TW  kaivaa  caa  mtOf  ha  aarhangad  for  rut- 

ao  aa  to  provide  dorability. 
The  alldea  are  alao  made  of 
Tha  eerara  of  the  alidea  are 

to  tha  badr  hjr  pia  holta.  ao  that  they  cannot 
Tha  baarfnga  hava  large  aurfarciu  they  are 

and  prortdad  with  ring  lubrication. 

The  machtnoa  ara  manufactured  in  a  seriea  of  sites. 
They  are  fully  atandardised  and  provision  has  bean  mndo 
to  provide  cranaa,  gages  and  other  attachments,  which 
can  be  Aimiahad  with  the  machine  or  later  when  they 
are  needed.  Tha  smallest  sice  machine  is  the  No.  13, 
which  will  split  i-in.  plates  and  cut  S)-in  anglea,  with  a 
punching  eapacity  of  i-in.  holea  in  1-in.  material.  The 
Urgaat  aiaa  machine  is  the  No.  S2,  which  will  split 
I  I-in.  plataa,  cut  8  x  8  x  t-in.  angles  and  punch  l!-in. 
holes  in  1-in.  material. 

Marvin  &  Casler  Reamer  Holder 
The  Marvin  &  Casler  Co.,  Canastota,  N.  Y.,  has  re- 

cently placed  on  the  market  the  equipment  shown  in 
the  accompanying  illustration  for  holding  reamers  on 
acrew  machinea  or  lathes.  The  holder  is  not  intended  to 
float,  but  operates  on  a  different  principle.  In  order 
to  ream  a  straight,  true  hole  it  is  assumed  necessary 
to  hold  the  rear  end  of  the  reamer  in  line  with  both 
the  center  line  of  the  machine  spindle  and  of  the  hole 
to  be  reamed. 

The  bu.shing  or  adapter  aleeve  shown  at  the  right 
of  the  illustration  is  suitably  mounted  on  the  turret  of 
the  lathe  on  which  the  holder  is  employed.  The  face- 

plate on  the  front  of  the  bushing  is  held  by  three 
capscrews.  With  this  equipment  on  the  turret,  the 
work  is  flrst  bored,  then  faced  a  short  distance  from 
the  hole  and  the  comer  chamfered  so  as  to  provide  the 
proper  bearing  for  a  tapered  plug. 

The  cone-shaped  centering  plug  is  placed  in  the  face- 
plate of  the  holder  and  the  turret  is  moved  toward  the 

work.  As  soon  as  this  cone  plug  enters  the  bored  hole, 
it  brings  the  faceplate  concentric  with  the  spindle  of 
the  lathe.  While  the  plug  is  held  tightly  against  the 
work,  the  capacrewa  are  tightened  so  as  to  secure  the 
faceplate. 

The  turret  is  then  backed  away,  the  cone  plug  re- 
moved and  the  reamer  holding  sleeve  inserted  in  its 

place.  This  sleeve  maintains  the  reamer  securely  in 
position  and  insures  that  its  rear  end  will  l)e  in  line 
with  the  center  line  of  the  work  and  of  the  machine 
spindle.  The  reamer  holder  can  be  disengaged  in  order 
to  fit  it  to  other  reamers.  Ordinarily  the  entire  reamer 
may  be  passed  through  the  adapter  sleeve,  so  that  only 
that  portion  of  the  reamer  necessary  to  make  the  cut 
is  required  to  overhang.  The  reamer  shank  thus 
projects  into  the  turret 

The  faceplates,  the  holder  sleeves  and  the  center  plugs 
are  all  interchangeable,  and  only  one  plug  is  ordinarily 
required  for  a  group  of  machines.    The  reamer  holding 

alaavas  can  be  supplied  in  sizes  to  suit  the  reamers  (hat 
ara  uaad.  Special  fittings  and  the  adaplcr.H  nccisHary 
for  attaching  the  holder  to  different  makes  of  machines 
can  be  provided. 
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Lassiter-Millholland  Staybolt  Machines 
The  Dale  Machinery  Co.,  Inc.,  New  York,  N.  Y.,  has 

recently  placed  on  the  market  two  horizontal  staybolt 
machines.  The  machines  are  manufactured  by  the 
Millholland  Machine  Co.,  Indianapolis,  Ind.,  and  are 

known  as  the  Style  A  and  Style  B,  Lassiter-Millholland 
staybolt  machines.  The  Style  B  machine,  illustrated  in 

Fig.  1,  is  used  for  turning  simultaneously  the  taper  and 

straight  diameters  on  radial,  button-head  and  crown 
staybolt  forgings,  and  for  threading  both  the  straight 
and  taper  ends,  also  simultaneously,  in  uniform  pitch 
and  continuous  lead. 

For  turning,  the  bolt  is  gripped  in  a  collet  with 

special  collet  bushings  and  adjustable  stop.  The  turn- 
ing feed  is  then  engaged  by  means  of  a  friction,  which 

is  driven  by  a  spline  in  the  feed  shaft,  and  the  two 
Modern  turning  heads  are  fed  over  the  portion  of  bolt 
to  be  turned,  thus  machining  both  ends  at  the  same  time, 
the  chasers  in  the  dieheads  having  been  replaced  with 
cutters,  so  that  the  tool  acts  as  a  hollow  mill.  The  front 
head  has  a  taper  attachment  which  can  be  adjusted  to 

any  desired  taper.  This  attachment  allows  the  front  die- 
head  to  open  gradually  as  the  slide  moves  forward.  The 
cutters  in  the  rear  diehead  are  straight,  and  those  of  the 

A  cross  slide  with  hand  crossfeed  and  hand  longitu- 
dinal adjustment  is  provided  for  facing  and  undercut- 

ting the  button-head  bolts.  The  machine  has  a  capacity 
for  bolts  from  i  to  li  in.  in  diameter  and  14  to  36  in. 

FIG. 

FIG.    :.      MODEL    B    LASSITER-MILLHOLLAND    STAYBOLT    MACHINE 

front  head  tapered.  Both  dieheads  are  automatically 
tripped  at  the  end  of  the  cut,  and  are  automatically 
closed  by  adjustable  cams  mounted  on  a  slotted  bar  on 
the  rear  of  the  machine. 

For  threading,  the  cutters  in  both  heads  are  replaced 
with  chasers.  The  heads  being  closed,  the  threading 
feed  is  engaged  by  closing  two  half  nuts  on  the  lead 
screw,  which  feeds  the  dieheads  at  the  desired  pitch  and 
does  not  allow  creeping  or  lagging.  As  the  dieheads  are 
held  in  constant  relation  on  the  slide,  a  bolt  of  contin- 

uous lead  and  uniform  pitch  is  the  result. 
To  enable  the  machine  to  be  adjusted  to  any  desired 

length  within  its  range,  the  rear  diehead  carrier  is  ad- 
justable on  the  slide  by  means  of  a  fine-pitch  screw.  A 

permanent  spacer  bar  very  accurately  made  is  furnished 
with  each  machine.  This  bar  has  twenty-three  holes 
accurately  bored  and  spaced  1  in.  apart,  to  correspond 
with  the  various  lengths  of  bolts.  The  rear  diehead 
carrier  has  a  pin  which  when  inserted  through  any  of 
the  holes  in  the  bar  sets  the  dieheads  in  continuous  lead 
without  further  adjustment. 

BOX   MILL   IN  POSITION  ON  MODEL  A  LASSITER- 
MILLHOLLAND  STAYBOLT  MACHINE 

long.  It  is  supplied  in  cone-driven  or  geared- 
head  design,  the  latter  arranged  for  single- 
pulley  or  motor  drive.  Seven  hundred  bolts 
28  in.  long  per  day  of  nine  hours  have  been 
completed  by  one  operator. 

The  Style  A  machine  is  used  to  make  side 
stays  from  the  bar  of  either  iron  or  copper. 
This  machine  turns  the  relieved  portion  in  the 
center  of  the  bolt  and  threads  both  ends  in  uni- 

form pitch  and  continuous  lead.  The  machine 
is  rigidly  built  and  is  provided  with  a  special 
feed-box  apron,  and  splined  lead  screw. 

A  hexagonal  turret  is  mounted  on  a  slide, 
which  moves  directly  on  the  ways  of  the  ma- 

chine, no  saddle  being  used.  Taper  gibs  are 
provided  where  necessary  to  compensate  for 
wear.  A  double-plate  apron  is  attached  to 
the  slide. 

The  stock  is  fed  through  the  spindle  and 
automatic  chuck  bar  by  the  bar  feed,  up  to  a 
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FIG.   3.     DIEHEAD  IN  POSITION 
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I  tha  f  rkitoa  aad  half  auts  at  tha  aaow  time.  Modem 

UfkUi  TkkkacM  Gaffe  With  Lock 
thMaaaa  or  faalar  gaga  raeaatly  placed  on  the 

hgr  tha  Lafkin  Roto  Co^  Saclaaw.  Mirh..  in 
with  a  tocfc  by  which  tha  hiadaa  may  be  held 

la  aay  poaltloa.  Thto  lock  coaaUta  merely  of  a  knurled- 
haad  aal  that  daava  tha  laavea  tightly  together  when 
II  ia  taraad  a  frartioa  of  a  rarolutioa. 

ia  adaftod  particularly  to  the  une  of  auto- 
nd  repair  men.  When  making 

of  tappata  on  awtor*.  the  proper  leaf  can 
»  and  at  tha  fall  laagth  of  the  tool  of  5i  in.  In  this 
mtTf  i>*  caa  ha  pwad  la  plaeaa  difficult  of  aocoaa. 
Tha  giwa  to  amda  la  aavaral  atylaa.  Tha  No.  06  car- 

ala  laaeaa  lHMrii«  thkkaaaaaa  of  0.002.  0.00S.  0.004. 
•jOIO  aad  OitlS  ia.  The  No.  07  haa  in  addition 

a  M01»4a.  haf.  Tha  Na  09  haa  nine  toavea  0.0015  to 
•jtlt  la.  ia  thlchaaaa.  The  0.016  leaf  and  the  nameplate 

Iha  caaa^  ao  that  tha  thinaar  laavaa  are  well  pro- 
tha  gaga  to  doaad.  Tha  No.  109  tool, 

la  Maalratal  to  the  aaraa  aa  tha  No.  09,  but  in 
arflh  a  cmo  ia  which  tha  bbdaa  fold. 

Oa  ̂   of  tha  gagaa.  tha  laavaa  ara  i  ia.  wide  and  3  in. 
mg.  Tha  raaaqval  aad  iaaarttoa  of  bladaa  i«  easily 

U  two  laavaa  ara  aaparatad  from  the 
aad  locked  ia  poaitioa.  thay  may  ba  uaed  aa  the 

uppar  and  lowtr  limits  that  are  permitutible  in  tlu>  tit. 
Tha  laavaa  ara  accurately  ground  to  size,  which  is 
marked  on  aach.  When  the  gage  ia  closed  and  locktMi. 
the  blades  are  protected. 

Luma  Electric  Etching:  Pencil  Outfit 
The  Luma  Klectric  Kiiuipment  Co.,  405  Spitzer 

Bldg..  Toledo.  Ohio,  has  n.vfntly  placed  on  tho  market 
the  electric  etching  pencil  outfit  shown  in  use  in  the 

acrompan>'ing  illuHtration.  The  device  con8i.*it8  of  two 
major  unita,  a  magnetic  table,  and  the  pencil  itself. 
It  is  adaptable  to  several  uses,  the  chief  of  which  are 
etching  or  writing  on  hardened  steel,  demagnetizing 
atael.  annealing  and  soldering. 

By  using  the  magnetic  table  of  the  device,  work  that 
has  been  placed  on  a  magnetic  chuck  can  l>e  easily 
demagnetised.  It  is  merely  neceasary  to  pass  the  piece 
across  the  table  while  tht^  current  is  turned  on.  to 

Hccomplish  this  result.  Similarly,  tools  or  burs  mu.\  Ih- 
nwgnetixed.  A  file  or  scriln;  muy  thus  be  employed  for 
removing  chips  from  holes,  or  for  holding  small  screws 
and  such  work  in  place.  It  is  merely  necessary  to  lay 
the  tool  on  the  table,  turn  on  the  switch,  then  turn  off 
the  current  and  remove  the  part. 

The  etching  pencil  permits  of  marking  sizes,  numbers 
and  such  inscriptiona  on  tools  and  hardened  steel.    The 

LVrKtS  T«l«-K>fl OAOB  wtni  UX-K 

LUMA    KLKi   ittlt     KIH  Hl.NO   fBNCIL.  OUTFIT 

cord  of  the  etching  pencil  is  attached  to  the  table,  on 
which  the  tool  to  be  marked  is  laid.  When  the  current 
is  turned  on,  it  is  possible  to  mark  the  work,  with  no 
more  pressure  than  required  for  ordinary  writing. 
When  used  aa  an  annealing  point,  the  cord  of  the 

pencil  is  attached  to  the  top  connection  on  the  side  of 
the  instrument.  The  point  is  then  replaced  by  one 
made  of  carbon,  and  the  work  is  placed  on  the  table  of 
the  instrument.  When  the  current  is  turned  on  and  the 
carbon  point  held  on  the  work,  the  point  of  contact 
begins  to  glow  with  heat.  In  this  way,  a  small  spot 
can  be  heated  without  affecting  the  rest  of  the  work. 

The  carbon  point  may  be  employed  in  the  same  man- 
ner for  soldering,  being  held  in  contact  with  the  work 

to  heat  it  and  cause  the  solder  to  flow.  The  outfit  is 

operated  from  an  ordinary  lighting  circuit  of  110-volt, 
60<ycle,   alternating   current. 
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American  Foundry  Equipment  Co. 
Power  Sand-Cutting  Machine 

The  accompanying  illustration  shows  a  machine  for 
use  in  foundries  for  cutting  and  tempering  sand.  It 
has  recently  been  placed  on  the  market  by  the  American 

"AMERICAN"  TYPE  HP  SAND-CUTTING  MACHINE 

Foundry  Equipment  Co.,  336  Madison  Ave.,  New  York, 
N.  Y.,  and  is  similar  in  general  construction  to  the 
machine  de.scribed  on  page  779,  Vol.  55,  of  American 
Machinist.  The  recent  model  of  the  machine  is 
equipped  with  an  electric  motor  for  moving  it  by  power, 
and  is  designated  as  the  Type  HP  machine. 

The  frame  is  made  of  seamless  steel  tubing.  The 
front  wheels  are  of  the  caster  type  and  mounted  on 
inclined  forks.  The  machine  is  steered  in  the  same 
manner  as  a  push  cart.  Spring  mounting  of  the  wheels 
enables  compensation  for  unevenness  in  the  floor.  The 
drive  wheels  are  of  the  tractor  type,  and  are  driven 
by  a  motor  through  gearing  that  engages  with  each 
wheel.  The  motor  may  be  run  in  either  direction  and 
has  two  speeds,  the  fast  one  affording  a  travel  of  45 
ft.  per  minute  and  the  slow  one  of  15  ft.  per  minute. 
The  cutting  cylinder,  shield,  motor  and  transmission 

are  carried  upon  a  frame  held  in  approximate  balance. 
By  tilting  this  frame,  the  cutting  cylinder  can  be 
lowered  into  the  sand.  This  operation  is  normally  per- 

formed by  means  of  the  handwheel  at  the  front  of  the 
machine,  although  the  cylinder  may  be  quickly  raised 
independently  of  the  wheel  in  case  of  emergency.  The 
cutting  cylinder  is  driven  by  a  2-hp.  motor.  Current 
is  brought  to  the  motors  through  a  flexible  cable  that 
may  be  attached  to  any  convenient  plug. 
The  machine  may  be  employed  for  mixing  core  sand 

and  facing  sand,  as  well  as  molding  sand.  It  performs 
the  entire  work  of  blending,  mixing  and  tempering 
without  the  aid  of  any  accessory  mechanism,  and  may 
be  employed  to  pile  the  sand  or  throw  it  into  windrows. 
The  total  length  of  the  machine  is  91  in.,  and  the 
width  63  in.  The  clearance  above  the  floor  is  22  in. 
and  that  between  the  wheels  55  in.  The  length  of  the 
cutting  cylinder  is  44  in.    Weight,  1,500  pounds. 

Wayne  Portable  Oil-Burning  Forging  and 
Rivet-Heating  Furnace 

The  portable  oil-burning  forging  and  welding  furnace 
shown  in  the  illustration  has  recently  been  developed 
by  the  Wayne  Oil  Tank  and  Pump  Co.,  Ft.  Wayne,  Ind., 
for  shops  where  it  is  necessary  that  the  forging  or 
rivet-heating  equipment  be  moved  about  in  order  that 
the  work  may  be  more  speedily  and  easily  accomplished. 
The  furnace  is  substantially  but  lightly*  made. 
The  furnace  is  approximately  51  in.  high  over-all, 

25  in.  from  front  to  back,  and  31  in.  wide.  The  handle 
is  40  in.  long  and  attached  to  the  guiding  castor.  The 
furnace  body  is  made  of  14-gage  black  iron,  held  by 
heavy  angles,  and  is  16  in.  high,  18  in.  wide  and  16J  in. 
from  front  to  back.  The  work  opening  is  6  in.  wide, 
3  in.  high  at  the  edges  and  4  in.  high  in  the  center. 
The  working  space  is  9  in.  wide  and  7  in.  deep,  exclu- 

sive of  the  tile  opening,  which  is  5-1  in.  from  front 
to  back. 

The  supporting  frame  which  surrounds  the  tank  is 
made  of  heavy  angles.  The  tank  itself,  which  is  flame 
welded,  is  constructed  of  black  iron  with  a  I'a-in.  shell 
and  :}-in.  heads.  The  tank  will  withstand  a  working 
pressure  of  100  lb.  per  square  inch.  It  is  17  in.  in 
diameter  and  22  in.  long,  and  has  a  capacity  for  14  gal. 
of  fuel,  which  is  sufficient  for  10  hr.  of  normal  oper- 

ation. The  tank  is  fitted  with  a  safety  valve.  The 
2-in.   air-tight  filling  opening   is   conveniently   located. 

The  parts  of  the  heater  are  conveniently  arranged, 
with  but  few  wearing  parts  to  require  replacement. 
Other  than  the  fire-clay  combustion  chamber  there  is 
practically  nothing  that  must  be  renewed  as  a  result 
of  usage.  The  fire-clay  shapes  are  simple  and  may  be 
quickly  renewed. 

Air  pressure  is  obtained  by  connecting  the  furnace  to 
the    compressed-air    line   which   supplies   the    riveting 

WAYNE  PORTABLE  OIT.-BURNING  FURNACE 

hammers.  After  the  burner  has  been  once  adjusted 
to  the  air  pressure  used,  it  will  require  practically  no 
further  attention.  The  shipping  weight  of  the  furnace 
is  600  lb. 
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t9t/W Foundry  and  Marhine  Co, 

"lUndiman** 
te  Um  MMMpMlxlnc   iHufltmtion 

I  wily  Waa  pkwi  «i  tto  akriivt  by  t)w  Nrw 
rmmiir  ui4   MacktM  Co.  SVw   York.   S.  Y.. 

kkad-puwvr   IwisU   of   &4on   or   Urg«r 

It   b  M   «'«rtrkallr  driven    ouchiiw   that 
Ul  U«  Wcht  of  Um  op«r»tin(  chain. 

It  kM  •  tmatttw  to  ovoiteal  IIS  fl.  of  chain  por  minute. 
I  of  IM  ftw  tkm  ovwhaulinc  th«  chain 
M  tert  M  •  wmn  audo  it, 

TW  — rlii—  foMtoti  of  •  coat-irM  boosiny  in  which 
li  MBlrfMi  •  iMriHMd  mmrm  aad  warm  goor  running 
teoaa^drivMkya  |<l«w  aolar  ttttaelMd  to  Uw  f  ranMi 

1  riMft  carriw  a  greevod  sbMvo  with  a 
  la  V^ahapad.  wlU   fit   any 
pMck  of  optnrtiac  chain  and  givM  sulBcient 

tnrtivo  «flMt  to  prwont  alipping.  Th*  machine  la 

caaator-kalBani.  ■•  that  it  haaga  ,with  the  center  of 
IVBVIly  la  tlw  plaaa  of  tko  openitinir  rhain. 

I  hgr  a  (l«xit>W  conductor  from 
a  caawMlMt  luap  aockaC     Mounted  on  the  machine 

i«  a  plug  socket  for 
attaching  the  flexible 
conductor,  and  a  re- 
venting  twitch  that 
enable  th«  motor  to 

be  run  in  either  di- 
ffction. 

The  machine  is  in- 
tended   for    UM    on 

hand-operate  etjuip- 
nent  where  it  j*  de- 
aired  to  obtain  faa- 

I-MM^HB^         

ter  and  easier  
oper- 

i^^^^S^^H         ation  than  i*  obtain- 
^^BK.,1  ̂ ^B        able  by  hand,  and 

^'^^^^^^P        where  it   would  not ^^^'^^         be    worth    while    to 
inaUll     an     electric 

I     hoiat.     The  "Handi- 
man"  ia  not  a  hoiiit 
itjielf,  but  iiimply  a 

portable  machine 
that  aajr  be  carried  from  place  to  place  and  uaed  to 

)  •  oanber  of  hand  hoiata.    The  machine  weighs 

1«  Ih.,  which  ia  in  ocmb  of  the  hand- 

nUXUMAX-     CHAIlt<HOiaT 
ul*ntATOR 

pal  of  aaat  hand'Operatcd  botata. 

BlMiiit  Hcavy-Daty  Motor  Grinder 
Th*  i.  G.  Bloant  Co^  Everett.  Maas..  has  recently 

to  It*  liac  of  alternating  current  ball  bearing 
griadrra  a  ft-hp.  heavy-duty  marhine  for  wheeU 

It  s  S  I  U  la^  or  16  X  S  X  U  in.    The  machine  is 
for  haavy  work  aad  baih  accordingly.    SKF 

bearings  are  uaed  throughout  and  the  spindle  is  of  45- 
point  carbon  ataoL 

The  end  ahialda  are  of  cast  iron,  turned  with  a  recess 

and  bolted  directly  to  the  motor  frame.  Thi-y  are  fm- 
ther  aecured  in  position  by  supports  clamped  around  the 
end  shield  hub  and  then  bolted  to  each  side  of  the  head 

BLOtJNT  HEAVY-DUTY  OKLNDICR 

casting.  The  end  shield  flanges  are  turned  and 
threaded  into  the  ends  of  the  shields.  The  flanges  are 
machined  all  over  and  recessed  on  the  inside. 

Wheel  Ruitnls  are  furnished,  either  plain  or  of  the 
exhaust  type,  and  are  Hdjustable.  Removable  covers 
enclose  the  sides  of  wheels,  flanges,  nuts.  etc..  for  safety 
protection.  The  work  supports  are  so  mounted  that 
their  positions  are  adjustable. 
The  starting  switch  is  a  Westinghouse  No.  816 

safety  type,  mounted  within  the  column  on  a  separate 

panel,  and  easily  removable  from  the  rear  of  the  ma- 
chine, without  disconnecting  the  switch.  The  switch  pro- 

tects both  operator  and  equipment  against  unexpected 
resUriing  and  accidental  starting  of  the  motor.  It 
cannot  \)q  held  closed  on  overload  and  has  a  long  life 
under  severe  operatinir  conditions. 

The  machine  is  furnished  as  follows:  6-hp..  220  or 
440  volts,  60  cycle,  2  or  3  phase,  or  660  volts,  60  lydc, 
3  phase.  The  weight  of  this  machine  is  about  1.200 

pounda. 
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INDUSTRY 

.^^^^frp^-* 

Mechanical  Engineers  at 
Atlanta  Next  Month 

The  spring  meeting  of  the  American 
Society  of  Mechanical  Engineers  will 
be  held  in  Atlanta,  Ga.,  from  May  8  to 
11,  with  headquarters  at  the  Piedmont 
Hotel.  The  technical  program  is  said 
to  be  one  of  the  best  ever  prepared  for 
such  a  meeting.  Seven  of  the  sessions 
have  been  planned  by  the  professional 
divisions  of  the  society,  these  sessions 
to  be  held  on  the  mornings  of  each  of 
the  convention  days. 

The  textile  division  and  the  machine 
shop  practice  division  have  co-operated 
in  two  sessions  which  will  deal  with 
textile  machinery.  The  materials  han- 

dling division  will  present  a  paper  on 
material  handling  equipment  as  used  in 
the  iron  and  steel  industry.  This  paper 
will  give  the  results  of  an  intensive 
study  of  this  subject  by  a  special  com- 

mittee, and  will  furnish  a  remarkable 
opportunity  for  the  discussion  of  the 
best  methods  for  handling  the  many 
materials  used  in  the  steel  industry. 
There  will  also  be  sessions  on  fuels, 
management,  power,  welding,  and  two 
interesting  general  sessions.  A  valu- 

able paper  on  turning  exhaust  losses 
into  work  in  reciprocating  engines  has 
been  prepared  by  Dr.  Johann  Stumpf, 
who  will  present  it  in  person.  A  public 
hearing  vnll  be  held  on  the  power  test 
codes,  at  which  a  discussion  on  defini- 

tions and  values,  displacement  compres- 
sors and  blowers  will  be  permitted.  The 

boiler  code  committee  will  also  hold  a 
meeting. 

The  usual  entertainment  features  of 
the  spring  convention  will  afford  the 
delegates  plenty  to  do  in  their  leisure 
moments.  Special  provisions  have  been 
made  to  entertain  the  ladies  while  the 
men  are  attending  the  meetings. 

Tap  Drill  Sizes 
Recently  a  meeting  of  the  Na- 

tional Screw  Thread  Commission  was 
held  at  the  Bureau  of  Standards,  Wash- 

ington, D.  C,  at  which  consideration 
was  given  to  the  question  of  tap  drill 
sizes  to  be  recommended  for  producing 
holes  in  conformity  with  standards 
adopted  by  the  commission.  It  was 
voted  to  recommend  drills  of  a  diameter 
midway  between  the  maximum  and 
minimum  minor  diameters  of  the  tapped 
holes  already  established.  These  limits 
result  in  a  thread  in  the  nut  of  from 
75  to  83i  per  cent  full  depth,  with  a 
mean  value  of  79J  per  cent  full  thread 
depth. 

Department  of  Commerce 
Not  to  Aid  Open-Price 

Associations 
Trade  association  practices  that  come 

under  any  suspicion  whatever  consti- 
tute such  a  small  percentage  of  the 

benefits  accruing  from  the  work  of 
these  organizations,  that  there  is  no 
justification  for  the  continuance  of 
questionable  activities.  This  point  was 
brought  out  strongly  at  the  Trade  As- 

sociations Conference  held  at  the  De- 
partment of  Commerce  on  April  12.  It 

was  shown  that  only  seventy  out  of 
3,000  organizations  can  be  classed  as 
open-price  associations.  Even  among 
the  open-price  associations  the  opinion 
was  expressed  that  90  per  cent  of  the 
benefits  to  members  come  from  other 
activities  and  that  these  benefits  are 
greatly  exaggerated. 
While  it  was  brought  out  clearly  at 

the  meeting  that  the  legality  of  open- 
price  statistics  has  not  been  passed 
upon,  and  that  associations  doing  such 
work  cannot  be  denounced  as  law 
breakers,  particularly  when  their  fig- 

ures are  made  public,  yet  it  was  made 
perfectly  plain  that  the  Department 
of  Commerce  will  not  co-operate  with 
that  type  of  organization.  No  one  will 
be  surprised  if  the  Department  of 
Justice  should  institute  proceedings 
against  such  associations.  At  any  rate, 
the  Department  of  Commerce  is  not 
going  to  jeopardize  its  usefulness  to 
other  trade  associations  by  co-operating 
with  those  who  are  operating  within  the 
twilight  zone. 
The  Department  of  Commerce  has 

on  file  a  long  list  of  the  constructive 
things  which  trade  associations  can  do. 
The  list  is  growing.  It  is  believed  that 
its  growth  will  be  accelerated  as  trade 
associations  realize  that  they  have 
been  covering  only  a  portion  of  their 
field.  Heretofore,  attention  has  been 
concentrated  largely  on  matters  in- 

tended to  accelerate  production.  Very 
little  has  been  done  toward  improve- 

ment in  distribution — an  area  thought 
to  promise  much.  Sight  also  seems  to 
have  been  lost  of  the  fact  that  no  re- 

straint of  trade  is  involved  when 
buyers  and  sellers  get  together.  Were 
trade  associations  to  arrange  for  com- 

mittees of  buyers  to  confer  with  com- 
mittees of  sellers,  it  is  believed  that 

much  waste  could  be  eliminated  and  the 
spread  between  the  price  obtained  by 
the  producer  and  that  paid  by  the  ulti- 

mate consumer  could  be  narrowed 
materially. 

Trade  Excursion  to  Mexico 
for  Business  Men 

Business  men  who  are  interested  in 
the  future  development  of  our  trade 
with  Mexico,  are  being  offered  an  ex- 

cellent chance  to  study  that  subject 
through  a  personally  conducted  tour  of 
the  Southern  republic  under  the  aus- 

pices of  the  Neiv  York  Commercial. 
The  excursion  will  leave  New  York 
on  May  7  and  will  return  on  June  2. 
Stops  will  be  made  en  route  at  Atlanta, 
Ga.,  New  Orleans,  La.,  Houston  and 
Brownsville,  Tex. 

In  Mexico  the  party  will  visit  all  the 
important  industrial  centers,  to  inspect 
plants,  public  works,  harbors  and  the 
oil  fields.  Extended  stops  will  be  made 
at  Monterrey,  Tampico,  San  Luis  Po- 
tosi,  Aguascalientes,  Guadalajara,  Lake 
Chapala,  Cuernavaca  and  Puebla. 

The  expedition  will  be  accompanied 
by  Dr.  W.  E.  Aughinbaugh,  well-known 
authority  on  foreign  trade,  and  John 

F.     Barry,     editor     of     "Commercial 

Mexico." 

  •   

Farm  Machinery  and  Tool 
Prices  Decline 

The  average  of  prices  for  farm  equip- 
ment was  1.6  per  cent  lower  on  Feb. 

15,  than  on  Jan.  15,  according  to  a 
survey  made  by  the  United  States  De- 

partment of  Agriculture.  The  decline 
since  Feb.  15,  1921  is  20.2  per  cent. 
The  declines  for  the  month  were 

most  pronounced  in  the  case  of  ma- 
chinery and  tools  such  as  tractors, 

cream  separators,  harrows,  lumber, 
mowers,  scythes,  and  wheelbarrows. 

Foreign  Trade  Convention 
The  revised  program  for  the  ninth 

annual  convention  of  the  National 
Foreign  Trade  Council,  which  is  to  be 
held  in  Philadelphia,  May  10,  11  and 
12,  has  been  received.  The  group  ses- 

sions will  include  topics  on  advertising, 

credits,  price  quoting,  protection,  ex- 
change losses,  ocean  transportation  and 

general  European  conditions.  The 
main  theme  of  the  convention  will  be 
the  financing  of  foreign  trade  and  a 
study  of  the  merchant  marine  problem. 
The  speakers  have  been  selected  with 
great  care  from  among  export  man- 

agers, credit  managers,  treasurers  and 
advertising  executives.  The  general 
sessions 'will  be  held  in  the  Academy  of 
Music  and  the  group  sessions  in  the 
Hotel  Bellevue- Stratford. 
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aideration  of  th»  rrparationa  paymenta, 
with  a  poacibU  cancellation  of  the  war 

Vol  56,  Ni>.  n 

TIm  election  of  ofltcera  for  th(>  on- 
•uinc  year  rloaed  tha  i-onv«>iition.  W. W.  Coleman,  of  the  Bucvrus  Company, 
waa  elected  prt'sidcnt;  J.  B.  Doan,  of 
the  American  Tool  Works,  first  vice- 
ureeidcnt:  Paul  C.  De Wolfe,  Brown  A 

Sharpe.  second  vice^prcaident;  J.  W 
O'Leary,  Arthur  J.  O'Leary  A  Son  Co., 
traaaurar.  Councilor*  for  two  yeara 
are:  Albert  J.  Forxi.  E.  J.  Miller,  A.  J 
Gilford,  J.  D.  Cox,  Jr.,  W.  R.  Anfell, 
Jo*.  F.  Cooley,  Harold  C.  Smith  and 
Harold  Edwards. 
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Aa  iataraatiac  praaantation  of  the 
acriealtnral  situation  was  ffiven  by  A. 
M.  Loomia.  of  the  Waahington  ofltce  of 
tka  National  Grance,  wboae  aubject  waa 
"Tka  Fanner  aa  a  Balance  Wheel."  Mr. 
Laoaiia  axplaiaad  tha  oricin  and  the 
grawth  of  iJm  racant  farmer  move- 
■MBta  in  thia  eeaatry,  including  the 
aarkmltaral  bloc  in  Concreaa.  He 
alaadad  for  a  greater  racognition  of  the 
farmer  and  hia  problema,  and  predicted 
a  greater  pmaperitv  for  the  nation 
when  (his  was  brouifnt  about. 
The  banquet  on  Wednesday  evening 

was  well  attended.  The  apeakara 
were:  Pormar  United  Sutea  Senator 
Charlaa  Thomas,  of  Colorado;  Dr.  W. 
R.  B.  Faunce,  praaidaRt  of  Brown 
Ualvavsity:  and  Hoarard  E.  Coffin,  of 
tha  Hudson  Motor  Car  Co. 
On  Thursday  only  two  papers  were 

piaasBtod.  L.  P.  Lroree,  praaident  of 
tka  Dalawara  A  Hudson  Railroad,  ad- 
itfsasij  tka  eonvantion  on  "Relations  of 
tk*  BaUroads  with  Their  Patrona." 
la  hia  rvmarka  tka  apeaker  touched  on 
aome  of  the  ahaaaa  in  transportation 
which  ha  aaid  war*  helping  to  keep  the 
railrsada  from  attaining  their  highest 
aArlaacy.  He  aaid  that  1921  was  the 
worst  year  in  the  history  of  the  rail- 
raads  of  the  United  SUtea.  During 
tkat  yaar  railroad  business  dacraaaad 
SO  par  cent  below  the  previous  yaar, 
which  waa  a  drop  of  20  per  cent  mora 
tkaa  daring  any  other  depression.  But 
ha  pradictad  Uiat  this  year  businass 
wmui  pkk  ap  at  least  one-half  of  thia 
toaa,  dkoogh  even  then  it  would  still  ba 
toM  than  other  Taars. 
The  otJter  address  was  delivered  by 

B.  L.  Oraavar,  of  Tasewell,  Vs.,  who 
for    the    non-union    coal 

Supreme  Court  Decides 
Against  Siioe  Machin- ery Company 

The  Government  has  won  its  case 
againat  the  United  Shoe  Machinery 
Corporation.  In  the  Supreme  Court  on 
April  17  Justice  Day  delivered  the 
judirment  of  the  court  that  the  leassa 
exifuted  bv  that  company  with  users  of 
the  machinery  contained  certain 
ctauaas.  tarma  and  conditions  which 
were  in  violation  of  the  Clayton  Act  of 
Oct  16  .1914.  The  court  affirmed  the 
decree  of  the  District  Court  of  the  U.  S. 
for  the  Eastern  District  of  Missouri, 
that  these  leases  were  violative  of  the 
law  in  that  they  tended  to  monopoly. 
The  Supreme  Court  in  ita  opinion 

held  that  Section  3  of  the  Clayton  Act 
makaa  it  unlawful  for  persons  engaged 
in  interstate  commerce  "to  lease  ma- 

chinery, supplies  or  other  commodities, 
whether  patented  or  unpatented,  for 
uae,  consumption  or  reaale  in  the  U.  S., 
or  to  fix  a  price  therefor,  or  to  discount 
from,  or  rebate  upon  such  price  upon 
the  condition  agreement  or  understand- 

ing that  the  lesaee  shall  not  use  or  deal 
in  the  machinery,  supplies  or  other 
commodities  of  the  competitor  or  com- 

petitors of  the  lessor,  where  the  effect 
of  such  lease,  agreement  or  understand- 

ing may  be  to  substantially  lessen  com- 
petition or  tend  to  create  a  monopoly." 

The  effect  of  the  deciaion  is  to  en- 

Sin  the  United  Shoe  Machinery  Co.  of 
aine,  the  United  Shoe  Machinery  Cor- 

poration and  the  United  Shoe  Ma- 
chinery Co.  of  New  Jeraey,  from  mak- 

ing leaaea  containing  certain  clatuas, 
terms  and  conditions  requiring  the  sole 
use  of  thaae  machines. 

tftol 

opafatois  of  Waat  Virginia  during  the 

gaaartatUoB"  of  last  SapUmbar.  Mr. Oraavar  gave  a  ftnt-band  and  intimate 
atary  of  the  march  of  the  organised 
nUaata  oa  the  non-union  forces.  He 
charaetorlaad  thU  as  a  "treasonable  in- 
earraetion"  and  declared  that  it  was 
flnaacad  and  praasatod  with  the  knowl- 
edge  of  Um  oSdala  of  tha  Unitad  Mina 
Worfcers  of  America.  He  dacriad 
agataat  the  method*  uaad  by  the  labor 

I  to  exact  obedience  from  the 
Miaan,  and  aaid  that  the  non- 

■atoa  Salda  of  Woat  Virginia  were  the 
ftaataat  bolwarlr  against  the  encroach- 
■Mat  of  antoa  doffltnation  of  the  coal 

ti   toitoatry. 

Navy  SendinfT  Text  Rooks 
to  Engineering  Scliools 

The  bureau  of  engineering,  of  tha 
Navy  Department,  ia  furniahing  the  en- 

gineering schools  of  many  of  the 
colleges  of  the  country  with  copies  of 
ita  general  spaciflcatlons  for  machinery. 
These  speciflcations  represent  modern 
practice  in  naval  enirineering,  and  with 
their  several  appendices  describing 
methods  of  inspection,  etc..  ara  prac- 

tically textbooks  on  this  highly  spe- 
cialized subject.  There  are  very  few 

colleges  that  have  regular  courses  in 
marine  engineering,  and  during  tha 
World  War  special  achools  were  estob- 
lished  for  the  instruction  of  the  per- 

sonnel required  to  man  the  vessels 
oDeratad  by  the  Navy.  As  the  condi- 

tions obtaining  on  a  naval  veaael  ara 
very  different  from  those  found  in 
power  plants  ashore,  tha  spaciflcations 
ara  of  conaidarabla  valua  (or  instruc- 

tion purposas. 
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The  breezes  are  freshening.  The  sea 
is  somewhat  rougher  and  the  ship  of 
business  is  commencing  to  toss  a  little, 
although  she  is  moving  with  greater 
speed.  The  barometer  is  rising,  but  a 
gale  is  possible  even  with  a  rising 
barometer,  and  the  careful  navigator 
will  now  be  ready  to  shorten  sail  if  it 
blows  too  hard. 
On  the  New  York  Stock  Exchange 

trading  has  become  very  active.  Two 
million  shares  changed  hands  last  Mon- 

day, but  on  Tuesday,  when  the  market 
seemed  strongest,  its  strength  sud- 

denly turned  to  weakness  concurrently 
with  the  announcement  that  the  Repub- 

lican caucus  in  the  Senate  had  voted 
to  pass  some  sort  of  a  bonus  bill  this 
session. 

There  may  have  been  no  relation  of 
cause  and  effect  between  the  action  of 
the  caucus  and  the  decline  in  the  stock 
market,  but  the  coincidence  shows  the 
need  of  caution  in  an  excited  market, 
and  though  much  of  the  decline  has 
been  recovered  there  are  a  few  gather- 

ing clouds  that  should  be  watched. 
One  of  them  is  the  coal  strike.  As 

it  continues  without  any  real  effort  at 
settlement  or  conciliation  the  feeling 
is  becoming  more  bitter  and  it  may 
flare  up  in  some  attempt  at  violence 
that  will  shock  the  nation. 

Another  is  the  New  England  textile 
strike.  It  is  becoming  an  obstinate 
and  sullen  fight  that  must  be  causing 
much  loss  to  capital  and  great  distress 
to  labor. 

An  Evil  Combination 

Still   another   is   the   treaty   between 
Germany  and  Soviet  Russia  which  has 
nearly  disrupted  the  Genoa  Conference 
and    has    shocked    Europe.      Taken    in 
conjunction  with  the  report  that  Ger- 

many has   agreed   to   lend    Russia   the 

[equivalent  of  23,800,000  gold  dollars  to 
I  be  spent  for  German  goods  the  treaty 
lis  construed  as  notice  of  an  economic 
[alliance     between     the     two     political 
Ishmaelites  of  the  world  whose  power 

[for    evil    in    combination    is    supposed 
[to  be  great  and  might  have  to  be  re- 
j  strained    by    another    war    which,    as 
[Lloyd  George  says,  would  leave  Europe 
[  a  heap  of  ashes. 

And   finally  there   is   the   bonus   bill 
lalready  referred  to.     In  whatever  form 
lit   becomes    law   and    however    it   may 
|be   sugar-coated   it   means   an   increase 
_  of  taxes  or  more  government  loans.    As 

"these  are  the  two  things  that  business men  are  most  afraid  of  it  is  not  sur- 
prising   that   the    money    market    is    a 

little  firmer  and  Liberty  Bonds  a  little 
weaker.     The   feeling   of  apprehension 
thus   reflected   has  been   somewhat   in- 

tensified by  Secretary  Mellon's  figures 
indicating  a  Treasury  deficit  of  $484,- 
000,000  for  the  fiscal  year  ending  June 
30,    1923,   but    it   would    be    unfair    to 
charge  the  steadier  money  market  and 
the   decline   in   Liberty   Bonds    entirely 
to  the  bonus  bill.     Stock  brokers   are 

increasing  their  loans  and  their  opera- 
tions are  commencing  to  make  some 

impression  upon  the  loanable  surplus 
of  the  banks. 

As  might  have  been  expected  under 
these  circumstances  the  reserve  ratio 
of  the  Federal  Reserve  System  has  de- 

clined slightly  despite  an  increase  of 
$5,000,000  in  the  gold  held.  It  now 
stands  at  77.3  as  against  77.7  per  cent 
a  week  ago.  The  result  is  a  slight 
hardening  in  the  rate  for  commercial 
paper,  which  sold  as  low  as  4i  per  cent 
early  in  the  week  when  the  oversub- 

scription on  the  Si  per  cent  Treasury 
certificates  was  announced. 

Money  Still  Easy 

These  developments  lead  me  again 
to  advise  prospective  borrowers  to  take 
advantage  of  the  present  ease  in  money 
to  cover  their  requirements  as  far 
ahead  as  possible.  According  to  the 
Federal  Reserve  Bulletin  for  April 
$913,303,000  foreign  dollar  loans  were 
issued  in  the  United  States  between 
Jan.  1,  1921  and  March  15,  1922.  Of 
this  total  $263,000,000  was  issued  this 
year,  and  since  March  15  a  good  many 
more  large  loans  have  been  floated. 
The  total  of  the  domestic  loans  con- 

currently placed,  including  state  and 
municipal  bonds,  must  be  much  greater. 
Some  authorities  estimate  that  the  ag- 

gregate of  new  and  refunding  bonds 
sold  in  the  last  fifteen  months  is  over 
four  billions. 

A  large  portion  of  the  money  thus 
raised  is  still  in  the  banks,  but  it  was 
borrowed  to  be  spent  and  when  it  is 
in  circulation  rates  will  probably  be 
higher.  For  this  reason  it  is  likely 
that  Liberty  Bonds  are  about  as  high 
as  they  will  go  at  present.  They  sell 
in  direct  relation  to  the  money  market 
and  when  they  are  at  or  near  par  the 
present  Secretary  of  the  Treasury,  who 
is  very  canny,  may  postpone  further 
buying  for  the  sinking  fund. 

There  is,  in  fact,  some  indication  that 
the  whole  bond  market,  including  taxa- 
bles  as  well  as  non-taxables  and  gov- 

ernment issues,  is  in  a  condition  of 
satiety.  It  has  been  the  fashion  of 
late  to  describe  it  as  insatiable,  though 
everyone  knows  that  such  a  condition 
can  never  last  very  long  and  that  re- 

pletion and  flatulence  often  follow  over- 
eating. As  to  stocks  it  is  anyone's guess.  Many  of  the  industrials  seem 

high  enough  but  the  railroad  shares 
that  represent  the  equity  in  and  con- 

trol of  our  transportation  system  have 
a  strategic  as  well  as  an  intrinsic  value 
in  combination  that  are  not  yet  fully 
realized  and  will  not  be  appreciated 
until  the  inevitable  consolidations  for 
which  the  Esch-Cummins  bill  provides 
are  seriously  undertaken.  This  is, 
however,  a  long  distance  view  and  the 
stock  market,  including  railroad  shares, 
will  continue  to  be  "fluctious"  in  the 
interval  and  afterward. 

Geographically    viewed    the    Pacific 

Coast  States  are  still  the  most  cheerful 
part  of  the  country,  and  Southern 
California  is  especially  elated  by  the 
prediction  that  a  new  vessel  shortly  to 
be  put  in  service  between  New  York 
and  Los  Angeles  will  make  the  voyage 
in  eleven  days.  The  railroads  are  tak- 

ing notice  and  are  advertising  a  drastic 
reduction  in  transcontinental  passenger 
rates  for  the  summer.  The  outlook 
in  Canada  is  also  improving  and  much 
speculative  excitement  is  reported  over 
the  alleged  discovery  of  oil  in  Alberta. 

Of  the  commodity  markets  and  dis- 
tributive trade  in  general  there  is  not 

much  new  to  say.  Wheat  futures  sud- 
denly jumped  up  several  cents  a  bushel 

when  the  trade  became  conscious  that 
most  of  the  existing  supply  had  been 
hedged  and  that  the  hedges  would  have 
to  be  bought  in  as  the  grain  is  sold. 
Cotton  has  also  been  firm  as  the 
strength  of  the  statistical  position  be- 

came apparent.  Coffee  has  been  al- 
most buoyant  as  the  trade  and  the 

public  have  come  to  an  appreciation  of 
the  conditions  to  which  attention  was 
drawn  in  these  letters  some  months  ago. 

The  steel  industry  is  almost  booming. 
Copper  is  in  better  demand.  Tin  is 
higher  and  rubber  is  up  about  2J  cents 
a  pound  since  attention  was  first  called 
to  its  cheapness  in  this  letter.  The 
advance  is  traceable  to  the  increased 
demand  for  tires,  which  in  turn  reflects 
an  improvement  in  the  automobile  busi- 

ness. Silk  is  firm  and  higher.  Wool 
is  quiet  but  firm. 

Optimism  on  Wall  Street 

In  so  far  as  it  is  communicable  it 
would  appear  that  the  optimism  which 
prevails  on  the  Stock  Exchange  is 
gradually  infecting  and  affecting  busi- 

ness generally.  Upon  this  theory  it  is 
to  be  expected  that  wholesale  and  re- 

tail merchants  will  find  themselves 
getting  busier  as  the  boom  in  stocks 
nears  its  perihelion.  A  continuous  and 
general  increase  in  building  activity  is 
again  reported  in  nearly  every  section 
of  the  country. 

Progress  in  the  reorganization  of 
Mexico's  finances  is  indicated  by  the 
reports  from  the  bankers'  conference 
now  being  held  in  Paris,  and  the  Greek 
banks  which  were  closed  by  the  mone- 

tary panic  in  that  country  have  re- 

opened. Despite  the  news  from  Genoa  the 
London  Stock  Exchange  has  been  "firm 
on  easy  money"  and  foreign  exchange 
is  generally  higher.  Even  German 
marks  are  slightly  higher  though  the 
total  outstanding  is  now  131,837,249,000, 
which  is  an  increase  of  over  a  billion 
for  the  week  ending  April  7.  As 
suggesting  what  may  happen  unless  the 
German  presses  printing  marks  are 
stopped,  attention  is  called  to  the  situa- 

tion in  Russia,  where  it  takes  75,000 
rubles  to  pay  a  street  car  fare  and 
the  amount  of  paper  money  in  circula- 

tion runs  into  the  quadrillions. 
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Industrial  Developments  in  France 
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ta  foraifn  countnaa,  avan  Ii«It;ium  be- 
iac  a  heavv  buyar  ex  Franch  makes.  It 
la  reported  also  that  there  ia  a  i^rowinff 

for  Browniac  pistols  and  that 
«r«  of  these  arma  ara  apeadins 

This,  coupled  with ■•  tkair  capacity. 
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inufarture  of  shot  Runs  and 
huntinr  rifles,  ia  an  important  industry 
ta  Su  Etienne  and  a  revival  in  the  de- 
Maad  BMaaa  a  aabatantial  reduction  in 
aaawployuMnt  la  that  aection. 

Snix  Making  FiacAaMS 

la  Paria,  it  ia  raportad  that  aaothar 
branch  of  tha  flraanaa  industry  baa 
■aecasdiL  in  cloainr  a  anbstantial  for- 
atoa  eoatract,  the  KotchkiM  Company 
halag  credited  with  havinir  received  an 
order  from  a  South  American  country 
for  machine  iruns  to  the  value  of  sixty- 
ftva  Biillion  franca.  If  tha  report  proves 
to  ba  correct,  and  there  saems  to  ba  no 
raaaon  to  doubt  it,  the  order  will  pro- 

vide several  years  of  work.  Pollowinic 
tha  armistice,  the  Hotchkias  Comoany, 
arhlch  durinir  the  war  operated  a  large 
plant  at  Lyons  from  which  it  furniahed 
many  thouaanda  of  machine  gruna  to  tha 
A.  E.  P.,  acquired  the  fine  new  plant 
ta  tha  ouUklrta  of  Paria  built  by  Cler- 
cat-Blin  for  the  manufacture  of  avia- 
Boa  ntotora.  The  plant  has  been 
rapidly  converted  for  the  manufacture 
of  machine  runa.  The  runninir  of  thin 
plant  at  full  capacity  ahould  provide 
employment  for  aeveral  hundred  men 
BOW  oat  of  work.  The  operatinir  head 
of  tha  Hotchkiss  Co.  is  a  well-known 
ABMrieaa  enrineer,  Laurence  V.  Ben^t, 
who  la  eaa  or  the  moat  prominent  mem- 
bara  ff  tha  American  colony  in  Franca 
aad  a  founder  of  tha  American  Cham- 
MT  af  Coaimerce. 

AtnoMoaac  BustKBS  iMfnom 
Anothar  induatry  that  indicates  a 

satiafactonr  slate  of  improvement  la 
tha  manufacture  of  llrht-wriKht,  low- 
eoeaumption  automnbilea.  The  plant 
of  Andrt  Citroen,  which  will  be  remem- 

during   the   war   aa   a   model   of 
  »cy  in  ahell  makinr.  I«  reported  to 
ha  oparatiBf  at  maximum  capacity  on 
the  10  hp.  Biodel  car,  aixty  cars  per  day 
baiaf  racuiarly  turned  out,  arith  all 
(ara  sold  la  advanca.  A  aaullar  ear  is 

r  braa|tht  out  by  the  same  Arm  and 
.,  Aertqr  ba  manufactured  in  the 

Cllwiat- Bayard  plant  at  l^evalloia- Par- 
ret,  a  few  milea  from  Paria,  thia  plant 
kaviac  recently  been  acquired  for  thia 

Tha  new  ear  ia  a  S  hp.  ntodal 

and  it  is  atatad  that  the  Citroen  inter- 
aata  have  already  in  hand  orders 
amountinr  to  appruximatoly  two  hun- 

dred million  francs  for  this  atodal 
aioaa.  Other  car  builders  have  likawiaa 

lat^  placed  on  the  market  new  modala 
of  llaht  weitrht  cars  and  judi:inir  from 
the  Increasing  numbers  of  tnaaa  eara 
aoen  on  the  atreeta  and  hishwaya  tha 
public  haa  opened  its  purse  to  tha  new- 

comers in  a  generous  fashion.  A  low- 
powered  small  car  can  now  ba  pur- 

chased for  8,500  to  9,B00  francs,  which 
brings  it  within  tha  means  of  a  larga 
section  of  the  |K>pulation  that  has  since 
1914  been  deprived  of  the  luxury  of  an 
automobile.  What  is  even  more  import- 

ant, however,  is  the  fact  that  the  cost 
of  operation  of  the  small  car  is  mora 
within  the  means  of  the  masses  than 
the  cars  heretofore  built  in  Franca. 
Tha  new  models  ara  designed  to  giva 
approximately  46  milaa  to  the  gallon  of 
irasoline  on  the  road  and  a  correspond- 

ingly low  oil  consumption  and  tira  ex- 
pense. The  hitrh  cost  of  these  itama  in 

France  during  the  past  two  years  haa 
done  more  than  anything  else  to  dis- 

courage the  public  from  buying  auto- 
mobilea  and  to  cripple  tha  great  French 
automobile  industry. 

The  reports  that  ara  received  from 
the  northern  part  of  Franca  indicate 
that  rapid  progress  in  the  reconstruc- 

tion of  the  manufacturing  plants  de- 
stroyed by  the  Germans  is  being  made. 

The  great  works  at  Blanc-Misaeron,  for 
example,  have  been  almost  completely 
rebuilt  and  It  is  expected  that  Defora 
the  end  of  this  montn  the  flrst  locomo- 

tive built  by  them  since  the  war  will 
leave  the  shops.  Satisfactory  progress 
ia  also  being  made  on  the  construction 
of  the  200,000  hp.  electric  power  sU- 
tion  at  Comines,  which  with  the  excep- 

tion of  the  station  at  Gennevilliers, 
near  Paris,  will  be  the  most  powerful 
station  in  Franco.  It  will  utilise  the 
coal  near  the  mines  and  will  ba  of  great 
help  to  the  north  in  getting  under  way 

again. » 

"Zamfum**  Plant  at  Boonton 
A  suitable  plant  for  the  manufacture 

of  Zamium,  the  metallic  alloy  invented 
by  Lawrence  Zamboni,  will  be  erected 
at  Boonton,  N.  J.  The  Zamium  Corpo- 

ration has  been  organized  and  incorpo- 
rated, and  production  will  start  aa  Boon 

aa  the  factory  is  completed. 
Thia  alloy  ia  said  to  be  a  reliable  and 

a  leaa  expensive  substitute  for  pJatinum. 
It  is  claimed  for  the  alloy  that  it 
cannot  rust,  tarnish  or  corrode;  ia  non- 

magnetic; can  be  cast,  rolled  or  drawn, 
soldered  or  welded;  in  not  affected  by 
any  kind  of  acid,  alkali  or  sea  water 
and  haa  a  tenailc  strength  of  150,000 
lb.  per  aquaro  inch. 

TTip  company  will  market  the  product 
in  all  forms  for  the  manufacture  of 
Jewelry,  cutlery,  nurgrical  instrumcnta, 
marine  hardware  and  engine  and  motor 

parta. 
Offieera  of  the  corporation  are:  Law- 

rence Zamboni,  president  and  treasurer; 
Ferdinand  noliini,  vice-president;  A. 
L.  Zamboni,  secretary. 
The  corporation  retains  a  bualnaaa 

office  at  149  Broadway,  New  Yoric CItjr. 
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American  Gear  Manufacturers'  Association  in  Buffalo — 
Interesting  Reports — Sinram  Re-elected  President 

The  spring  meeting  of  the  American 
Gear  Manufacturers'  Association  was 
held  at  the  Hotel  Lafayette,  Buffalo, 
N.  Y.,  on  April  20,  21  and  22.  The 
convention  was  opened  by  an  address 
entitled  "Over  the  Threshold  of  a  New 
Era,"  by  President  F.  W.  Sinram. 
Following  this,  the  usual  reports  were 
made  by  the  respective  officers  and 
committee  chairman. 

F.  D.  Hamlin  read  the  reports  of 
the  secretary  and  treasurer;  F.  F. 
Goedke  on  entertainment;  George  L. 
Markland,  Jr.,  on  membership;  H.  E. 
Eberhardt,  on  public  policy;  J.  E. 
Gleason,  for  the  legal  committee;  J. 
C.  McQuiston,  for  the  publicity  com- 

mittee; L.  L.  Nicholson,  for  tariff;  and 
J.  B.  Foote,  on  industrial  relations. 
After  the  reports  had  been  received  and 
acted  upon,  H.  E.  Harris  read  a  paper 
on  "Good  Hob  Practice."  He  advocated 
the  use  of  hooked  tooth  hobs  and 
demonstrated  the  action  of  various 
shapes  of  cutting  edges. 

The  use  of  the  projection  comparator 
in  testing  gear  teeth  was  shown  by 
Ralph  E.  Flanders,  a  machine  being  set 
up  in  the  meeting  room  and  demonstra- 

tions made  with  both  gears  and  gear 
cutters.  This  produced  a  magnification 
of  about  100,  and  showed  very  interest- 

ing results.  Discussion  followed  on 
the  methods  and  equipment  used. 

The  reports  of  the  A.  G.  M.  A.  sec- 
tional committee  of  the  Engineering 

Standards  Committee  was  presented  by 

the  chairman,  B.  F.  "Waterman,  who  is 
also  chairman  of  the  general  standard- 

ization committee  of  the  association. 
Both  of  these  reports  showed  progress 
along  desirable  lines.  Mr.  Waterman 
pointed  out  that  it  might,  and  probably 
would,  be  desirable  to  reconsider  some 
of  the  proposed  standards  in  view  of 
suggestions  brought  out  at  the  com- 

mittee meetings.  He  showed  the  in- 
advisability  of  adhering  to  a  proposed 
standard  unless  it  was  of  such  a  nature 
as  to  make  its  adoption  by  other  engi- 

neering bodies  practical.  In  conclusion 
he  suggested  that  whatever  standard 
was  finally  adopted  it  should  be  a  real 
American  standard,  rather  than  hav- 

ing  various    separate   bodies   establish 

standards  of  their  own.  Other  reports 
were  made  by  the  spur  gear  committee, 
bevel  and  spiral  bevel  committee,  her- 

ringbone committee,  and  the  committee 
on  gears  and  pinions  for  electric  rail- 

ways and  mines. 
Further  proceedings  included  the 

reports  by  chairmen  of  committees  on 
uniform  cost  accounting  systems,  J.  H. 
Dunn;  nominating  committee,  A.  C. 
Gleason;  nomenclature,  F.  E.  Eber- 

hardt; worn  gears,  J.  C.  O'Brien;  in- 
spection, J.  C.  Eppley;  and  composition 

gearing,  John  Christensen. 
At  a  meeting  of  the  industrial  group, 

George  L.  Markland,  Jr.  presided.  The 
topic  was  "Conditions  in  the  Industry" 
and  the  discussion  brought  out  some 
very  favorable  comment  on  present  in- 

dustrial relations.  An  informal  banquet 
was  held  on  the  evening  of  the  twenty- 
first  at  which  President  Sinram  was 
toastmaster,  and  John  C.  Bradley,  of 
the  Pratt  &  Letchworth  Co.,  the  prin- 

cipal speaker.  His  topic  was  "What's 
Ahead"  and  was  very  interesting. 
After  the  dinner  J.  C.  McQuiston 
exhibited  a  radio  telephone  and  ex- 

plained its  construction  and  operation. 
The  program  for  the  last  day  was 

of  peculiar  interest  to  gear  manufac- 
turers. The  papers  included  "Propor- 

tions of  Industrial  Gears,"  by  G.  E. 
Katzenmeyer,  of  the  R.  D.  Nuttall 
Co.;  "Keyways,"  by  Lars  Nilson; 
"Sprockets,"  C.  R.  Weiss;  "Metal- 

lography," C.  B.  Hamilton,  Jr.;  "Trans- 
mission," by  A.  C.  Bryan;  "Differ- 

entials," S.  0.  White;  "Tooth  Forms," 
H.  J.  Eberhardt.  E.  W.  Baxter 
rendered  a  report  for  the  library  com- 

mittee. _  Another  session  considered  the 
industrial  conditions  from  the  automo- 

tive point  of  view. 
In  the  afternoon  the  grinding  of  gear 

teeth  and  its  future  in  the  industry 
was  discussed  by  R.  S.  Drummond  of 
the  Gear  Grinding  Machine  Co.  The 
Gleason  Works  system  of  bevel  gears, 
which  was  shown  at  the  meeting  in 
Rochester  last  October,  was  further 
explained  in  detail  by  F.  C.  McMulIen 
and  T.  M.  Durkan.  Abstracts  of  some 
of  these  papers  will  appear  in  later 
issues. 

DOMESTIC  EXPORTS  OF  METAL-WORKING  LATHES.  BORING  AND  DRILLING  MACHINES 
FROM  THE  UNITED  STATES,  BY  COUNTRIES,  DURING  FEBRUARY 
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Leroy  S.  Starrett,  founder  and  pres- 
ident of  the  L.  S.  starrett  Tool  Co.,  of 

Athol,  Mass.,  died  on  April  23  at  his 
winter  home  in  St.  Petersburg,  Fla. 
He  was  84  years  old.  Mr.  Starrett  was 
the  inventor  of  many  types  of  measur- 

ing tools  and  gages,  and  was  known  for 
his  benefactions  in  the  interests  of  his 
employees,  with  whom  he  maintained  a 
close  relationship. 

William  A.  Greaves,  Sr.,  a  founder 
of  the  firm  of  Greaves  &  Klusman,  ma- 

chine tool  manufacturers  of  Cincinnati. 
Ohio,  died  at  his  home  in  Hyde  Park 
on  April  19.  He  was  60  years  old.  A 
few  years  ago  Mr.  Greaves,  with  his 
two  sons,  organized  the  Greaves  Ma- 

chine Tool  Co.,  in  Cincinnati,  and  he 
was  its  president  at  the  time  of  his 
death. 

Charles  Thompson,  drop  forge  man- 
ufacturer, died  at  his  home  in  Fremont, 

Ohio,  recently. 

Ellis  M.  Burr,  president  of  the  Burr 
Company,  of  Champaign,  111.,  died  in 
that  city  on  April  3. 

Curtis  B.  Hathaway,  one  of  the 
organizers  of  the  General  Motors  and 
Chevrolet  Corporations,  died  at  Pine- 
hurst,  N.  C,  on  April  5.  He  was  63 

years  old. 

Peter  Lowe,  of  Kempsmith 
Company,  Dead 

Peter  Lowe,  assistant  secretary  of 
the  Kempsmith  Manufacturing  Co., 
Milwaukee,  Wis.,  died  April  13  at  his 
home  in  Garrett,  Ind.  He  had  retired 
from  active  association  with  the  com- 

pany's sales  department  some  time  ago, 
due  to  failing  health.  He  was  45  yeari* 
old. 

Mr.  Lowe  started  his  career  in  the 
machinery  field  as  a  machinist  with  the 
Gisholt  and  with  the  Nordyke  &  Mar- 
mon  companies.    In  1906  he  entered  the 

23,791 

PETER  LOWE 

employ  of  the  Kempsmith  company  as 
head  of  the  cost  department.  He  was 
transferred  to  the  sales  department  in 
1911  and  a  few  years  later  was  ap- 

pointed assistant  secretary. 
As  a  machine  tool  salesman  Mr.  Lowe 

enjoyed  a  wide  acquaintanceship  among 
machinery  builders,  who  were  deeply 
grieved  on  hearing  of  his  death. 
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id.  follewlac  a  abut  down  for  many 
lainrtf-  paat.  TW  local  puddllnir  fur- 
Boraa  oftW  company  have  alao  been atartad  up. 

TW  Toxaa  A  Paciflc  Railroad  Co.  will 
tacroaao  opvrationa  to  rapacity  at  ita 
abasa  at  Warriull.  Tm..  for  tJ»e  i»- 
baildinc  of  a  largo  number  of  freight cara. 

TW  Stewart-Warnar  Speodometcr 

Corporation.  Chkcago,  111.,  has  in- croaacd  prxidurtian  at  ita  plant  from 
4400  apcrildmrtcr*  to  5,700  uniti  per 
day,  or  morv  than  aix  times  the  low 
racard  oatput  in  1921.  In  the  Unk 
i'««rtin«nt,  operations  have  been  ad- 
._  ..-«d  from  4.000  to  4^00  uniU  daily. 

TW  Lima  Locomotivo  Co.,  Lima, 
Ohio,  baa  rocaivad  order*  for  forty  loco- 
BMUvoa  fraa  tW  New  York  Central 
Railroad,  aad  for  thirty  locomotivos 
from  tW  Mobile  *  Ohio  Railroad.  Tha 
company  has  contracts  on  hand  to  in* 
aaro  capacity  production  fur  a  numltcr 
of  monUis  to  come. 

The  Reynolds  Spring  Co.,  Jackson, 
Micb.,  is  plannln|(  for  extensivi*  in- 
craaaa  in  production,  and  durini;  the 
next  sixty  day*  will  add  about  TtOO  men 
to  the  working  furce,  increasing  plant 
facilitiaa  to  provide  for  the  expansion. 
The  company  has  received  an  order 
from  tW  DaPoroat  Radio  Telephone  & 
Taiagraph  Co.,  New  York,  for  radio 
aqaipaMat  to  an  amount  of  about  $5,- 
000,MO.  Exp«nditur(>K  for  raw  and 
ftniahed  materials  fur  msnufactun-  will 
approximata  about  $190,000,  during  the 
toming  month. 
TW  Durant  Motor  Co.  of  Michigan, 

Lansing,  is  arranging  for  an  immedi- 
ate increase  ot  about  60  per  cent  in  its 

working  furce,  for  the  prmluttion  of 
tW  Durant  and  .Star  automobiles. 
Work  will  be  commenced  at  once  on  the 
•rection  of  two  additions  to  the  plant, 

to  provide  for  double  the  present  ca- 
pacity. Upon  completion,  production 

will  be  on  a  basis  of  600  cara  a  day 
of  both  types. 

The  J.  G.  Brill  Co..  Philadelphia.  Pa., 
baa  recai*ed  a  contract  from  tne  Boston 
Elevated  Railway  Co.,  Boston,  Mass., 
for  100  staol  passenger  cars.  The  com- 

pany has  alao  take  an  order  for  fifteen 
traction  cara  for  tbe  Sooth  Band,  Ind., 
Railway. 

The  McainticMarshatI  Co.  ia  in- 
laing  production  at  its  structural 

works  at  Pottntuwn,  Pa.,  and  a 
of  additional  employees  will  ba 

to  the  working  force.  The  Shoe- 
■saker-Katterthwait  Co.,  operating  a 
aimitar  loral  ritant.  is  also  increaaing  ita 
production  srhedule. 
TW  Pennsylvania  Railroad  Co.  has 

tacraaaad  the  working  force  at  its  Al- 
tooaa.  Pa.,  car  abops  to  a  point  of  cloaa 
la  aormal,  and  a  ooablo-shift  opt-rating 
nrWdule  has  baea  adopted  In  the  atecl 
car  abopo. 

The  Spicer  Manufacturing  Co.,  South 
PlainAcId,  N.  J.,  manufacturer  of  nut>' 
mobile  axles,  univeraal  Joints,  etc..  lui 
invrsaM-*!    its   working   force   to   nl..<ir, 
1,0<H)  nion  at  ita  local  plant.     The  i.n 
pany  has  reopened  its  brunch  plant  .it 
Pottstown,  Pa.,  which  has  been  cIonoI 
for  about  six  months  past. 
The  Jordan  Motor  Car  Co-  Cleve- 

land, Ohio,  now  operating  on  a  baaia  of 
forty  cars  p«r  day,  ia  arranging  for  a 
production  increaae  early  in  May,  to 
continue  for  an  indefinite  period. 

Following  the  purchaae  of  the  plant 
of  tW  A.  W.  Case  A  Son  Manuf^ 

ing  Co.,  Kensington  Ave.,  Buffalo,  ' by    the    Richardson    A    Boynton 
Dover,  N.  J.,  manufacturer  of   - 
rangea,  etc..  the  new  owner  han 
under  way  for  a  largo  increase  ii 
duction.    New  buildings  will  be  cu.;..; 
and  equipped  for  the  manufacture  ot 
atovea   flangea,    fittings,   etc.      Present 
operationa,  in  the  meantime,  will  be  on 
a  capacity  basis.     The  Case  company, 
manufacturer  uf  a  kindred  line  of  stove 
parts,  will  remove  the  Kensington  Ave. 
works  to  its  other  plant  in  the  city. 

The  Middletown  Car  Co.,  Middletown, 
Pa.,  a  branch  of  the  Standard  Steel 
Car  Co.,  Pittsburgh,  Pa.,  is  increasing 
operations  at  its  plant,  and  will  soon 
dcvflop  capacity  on  an  order  for  the 
Philadelphia  &.  Reading  Railroad  Co., 
for  f>UO  steel  hopper  cars. 

The  Peistcr  Machine  Co.,  Fort 
Wayne,  Ind.,  reports  that  it  nas  re- 

ceived more  orders  during  the  paat  few 
weeks,  than  in  the  entire  year  of  li>21. 
The  company  manufacturea  mining  i machinery. 

Car  Surplus,  Shortajire  and 
Freight  leadings 

Reports  of  the  car  service  division 
of  the  American  Railway  Association 
show  that  rev»'nue  freight  loaded  for 
the  week  ending  April  1,  1922,  totaled 
827,011  cars  a  decrease  of  10,024  cars 
from  the  preceding  week,  but  163,840 
cars  more  than  were  loaded  in  the 
corresponding  week  of  1921.  Compared 
with  1920.  the  report  shows  31316  cara less. 

Grain,  grain  products,  live  stock  and 
forest  products  all  show  some  reduc- 

tion in  loadings  compared  with  the 
previous  week.  Coal  loading,  which 
includes  that  loaded  on  the  first  day 
of  the  miners'  strike,  shows  a  decline 
of  19,634  cars,  but  is  far  in  excess  of 
the  figures  for  the  same  period  in  the 
two  previous  years.  Coke  and  ore  show 
small  increases;  merchandise  shows  a 
gain  of  1,911  cara.  and  miscellanaoua  M7 
cars,  the  smallest  gains  made  in  these 
two  classiflcations  for  some  weeks  past. 
All  districts  contributed  to  the  decrease 
in  loading  compared  with  the  week 
ending  March  26  with  the  exception 
of  the  Pocahontas  and  the  Northwest- 

ern districts.  The  slight  gain  in  the 
Pocahontas  district  is  largely  in  mis- 

cellaneous, while  in  the  Northwestern 
district  coal,  forest  products  and 
miscellaneous  show  moderate  increases. 

Serviceable  surplus  cars  totaled  200,- 746  for  the  week  ending  April  1,  or 
12,787  cars  less  than  for  the  week 
ending  March  23.  Of  these,  88,401 
wore  box  cars,  72,666  gondolas  and  the 
balance  miscellaneous.  Compared  with 
the  previoua  week  box  cara  incraaaed 
1,088,  while  gondolas  decreased  18,198. 
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Die-Sinking  Mac:hiu« 
Pratt  &  Whitney  Co.,  Hartford,  Conn. 

■American  Maciiinlst."  Jan.  5,  1922 

By  the  "Bayrer'3  compensating 
arms,"  a  die  weigliing  4  tons  may 
be  suspended  on  elevating  .screw.s, 
swiveled,  tilted  or  turned  on  edge. 
Tliere  Is  a.  rapid  traverse  for  the 
(luick  adjustment  of  the  head. 
Speed  and  feed  changes  are  made 
by  levers  in  front.  Hand  and 
power  feeds  are  provided  for  both 
the  longitudinal  and  cros.sfeeds  of 
tlie  table  and  a  rapid  power  trav- 

erse tor  all  table  movements.  A 
cherrying  attachment  may  be  ap- 

plied to  the  cutter  head,  driven 
through  gearing  to  the  nose  of  the 
cutter  spindle.  Table,  22  x  48  in. 
Longitudinal  feed,  48  in,  Crossfeed 
Vertical  feed  of  cutter  head,  12  in 
27  to  790  r.p.m. 
15,000  lb. 

17  in.     Vertical  feed,  15  in. 
Spindle  speeds,  twelve  from 

Floor  sp;ice.   10  x  10  ft.     Height,  9  ft.     Weight, 

L 

Drilling  Maeliine,  Multiple,  Rail-Type,  No.  19 
Edwin  Harrington,  Son  &  Co.,  Philadelphia,  Pa. 

"American  Machinist."  Jan.  5,  1922 

The  chief  feature  of  the  ma- 
chine is  the  in-and-out  movement 

provided  for  each  spindle  for 
drilling  irregular  patterns.  Four 
spindles  are  ordinarily  furnished. 
The  driving  pulleys  transmit  25 
hp.  By  a  clutch  on  the  driving 
gear,  any  spindle  may  be  stopped 
independently  of  the  others.  The 
feed  may  be  operated  universally 
for  ail  spindles  from  the  right- 
hand  end  of  the  machine,  or  sep- 

arately for  each  spindle  at  the  end 
of  each  arm.  A  handwheel  on 
each  head  moves  the  spindles  independently  and  sets  them  at  the 
proper  height  when  universal  feed  is  used.  Automatic  stops  dis- 

engage each  spindle  at  any  predetermined  point.  Floor  space 
without  a  table,  17  ft.  10  in.  x  7  ft.  Height,  10  ft.  2  in.  Weight 
with  belt  drive.  14,850  lb. 

Drilling  Machine,  Vertical,  38-In. 
Prentice  Conradson,  Green  Bay,  Wis. 

"American  Machinist,"  Jan.  5,  1922 

The  machine  has  a  swing  of  32  In.,  but  can 
be  built  in  25-  and  36-in.  sizes.  The  head.stock, 
column  and  Ijase  are  cast  in  one  piece.  Rect- 

angular and  sliding  tables  can  be  supplied. 
The  driving  motor  is  so  mounted  as  to  elim- 

inate ail  moving  parts  possible.  There  are 
nine  spindle  speeds  ranging  from  34  to  500 
r.p.m.  Six  feeds  are  provided  ranging  from 
0.006  to  0.035  in  per  spindle  revolution.  Hand 
traverse,  hand  feed,  stop  and  depth  gage  are 
provided.  A  no-load  protection  is  also  in- 

cluded. A  3-hp.  motor  running  at  1,200  r.p.m. 
is  used,  but  for  extra  heavv  work  a  5-hp. 
motor  running  at  1,800  r.p.m.  can  be  em- 

ployed. Floor  space,  30  x  54  in.  Height, 
11  ft,  8  in.  Weight,  3,700  lb.  Export  box, 135   cu.ft. 

Orindlng  Machine,  Disk,  Vertical  Spindle 
Badger  Tool  Co.,  Beloit,  Wis. 

"American  Machinist,"  Jan.  5,  1922 
The  steel  disk  wheel  is  42  in.  - 

in  diameter  and  is  faced  with  a 
layer  of  abrasive  material  J  in, 
thick  molded  on  it.  Direct  drive 
is  secured  by  using  the  motor 
shaft  as  the  wheel  spindle.  The 
end  yokes  are  dust  proof  and 
rigid.  Positive  forced-feed  lubri- 

cation is  supplied  to  both  the 
radial  and  thrust  bail  bearings. 
A  circular  dust  channel  surround.*; 
the  wheel  periphery  and  termi- 

nates in  two  openings  to  which 
the  dust  exhaust  system  is  at- 

tached. The  open  '  construction makes  it  possible  for  more  than 
one  operator  to  work  at  the  ma- 

chine at  a  time.  A  20-hp,  motor 
running  at  600  r.p.m.  is  us  d.  s;op 

3  800  'ib^'''""    '■'''■   '"°^'^    '■'■"'"    "-otating    with    the   w 

heel.      Wciyiit, 

DriliInK  Machine,  Antomatle 
Sellew  Machine  Tool  Co.,  Pawtucket,  R.  I. 

"American  Machinist,"  Jan.  5,  1922 

The  machine  is  for  production 
work  on  parts  requiring  multiple 
drilling  on  opposite  sides.  Work  is 
changed  in  one  arm  of  the  work 
holder  at  the  front  of  the  machine 
while  the  work  between  the  heads 
IS  being  drilUd.  Both  heads  move 
forward  simultaneously.  The  drills 
run  at  speeds  proportionate  to 
their  diameters,  each  kind  of  work 
requiring  different  heads.  The 
drill  is  slowed  at  its  entrance  into 
the  work  and  when  it  breaks 
through.  The  heads  have  a  quick 
return.     Length  10  ft. ;  weight  6,000  lb, 

Chuck,  Uuick-Change,  "Wonder" 
Collls  Co.,   Clinton,    Iowa 

"American  Machinist," Jan.  5,  1922 

The  chuck  is  adapted  to  use  on 
drilling  machines,  lathes,  screw 
machines,  and  other  machines 
with  revolving  spindles,  and 
allows  rapid  change  of  tools  with- 

out stopping  the  spindle  rotation. 
The  collets  have  taper  shanks  and 
can  be  inserted  without  touching 
the  chuck.  Collets  for  holding  different  tools,  such  as  taper- 
shank  and  straight-shank  drills  and  hand  taps,  can  be  furnished. 
A  special  collet  is  provided  for  drills  with  twisted  tangs  or  broken 
shanks.  The  chucks  are  made  in  six  sizes,  with  standard  taper 
shanks  from  Nos.  1  to  6.  and  outside  diameters  from  iji  to  5i 
in.  Collets  are  also  made  in  a  range  of  sizes  to  fit  the  chucks, 
and  to  hold  drills  and  tools  of  different  sizes. 

Grinding  Attachment,  P.  &  W.  Cnrvex  Cotter 
R.  K.  Le  Blond  Machine  Tool  Co.,  Cincinnati.  Ohio 

"American  Machinist,"  Jan.  5,  1922 

The  maximum  travel  of  the 
atachment  is  83  in.  The  cutters 
can  be  ground  In  diameters  up  to 
5J  in.  and  lengths  up  to  7J  in. 
Since  the  flutes  of  the  Curvex  cut- 

ters are  helical,  the  attachment  Is 
arranged  to  grind  leads  of  from 
9  it  to  172  in.  per  revolution.  As 
the  table  of  the  grinder  is  fed 
horizontally,  the  cutter  spindle  is 
automatically  revolved  in  proper 
relation  to  the  lead  and  helical 
angle.  The  cutter  is  indexed  by 
the  plunger  and  index  plate  at  the 
left  of  the  arbor.  The  work  is  fed  vertically  to  the  wheel 
entire  depth  of  the  tooth.  The  grinding  plane  is  always  on 
radial  line  of  the  cutter,  and  the  wheel  clears  itself  in  the 
Weight:  for  hobs  only,  90  lb.;  complete  attachment,  110  lb. 

to  the 
a  true 

work. 

Press,  Hydraulic,  Automubile  Body 
Southwark  Foundry  and  Machine  Co.,  Philadelphia,  Pa. 

"American  Machinist,"  Jan.  5,  1922 

The  press  has  a  capacity  of  450  tons. 
One  clamping  platen  and  one  stripper 
platen  are  provided.  The  stripper 
platen  carries  four  hydrauhc  cylinders 
acting  upon  a  forged  steel  plate,  which 
in  turn  carries  sixty  stripper  pins  !i 
in.  in  diameter.  The  adjustable  top 
platen  carries  eight  hvdraulic  jacks 
used  for  clamping,  each  having  a  5-in. 
ram  and  5-in.  stroke.  The  press  is 
controlled  by  a  single  lever-oper.n*ed 
valve.  The  automatically  controlled 
t  lamping  cylinders  are  capable  of standing  an  hydraulic  pressure  of 
0,000  lb.  per  square  inch.  Die  space, 
7  X  5  ft.  Vertical  opening  Ijetween 
the  platens:  minimum,  18  in.:  max- .mum,  4  ft. 

Clip,  paste  on  3  x  5-in.  cards  and  file  as  desired 
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I Business  Items 
Tho  Roadv  Tool  Co.,  of  Bridfoport. 

Oosa..  ho*  diMontinusd  ito  r«pre»enu- 
tioM  tkrouch  iho  MsvImw  Strrl  Prod- 
asto  Cok,  and  in  tho  futuro  will  handle 
ito  aaioo  tkrsach  the  Brids«port  oflWe. 

Trade  Catalocjs 

Tho  Moldrum-Gabrielton  Corpora- 
tioa  has  oponoil  lU  new  factory  at 
Waat  Fayette  and  Niagara  SU.,  Syrs- 
caso.  N  V.  This  addition  will  b«  used 
for  tk*  naaufaeture  of  milling  ma- 

th ino,  racos,  wood  and  metal  patterns 
snd  saiall  tools. 

Tho  J.  M.  Punros  Tool  Co.  has  boon 
incorporatml  at  Svracuse,  N.  Y..  to 
manufacture  and  seU  machine  tools  and 
appliaaces.  The  concern  is  capitalised 
at  tlMMMO.  Directors  are  J.  M.  Purvea, 
W.  A.  Meyer*.  F.  E.  Friedman  and 
J.  A.  Purvos. 

The  James  N.  Kemp  Machine  Works, 
of  Albany,  N.  Y.,  has  boon  incorporated 
with  a  capital  stock  of  1260.000. 
Directors  are  J.  N.  Kemp,  H.  L.  Kemp, 
and  W.  C.  Marron,  all  of  Albany. 

Tho  Simmons  Machine  Co.,  Albany, 

N.  Y.,  has  opened  a  machinery  ware- 
bovse  at  182  LafayetU  SL.  New  York 
City.  Machine  tools  which  have  been 
rebuilt  at  the  Albany  plant  will  be 
stored  in  this  warehouse. 

The  Detroit  office  of  the  Taft- Pierce 
Manufacturing  Co.  has  been  moved 
from  the  Majestic  Btdg.,  to  2280  First 
National  Bank  BIdg. 

The  Max  Ams  Machine  Co.  has 

opened  bow  oOkos  at  706  Commerce 
Bide.,  Rocheator,  N.  Y.  H.  S.  Freeman 
Is  in  chart*. 

At  a  meeting  of  directors  of  the 
Burr  Company,  machinery  builders,  of 
Champaign,  III.,  the  following  officers 
wars  alocted:  Alvin  Hockins,  presi- 
tfaat:  Marford  Savage,  vice-president; 
N.  G.  Borr,  traasaror;  W.  8.  Redhed, 
socTVtary. 

The  National  Scale  Co.,  Chicopoe, 

Maaa.,  recently  flie.!  papers  of  incor- 
paratlaB  under  the  Isws  of  Massachu- aotto  to  manufacture  acales.  The 
Capitol  stock  is  $70,000,  and  th*  officers 
are:  Frank  D.  Howard,  prosidont; 
Charlea  H.  Laoaard.  41  Arlington  St., 
Chicopoe  faUa.  traasnrer;  and  Lewis 
I.  Howard. 
Tho  Penn  Seaboard  Steel  Co.  has 

aeqaired  the  Titusville  Forgo  Co.  and 
th*  Bockaway  Rolling  Mills. 

The  Chlrago  branch  of  the  Driver- 
Harris  Company,  of  Harrison,  N.  J., 
Imo  haca  roovea  to  larger  quarters  at 
MK  Weat   Randolph  Street 
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lonUi    riullt>rii    \\uh    thi<    l»t.  s 
•  nil    liv  V 

a  vmrl' mlUliu;  ;.._^:..i.i.i      .--i...  ;   
rnd  tmn  mtlUk  hvllval  i>uil«ni  oMl  iwui 
drUlB. 

CeatTsI    ll»n<lk**ki    The    '"' riulk,     ISIT     Ollvr     81  ,     St  \ 

thlny-pairo    t>....kl.-(    cninv 
•Ortpth'i  •> and  di'  It 

eonnon 
Inforinnilon  whli-h  nil  Ihnn. 
|n«1u>trv    nhfHjWI    know.       'I)  i-i 
•oM  for  iwnnty.nv*  cents  unil  i»ii  !■.  I'l.- 
talnixl  rrt>m  Ui»  Seerelary  uf  tht>  Club, 
a    N.   ClarkiHiii 

Br«wii    !■>  Th<<    Browit    Inmru- 
mrnt     <'o,  '«.     I*«.       A     cli.ular 
<toMrlblns     -       •"   -     "f     Hr..»ii 

pyrowfter  eonirols  in Beoea  *•*.     Brli1i:<  >  -  Company, 

RrMavport.  Cnnn.  A  ,'iriiiiiir  ilMorlbms the  all  I^lrlt*  brass  rod.  chamfered  on holh  ends. 

l«w.pr»»are   Oan   Innnlralon. 

ic*   I'omhuiUlii"    ■'-      "  -■■    *'  — Y.      Cataloc    Ni 
TT»e  Sur- 

face  fomhuiillon    Co..    \,'W    Y.>rk    t'lty,    N. 
italoc    No     S  I> 

(ratine,  wltn  comi'l'*'' 

.1.    N.-t-llllllJ <l  lilus- 

t  Una 

.•d    10 

of   low-pniwure  ■«■   > 

Ije  appllcablt'   to  any   i   ■.    -.    .  i..... 
KraperaUr  Syalema.      The  C,' aril  <•<!,  .Vfw  York  City.  N.  Y.   1. 

ISO  ili-ncrililns  (he  (l-(t  evaporator  >-\r<i.itii< 
for   ilw    r<>onoinlral   production   of   diatllled 
bolirr   frvd   water. 

[Rrthcomin^  Meetin^s|| 

Oeelatr  mt  ladaalrtal  ■aalaaerx  Annual 
meetlna  April  26.  27  and  tt,  Detroit.  Ulch. 
a.  C.  r>f!iU.  SS7  1^  Snile  St.,  Chlcaso,  lU.. 
buslnoa  nianacvr. 

American  WVIdIn*  Heelety  i  Annual  meet- 
Ins.  KnKln<-<'rlnK  Horlrtlra  nulldlnf.  New 
York  City,  April  i<  to  19. 

National  A»a«lallaa  of  Mannfactererai 
Annual  mwtlnB.  WalJorf-Aatorla  Hotel 
New  York  City.  May  «.  *  and  10.  Secre- 
Ury.  Uwise  Boudlnot.  60  Church  Bt.  New 
York. 
AaieHcaa  Beoleir  af  Meehaniral  Knsl- 

aeerai  Sprinc  meetlns,  Atluma.  Uu.,  Ma.s 

(  to  12.  Haoretary  I'ulvln  W.  Ulcu,  'i^ West   a«th   St.,    New    York   City. 

Matlaoal  Sapply  and  Machinery  Dralert 
Aaaeelatleni  Aiiniiul  Convi-iilloii,  Atluntlc 

City,  May  i  to  lu.  (In  cuiijunctlon  wlili 

American  Supply  and  Machinery  Manufac- turers Association  )  Secrcliiry.  ThomttS  A. 

Kernley.    606    Arch    St.    riillatlclphla.    I'a. 
rerelSB  Trade  Counclli  Annual  Convvn- 

tlon,  rhllaili'lphln.  I'n  ,  May  10  to  12  Heo- 
retary,  <>.  K  Davia,  1  ICanovcr  Hguare, 
New   York  City. 

failed  NIalea  Chamber  of  Comroereei 
Annual  meetlns.  Wnahlnaton,  D  C.  Msy 
16  to  II.  Secretary.  D.  A.  Skinner,  RlSfS 
Bldf.,   Wsshlncton.   D    C. 

NaUenal  Aaaoctatlon  ot  omre  Mnnaerrai 
Annual  merlins.  Washlnijtiin.  l<  '\  .M"* 
II  to  20.     SecreUry.  K.  U    HowlanU 

AaeHeaa  Boelety  fee  ,««"«„Trea«lnBi 
FMlUbursh  Section  meeting.  Burrau  ol 
Mines  Auditorium,  Pittsburgh,  Pa.,  May 21   and    26 

Aiaerlean  r  .trvmen-a  *"*''*V"rir Annual  m.  •-y^-J'  ,^  ,'  .T:'V'.,?1 

Junr  6.     ̂ '  i-    Hoyt.   1<"   Hi.ulh 
Dearborn   m  .   <iiirag,>.    111. 

AmeHran  Ballwar  A.«oela«JeBi  »'<'»>»" III.  Mechanical:  Annual  moetlnit.  Allanlle 

City.  Juno  14  to  21.  (Formerly  the  Master 
Car  Bulldera  and  the  Aasoclallon  of  Mas- ter   Mechanics  ) 

Seelelr   of   Antomotlre   r.nelne»r«i     B"" 
mer      meetlns.      UTilto      Suhihur      Hi.rliu 

W.    Va.     June    20    to    24.      C     F.    Hr.i  I.       '' 
W.»t   Jflth  HI..  New  York  City,  Is  chalrm"" 
nf  the   ii>nvenllim   eommlU'e 

Amerlean   Soelely   for   1-    '  i  .         .I.i 

Twenty-nflh     annual     m,  "* 
llaildon     Hall     Hntel      A'l  .       _  '" 
26   to  July   1       n»<-nitTy.   C.    U    Wurwi     . 
1211  npntce  St .  Phllkdelphla.  Pa. 

I 
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Buriiem,  Has,   Furnuc;',  IiidUHtrlul 
Chicago  Flexible  Shaft   Co.,   Chicago,    III. 

•'American  Machinist,"  January  12.  1922 

The  high-pressure  burner  Illustrated 
is  operated  bv  air  at  a  pressure  of  10 
lb.  per  square  inch  or  over,  or  by  dry 
steam  at  a  pressure  of  25  lb.  per  square 
Inch.  A  combination  high-  and  low- 
pressure  burner  is  furnished  for  opera- tion with  compressed  air  at  the  aanie 

pressures  and  with  blast  air  at  from  i 
to  6  oz.  pressure.  Only  sufficient  com 
pressed  air  to  atomize  the  oil  is  used, 
while  the  remaining:  air  for  combustion 
is  supplied  by  a  fan  at  low  pressure 
An  intermediate  pres.sure  burner  is  also 
furnished  for  operation  with  air  at  from 

IJ  to  3  lb.  pressure  per  square  inch,  sup- 
led    from    a    positive-pressure    blower. 

Furnace.  Tempering.  Oil.  Stewart 
Chicago  Flexible  Shaft  Co.,  Chicago,   111. 

"American  Machinist,"  January  12.  1922 

This  oll-flred  furnace  Is  intended  for  temper- 
ing dies  tools,  punches  and  knives.  The  oil 

bath  is  headted  slowly  to  a  temperature  of  not 
more  than  700  deg.  F..  and  then  is  allowed  to 
cool  down  rapidly  to  permit  the  addition  of  a 
new  charge.  The  furnace  is  made  m  five  sizes. 
Gas  can  be  used  as  fuel.  The  weight  varies 
from  355  to  1,550  pounds. 

Forge,  Oas  or  OU,  Stewart,  No.  1 
Chicago  Flexible  Shaft  Co.,  Chicago,   111. 

"American   Machinist,"   January   12.   1922 

The  forge  is  used  in  welding  and 
in  miscellaneous  forging  work,  as 
well  as  for  heating  rods  and  liolts 
prior  to  upsetting.  Combustion  oc- curs both  beneath  and  at  the  sides 
of  the  opening,  the  flame  striking 
the  work  directly.  It  is  said  tiiat 
high  heats  are  obtainable  with 
economy  of  fuel,  either  gas  or  oil 
being  employed.  Opening,  12  x  2 
in.  Inside  depth,  8  in.  Floor  space, 
32  X  24  in.       Weight,  800  pounds. 

Forire.    llamnier.    l^arge,    Stewart 
Chicago  Flexible  Shaft  Co.,  Chicago,  III. 

"American   Machinist,"   January   12.   1922 

T^e  furnace  handles  large  forging 
work  and  is  equipped  with  large  burners 
to  give  high  welding  heat,  and  with  pro- 

vision for  running  off  the  slag  at  the 
rear.  Dnors  may  be  provided  at  each 
end.  Either  oil  or  gas  may  be  burned. 
The  furnace  is  made  in  a  range  of  sizes, 

I  and  the  smaller  ones  are  mounted  on 
tlegs.  The  larger  sizes  are  of  the  iron- 
piate  and  fire-brick  type,  and  are  built 
on  brick  foundations.  Tliis  form  of 
furnace  is  adaptable  to  heating  forging 
and  welding  work  for  steam  hammt  rs 
Chamber:  smallest  size.  27  in.  wide.  3'! 
in.  deep  :  largest  size,  double-door  type. 
99  In.  wide  and  63  in.  deep.  Sill  height, 
27  in. 

Forire.    Klvet.    Oil.    I'ortable,   Stewart.    No.    0 
Chicago  Flexible  Shaft  Co.,   Chicago,   111. 

"American  Machinist,"  January  12,  1922 

The  forge  is  for  use  on  either  machine  or  hand 
work,  burns  oil,  and  employs  compressed  air  for 
atomizatlon.  The  oil  is  forced  to  the  burner 
and  atomized  by  the  compressed  air  from  the 
shop  line,  reduced  to  20  lb.  per  square  Inch  pres- 

sure by  a  regulating  valve.  An  asbestos  flame 
shield  and  bla.st  pipe  protect  the  operator.  If 
desired,  the  forge  may  be  mounted  on  a  truck. 
Chamber  of  furnace:  12  In.  wide,  12  In.  deep; 
opening,  3  in.  high,  7  In.  wide.  Height  from 
floor  to  top  of  sill.  40  in.     Oil  capacity,  30  gallons. 

Furnace.  Crucible.   Stewart,  No.  200 
Chicago  Flexible  Shaft  Co.,  Chicago,  111. 

"American  Machinist."  January  12,  1922 

This  crucible  furnace  Is  for  use 
in  lead  or  cyanide  hardening,  soft- 
metal  melting,  tinning  and  gaj- 
vanizing.  It  is  stated  that  the  po- 

sition of  the  burner  gives  the  llame 
a  rotary  motion  that  results  in  a 
uniform  distribution  of  heat  around 
the  pot.  The  pressed-steel  pot  is 
14  in.  in  diameter  and  14  in.  deep. 
A  No.  5  blower  is  required.  Either 
gas  or  oil  may  be  used  as  fuel. 
Floor  space,  36  x  36  In.  Weight, 
1,300   pounds. 

Furnace,  «as.  High-Speed  Steel.  Double-Deek 
Chicago  Flexible  Shaft  Co.,  Chicago,   III. 

"American   Machinist,"   January   12.   1922 

The  upper  chamber  of  the  furnace  is  used 
for  preheating,  and  is  heated  by  the  waste 
gases  from  the  lower  chamber.  The  lower 
chamber  is  fitted  with  carbofrax  slabs  to 
withstand  the  high  temperature.  Combustion 
takes  place  under  the  floor.  Linings  are  4 J 
in.  thick,  with  special  insulation  1  in.  thick. 
The  furnace  is  made  in  five  sizes,  with  open- 

ings varying  from  5  x  9  to  6  x  12  In.  Floor 
space :  smallest  size,  28  x  30  in. ;  largest  size, 
36   X   40   inches. 

PreHS.  H.vdrauUc,  Forcing.  Reversed  Cylinder 
Watson-Stillman  Co.,  50  Church  St.,  New  York,  N.  Y. 

"American  Machinist,"  January  12,   1922 

The  machine  is  Intended  especially  for  pressing 
in  and  out  locomotive  driving-box  brasses  or 
pressing  on  and  off  gear  or  disks  in  railroad  and 
other  machine  shops.  A  power-driven  pump  ap- 

plies the  pressure  and  a  handwheel  controls  the 
motion  of  the  ram.  A  jib  is  furnished  with  a 
trolley  for  attaching  a  chain  hoist.  Drive  may 
be  by  belt  or  by  direct-connected  constant-speed 
motor.  A  gage  indicates  pressure  on  the  ram 
in  pounds  per  square  inch,  and  also  the  total 
pressure  in  tons.  The  pump  used  is  of  the  two- 
plunger  type,  and  the  entire  control  of  the  press 
is  through  a  single  valve.  Capacity,  75  tons.  R'.ini movement,  21    in.     Bottom  platen,   72  in.  long. 

'  1  .^Bm 
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Clip,  paste  on  3  X  5-in.  cards  and  file  as  desired 
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WROl'CHT  PIPE— The  followinc  diicounit  are  to  iobberi  for 
carload  Ion  on  th«  latrit  Pitttburih  baling  card: 
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itock  lell  at  net  liit.    Cast  iron.  itanJard  lizei,  iO-S'.'i;  olT. 

271 

)>{ 30{ 
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York 

WROUGHT  PIPE— Warehouse  disrounti  at  followi: 

New  York     C'lrveland         Chicaeo 
Blick  Calv.  Black  Calv.  Black    (>aU. 

I  to  3  in.  tieel  hutt  welded.  6<>% 

2|  to <<  in  kicel  lap  welded.  61' MallejMe  Aitinci.    Cianea 

itock  tell  at  Hit  Iru  10%.    Cast  iron,  iiandard  tiMa,  32-5%  off. 

MiSCKLLANEOUS — Warchoiiie  pricet  in  cents  per  pound  in 
100-lb.  lots: 

'.»  B  and  C.  Banded,  from  N«w  York 

Open  hearth  ipringitecM  bate)  4  lO 
Spring  iicel  (lighij  (bat  )  6.00 
Coppered  Brxemcr  roJt<baar)..  7.00 
Hoop  ftecl           J,  38 
Cold  rolled  iirip  tied. .  6.25 
Floor  placet    4.60 
Cold  hniihcd  ahariing  or  acrcw. .  3.35 
Cold  finiihed  Data,  tqiiaret    3.  85 
Structural  ahapca  (baae)    2.48 
Soft  ttcel  ban  Ibaie)    2  38 

Soft  aiecl  bar  ihapci  (bate).  ...  2.38 
Soft  atecl  bandi  (bate)    2.98 
Tank  plaiae  (bate)    2  48 
Bar  iron  (2  0002.10  at  mill). . .  2  38 
Drill  rod  (from  lilt)    Si&J)% 
Electric  welding  wire: 

f,    8.00.. 
1    6.50.. 
Aiol    6.25.. 

New  York  Ctrvrland  Chicago 

6  00 6  00 
8.00 
2.56 8  25 

4.56 
00 

50 

31 

21 

21 
3i 
21 

55% 

i  SO 
6.00 

6.03 S.I3 
6.35 

4.98 
3.30 

3.80 
2.38 
2.28 

2.28 2.88 
2.38 2.28 

50% 

.12015 

.llil2 .loaii 
METALS 

Current  Price*  in 

Copper,  electrolytic  (up  to  carloi 
Tin,  5-ton  loti.  New  York 
Lead  (up  to  carlott),  St.  I  ouii,  5 
Zinc  (up  to  carlott),  St.  Louia,  5. 

Aluminum,  78  to  99%  jngoti,  I 
ton  lou   

Antimony  'Chinetc),  ton  ipot.. 

Copper  inreii,  bate       
Capper  »iie  (carluti)   . 
Copper  rod*  (ton  loti) 
Copper  tubing  '  tOO-lb.  loti» 
Bra***heeit  (100-lb.  lot** 
Braa*  tubing  (1004b.  Ion). 

Cent*  Per  Pound 

*),  New  York   

.27|:  New  York 

13.62J  - 32.121  i 

5.62}  \ 

15 

V>  ■> 

New  York   

New  York  Cleveland  Chicago 

.    19  20         20  00 

.5  50  6  75 
00120.50  21)  501^2 1 

11(1114.25 Vt  25 

2'i  75 

16  IS 

18  (JO 

17. (» 

21  50 

U  liO 

16  SO 
18  50 

18  00 
6  25 

2.1  00 U.  25 

19  50 

23  (K) 

18.75 20  SO 
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Shop  Materials  and  Supplies 

METALS — Continued 

Brass  rods  (1, 000-1  b.  lots)      14.25  16.00  15.75 

Brass  wire  (carlots)      16.75  17.75    
Zincsheets(casks),  (8%dis.  carlots)..     9.50  17.25  15.75 

Nickel  (ingot  and  shot),  Bayonne,  N.J.  36.00    

Nickel  (electrolytic),  Bayonne,  N.J    .   39.00    

Solder  (J  and  J),  (caselots)      18.00  22.00  19.00 
Babbitt  metal  (best  grade)      30. SO  39.50  36.00 
Babbitt  metal  (commercial)      15.50  13.50  9.00 

SPECIAL  NICKEL  AND  ALLOYS— Price  in  cents  per  lb. 
Malleable  nickel  ingots        45 

Jf  Malleable  nickel  sheet  bars       47 
Hot  rolled  rods,  Grades  "A"  and  "C"  (base)        50 
Cold  drawn  rods,  Grades  "A"  and  "C"  (base)       60 
Copper  nickel  ingots        i7 
Hot  rolled  copper  nickel  rods  (base)       45 

Manganese  nickel  hot  rolled  (base)  rods  "D" — low  manganese  54 
Manganese  nickel  hot  rolled  (base)  rods  "D" — high  manganese  57 
Base  price  of  monel  metal  in  cents  per  lb.,  f.o.b.  Bavonne,  N.  J.: 
Shot      52  UO     Hot  rolled  machined  rods  (base)..  .      48.00 
Blocks      32.00     Hot  rolled  rods  (base)       40.00 
Ingots     38.00     Cold  drawn  rods  (base)       50  00 
Sheet  bars...   40.00     Hot  rolled  sheets  (base)       45.00 

OLD  METALS — Dealers'  purchasing  prices  in  cents  per  pound: 
New  York  Cleveland  Chicago 

Copper,  heavy,  and  crucible      10. CO         10.50         10.25 
Copper,  heavy,  and  wire       9.50  9.50  9.25 
Copper.light,  and  bottoms        8.50  8..-0  8.25 
Lead, heavy        3.75  3.75  3.65 
Lead, tea        2.75  2.75  3.00 
Brass,  heavy       5.75  5.50  8.00 
Brass,light       4.25  4.00  4.75 
No.  1  yellow  brass  turnings       S.OO  5.50  5.00 
Zinc       2.75  2.25  2.^0 

TIN  PLATES— American  Charcoal  Plates— Bright— Cents  per  lb. 

New 
■    York 

"AAA"  Charcoal  Melyn  Grade: 
IC,  20x28,    112  sheets       20.00 
IX,  20x28,    112  sheets       23.00 

"A"  Charcoal  Allaways  Grade: 
IC,  20x28,    112  sheets        17.00 
IX,  20x28,    112  sheets       20.00 

Coke  Plates,  Bright 
Prime,  20x28  in.: 

100-lb.,        112  sheets        12.50 
IC,  112  sheets        12.80 

Terne   Plat 

Small  lots,  8-lb.  Coating: 
100-lb.,    14x20          7.00 
IC,  14x20         7.25 

Cleve- 
land     Chicago 

18.25 
21.00 

16.00 

18.75 

11.00 
11.40 

5.60 
5.85 

18.50 
20.90 

17.00 
19.60 

14.50 
14.80 

7.25 

7.40 

MISCELLANEOUS 

New  York 

$0.07\®$QA 
.055(3). 09 

Cotton  waste,  white,  per  lb   .  .  . 
Cotton  waste,  mixed,  perl  b. .  .  . 
Wiping  cloths  per  M.,  13Jxl3{..           
Wiping  cloths  per  M.,  13Jx205   
Sal  soda,  100  1b.  lots    2.80 
Roll  sulphur,  360  lb.  bbl.,  per  100 

lb  ...  ̂    2.85 
Linseed  oil,  per  gal.,  5  bbl.  lots. .  .  .  89 
White  lead,  dry  or  in  oil      100  lb.  kegs. 
Red  lead,  dry      1001b.  kegs. 
Red  lead,  in  oil      100  lb.  kegs. 
Fire  clay,  per  75  lb.  bag   
Coke,  prompt  furnace,  Conncllsville..  .per  net 
Coke,  prompt  foundry,  Conncllsville..  .per  net 

Cleve- 
land 

3).  12 .09 
50.00 

55.00 
2.50 

Chicago 

go.  12 .(9 
55.00 
65.00 

2.65 

3.25  3 .95 

New  York,  12 
New  York,  12 
New  York,  13 

.80  1 
ton  )?;.23@?3.50 
ton  S4.25@?4.75 

50 
90 

25 
25 
75 
00 

SHOP  SUPPLIES 
Current  Discounts  from  Standard  Liit* 

New        Qeve- York         land    Chicago 

Machine  Bolts: 

All  sizes  up  to  1x30  in      60-5%  60-10%        60% 
IJ  and  11x3  in.  up  to  12  in       50%   60-10-10%   60-10% 
Wich  cold  punched  sq.  nuts       50%          

With  hot  pressed  hex.  nuts  up  to  1x30 
in.  (plusstd.  eitraoflO%)       55%       ?4.00  off 

Button  head  bolts,  with  hex.  nuts       35%     33.90  net 

Hex.  head  and  hex.  nut  bolts        40%            65-5% 

75% 

60-10% 

60-5% 

70-10% 
50-5% 

75-10%        80% 

.4.50 

«3.S0 33.50 

3.75 3.50 3.50 
4.00 3.50  net 

3.00 3.50 4.00 

3  00 3.50 
4.00 

3.00 3.50 
4.00 

3.00 3.50 4.00 

Lag  screws,  coach  screws         65% 

Square  and  hex.  head  cap  screws.  ...  75—  10% 
Carriage  bolts,  up  to  1  in.. \  30  in   50-10% 
Bolt  ends,  with  hot  pressed  nuts       60%                SS% 
lap  bolts,  hex.  heads       25%         

Semi-finished  nuts  |  end  larger        75% 

Case-hardened  nuts         65% 
Washers,cast  iron,  Jin.,  per  1001b.  (net) 

Washers, cast  iron,  fin. per  1001b.  (net) 

Washers,  round  plate,  per  1001b.  Oftlist 

Nuts,  hot  pressed,  sq.,  per  100  lb.  Offlist 

Nuts,  hot  pressed,  hex.,  ner  100  lb.  Offlist 

Nuts,  cold  punched,  sq.,pcr  100  lb. Offlist 
Nuts, cold  punched, hex., per  100  Ib.Off  list 
Rivets: 

Rivets,  1^  in.  dia.  and  smaller        60-5%  60-10-10%    60-10% 
Rivets,  tinned         60-5%  60-10-10%  4Jc.  net 
Button  heads  J-in.,  i-in.,  1x2  in.  to  5 

in.,  per  1001b   (net)      33.35  33.25 
Cone  heads,  ditto   (net)        3.45     3.35 

1}   to    Ij-in.    long,    all   diameters, 
£.\T/J.^perl001b         0.25     .... 

I  in.  diameter    EXTRA       0.15       
i  in.  diameter    EXTRA       0.50       
1  in.  long,  and  shorter    EXTRA      0.50       
Longer  than  5  in    EXTRA 
Less  than  200  lb    EXTRA 
Countersunk  heads    EXTRA 

Copper  rivets   
Copper  burs   

0.25 

0.50 

33  00 
3.10 

0.15 CIS 
0.50 0.50 

0.25 
0.50 

0.35       33.35  base 
60-5%        50%      50-10% 
40%  50%         

Lard  cutting  oil  (50  gal.  bbl.)  per  gal. 

Machine  oil,  lubricating,(50  gal.  bbl.) 

per  gal   
Belting — Present  discounts  from  list  in 

fair  quantities  (J  doz.  rolls) 

Leather: 

30.65 0.45 

30.50      30.67i 

0.35        0.40 

Light  grade . 50%     50-5%   60-10% 

Medium  grade      40-5%  40-10-2J%     50% 
Heavy  grade         35% 

Rubber  and  duck: 

First  grade         60-5% 

Second  grade   60-10-5% 
Abrasive  materials — In  sheets  9x11  in.: 

No.  1  grade,  per  ream  of  480  sheets, 
Flint  paper      
Emery  paper       ,   
Emery  cloth   
Flint  cloth,  regular  weight,  width  3 1 

in.,  No.  1  grade,  per  50  yd.  roll, 
Emerv  discs,  6  in.  dia..  No.  1  grade, 

per' 100. Paper    1.32 
Cloth    3.02 

40%      40-5% 

50-10%  40-10% 
60-5%  60-5% 

35.84 

8.80 

27.84 

4.50 

33.85 
11.00 

32.75 
36.48 
8.80 

29.48 
4.95 

1.49 

3.20 
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C%.   M»k   au    O.    WltiH—     IMn-h    A«t.— 
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1 
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"-'  a  i<  ia»  U   A.  ABiMt  O*.  Ol •«  MMoa  •>*  MBk*  MoK 

••d'ptMa  Xa'  cewpl»t»">o«MPOiMB  tofav 

"  '      ni^Alr. 

O     D«y.    Ill*  nil- 
  ,    and   •quIpmMit   for 

ropolr  MAttati 
NiM*'*     1.    I  |o»w  It     for    AtttomoMto 

M.  *,  BaVM*— M.  M   awM^IMt  414  Pm- 

4f«jjo4  »<»— toylo  AAd  aqatpRMnt  for  r*- 
K.  Wiltlama.  tOt  Iro- ')— m*ci)lnvrr    for 

mvtal  and  wood- 

  -tiwraham  *  PtMotaU 
.   _„  '<iaii>mvBt  for  gmrMO*** 

IB  ooon*  oC  •MMtninion. 

>r.  T,  ■iifciilii  T"  North  Baat  RI*o- Mc  Ok-  141  WhltB»y  »t  .  A.  M.  And*r»jn. 
Kdk  A«t— «■•  I  iptBdlo  No.  1  b*nch 
tM*  AT»r  drtit :  OB*  No.  t  Av«y  lool  room 
*tt:  OB*  No.  I  A««r  alMto  MndU  column 

dHU  .  oa*  1  aptiaSi  Ha  I  Av«y  oolumn 
drOI  and  oao  t  i^iildU  N&   1   Avoy 

....     K.  Stoinhorx  Oo-.  Mohawk 
•la.  K  StalahorM.  Parch    Ast — 

mmM.  BMtal  worltinc  toote  mad 

.r«M*r   Mfc    Co.,  mano- BMchlBM.    J     fl    P*nia, 
K.  »..    .,   

^<<«r*r    mllkiBv      - 
">—a      powot  punch  prv*. 

W.  T.  <ri«f  w  Tha  Ooutil  A  OouM 
Mr>  Co .  Ttl  C«>op»r  Hi  .  R.  n.  Oould. 
rarrh.  At-  Mnall  machln*  inola  and 
■»w4aj   aqalpaMBl   for  tha  manufacture  of 

Joaaa  Machia*  Tool 
4U    Bbm    PMrt    St..    W.    P.    Joaaa. 
L   At     oa«    4>    In.    s    I*    ft.    eaalar 
ter  ouaa  cattlna  :  No.  ti  N«w  Britain 

aaa  II  in   bolt  euttar .  nne  opon 
Ala   aiamplns    praaa    plain    or 
JkliW    t,IM  lo    T.OOO    lb     with .^.  tnm  I  to  4  la  :  oaa  If  In    z  to  ft. 

iha:  41  la   a  !•  ft.  OMdam  planrr,  motor 
L  tM  Tolta. 

Pntlark     Steal     Co.. 
A¥a.  d     J     »l)»r«,    Purch     A«t — 
No.  I  trimminc  prvaa,  I4|  In.  dia 

valanl. 
O.    n**«4aMl     Th>    TMilral    BraBi    Mf*. ••■■niifacturer  drink- 

'vM,   ale..   Lb   S. 
M    Nrw   BriUln 

O-    C1ti»4aad-  Tha    Roonnmy    Plumhinc 
tt  iiaailaa  ('•■.    i:iat  M.  Cialr  Bi.— wood or  macMna  baacb  iBIba  about  •  la. 

ad  I  fL 
«L.  CWtataait— Tka  K.    W    tmltton   Co.. 
kaalar  aad  JBM(  IMh  Ma..  A.  Barr.  Puroh. 

Mloa  poarar  praaa  with  4    In. 

Mk  H  la.  WW  or 
.-_          ^*a  ■  aaa  m^priiMt -  -  VTort: 

Pariah    *    RIncham    Co., 
aad   Waal    10«ih   Hia — onr   No.    1% 

.    n     Huffman    A    Moaa, 
■.II    Huffman.  Praa.— 

■iatloe  machlnory  inclndtoiB 
■nail    latha    and     trtodlac 

T»aa    Tfca  Cliarry  Trao  Ma- 
U.  fiMar.  PwSL  Alt.—  _ «S   Paliowa  caar   riwpar  wtUi 

ital  b<irliic  mill  with  I  fL  B  • 
io  In    travaraa  of  bar,  ato. 
la.  aaslaa  IbUm  aavafi*  oTtaklaB 

_Pa..  Srla— K.  G.  Oawlay.  Mil  Baat  llth 
St— oaa  14  la.  or  U  in.  latha  and  amall 

Brladar. 
rik,  PhllB,— Ttia  Art  FUraitura  Mfc  Co.. 

lis  Raea  St.— ona  It  In.  awlns  wood  turn- 
lac  latha. 

Pa,  Phlla.— B.  lAibarman.  JOth  8l.  ami 
Allaahaar    Av«.-^qalpiiiaat     for    maohinr 

Pa..  Phlla. — Tha  Rlttar  Can  A  8p<>dM!i< 
Co.,  lOlt  Sadcalay  Ava.— aqulpmant  tor  I'm maaufaelura  of  matal  worklni:  inachint  i  > . 
InohidlaB  ahaara  (Banoh  A  CIrola).  fur- 
Ba«aik  brakaa,  etc 
Pbm  Baakviaw  (Ltmont  P.  O.)— Tli. 

Waatara  Paanaylvaala  Pcnitantlary — lathiv 
floor  arindar,  drill  praaa.  plpa  raachlna.  ami 
a  41  tn.  powar  Kriadstona. 

Pa..  Trar — Tha  Ballay  A  Powara  Co. — 
oomplata  maohlaa  tool  aqulpmant  for  faa 
fft^na  rapatr. 
TBm  Blahaiaad  Andaraon  *  MoMullen. 

I04T  Weat  Broad  St.— amall  latha  and  a 
drill  praaa  for  auto  rtvatr  ahop. 

Va..  Meluaaad— Tha  Andaraon  Motor  A 
Salra  Corp..  1115  Waat  Broad  St.— lathf. 
drill  prraa  bulllns  maehlna  and  l>anoh  tooU 
for  auto  repair  work. 

Ta-  BlrhnaBd— F.  L.  Benton.  ft4t  Waat 
Broad  St. — lathe,  drill  preaa,  bufflni:  mn- 
ehlita  and  baneh  toola  for  auto  repair  wnrk 

▼a..  Blaluaaad — ^Tha  BItner  Motor  Cnrp 
101    North   Qilmora   St— cylinder   (rlmllnK 
maahlna  and  Maalt  latha. 

Va..  Blahaiaad — C.  D.  Booth,  Jr,  ttfi 
Weat  Broad  St. — lathaa,  drill  praaa  and 
baaoh  toola  for  auto  repair  work. 

Ta..  Blaluaaad— A.  I.  Fleming,  1(11  Weat 
Broad  St — lathaa  and  a  drill  praaa,  (uaed). 
Vaw  Blahaiaad  Fulton  A  Bamaa.  lt4S 

Waat  Broad  St.— cylinder  grinder. 
Ta..    Wehaaaad— Oann.   Barlow   *  Crow. 

Ill   Mumford  St..  A.  Qaim.  Purch.  Act.- 
drill  praaa  and  latha. 
Tbm  Blahaiaad — The  Owana  Motor  Co., 

1100  Weat  Broad  81 — lathe,  drill  preBH. 
Inifflnc  maahlna  aad  bench  toola  for  auto 
repair  work. 

Ta.,  Blihaiad  T.  K.  Bohannon,  TI2 
Waat  Broad  St<— drill  praaa 
▼b~  Blihaitad — Shinaulta  Bleycla  Shop, 

sot  Waat  Broad  St— amall  latha  and  bult- 
Inc  machine. 
Ta..  Blehmaad — Stuart-Wamar  Servioe 

Co..  Itll  Weat  Broad  St — powar  crinder, 
benoh  drill. 

W.  Ta.,  ohaHeataa  Tha  State  Rd,  Comn. 
—one  power  ahear  01  In.  blade:  power 
punch  praaa  40  ton  oapaclty;  one  air  oom- 
preaaor. 

W.  Ta..  Wbeelina— The  Dillon  Broa.  Ma- 
ehlna Co.,  I  South  Huron  St. — fordnf  ham- 

mora  and  other  tools  for  new  ahop  at 
Bridcaport.  O.  "I 

Wla,  AppMm»— Tha  Olbaon  Auto  Bx- chanca  Co..  Colleca  Ave. — aui"  r«palr  ahOP 
equipment  for  propoaod  carace  and  repair ahop  on  Cnllpite  Ave. 

Wla..  nearrr  Dam— H.  BnOOkBar— aUtO 
repair  aqulptncnl  nnd  machifiary  for  pro- 
poaad  carace  and   repair  ahop  on   Mam  St. 
Wla,  BeleM  J.  Terwilllaer,  lit  Broad 

St— «qulpment  for  auto  repair  ahop  In- eludlnc  air  oompraaaor,  1  ton  preaa,  etc 

WIe,  Cadahr— P.  Barnharrtl.  91I^Paek- 
ard  Ave— ohaat  meul   worklnc  marhlnrry 

Wla.,  Keaaaka— The  Krlaor  Broa..  772 
Milwaukee  Ave. — air  compreaaor.  aaa  mor- 
ac*  lank  and  pump  ancf  bench  t<«la  for 
propoaad  caraca  on  Milwaukee  Ave. 
WU„  Mllwaahaa— The  Bd.  /Dduc.  lOih 

and  rralrle  Hta— one  14  In.  x  •  ft.  Hamil- 
ton tool  room  latha ;  No,  i  Afhor  preaa:  No. 

fBroara  *  Bharpa  aurfaoa  crindar:  MX  11 
iil.  8  4  ft  and  all  II  in.  x  »  ft  anctaa 
Cthai^  alao  varioua  other  aqulpmant 



April  27,  1922 Ellmincte  Waste — With  Modern  Equipment 
652k 

wis..  Milwaukee — E.  Meister,  501  Har- 
mon St.  (Raragf) — repair  shop  equipment 

including  drill  press. 

Wis.,  iStiirgroii  Bay — Tile  Sturg-eon  Bay 
Garage,  M.  Piter.son,  I'lirch.  Agl. — ^lirill 
press,  air  compressor,  lathe,  gas  storage 
tank  with  pump  jacks. 

Out..  KiilKetown — H.  B.  Cavell — equlp- 
:ncnt  (or  sm-all  general  repair  shop  at  Lis- 
towel,  including  lathe,  planer,  shaper  and 
drill  press. 

Ont.,  WiilkervlUe — The  Gotfredson-Joyce 
Corp..  \AA. — machinery  for  proposed 
garage  on  Spadlna  Ave.,  Toronto. 

Machinery  Wanted 

Cnnn.,  Shelton — Sidney  Blumenthal  & 
Co.,  Inc..  manufacturer  of  pile  fabrics.  O. 
J.  Bell,  Purch.  .\Bt. — Davis  &  Purber  82 
In.  bra.ss  plate  warp  reels  with  single 
beamers  omplete. 

FlM.,  Tampa — The  City,  A.  W.  D.  Hall. 
Mgr. — freight  handling  machinerv,  electric 
trucks,  etc.  for  modern  ship  terminals. 
Flo.,  West  Piiliii  Heach — The  Palm 

Beach  Creamery  Co..  A.  F.  Neilson.  Pres. 
— dairy  and  ice  cream  manufacturing equipment. 

la.,  F(.  Dodge — The  Fort  Dodge  Culvert 
&  hteel  Co..  manufacturer  of  bars,  shapes 
culvert  pipe,  etc.,  R.  M.  Stevens,  Secy.- 
Treas. — roughing  mill  18.  20  or  22  in.  of 
one,  two  or  three  stands  with  usual  equip- ment, also  steam  engine  to  operate  above 
mill  and  a  present  10  in.  mill  besides. 

111.,  rhiraga — The  Chicago  Pump  Co.. 
,J336  \Volfram  St. — planer-tvpe  milling machine  with  adjustable  rail  having  two 
vertical  heads  and  one  or  two  horizontal 
heads  with  table  36  In.  wide  and  10  ft.  or 
longer,  Ingersoll  or  Newton  make  preferred. 

111.,  Kast  Peoria — (Peoria  P.  O. ) — The 
Crown  Fdry.  Co. — complete  equipment  tor 
the  manufacture  of  gray  iron,  chilled  .and 
semi-steel  castings. 

Ill,,  Rochelle — The  Caron  Spinning  Co., 
Inc.,  manufacturer  of  yarns — one  single 
apron  wool  dryer  similar  to  Sa'-g'^nts,  ca- 

pacity 2,000-3,000  lb.  daily. 
Ind..  Alexandria — The  Ziegler  Mfg  Co  . 

metal  stampings  and  screw  machine  prod- 
ucts, L,.  A.  Ziegler.  Purch.  Agt. — rotary  an- 

nealing furnace,  similar  to  the  Rockwell 153. 

r,  ̂^"Jli  Detroit^The  Adams  Lithograph 
Co..  307  West  Congress  St.— lithographing 
machinery  and  equipment. 

!,-7?i'^'',V  ?«t™J«— P.  Kirschbaum  &  Son, ^776  AVoodward  Ave. — Eastman  cloth  cut- 
tmg  machine   with   straight   blade. 
Mich..  Detroit— The  Peninsular  Paper Can  Co.,  1725  Hastings  St.— stencil  cutting machines. 

Mich..  Detroit— J.  B.  Warren,  337  Bag- ley  Ave.,  printers  and  printers  supplies — 14  X  22  in.  job  press. 
Mich.,    Highland    Park    (Detroit   P    O  )   S.  J.  Howe,  200  McLean  Ave. — complete equipment  for  the  manufacture  of  paint. 
Mo..  Joplin— G.  B.  Bartlett,  1204  Illinois St.,   (prmter)— 10  x  15  printing  press. 
Mo..  Joplin — The  Joplin  Store  Fixture Exchange,  713  Bway.,  R.  Gilstrah,  Purch. 

As'— power  buffing  and  polishing  ma- chmery. 

Mo.,  Joplin— A.  E.  Maitland,  301  Virginia Ave. — mmmg   machinery   and   belting. 
■nn '"•■  r'!l'''iT"~?\^  Williams  Sash  &  Door Wks  514  North  Mam  St.,  J.  p.  Williams. 
Purch.  Agt. — dove  tail  machine  for  making boxes. 

Neb.,  Lincoln — The  Lincoln  Traction  Co. Terminal  Bklg.,  A.  G.  McMaster,  Purch 
Agt. — air   compressor,    50    cu.ft.,    (used). 

N.  i  Newark— The  Newark  Billiard 
Table  Co..  478  Market  .St.— leather  split- tmg  machme  about  18  in.  cutter. 

N.  Y.,  Bath— The  Bath  Roller  Mills,  J. Faucett,  Prop— machinery  and  equipment for  roller  mill. 

/^i*''  X;-  Binghamton— The  Binghamton Glass  Wks.,  28  Crandell  St.— glass  furnace 
t9  replace  one  recently  destroyed  by  explo- sion. 

N.  Y..  Bnffalo — The  Bd.  Educ,  D.  J. 
Sweeney,  Secy. — receive  bids  until  April  30, for  furnishing  the  manual  training  depart- 

ments with  brads,  screws  and  small  sup- plies for  year  ending  Apr.   30,   1923. 
N.  Y.,  Bnffalo— The  Buffalo  City  Hos- 

pital, 462  Grider  St.,  G.  S.  Staniland,  Secy, 
—receive  bids  until  May  8  for  refrigera- tion and  ice  making  machinery. 
N.Y.,  Buffalo — The  Interstate  Paint  & 

supplies  Co.,  Inc.,  address  M.  A.  Harring- 
ton—machinery,   tools    and    equipment    for 

use  in  manufacture  of  chemicals  and  paints. 
N.  Y.,  Buffalo— D.  Kern,  83  Roesch  St. — bakeshop   equipment. 

N.  Y.,  Buffalo— The  Queen  City  Plating 
Wks..  103  Sycamore  St. — machinery  for 
proposed  plating  and  buffing  factory  at 
666    Michigan    Ave. 

N.  Y.,  Iliiffa-'o — J.  Schaaf,  Miller  Ave. 
and  West  Siiore  R.R. — machinery  for  pro- 

posed shoe  factory  on  Northampton  St. 
N.  Y..  Buffalo— Walton  &  Hoffman.  648 

E-illcott  St. — machiniry  for  peeling,  slicing, 
sacking  and  canning  potatoes  for  potatoe 
-hips.     Proposed    factory   at   85    Dcmond    PI. 
N.  Y..  Gouverneur  —  Thi>  Gimverneur 

Marble  Quarries.  J.  H.  O'Brien.  Purch.  Agt. — hoisting  machinery  and  marble  sawing 
equipment. 

N.  Y.,  Napleii — The  .Vew  York  Pea  Pack- 
ers Inc.,  J.  F.  Connor.  Mount  Morris.  Purch. 

Agt. — special  machinery  and  equipment  for 
canning  fresh  vegetables  and  fruits.  (For several   plants.) 

N.  Y..  Olean — W.  F.  Foss  &  Son — ma- 
chinery and  equipment  for  bakery. 

N.  y.,  Syracuse-  The  Syracu.se  Boys 
Club,  436  p:ast  Jefferson  St.,  F.  K.  Zerbee, 
Sec.v. — Jl.OOO  worth  of  woodworking  ma- chinery,  including  a  band  saw   and   planer. 

N.  y.,  Watertown — D.  C.  Hunt  Co..  534 
Mill  St. — bread  and  pastry  mixing  and  bak- 

ing machinery  and  equipment,  complete 
outfit. 

N.  Y..  Watertown — Smith  Bros.  Constr. 
Co.,  Cleveland  BIdg .  S.  D.  Smith.  Purch. 
Agt.  — complete  outfit  and  equipment  for field  blacksmith  shop. 

O.,  Cincinnati— The  W.  T.  Johnston  Co.. 
3rd  and  Vine  Sts.,  J.  M.  Howard.  Purch. 
Agt.— one  7  in.  x  10  in.  D.  D.  D.  C.  hoist- 

ing engine:  one  8  in.  x  10  in.  double  drum, 
double  cylinder  hoisting  engine  and  a  Jaw stone  crusher. 

O.,  Cleveland — F.  J.  Albany.  Sweenev Jive,  and  East  55th  St.— machinery  and equipment  for  the  manufacture  of  concrete laundry  tubs. 

O..  Cleveland — The  Fanner  Mfg.  Co. 
Brookside  Park.  J.  E.  O'Brien,  Purch.  Agt. —one  661  Toledo  embossing  press  for foundry. 

O.,  Cleveland — The  Sanitary  Wet  Wash 
Laundry  Co..  East  93rd  St.— laundry  ma- chinery and  equipment. 

.„?'iJ"-  Plrher— The  Fischer  Harness  Co.. 400  Connell  Ave.,  L.  C.  Fischer,  Purch.  Agt. leather  working  machinery. 
Pa..  Butler — The  Standard  Steel  Oar  Co. 

—one  3-ton  hand  power  crane  for  foreign shipment. 

Pa..  Clifton  Heights — The  Kent  Mfg.  Co., manufacturer  of  yarns — carders,  twisters, dryers,    etc. 

Pa..  Erie— The  Erie  Metal  Furniture  Co., Inc..  E.  Bauschard,  Secy. — machinery  for proposed  metal  furniture  plant. 
Pa..  OirardviUe — C.  H.  Hein— knitting machinery  for  new  addition  to  mill. 

^oJ".*;, '"''""•"-'r'^®  Berkley  Knitting  Co., U26  \  ine  St. — machines  of  various  styles: knitting  machines  and  Rachel  machines 
will  also  use  electric  power. 

Pa.,  Phila. — Bla-Shone  Hosiery  Corp., Allegheny  Ave.  and  Hancock  St.,  M. Schoneman.  Purch.  Agt —automatic  hosiery machines  and  finishing  machines. 

^.r*-;,  Phila.— City  Dept.  of  Highways, City  Hall.  F.  C.  Dunlap,  Chief- Shone-Du- 
plex  ejector  system  for  sewerage.  2  units 
capacity  200  gal.  per  minute,  to  be  in- stalled complete. 

Pa..  Phila.— G.  S.  Cox  &  Bros.,  Inc.,  Cam- 
bria and  Ormes  St.,  haircloth  manufac- 
turers— revolving  flat  cords.  drawing frames,  improved  twisters,  etc.,  for  new building. 

Pa..  Phila.— The  Darlney  Bros.,  Chester 
Ave.  and  Boynton  St. — spinning  machines, looms,  carders,  belting,  shafters,  etc.,  also machinery  for  repair  shop. 

Pa.,  Phila.— Dept.  Pub.  Wks.,  City  Hall. 
F  Caven,  Dir. — 2  horizontal  crank  and  fly- wheel double  acting  air  compressors,  12  In. diameter  cylinders,  10  in.  stroke,  260  lb per  minute. 

Pa..  Phlla.— T.  Develin,  Jr.,  Lehigh  Ave. and  Hancock  St. — addition  machinery  for new  carpet  mills. 

?"*•;,  Piiila.— G.  Esslinger  &  Sons,  10th and  Callowhill  Sts. — conveyors  and  addi- 
tional bottling  machinery  for  brewery. 

Pa.,  Phila. — R.  Hirsh  &  Sons,  2720  North 
Hope  St.,  S.  Hirsh,  Purch.  Agt. — additional 
machinery  (or  the  manufacture  of  uphol- stering fabrics. 

Pa.,  Phila. — Penn  Screw  Machine  Wks., 
712  Cherry  St. — colletts  and  feeding  fingers for  No.  O,  B  and  S  automatics. 

,,P»-'  Phila — The  Peerless  Paper  Bo> Mfg.  Co.,  1432  North  Randolph  St.— (olderB, cutters,  saws.  etc..  also  printing  presses for  new  addition. 

9nflf"  *'lS"*i~'^l?«  Roosevelt  Worsted  Co.. ^Oth  and  Naudain  St.— carders,  looms, dryers  and  spinning  machines. 
Pa.,  West  Chester— Hoopes  Bros,  ft Thompson — one  electric  air  pump  and  com- pressor for  garage. 
Tenn.,  Jelllco — The  Diamond  Hoalerv MilIe-Soo-320  needle  Hbhrn*  maSilne* 

Wildman  or  equal.  
•««i.-"»ioo, f.J^*""/;-'   KnoxvUle— The     Duncan     Mchy. 

Sf  '  weT^l'^L  ̂ ^'^^■'  u^21  North  Central „LT>  V-  "'?<=hlnes  without  power,  (new  or 
Uft,  L  iP'.''  Gates  gyratory  crusher,  man- 

f^gines    et?*'    "'"^   ''   """'   '"""''   P<"-taWe Mo^,'*;'  ■*""»<>— The  Mattefs  Bros.  Co..  O. 

M,^,Hf,l^'  „  ■"'^s— woodworking  machinery  In- 

on   Main  It  "'  *"   '"■°P°»*-'d   ̂ a*   ""> 
•sti'.J.^.'.r^i'*"^'*'""";;'''^''  ̂ 'orthern  Boiler 

Structural  Iron  Co..  Mills  St.— sDeclal 

equipment  for  boiler  plant  Includfng'^^ev eral  tubular  boilers  and  two  traveling cranes. 

Oilmen  ̂ ft'i^^n**  Pa"»— The  Enterprise 
Oil  Co..  401  Bay  St.— pumps  and  filling station  equipment  for  garage  at  Eau  Claire 

Wis..  Falrwater— O.  H.  Riant— complete equipment  for  blacksmith  shop  and  for  re- pairing  wagons,   etc. 
Wis.,  Holmen— The  Holmen  Creamery 

Assn.,  V.  b.  Iveppel,  Mgr.— modern  equip- ment   for   proposed   dairy. 

n,i"''cN  ̂ "CroHHe— The  Vocational  School 
l!d..  60  Vine  St.,  J.  D.  Coleman,  Dlr.— equipment  (or  vocational  school,  Incl woodworking    machinery,    etc.      Estimated 

wis.  Lake  Geneva — The  Mann  Candy 
Co.,  c/o  F.  Mann— re(rlgerating  machinery tor  proposed  ice  cream  factory. 

Wis.,  Merrill— The  Trantow  Bros.  Garage Co..  c/o  A.  Trantow — equipment  for  auto repair  shop  including  air  compressor  and 
a   1    ton   press. 

Wis.,  Mllwaokee — A.  J.  Pietsch,  539  31si 
S5t, — additional  woodworking  machinery. Wis.,  New  London — Hamilton  &  Sous 
Canning  Co. — special  canning  and  powei machinery. 

WlB.,  Oshkosh- The  Gibson  Auto  Co.,  7 Church  St. — auto  repair  equipment  and small  power  unit  machinery  (or  garage  and repair  shop  at  Appleton. 

r^  ̂'  i?"  X^TY^  Falls— The  Flambeau  Paper Co.,  G.  Waldo.  Mgr. — machinery  and  equip- ment tor  proposed  paper  mill. 
Ont.,  Guelph — The  Bd.  Educ,  H.  J.  Lead- 

lay,  Secy. — machinery,  tools  and  equlp- rnent  for  general  technical  school  work also  physics  and  laboratory  equipment. 
Ont.,  Hamilton — The  Kanadda  Biscuit Co.  Ltd.,  185  West  Ave.  N.— motors  and bakery  equipment. 
Ont..  Staples — Hillman  &  Dalton — equip- ment for  the  manufacture  of  drain  tile. 
Ont..  Wallacebiirg — The  Prestolock  Co. 

of  Canada.  E.  E.  Theis,  Mgr.— special  ma- 
chinery and  equipment  for  the  manu(acture o(  radio  equipment. 

jliiitiiiniMiiHiiiiiiiiiitii   iiMiiMiiiiiiiiiiiiiKiiHiiiifiiiitiiiiiiiiirriiiiiiiiititiiiliiiiiiiii 

Metal  Working  Shops 
TlHlllMIIHIIIHHMIIIIIIIllllllllltllii||i,|||||iiiiiii||,||||,||„„„|„„   llllllllllltlllllli 

Cal.,  Burlingame — H.  C.  Vielbaum,  c/o 
J.  W.  F.  Ryan,  Engr..  1202  Bway.,  has awarded  the  contract  (or  the  construction 
o(  a  1  story  garage  on  San  Mateo  Dr.  near Howard  Ave.     Estimated  cost.    $40,000. 

Cal.,  San  Francisco— The  Magnolia  Metal 
Co.,  Pacific  BIdg.,  has  awarded  the  contract 
(or  the  construction  o(  a  1  story,  45  x  100 
ft.  metal  plant  on  Bryant  and  Sterling  Sts. 
Estimated    cost,    $10,000.      Noted    April    20. 

Cal..  San  Francisco — The  Wellman-Peck 
Co.,  311  Embarcadero  St.,  has  awarded  the 
contract  (or  the  construction  of  a  3  storv 
addition  to  its  garage  and  loft  building  oh 
Embarcadero  and  Jackson  Sts.  Estimated 
cost,    $40,000. 

Conn..  Walllngford — The  International 
Silver  Co.,  Meriden,  has  awarded  the  con- 

tract (or  the  con.struction  o(  a  1  and  2 
story,  45  x  130  (t.  and  30  x  30  ft.  addi- 

tions to  its  factory  on  Center  St  here. 
Estimated  cost,   $30,000. 

D.  C,  Langdon — The  Plelschmann  Co. 
has  had  plans  prepared  (oi»  altering  and 
building  an  addition  to  Its  fermenter  house 
here.  Estimated  cost,  between  $35, On"  and 
$30,000.  Milburn.  Hei.ster  &  Co.,  Union 
Savings  Bank   BIdg..  Wash.,   D.   C.  Archts. 

111.,  Eaat  Peoria — (Peoria,  P.  O.) — The 
Crown  Fdry  Co.  recently  incorporated,  is 
building  a  plant  for  the  manu(acture  o( 
gray   Iron,   chilled   and   semi-steel   casttnes. 
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man.  I**  >  itl  fl.  Uehat<->|  i..-ht>ol  on 
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•■t,  Ualawal  H.  B.  Cavvll.  RldvMowa. 
plaaa  t»  baild  a  marhlna  and  (vnaral  rv- 
pair  aiMP;,  hara.     Batlmalad  coat.  I&.OOO. 

ObI»  r»ri  Calkara*— Tb*  Inlrmatlonal 
XWd*  Tt.  plan*  to  build  a  It  X  140  ft.  ad- 
<||lnn  tu  !!•  f.iciory,  lo  ba  ua»d  (or  rrflnlnt 
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•al,  Taraaia  —  T1i«  <lotrradaen.Joyea 
Corp.  L4d.  WaJkcrvllla.  haa  awardad  tha 
aoairart  for  th*  canMrunlnn  of  a  }  atory, 
tl  (  >!•  ft.  (araca  and  arrvlr«  atatlon  on 
teadlaa  Av*.  har*  KBllmat»d  ooat,  t(l,- 
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TMvato,  Mcr.     Nolad  Nov.  J«. 
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OaaiDory  Co.  plaaa  In  hulld  a  1 
Blory  dairy  and  k*  n>am  manufnriurlnK 
plaai,  l«  aoaatat  of  arvaral  unKa.  on  Okaa- 

^  RMImalad  ooat  lln.tAO  O.  J. 
Waal  raira  Baach.  Archt 

aaaMaa— Tha   Mvaeatina   Paeklns 
Ca.  M*  aarard*4  tha  ooairaet  for  Iba  eon- 
    *r  a  t  tHarr  |o«  s  tot  ft.  cold 

aioraaa  balMHic:  a  I  atory.  t«  z  100  ft. 
tadJilail  plaat :  a  I  tlorr.  TO  z  tl  ft. 
akauoft  aad  a  I  atnry.  10  s  1««  fl.  pewar 
•aaaa.     BMlawtad  roat.  1100.000. 

OL     CMaaaa— Tha     A  (wall     PHntlnr    A 
Mamw  Co.   IRiarman    and    I'otli    Hta     haa 

•_  BiiBt  P  a  StaaMai  af  Mm  W. 
pMi^haai  «.v,  mmm  Mk  la .  0»»ilaad.  **a 
haf  laaa*  wijai  id  far  Ika  ««aiatranaa  af 
fTi  *ary^  tt  a  to  fl  graw  aad  aiaMr  aa 

ImC  A««M. 

aaaUM  Ma  ooairaet  for  tha  conatructloa 
of  a  t  alary.  110  a  177  ft.  print ina  plant 
aa  PraMa  Ayi^  aad  loth  III.  EMimatad 
•Ml.  ITtMt*.    Noiad  AprU  It. 

MlaOu  BaOaaM— Tha  Mllta  Rakinf  Co.. 
not  Ilk  Av*..  baa  awardad  (h«  oontraet 
for  tb*  KMiMruetInn  f>f  a  1  atory  bakary 
alatM  on  41b  Ava.  Eallaialad  coat.  140.000. 
y(a««d  April  t. 

Mlaa..  Maahala  Tba  llankato  Ca-opara- 
wn  bairy  AaM..  ««U  raoalva  bMa  until 
Miur  itar  Ika  eaMMMMM  of  a  I  alary,  to 
■.7»*A.«r»a«Mry.  nBumaiad  ooaL  140.. 

Mankalo,   Rncra. 

^-          Strutwrar  Knit- •M*  fo.  Ttl  Haal  I4ih  ft  .  baa  awaf«*d 
Itio  eoatrart  for  ih«  cnnalrtMlloa  of  a  t 
•ory.  ••  I  ij  n  ractary  oa  tlh  ft.  aii4 
I  Ilk  Ava.  a  l9aUaHil*d  aoai.  llO.tSo.  W. 
A    Mr«tkara  ftry.     |«at««  On.  tk 
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(Im^rui 

N'rn-     \ 

».    T.   Bla.' 
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N.     v..     BrMklya     Th» 
Co,    IIS    Matllaon    A\«  . 
awar4a>1   tha  ounlract  t~ 
of  a  S  alory.  I«l  x  S0l> 
alory,  l»  x  *!  ft.  atabi. Olrard  Ava.  haro. 

M.    v..    Backa^ar— Tha    Tawman    Brba 
Co.    414    ft.    Paul    St..    phiiiK    i.<   hii.i.i    ,.    ̂  
»ti>ry  (aclivy  for  tha  v 
furtiiiurr.     Batlmalad  c. 
Hinchman    a    DrvlU,    *;      .     ,, 
i-a>lr.   Detroit.   Mich..  .Arohla. 

N.    Y..    Raw*— P.   W.    KIrkland.    Arrhi 
1 'J    Wwit    Domlalrk   St..   will   rr.     ̂  
until    Ma;-    t    tor    tha    oonatrurtlo! 
otury,   40  X   to  ft.  milk  paataurli.. 
iMXtllaa   plant    for    tha    Homa    Uiik    (-ori. Batlaialoi  coat.  |lt.l««. 

O,  Paalaa  J.  N'.«»>«iipr  Sanitary  Milk 
Oa.    It    Maryland  >;   awardad    thr 
eeatraet  for  tha  o  i  of  a  S   a«>r\ 
milk   botUlna  and   l.        ....ikln(  plant   on 
Hormaa  aad  Mar>4and  Avaa.  BitlmalMl coat.  |I«.H«. 

Pa..  VkOa^— Tha  Paarlaaa  Papar  Hox  Co. 
haa  awardad  Iha  oonlraol  for  tha  conatruc- 
tloD  of  a  t  atory.  t4  z  t4  ft.  addition  (« 
lla  factory  at  14tS  North  Raadolph  St 
l-:atlmatad  ooat.  ttO.OOO. 

PaM  PIMabarvk— Tha  St.  Lioula  Indapand. 
ant  Parkins  iU>,  <S4t  Button  St..  la  ra- 
oalvlnc  hida  for  tha  oonatnictton  of  a  t 
atory.  100  x  lOt  fL  ooolar  bulldinf  on 
Hamilton  Av«.     Privata  plana. 
Tmib..  Jarkaaarllla  —  Tha  Naahvllta 

Paprr  k  Pulp  Co.  raoently  orsanloed  and 
rhartcnd  with  tl.OOnOOO  haa  laaaad  »»v- 
•ral  bullillnra  and  will  aract  aevaral  unlta 
for  tha  manufacture  of  papar  and  Jtulp, 
at  tha  Olil  Hickory  Powder  plant.  R.  O. 
CuUam,  Knsr.  and  Ganl.   Mkt. 
Taaa-  Waal  NaahTlll<w.(  Naahvllle  P. 

O.) — Colyar  Raaaa  *  Co..  Mf-nmhla,  ulanx 
to  build  a  whelaaala  oil  dlntrlbutlon  depot 
hara.  iiatlmated  coat.  tlOO.OOO.  Abovi- 
company  trnnafrrrinc  from  Memphia  to 
Weat  Naahvllle  and  will  be  operated  herv 
aa  Southern  Oil  Markatlns  Co. 

Wla..  Anilaa — The  Mattefa  Broa  Co.  hi 
havlnr  plana  prepared  for  the  ooiutruo- 
tlon  of  a  I  atory.  <0  x  ISO  ft  aaw  mill  on 
Main  St  Katlmated  coat.  ttO.OOO.  O.  Mat- 
tcfi.   Prea.     Private  plana. 

Wla.,  Blali»-The  Bhilr  Cannlnv  Co.,  c/o 
A.  J.  Bee,  la  rec«lvln(  lilda  for  tha  cnn- 
atructlon  of  a  1  atory.  10  x  10  fl,  cannlnic 
factory  on  Main  St.  Batlmated  coat.  125.- 
000.     Privata  plana. 
Wla-  Halaaan — Thr  Holmen  Creamerv 

Aaaa.  u  racalvlns  blda  for  tha  oonatructlon 
of  a  1  atory,  72  x  72  ft.  dairy.  Katlmalrd 
ooat,  110.000,  V.  8,  Kappel.  M<rr,  Prlval- 

plana. Wla.,  Lak*  fleneva — Tli<»  Mnnn  Pandy 
Co.,  o/o  P.  Mann,  haa  awardrd  Iha  contrart 
for  the  <->,iiHtrii.ti,.n  of  a  2  atory  Ice  cream 
factory.  <1  coat,  $10,000. 

Wla..    1.   — The   Manitowoc   Prod- 
ucta  Co,  KioN  wanhlncton  St..  haa  awarded 
the  contract  for  the  ronatructlon  of  a  I 
atory,  fiO  X  10  ft.  Ico  orram  factory  on 
Waahlncton  St.    Batlmated  coat,  |10,000. 

Wla-  Mllwaakae— IThe  Quality  Dairy  Co.. 
2241  HB<1''—  "<  haa  awarded  the  contract 
for  the  n  of  a  2  atory,  40  x  SO 
ft.  dal^^  .  lah   St.     Batlmated  coat, 
120,000.     .-.tjtru  April  I. 

Wla..  New  I^eadan — Hiimllton  A  Bnn« 
Cannlnv  Co.  plana  to  build  a  2  atory.  !>n  x 
71  ft  cannery.  Batlmalad  ooat.  lEO.OOO, 
Architect  not  aalaoted. 

Wla,,    Park    raBa— Th*   FIi.^-k-"...    p-iw-t Co.   haa  awanl'-d   the  rontrn 
Btrticlinn  of  a  75  X  lin  ft.  j' 
llmaled     c»at,     1100,000        G.       -.r. 
Noted    April   t. 

Oat.,  Aelan — Baardmore  ft  Co.,  IT  Proni 
ft..  K .  T..ronto,  la  havtmr  plant  ffoparod 
for  the  cnalrurllon  of  a  I  atory,  10  X  I"" 
ft  lannrrv.  here.  Batlmated  oooti  llOfl.Ooo 
Privata  plana. 

Oat..    Braalfard— P.    C.    Bodlay.    Areht., 

CommerriMl  Chambera,  la  rooalrlnr  '•'■'-  '"■ the  conalriK'tliin  of  a   2  atory,  5" 
draaa    aooita     factor)-,     for    the 
Dreaa  Oo.xU  rn  ,   179   nalhouale  h;         
mated  coat.  |75,<>on. 

Oatn     llamlllen     The     Knnnililn 
Co.,    Ltd^    lis    W<-«t      ̂  

plana  prepared  t'<t  ih-- 
atory.  to  z  400  ft    bnk<  ' 1200,000.      n.    11.     Prack.    1    MulK 
ArchL 

PaMe-    '^'■■ 

4>al_  iriaaara 

ertaa  Co.  !■  rn'flvlng  M 

niaculi 

•■  ••mi, 

at,   K., 

tkm    of    a    :    atory,    4" 
Slmcoe  St.     Ratlmated  <..-.   ;..  .    . 
loot  not  announced.     Noted  March  10, 



American  Machinist 
,„„„   „„„,„imiiniiiiinmiiiiiii..iinnm   ■   "   '   '   '   "'"   ""   """"   "'"   "   

Volume  56  NEW  YORK,  MAY  4,  1922 Number  18 
iirMIIIIIMIilllHiiiiiHitilllllittli 

ill<ltNI>lMlllt«IHtll4tlMIII«»ttlMI»tlH 

Factory  Storekeeping  and  Material  Control 
The  First  Article — How  Material  Control  Is  Related  to  Production — The  Ideal  Material 

System — Losses  from  Excessive  or  Deficient  Supply 

By  henry  H.  FARQUHAR 

I 

A  MANUFACTURING   establishment,   as   the   name 
/\  implies,  exists  primarily  for  the  purpose  of 

JL  JL  turning  out  a  product  for  sale  at  a  profit.  This 
fact  curiously  enough  seems  sometimes  to  be  overlooked. 
Activities,  other  than  production  proper,  are  of  course 
necessary  in  order  that  the  main  purpose  for  which  the 
plant  exists  may  be  accomplished  and  it  is  necessary, 
in  order  to  avoid  an  un- 
evenness  in  management, 
that  each  activity  be  seen 
in  true  perspective  to 

every  other  activity  with- 
out misleading  lights  and 

shadows. 
The  main  functions  in 

the  administration  of  any 

manufacturing  undertak- 
ing are: 

The  financing  and  ac- 
counting, or  the  raising 

and  regulation  of  funds 
by  which  the  business  is 
carried  on. 

The  engineering  or  tech- 
nical which  determines  the 

design  and  composition  of 
the  product. 

Selling  which  creates  a  demand  for  and  disposes  of 
what   is  manufactured. 

Personnel  which  has  to  do  with  the  policies  and  prac- 
tices grouping  themselves  about  the  human  element. 

All  minor  activities  of  the  plant  may  be  grouped  un- 
der one  or  another  of  these  broad  major  functions,  and 

all,  it  must  be  remembered,  spring  from  and  must 
primarily  serve  production  since  this  is  the  activity  for 
which  the  whole  establishment  was  founded.  Looking 
at  the  matter  in  this  light,  the  production  function 

really  embraces  finance,  engineering,  selling  and  per- 
sonnel. But  it  may  in  turn  be  subdivided  into  those 

activities  with  which  it  is  more  specifically  concerned 
in  turning  out  a  product  through  the  use  of  land  and 
buildings,  equipment,  layout,  organization,  materials, 
production  cost  systems,  and  so  on. 
Now,  if  we  have  learned  anything  from  the  great 

amount  of  careful  work  which  has  been  done  in  an 
attempt  to  reduce  the  management  of  industry  to  less 
of  an  art  and  more  of  a  science,  it  is  that  the  control 
of  one  of  these  variables  with  which  the  manager  must 
deal  is  just  as  necessary  as  the  control  of  any  other 
and  that  the  business  must  be  looked  upon  as  an  organic 
whole  and  not  as  a  series  of  disjointed  and  unrelated 

THIS  is  the  first  of  a  series  of  seven  articles. 
It  shows  the  dependence  of  production 

upon  material  regulation. 
The  next  three  installments  will  deal  with 

the  personnel,  organization  and  location  of 
departments,  the  balance  sheets  and  the 
purchasing  department,  as  related  to  material 
control. 

The  last  three  installments  will  take  up 
storeroom  layout,  equipment,  stowage  and 
protection,  and  maintenance  stores. 

Material  control  is  a  production  function 
and  should  be  governed  by  requirements  for 
production  during  reasonable  future  periods. 

For  the  author's  forthooming  book.     All  rights  reserved. 

activities.  This  viewpoint  brings  home  at  once  the  fact 
that  none  of  these  production  activities  can  continue 
unless  selling  provides  a  market,  that  machines  are 
useless  unless  power  is  available  to  drive  them,  that 
men  are  useless  unless  they  be  provided  with  work  to 
do  and  with  facilities  to  do  it,  and  that  in  turn  all  of 
these  activities  must  cease  unless  materials  are  sup- 

plied as  needed.  The  func- tion of  material  supply, 

instead  of  being  relegated 

to  the  background  and  con- 
sidered as  a  necessary  evil, 

must  thus  take  its  place 

alongside  of  those  activi- 
ties ordinarily  given 

greater  consideration. 
Only  by  so  doing  may  a 
balanced  management  be 
brought  about.  Only  when 
material  regulation  has 
been  standardized  may  it 

be  pushed  to  the  back- 
ground to  make  room  for 

some  of  its  brothers  which 

are  less  amenable  to  con- 
trol. One  of  the  major 

activities  of  production, 
then,  is  to  provide  its  needs  in  materials.  It  is  only 
through  the  conduct  of  manufacturing  operations  that 
the  material  problem  in  the  strictly  manufacturing  busi- 

ness originates.  Eliminate  the  production  activity  and 
the  need  of  materials,  aside  from  miscellaneous  oflSce 
supplies  and  the  like,  disappears. 
From  a  material  standpoint  the  fundamental  idea 

upon  which  war  is  conducted  is  so  to  organize  and 
manage  that  the  man  at  the  front  is  enabled  to  keep  his 
mind  continuously  on  his  main  duty — the  defeat  of  the 
enemy — without  being  handicapped  with  questions  of 
supplies  of  any  kind.  He  should  absolutely  forget  the 
material.  Ideally  and  actually  he  should  be  able  to 
reach  his  hand  behind  him  at  any  time  and  receive 
exactly  what  he  needs — no  more,  no  less — at  the  mo- 

ment. An  oversupply  will  impede*  his  actions,  consume 
his  time  and  attention  and  result  in  waste.  A  deficiency 
will  render  him  helpless.  That  is  the  basis  upon  which 
the  supply  service  of  the  army  is  organized.  Material 
and  ration  supply  should  be  automatic  and  governed 
absolutely  by  current  needs. 

For  the  man  at  the  front  substitute  the  man  at  the 

machine,  and  the  above  ideal  becomes  that  of  the  sup- 
ply service  in  the  factory  for  the  same  reasons,  and  to 

be  attained  through  the  same  considerations. 
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aot  he  avollabie  for  flllinc  tubMijuvnt 

froM  thia  how  much  ia 
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ALL  COSTS  arc  the  coata  of  production. 
The  only  economic  juatification  for  ator- 

tnc  materiala  in  quantity  ia  that  through  thia 
rcoervoir  production  may  be  regularized  and 

aupply  meana  lorn  in  interest  and 
inaurance.  exccaa  storage  apace  rent,  deteriora- 

tion, reduced  atock  turnover,  additional  han- 
dling and  confusion. 

Deftoent    supply   atopa  production.     One 
occtuTcnce  may  offset  many  times  the  coat  of 

ve  supply. 

bo  not  permitted,  there  are  many  plants  which  are  in  even 
a  woTM  eoadition.  because,  lacking  thia  definite  specu- 

lative policy,  they  have  failed  to  substitute  the  propt<r 
oaoof  govorning  purchase  from  the  standpoint  of  manu- 

facturing aeods. 

The  tendency  in  the  beat  plants  today  is  to  look 
upon  the  control  of  nuiterial  as  a  production  function 
and  to  govern  the  replenishment  of  materials  by  the 
requirementa  for  production  during  a  resnonable  future 
period.  One  of  the  oldest,  largext,  and  most  progres- 

sive metal<working  plants  in  this  country  adheres  stead- 
fastly to  thia  policy,  and  haa  done  so  for  a  number  of 

years. The  vital  dependence  of  manufacturing  efflciency  on 
the  strict  regulation  of  materials  ia  most  realized  by 
those  closest  to  and  responsible  for  production.    Although 

a  blunder  on  the  part  of 
the  purchasing  agent,  for 
example,  may  result  in 

just  censure  of  that  indi- 
vidual, it  is  after  all  pro- 
duction which  has  to  bear 

the  cost  of  the  blunder. 
The  cost  of  what  he  buys, 
as  well  as  the  cost  of  his 
failure  to  buy  when  he 
should,  alike  must  even- 

tually be  borne  by  the  cost 
of  the  product  turned  out. 
This  is  regardless  of  the 
cost  methods  used.    Even 
where  a  so-called  standard    I of    1 

fa  war.  or 

wilk  apoed  and  with  the  men  with  whom 

TheofvtkaQy  ao  goods  may  paaa  out  of  one's 
tipt.  This  ia  not  ahrays  poeaible 
ta  war  or  industry'.  But  we  must 

;  Iraaaportation  and  sutncient  checks  at  each 
of  oar  traaaporlation.  We  must,  therefore,  have 

i  of  the  goods  so  as  to  enable  anyone 
tkor  paaa,  to  kaow  what  the  goods  are 

tlMjr  are  iatoaded. 
la  aiiiUoa  to  aD  tkoM  waaidarations  of  quantity  and 

timab  ••  alM  Imvo  both  in  war  and  in  industry  consid- 
iraUiM  «t  «Mality.  and  in  addition  to  thia  in  industry 
W9  hove  the  further  consideration  of  coat  By  thia  ia 
BMHrt  aot  aUapijr  the  ofigiaal  purchase  cost,  hut  the 
iaal  aao  or  tiaw  cool  eoaoidertng  the  effectiveness  and 
^araMUty  of  the  particular  item  in  actual  use. 

•re  a  few  of  the  many  details  to  he  brought 

'  coatrol  la  woO-regulated  material  handling.  They 
It  aMttera  to  be  leokod  after  by  an  inexperienced 
aor  left  to  tW  aaporvlaioa  of  otherwine  prr- 

•r  tkoM  who,  bafiMa  their  duties  do 
face  to  face  daily  with   production 

■ay  aot  raoliae  the  vital  dependence  of  menu- 
i^oo  material  control. 

!».  atrktlr  apaoking.  no  such  thing  as  a  mate- 
la  UmU  ia  tko  aaaofacturing  business. 

wIm,  la  addition  to  producing, 
in  the  Imying  of  materials  for 

plajffag  tko  Maffcot  are  by  BO  much  engag- 
iBf  ia  a  SMarala  Urn  of  baelaoM  aa  distinct  as  poaaible 
frm  tkal  t9r  wkidl  pfMaaaMr  thoir  Inveataioat  in 

I  tai  wlUrh.  in  raaar  MBM,  it  is  better  not 
In  ladalgo.    Cm*  tboogh  a  cBnaciPM  baying  for  resale 

or  predetermined  cost 
material  entering  the  product  is  used,  and  where  any 
excess  over  this  coat  is  charged  to  profit  and  loss,  the 
balance  sheet  must  yet  show  that  articles  produced  are 
sold  at  more  than  all  costs  of  producing  them,  blunders 
included,  or  the  business  must  eventually  discontinue. 
We  only  obscure  the  approach  of  the  evil  by  absorbing 
such  losses  in  a  separate  account. 

Production  must,  therefore,  suffer,  in  addition  to 
leaks,  any  evils  of  over-  or  under-stocking.  Curiously 
enough  both  of  these  losses  are  most  often  encountered 
in  the  same  plant  simply  because  insufUcient  attention 
is  paid  to  material  problems  in  general. 

The  only  economic  justification  for  storing  materials 
in  quantity  is  that  through  this  reservoir  production 
may  be  regularized  and  thus  cheapened.  It  therefore 
follows  that  the  cost  of  the  product  must  not  be  unduly 
increased  through  storing  too  much  nor  through  fail- 

ure to  store  enough.  In  either  event,  production  is  not 
securing  the  benefit  of  storage  to  which  it  is  entitled. 
There  are  but  two  ways  in  which  materials  may  be 
Bold  at  a  profit.  They  may  be  resold  in  the  condition 
in  which  they  were  bought  at  higher  than  the  purchase 
price,  or  they  may  be  processed  to  a  finished  or  partly 
finished  state  and  sold  for  more  than  the  cost  of  raw 
material  plus  manufacture.  Obviously  excess  materials 
cannot  be  proceaaed.  which  leaves  us  only  the  first  alter- 

native of  resale,  aa  before  stated  a  questionable  policy 
for  a  manufacturing  concern. 

The  now  classic  case  of  a  government  eatabllshmpnt 
may  be  recalled  in  this  regard.  There  was  hern,  of 
course,  no  element  of  speculation,  but  the  loose  methods 
of  reguUting  materiala  then  prevalent  and  still  common, 
were  in  use.  Upon  the  initiation  of  changed  methods 
of  nunagement,   the  stores  situation   was  thoroughly 
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overhauled.  Among  other  things  which  came  to  light 

was  a  supply  of  materials  above  current  needs  amount- 
ing to  over  $122,000.  This  occurred  in  a  government 

institution,  however,  for  which  allowances  must  be 
made. 

Let  us  look  at  some  happenings  in  private  plants.  I 

can  personally  vouch  for  the  accuracy  of  these  stories, 

although,  of  course,  names  cannot  be  mentioned.  In 

a  machine  shop,  upjn  a  similar  round-up  forty  tons  of 
idle  stock  were  unearthed  from  around  the  machines, 

under  the  benches,  and  on  the  floor  of  one  department. 

This  consisted  of  raw  stock  cached  by  the  workmen, 

excessive  amounts  delivered  to  the  machine  and  nort  dis- 

posed of,  partly  worked  parts  sidetracked  for  "rush" 
jobs,  and  so  on.  There  was  no  speaking  acquaintance 
between  material  regulation,  either  purchasing  or 
issuing,  and  production  needs. 

Buying  For  Current  Needs 

In  one  plant  I  was  informed  that  the  purchasing 
agent  bought  only  for  current  needs  as  judged  from 
comparison  of  reports  of  materials  on  hand  and  sales 
orders  which  were  furnished  him.  Because  the  re- 

sponsibility for  such  matters  was  so  placed  and  because 
of  the  methods  used,  his  ability  to  buy  for  current 
needs  was  questioned  although  he  surpassed  the 
average  purchasing  agent  in  capability.  An  actual 
investigation  showed  over  $50,000  worth  of  excess 
miscellaneous  items  on  hand.  Any  of  these  items  could 
have  been  secured  in  three  weeks,  and  some  were  on 
hand  in  sufficient  quantities  to  last  ten  years.  The 
intent  was  good  in  this  case,  but  human  limitations  and 
faulty  details  made  its  accomplishment  an  impossi- 
bility. 

The  purchaser  for  one  medium-size  factory  was  a 
bargain  hunter,  one  of  the  most  costly  and  tenacious 

diseases  to  which  purchasing  agents'  flesh  is  heir.  Re- 
sponsibility for  designation  of  how  much  to  buy  had,  up 

to  this  time,  never  been  clearly  defined,  and  was  usually 
exercised  by  the  purchasing  agent  alone  who  originated 
and  approved  replenishment  orders  unless  some  special 
occurrence  made  consultation  necessary.  I  remember  very 
vividly  how  one  morning  he  beamed  into  the  office  with 

the  news  that  there  had  just  been  delivered  18  months' 
supply  of  a  certain  item  which  he  had  obtained  at  an 

"exceptional  reduction  in  price."  The  works  manager 
replied  that  they  had  just  discontinued  the  use  of  that 
particular  item  altogether.  In  this  case  the  material 
was  immediately  resold  at  a  lower  price  than  was  paid 
for  it.  Such  bargains  often  form  very  considerable 
portions  of  the  excess  supplies  shown  up  when  materials 
on  hand  are  measured  against  requirements. 
A  somewhat  elaborate  stores  system  had  been  in- 

stalled for  keeping  track  of  partly  worked  parts  in 
another  factory.  Due  to  a  multiplicity  of  detail  whereby 
the  main  requirements  of  successful  stores  management, 
however,  had  been  missed,  the  difference  in  inventory 
as  shown  on  three  supposedly  accurate  interlocking 
records  was  surprising.  Material  worth  $15,000,  as 
per  the  book  records  under  the  control  of  the  cost  de- 

partment, could  not  be  physically  located  or  otherwise 
accounted  for.  Those  entrusted  with  the  work  of 

record-keeping  did  not  realize  the  importance  of  it  and 
had  no  particular  incentive  to  keep  it  accurately.  The 
cost  man  regretted  that  it  was  necessary  to  write  off 
such  a  loss,  but  otherwise  attached  no  particular  sig- 

nificance to  the  matter. 
Akin  to  this  is  the  case  in  another  plant  where,  so 

far  as  I  know  to  this  day,  the  works  manager  in  all 
important  cases  must  send  a  personal  representative 
to  the  storeroom  to  check  the  accuracy  of  the  book  bal- 

ance reported  to  him  from  the  balance  sheets.  These 
are  under  the  control  of  the  cost  office. 

Another  case  came  to  light  in  an  otherwise  excep- 
tionally progressive  factory.  Because  of  fairly  uniform 

production  requirements,  it  was  thought  to  be  unneces- 
sary to  apportion,  or  reserve  on  the  books,  material 

for  each  manufacturing  order  in  advance  of  its  disburse- 
ment. Instead,  the  average  consumption  over  a  period 

of  weeks  was  determined,  to  which  was  added  a  liberal 
factor  for  safety  and  the  resulting  quantity  was  speci- 

fied as  the  minimum  below  which  goods  on  hand  should 
not  be  allowed  to  fall  without  issuing  a  replenishment 
order.  This  minimum  was  entered  on  the  balance  sheet 
for  the  item  and  book  balances  were  carefully  checked 
with  bin  contents  from  time  to  time.  To  give  added 
assurance,  over  the  minimum  quantity  in  the  bin  was 
placed  a  red  cloth  as  a  signal  to  the  storekeeper,  before 
touching  the  minimum  stock,  to  remind  the  balance  clerk 
to  issue  a  replenishment  order.  , 

This  procedure  seemed  to  be  watertight,  but  after 

a  few  months'  operation  a  costly  shortage  occurred 
on  the  item.  Upon  investigation  it  was  found  that 
recent  demands  had  so  far  exceeded  average  demands 
upon  which  the  minimum  was  based,  that  the  stock 
became  exhausted.  Rather  than  increase  the  minimum 
limit  to  cover  such  exceptional  demands  and  thereby 
increase  the  inventory  of  idle  material  during  all  times 
of  normal  consumption,  the  firm  was  persuaded  to  adopt 
the  common-sense  policy  of  looking  ahead  in  these  mat- 

ters and  apportioning  all  such  material  immediately 
the  need  became  known. 

No,  efficiency  in  production  cannot  be  obtained  under 
such  handicaps.  Money  is  carefully  guarded  and 
checked  to  the  penny.  Materials  are  potentially  of  far 
greater  importance  to  the  manufacturing  business  than 
an  equivalent  amount  of  money.  They  should  be  as 
carefully  guarded  and  controlled. 

Losses  from  Excessive  Supply 

Excess  materials  undisposed  of,  cause  any  one  or  all 
of  the  following  losses: 

(1)  Loss  of  interest  on  investment.  The  money 
which  is  spent  for  material  in  excess  of  what  is  needed 
for  production  during  a  reasonable  period  might  other- 

wise be  loaned  at  interest  or  reinvested  profitably  in 
the  business,  and  might  thus  produce  more  money.  Or 
it  may  be  used  to  obviate  the  necessity  of  borrowing, 
and  thus  produce  a  direct  saving.  Invested  in  idle 
material,  however,  it  adds  a  cost  of  doing  business,  the 
cost  of  the  loss  of  interest  on  money  needlessly  spent. 

(2)  Loss  of  insurance  on  goods.  A  heavy  inventory 
imposes  a  heavy  insurance  cost,  or  a  heavy  loss  in  case 
of  fire,  usually  both. 

(3)  Excess  storage  space.  Every  cubic  foot  of  stor- 
age space  has  a  rental  value.  Taxes,  insurance, 

depreciation  and  repairs  on  the  building,  interest  on 
investment,  heat,  light,  cleaning,  all  such  costs  for  any 
space  throughout  the  plant  must  be  charged  against 
what  occupies  that  space,  be  it  an  operating  machine 
or  dead  stock.  This  charge  must  eventually  appear 
against  the  cost  of  the  product  which  the  space  is 
supposed  to  benefit.  In  the  former  case,  the  product 
of  the  machine  may  offset,  or  more  than  offset,  these 
rental  charges.  In  the  latter  case  the  charges  swell 
expenses   which   ordinarily  cannot  be  returned  by  the 
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'  for  tl»loi«wlflptr*lioaMitka  product.    Tha  coat 
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la  alartat  wa  haw  Iha  coat*   mentioned 
Iha  caat  of  addMi  dalivanr.  handling  and 

aad  powihir  daterioration  or 
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Na  awttar  for  how  ahort  a  pariod  wa  atora.  tharefore. 
h*  cM«  of  tha  atorad  artkla  laauad  to  tha  ahop  is 

Ctwtar.  whathar  it  ahowa  on  coat  racorda  or 
to  tha  float «(  a  aoB  ■lorarl  artlcia.  Tha  profit 

  Mm4  piHJart  la  tharafara  laaa:  or.  if  the  «ame. 

tlM  pwt  of  It  whkh  parlaJaa  to  the  naterlala  occurs 

tiaMa  par  jraar.    It  la  aaora  prolltabia  to  nudia  2 

par  cant  par  trmnaaction  six  timas  a  year  than  it  is  to 
maka  IS  par  cent  onl>'  once  a  year.  This  is  a  point  over- 
looliod  in  innumeral>le  manufHrturing  and  other  concerns. 

(6)  Additional  handliiiK  Hnd  confusion.  Except  un- 
der fortunate  conditions  of  ample  and  well-HrranKtnl 

storage  space,  a  supply  of  material  in  excess  of  nornml 
needs  almoat  inevitably  results  in  shifting  kK-ations, 
additional  piling,  unpiling  and  transporting,  additional 
recurd-l(eeping,  lacli  of  definite  identification  and  conse- 

quent confuaion  and  difik-uity  in  finding  materials 
(luiclily. 

Tha  loaaaa  which  may  and  do  result  from  a  failure  to 
have  on  hand  just  the  article  desired  in  sufficient  quan- 

tity when  needed  are  too  frequent  and  obvious  to  merit 

rehoaraal.  A  warning  may  be  thro^^'n  in  here,  further- 
mora,  to  tha  aflfei-t  that  when  a  policy  of  governing 
materials  strictly  by  production  needs  is  detorminod 
upon,  ample  safeguards  are  necessary  to  insure  against 
a  shortage.  One  auch  occurrence  may  offset  many 
timea  the  cost  of  an  excessive  supply. 

Material  losaes  are  alao  due  to  misplaced  responsibil- 
ity and  faulty  routine.  Some  typical  instances  of  such 

losses  were  givet>  in  preceding  paragraphs,  and  since 
the  cauaea  may  be  innumerable  no  summary  will  be 
attempted.  It  is  largely  the  petty  annoyances  and  little 
leaks,  however,  which  in  themselves  are  often  insignifi- 

cant, but  which  in  the  aggregate  amount  to  infinitely 
more  than  it  would  cost  to  remedy  them. 

m 
of  S.  A.  E.  Standards  Adoption 

in  the  Tractor  Industry 
ing  chart  waa  tshibited  at  the  recent 

Tractor  Show,  at  Miaaaapolia.  by  the  Society 
Jamn.    It  la  haaed  on  replies  to  a 

aaat  fagr  tha  aoektjr  to  more  than  100  trao- 
Oa  It  ara  tha  aasMa  and  aymbola  of  the 

■uadarda  appHcahla  to  the  tractor,  and  op- 
the  Buraber  of  tractor  bailders.  as  shown  by 

tha  Madt  apaaw  and  aKpraaaed  ia  per  cent  of  the  total 

number  of  replies  to  the  questionnaire,  who  are  employ- 

ing them. It  is  worthy  of  note  by  builders  of  other  Iclnda  of 
machinery  that  encouraging  progress  has  been  made  by 
the  tractor  people  in  the  adoption  of  standards  that 
would  be  equally  useful  for  other  machinery.  See,  for 
example,  jhe  relatively  large  per  cent  of  tractor  builders 
who  have  adopted  standard  screw  threads,  lock  washers, 

cotte  *  pins,  pipe  threads,  pipe  fittings,  grease  cups, 
drain  cocks,  iron  and  steel  specifications  and  annular 
ball-bearings. 
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Methods  of  Machine  Tool  Design 
Second  Article — Making  a  Schedule  for  a  Machine  to  Be  Designed — Checking 

Each  Step  in  the  Design  Before  Proceeding 

By  a.  L.  De  LEEUW 

THE  first  step  in  the  design  of  a  machine  tool  is 
to  go  carefully  over  its  requirements  and  make  a 
schedule.  In  the  case  of  a  commercial  machine 

this  schedule  takes  the  form  of  a  set  of  specifications. 
In  the  case  of  a  special  machine  it  takes  the  form  of  a 
schedule  of  consecutive  operations  to  be  performed  by 
or  with  the  machine. 

Taking  for  example  the  machine  for  finishing  the 
part  shown  in  Fig.  1,  and  which  has  been  analyzed  to  a 
certain  extent,  the  schedule  should  be  something  like 
this: 

(1)  Chuck  piece. 
(2)  Mill  top  and  pass  cutter  completely  over  work, 

bringing  the  cutter  slide  against  a  stop. 
(3)  Drill  three  holes. 
(4)  Return  drills  to  starting  position. 
(5)  Return  cutter  slide  to  starting  position. 
(6)  Loosen  clamp  and  remove  piece. 
Select  a  proper  arrangement  for  each  of  the  func- 

tions. In  this  case  there  can  be  but  little  doubt.  We 
may  not  be  sure  as  to  the  detail  arrangement  of  the 
drill  spindles,  but  we  do  know  that  drill  heads  are 
needed  for  the  drilling  operation,  and  a  vertical  spindle 
for  milling  (making  a  note  that  we  will  investigate 
the  horizontal  milling  spindles  later  orn).  Our  machine, 
then,  consists  of: 

(1)  Combined  mill  and  drill  head. 
(2)  Drill  heads. 
(3)  Means  for  clamping. 
(4)  Mechanism  for  driving. 
(5)  Mechanism   for   feeding. 
(6)  Framework  for  supporting  these  -items. 
We  now  make  a  sketch  of  the  arrangement  like  that 

in  Fig.  4. 
We  then  analyze  each  of  these  elements  as  far  as 

we  can  without  getting  into  interference  with  another 
element.  It  seems  at  first  glance  that  the  means  for 

clamping  the  piece  can  be  arranged  without  such  inter- 
ference. 

As  this  is  a  special  machine  and  special  machines  are 
not  made  except  as  a  matter  of  economy,  we  will 
naturally  develop  some  system  of  clamping  which  re- 

quires a  minimum  of  time  and  of  effort  on  the  part  of 
the  operator. 

One  single  movement  for  the  purpose  of  clamping 
should  be  our  ideal.  If  we  do  not  succeed  with  this, 
then  we  should  try  two  or  three.  We  assume  that  the 
bottom  and  sides  have  been  milled  so  that  it  will  be 

possible  to  push  the  piece  with  its  gage  points  against 
two  stops.  This  locates  the  piece.  Fig.  5  shows  a  tenta- 

tive arrangement  of  the  clamps. 
A  and  A  are  the  clamps  which  are  parts  of  bell 

cranks,  fulcrumed  on  B  and  B.  The  long  arms  C  and  C 
are  operated  by  the  toggles  Z>,  and  D,.  The  foot  lever 
E,  fulcrumed  on  F,  operates  these  toggles. 

Having  this  first  conception  of  the  clamping  mech- 
anism we  check  it  up  to  see  if  it  will  act  properly,  and 

Combined  mill C  and  ctrill  hood 

find  right  away  that  depressing  E  will  move  D,  to  the 
right  and  D,  also  to  the  right,  so  that  one  clamp  would 
close  and  the  other  open.  This  brings  before  us  the 
necessity  of  moving  the  point  G  in  a  vertical  line.  We 
can  do  this  in  various  ways:  For  instance,  by  a  rack 
guided  in  a  vertical  direction  and  moved  by  a  pinion  or 

gear  sector,  cen- 
tered on  the  ful- 
crum of  the  foot 

lever.  However, 
should  we  do  so, 
both  levers  C  would 

get  an  equal  amount 
of  movement  and, 
as  the  clamps  bear 
on  rough  surfaces, 

only  one  of  them 
would  act.  To  over- 

come this,  in  other 
words,  to  equalize 

the  clamps,  we  in- 
troduce link  H  and 

place  the  foot  lever 
in  position  /.  This 
will  effectively 

equalize  the  pres- sure of  the  two 

clamps  A  and  A.  We  now  check  the  mechanism  to  see  if 
there  remains  anything  needing  attention.  We  notice 
that  the  point  G  must  never  get  above  the  lower  joint  of 
lever  C-C.  In  other  words,  the  toggle  must  never  get 
over  the  center;  and,  as  the  amount  of  movement  is 
rather  uncertain,  due  to  the  fact  that  the  clamps  bear  on 
rough  surfaces,  it  may  well  be  that  the  point  G  remains 

KIG.  4. 

'Flange 

SKETCH  OF  MACHINE 
ELEMENTS 

For  the  author's  forthcoming  book.     All  rights  reserved. 

FIG.   5.   SKETCH  OP  CLAMPING  DEVICE 

quite  low  when  the  clamps  are  down.  If  this  should 
happen,  there  would  be  nothing  to  keep  the  clamps  from 
opening. 
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IIm  mtt§9  plMvd  ••  alwwii  would  have  a  tend- 
pall  tW  foot  knmr  back  acain  and  ao  opan  the 
Wo  tWnfora  f««Mw  the  wcdgo  and  operate 

H  ta'tW  revvTM  directioa  fron  that  shown.    We  would oar  tketch.  but  wlU  not  show  it  here 
la 

TW  taapofftaal  tkliw  to  raaMOibtr  la  to  check  up  care- 
faljr  aacli  aaw  alapi  Aa  tkla  charUny  op  U  perhapa  the 
iwal  freqaeat  operation  in  the  deaifn  of  a  machine, 
a  f««  aaOra  word*  may  be  timely. 

la  ihafjrlag  ap  the  function  of  a  mechanism  we  should 
1st  tko  ayoralioa  of  the  vartooa  parU  paaa  in  our  mind« 
Ml  •  vsrjr  law  rat*  of  spaed,  and  Imafiae  them  to  stop 

a  aUflrtljr  different  action  takaa  place.  In 
of  the  wedff*.  w«  would  imafin*  it  to  be  so  far 

tm  the  kft  that  it  doee  not  yet  touch  the  projection  of 
/.  Wa  move  it  akrwiy  to  the  riicht  until  it 

tkk  pcojectioB.  We  move  it  a  little  bit  further 

to  tW  risht.  koeplBf  our  e)*e  on  this  point  of  contact. 
We  wfn  watch  arhat  will  happen  and  see,  of  course, 
thttU  Ikara  betas  eOBeiderabte  friction  between  wedge 
aad  pnttacftloa.  tha  wadge  ia  liable  to  take  the  projection 
wtth  II.  aad  wa  aetka  that  thia  will  move  the  foot  lever 
la  Iha  tfraettai  for  openiny  the  clamps. 

Tbls  slew  chackiat  up  of  the  functions  of  a  nuchine 

e.  moaRKMi  lil.«OKAM  OP 
MarNAMMU 

•flar  we  have  each  one  worked  out  to  a 
I  eoMparlooa  becooiaa  poaaibl*.    However,  for 

tba  fmrpotm  af  thia  traatiac;  aad  cooaidarinf  the  amount 

of  spaea  available  for  it,  we  will  confliie  ourselves  to 
oaa  ainfto  axampla. 
The  fact  that  wa  had  to  do  something  to  keep  the 

clampa  in  their  working  position  brings  up  to  us  th«> 
denirability  of  finding  some  construction  which  would 
Dot  require  aueh  a  secondary  operation;  something 
which  in  itaelf  would  make  the  unclamping  impossible. 
Of  courae.  the  only  w«y  which  would  be  ab.solutely 
certain  would  be  to  keep  our  foot  on  the  treadle  with 
the  full  pressure  exerted  for  the  clamping  operation. 
This,  howaver.  would  be  uncomfortable  for  the  operator 
and  would  prevent  him  from  moving  away  from  his 
working  position.  However,  any  other  means  which 
will  keep  the  link  //  under  its  initial  pressure  will  be 
equally  good  and  we  naturally  think  of  an  air  cylintier 
or  hydraulic  cylinder  or  of  some  other  mechanical  means 
for  exerting  pressure  to  take  the  place  of  the  foot  lever. 
And  so  we  might  remove  that  portion  which  is  blocked 
out  in  the  sketch  and  substitute  for  it  a  double-actinx 
air  cylinder  of  which  the  piston  rod  is  connected  to 
link  H.  What  this  example  shows  so  far  ia  the  possi- bility of  working  out  s,,,,^,^^, 

a  more  or  less  com-    ^^-^^ — 
plicated  problem 
without  ever  consid- 

ering more  than  one 
thing  at  a  time.  And 
this  is  perhaps  the 
most  essential  point 
in  the  method  of  de- 

signing machinery. 
So  far  we  have  paid 
no  attention  to  sizea, 

proportions,  loca- 
tions, or  anything 

elae  which  would 
make  our  mechanism 
directly  applicable  to 
the  machine  we  de- 

signed, but  we  will 

not  go  into  this'mat- ter  just  now,  rather 
taking  up  the  other  elements  of  the  machine  and  bring- 

ing them  to  the  same  point  of  completion. 
Analyzing  the  requirements  of  the  drill  heads  we  And 

that  each  head  must  be  capable  of  drilling  one  hole  to  u 
certain  depth  and  return,  and  further  that  each  head 
must  be  adjustable  to  make  up  for  various  lengths  of 
drills.  As  only  one  size  hole  needs  to  be  drilled,  only 
one  spaed  is  required,  and  though  the  speeds  of  the  two 
drill  heads  may  be  different  yet  both  heads  may  be  sim- 

ilar in  construction  and  possibly  may  be  exactly  alike. 
If,  for  instance,  one  hole  should  be  A  in.  and  the  other 
1  in.,  we  would  probably  have  to  make  two  diflferenl 
sizes  of  drill  heads;  but  if  the  one  hole  were  A  in.  and 
the  other  i  in.,  there  would  not  seem  to  be  any  reason 
why  we  should  not  make  both  heads  the  same.  Assum- 

ing that  in  our  case  the  two  holes  are  of  near  enough 
equal  size  to  permit  of  the  use  of  the  same  drill  head, 
wc  will  now  investigate  the  construction  of  this  head. 

We  will  put  the  drill  spindle  in  a  simple  slide  and  key 
a  gear  to  the  end  of  the  spindle  for  its  drive.  As  the 
depth  of  hole  to  be  drilled  is  always  the  same  we  do 
not  need  a  complicated  mechanism  for  feeding  it  in  to 
the  re<4uired  depth  but  can  use  a  simple  cam,  and  we 
will  provide  this  slide  with  a  roller  upon  which  a  cam 
can  work.    See  Fig.  6. 

This  arrangement  aaama  to  fulfill  all  the  requirements 

FlU. ».  COHKK<"TBI»  UIAOUAM MEXHANIHM 
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of  the  drill  head,  except  that  it  has  no  adjustment  far 
various  lengths  of  drills.  There  are  quite  a  number  of 
ways  in  which  we  could  take  care  of  this  adjustment. 
For  instance,  by  putting  the  drill  in  a  chuck  or  holder 

which  is  adjustable  in  the  spindle.  Such  a  construction 

is  often  used.  Another  construction  for  the  same  pur- 

pose would  be  to  put  the  drill  spindle  in  a  sleeve  and 
make  the  sleeve  adjustable  in  a  longitudinal  direction. 
Still  another  construction  is  to  make  the  position  of  the 

cam  roller  adjustable  in  the  drill  head.  We  will  assume 
that  conditions  are  such  as  to  make  the  last  mentioned 

construction  the  most  attractive.  Fig.  7  is  a  sketch 

which  we  will  make  of  this  selected  construction.  A 

roller  is  attached  to  some  piece  or  slide  which  is  adjust- 
able by  means  of  a  screw  and,  of  course,  must  be  clamped 

in  the  drill  head.  We  are  not  at  all  sure  yet  as  to  what 
exact  form  we  will  give  to  this  slide,  and  this  is  not  yet 
necessary.  It  is  better  not  to  have  very  definite  ideas 
as  to  the  form  and  details  of  a  construction  too  early. 

The  drill  head  as  we  now  have  it  meets  all  conditions. 
It  has  a  spindle,  a  drive  for  the  spindle,  it  is  guided  in 
a  slide — not  shown  in  the  sketch — there  is  a  cam  and 
roller  for  the  feed,  and  there  is  means  for  adjustment. 

Analysis  of  Construction 

We  shomld  now  analyze  this  construction  and  see  if 
we  are  liable  to  get  into  trouble  at  any  point.  It  is  easy 
to  carry  out  all  the  details  of  the  construction,  but  there 
seems  to  be  one  point  where  we  have  missed  connection. 
We  have  a  driving  gear  at  the  end  of  the  spindle  but 
we  have  no  means  of  operating  it.  This  seems,  then, 
to  be  the  next  item  of  which  we  should  take  care.  And 
so  we  produce  the  sketch  in  Fig.  8  which  shows  the  two 
drill  heads  in  diagrammatic  form  and  also  the  double 
drilling  and  milling  head.  Realizing  that  the  gear  A 
moves  in  the  direction  of  the  spindle,  either  on  account 
orf  the  feed  or  on  account  of  the  adjustment,  we  see  that 
we  must  drive  it  either  from  a  sliding  gear  or  from  a 
long  pinion.  Which  of  these  two  we  will  prefer  will 
probably  depend  on  the  amount  of  movement.  If  this 
amount  is  relatively  small  the  long  pinion  will  be  a 
simple  construction,  but  if  it  is  great  we  will  probably 
have  to  use  the  sliding  gear  construction.  We  will  make 
our  sketch  with  the  long  pinion  and  make  a  mental  note 
of  the  alternative  construction. 

Seeing  the  relative  position  of  the  two  drill  heads 
makes  us  automatically  think  of  the  way  of  driving 
these  two  heads  from  one  source,  and  the  construction 
shown  in  the  diagram  looks  natural  to  us,  though  we 
realize  that  the  location  of  the  parts  may  make  it  neces- 

sary to  modify  this  construction  somewhat. 
We  now  check  this  latest  addition  to  the  construction 

of  the  machine.  If  the  two  drills  are  to  run  at  the  same 
speed  we  will  be  able  to  use  the  same  gearing  on  both 
drill  heads  and  miter  gears  at  the  junction.  If  there  is 
a  relatively  small  difference  in  their  speeds  we  will  make 
up  this  difference  by  substituting  bevel  gears  for  miters, 
and  as  we  have  assumed  that  the  two  drills  are  of  very 
nearly  the  same  size,  we  do  not  need  to  look  further  into 
this  matter.  We  have  taken  care  of  the  common  drive 
and  the  relative  speeds.  We  must  now  check  up  the 
directions.  We  notice  that  if  one  of  the  two  drill 

spindles  turns  in  a  right-hand  direction  the  other  drill 
spindle  will  turn  left-hand  which,  of  course,  is  not 
permissible.  We  can  correct  this  by  adding  an  idler  to 
one  of  the  two  drill  heads,  but  as  we  wish  to  make  the 
drill  head  serve  in  both  cases  this  solution  is  not  desir- 

able. Another  way  of  meeting  the  problem  is  to  change 
the  relative  location  of  the  bevel  gears  as  indicated  by 
the  dotted  lines. 

We  must  now  consider  the  combined  milling  and  drill- 
ing head.  Our  first  conception  of  this  device  is  shown 

in  Fig.  8.  The  direction  of  the  slide  is  such  that  we  can 
use  a  small  cutter.  If  we  had  placed  this  combination 
opposite  the  other  drill  head  a  larger  cutter  would  have 
been  necessary.  Of  course,  our  first  consideration  is 
to  use  such  a  cutter  as  will  produce  the  piece  in  the  least 
amount  of  time.  At  a  first  glance  it  might  seem  that 
the  larger  cutter  will  give  this  result,  because  the  dis- 

tance to  be  traveled  is  less.  However,  it  is  not  possible 
to  say  with  certainty  which  way  will  give  the  greatest 
economy  of  time  unless  we  know  the  dimensions  of  the 
piece  we  mill.  For  the  sake  of  clearing  this  matter  up 
somewhat  we  will  assume  that  the  dimensions  of  our 
piece  are  2x4  in.,  and  that  we  will  use  a  21-in.  cutter 
going  the  long  way  and  a  5-in.  cutter  the  short  way. 

If  we  use  a  2i-in.  cutter  and  we  must  traverse  a  piece 
4  in.  long  (and  being  a  rough  casting  it  may  be  a  shade 
longer),  we  should  allow  for  the  length  of  the  piece  plus 
the  diameter  of  the  cutter  and  a  little  for  clearance — 
say  altogether  61  in.,  and  if  we  should  mill  the  other 
way,  2  in.  plus  5  in. — say  71  in.  It  is  obvious  that 
feeding  in  the  direction  of  the  length  of  the  piece  is 
more  economical  because  we  have  a  smaller  cutter 
traveling  a  shorter  distance. 

The  writer,  being  in  possession  of  all  the  facts,  may 
just  as  well  divulge  the  secret  now;  it  will  save  him 
reopening  this  subject  later.  We  will  find  that  it  is  not 
necessary  to  have  the  cutter  travel  farther  than  needed 
to  bring  its  center  over  the  far  edge  of  the  piece.  In 
that  case  the  small  cutter  would  travel  5i  in.  and  the 
large  cutter  4i  in.  On  the  other  hand,  the  speed  of  the 
small  cutter,  meaning  the  number  of  revolutions  per 
minute,  may  be  twice  as  much  as  that  of  the  large 
cutter;  and  as  the  length  to  be  traversed  by  the  small 
cutter  is  not  nearly  twice  as  much  as  that  to  be  tra- 

versed by  the  large  one,  it  is  .evident  that  the  arrange- 
ment as  shown  on  the  sketch  is  the  more  economical. 

We  have  arbitrarily  assumed,  at  least  in  the  sketch, 
that  the  milling  spindle  leads.  So  far  we  have  no  reason 
to  take  for  granted  that  this  will  make  the  best  arrange- 

ment, and  therefore,  before  we  look  into  the  details  of 
either  the  milling  or  the  drilling  spindle,  we  will  deter- 

mine what  is  the  most  economical  way  of  placing  them. 
If  the  relation  is  such  as  shown  in  Fig.  8  the  milling 

spindle  must  advance  not  less  than  6?  in.  before  the 
drill  spindle  can  begin  to  work,  because  we  would  not 
dare  to  leave  the  milling  cutter  over  the  work  while  the 
drill  spindle  is  drilling.  This  also  means  that  we  must 
feed  not  less  than  6i  in.  Anything  we  can  do  to  reduce 
this  amount  of  feed  will  speed  up  the  operation  and  will 
make  a  number  of  the  elements  of  the  machine,  such  as 
cams,  of  smaller  dimensions.  If,  on  the  other  hand, 
we  should  make  the  drill  spindle  the  leading  one,  and  if 
the  positionof  the  rest  of  the  combination  slide  were  such 
that  the  drill  spindle  is  immediately  over  the  hole  to  be 
drilled,  as  shown  in  Fig.  9,  the  amount  of  feed  we  would 
need  would  be  the  radius  of  the  cutter  plus  the  length  of 
the  piece.  After  milling,  the  slide  would  return  to  its 
original  position  and  the  drill  spindle  would  begin  to 
work.  This  amount  would  be  5i  in.  which  is  consider- 

ably better  than  65  in.  For  this  reason  we  will  change 
the  proposed  construction  to  that  shown  in  Fig.  9. 

{Continued  in  next  week's  issue) 
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1 
STANDARDIZATION  and  simplification 

arc  the  order  of  the  day.  Long  a  desirable 

development  from  the  competitive  scramble 
where  differences  between  various  allied 

products  scarcely  merited  the  name  of  dis- 
tinctions, they  are  coming  to  be  recognized 

•a  caaential  to  our  existence. 

It  will  be  the  engineer's  job  to  suggest  the 
models  and  types  on  which  to  concentrate 

but  the  economist's  task  to  select  the  best 
from  the  viewpoint  of  securing  the  greatest 

food  for  the  greatest  number.  Many  pet 

preferences  must  be  swallowed  or  compro- 
mtaed  before  the  desired  end  is  achieved,  but 

if  it  is  possible  for  the  statesmen  of  the  great 

powers  to  agree  on  such  points  as  distinguished 
the  recent  disarmament  conference,  it  should 

certainly  be  possible  for  manufacturers  and 
users  of  paving  bricks  or  machine  tools  to  get 

together  on  matters  of  far  less  import. 

I  will  •qnalir  serve  his  purpoaea ;  that 
I  tkat  tlMsr  at*  ataadard.  aa  f ar  aa  ho  ia  concemad. 
•tlwr  rsaaoaa  sotlat  why  tha  sane  places  should 

for  their  oaera.  These  reasons 
of  coat,  which,  by  auas  production,  is 

grsally  ndaead.  as  •wry  on*  knowa.  Cheap  production 
«  ̂ aaatitjr  prodactiOB.  Quantity  production 

tkt  satbarfag  togatber  of  engineering 
takot .  and  it  better  organizes  and 

body  of  men.  It  also  permits  better 
of  BMa  la  certain  operations,  aad  the  raising 

af  HM  nailhrl  of  skin  by  specialiiation.  In  addition. 
It  pWMMa  tba  production  of  goods  of  better  quality, 
Am  la  tka  (act  that  baaldss  auking  the  individual 

skUlfol  oa  apaclalisad  operations,  it 
tha  daalgw  aad  prodiiction  of  machinery  and 

lata  whkh  is  frnd.  oac«  for  all.  the  skill  of 
tka  aHMl  mpttt  workawa.  This  principle  is  known  as 
lb*  traasteaaia  0t  dUU  aad  tha  traaafcrance  of  thought 
fraai  aMa  to  aMcMaa.  Tb*  aatooattc  screw  machine 
la  «#  eaaraa  a  laaitiag  aiaaipla  of  tha  embodiment  of 

Tka 

la  addltioa  to  ehaapaaaa,  it  make*  for 
is  the  element  of  prompt 
of  a  standardiied  product 

out  better  afford  to  keep  in  stock  large  quantities  of 
such  product  than  he  could  products  that  are  not  stnnd 
ardiied  and  who8e  demand  may  therefore  be  entirel\ 
eliminated  by  some  chunite  in  taste  or  desire.    This  ri^l 
must   form  an  additiunal  element   in  the  cost  of  thi: 
numufacture  of  goods  that  ara  not  standardised. 

Mass  production  of 
standardized  p  u  r  t  s  not 
only  reduces  the  direct 
coat,  but  the  overhead 

costs  as  well,  such  aa  en- 
gineering  and  designing 
of  the  special  tools  and 
machinery  that  are  iismi 
to  make  the  standard  i/fd 
product.  It  reduces  tha 
cost  per  unit  of  office  help 
and  supervisicMi  nil  along 
the  line;  and  this,  in  turn, 
becomes  reflected  in  the 

lower  price.  Standurdiza- 
tion  reduces  the  amount  of 

capital  required  to  operate 
the  business  using  stand- 

ardized parts,  because  one 
sure  effect  of  standardiza- 

tion is  to  reduce  a  large 
variety  of  pieces  to  a  few 
fixed  kinds. 

In  one  industry,  where 

ninety-six  different  kinds 
of  certain  parts  were  found 
to  be  produced,  these  have 
been  reduced  to  nine.  The 

producers  of  the  ninety-six  no  longer  have  to  have  the 
special  appliances,  no  longer  have  to  carry  stocks  and 
care  for  those  stocks  at  great  expense  for  storeroom 
labor  in  order  to  supply  demands  that,  in  many 
cases,  were  mere  whims  of  the  designers  of  the 
machines  in  which  these  parts  were  used.  The 
nine  standard  parts  could  be  produced  in  larger  quan- 

tities and  the  prices  of  the  nine  standard  parts  soon 
fell  to  one-third  of  the  former  prices  charged  for  any 
one  of  the  ninety-six  similar  parts  before  standardiza- 

tion. Another  effect  is  that  increased  accuracy  of  the 
standardized  parts  is  obtainable  with  less  expense  than 
the  inaccuracy  of  the  unstandardized  parts.  This  reason 
again  lies  in  the  principle  of  the  transference  of  skill, 
because  more  accurate  duplication  and  better  inter- 
changeability  can  be  obtained,  the  larger  the  quantity 
to  be  produced;  this  again  being  due  to  the  fact  that 
with  the  larger  quantity  to  be  made  greater  investment 
is  Justified,  in  special  machinery  of  a  better  character, 
such  as  is  needed  to  produce  the  better  accuracy. 
The  agricultural  machinery  manufacturers,   in  sur- 

veying their  own  situation,  found  many  kinds  of  cast-  . 
iron  seats  used  on  agricultural  implements.    The  mere 
disclosure  of  this  situation  was  suflkient  to  demonstrate 

that  it  should  be  changed.     This  situation  had  grown 
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so  that  even  in  the  same  company,  a  mowing  machine 
had  one  kind  of  seat,  a  hay  tedder,  that  was  used  a 
few  hours  afterwards,  had  a  different  seat,  and  the  hay 
rake  had  still  a  different  one.  Perhaps  even  now,  the 
manufacture  of  seats  may  be  taken  out  of  the  agri- 

cultural implement  concern's  own  foundry  and  someone 
will  specialize  on  those,  selling  the  product  to  all 
manufacturers  of  agricultural  implements,  at  a  price 
cheaper  than  they  could  afford  to  make  them  themselves. 
The  adoption  of  standardized  usable  parts  on  different 
machines,  as  in  this  case,  greatly  reduces  the  number 
and  kinds  of  parts  within  the  industry.  The  more 
standards  are  adopted  that  fit  diverse  industries,  the 
more  will  the  benefit  of  standardization  percolate 
through  our  whole  industrial  system. 

Standardization  makes  for  interchangeability  of  re- 
pair parts  and  better  service  to  the  consumer.  The 

automobile  industry  has  demonstrated  this  in  many 
ways.  The  automobile  supply  house  now  carries  stand- 

ard parts  of  many  kinds  that,  with  a  very  few  sizes, 
enables  the  user  of  automobiles  to  procure  certain 
repairs  almost  anywhere.  If  the  same  methods  were 
adopted,  for  instance,  in  the  agricultural  implement 
line,  much  good  would  result  to  farmers.  Instead  of 
waiting  for  some  part  to  come  from  the  factory,  because 
it  is  special  to  the  extent  of  a  slight  variation  in 
dimension  from  another  part,  the  hardware  store  could 
act  as  a  service  station  for  all  sorts  of  implements  and 
carry  stocks  of  standardized  parts,  as  the  automobile 
supply  houses  do. 

The  determination  of  standards  is  a  matter  that  re- 
quires the  best  thought,  because  as  standards  are 

adopted  and  come  into  common  use  a  change  becomes 

exceedingly  difficult.  Therefoi-e,  before  adoption,  care- 
ful study  should  be  made  of  the  proposed  standards  that 

they  may  be  the  best  that  it  is  possible  to  obtain  for 
the  purpose  intended.  This  requires,  in  some  cases, 
quite  extensive  research  on  seemingly  simple  things. 
At  times  it  requires  a  compromise,  because  situations 
are  found  that,  while  one  thing  is  the  best,  another 
thing  somewhat  less  desirable  has  come  into  such  gen- 

eral use  that  the  cost  of  change  would  be  prohibitive 
and  would  greatly  exceed  any  benefit  that  the  better 
standard  would  present  over  the  poorer  one.  It  is  a 
matter  of  relative  worth  of  one  to  the  other,  balanced 
against  the  cost  of  the  change. 

Arguments  Against  Standardization 

At  times  some  men  raise  the  question  that  stand- 
ardization is  disadvantageous  because  standardization 

fixes  practice  in  certain  grooves  and  this  prevents 
progress  because  the  designer  of  the  improved  machine, 
or  what  not,  is  closely  confined  to  the  adopted  standards. 

This  argument  is  very  likely  to  be  over-done.  If 
any  material  progress  is  possible  by  deviation  from  a 
previously  adopted  standard,  the  newer  and  better 
standard  would  and  should  displace  the  older  and  less 
adequate.  The  passion  for  self-expression  in  design  is 
not  always  true  progress.  Slight  variations  are  fre- 

quently confused  with  improvement.  They  look  large 

in  the  eyes  of  the  salesman  who  wants  a  "talking  point," 
to  show  the  ill-informed  buyer  wherein  his  machine  is 
different  from  the  others;  but  the  same  salesmen  will 
not  be  able  to  demonstrate  wherein  his  mere  variation 
is  any  better  than  others.  Such  variation  is,  of  course, 
not  true  progress.  Even  so,  true  progress,  unless  very 
radical  and  decidedly  advanced,  may  cost  too  much  in 
obsolescence  of  fairly  adequate  standard  devices,  includ- 

ing obsolescence  of  all  the  special  machinery  and,  appli- 
ances used  to  produce  the  previous  standard  articles. 

On  the  whole,  the  general  experience  of  industry  does 
not  prove  that  the  benefit  of  so-called  progress  is 
sufficient  to  overcome  the  benefit  gained  by  the  reduc- 

tion in  cost  of  standardized  products  through  mass 
production. 

Standardization  in  Machine  Tools 

As  all  interested  in  the  machine-tool  industry,  either 
as  users  or  producers,  consider  the  questions  of  stand- 

ardization, they  will  find  many  things  in  which  stand- 
ardization is  desired. 

First,  there  is  the  elimination  of  unnecessary  sizes. 
It  is  said  that  lathes,  for  instance,  can  be  bought  from 
some  maker  or  other  in  any  interval  of  swing  from  9  to 
36  in.,  progressing  by  1-in.  steps.  Certainly,  no  good 
purpose  can  be  served  by  any  ̂ uch  variety.  This 
variety  has  come  about  through  competitive  conditions. 
Some  buyers  perhaps  thought  they  wanted  a  lathe  of 
19-in.  swing  because  an  18-in.  was  just  a  trifle  too  small 
for  their  work,  and  some  lathe  builder,  hungry  for 
orders,  stood  ready  to  supply  the  19-in.  machine  at  a 
few  dollars  less  than  his  previous  standard  20-in.  ma- 

chine. So  another  size  was  added  to  his  line.  Or  else 
there  was  some  new  competitor  who  thorught  to  slip  be- 

tween the  previously  established  intervals  and  gain 
trade  from  both,  and  rather  than  make  two  designs,  one 
for  18-in.  and  one  for  20-in.  swing,  made  only  one 
design  for  19-in.  Then  the  old  competitor  perhaps 
raised  his  head  and  tailstocks  only  1  in.  and  he  too 
offered  his  18-in.  machine  to  swing  19  in.  So  it  went, 
until  today  the  usual  designations  of  lathes  mean  very 
little.  Eighteen-inch  lathes  do  not  generally  swing  18 
in.,  but  considerably  more.  This  makes  the  problem  of 
purchasing  that  much  more  complicated.  It  does  not 
affect  the  small  jobbing  shop  which  can  use  a  second- 

hand lathe,  many  years  old.  The  difference  in  price 
between  an  18-  and  a  22-in.  lathe  would  be  very  slight 
on  the  second-hand  market.  But  it  does  prevent  the 
standardization  of  equipment  in  manufacturing  shops, 
working  themselves  on  mass  production. 
We  saw  the  results  of  this  during  the  war.  Unable 

to  get  machines  of  the  same  make  to  the  fullest  extent 
required  in  a  given  shop,  the  buyer  had  to  take  the 
nearest  thing  he  could  get,  and  what  he  finally  got  was 
a  collection  that,  for  variety  of  sizes,  might  be  the 
fair  beginnings  of  a  museum.  This  one  element  of 
variation  in  size  could  have  been  largely  avoided  had 
recognized  standard  sizes  been  accepted  and  adopted. 

So  it  went  through  many  other  lines  of  machine  tools. 
No  study  had  ever  been  made  to  determine  the  actual 
preference  of  users  as  disclosed  by  sales.  If  such  in- 

formation had  been  available,  the  machine-tool  industry, 
in  co-operation  with  the  users,  could  have  laid  down 
certain  standard  sizes  in  as  great  variety  as  were  eco- 

nomically demanded ;  and  these,  when  accepted  as  stand- 
ard sizes,  would  have  controlled  that  situation.  Today, 

the  demands  of  users  can  be  made  manifest  through 
the  American  Engineering  Standards  Committee.  After 
investigation  that  will  disclose  what  the  user  has 
preferred  to  purchase,  and  also  after  investigation  of 
what  variation  in  sizes  is  actually  desirable,  the  un- 

necessary sizes  can  be  discouraged,  much  to  the  benefit 
of  both  producers  and  users.  As  a  class,  the  users 
eventually  pay  for  all  the  waste  that  arises  from  un- 
n^essary  multiplication  of  sizes.  If  they  did  not,  the 
producers  could  not  long  exist.    If  this  waste  is  saved. 
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fmal  to  ■«■■  ywra  hiUa  tho  erop.  than  the  mombera 
•f  the  faaUr  aarh  ha*a  f««*r  apptaa. 
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oaaMMpltoa,  aalaaa  tha  warid  predtaa  more  products. 

If  iMa  aflhft  «ora  pot  to  tghtlnv  about  the  division 

of  a  aoMd  crop  of  ladoatrial  producta.  and  more  «-ere 
pal  to  pradaetac  a  fatfgar  crop,  the  world  would  cer- 
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Putting  Induiitrial  Cripples  Back  to  Work 
By  Dk.  W.  Gilman  Thompson 

both  aaacutivaa  and  trainmen,  are 
with  iarraaainc  interest  and  approval  the 

of  means  for  the  rehabiliution  of  indus- 
treatment  of  industrial  Injuries  so 

tha  anaa  hmtk  on  his  job  again  with  the 

to  himaaif  and  his  industr>'- 
ladoatrfal  haiarda  aaturalljr  have  been  reduced  mate- 

'  bjr  aafatjr  davkoa  aad  compensation  laws  that  nuke 
of  life  aad  Umb  eompulsory.  But  the  vnl- 

■■a  of  ■a»>faul  accidanta  aoMmc  amplojraea  of  railroads 
to  toaaMatfaoB  oavarthelasa.  and  will  continue  to  be. 

HW  aaafff  all  that  intelligence  can  suggest  to 
ridaat  frMioencj  the  condition  still  persists 
aa  tajorsd  awn  is  discharged  from  a  hospital 

with  hla  weuad  healed  or  his  fracture  mended  he  is 
to  Wmj  cases  far  from  able  to  work  again.  In  some 
MM*  ha  will  never  regain  use  of  hand  or  foot  or 
■aveooa  coatrol  aoAcient  to  go  back  to  his  trade. 
TMa  altaatloa.  ao  aeriooa  indaatrially  aa  well  as  from 

•Ida,  la  being  met  by  the  Reconstruction 
l«Mi  Street  and  Central  Park  West.   New 

•a  to  pirt 

York  City,  in  a  way  that  is  arousing  national  interest. 
Aa  aa  example  of  what  industry  has  to  gain  from 

such  a  hoapital  and  ita  con\|>K>te  iH]uipmont  for  physio- 
therapy, there  ia  the  case  of  an  employee  of  the  New 

York  Central  R.R.  who  fell  and  broke  both  bones  in 
one  of  hia  legs.  Ha  was  treated  at  a  general  hospital 
and  the  bonea  aet  properly.  But  after  four  and  a 
half  montha*  treatment  he  waa  still  wearing  the  pinstor 
cast,  unable  to  put  his  foot  to  the  ground.  Tlio  l>ones 

had  knit  perfectly  and  there  the  usual  hospital  ti-eat- 
ment  ended.  The  man  went  to  the  Reconstruction 
Hoapital  and  received  a  thorough  diagnosis  by  the 
complete  atalT  of  specialists.  It  was  discovered  that 
(he  trouble  was  not  in  the  broken  bones  but  in  the 
lost  functions  of  the  stiffened  joints  of  ankle  and  knoe. 
He  waa  given  treatment,  electrical  nnd  massage,  and 
on  the  re-educational  machines  in  the  gymnasium.  In 
ten  days  he  walked;  in  two  weeks  he  left  on  foot  with 
his  smiling  wife;  inside  of  six  weeks  he  was  back  nt work. 

An  employee  of  the  Ontario  &  Western  R.R.  is  being 
treated.  He  got  his  hand  caught  in  a  machine  and  it 
was  nungled  badly.  The  general  hospital  sewed  up  the 
cuts,  bound  his  hand  and  arm  to  his  side  and  gave 
him  treatment  that  cured  his  hand  in  eight  months. 
They  were  then  through.  But  the  man  waa  left  with 
a  crooked,  distorted  and  usele.>is  hand,  and  from  long 
disuse,  an  arm  and  shoulder  incapable  of  movement  and 

very  painful.  He  haa  been  receiving  re-«ducational 
treatment  at  the  Reconstruction  Hospital  for  two 
months  now.  His  shoulder  is  liml)cr  enough  ao  that  he 
can  throw  a  ball,  which  in  fact  is  one  of  his  exercises. 
Alt  but  one  flnger  on  his  hand  are  under  his  control 
again.  Without  the  rehabilitation  treatment  with  its 
massage,  electrical  treatment  and  mechanical  exerci.Hes 
on  machines  peculiarly  fitted  for  the  purpose,  he  mijrht 
never  have  regained  the  use  of  his  hand  and  his  shoulder 
would  have  grown  worse  instead  of  better. 

This  sort  of  treatment,  an  outgrowth  of  the  recon- 
struction needs  of  the  armies  during  the  war,  demands 

a  special  sort  of  hospital  with  electro-therapy  and 
hydro-therapy  equipment  not  possessed  by  many  gen- 

eral hospitals,  as  well  as  a  atafT  of  surgeons  and 
diagnosticians  peculiarly  fitted  for  their  work.  But 
in  the  spread  of  such  hospitals  lies  a  new  hope  for 
men  engaged  in  hazardous  industries  and  a  new  oppor- 

tunity for  the  industries  themselves  to  bring  their 
trained  and  trusted  employees  back  again  after 
accidents. 

The  aim  of  the  directors  of  the  Reconstructl6n  Hos- 
pital is  to  make  it  an  institution  upon  which  other 

similar  hospitals  all  over  the  country  can  be  modeled, 
and  to  give  instruction  to  students  and  graduates  in 
the  modern  science  of  industrial  medicine  and  surgery 
as  welt  as  training  nurses  for  service  in  industrial 

plants. 
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A  Dual  Reduction  Rear  Axle 
Interesting  Cutting-off,  Drilling,  Boring  and  Milling  Methods  on  a  Forged  Axle — 

Fixtures  Which  Facilitate  Easy  Handling 

By  FRED  H.  COLVIN 
Editor.  Amkrican  Machinist 

THE  making  of  the  dual  reduction
  axle  for  the 

Mack  truck,  involves  some  interesting  machining 

operations,  as  will  be  seen  from  the  following 

illustrations.  These  axles  are  made  at  the  AUentown, 

Pa.,  plant  of  the  International  Motor  Company,  this 

being  a  new  plant  and  one  which  is  modern  in  every 

particular,  both  as  to  building  and  equipment. 
The  first  operation  is  sawing  the  forgings  to  length 

located  at  an  angle  with  the  center  opening  or  banjo  if 
we  use  the  terminology  adopted  in  the  shop. 

In  locating  the  axle  for  centering,  the  banjo  rests  on 
the  inclined  bar  A,  while  the  spring  pads  are  centered 
and  held  at  B  and  C.  The  screws  D  and  E  prevent  the 

axle  shifting  during  the  centering  operation.  Center- 
ing heads  are  provided  at  each  end  of  the  machine,  these 

being  belt  driven  and  moved  to  the  work  by  the  handle 

PIG.  1.     CUTTING  OFF  AND  CENTERING  AXLES 

■FIG.   2.     ROUGH-TURNING  THE  ENDS.     FIG.   3.     ROUGH-BORING  AND  FAC'IXU  THE  BANJO 

(70','  in.)  on  the  two  Racine  power  hacksaws,  shown  in 
the  foreground  of  Fig.  1.  These  hacksaws  are  located 
at  the  proper  distance  apart  so  that  both  ends  of  the 
axle  can  be  sawed  at  the  same  time  with  a  minimum 

of  attention  on  the  part  of  the  operator.  A  "Little 
David"  air  hoist,  mounted  on  a  light  overhead  traveling 
crane  which  serves  this  and  the  following  operation, 

makes  i'  easy  to  handle  the  forgings  from  the  floor 
to  the  cutting  off  machine  and  from  here  to  the  center- 

ing lathe  shown  in  the  rear.  In  both  of  these  opera- 
tions the  axles  are  located  by  the  spring  pads  which 

are  forged  integral  with  the  axle  itself  and  which  are 

F.  This  is  a  special  machine  and  the  holding  fixtures 
have  been  so  designed  as  to  check  the  forging  dimen- 

sions so  as  to  insure  cleaning  up  at  all  points. 
The  axles  then  go  to  lathes  equipped  with  special 

chucks,  as  shown  in  Fig.  2,  which  rough-turn  the  ends 
to  3i  in.  diameter,  a  tolerance  of  0.002  in.  being  main- 

tained on  this  operation.  This  turns  the  axle  between 
centers  and  at  the  same  time  supports  the  banjo  and 
utilizes  it  for  driving  the  axle  during  the  rough-turning. 

The  rough-boring  and  facing  of  the  banjo  follows, 
this  being  performed  on  a  specially  equipped  Bullard 
boring  mill  as  shown  in  Fig.  3.     Here  again,  the  axle 
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be  plainly  seen.  The  tool  (;  takoH  a  roughinjr  cut 
thniugh  the  hole  and  after  it  has  reached  the  proper 
depth  it  is  fed  sideways  along  the  rail  so  that  tools  G 
and  H  face  both  aidea  at  the  same  time  and  the  correct 
distance  apart     The   tool   /  takes  a   smoothing   cut 
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from  each  end.  This  is  done  on  a  standard  22-in.  Lodge 

&  Shipley  lathe  which  is  specially  equipped  with  the  bor- 

ing bar  shown,  and  uses  a  heavy  oil  pressure  to  remove 

the  chips.  A  type  of  gun  drill  is  used  which  has  proved 

very  satisfactory.  It  will  be  noted  that  two  cross- 
slide  and  crossfeed  screws  have  been  removed  to  make 

room  for  the  head  which  carries  the  boring  tool. 

Heat-Tbeating  the  Axles 

The  axles  then  go  to  the  heat-treating  department 

where  the  ends  are  heated  in  the  specially  equipped 

furnace  shown  in  Fig.  5.  The  special  door  allows  the 

ends  of  five  axles  to  be  heated  at  once  and  eventually 

prevents  the  heating  of  the  banjo.  The  axles  are  then 

quenched  as  shown  in  Fig.  6,  this  showing  the  conveni- 
ent method  of  supporting  them  while  being  dipped  by 

means  of  the  yoke  A  and  the  removable  pin  B.  The 
axle  ends  are  then  reheated  and  dravm  to  270  Brinell 
harness.  Then  the  axles  are  tested  for  straightness  and 

if  necessary,  straightened  in  the  150-ton  hydraulic 
press  shown  in  Fig.  7.  The  form  of  the  bed  and  the 
substantial  supporting  block  require  no  further 
description. 

The   ends    of   the    axles    are    then    finish-turned    as 

venience  and  facing.  The  lifter  E  with  its  projecting 
pins,  can  easily  be  slid  into  place  and  used  in  lifting 
the  load,  the  pins  effectually  prevent  any  side  slipping. 

The  lifting  bar  can  remain  in  the  axle  during  the  opera- 
tion or  can  be  removed  at  will.    Another  lifting  bar  is 

FIG.   11.     DKILLINU  AND  TAPPING  BANJO  HOLES.       FIG.   12.      DRILLING  PADS  FOK  SPRING  BOLTS 

shown  in  Fig.  8.  Supplementary  centers  are  used  and 
it  will  also  be  noted  that  a  special  supporting  clamp  A 
covers  the  banjo  and  reaches  to  the  spring  pad.  The 
two  sides  of  the  clamps  are  held  together  by  through 
bolts  in  the  banjo  hole.  The  setscrews  at  the  end  aid 
in  stiffening  the  whole  piece  and  effectually  preventing 
its  springing  during  the  turning  operation.  The  clamp 
for  driving  is  shown  at  B. 

Milling  the  Spring  Pads 

A  special  fixture  is  provided  for  milling  the  spring 
pads,  as  shown  in  Fig.  9,  this  operation  being  performed 
on  a  Pratt  &  Whitney  duplex  milling  machine.  The 
turned  portions  of  the  axle  are  supported  at  the  ends, 
as  at  A  and  easily  operated  screw  jacks  B  come  up 
under  the  spring  pad  and  take  the  downward  thrust  of 
the  milling  cutter.  The  pad  is  located  endwise  by  the 
screw  stop  C.  Stops  D  and  E  locate  the  angle  of  the 
banjo. 

The  method  of  handling  these  axles  by  the  overhead 
air  hoist  is  interesting,  both  from  the  viewpoint  of  con- 

shown  at  G  simply  to  show  just  exactly  how  it  is  made. 
A  similar  fixture  is  also  used  on  the  No.  5  Cincinnati 

machine  shown  in  Fig.  10,  which  is  used  in  milling  the 
keyways  for  the  stop  collar  at  the  end  of  the  axle.  The 
large  milling  cutters  can  also  be  used  in  machining 
the  spring  pads  as  supplementing  the  other  machine. 

The  four  bolt  holes  are  next  drilled  through  the  rim 
of  the  banjo  by  means  of  the  portable  fixtures  shown 
in  Fig.  11.  This  positions  the  holes  lengthwise  with 
reference  to  the  axle  shoulders  and  centers  them  by 
the  axle  ends  themselves.  Quick-acting  clamps  fasten 
the  drilling  fixture  firmly  in  position,  under  the  Ameri- 

,  can  radial  drilling  machine  shown. 
The  last  machining  operation  is  shown  in  Fig.  12, 

where  the  spring  bolt  holes  are  being  drilled  through 
the  spring  pads.  Here  the  holes  are  located  from  those 
previously  drilled  and  tapped  in  the  rim  of  the  banjo, 
by  the  plugs  A  and  B.  Screw  jacks  support  the  spring 

pads  so  as  to  allow  a  heavy  feed  to  be  taken  in  the  drill- 
ing operation.  Then  come  the  boring  and  final  inspec- 

tion, after  which  the  axles  are  ready  for  assembly. 
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Strength  and  Proportion  of  Industrial  Gears 
Cluuijt  for  Drtcrminins  Strength  o'  Industrial  (loars — The 

FonnuUut  and  Synbob  Used — Practical  Examples 

By  G.  E.  KATZENMFYER 
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(b)    KOo. 

rjMi.  if  ihafta  «r 
vvkdtjr  Md  dlu»> 
•Iv  cf  ffMum.  (c) 

i  la  ahaflaia 

(d)  LomI  or  weight  lifted,  the  diameter  of  drum,  the 
velocity  of  the  lift  and  r.p.m.  of  driving  mem- 

ber (for  hoiata). 
(e)  Diameter  of  ahaft  and  r.p.m. 
In  addition  to  one  of  the  above  the  working  condition 

and  service  should  be  taken  into  consideration. 

These  symbols  will  be  oaed  in  the  equations  which 
follow : 

kp.  BB  Horsepower. 
W  —  Load  at  pitch  line. 
V  OS  Velocity  in  feet  per  minute, 

lew.  ■■  KilowatU. 

r.p.m.  mm  Revolutions  per  minute. 
r#  -    Traction  effect  at  car  wheel. 
M  mn  Miles  per  hour. 
R  Mi  Ratio  of  gear  to  car  wheel. 
S  ■■  Working    Stress    of   material    from    chart 

No.  4. 

JO 
I         t        «       II        It       1} 

Minimum  Pitch  Oiam«ttr  m  incHct. 

wff»  ttmtmmr^»»jntf9y,  untrt9tta  mattnat  For  htat  trtatta  piniern   and  ytars  man*    tftt  mini- 

••^  (»*r^  •I'SH/  ̂ f^r  or  tavnt^rfrt  t9vml  n  V'^'Mm  Urt  trmet  ahng  harnmfal  lint  t»^ie\ 

TAIII.K  <AnuvKi.   «nuu«mi  rA<Toit«  for  i.rwiji  foumi'la.    no.  3  (Bklow).    fHAiiT  Tcm 
Mt.NIMt'M  riT'-ll   OIAMKTKKS 
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FIG.  1    (ABOVE). 
Velocity,  Feet  per  Minute 

CHART  FOR  OBTAINING  BORES.      FIG.  3  (BELO'W) 

\P^D^-r-«OoOC»<5^o 
0JrjrJcJcJrJrJrJrJrJoJr.J(vjr-»^JfvirJrJ<vi(^to 

CHART  FOR  VELOCITIES 
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f  •-  ClmiUr  Pitch. 
D^.  a  DiuMtral  Pitch. 

f  ■■  F««»  of  gMir. 

y  «  Tooth  Factor  from  Ubie  No.  1. 
?JD.  —  Pitch  Diameter. 

t  —  Torque  of  Shaft  In  inch-pounds. 
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63,025  X  ̂ V- 

r.pM.  X  PITCH  Rod. 

SPFY 

W r   600    1 [eoo  4-  v\ 

Teeth  in  gear  X  24  X  Gear  Efficiency  X  Torque  of  Motor 
M  X  dia.  of  car  wheel 

V  =  P.D.  X  0.262  X  r.p.m.; 

V 
P.D. 0.262  r.p.m. 

;  r.p.m.  = 
0.262  P.D. 

p     3     t     9    a.    15     IS    Zl     M    21    }0    U    »    39    42    4S    4S    SI    54    S1    60 

FlU.  5.     HUB  DIAMETER,  LENGTH  AND  BEAD 

D  =  Diameter  of  shaft  or  bore  of  gear. 

WV    _  TeM  ̂   T  X  r.p.m.  ̂  

33.000  ~  0.375  ~     63,025 D"  X  r.p.m. 

T)  _-i\  ̂P-  X 
 80 

^'     r.p.m. 

hp. 

0.746  kw. 80 
63,025  X  hp. 

T  = 
r.p.m. 

kw.  =  1.34    hp. 

hp.  X  33.000  _  kw.  X  44,102 

V  ~  V 
w 

Face  of  Spurs  ;=  3  to  4  times  circular  pitch. 
Minimum  face  of  Helicals  ==  4  times  circular  pitch. 
Minimum  face  of  Herringbone  =  6  times  circular  pitch. 

To  reduce   the  work   involved  to  calculate  a  set  of 

gears  use  the  charts  in  the  following  order: 

To  Find  Horsepower  of  Pinion 

Chart  No.  1  for  bare. 
Chart  No.  2  for  minimum  pitch  diameter  of  pinion  for 

a  certain  pitch. 
Chart  No.  3  for  velocity. 
Chart  No.  4  for  horsepower. 

FIG.  G.     CHART  FOR  ARM  SECTIONS 
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no.  7.     niM  THtCK.N'K»<,   KIM  BEAD  AND  FIULKT 

To  Pino  Hflwowa  or  Gka« 

Twtk  ia  wm*  ■■  t««Ui  in  pinion  X  ratio  of  reduction 
4»lfwL 

V«loriiy  nna  as  for  pinfcm. 
CiMit  Na.  4  for  baraapowar. 

To  Daicii  Gkai  Rem  to  Chakt  No.  4 

Ckart  No.  1  for  bore. 

Ckarl  No.  S  for  hob  diamater,  hub  length  and  bub 

1,000  =  851  ft.  per  minute, 
or  take  reading  from  chart  No.  3. 

"WF 

load  per  inch  of  face  --^  SPY  \  «««    ,    y 

4D.P.  «=  0.7854  in.  />;  Y  for  13  teeth  ' 
0.70. 

f       600       1. 

[600  +  Vj' 

ClMrt  No.  C  for  am  aertion. 

ClMkrt  No.  7  for  rim  thicknaaa.  rim  brad  and  radius 

a  pair  of  spur  raan  to  tranKmit  30  hp.,  the 
irfvtof  akaft  to  mn  at  1,000  r.p.in.  and  driven  shaft  at 
IM  r.^m.  Pfniaa  to  ba  forged  ate*!  and  gaar  caat  steal 
141  4n 

or  PlNWN 

WF  =  20.000  X  0.7864  in.  X  0.070  X  [60r:f^86i] =  464  lb. 

.  WFV      454  X  851         , ,  ,  ,  ,    u  ̂ * 

*»•  "  S,000  "      88^000       '^  *^-^  ̂^-  ̂ '  '"''''  *" face  or  take  reading  from  chart  No.  4. 
Face  of  spur  =  8  or  4  times  circular  pitch. 

0.7864  in.  X  8}  in.  =  2}  in.  face 
11.7hp.  X2nn,  =  82.17  hp. 

■"V7i«,      "  \    1.000     ■ 

Horsepower  op  Gear 

18  teeth  in  pinion  X  ratio  16  to  1 
Y  for  130  teeth  ==  0.119. 

WF  =  16.000  X  0.7854  X  O.llfl  [ =  679  lb. 

130  teeth  in  gear 

600_  1 

600  4-  861 J 

1.34  io.  aar  li  in.  or  take  reading 
from  chart  No.  1. 

Far  appraslaMita  pitch  diam«t«r   of  pinion  consult 
No.! 

Tnm  ll*iit.  bora  traeo  to  tha  i-pitcb  Una  and  read 
tl-ia.  pitch  diasMtar. 

Sf4a.  pMch  dioMtar  X  ̂i^ttdi  ■>  18  tcath. 
r  mm  pj).  X  Om  X  r^m.  mm  SI  In.  X  0.262  X 

*„_     879  X  861 

"'^*  ~  88.000 

14.94  hp.  per  inch  of  face  or 
take  reading  from  chart  No.  4 

14.94  hp.  X  2.76  in.  ̂ ^  41  hp. 

Design  op  Gear,  Kkkkk  to  Chart  No.  4 

from  chart  No.  1. 

80 

2.9,  say  8  in.,  or  Uke  reading 
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Hub  diameter  =  bore  X  1-8  ==  3  in.  X  1-8  =  5.4  in., 
say  51  in.,  or  take  reading  from 
chart  No.  5. 

Hub  length  =  bore  X  It  =  3  X  H  in.  =  33  in., 
or  take  reading  from  chart  No.  5. 

Hub  bead  diameter  =  bore  X  2.24  =  3  X  2.24  in., 
=   6.72   in.   say   6}   in.  or 
take    reading    from   chart 
No.  5. 

130 

D  —  arm  width;  D,  =  arm  thickness;  P.D.  =   ̂     = 
32.5  in. 

PFY  pitch  rad  _ 
Z  = No.  of  arms 

0.7854  in.  X  2.75  X  0.119  X  16.25  m - 
0.695  in. 

V  —  ̂   \  0.3927  -  "=  \    0.3927 

D. 
2  1?/  1.77  =  2  X  1.21  in.  =  2.42  in.  say  2J  in. 

i  D  =  IJ  in.,  or  consult  chart  No.  4  for  load  of 
130  teeth,  4  P,  144  involute  and  read,  1,700  lb. 

Then  from  chart  No.  6  take  reading  of  oval 
arm  section  of  2  V  in.  for  D  and  i  D  =  li  in. 
for  D„ 

E  =  D  —  4   in.  per  foot  X  length  of  arm  from  hub 
diameter  to  rim 

'  Rim  dia.  —  Hub  dia.  X  -t  in.  per  foot  \ 
2  / 

-"-(■ 

2  J  in. 

2.50  - 

E.  = 

-   0.80   :: 
1.75  in. 

^30^  in.  —  5g  in.  X  i 

2X12 
1.70  in.  or  If  in. 

) 
 

= 

<I 
0.5  teeth 
arms 4 0.5  X  130 

D.P. =  0.55  in.,  or  take 

reading  from  chart  No.  7. 
K=li  J=  li  X  0.55  in.  =  0.6875  in.,  or  take  read- 

ing from  chart  No.  7. 

P.D.  32.5  in.        ̂   „^  . 

^  =  4llFms  =  4rX6  =  ̂-^^  '"••  '^y  ̂*  '"•■  °^  ̂̂ ^^ 
reading  from  chart  No.  7. 

Elimination  of  Unnecessary  Lines 
The  Fabricated  Production  Department  of  the  Cham- 

ber of  Commerce  of  the  United  States  gives  the  follow- 
ing example  of  what  can  be  accomplished  in  the 

elimination  of  unnecessary  lines.  A  manufacturer  of 
pipe  and  fittings  tells  the  story  of  what  was  accom- 

plished in  his  plant  on  standardization  of  product.  His 
experience  should  prove  of  value  to  other  branches  of 
industry. 

"The  manner  in  which  this  problem  of  excess  variety 
came  to  our  attention  was  through  the  fact  that,  al- 

though we  had  large  inventories  in  the  aggregate,  we 
also  had  huge  shortages  in  many  lines.  Evidently,  we 
had  considerable  dead  stock  on  our  hands.  We  were 
unable  to  give  our  customers  the  best  service.  We  had 
large  sums  frozen  in  slowly  moving  merchandise  inven- 

tories and  were,  consequently,  losing  profits. 

"We  catalogued  some  17,000  diflferent  items  of  our 
own  manufacture,  but  a  most  casual  glance  through  our 
stores  records  indicated  that  there  were  hundreds,  if 

not  thousands,  of  these  items  in  the  slowly  moving  class. 
We  decided,  therefore,  to  determine  which  were  the  500 
fastest  moving  or  most  significant  items.  In  order  to 
do  this,  we  tabulated  by  pieces  and  by  weight  our  yearly 
sales,  in  terms  of  orders  received  at  the  factories,  for 
a  period  of  five  years,  and  determined  the  yearly  aver- 

ages over  this  period.  We  found  it  expedient  to  expand 
our  list  so  as  to  include  610  items. 

"What  did  this  simple  analysis  reveal?  It  showed  us, 
much  to  our  surprise  that  between  60  and  65  per  cent  of 
our  tonnage  output  is  represented  by  these  610  items. 
The  answer  was  obvious.  Thousands  of  the  other  items 
are,  no  doubt,  very  essential  to  the  community,  but 
there  are  also  thousands  of  the  other  items  for  which 
standard  material  can  be  substituted.  Our  thought  is 
to  increase  the  size  of  our  list  of  fast  moving  items, 
so  as  to  embrace  all  items  which  we  would  stock.  All 
other  material  would  be  considered  as  special  and  made 
on  order  only. 

"By  co-ordinating  our  production  with  the  demand 
for  these  important  items  so  as  to  always  have  them  in 
stock,  we  hope  to  persuade  the  trade  to  take  the  standard 
material,  and  receive  immediate  delivery,  rather  than  to 
wait  for  a  somewhat  modified  pattern.  The  co-ordina- 

tion of  our  sales  and  production  is  the  extremely  im- 
portant consideration,  as  this  will  enable  us  always  to 

supply  our  customers;  it  will  allow  us  to  maintain  our 
inventories  at  the  minimum,  giving  us  a  maximum  turn- 

over, and  tying  up  a  minimum  of  investment  in  mer- 

chandise." 
Orders  and  Acknowledgments 

By  L.  G.  Stebbins 

Nearly  every  purchasing  agent  has  some  method  or 
system  of  insuring  the  prompt  acknowledgment  of 
orders.  This  is  a  very  important  part  of  the  purchas- 

ing agent's  work,  as  from  a  legal  standpoint  it  is 
desirable,  and  in  many  cases  necessary,  to  obtain  a 
written  acknowledgment  of  an  order,  so  that  evidence 
of  a  complete  contract  may  exist  if  a  suit  at  law  be- 

comes necessary.  A  simple  system  for  handling  this 
matter  is  described  in  the  following  paragraphs. 

A  carbon  copy  of  each  order  is  made  out  and  kept  on 
the  desk  of  the  purchasing  agent,  or  his  assistant. 
These  copies  are  referred  to  daily,  properly  marked 
with  the  date  acknowledgment  is  received  and  the  car- 

bon copy  filed  alphabetically  to  await  receipt  of  the 

goods. If  no  acknowledgment  or  invoice  is  received  after  a 
reasonable  length  of  time,  a  short  letter  is  written  to 
the  concern  with  which  the  order  was  placed,  asking  for 
an  acknowledgment  of  the  order.  There  should,  however, 
be  close  co-operation  between  the  various  departments  so 
that  a  letter  will  not  be  sent  out  asking  for  an  acknowl- 

edgment when  an  invoice  for  the  goods  has  already 
been  received.  Some  large  concerns  have  printed  forms 
asking  for  acknowledgments;  these  are  sent  out  with 
orders. 

It  is  better  to  write  an  original  letter  asking  for 
acknowledgment,  when  necessary,  rather  than  to  send 
out  a  printed  form  which  is  not  likely  to  get  prompt 
attention. 

The  acknowledgments  as  received  are  kept  in  a  spe- 
cial desk  file,  and  when  the  goods  have  been  received 

and  the  transaction  closed,  the  acknowledgments  are 
destroyed. 
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Machine  Tool  Builders  Hold  Spring  Meeting 
O^tiaictk  Gatheriiif  Devotes  Itself  Strictly  to  Business — New  Constitution  Adopted 

After  Careful  Consideration — Joint  Standards  Committee  (lots  Under  Way 

9  I  MIft  mm*.  wUcMbW  fMiart  of  tht  Mmininnual 

I    aMtiiw  ol  tk*  NatioBAl  Marhine  Tool  Balkl«n 
JL  AawMlM  «M  Ik*  gwKtal  air  of  eptimUm  and 

ki  tiM  fM«i«  tiMt  waa  evident  on  all  tidaa. 

to  tlM  4mp  kkw  tiaf*  of  the  previooa  maat- 
kw  Is  N««r  Tack  airf  tts  glooa  of  a  jrwr  ago  the 

kaM  at  tka  Hotel  Trajrraora  in 

Cttr  tmk  «M  aot  ao  wall  attandad  aa  usual 
la  sal  aavprlvins  ta  vlaw  of  tka  depth  of  the 

which  tka  ladoatrr  kaa  been  paaw- 
preaent  and  only  one 

kaU.  aa  Taaadar  nomins,  April  26. 
of  tka  oflkers  were  presented. 

•a  aaaeathra  aeaaton  went  over  the 
tagr  O.  B.  Ilea  of  the 

Maektaa  Tool  Cc  article  by  article,  and 
n  akant  witkoat  qoaation. 

devoted  to  maetlnffs  of  the  menbera 

•f  tka  dlllawt  groap  rnmailttaaa  and  the  con%-ention 

at 
la  tka 

tka 

iMraaTAKT  Mistinq  on  Standaioization 

Prbbakiy  tke  aoat  important  action  taken  at  the 
fiaai  tka  adeptioa  of  the  new  con- 

waa  tka  ataaJardlaatioa  aieeting.  General 
DsBral  and  el(ht  or  ten  of  the  members  met 

wtth  a  aaaaittae  of  the  American  Society  of  Mechan- 
to  formulate  plans  of  organization  for  a 
aa  tka  ataadardixation  of  machine  tool 

ladarda  of  thla  sort  under  the 
Standards  Committee.  C.  B. 

LaPava,  Malataat  Saeratary  of  the  A.  S.  M.  E.  in 
ckarge  of  standards  work,  was  preaent  and  told  of 
tka  mslliiirte  of  aatablishlng  standards  under  the  direc- 

of  tke  A.  1.  8.  C.  The  members  of  the  com- 
H.  E.  Harris  of  the  H.  E.  Harris 

tng  Co.  of  Bridgeport.  Conn..  E.  R.  Norris 
af  the  Weatlngkouse  Electric  k  Manufacturing  Co.. 
F.  H.  CoMa  of  AmatCAN  MAcniNirr  and  F.  0.  Hoag- 
iHd  of  tke  Beed-Preoti««  Machine  Tool  Company. 

h  maa  IhrnHy  daddod  to  appoint  a  kind  of  steering 
to  ka  eoavoaad  of  the  llv*  nembera  from 

8.  M.  E.  representing  engineera  and  users  of 
toola.  and  five  memtters  of  the  National  Ma- 

cklaa  Tool  Baildars  Aaaociation  to  represent  the 
oaa  for  OMeklaaa  oalag  revolving  tools,  one 

laas  wkera  tke  work  ravelvaa,  one  for  machines 
«Fflk  radprocating  toola  aaek  aa  plaaers  and  shapera. 
aat  for  griading  maeklaaa  and  one  for  presses  and 

Tke  actoal  work  of  investigating 
will  be  done  by  aub- 

af  tka  dlHwaat  groups  of  machine  tool 
with  representatives  of  the  UMrs  and 

Tkalr  findings  will  be  cleared  through  the 
■ittoe. 

II  la  a  aMtter  for  congratulation  that  steps  have 
to  start  the  work  of  stAndarditation 

auKk  Beaded  for  many 
yean,    waawi  pMM  can  for  coaaldaratlOB  of  very  few 

alaawats  at  the  beginning,  dimensions  of  T-slota  being 
the  first  on  the  list  The  progress  of  the  work  will 
be  closely  follo«-ed  by  AMEaiCAN  Machinist  as  n  de> 
velopment  which  has  long  been  advocated  editorinll)'. 

High  SroTs  in  PaEsutsNT  TtntCHTEK's  Address 

Some  of  the  salient  points  in  President  A.  II. 
Tuechter's  address  follow: 

As  I  look  back  on  the  last  eighU>«n  months,  it  sadden- 
me  to  think  of  what  the  machine  tool  business  has  gui 
through,  and  of  the  unnecessary,  avoidable  losses  It  hu 
■ulTered.     For,  as  1  look  shout,  I  see  other  industries  that 
are  much  better  off  because  they  were  ready  for  the  slum]) 
— good  association  work  warned  them  of  what  was  comir. 
How  much  loss  our  induitrv  could  have  been  saved  if,  tH-fi> 
1920,  we  hsd  developed  the  constructive  service,  such  u:i 
we  have  been  developini;  by  the  last  sixteen  months'  work ! 

The  Bible  tells  us  that  "He  who  persevere*  to  the  end  shall 
be  saved."  Surely  thoee  lacking  in  perseverance  are  out  of place  in  the  machine  tool  business.  From  the  hiRh  peak 
of  war  in  1917  or  1018,  machine  tool  demand  has  dropped 
to  the  worst  condition  any  of  us  have  ever  seen,  and  prob- 

ably relatively  the  worst  the  industry  has  ever  known.  But 
are  we  down-hearted?  No!  Emphatically  no  I  Serious, 
we  are,  of  course;  who  wouldn't  be  serious  in  times  like 
this,  with  orders  drs^gine  bottom  for  nearly  two  years 
past?  The  slow  recovery  of  the  world  from  its  war  debaurh 
affords  good  reasons  for  us  to  tske  a  serious  view  of  life 
just  now.  But  sre  we  supine?  Crushed?  Far  from  it. 
Every  well  run  shop  in  the  industry  has  been  overhauled: 
its  eauipment  is  put  in  tip-top  shape,  ready  to  fo  when  the 
world  gives  the  word.  The  drsfting  room  of  every  well 
run  shop  is  busv  on  improvements.  When  the  world  ssrsin 
needs  new  machine  tools,  we  will  be  there  with  tools  so 
rthat  the  world  will  have  to  throw  its  old  ones  on 

scrap  heap.  Preseverance  and  courage  have  always 
marked  this  industry  in  every  depression,  and  they  mark 
it  now,  aa  always  before. 

Value  or  Better  Statistics 

Many  of  us  must  make  machines  in  advance  of  demai: 
and  have  them  ready  when  the  demand  comes  on  i 
Through  lack  of  definite  information  on  machine  tool  d 
mand,  some  of  us  over-estimsted  our  demand  and  there  i 
caused  ourselves  large  losses.  We  had  no  lookout  to  warn  , 
us  of  the  dead  calm  into  which  we  were  heading  and  in 

which  we  have  been  wallowing  for  months.  ' Some  members  now  feel  that  the  calm  will  be  so  dead  for 

months  or  yesrs  to  come  thut  we  don't  need  a  lookout.  All 
signs  sre  now  against  that  short-sighted  sttitude.  Mr. 
DuBrul  has  pointed  out  that  in  times  past,  before  we  got 
orders,  the  world  had  to  save  up  funds  to  buy  machinery, 
and  only  after  those  funds  were  at  hand,  did  our  orders 
come  on.  Watching  the  situstion  as  to  available  capital 
will  enable  us  to  lorerast  the  right  time  and  the  wrong 
time  to  lay  in  the  stocks  we  need.  If  our  vsrious  groups 
will  only  help  to  make  our  ststistlcs  more  complete.  We  need 
not  repeat  our  old  mistakes.  Without  them  we  will  still 
hsve  only  rumors  and  hunches  by  which  to  guide  ourM'lves. 
On  the  revival  we  might  easilv  wait  too  long  before  starling 
up  our  idle  shops.  When  demand  again  becomes  strong 

enough  to  support  us,  we  do  not  want  to  find  our  stock- rooms bare,  wnvn  we  should  have  stocks  on  hand.  Wc  do 
not  want  to  find  ourselves  trying  to  reorganise  our  forces 
after  the  labor  market  has  been  swept  clean.  A  strong 
demand  could  easily  creep  upon  us  unawares,  Just  as  our 
overstocking  came  about,  unless  we  have  an  observer  who 
can  read  the  business  westher  signs  thst  Indicate  the  return 
of  demand. 

If  Europe  settles  down  to  work  instead  of  waste,  the 
endless  wants  of  the  world  may  create  demand  faster  than 
we  now  think.  We  surely  do  not  wish  to  be  csught  na'<'>ing 
sgsin,  snd  we  need  not  be,  with  a  wide-awake  lookout  to 
Sfve  us  warning  that  the  wind  is  freshening  off  In  the 
isUnce.     This   industry   certainly  needs   someone   whose 

duty  it  is  to  note  the  shsdows  thst  coming  events  may  re 
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casting,  unobserved  by  the  busy  executive  who  has  many 
things  to  do.  This  industry  needs  the  best  service  of  this 
sort  that  it  is  possible  to  get,  because  we  have  so  many 
complicated  problems  to  solve,  particularly  in  this  excessive 
depression.  I  am  convinced  that  we  have  just  the  sort 
of  lookout  we  need. 

The  industry  should  not  falter  in  the  work  it  has  started, 
and  by  which  it  can  again  put  itself  in  a  healthy  condition. 

Today  we  have  progressed  far,  but  much  more  remains 
to  be  done.  Standardization  and  statistics  are  the  two 
big  things  ahead  of  us.  Statistical  reports  have  been 
valuable  to  a  few  groups  who  have  started  them.  They 
become  more  valuable  as  time  goes  on.  We  ought  to  make 
our  statistical  work  cover  every  branch  of  the  industry. 
That  work  repays  active  co-operation  of  the  members  in 
each  group.  As  more  groups  join  in,  we  can  construct  that 
reliable,  trustworthy  barometer  that  our  manager  has  been 
so  anxious  to  give  us. 

The  wide  variety  in  outlet,  size  and  cost  of  the  various 
machines  made  by  our  members,  makes  it  possible  for  us 
to  get  a  more  reliable  forecast  than  almost  any  other. 
Piecing  our  own  information  with  that  of  other  industries 
is  the  job  that  must  go  along  with  the  betterment  of  our 
own  statistics. 
Demand  for  heavy  machinery  is  preceded  by  abundance 

of  long  time  investment  funds,  which  is  gaged  by  bond 
yields.  Demand  for  light  machinery  is  preceded  by  abun- 

dance of  short  time  funds,  gaged  by  commercial  paper 
rates.  Dr.  Whaling,  of  Cincinnati,  predicts  the  demand 
for  iron  and  steel  for  some  producers  several  months  ahead 
with  uncanny  accuracy.  We  are  learning  how  demand  for 
our  various  types  of  machines  tie  in  with  iron  and  steel. 
If  a  few  representative  concerns  will  give  our  manager  the 
figures  on  the  past,  as  to  orders  and  shipments,  he  can 
work  out  the  past,  and  from  that  we  can  make  better  esti- 

mates on  the  future.  Then,  we  will  be  able  to  tell  better 
how  to  steer  our  businesses.  Nothing  but  good  can  result 
from  that  sort  of  work.  It  is  worth  far  more  than  the 
little  trouble  it  takes  to  dig  back  into  old  records  to  work 
this  out.  Let  us  dig  out  our  old  mistakes  and  let  our  newer 
knowledge  help  us  to  avoid  repeating  them. 

Importance  of  Standardization 

Our  industry  has  been  backward  in  standardization,  but 
we  are  now  able  to  report  definite  progress.  The  Ameri- 

can Engineering  Standards  Committee  has  invited  us  to  ac- 
cept joint  sponsorship  with  the  American  Society  of  Me- 

chanical Engineers  on  the  project  of  standardization  of 
small  tools  and  machine  tool  elements. 

The  first  project  to  be  considered  is  T-slots.  This  element 
is  common  to  all  machine  tools,  but  when  gone  into,  is 
found  to  have  some  decidedly  important  features. 

It  must  be  confessed  that  the  machine  tool  industry  has 
no  definite  standards  that  have  been  duly  accepted  and 
promulgated  as  such. 
Our  customers  are  demanding  standardization.  Only 

recently,  a  builder  of  a  certain  type  of  machines  was  re- 
quested to  make  a  certain  minor  change  in  his  machine 

that  only  involved  boring  a  hole  to  one  dimension,  rather 
than  the  dimension  used  by  the  builder.  The  user  had  over 
$5,000  worth  of  equipment  which  he  was  using  on  a  machine 
of  another  make,  which  would  have  been  useless  unless  the 
hole  were  bored  to  the  proper  dimensions  on  the  machine 
he  was  then  buying.  Standardization  of  one  hole  saved 
$5,000  to  that  customer. 

In  England,  the  Machine  Tool  Builders  Association  has 
arrived  at  a  standard  for  milling  machine  spindles,  so  that 
in  the  future,  every  milling  machine  build  in  England  will 
be  able  to  use  the  same  face  mills,  arbors,  etc.,  that  are 
used  on  every  other  English  milling  machine.  It  is  under- 

stood that  the  English  standard  is  based  on  some  American 
practice. 

If  men  think  that  there  is  not  much  to  standardize,  let 
them  think  only  of  those  two  instances  and  they  will  surely 
recognize  that  we  are  lax  in  our  attitude,  if  we  do  not 
actively  engage  in  this  sort  of  work.  Not  only  will  we  be 
lax  in  our  attitude,  but  we  shall  lose  money  by  losing  orders, 
unless  we  enter  into  it. 

Report  of  General  Manager  DuBrul 

The  world  has  been  going  through  the  worst  depression 
it  has  ever  known.  The  machine  tool  industry,  that  in  its 
very  nature  must  have  deeper  depressions  than  other  indus- 

tries, has  not  been  able  to  escape  the  general  conditions. 
An  association,  to  be  successful,  must  essentially  be  an 

information  bureau.  Valuable  information  about  any  in- 
dustry can  only  be  gathered  from  the  members  of  the  indus- 

try.    Much  of  th-t  information  lies  useless  simply  because 

It  is  scattered  and  not  co-ordinated.  Gathered  together  in 
one  place  and  pieced  together  in  a  systematic,  co-ordinated 
whole,  each  fragment  of  information  becomes  more  valuable 
to  the  man  who  contributed  it  than  it  was  by  itself  in  his sole  possession. 
To  gather  and  co-ordinate  information  requires  two 

things:  the  first  being  the  spirit  of  co-operation.  Industries 
that  have  developed  this  spirit  to  the  greatest  extent  have 
made  the  greatest  progress  as  industries;  and  the  individual 
firms  who  are  the  best  co-operators  eventually  make  the 
greatest  individual  progress  in  these  progressive  industries. 
The  second  requirement  is  money  to  support  the  co-opera- 

tive work.  Industries  that  spend  money  freely  but  judi- 
ciously on  their  associations  get  the  most  information  per dollar  spent. 

Information  Worthless  If  Not  Used 

But  merely  collecting  this  valuable  information  is  not 
enough.  The  members  must  learn  how  to  use  it,  and  must 
use  it,  if  they  are  to  get  their  money's  worth.  No  man's 
business  stands  alone.  Every  business  is  merely  a  part 
of  the  huge  co-operative  system  by  which  the  world's  wants 
are  supplied  from  day  to  day.  Inside  your  plants  you  are 
successful  because  you  organize  co-operation  of  producing 
elements.  You  must  have  co-operation  of  your  suppliers 
to  get  your  materials  at  the  right  time  and  the  right  price. 
Your  customers  must  have  your  co-operation  to  get  your 
products.  Whole  industries  co-operate  with  other  indus- 

tries, in  the  last  analysis,  and  information  exchanged  be- 
tween industries  is  wonderfully  helpful.  If  the  blast  fur- 
naces as  a  whole  had  information  as  to  foundry  activity 

as  a  whole,  they  could  produce  in  advance  of  the  actual 
orders  for  iron,  and  the  consumers  would  not  suffer  the 
present  swift  movements  of  prices  caused  by  shortage  of 
supply,  which  is  due  to  ignorance  of  the  course  of  demand 
for  foundry  products.  Instances  of  this  kind  can  be  multi- 

plied without  end.  But  the  information  must  be  used  by 
the  individual  in  his  own  business,  or  it  will  be  a  childish 
expense  to  gather  it.  An  association  is  not  only  a  means 
of  gathering  information,  but  is  a  means  of  spreading 
knowledge  of  how  to  use  the  information.  It  is  the  post- 

graduate school  in  the  University  of  Hard  Knocks.  Those 
who  look  on  it  in  that  light  gain  benefits  far  more  than 
proportional  to  their  expenditure  of  dues.  No  other  uni- 

versity can  recruit  a  faculty  of  so  many  experts  who  are, 
as  a  body,  able  to  throw  light  on  such  a  variety  of  problems 
as  any  first-class  trade  association  has  among  its  members. 

Business  Conditions  in  the  Industry  . 

From  the  figfures  we  have,  it  is  safe  to  judge  that  since 
the  month  of  July,  the  shipments  and  orders  of  machine 
tools  have  been  gradually  increasing.  The  increase  is 
slow,  but  it  is  encouraging  to  note  that  there  is  an  increase. 
It  would  probably  be  imprudent  for  machine  tool  builders 
to  count  on  a  very  fast  increase.  Just  now  optimism  is 
spreading  through  the  country,  and  yet  this  optimism  may 
be  premature  for  the  machine  tool  trade.  There  are  many 
conditions  operative  in  the  business  world  that  make  a 
swift  recovery  extremely  improbable,  and  only  if  it  is  slow 
will  it  be  a  sound  recovery. 

One  encouraging  thing  is  that  more  and  more  members 
of  this  association  are  giving  serious  study  to  the  neces- 

sary cycles  in  which  this  industry  is  bound  to  run,  and  are 
basing  their  policies  for  the  future  on  that  study.  Some 
of  our  members  have  learned  the  hard  lesson  that  it  costs 
too  much  to  depend  on  blind  guess  work  and  mere  hunch 
playing  in  laying  out  their  business  policies.  Every  week 
the  office  gets  a  number  of  letters  asking  very  keen  ques- 

tions in  connection  with  different  cyclical  phases  of  the 
machine  tool  business.  These  questions  show  that  some  of 
our  members  are  giving  serious  study  to  the  fundamental 
factors  and  conditions  of  business  in  general,  as  these 
affect  the  machine  tool  business. 

The  last  two  years  have  seen  some  remarkable  changes 
in  the  business  policy  of  large  concerns.  Banks,  merchan- 

dising and  manufacturing  concerns  have  seen  the  wisdom 
of  employing  economists  as  a  part  of  their  organization. 
The  modern  development  of  trade  associations  is  along  the 
very  same  lines.  Only  if  operated  according  to  economic 
and  statute  law  can  any  trade  association  survive. 

As  a  result  of  this  depression,  the  business  world  is 
getting  to  realize  that  statistics  are  not  merely  a  lot  of  dry 
figures  that  have  no  interest  to  anyone  but  a  delver  in  the 
past.  More  and  more  large  business  organizations  and  trade 
associations  are  spending  money  on  statistical  work  that  will 
be  a  guide  to  their  future  policies.  The  profession  of  con- 

sulting economist  is  growing  in  the  estimation  of  business 
men.  Just  as  they  consult  engineers  on  many  que.stions, 
they  now  call  for  interpretation  and  correlation  of  economic 
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««  aw  aMaflarhw  wke  ka4  atlarly  aa«Wctad 

aa  a  mmmm  mt  rMtt.  T»  rail  H  ta  tbalr  attMt- 
a*  ««  roaM.  v*  aot  ealsr  frnt  out  bulletini 
aa  artirW  for  Ambucak  Maihinist.  but 

a  awlw  af  ri^iaaal  aMatinp  to  diicuu  thu  que»- 
     It  wm»  vwy  aac— raili^  ta  ind  tlut  our  rampairn 

kara  »w»  rWfc  fmH.  At  awwy  oao  of  tlwwa  ni«*oM>l  "yt- 
liMB  Ikata  waa  wamaaa  wto  kad  bwn  nectoeCiac  aaaortiBa- 

S^  aa4  «lw  parkar*  aiickt  ka««  roetinoed  to  ncclact  it. 

■MM*  far  tka  aaaa(tetlaa*a  cMapatcn  oa  thai  nubiect.  The 
ctetea  tM  aa  a  malt  of  tkto  campatcn  ̂ rv  claim*  for 

aaav  akkk  tka  law  allowa  tka  aMchinc  builder  to  daduct. 

artaMva  irfaaiii  if  ka  kaa  paid  it.  Many  iwawbari  who 

kaaa  kad  aatv  amMtl  aMaaali  attowrd  could  and  *hould  now 

t^rttf  Ij^g^  al4  ciakiM  aad  daiai  much  larger  amount*. 

Maar  atkarwtaa  valid  dafaM  ka«v  baan  thrown  out  by 

tka  Awintwili-n  Sacttea  of  tka  laciwi  Tax  I  nit.  mrrely 

I  ml  hMtaaar  aiMaalatinii     Wkan  auch  claim*  have 

'         tk0  ka««  fraquently   been  allowed 
Urta  tkaa  tkeaa  that  w«r«  originally 

I  af  paar  praamlatioa. 
Inclinad  to  fls  a  ba*i* 

wkJck    tkay   coaaidar    tha    price    of    machine    tool* 

aal.  aad   tkar   bmt   attempt    to   aettle    amurtixation 

I  aa  tkia  arMtrary  ba*i«.     Your  general  nutnager  con- 

tka  yrapar  price  for  the  taxpayer  to  take,  both 
aad  aa  valae  in  oaa.  ia  tka  price  that  a  aecond- 
wtn  Bay  tke  taxpayar  tar  tka  toola  on  which 

  I  la  cialawd.     If  aarpin*  aqaipoMnt  i*  aold,  a 
data  to  wttlad  aa  tkat  wla  price  aa  a  cloaad  tranaaction, 
a*d  tkare  la  no  qaatlea  af  iu  fairneaa. 

Narw.  it  b  aa  aackaacaabia  principle  of  economic   law 
tkat  »o  twamedity  caa  kava  two  pricaa  at  the  aame  time 

tW  mmm  BMrMt;  aad  ia  accordance  with  thi*  law  of 
kaaia  dMOld  be  Uken  for  valuing 
tkat  may  be  ret^iped   in   u»e.     It 

a  giaalar  value  in  u*e  than   it   ha*  on   the 
WbMker  tke  Tax   Cnit  will  accept  thii  point  of 

'  m  aat  rMBMia*  to  be  aeen;  but  wbetlter  accepted  or 
K  k  tka  aaly  ta«wal  baat*  that  can  be  Uken,  in  Justice 

WaflnmnoK  TkAM  AaanaATioN  CoNnoumcs 

Iwiitiir  Roowr  called  a  cvaferenre  of  trade  association 
wkick  was  kald  oa  April    12.     Thi*  con- 
'  ta  akaw  tka  trade  aaaociatioiM  how  the 

_          „^  caa  ba  af  aaatataara  to  kaitnsas.  aad  to  explain 
HM  aart  af  lafwaiaHnii  tkat  tke  department  would  like  to 
gatksr.  ia  ra  sairatisa  wttk  tke  aaaociations.    Your  general 

*  raaca.    It  wa*  a  very  large  and 
■priaad  of  between  r>00  and  600 

Tka  eoafaranca  took  all  day. 

  ^'wlik  a  vary  gaod  talk  ky  Secretary  Hoover,   .^   ,  tka  attitads  af  tke  dapaitiaant  very  clearly. 
AHar  Ika  fiaaMiUtloa  of  varioaa  view*  on  the  part  of 

tta  aiaanHMal  attrials,  trade  aaaoctatlon  executive*  were 

aaMa  aa  ky  Sacrstary  Beaver,  who  wa*  presiding,  to  Indi- 
cala  Ika  aart  af  ta  wparatiim  that  appeared  to  tnem  to  be 

Aaaiag  tlieaa  called  on  wa*  yoar  general  man- 

la 
•a 

af  Bwny  of  the  executive* 
M  wa  faliavad  af  tka  faar  tkat  may  have  haunted 
tkat  tka  DapartaMit  af  CaaMaene  was  going  to  try 

aaytkiav  aa  tka  asaoriations     Tbry  wrre  relieved 
tkat  tka  faafareare  wa*  called   in   the   apirit  of 

and    all    were    imbued    with    the 
ition    In   every    way    that    would   be 

It  way  wijO  ke  a 

SLlSvilMiSta 
ke  aaid  tkat  aaa  of  tke  constrtictive  results 

wfll  ke  tkat  aMny  awre  statistics  of 
will  ke  made  avaflable.  and  a*  a  ron- 

■aqvence.  bualaaaa  iMa,  statixtlcians  and  .ttadents  of  busi- 
ness will  bettar  ka  able  to  fit  txtrt'thrr  many  of  tho  pieoe* 

of  the  Chineea  pvnla  they  nre  ('»ii(iontt><l  with  in  *lu<lviiii! 
tke   busineas   cycles,   and    in    Ktudying    huw    one    intiu 
aifecta  another,  and  how  the  demand  cume*  on   for   -   
products  before  others — in  other  words,  the  whole  iiiWi 
dep—dance  of  industry. 

Cost  Work 

It  was  unfortunate,  both  for  the  mambers  and  for  St-ovcll. 
Wellington  A  Co.,  our  consulting  accountantH,  that  thi-  in 
dustrial  depression  d)acourag«d  the  coat   work   Ih-kuh    In^i 
year,  and  carried  to  the  point  of  fuLablishing  a  net  of  uiu 
form   principles,  on   which   member*   are   recommcndtHl    t" 
base  taair  coat  finding  system*.     It  i»  very  desirable  th^' 
those  wIm  caa  possibly  anord  it,  revamp  their  coat  syRtviii 
to  put  them  in  accord  with  these  principles.     Thin  i»  th< 
ver>-  lieHt  time  to  make  i-hanges  in  method*.     If  niembei 
wait  until  faced  with  a  rush  of  busines*,  they  will  be  unahli 
to  du  good  revision  work  on  cost  syKtems.     It  i*  best  (ionc 
when  the  organisation  is  able  to  give  the  question  propt-r 
thought.  i 

Now  is  precisely  the  time  when  members  should  be  usinc     ' 
the  over-earned  and  un-«arned  burden  accounts  that  wen 
recommended  in  our  cost  plan.     The  man  who  iliviiU'K  hi 
total  expenditure  for  a  month  bv  the  number  of  houi-H,  or 
other  diviaor  used  to  arrive  at  a  burden  rate,  now  gets  such 
a  ridiculounly  high  Agure  that  hi*  good  sense  rebel*.     Il<- 
(imply  cast*  it  a*ide  and  gets  no  benefit  out  of  the  Iub<< 
expended  on  it.    Such  a  method  has  been  described  as  giviiii: 
merely  an  exercise  in  long  division,  but  not  giving  ̂ >>^l  - 
If,  on  the  other  hand,  a  concern  has  eitablixhcd  a  iioiniil 
burden  rate,  its  costs  continue  comparable  durini;  thi- 
of  period.     The  difference  between  abnormal   rate  aii: 
actual   expenditure  is  taken    into    the    unearned     bunii-M account. 

As  was  pointed  out  in  the  cost  conferences,  the  um-  of 
the  un-eame<i  and  over-earnc<l  burden  uii-ounUi  enables  thi- 
executive  to  determine  the  cohI  of  necetiitary  idleness,  whirh 
must  be  recouptni  in  hi*  saleii  if  hi*  company  is  to  proitpn 
True,  the  covering  of  these  idleness  costs  can  be  done  onl> 
when  business  is  active.  The  standard  or  normal  burden 

rate  will  show  up  higher  than  the  actual  month's  expendi 
tures  during  the  period  of  activity,  and  will  make  a  nnirli 
saner  basis  of  prices  than  the  fletitiouMly  low  rate  obtniiu-il 
by  the  long  division  method.  It  therefore  affords  a  much 
saner  basic  for  prices  at  all  times,  and  permits  executives 
to  formulate  thtMr  policies  with  knowledge. 

IMPROVKMCNT  OV  Ol'R  OWN   STATI8TIC8 

As  stated  at  the  October  meeting,  it  is  perfectly  po 
for    this    association     to    construct    a     flrst-clHss   bii-ii' 
barometer  for  the  induhtry.     The  sole  requisite  is  that  tli'' 
members   furnish  the  information. 

To  get  a  really  worth  while  barometer,  we  should  classif 
orders  and  shiiiments  in  groups  covering  all  classes  ' 
machines  according  to  their  prices.  The  following  classi 
were  suggested: 

(a)  $2r>0  and  less 
(b)  Over  yim  up  to  $I>00. 
(c)  "  500  •'  "  1,000. 
(d)  "  1,000  "  "  2,000. 
(e)  "  2,000  "  "  4,»00. 
(f)  "  4,000. 

Such  a  tabulation  of  orders  each  month,  covering  all  klml 
of  machines  coming  within  those  price  classes,  would  gi 
a    valuable    picture    of    the    progress    of   demand    for    th 
whole  industry.     About  100  members   fuUhfuIly  contribiit 
to  our  present  baromotcr,  but  it  is  deceptive,  because  it  i 
based  on  the  high  pric  -.  ruling  in  the  first  quarter  of  1920. 
Price    re<luctionc    since    that    time    make    it    impossible   to 
ju<Iro  the  unit  movement  now  going  on,  compared  with  the 
first  quarter  of  1920.    Then  too,  the  present  curve  is  merely 
an  average  of  various  percentages  that  have  no  common 
base.     I.,arge  and  small   machines  are  all  lumped  together. 
It  would  be  much  more  worth  while  to  note  the  movement 
of  the  different  price  classes,  and  be  abU  to  tell   what  is 
really   going    on.     It  would   take    very    little   work   in   the 
offices   of   the   members   to   classify  orders   and   shipment 
according  to  the  price  classes  mentioned. 

It  appears  reasonably  certain  that  in  the  past,  demand 
for  small  machines  has  revived  before  demand  for  large 
tnes;  and  that  conversely,  demand  for  large  machines  fell 
off  before  order*  for  amaller  machines  went  off.  If  we 
could  get  these  data  from  the  mcml)erHhip  and  put  them  to- 
?;ether,  many  a  manager  could  be  helpe.l  In  laying  his  plans 

or   future   production.      At   present    he   can   only   ku"'""'— and  that  means  being  wrong  most  of  the  time. 
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Ideas  from  Practical  Men 
Dtvotti  to  the  exchange  of  inlormation  on  useful  methode.  Its  scope  includes  alt  divisions  of  the  machine  bailding  in- 

dustry, from  drafting  room  to  shipping  platform.  The  articles  are  made  up  from  letters  submitted  from  all  over  the  world. 

Descriptions  of  methods  or  devices  that  have  proved  their  value  are  carefully  considered  and  those  published  are  paid  for. 

Device  for  Turning  a  Hemispherical 
Casting 

By  S.  J.  Morgan 

The  photograph  reproduced  herewith  was  made  by 
securing  the  camera  in  a  vertical  position  directly  over 
the  lathe  and  looking  down  upon  the  work.  It  shows  a 
radius  turning  device  used  in  finishing  the  hemispherical 
surfaces  of  the  frictions  of  toolroom  drill  presses  that 
are  a  part  of  our  regular  line  of  manufacture. 

The  hemisphere  is  of  cast  iron  and  is  bored,  reamed 
and  faced  in  a  screw  machine.  It  is  then  mounted  upon 
the  arbor  of  a  special  holding  and  driving  device  in  the 
lathe  and  turned  in  the  manner  shown.  The  base  of  the 
fixture  is  bolted  to  the  wings  of  the  lathe  carriage  and 
the  turning  movement  is  imparted  to  it  by  means  of  a 
rack,  attached  to  the  cross-slide,  meshing  with  the  teeth 

DEVICE  FOR  TURNING  A  HEMISPHERE 

cut  in  the  periphery  of  the  circular  member.    The  feed 
is  driven  by  the  crossfeed  of  the  lathe. 

The  operator  polishes  and  balances  each  hemisphere 
before  removing  the  casting  from  the  arbor  and  the 

time  for  the  complete  operation  averages  52  minut-es. 

Converting  a  Single-Spindle  to  a  Double- 
Spindle  Boring  Machine 

By  J.  M.  Henry 

At  the  plant  of  the  Sullivan  Machinery  Co.,  Clare- 
mont,  N.  H.  (manufacturer  of  mining  machinery), 
there  is  an  old  model  Niles  boring  machine  that  has  been 
converted  from  a  single-  to  a  double-spindle  machine  by 
an  ingenious  arrangement.  The  machine  is  used  for 
boring  out  twin-cylinder  air  compressors,  one  of  which 
is  shown  in  the  illustration  mounted  on  the  table. 

The  regular  spindle  revolves  and  feeds  in  the  usual 

l.\[ll'.u\l.SKD    TWO-SPINDLE     BORING     M.VCHINE 

manner,  but  at  A  is  shown  the  link  which  provides  for 
mounting  the  two  boring  bars  that  actually  do  the  work. 
This  link  is  bronze  bushed  and  collars  on  either  side 
secured  to  and  revolving  with  the  bars,  provide  the 
means  of  feeding  in  and  backing  out. 

The  body  of  the  fixture  consists  of  a  single  casting, 
allowing  for  a  locating  surface  for  the  work,  a  gear  box 
B  and  supports  for  the  two  bars  at  C.  The  regular 
spindle  extends  through  the  link  A  and  enters  the  gear 
box  to  provide  the  driving  power,  if  the  cover  at  the 
top  were  lifted  off  it  would  be  seen  that  the  gear  box  con- 

tains three  spur  gears,  one  for  each  spindle,  splined  to 
their  respective  shafts  to  take  care  of  the  endwise 
movements.  The  variations  in  speeds  and  feeds  is  con- 

trolled through  the  regular  spindle  movements. 
Before  this  fixture  was  installed  trouble  was  expe- 

rienced with  the  single  boring  bar,  as  the  pressure  of 
the  cutting  tool  had  a  tendency  to  break  down  the  thin 
wall  between  the  cylinders.  With  the  two-spindle 
machine  the  cutters  are  so  arrange''  that  the  pressure  is 
equalized  and  no  breakage  is  experienced. 

Straightening  Small  Drill  Rod 
By  C.  B.  Coe 

Small  wires,  such  as  the  smaller  drill  gage  sizes  of 
drill  rod,  sometimes  becomes  bent  to  such  an  extent  that 
they  may  perhaps  find  their  way  to  the  scrap  box. 
I  have  discovered  a  simple  and  effective  way  to 
straighten  such  wires,  which  has  proved  valuable  to  me, 
and  it  requires  no  special  tools. 

I  grip  one  end  of  the  wire  in  a  drill  chuck  in  the  lathe 
and,  with  the  lathe  running  at  a  fair  rate  of  speed,  rest 
the  rod  across  the  little  finger  and  index  finger  of  the 
right  hand  with  the  thumb  pressing  upon  the  wire 
between  them.  Starting  at  the  chuck  end,  the  hand  is 
then  passed  slowly  toward  the  outer  end  of  the  wire 
with  the  thumb  exerting  sufficient  pressure  upon  the 
wire  to  bend  it  appreciably. 

The  rod  may  not  be  entirely  straight  rfter  the  first 
pass,  but  repeated  trials  will  soon  bring  any  but  the 
most  badly  bent  into  shape. 
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to  Automatic  Not 
Machine 

la  tk*  •cvofBttaio'lnc  drawiitf* 
•  ti4m.  Bww  driU  prwa.  without 

9t  Um  latter,  for  tlw  parpoM  of 
tkt  aadtr  fan  of  haxafo" 

  I  «p  to  lA  in.  aoPOM  tho 
of  tlM  dorie*  ia  to  •iiminate  the  imcm- 

oyonitioo  on  the  autoraiitie 
the  latter  to  turn  out 

The  eccentric  F  throush  iu  connections  operates  the 
pinion  lever  of  the  drill  press  and  thus  imparts  h 
vertical  rodprocatiuff  movement  to  the  spindle.  The 
face  cam  E  and  the  eccentric  F  are  so  timed  with  rela- 

tion to  each  other  that  the  countersink  is  at  the  bottom 
of  its  stroke  at  the  name  time  that  the  fe«d  slide  is 
withdrawn  to  allow  another  nut  to  enter  the  runway. 

As  the  ccunteraink  nlwa>-8  stops  at  the  same  hcitcht  on 
stroke,  the  adjustment  for  depth  of  cut  as  well  us 

  J  U  Amhi  la  ps^japtloa  In  the  three  Yiews; 
1. 1  and  S  beiiw  raapecUv^  plan,  front  and  side 

Uhs  lettora.  so  far  ••  tkagr  appaar.  repre- 
sMt  Hks  puu  ia  aO  viawa. 

n*  "-  f- '1  af  tlM  4avlM  is  beltad  to  the  tabia 
af  tka  Ml  wtam  la  aaeli  a  pasltiaa  tkat  the  intarseetJoa 
af  tW  t«e  caatM-  Ubm  AA  aad  BB  coincide  with  tha 

k  «f  tlM  drlH  praea  apiadk.    Guidos  CC  form 

I  fABovib  aiosm.    ri^Aj*  or  dkvick  ran  autom  aticali-y   countkhhi.nki.no    nuts.     fig.    t    (qbuow. 
moHTi.  ntcurr  eLJe\'ATioN  or  dwxcs.  no.  i  {vrnm.    sidk  klkvatiu.n  ok  uisvicfc: 

ia  which  tite  note  may  travel  and  are  adjustable 
■i  inm  aaek  aUwr  to  aooomraodate  the  different 
af  aala  wttkia  tha  ranae  noted.    The  ffuides  also 

;  taraiac  of  the  nuts  under  the  countersink. 
A  hardsasd  ataol  plate  X)  ia  let  into  the  cast-iron  base 

■t  Um  iaterstctien  of  the  canter  lines  to  keep  tlte  nuts 
froai  weorlac  the  cast  Iron  rapidly  at  the  plaoe  where 
the  watt  ia  doaa. 
A  aaMlMlib  ahuara  to  battar  advaatac*  in  Pigs.  2 

aad  9,  ana  takn  fkaoi  aa  Aeaia  aiSiOpindle  nut-tappins 
lad  faatooed  to  tha  baae  of  this  device  with 

ia  aach  a  aauwer  that  it  is  readily  adjust- 
able to  aeeaaHwdala  tha  different  sixes  of  nuta. 

At  tha  laar  af  tha  fbrtara  ia  a  bracfcat  carrying  a 
barfaoBtal  abaft  to  which  is  keyed  a  driving 
tha  faeo  cam  E  and  the  eccentric  F.    A  lever 
a  bah  ead  ia  eperatod  by  the  face  cam  and 

to  a  transverse  shaft,  to  the 
aad  af  aMch  la  ptaaed  an  arm  that  moves  the 
O  hafaaa  tha  galdaa  H.    The  slide  G  at  each 

a  not  Iwfore  it  to  the  ooon- 
Mch  withdrawal  another 

tha  raaway  from  the  chute.    The  alide  0  ia 
adjaatable  to  suit  the  nuta. 

for  different  thicknesses  of  nut  is  accomplished  by  rais- 
ing or  lowering  the  table  of  the  drill  press. 

The  feed  from  the  chute  is  by  gravity  only  and  all 
the  operator  is  called  upon  to  do  is  to  keep  the  chute 
full.  A  nut  therefore  passes  into  the  transverse  run- 

way by  reason  of  the  pressure  of  the  work  from  above, 
every  time  the  feed  slide  is  withdrawn. 

Use  Paper  Between  Faceplate  and  Work 
By  Ernest  E.  Zeller 

There  is  one  thing  that  I  think  every  machinist  should 
be  reminded  of  once  in  so  often.  It  is  to  put  a  piece 
of  paper  between  the  faceplate  and  the  piece  to  be 
clamped  against  it,  and  to  use  wooden  blocks  to  support 
the  clamps.  Almost  all  machinists  know  that  paper 
should  be  used  in  the  manner  described,  but  why  do  they 
not  practice  itT  Apparently  they  think  that  they  do 
not  have  time  to  do  so,  until  someone  gets  his  work. 
blocks  snd  clamps  all  tangled  up  with  his  ears.  That 

as  a  rule  helps  for  a  week  or  two  and  then  it  is  for- 
gotten. More  work  is  spoiled  and  more  accidents  hap- 

pen through  this  negligence  than  through  any  other 
cause. 
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THE  BUSHING  AND  THE  KEYED 
NUT 

Removing  a  Bushing  from  a  Blind  Hole 
By  W.  H.  Storey 

On  page  978,  Vol.  55,  of  American  Machinist, 
Charles  Reimschissel  describes  a  method  of  bushing  a 

blind  hole  so  that  the  bush  can  be  readily  extracted 

for  replacement  purposes. 
A  firm  for  which  I  worked  many  years  ago  used  this 

method,  but  it 
caused  considerable 
trouble  because  the 
screwed  nut  or 
bush  at  the  bottom 
used  to  rotate  with 
the  stud  and  so  be- 
c  o  m  e  ineffective. 
Also,  considerable 
time  was  wasted  in 
searching  for  the 
large  washer  and 
the  large  bush  nec- 

essary to  use  this 
device. 

I  therefore  adopt- 
ed the  idea  shown 

in  the  illustration. 
It  will  be  observed 
that  a  small  pin  is 
driven  into  the  nut 
A  which  fits  in  a 
groove  ground  into  the  bush  B  and  so  prevents  the 
former  from  rotating  when  the  screw  is  turned. 

To  extract  this  bush  no  equipment  is  necessary  other 
than  a  standard  i-in.  bolt. 

Wood  Plugs  in  Pulley  Bushings 
By  J.  A.  Raught 

Regarding  the  use  of  wood  as  a  bearing  material, 
several  times  mentioned,  in  recent  numbers  of 
American  Machinist,  I  will  give  a  few  instances  from 
my  own  experience. 

In  the  planetary  transmission  of  the  Knox  automobile 
built  in  1904,  there  were  wooden  keystone-shaped  plugs 
in  the  friction  plates,  and  as  I  used  this  car  myself,  I 
know  they  gave  satisfaction,  although  some  one  who  had 
previously  owned  this  car  had  removed  several  of  the 
plugs,  evidently  to  reduce  friction. 

The  tumbling  rod  bearings  on  the  old-time  horse- 
power-driven threshing  machine  were  wooden  blocks, 

pinned  to  the  ground  with  iron  stakes ;  also  the  last  joint 
of  the  tumbling  rod  which  went  from  the  separator  to 
the  ground  was  made  of  wood. 

The  step  bearings  of  vertical  waterwheels  were  made 
of  wood.  I  know  of  one  case  where  such  a  wheel  was 

dismantled  after  40  years  of  service  and  the  lignum-vitae 
step  bearing  was  found  to  be  in  good  shape.  Although 
thoroughly  oil  soaked  it  whittled  more  like  soft  brick 
than  like  wood. 

The  teeth  in  the  bevel  gears  of  waterwheels  were,  and 

I  think  are  still,  made  of  hard  maple  and  are  easily  re- 
placed. I  think  the  reason  for  the  wood  teeth  is  to 

eliminate  noise.  The  shaft  bearings  on  some  of  the 
older  waterpower  plants  were  also  made  of  wood.  Some 
of  those  old  plants  are  in  existence  today. 
My  father  had  a  large  weight-driven  clock  of  Seth 

Thomas  make,  all  gears  of  which  were  made  of  wood. 

The  only  metal  part  in  the  movement  was  the  escape- 
ment. 

The  old-time  farm  wagon,  although  made  nearly  the 
same  as  it  is  today,  was  minus  the  cast-iron  skein. 
The  axles  were  wood  (burr  oak,  I  think)  the  ends  of 
which  served  as  bearings. 

Although  I  am  not  an  advocate  of  wooden  bearings 
for  all  purposes,  I  think  there  are  many  places  where 
they  may  be  used  to  better  advantage  than  metal. 

Match  Plate  Pattern  for  Small  Castings 
By  E.  F.  Oakfmjd 

After  reading  E.  A.  Dixie's  article  on  the  above  sub- 
ject on  page  809,  Vol.  55,  of  American  Machinist, 

and  tabulating  the  numerous  operations  described  I 
brought  the  article  to  the  notice  of  the  foundry  com- 

mittee, which  meets  daily  to  discuss  matters  of  interest 
regarding  foundry  work  in  the  plant  in  which  I  am 
employed.  The  consensus  of  opinion  was  that  a  good 
deal  of  the  work  described  by  Mr.  Dixie  was  unneces- 

sary, and  that  a  much  simpler  method  of  making  the 
match  plate  could  have  been  adopted. 

Some  time  ago  the  writer  contracted  to  supply  four 
thousand  iron  castings  somewhat  similar  to  those  de- 

scribed by  Mr.  Dixie — and  owing  to  extreme  urgency, 
delivery  was  promised  in  one  week.  One  hardwood  pat- 

tern with  a  short  print  at  one  end  to  support  the 
center  core  as  shown  in  the  shaded  portion  in  Fig.  1 
was  sent  with  the  order. 

The  job  was  started  at  once,  one  patternmaker  drilled 
the  holes,  1  to  24,  in  the  match  board  Fig.  2,  while 
another  turned  up  twenty-four  solid  patterns  from  a 
length  of  square  sectioned  hardwood,  in  a  hollow  spindle 
pattern-shop  lathe.  Allowance  for  draft  was  provided 
and  the  shanks  of  the  patterns  were  increased  in  length 
equal  to  the  thickness  of  the  matchboard,  as  shown  in 

Fig.  3.  The  twenty-four  holes  in  the  matchboard  were 
drilled  to  the  diameter  of  the  pattern  shanks.  As  soon 
as  the  plate  was  drilled  the  patterns  were  inserted  in 
their  respective  holes,  as  in  Fig.  3,  fixed  in  position  and 
the  necessary  gates  shown  in  dotted  lines  in  Fig.  1, 
fastened  in  place.  A  small  hole  for  the  runner  stick  was 
drilled  at  point  25.  Two  coats  of  varnish  were  applied, 
and  the  completed  match  plate  was  ready  for  use. 

Owing  to  the  free  venting  nature  of  our  sand,  it  was 
not  necessary  to  provide  risers  from  any  of  the  castings 
for  such  small  work. 

Twenty-four  castings  were  made  per  flask  and  an  out- 
put of  between  50  and  60  flasks  per  day  was  secured, 

so  that  practically  all  the  castings  were  delivered  with- 
in the  scheduled  time. 
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PIG.  1.  PATTERN  SENT  WITH  THE  ORDER.   FIG.  2.  PLAN 
OP  THE  MATCH  PLATE.   FIG.  3,  SECTION  OP 

MATCH  PLATE  WITH  PATTERN  IN  PLACE 
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Hole  wde  Radius  Turning  Tool 
BT  K.  a.   MlNSON 

The  r*dlaa  tool  shown  in  the  accompany  sketch  was 
Made  op  for  taming  large  flilats  of  I  and  1 !  In.  radius 
aa  a  Id«  of  valves  to  ba  machined  from  bnuui  castings. 
Aa  the  shape  had  to  he  fairly  accurate  and  the  cantings 
••»•  aot  atiff  aaoogh  to  permit  the  use  of  a  flat  form 
•aal  tkia  radtaa  tool,  which  took  only  a  few  hours  to 
■akc.  waa  aaad  «Hh  »»ry  good  reauiu. 

Tha  taalboUar  aapyort  A  waa  ahaped  down  to  stand- 
•H  i  K  1  la.  tool  siaa  to  flt  toolpoat  In  Uthe.  A  head 
waa  left  o«  ooa  and  of  thU  toolholdar  aupport  In  whuh 

waa  borad  a  hole  to  receive  the  shank  of  the  swinuing 
tooIhoMar  B.  The  toolholder  was  mniie  a  nice  turning 
fit  in  tha  aupport  and  aecurtni  by  means  of  u  wnsher  nnd 
nut  on  the  under  side.  A  hole  was  bntachfii  in  the  tool- 
holder  to  recaiva  a  A  in.  square  toolbit.  and  a  setscrew 
provided  for  clamping  it. 

The  toolholder  H  waa  turned  up  similar  to  a  small 
worm  wheal  blank.  ti«  shown,  and  the  teeth  in  it  were 

A  KAUU'it  Tt'RyiNtl  TOol. 

cut  by  assembling  the  toolholder  and  support  and  clamp- 
ing them  at  the  proper  heiRht  in  the  toolpost.  A  }-in.-lS 

U.  S.  S.  tap  was  dogK(>d  U'tween  centers  in  the  lathe, 
and  by  feeding  in  the  toolholder  slowly  and  using  the 
tap  as  a  hob,  the  teeth  were  very  quickly  cut  without 
the  necessity  of  gashing. 

The  worm  C  waa  a  i  in.-13  stud  turned  down  at  both 
ends  for  the  side  platea  D.  Both  worm  and  toolholder 
were  cyanided  to  give  aa  much  life  to  the  teeth  as 

poaaible 
Extension  for  Small  Twist  Drills 

By  F.  R.  McCurdy 

A  quickly  and  easily  made  extension  for  small  twist 
drills  is  shown  in  the  cut   herewith. 

Take  a  pice  of  cold-rolled  rod  somewhat  larger  in 
diameter  than  the  drill  it  is  desired  to  extend  and,  at  a 
safe  distance  from  the  end,  drill  a  cro.sshole  smaller  in 
diameter  than  the  drill.  Plug  this  hole  and  then  drill  n 
second  hole  to  cut  into  the  first  one  as  shown. 
Now  knock  out  the  remains  of  the  plug  and,  with  the 

drill  it  ia  desired  to  extend,  drill  a  hole  into  the  end  of 
the  rod  aa  far  as  the  crosaholes.  Next  file  flats  upon  the 
end  of  the  drill  shank  to  match  the  diameter  of  the 

TWIirr  HUII.I,   MXTICNMIO.V 

crosaholea,  and  drive  the  drill  into  the  end  ol  the  rod  so 
that  the  flattad  end  enters  the  slot  made  by  the  two crossholes. 

The  writer  has  drills  and  taps  extended  in  this  way 
that  have  been  In  aervice  for  ten  years. 
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Editorial 
Are  We  Downhearted? 

THE  beginning  of  President  A.  H.  Tuechter's  address to  the  Machine  Tool  Builders  at  Atlantic  City  has  in 

it  this  question,  "Are  we  downhearted?"  He  answered 
it  with  an  emphatic  no  and  his  sentiments  were  those 
of  the  great  majority  of  members  present.  And  with 
good  reason. 

Some  saw  the  new  radio  industry  absorbing  all  their 
stocks  of  certain  models  and  crying  for  more,  most  of 
them  had  taken  on  men,  all  of  them  had  more  Inquiries 
and  generally  better  business  in  April  than  in  many 
months.  One  manufacturer  was  heard  to  say  that  if  the 
remaining  months  of  the  year  were  as  good  as  April 
he  would  have  nothing  left  to  ask  for. 

The  report  of  the  association's  general  manager  told 
of  a  sfow  improvement  in  business  trend  since  July, 
1921.  A  warning  not  to  expect  anything  startling  in 

the  way  of  rapid  i-ecovery  was  also  included  but  the 
substantial  nature  of  what  is  going  on  is  further  indi- 

cated by  the  fact  that  the  figures,  being  on  a  dollar 
basis,  do  not  reflect  the  real  improvement.  Not  only 
is  the  dollar  of  1922  more  valuable  in  purchasing  power 
than  that  of  a  year  ago  but  machine  tool  prices  are 
considerably  lower  and  consequently  there  would  be  a 
much  more  evident  increase  in  shipments  if  tons  or 
number  of  machines  were  the  units  used. 

Sentiment  is  a  big  factor  in  the  business  world  and 
has  much  to  do  with  the  fluctuations  which  make  up  the 
business  cycle.  When  it  is  optimistic  and  has  the 
backing  of  the  cold  figures  of  the  economic  statistician 
to  back  it  up,  we  may  well  take  heart.  The  year  1922 
may  not  prove  to  be  a  very  profitable  one  for  machine 
tool  men  but  it  is  starting  out  with  a  promise  far 
beyond  expectations. 

Machine  Tool  Standardization 
A  STEP  that  means  much  to  the  men  who  u«e  ma- 

chine tools  was  taken  at  the  spring  convention  of 
the  National  Machine  Tool  Builders  Association.  By 
invitation  of  the  American  Engineering  Standards 
Committee  the  association  becomes  joint  sponsor  with 
the  American  Society  of  Mechanical  Engineers  for 
standards  for  machine  tool  elements. 

As  told  in  the  report  of  the  meeting  on  another  page 
the  A.  S.  M.  E.  committee  has  been  appointed  and  an 
organization  meeting  with  machine  tool  men  has  taken 
place.  Perhaps  too  much  emphasis  should  not  be  placed 
on  the  preliminary  steps  in  the  attempt  to  secure  ma- 

chine tool  standardization.  Other  committees  have  been 
appointed  and  have  accomplished  little. 

We  must  confess,  however,  to  a  feeling  of  confidence 

that  something  will  be  accomplished  by  the  new  com- 
mittee. The  user  is  becoming  wide  awake  to  the  meet- 

ing of  standardization  in  dollars  and  cents  and  his 
voice  is  being  listened  to  with  flattering  attention  by 
the  manufacturer  at  the  present  time.  According  to 
the  present  arrangement  he  is  to  have  a  voice  in  this 
standardization  movement  through  the  A.  S.  M.  E. 
representation  on  the  committee.     When  the  work  gets 

down  to  brass  tacks  he  will  have  a  further  chance  to 
say  what  he  thinks  should  be  done  and  he  will  have 
only  himself  to  blame  if  the  standards  that  are  finally 
adopted  do  not  meet  his  requirements. 

Standardization  has  also  a  direct  money-saving  appeal 
to  the  manufacturer.  Simplification  of  product  and 
elimination  of  unnecessary  sizes  can  accomplish  wonders 
in  the  machinery  industry  as  they  have  in  other  indus- 

tries. Personal  preferences  in  minor  matters  may  have 
to  go  by  the  board  for  the  general  good  but  even  though 
such  action  hurts  at  first,  it  is  soon  forgotten.  Does 
anyone  look  back  with  much  envy  to  the  days  when 
there  were  no  screw  thread  standards? 

A  Question  of  Prices 
ONCE  in  a  while  we  find  a  buyer  of  machine  tools 

who  appreciates  their  value  and  also  the  question 
of  price.  One  such  buyer  made  ice  cream  freezers 
for  hotels.  He  had  bought  a  boring  machine  and  as 
the  maker  happened  to  be  in  town  shortly  afterward  he 
dropped  in  to  see  how  things  were  going. 

"Fine  machine  you  sold  me,"  said  the  buyer.  "Does 
my  work  well — does  it  quickly,  does  it  accurately.  But 

if  you'll   pardon   my   apparent   rudeness   I'll    say   you 
were  a  d    fool  to  sell  it  to  me  for  two  thousand 
dollars. 

"That  machine  will  bore  more  ice  cream  freezers  than 
I  can  ever  sell.  I'll  never  have  to  buy  another.  You've 
made  your  only  profit  on  me  and  I'm  making  mine  on 
you  every  day.  My  ice  cream  freezer  isn't  half  so 
much  of  a  machine  as  yours.  Its  rough  and  crude  in 
comparison.  Yet  I  get  as  much  money  for  it  as  you 
asked  me  for  your  high-grade,  accurate  machine.  My 
machine  lasts  for  years  also,  so  I  charge  a  high  price 
for  it  as  the  user  gets  his  profit  out  of  it  for  years  and 

years.     You  ought  to  do  the  same." 

Opportunities  for  New  Machine  Operations 
A  RECENT  incident  may  point  out  a  lesson  vdth 

great  possibilities.  A  machine  builder  and  a  "five 
and  ten"  merchant  were  recently  traveling  together, 
and  the  subject  of  bent-end  curtain  rods  came  up.  It 
developed  that,  in  spite  of  being  sold  in  the  ten-cent 
stores,  the  rods  were  all  bent  by  hand. 

The  machine  builder  got  buzy  and  designed  a  machine 
for  the  job.  Then  he  got  the  name  of  the  maker  from 
the  "five  and  ten"  merchant  and  promptly  sold  him 
several  machines. 

This  is  another  example  of  the  point  brought  out  by 
Mr.  Berry,  of  the  Warner  &  Swasey  Company,  some 
time  ago  in  these  columns.  They  found  that  by  careful 
study  and  intensive  work  60  per  cent  of  their  sales  were 
to  lines  which  had  not  previously  been  considered  as 
possible  customers. 

If  ten-cent  curtain  rods  are  being  built  by  hand,  how 
many  other  articles  are  equally  susceptible  of  cost  re- 

duction by  machine  methods?  What  better  work  for 
a  live  trade  association  than  searching  for  outlets  in 
new  fields,  for  the  products  of  its  manufacturers? 
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the  machine  and  the  method  of  loclcing  the  gear  in  posi- 
tion provide  rigidity.  A  production  of  40  to  45  tocth 

per  minute  on  certain  ciaaites  of  worit  is  stated  to  be 
maintained  continuously.  Due  to  the  fact  that  the  ma- 

chine ia  entirely  automatic  in  operation,  no  particulnr 
degree  of  skill  is  re*juired  by  the  operator.  A  snitMitli 
finish  is  obtained  and  cutter  breaJcage  is  very  slight. 

The  cutter  is  rotHted  at  high  speed  by  a  belt  on  tin 
pulley  at  the  rear  of  the  head.  The  cutter  spindle  runs 
on  ball  bearings  mounted  in  a  housing  that  is  8(>t  .. 
centrirally  in  a  quill  in  the  head  of  the  machine.  II 
amount  of  eccentricity  can  be  varied  to  suit  the  thick- 
neiis  of  the  tooth  being  rounded.  The  spindle  thuH 
oscillatea  through  a  semi-circle,  traveling  acroaa  from 
one  side  to  the  other  of  the  tooth  profile.  The  quill  i.s 
mounted  in  adjustable  taper  bearings  to  give  compen- 

sation for  wear.  The  adjusting  nut  is  at  the  rear  of 
the  head.  The  screws  for  adjusting  the  eccentricity 
paas  through  the  taper  bearings.  A  gear  on  the  back 
taper  bearing  engages  with  gearing  driven  from  a  ver- 

tically oscillating  rack  operated  by  mechanism  in  the 
column. 

The  gear  is  held  in  position  on  a  table  in  front  of  the 
head.  A  atop  immediately  below  the  cutter  fit.t  in  the 
space  between  the  gear  teeth,  so  that  the  tooth  is  held 
rigidly  in  place  while  being  finished.  It  is  not  necessary 
to  center  the  gear  accurately,  as  the  stop  itself  holds 
each  tooth  in  the  proper  position  for  cutting.  When 
the  cut  is  complete  on  one  tooth,  the  work  table  slides 
forward  and  the  work  indexes.  The  same  mechanism 

that  seta  the  eccentricity  of  the  cutter  spindle  auto- 
matically adjusts  the  indexing  for  any  number  of  teeth 

of  the  required  pitch. 

The  machine  can  be  furnished  with  special  heads  fdi- 
carrying  the  gears.  A  large  head  is  used  for  hcuvv 
gears,  such  aa  those  on  the  rims  of  flywheels.  For 
geara  mounted  on  shafts,  provision  is  made  to  extend 
the  shaft  through  the  table.  Bevel  gears  are  mounted 
at  an  angle,  ao  as  to  bring  the  edge  of  the  tooth  in  tli' 
same  position  as  that  ordinarily  occupied  by  a  spui 
gear  tooth.  In  Fig.  2  can  be  seen  an  indexing  head  for 
holding  spiral  bevel  gears.  Other  attachments  suited 
to  H|Nx-ial  work  can  be  furnished. 

The  machine  can  be  equipped  for  motor  drive,  the 
motor  being  placed  on  a  separate  base  at  the  rear,  and 
belted  through  a  countershaft  to  overhead  pulleys  car 
ried  at  the  back  of  the  machine.  An  oil  pump,  piping 

and  guarda,  aa  well  aa  a  cutter,  arbor  and  gear-holding 
head,  are  furnished  with  the  machine. 

The  machine  is  made  in  three  sizes.  The  No.  1  has 

a  capacity  up  to  24  in.  in  diameter  on  gears  of  4-pitch 
or  finer  and  of  16  in.  on  gears  up  to  2-pitch.  It  occupies 
a  floor  space  of  8  x  4  ft.  and  has  a  weight  of  1,700  lb. 
The  No.  2  machine  can  handle  gears  up  to  4-pitch  86-in. 
in  diameter,  and  up  to  2-pitch  80  in.  in  diameter.  The 
floor  space  ia  8  x  6  ft.  and  the  weight  2,100  lb.  The 
No.  8  machine  handles  gears  of  1  to  4  pitch  up  to  GO  in. 
in  diameter.  It  requires  a  floor  space  of  4  x  7  ft.  and 
weighs  4.200  pounds. 
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Excelsior  No.  14  Angle-Bending  Machine 
The  machine  shown  in  the  accompanying  illustration 

is  intended  for  bending  angle  iron  into  circular  form. 
It  has  recently  been  placed  on  the  market  by  the  Ex- 

celsior Tool  and  Machine  Co.,  East  St.  Louis,  III.,  and 
is  designated  as  the  No.  14  machine.  It  will  cut  to 
length  and  bend  angle  iron  up  to  2  x  2  x  i  in.  in  size, 
and  a  true  circle  can  be  formed  without  twisting  or 

defacing  the  angles.  Bar  iron  and  T-iron  can  also  be 
formed  with  the  same  rolls,  which  are  adjustable  in 

position  to  suit  the  requirements.  Special  rolls  are  re- 
quired for  pipe  and  channel  iron  or  other  unusual 

shapes. 
All  three  roll  shafts  are  driven,  so  that  small  circles 

can  be  rolled  by  one  pass  through  the  machine  with 
the  ends  actually  closing  together.  There  are  two  rolls 
on  each  shaft,  and  steel  washers  are  placed  between 
each  pair  of  rolls  to  allow  for  the  insertion  of  one  leg 
of  the  angle.  Each  roll  has  one  straight  and  one 
rounded  edge.  This  equipment  permits  of  rolling  circles 
with  the  flange  to  either  the  inside  or  the  outside.  A 
guide  insures  that  the  angle  iron  takes  the  proper 
path  and  is  not  distorted.  On  angle  iron  IJ  x  li  x  A  in. 
in  size,  circles  as  small  as  14  in.  in  diameter  can  be 
formed  by  two  passes  through  the  machine. 

The  machine  is  equipped  with  a  friction  clutch,  and 
can  be  adapted  to  either  belt  or  motor  drive.  It  can 
be  started  or  stopped  with  the  work  under  pressure. 
The  frame  is  semi-steel,  and  the  rolls  are  made  from 

EXCELSIOR    NO.    14    ANGLE    BENDING    MACHINE 

forged  and  hardened  tool  steel.  They  are  driven  by 
gears  with  a  14:1  ratio  from  the  driving  pulley.  This 
pulley  ordinarily  rotates  at  200  r.p.m.,  and  3  hp.  is  re- 

quired to  operate  the  machine. 
The  machine  may  be  furnished  either  with  or  without 

the  cutting  attachment  or  the  motor  drive.  It  has  a 
height  of  5  ft.  and  requires  a  floor  space  of  4  x  5  ft. 
It  weighs  1,800  lb.  without  the  motor  and  shearing 
attachment,  the  weight  of  the  latter  being  200  pounds. 

Scherr  Automatic  Saw  Sharpening  Machine 
George  Scherr,  126  Liberty  St.,  New  York,  N.  Y.,  has 

recently  added  a  No.  2  size  to  his  line  of  automatic  saw 
sharpening  machines.    The  machine  is  larger  than  the 

} 

tm 
Lj/ n 
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SCHERR  NO.   2  SAW   SHARPENING  MACHINE 

No.  1  model,  and  intended  for  sharpening  circular  saws 
from  IJ  to  8  in.  in  diameter.  It  is  used  on  all  types 
of  circular  metal  saws,  screw  slotting  cutters  and 

jewelers'  and  slitting  saws.  The  machine,  as  shown  in 
the  accompanying  illustration,  is  self  contained  and 
mounted  on  a  cast-iron  column. 

Saws  up  to  ̂ 2  in.  thick  and  having  holes  from  3  to  1 
in.  can  be  handled.  Indexing  is  done  by  means  of  the 
saw  being  sharpened,  so  that  variations  in  distance  from 
tooth  to  tooth  cause  no  difficulty.  The  machine  will 
feed  saws  with  teeth  broken  out,  so  that  damaged  cut- 

ters can  be  re-conditioned. 
The  machine  carries  a  wheel  4J  x  g  in.  in  size,  the 

bearings  of  the  grinding  spindle  being  tapered  so  that 
adjustment  for  wear  can  be  made.  The  tight  and  loose 
pulleys  are  3  in.  in  diameter  and  ordinarily  run  at  650 
r.p.m.  The  machine  measures  12  x  24  x  36  in.,  the  col- 

umn being  30  in.  high.    The  net  weight  is  135  pounds. 

Marvin  &  Casler  Jack,  Blocks 
and  T-Slot  Nut 

The  Marvin  &  Casler  Co.,  Canastota,  N.  Y.,  has  re- 
cently brought  out  some  equipment  for  use  on  the 

tables  of  machine  tools  when  setting  up  work.  The 
T-slot  nut  shown  at  the  right  of  Fig.  1  is  intended 
particularly  to  permit  of  putting  additional  clamps  on 
work  secured  to  a  machine  table,  although  it  can,  of 
course,  be  employed  when  the  work  is  first  clamped 
down.  If  an  additional  bolt  is  needed  on  the  set-up, 
the  nut  can  be  slid  in  position  from  the  end  of  the 
T-slot  and  the  stud  or  bolt  with  its  clamp  can  be  in- 

serted from  above.  In  this  way,  it  is  frequently  pos- 
sible to  avoid  resetting  the  work,  as  would  be  necessary 

to  add  T-head  bolts  of  the  ordinary  type. 
There  is  no  danger  of  the  nut  injuring  the  T-slot,  as 

happens  with  a  T-head  bolt  which  is  permitted  to  turn 
in  the  slot  and  damage  the  edges.  The  nut  presents  a 
large  wearing  surface  to  the  slot.  Its  use  permits  of  a 
reduction  in  the  cost  of  clamping  equipment,  as  studs 
of  all  lengths  can  be  employed  with  it.     The  nut  can 
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TW  jocli  arrow  kaa  a  polat  at  on*  end  and  a  flat 
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Hhh.  olthar  and  of  the  screw 
la  eoatoet  with  tho  work  by  merely 

the  poaittea  of  the  Jack.  The  screw  has  an 
of  I  itL.  and  ita  pitch  ia  fine  enough  to  pre* 

h  froaa  ranniBg  down  while  the  cut  ia  being  made. 
For  ■■■>  haighla.  Ik*  Jack  may  be  placed  directly  on 
tka  toMa  of  tka  — tiMwa.  ito  minimum  height  being 
II  ia.  to  Ik*  top  of  the  point  and  1|  in.  to  the  top 
af  the  lat  awf aea. 

Whaa  daairad  to  ineraaaa  tha  height  of  the  Jack. 
tahalar  artaaeina  block*  are  piacad  under  it.  The  blocks 
H  aroaad  tlw  Jack,  tha  flaaga  of  which  boars  on  the  top 
wi  tlMB.  8a««ral  awtaaaloiM  can  be  placed  on  top  of 
•ach  adMr.  aa  aa  to  prevUa  a  block  of  any  height  neces- 
aary.  Two  of  the  axteaaiona  are  abown  at  the  bottom 
o«  tha  kfl^iaad  aide  of  Fig.  1.  It  will  be  noted  that 
tiara  u*  hloefea  oa  top  of  each  extcnaion :  they  are  em- 

boUi  aa  bearing  surfaces  for  tha  work  and  as 
to  aaa  between  sections  of  the  extensions. 

Th»  titaaalea  or  tubing  is  about  21  in.  in  outside 
iaastor  aad  made  up  in  lengths  of  1,  21.  41  and  91  in. 

rig.  S  shows  a  large  aluminum  casting  clamped  to  the 
of  tha  aMchiae  aad  aupportad  by  the  Jacks  and 

na  t   wuKK  arr  < 1U  AMD  KXTKN-MION 

Oliver  No.  133  Hand  Planer  and  Jointer 
A  portabia.  ball  baaring,  motorslrivcn  hand  planer 

and  Jointer  that  ia  intand«>d  fur  mount inR  on  a  liench 
haa  recently  bean  placed  on  the  market  by  tho  Oliver 
Machinery  Co.,  Grand  Rupids.  Mich.  The  machine  i^ 
designated  aa  the  No.  188.  and  is  made  in  4-  and  6-iii 
aiaea.  The  G-in.  machine  pUnea  6}  in.  wide,  and  the 
4-in.  machine  41  in.  wide.  Both  aiies  rabbet  up  to 
i  in.  Tha  machine  is  intended  for  replacing  the  haiul 
plana  whoo  Jointing  and  fitting  wood. 

Tha  baaa  ia  a  one-piec«  casting,  and  carries  all  of  tli. 
parts  of  the  machine,  ao  that  the  whole  unit  may  b<- 
eauily  moved  from  one  place  to  another.  The  tables  arc 
mounted  on  inclined  dovetailed  ways,  and  are  rained 
and  lowered  by  means  of  handwheeia  and  screws.  Eat ) 
table  haa  a  steel  lip  next  to  the  throat  opening.  Tlu 
full  height  of  the  table  ia  6  inchea. 

The  fence  can  be  quickly  adjusted  to  any  position  on 
the  tables,  and  tilted  and  locked.  When  not  in  usi'. 
it  may  be  moved  back  and  swung  out  of  the  way.  An 
aluminum  safety  guard  that  operates  automatically  is 
provided  on  the  table.  It  keepa  the  unuHed  portion  of 
the  knives  covered,  and  yet  doea  not  interfere  with  tho 
operation  of  the  machine. 
The  cutter  head  is  fitted  with  three  tungsten- 

chromium  steel  knivea,  each  1  in.  thick  and  1  in.  wide. 
The  cutting  diameter  is  31  in.  The  head  runs  on  self- 
aligning,   inclosed  ball   bearings,  and  is   directly  con- 

The  a«UbUity  of  the  arrangement 
a*  it  ia  poaaible  to  quickly  obtain  the 

aadrr  aay  part  of  the  work. 
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nected  to  the  electric  motor  by  means  of  a  universal 
flexible  coupling.  Thus,  no  belts,  pulleys  or  counter- 
shafta  ara  necessary,  and  the  machine  may  be  set  up 
wherever  desired  without  reference  to  a  line  shaft. 

The  motor  is  fully  inclosed,  ventilated  and  fitted  with 
ball  bearings.  It  operates  at  8,600  r.p.m.  on  either 
alternating  or  direct  current  of  110  or  220  vdts.  It 
may  thus  be  run  from  an  electric  lighting  circuit, 
so  that  the  machine  may  draw  current  from  any  con- 

venient socket.  The  6-in.  machine  has  a  ̂ -hp.  motor, 
and  the  4-in.  machine  a  1-hp.  motor.  The  flexible 
electric  cord  with  plug  and  switch  are  furnished  with 
the  machine.  A  rotary  snap  switch  is  provided  when 
an  alternating  current  motor  is  used. 
An  attachment  may  be  furnished  for  setting  and 

sharpening  the  knives,  so  that  they  all  cut  uniformly. 
A  cast-iron  column  for  supporting  the  machine  from 
the  flo<ir  can  alao  be  provided.  The  bench  space  re- 

quired by  the  4-in.  machine  is  26  x  16  in.,  and  by  the 
6-in,  machine  82  x  18  in.  Tho  machines  weigh  1.30 
and  160  lb.,  respectively,  when  crated,  and  1G6  and  200 
lb.  when  boxed.  The  contents  of  the  export  boxes  are 
3  and  4  cu.ft.  respectively. 
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Eureka  Demountable  Steel  Trestle 
Reinhold  Bettermann,  Johnstown,  Pa.,  has  recently 

placed  on  the  market  a  demnuntable  trestle  or  "horse" 
.for  use  in  an  industrial  plant  to  support  work.     The 

EITRRKA   DEMOTTNTABL.E  STERL  TRESTLE 

principal  feature  of  the  device  is  that  it  is  made  entirely 
of  steel. 

The  stools  have  four  legs  each,  and  are  of  pyramid 
form.  They  are  heavily  braced  so  as  to  provide  rigid 
support.  They  can  be  used  individually  for  support- 

ing automobile  rear  axles  and  such  work,  being  particu- 
larly applicable  in  a  garage.  The  stools  are  also  made 

with  a  special  slot  at  the  top,  for  use  under  axles 
fitted  with  truss  rods. 

To  form  the  trestle,  two  stools  support  the  T-bar. 
Notches  in  the  bar  permit  of  varying  the  distance  be- 

tween the  stools.  Because  of  the  fact  that  the  device 

can  be  readily  dis-sembled,  the  horse  can  be  easily 
stored,  and  takes  up  but  a  small  amount  of  space.  The 
stools  may  be  stacked  one  on  top  of  the  other.  Because 
of  the  construction,  their  life  should  be  practically 
unlimited.  They  are  made  in  heights  from  13A  to  30 
in.,  the  weights  varying  from  11  to  30  pounds. 

Steel  trestles  with  the  legs  riveted  to  the  T-bar  can 
also  be  supplied,  when  it  is  not  necessary  to  have  the 
device  demountable.  The  standard  size  is  30  in.  height 
and  42  in.  length. 

Austin  Drilling  Machine  Vise 
The  J.  L.  Austin  Manufacturing  Co.,  419  Van  Buren 

St.,  Milwaukee,  Wis.,  has  recently  brought  out  the  vise 
shown  in  the  accompanying  illustration  for  use  on  drill- 

ing machines.  The  vise  is  intended  for  quickly  securing 
small  parts  requiring  drilling,  so  that  such  pieces  are 
not  held  in  place  by  hand.  Special  jigs  and  fixtures 
are  not  necessary  for  many  drilling  operations,  because 
the  parts  can  be  securely  held  by  means  of  the  vise. 

The  vise  is  made  of  cast  iron  and  intended  to  with- 
stand hard  usage.  Two  flanges  on  the  base  permit  of 

attachment  to  the  table  of  the  drilling  machine.  The 
handle  is  so  secured  to  the  end  of  the  operating  screw 
that  it  can  be  swiveled  to  permit  of  operation  in 
cramped  positions.  The  jaws  are  3  in.  wide  and  1*  in. 
deep;  they  open  4  in.  The  3-in.  screw  has  an  Acme 
thread.     The  weight  complete  is  10  jMunds. 

Conant  &  Donelson  Screw  Cutting  Die 

An  addition  to  the  line  of  "Reliable"  two-part  screw 
cutting  dies  made  by  Conant  &  Donelson,  Conway,  Mass., 
is  shown  in  the  illustration.  It  is  made  in  all  com- 

mercial sizes  from  ̂ a  in.  upward  and  fits  the  same  collet? 
as  corresponding  sizes  of  the  regular  product. 

The  featme  of  the  new  die  is  the  way  in  which  the 
face  is  ground  to  curl  the  chips  ahead  of  itself  instead 
of  allowing  them  to  fill  and  clog  the  clearance  spaces. 
The  manner  in  which  this  object  is  accomplished  is  by 
undercutting  the  edges  in  a  sharp  diagonal,  following 
the  principle  that  was  long  ago  applied  to  the  com- 

AUSTIN  DRILLING  MACHINE  VISE 

CONANT  &  DONELSON  SCREW  CUTTING  DIE 

paratively  well-known   "gun"  tap  to  secure  the  samt 
effect  when  cutting  internal  threads. 

The  advantage  claimed  for  this  die  is  that  it  is  a 
free  cutting  tool  with  less  likelihood  of  being  broken 
by  reason  of  chips  becoming  wedged  in  the  clearances. 

Bentley  &  Holmgren  Vise  Handle 
In  order  to  permit  of  quick  operation  in  positioning 

the  movable  jaw  of  a  screw-type  milling  machine  vise, 
the  B.  &  H.  vise  handle  has  recently  been  brought  out 
by  Bentley  &  Holmgren,  406  Court  Exchange  Bldg., 
Bridgeport,  Conn.  The  ordinary  handle  placed  at  right- 
angles  to  the  screw  does  not  permit  of  quick  operation, 
and  frequently  interferes  with  the  table  or  some  part  of 
the  setting,  so  that  it  is  necessary  to  turn  it  through 
only  a  portion  of  a  turn  and  then  remove  and  replace 
it  for  the  next  twist.  Also,  it  very  frequently  happens 
that  the  handle  is  permitted  to  strike  the  table  at  the 
completion  of  each  twist,  so  that  injury  is  done  to  the 
machine  itself. 

The  B.  &  H.  handle  is  a  one-piece  drop  forging,  and 
casehardened.  It  has  two  square  holes  at  right-angles 
to  each  other  in  the  boss.  The  handle  is  so  positioned 
in  relation  to  the  boss  that  when  it  is  applied  in  one 
position,  as  shown  at  the  left  of  the  accompanying  illus- 

tration, it  swings  clear  of  the  table  and  can  be  rapidly 
revolved.  Applied  in  the  other  position,  as  shown  at 
the  right,  it  gives  a  long  lever  that  permits  of  tight- 

ening the  screw. 
It  is  stated  that  an  adjustment  of  2  in.  of  the  vise 
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TIM  teal  b  tttad  with  bnll  bearing*  at  each  end  of 
M  wptuiU.     It  la  tntended  for  om  in  lapping  iimall 
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Pocket-Knife  Standardization 
What  haa  been  doiu<  towanl  stnudardiiation  of  di<sip:na 

In  the  pocket-knife  iiutusti>  i»  shown  by  the  follnwing 
paragraphs  from  a  report  of  a  trade  aasociation  in  that 
indu:<try.  The  aaving  cfTKted  might  well  influence 
other  induatriaa  to  follow  the  example  purtioularly  in 
linea  that  are  m*  many  and  varied  as  pocket  knives. 

"When  our  industry  whs  called  on  by  the  War  Board 
to  eliminate  all  unnecessary  patterns  and  reduce  our 
line  to  a  minimum,  a  committee  was  selected  from  our 
industry  to  adopt  n  certain  number  of  standard  patterns 
and  request  all  manufacturers  to  di.scontinuo  the  pro- 

ducing of  an>'thing  other  than  these  standard  patterns. 
"We  found  when  we  came  to  get  into  this  work  that 

some  factories  were  producing  as  high  as  a  thousan' 
to  fifteen  hundred  distinct  styles  of  pocket  knives.  Tin 
number  was  reduced  to  one  hundred  basic  patterns,  witii 
about  three  hundred  styles  being  produced  from  them 
This  included  different  coverings,  handles,  blades,  et> 

"The  number  of  basic  patterns  in  the  American 
pocket-knife  industry  varied  in  the  different  factories 
from  two  hundred  to  five  hundred,  from  which  were 
developed  styles  ranging  anywhere  from  five  hundred 
to  twenty-five  hundred.  This  number  of  basic  patterns 
has  been  reduced,  not  to  exceed  one  hundred  and  not  to 
be  developed  beyond  three  hundred.  Possibly  some 
manufacturers  today  are  developing  as  high  as  three 

hundred  patterns,  but  you  can  see  that  this  is  a  tre- 
mendous reduction  in  basic  patterns,  aa  well  as  the 

number  of  styles  developed  from  them." 

Variations  in  Machinery  Exports 
The  \'alue  of  our  exports  of  passenger  automobiles 

dropped  from  $2,366,699  in  192U  to  |32,80S  in  1921, 
partly  because  the  market  was  saturated,  and  because 
the  total  absence  of  good  roads  between  the  large  cili< 
confines  the  use  of  cars  to  the  streets  of  a  few  commci 
cial  centers.  Competition  from  Germany  and  other 
countries  was  largely  responsible  for  the  decrease  in 
our  exports  of  dyestuffs  from  $6,309,168  in  1920  to 
$76.1,427  in  1921.  although  even  this  figure  is  gratifying 
when  we  consider  that  we  sent  practically  no  dyestutr.s 
to  China  in  1918-14. 

The  marked  increase  both  in  number  and  value  in 
shipments  of  locomotives  from  20,  valued  at  $328,620, 
in  1913-14,  to  86,  valued  at  $3,370,610,  in  1920,  and  to 
104.  worth  $5,119,837,  in  1921,  has  been  the  result  of 

American  selling  enterprise  and  of  the  need  of  first- 
class  motive  power  on  the  Chinese  railways.  This  is 
only  one  feature  in  the  general  increase  of  our  exports 
of  industrial  machinery  to  China,  for  which  the  full 
American  figures  are  not  yet  available,  but  which  in 
1920  were  about  three  times  as  great  as  in  1913.  Still 
more  gratifying  is  the  fact  that  in  1920  we  furnished 
64  per  cent  of  the  total  amount  of  industrial  machinery 
purchased  by  China,  while  in  1911  we  shipped  only  9 
per  cent.  Our  exports  in  1920  of  textile  machinery  to 
China  were  more  than  50  per  cent  of  the  total.  alx>ut 
louble  the  shipments  from  the  United  Kingdom,  and 
more  than  three  times  aa  great  aa  those  of  Japan.  Our 
exports  to  China  in  1920  of  machinery,  excluding  agri- 

cultural, embroidering,  knitting,  and  sewing  ma- 
chinery, were  more  than  half  the  total,  more  than 

twice  as  larga  aa  the  shipments  of  the  United  Kingdom, 
and  more  than  three  times  as  great  aa  thoae  of  Japan. 
—Commerce  Rtporti. 
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Price  of  Farm  Implements 
Not  Advancing 

In  a  statement  as  to  farm  implements, 
Chairman  Anderson  of  the  Congres- 

sional Agricultural  Commission  which 
is  investigating  agricultural  conditions 
says: 
"We  have  found  that  the  weighted 

average  of  farm  implements'  factory 
price,  exclusive  of  power  equipment 
and  twine,  shows  that  price  to  be  41 
per  cent  above  1913;  inclusive  of  power 
equipment  and  twine,  these  prices  are 
now  approximately  20  per  cent  above 
1913.  It  would  appear  that  the  factory 
price  of  agricultural  implements  does 
not  show  price  advances  to  such  a 
marked  degree  as  other  commodities 
and  that  they  are  rapidly  receding  to 
a  lower  price  level.  In  1914  the  trans- 

portation charge  on  agricultural  imple- 
ments was  about  11  per  cent  of  the 

selling  price  to  the  farmer,  including 
the  freight  on  raw  material  entering 
into  the  manufacture,  and  in  1921,  it 
increased  to  15  per  cent.  A  reduction 
in  freight  rates  on  each  basic  com- 

modity, such  as  pig  iron,  steel,  coal 
coke  and  lumber,  would  assist  in  re- 

ducing the  farmer's  expense  for  farm 
implements." 

Tests  for  Toolbits 
The  Bureau  of  Standards  of  the  De- 

partment of  Commerce  has  completed 
a  series  of  sixty  tests  of  one-half  inch 
toolbits  made  of  several  grades  of 
high-speed  steel  which  had  been  sub- 

jected to  various  heat-treatments.  The 
steel  used  was  the  same  for  each  test, 
containing  62  per  cent  carbon,  3.5  per 
cent  chromium,  15.5  per  cent  tungsten, 
and  1.6  per  cent  vanadium.  Results, 
in  pounds  of  metal  cut  away,  are  shown 

I
 
 

in  the 
 follow

ing  tab
le: 

Prehe
atinK

  

Harde
nine 

 
Lb.  of  Metal  Cut 

(Time  for  Cut       (Time  for  Cut  Per  Tool 
20  Min.)  5  Min.)  (4  Tools  Tested.) 

I,400deg.  F.         2,4!7deg.  F-oil  9  1 
I.SOOdog.F.        2.4l7deg.  F-oil  10. 1 
l,600deg.F.         2,4 1 7  deg.  F-oil  5   I 
l,600deg.  F.        2,4 17 deg.  F- water  5.1 

All  testing  conditions  were  the  same. 
The  results  obtained  when  using  water 
as  the  quenching  medium  are  about  the 
same  as  when  using  oil  for  this  par- 

ticular case. 

House  Drops  Dahlgren 
Naval  Station 

During  consideration  of  the  naval 
appropriation  bill  by  the  House,  Mary- 

land representatives  were  successful  in 
eliminating  appropriations,  other  than 
those  for  maintenance  in  a  closed  down 
condition,  for  the  naval  proving  ground 
at  Dahlgren,  Va.  The  House  elimi- 

nated the  appropriations  by  a  vote  of 
106  to  67.  Maryland  representatives 
contended  that  as  it  was  a  war  emer- 

gency plant  it  should  be  abolished. 

Sinram  Re-elected 
At  the  annual  meeting  of  the  Ameri- 

can Gear  Manufacturers'  Association, 
held  recently  at  Buffalo,  F.  W.  Sinram, 
president  of  the  Van  Dorn  &  Dutton 
Co.,  of  Cleveland,  Ohio,  was  re-elected 
president  for  the  ensuing  year.  The 
vice-presidents  chosen  are  Ray  Johnson 
and  D.  F.  Waterman.  F.  D.  Hamlin 
was  re-elected  secretary-treasurer. 
Four  new  members  of  the  executive 
committee  were  elected;  they  are  J.  B. 
Foote,  E.  E.  Frost,  D.  F.  Goedke  and 
W.  H.  Phillips. 

International  Chamber  in 
Italy  Next  Year 

The  next  general  meeting  of  the  In- 
ternational Chamber  of  Commerce  will 

be  held  in  Rome,  Italy,  the  week  of 
March  19,  1923,  it  was  announced  last 
week  by  the  American  section  of  that 
body.  In  arriving  at  this  decision  the 
board  of  directors  of  the  International 
Chamber  which  just  met  in  Paris,  was 
influenced  to  a  great  extent  by  the  pos- 

sibilities of  the  Genoa  conference. 
The  next  meeting  of  the  executive 

committee  of  the  International  Chamber 
will  be  held  in  Paris  on  May  26  and 
will  be  followed  by  a  meeting  of  the 
board  of  directors  on  July  10.  At  that 
time  it  is  expected  that  the  results  of 
the  Genoa  Conference  will  be  fairly 
definite  and  plans  will  then  be  made 
for  the  nejct  general  meeting  of  the 
chamber. 

Motion  Pictures  in  Develop- 
ment of  Foreign  Trade 

At  a  conference  of  manufacturers 
with  various  government  representa- 

tives last  week,  the  value  of  motion 
pictures  in  industry  was  discussed. 
Director  Klein,  of  the  Department  of 
Commerce,  said  that  17  per  cent  of 
American  manufactured  mechanical 
machinery  was  exported  and  that  mo- 

tion pictures  were  valuable  in  the 
development  of  foreign  trade.  Director 
Bain,  of  the  Bureau  of  Mines,  spoke 
of  the  valuable  results  obtained  by  that 
Bureau  with  motion  pictures  in  pro- 

moting safety  in  mining  operations.  A 
board  of  review  was  established  by  the 
two  bureaus  to  aid  manufacturers  in 
preparing  and  distributing  films  for  use 
in  foreign  markets.  This  board  will 
supervise  film  production  and  advise 
manufacturers  as  to  the  needs  of  the 
various  foreign  fields. 

The  Patent  Convention 
After  having  reviewed  the  arguments 

for  and  against  the  revival  of  the 
Patent  Convention  with  Germany,  the 
State  Department  is  understood  to  be 
inclined  to  revive  the  treaty  under  the 
authority  conferred  by  the  Senate. 

Some  Machine  Tool  Manu- 
facturing Statistics 

When  the  1919  census  was  taken, 
there  were  403  establishmcits  in  the 
United  States  engaged  in  the  manufac- 

ture of  machine  tools.  The  aggregate 
horsepower  employed  in  this  industry 
is  given  in  a  special  report  by  the 
Bureau  of  the  Census,  made  for  the 
Senate  Finance  Committee,  as  being 
100,433.  These  plants  employ  132 
steam  engines  developing  20,305  hp.; 
17  steam  turbines,  developing  6,650  hp.; 
55  internal  combustion  engines,  devel- 

oping 2,249  hp.;  16  water  wheels, 
developing  1,033  hp.;  11,408  electric 
motors,  developing  98,817  hp. 
The  capital  employed  by  concerns 

engaged  in  the  manufacture  of  ma- 
chine tools  is  given  as  being  $231,039,- 

843.  Salary  and  wage  payments  in 
1919  totaled  $84,216,825.  The  value  of 
products  was  $212,400,158.  There  were 
8,519  officers,  superintendents,  man- 

agers and  other  salaried  employees. 
The  average  number  of  wage  earners 
employed  was  53,111. 

Compulsory  Patent  Bill 
To  Be  Re-Drafted 

Such  determination  against  compul- 
sory working  of  patents  was  brought 

forward  at  the  initial  hearing  on  that 
subject  that  Senator  Stanley  deter- 

mined to  re-draft  his  bill.  He  expects  to 
eliminate  the  five-  and  two-year  limi- 

tations and  change  his  bill  so  as  to  pre- 
scribe that  patents  shall  be  worked 

within  a  reasonable  time,  to  be  deter- 
mined by  the  Commissioner  of  Patents. 

Thomas  E.  Robertson,  commissioner 
of  patents,  declared  his  unalterable  op- 

position to  a  working  clause,  because  he 
believes  it  is  imperative  that  the  paten- 

tee have  a  monopoly.  It  is  necessary, 
he  said,  to  encourage  invention  and  also 
is  necessary  to  make  the  patent  readily 
saleable.  A  working  clause,  he  de- 

clared, would  discriminate  greatly 

against  the  small  inventor.  He  pointed' out  that  the  term  of  patents  was 
changed  from  fourteen  to  seventeen 
years  because  it  was  shown  that  profits 
accrued  mainly  in  the  latter  part  of  the 
term. 

It  was  pointed  out  at  the  hearing 
that  a  large  number  of  patents  are 

taken  out'  for  protective  purposes  only 
during  the  research  period.  For  that 
reason,  it  was  held  that  compulsory 

production  would  have  the  effect  of  giv- 
ing a  body  blow  to  all  research. 

Frederick     P.     Fish,     widely    known 
patent  attorney,  of  Boston,  and  A.  C,  s 
Oliphant,    of    the    Federated    Americaa; 
Engineering     Societies,     were     among 
those  who  appeared  against  the  bill. 

The  position  of  the  Secretary  of  War 
and  of  the  Ordnance  Department  Was 
that  the  national  defense  is  involved  in 
the  matter  of  patents,  particularly 
when  foreigners  are  not  required  to 
manufacture   in  this   country. 
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Springfield.  Mass.,  manufacturer  of 
■Mtorrvcivs,  Ws  adopted  an  overtime 
aeWdwa  in  two  departments,  and  is 
liriii'if  the  woricing  force  throuxh- 
aat  IW  plant.  April  production  ran  to 
lAOO  machines,  or  more  than  double 
taa  ootput  of  January  and   February. 

Far  atvaral  weaks  past  tW  Stewart- 
Warner  Spaadomatar  Corporation,  Chi- 

cago, III.,  has  added  to  its  working  furce 
at  tW  rato  of  from  2M  to  300  em- 
ployeas  a  weak.  OparatioBs  Wva  Wan 
(aerassed  over  SOD  per  cent  as  compared 
arith  this  time  a  year  ago.  Manufacture 
is  commencing  on  a  number  of  ncw 
aatoaiobile  specialties,  including  spot- 

lights and  gasoline  meters. 

The  ContinenUl  Motors  Corporation 
has  adopted  a  night  shift  of  600  men 
at  its  plant  at  Muskegon,  Mich.,  work- 

ing on  a  large  order  for  motors  for  the 
Durant  Motor  Co.  Operations  are  be- 
imr  advancad  at  the  Detroit  plant, 
which  is  now  (iving  employment  to 
1^800  men,  or  BO  par  cent  more  than  at this  saaM  tiaa  a  year  ago. 

TW  MeCord  Manufacturing  Co.,  Chi- 
cago, nt,  raaaofacturer  of  automobile 

radiatora.  gaskeU,  etc.,  is  increasing 
prodnotion  at  its  Racine,  Wlx.,  plant, 
and  will  place  a  full  time,  full  capacity 
Bchednir  in  operation  early  in  May. 
Manufactara  is  also  being  advanced  at 
other  planto  of  the  company. 

TW  American  Car  and  Foundry  Co. 
ia  advancing  tW  production  schedule 
and  increasing  the  working  force  at  ita 
plant  at  JrfTcrsonville,  Ind.  Orders  on 
nsnd  Inmre  rontinuouii  operation  for 
tW  balance  of  the  year.  Recent  assign- 
meaU  for  the  plant  include  24  cars  for 
the  Loaisville  k  .Nashville  Railroad;  15 
cars  for  the  Interstate  Public  Service 

Co.,  Indianapolis;  SO  cars  for  the  Chi- 
caco  A  Nortnwcatern  Railroad;  and  re- 
pans  to  X6  pasaanger  cars  for  the  New 
York  Central  Lines. 

TW  Duplex  Printing  Press  Co.,  Bat- 
tle  Creek.    MIrh.,   is   mcreasing   opera- 

TW  Atlas  Drea  Farga  Co..  t.an*tac, 
Mli^  kaa  idaatid  mm  aearttae  •rhrdala 
la  a  Baaitir  of  dapartaMrta  at  iu  plaat 

ara    aa    a    capacity    haila 
IW   warW.  aaid  entrr>   on 
pimiaMm  at  tkis  rate  for 

TW  annual  meeting  of  the  Amen 
ran  Welding  Society  was  held  in  the 
Engineering  Societies  Building,  New 
York  City,  from  April  M  to  29.  The 
pnigram  included  the  reading  of  paper> 
on  weldinir  and  related  subjects,  and  « 
series  of  discussions  on  the  adoption 
of  standard  speciflcations  and  codes. 
At  tW  technical  seaaion  of  the  meeting 
tluraa  intereating  papers  were  raaa. 

They  were;  "Weldina'of  Heavy  Copprr 
Plate."  by  A.  S.  Klnsey:  "Elect  n. 
Welding  of  Dredge  Pipes,''  by  J.  H. 
Nead  and  R.  L.  Kenyan;  "Thermit 
Welding,"  by  J.  H.  Deppalar.  Separate 
aeasions  ware  held  on  electric-arc  and 
gas  welding.  The  committee  on  train- 

ing of  operators  reported  cnnsiderabla 
prograaa  along  theaa  lines  and  was 
autnorised  to  continue  its  work  during 
the  next  year. 
The  election  of  officers  resulted  in 

the  selection  of  Charles  A.  McCune,  of 
tW  Page  Steel  and  Wire  Co.,  Bridge- 

port, Conn.,  as  president;  W.  H. 
Nantack.  of  Ballston  Spa.,  N.  Y.,  vice- 
president  for  the  New  York  and  New 
England  district;  T.  T.  Oechsle,  Phila- 

delphia, Pa.,  vice-president  for  the middle  Eastern  district;  W.  A.  Slack. 
Chicago,  vice-president  for  the  midillr 
Western  district.  Directors  elected 
were:  James  Burke,  Erie.  Pa.;  Herman 
L«mp,  Erie,  Pa.;  H.  I.  Walsh,  Newport 
News,  Va.;  A.  F.  Jenkins,  Baltimore, Md. 

In  recognition  of  hiit  services  to  the 
welding  induBtry  and  to  the  society,  the 
members  elected  Comfort  A.  Adams  Ut 
honorary  membership  in  the  American 
Welding  Society.  Mr.  Adams  was  the 
founder  of  this  society  and  has  been 
instrumental  in  bringing  it  to  its 
present  state  of  success.  The  society 
also  conferred  this  honor  upon  ESdmond 
Fouchi.  of  Paris,  who  is  credited  with 
being  the  first  to  see  the  pouifailitieR 
of  gas-torch  welding. 

at  it*  plant  and  planN  for  early  en- 
largemmti  for  greater  capacity.  It  is 
propeaid  to  double  the  present  facilities 
af  Um  foundry  and  marhine  nhop.  and 
aWat  tlMfXiO  will  he  expendecj  for 
Wildtwga  and  rouipment.  The  line  of 
prndactioB  will  he  extended  to  include 
printing  pnmt«  and  parta  tor  catolog 
and  magaxlne  work. 

N.  Y.  state  Scholarships 
for  Technologists 

The  University  of  the  .SUte  of  New 
York  is  offering  twenty-flve  acholar- 
abips  to  trade  and  technically  trained 
parsons  who  desire  to  prepare  them- aelves  for  teaching.  Persons  selected 
to  hold  these  scholarships,  who  satis- 

factorily completo  the  prescril)ed  ona- 
year  industrial  toacher  training  courae, 
are  licensed  for  life  to  teach  tneir  spa- 
ciflc  occupations  in  the  vocational 
•chools  of  the  SUtc.  The  salaries 
range  from  $1,800  to  $.3,500  per  year. 
Applications  can  be  obtained  from  the 
Division  of  Vocational  and  Extension 
Education,  State  Department  of  Edu- 

cation, Albany.  N.  Y. 

Applicants  for  appointment  to  the  in- 
dustrial toachers'^  scholarship  must 

possess  some  of  the  following  qualiflca- tions:  Trade,  industrial  or  technical 
experience:  a  good  general  education; 
must  be  of  goo<l  morsl  character,  poa- 
eeas  good  health,  and  be  a  citisen  of  the 
United  SUtos. 
The  twenty-flve  scholarships  which 

will  be  swarded  to  iiualifled  perwins  in 
1922  are  diKtrihuted  amonK  the  elec- 

trical, machine  Khon.  uutoinobile  repair- 
ing, machine  drafting  and  designing, 

architectural  drafting,  printing,  textile 
working  and  a  few  otnar  tradai. 
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Business  Conditions  in  England 
BY  OUR  LONDON  CORRESPONDENT 

Were  it  not  for  the  unfortunate  dis- 
pute between  employer  and  employed 

in  the  engineering  industry,  it  would  be 
possible  to  report  a  marked  improve- 

ment in  conditions  economic  and  indus- 
trial. During  the  past  few  weeks  Lon- 

don has  been  steadily  growing  more 

cheerful,  and  such  headings  as  "indus- 
trials fii-mj"  "rubber  brighter,"  "oils 

rising,"  "mmes  more  active,"  and  so  on, 
have  been  fairly  common  in  the  financial 
journals.  Money  is  plentiful  and  gilt- 
edged  securities  have  appreciated 
markedly.  To  take  an  outstanding 
example,  the  5  per  cent  war  loan,  issued 
at  95  and  for  a  long  time  well  below 
that  figure,  has  lately  risen  to  100.  Of 
course  there  is  a  reverse  side,  as  cheaper 
money  suggests  bad  trade  and  conse- 

quent restriction  of  the  ordinary  ave- 
nues of  investment.  Anyway,  money  is 

cheaper  and  this  fact  and  the  reduction 
offered  during  the  course  of  months  in 
the  floating  debt  have  caused  the  value 
of  gilt-edged  securities  to  rise.  It  was 
anticipated  with  confidence  a  week  or 
two  ago  that  the  bank  rate  would  be 
lowered  to  4  per  cent;  even  now  it  is 
held  that  the  reduction  is  merely  post- 

poned for  a  short  time.  But  in  this 
matter  New  York  sets  the  fashion  and 
the  bank  rate  here  follows. 

Imports  and  Exports  Gain 

The  returns  of  overseas  trading  dur- 
ing March  showed  in  imports  (total 

£87,879,424)  an  increase  of  18^  million 
pounds  as  compared  with  the  previous 
month,  though  more  than  5'i  millions 
less  than  Mai'ch  of  last  year.  Similarly, 
British  and  Irish  exports  (total  £64,- 
580,793 )  showed  an  increase  of  about  61 
millions  over  the  previous  month,  but 
about  21  million  pounds  less  than 
March,  1921.  Re-exported  goods  (total 
£10,153,612)  were  at  about  the  same 
value  as  the  previous  month,  and  about 
U  millions  more  than  in  March,  1921. 
That  conditions  are  improving  is 

shown  by  the  steady  decline  in  the  num- 
bers of  unemployed  officially  registered. 

The  fall  is  more  than  192,000  in  the 
last  twelve  weeks.  But  here  the  engi- 

neering dispute  is  beginning  to  have 
effect,  though  the  men  locked  out  are 
not  i-egistered  as  unemployed  or  they 
would  swamp  the  improvement.  We 
still  have  some  1,742,517  persons 
officially  known  to  be  out  of  work,  ex- 

cluding work-people  on  short  time. 
Lancashire  has  been  negotiating  for 
some  time  over  a  reduction  in  wages 
and  meanwhile  reports  less  unemploy- 

ment than  for  months,  while  generally 
speaking  the  business  outlook  is  re- 

garded as  brighter.  More  people  are 
being  employed  in  coal  mining;  here  the 
unemployed  percentage  is  among  the 
lowest  in  the  manufacturing  and  pro- 

ducing industries.  In  the  iron  and  steel 
trades  the  engineering  dispute  blocks 
progress  where  a  steady  expansion  had 
been  anticipated.  It  is  to  be  under- 

stood that  in  engineering  generally  not 
all  the  shops  are  closed;  those  firms 
that  are  outside  the  employers  federa- 

tion are  still  running,  and  in  the  others, 
pending  negotiations,  the  lockout 
notices  to  semi-  and  un-skilled  workers 
are  postponed. 

The  electrical  side  of  engineering  re- 
mains fairly  well   employed,   and   this 

is  true  of  textile  machinists,  though  in 
the  process  of  time  the  pressure  has 
eased  somewhat.  The  locomotive  shops 
are  dull,  but,  while  orders  for  British 
lines  are  still  in  abeyance,  it  is  publicly 
stated  that  contracts  with  Roumania 
to  the  extent  of  £5,000,000  are  being 
negotiated,  though  how  the  financial 
problems  attendant  are  to  be  solved  has 
not  been  made  clear.  As  to  motor  car 
firms,  those  on  the  light  side  remain 
the  better  employed,  in  fact  the  popu- 

larity of  the  light  car  increases. 
The  flying  machine  side  of  affairs 

has  lately  been  given  an  impetus  by 
the  increase  in  the  commercial  services, 
particularly  between  London  and  Paris. 
But  the  unfortunate  collision  in  France 
has  acted  as  a  damper.  To  revive  our 
spirits  and  increase  confidence  we  are 
being  reminded  that  from  the  beginning 
of  civil  aviation  in  1919  to  the  end  of 
last  September,  according  to  the  Air 
Ministry,  only  twelve  persons  were 
killed  out  of  142,241  passengers  carried 
by  air;  in  fact  until  this  last  accident 
there  has  been  no  injury  in  the  British 
services  for  more  than  twelve  months. 

Llyod's  Register  returns  for  the  last 
quarter  show  that  we  have  about 
2,236,000  tons  of  shipping  under  con- 

struction; a  reduction  in  the  quarter  of 
about  404,000  tons:  deducting  vessels  on 
which  work  has  been  suspended,  apart 
from  the  shipbuilding  workers'  wage 
dispute,  the  tonnage  actually  under 
construction  amounts  to  about  1,443,000 
tons,  the  decrease  applying  to  most 
countries. 

At  the  final  accounting  the  national 
revenue  for  the  year  ending  with  March 
last  showed  a  balance  over  expenditure 
of  about  46  million  pounds,  the  revenue 
amounting  to  £1,124,879,873  and  ex- 

penditure to  £1,079,186  637.  The  surplus 
was  considerably  below  the  sum  esti- 

mated originally,  expenditure  having 
been  swollen  in  various  supplementai-y 
waySj  not  foreseen  when  the  budget 
was  introduced.  Again,  the  surplus  is 
not  entirely  due  to  taxation,  for  the 
special  receipts  amount  to  more  than 
170  millions,  partly  received  from 
Germany  on  account  of  the  army  of 
occupation  and  largely  arising  from  the 
sale  of  government  stores,  which,  even 
if  properly  regarded  as  revenue,  which 
is  doubtful,  cannot  be  repeated  next 

year. Electric  Industry  Booming 

The  war  undoubtedly  set  a  number  of 
engineering  concerns  on  their  feet 
again,  this  applying  to  mechanical  engi- 

neers who  were  able  to  adapt  them- 
selves to  the  requirements  of  the 

moment.  The  effect  on  the  heavier 
electrical  side  was  very  evident.  Here 
Great  Britian  had  a  considerable  num- 

ber of  firms  none  of  whom  were  able 
to  pay  large  profits,  at  any  rate  before 
the  war.  Now  most  of  them  appear 
to  be  in  a  stable  condition,  with  credits 
beyond  anything  they  were  accustomed 
to  in  the  past.  Thus  the  Brush  Elec- 

trical •  Engineering  Co.,  which  has  of 
late  been  a  good  customer  to  machine 
tool  firms  for  fairly  heavy  tools  needed 
in  the  construction  of  the  Ljungstrom 
steam  turbine,  at  its  latest  meeting  re- 

ported a  profit,  after  deducting  deben- 
ture interest,  management  expenses  and 

maintenance  but  not  depreciation  of 
£230,557,  an  increase  on  the  year  of 
about  £41,500.  Metropolitan- Vickers 
Electrical  Co.,  formerly  known  as  the 
British  Westinghouse  Co.,  made  a  profit 
of  £440,300,  or  about  $38,000  greater 
than  was  reported  for  the  last  year. 
Stock  of  materials  in  hand,  work,  etc. 
in  progress  (less  receipts  on  account) are  estimated  at  just  short  of  two 
million  pounds,  comparing  with  more than  2ii  millions  in  1920. 
The  1921  outputs  were  records,  both 

for  the  Brush  and  the  Metropolitan- 
Vickers  Co.  The  Edinburgh  firm  of' Bruce,  Peebles  &  Co.  paid  15  per  cent, 
and  Mather  &  Piatt,  Ltd.,  which  is  con- 

cerned with  machinery  for  the  textile 
industry,  paid  the  same  dividend  as  a 
year  ago  but  caiTied  forward  a  larger 
sum.  Other  electrical  concerns  might 
be  noted  as  paying  good  dividends,  and 
the  cable  companies  have  done  well. 
But  there  is  one  marked  exception  in 
the  electrical  field,  namely  the  Edison- 
Swan  Co.,  which  reports  a  loss  of  £344,- 
730,  for  which  the  coal  strike  last  year 
is  held  to  be  largely  responsible.  It 
may  be  added  that  £346,445  has  been 
written  off  for  depreciation  of  stock,  and 
this  item  in  itself  more  than  accounts for  the  loss. 

Some  Profits  Lower 

Turning  to  the  larger  mechanical 
engineering  firms,  the  balance  sheet  of 
Cammell,  Laird  &  Co.,  Birkenhead, 
Sheffield,  etc.,  indicates  a  net  profit  for 
last  year  of  £170,487;  this  is  more  than 
£90,000  lower  than  the  net  profit  for 
the  year  previous  and  about  £132,500 
less  than  the  net  profit  for  1919.  Accord- 

ing to  the  present  balance  sheet  the 
stock  in  trade  and  work  in  progress  are 
valued  at  £1,691,148,  or  not  much  more 
than  half  the  corresponding  figure  at 
the  end  of  1920.  Armstrong,  Whit- 
Worth  &  Co.,  Ltd.,  paid  5  per  cent  on 
last  year's  business  compared  with  10 
per  cent  the  year  previous;  and  Craven 
Bros.,  South  Reddish,  makers  of 
machine  tools  and  cranes,  paid  71  per 
cent  on  ordinary  shares  last  year. 
The  prospects  of  engineering  as  a 

sectional  interest  have  certainly  been 
improved  as  the  result  of  the  operations 
of  the  Trade  Facilities  Act,  under 
which  the  government  gives  guarantees 
to  enable  development  schemes  to  be 
undertaken.  London  will  benefit  by  the 
establishment  of  a  ship-repairing  works, 
etc.,  on  the  Thames,  by  Harland  & 
Wolff,  Ltd.,  nearly  IJ  millions  having 
been  guaranteed  to  the  firm  for  this 
purpose  and  for  certain  constructional 
work  in  the  Glasgow  area.  Then  five 
niillions,  repayable  as  the  principal  and 
interest  over  fifty  years,  will  be  devoted 
to  the  enlargement  of  the  South  Lon- 

don tube,  the  first  of  the  underground 
electi'ic  railways,  and  to  an  extension 
of  another  London  line.  Also  6i 
millions  for  25  years  will  be  available 
for  the  electrification  of  suburban  sec- 

tions of  one  of  the  main  London 
railway  lines.  Sums  have  been  made 
available  for  an  electrical  generating 
plant  for  India  and  certain  English 
districts,  and  shipbuilding,  steam  engi- 

neering, dock  and  harbor  work,  sewage 
systems,  quarries  and  the  manufacture 
of  folding  boxes,  all  are  to  benefit. 



AMERICAN     MACHINIST 
Vol.  tl.  No.  18 

Detroit  Letter ■laek  to  it  MntolMitiy  ud  eoittte* 
imilr  lUf  vmfM  Uw  mmm  from 

■  ■■■rtw  paf*  dowa.  Is  Um  bMt  daily— for  it  ia  •  loMl  b— I— ■■,  But  every 
immt  ktpt  tlw  «■««  at  tm»Unf  in  and 
•MMid  ijiaiMW  inform!^  a*  to  whar* 

HhT  cow  c*i  fxxl  OBstinc*.  And  Uw 
HMfanj  ffot  oraart.  OtiMr  mathoda  of 
■■hBrltj  war*  alae  wad  and  tiM  toUl 
Mt  rMWt  ia  to  And  Carhart  Braa.  flmly 
aataWtWid  and  lookinc  forward  to  Um 
gnkdoalty  Improring  boaiaaM  condlUona wttli  a  kinilv.     It  is  worthing  thinking 

IW  atlaoli  U 
wffl^  rmm  Unm  dwiag  tka 
•mt  iWyaar. 

to  Im««  a  battor  aarkaL 
kma  ■■ifailBiai  af  ■wckiAa 
ito  that  PaW«anr  «aa  batt«r 

aajr  aaa  af  tiM  fowlaaa  BMntiu 

'  that   Mafch   waa  battar 
Tba  aailoak  for  April, 

a  ftirtbac   tacraaaa.     la 
Um  aMSaf acturar 

aahr  to  aaMO  taala  aad  gagaa, 
t  tkai  tWy  ar»  a  gead  baw 

•uallar  tJipTeaaiwt 
At  aay  rat*  tbajr  abov 

acuvitlaa  tJMt  voald  not  ba  eea- 
to  Mr  hat  a  fevarabia  ligbt. 

TW  aMtoalBliag  affact  of  tha  radio 
itkahaa 

af 

ara 
to   aa   doable 

f  n  ordara  wkirb 
fmm  la.    Datroit  m^om  to 
I  aaanUfbt  tb*  hob  of  radio 
tiM  UiStod  Buiaa. 

SjrracMe  and  Buffalo  Letter 
to  ba  ae  ̂ uaation  aa  to 

ta*  aaraar  and 
la  Syracuae, 

man 

hi  dacMadly  betti-r 
TMa  la  aaC  IUm  optimum. 

a(  hari-hradr't 
Im««  faoght   thrir 

two  year*. 
are     in     greater 

Uto«  thay  are  being 
■■ill  daalera  ara 
Marblne   baildera 

far  rrpotr  part*,  in- 

to thai  af  tha 
TMa 

iaat   aa   tba 
Maw   aad   many 

__lala  baa  a  number  of  bright  apoU 
to  tha  way  of  bucinaaa  revival,  rhe 
AaMrican  Radiator  Co.  i«  very  buay  as 
a  mult  of  building  activities.  The 
Federal  Telegraph  and  Telephone  Co. 
i*  baay  in  common  with  other  manu- 
factarata  of  radio  apparatus. 

PatiMBa  tba  beat  poaitiva  proof  of 
iaapravad  ooadltlotu  ia  the  diacontinua- 
ttoa  aC  tha  farai  of  relief  known  as 
tha  bread  Itaa  which  had  been  neces- 

sary up  to  the  nrrscnt.  Another  sure 
sign  la  the  fact  tltat  men  are  in  demand. 
rd  tool  makers  and  others  being  hard 

Aad.  Tha  Pierce-Arrow  Motor  Co. 
la  iTtfHiM  to  tha  general  improvement, 
althaagh  haadiaappad  by  the  effect »  of 
a  laeaat  ragiaM  of  afficiency  manage- 
■Maft  axparto  who  left  a  trail  of  heavy 
daAeitaTor  tba  yaar  1921. 

The  industries  which  have  to  do  vrith 
railway  equipment  are  improrving 
decidedly.  Pratt  A  Latchworth  and 
others  report  mora  ordara  and  greater 
aAciaacy  in  operation.  They  are  very 
aaaguia*  aa  to  the  future  of  1922. 

Cincinnati  Letter 
Tba  machine  tool  and  Kcneral  ma- 

cbiaarr  business  in  Cincinnati  seems  to 
ba  looking  up.  Orders  are  beins  re- 

ceived by  local  planta  from  all  parts  of 
tba  country.  Ona  manufacturer  reports 
that  ho  has  raeaivod  a  number  of  orders 
aarira,  which  indicate*  to  him  that 

ops  are  in  need  of  certain  claaaes  of 
equipment  and  that  they  ara  in  a  great 
hurry  to  supply  the  demand  for  their 
product.  A  foundry  supply  concern  re- 
Borto  that  the  business  for  tha  first 
nuao  months  of  this  year  was  30  par 
cent  greater  than  for  tha  aama  panod 
in  1921.  The  Fulflo  Spacialtias  Co.,  of 
Blanchester.  reports  tnat  business  is 
very  good  and  that  it  has  received  an 
order  from  a  large  automobile  manu- 

facturer for  a  quantity  of  pumps.  R. 
K.  LeBlond  has  become  the  head  of  a 
realty  corporation  that  will  ftr.ance  the 
construction  of  buildings  tor  industrial 

purposes.  The  organisation  is  capital- lt«d  at  $1,000,000.  Part  of  the  asscU 
will  ba  the  land  and  buildinga  on  Read- 

ing Road  and  Morgan  St,  which  is  now 
occupiad  in  part  by  Uia  De  Haven  Ice 
Cream  Co.;  another  tract  will  be  the 
holding  at  Fourth  and  Sycamore  Sts., 
to  ba  occupied  in  part  by  tha  Southern 
Railroad  Company  s  offices. 
Tha  factariaa  acroas  tha  river,  which 

hava  baaa  goaidad  by  troopa  during  the 
laat  three  months  while  the  strike  of 

aoiptoyaes  was  in  prograss,  are  report- 
ing that  they  are  continually  taking  on 

mora  help  and  that  several  new  depart- 
menta  have  been  started.  It  ia  inti- 

mated that  the  militia  will  aoon  be  with- 
drawn. Rmploynrnt  in  the  machinery 

trade  Is  improving,  as  the  daily  papers 
have  carried  adverti»rment«  at  various 
tfnMO  during  the  week  for  machinista 
aad  akillMl  workers. 

Chicago  Letter 
The  chanire  that  has  taken  place  in 

the  local  machine  tool  market  i»  not 
maraly  one  of  sentiment  but  a  number 
of  orders  have  actually  been  Inraked. 
It  ia  true  that  aales  are  still  rr<lutively 
insignificant  and  graatly  outnumbered 
by  inquiries  and  thta  la  one  of  the  thinxs 
which  has  made  tha  sentiment  more  op- 

timistic. There  ia  al^o  a  feeling  that 
much  progroaa  b  being  made  in  the  di- 
lection  or  an  industrial  revival,  shown 
ulrungly  in  the  building  industry,  and 
that  ft  is  only  a  quaation  of  time  when 
increaaed  shop  activitiaa  will  be  felt  in 
purchases  of  equipment.  Many  local 
shops  have  already  increaaed  their 
worlcing  percentage  and  aeveral  of  them 
find  a  scarcity  of  labor.  Tliia  is  par- 

ticularly noticed  in  the  vicinity  of  steel 
plants  in  this  district  and  alto  in  the building  industry. 

Several  of  the  machine  tool  dealers 
report  a  few  fairlv  good  sise  orders,  but 
in  general  the  ordera  booked  are  small, 
principally  for  aingle  machines.  The 
demand  is  widespread  and  there  is  a 
noticeable   improvement  in   collections. 
The  Santa  Fe  Railroad  has  again 

made  additional  inquiries  and  han 
placed  a  few  orders  for  new  equipment, 
The  other  railroads  are  atill  among  the 

expecUtions  of  the  tool  dealers.  Ac- tivities, after  a  dull  period  of  a  few 
weeks,  are  again  in  evidence  in  the  rail- 

road car  buying.  The  Wabash  has  con- 
tracted for  approximately  $1,000,000 

worth  of  new  passenger  equipment,  in- 
cluding twenty-four  all  steel  passenger 

cars,  the  latest  type  and  design,  con- 
sisting of  eight  coaches,  nine  chair  cars, 

four  dining  cars  and  two  club  chair  cars. 
The  American  Car  and  Foundry  Co. 
haa  the  contract  for  the  construction  of 
the  equipment  It  is  understood  that 
equipment  purchases  aggregating  ap- 

proximately $.').250,000  is  to  be  made within  the  next  few  weeks  by  the 
Northern  Pacific  Railway  Co. 
Judge  E.  H.  Gary,  chairman  of  the 

board  of  directors  of  the  United  States 
Steel  Corporation,  recently  made  an  an- 

nouncement that  a  115,000,000  plant  for 
the  manufacture  of  lap  and  butt  weld 
tubes  is  to  be  erected  at  Gary,  Ind., 
by  the  National  Tube  Co.,  a  subsidiary 
of  the  steel  corporation. 

Birmingham  Letter 
The  consensus  of  opinion  among 

Birmingham  manufacturers  seems  to  bo 
that  business  is  improving.     The  steel 

filants  and  other  manufacturing  estab- isbmenta  are  fairly  busy,  though  not 

running  up  to  capacity.  The  most  im- 
portant event  here  during  the  week  whh 

the  convention  of  the  Southern  .Supply 
and  Machinery  Dealers  Association. 
Several  hundred  dealers  and  manu- 

facturers of  mill  supplies  were  in  at- 
tendance and  all  expressed  optimism 

in  the  future  of  Southern  indiutriea. 
The  Walraven  Co.,  at  Atlanta,  agents 

for  Brown  A  Sharpe,  Hendey,  BuTlard, 
Gray,  Heald,  and  a  few  others,  report 
business  quiet  but  are  making  some 
sales  of  tools  to  railroad  shops  and  gar- 

ages. They  report  that  there  is  a  slight 
improvement,  and  that  the  majority  of 
good  second-hand  tools  has  been  worked 
off.  Tha  Seeger  Machinery  Co.,  At- 
lanU,  reports  that  its  sales  are  equal 
to  those  of  19n-14.  This  concern  is  the 
agent  for  Cincinnati  milling  machines 
and  for  Landix  grinders. 
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Prof.  Lionel  D.  Edie  of  Colgate  Uni- 
versity recently  published  a  book  called 

"Principles  of  the  New  Economics" 
that  ought  to  be  reaJ  by  all  business 

men.  In  the  first  chapter  upon  "The 
Significance  of  Psychology  in  Econom- 

ics" he  says,  "Men  are  bundles  of 
tendencies  to  act.  Whether  in  the 

banker's  office  or  around  the  directors' 
table  or  on  the  salesman's  route  or  at 
the  worker's  machine,  men  are  aggre- 

gates of  urges  to  act  in  certain  direc- 

tions." The  truth  of  this  statement  was  aptly 
exemplified  in  the  financial  markets  last 
week.  There  is  hardly  a  precedent  in 

peace  times  for  the  concatenation  of 
disturbing  events  that  business  had  to 
face. 

With  Lloyd  George  predicting  that 

war  might  be  a  consequence,  the  dis- 
ruption of  the  Genoa  Conference  more 

than  once  seemed  imminent.  A  bonus 
bill  that  will  sooner  or  later  involve  the 

distribution  of  four  or  five  billion  dol- 
lars among  our  ex-soldiers  seemed  more 

certain  of  passage  than  at  any  time 

previously.  No  progress  toward  the 
settlement  of  the  coal  strike  was  made 
and  from  New  England  it  was  reported 
that  some  of  the  textile  strikers  were 

resorting  to  bomb  throwing  and  sabo- 
tage. 

In  China  three  military  leaders  are 

contending  for  the  mastery  of  the  coun- 
try and  an  internecine  war  is  threat- ening. 

Floods  in  the  Mississippi  Valley 
and  Texas  have  already  caused  much 
loss  and  unseasonable  weather  has 
delayed  agricultural  work  throughout 
the  country. 

Speculation  Rife 

None  of  these  things  nor  the  warn- 
ing against  the  excessive  use  of 

credit  for  speculative  purposes,  issued 
by  the  Comptroller  of  the  Currency, 
Mr.  Crissinger,  seem  to  have  had  the 

slightest  effect  upon  the  "urge"  to  in- 
vest or  buy  something  by  which  so 

many  men  now  seem  possessed.  On 
Tuesday  last  new  bond  issues  amount- 

ing to  over  $186,000,000  were  offered 
and  sold  in  the  New  York  market.  They 
included  $45,000,000  New  York  City 
bonds  which  were  bought  on  a  4.12  per 
cent  basis  and  are  being  resold  to  the 
public  at  a  price  which  yields  only  4.06 
per  cent. 

Total  offerings  for  the  week  were 
probably  in  excess  of  $300,000,000  and 
many  other  large  issues  are  being 
planned  for.  Liberty  Bonds  have 
moved  upward  again  to  a  parity  with 
the  basis  upon  which  the  New  York 
City  bonds  were  sold  and  most  other 
securities  upon  which  a  fixed  return  is 
assured  have  been  corespondingly  firm. 

This  extraordinary  demand  for  in- 
vestments is,  of  course,  primarily  due 

to  the  ease  of  money,  but  it  also  reflects 

a  widespread  confidence  in  the  future 
that  is  the  more  impressive  because  it 
refuses  to  be  shaken  by  untoward  de- 

velopments that  would  be  almost  para- 
lizing  if  the  psychological  attitude  of 
the  community  was  less  stubbornly 
optimistic  than  it  is. 

This  being  the  case  it  is  reasonable 
to  assume  that  the  upward  movement 
will  re-assert  itself  whenever  the  in- 

fluences which  now  restrain  it  cease  to 

be  operative  and  as  strikes  must  ulti- 
mately be  settled  and  order  has  always 

been  brought  out  of  disorder  in  the  past 
the  probabilities  seem  to  indicate  that 
the  "urge"  to  buy  will  outweigh  the 
desire  to  sell  for  some  time  yet.  The 
result  will  be  rising  prices,  for  the  mar- 

ket tendency  is  frequently  determined 
by  a  very  slight  preponderance  of  de- 

mand or  offerings  and  in  the  present 
case  it  seems  likely  that  with  any  en- 

couragement the  buyers  will  largely 
outnumber  the  sellers. 

Gold  Reserve  Gains 
This  view  is  reinforced  by  the 

statement  of  the  Federal  Reserve  Sys- 
tem which  shows  a  further  addition  of 

$4,300,000  to  the  gold  held  and  a  gain 
of  1  per  cent  in  the  reserve  ratio  which 
now  stands  at  78.3  per  cent.  This  is 
all  the  more  surprising  as  most  stock 
brokers  are  increasing  their  loans  and 
the  only  explanation  suggested  is  that 
merchants  are  borrowing  less  because 
they  are  allowing  their  stocks  to  run 

down.  If  this  be  true  the  jobbers'  trade should  soon  be  better,  for  the  money 
realized  from  the  tremendous  bond 
issues  recently  sold  must  soon  find  its 
way  into  circulation  and  increase  the 
purchasing  power  of  the  wage  earners. 
From  Youngstown,  Hammond  and 

other  steel  manufacturing  centers  it 

is  reported  that  "Help  Wanted"  notices are  to  be  seen  for  the  first  time  in  many 
months,  and  except  in  the  coal  mines 
and  cotton  mills  there  is  certainly  less 
unemployment  than  there  was.  In  the 
building  trade,  which  is  becoming  ex- 

ceptionally active  everywhere,  there  is 
a  great  scarcity  of  skilled  mechanics, 
and  in  New  York  contractors  are  out- 

bidding the  union  wage  scale. 
The  commodity  markets  show  but 

few  important  changes.  Cotton  has 
been  somewhat  firmer  on  the  flood  news 
but  overflow  years  are  not  as  a  rule 
short  crop  years  and  those  who  were 
counting  upon  a  comparatively  small 
gain  in  acreage  have  been  slightly 
shocked  by  a  private  estimate  which 
puts  the  increase  at  19  per  cent.  Con- 

fidence in  an  enlarged  export  demand 
for  cotton  has  also  been  somewhat  dis- 

turbed by  developments  at  Genoa.  The 
other  textiles,  wool,  silk,  flax  and  jute, 
have  been  firm,  though  trading  is  some- 

what restrained  by  tariff  uncertainties. 
Sterling  exchange  has  been  remark- 

ably steady  despite  the  turbulence  at 
Genoa,  but  francs  and  lire  have  been 
rather  easier  and  marks  went  back  to 

35  cents  a  100  after  having  advanced 
to  43  cents  upon  the  theory  that  Mr. 
Morgan's  promised  attendance  at  a 
financial  conference  to  be  held  in 
Europe  meant  that  he  would  undertake 
to  float  a  German  loan  here.  Such  a 
loan  might  find  a  few  buyers  here  but 
itj  is  to  be  doubted  whether  it  would 
be  generally  taken. 

The  stock  market  has  not  been  quite 
as  strong  as  the  bond  market  and  in 
the  industrial  department  some  declines 
have  been  registered  from  time  to  time^ 
but  railroad  shares  have  not  yielded 
appreciably.  The  Lake  Erie  &  Western 
Railroad,  formerly  owned  by  the  New 
York  Central,  has  been  sold  to  interests 
which  recently  purchased  the  Toledo, 
St.  Louis  &  Western,  and  the  Interstate 
Commerce  Commission  has  arranged 
for  an  open  conference  at  which  the 
railroad  executives  will  have  opportu- 

nity to  discuss  the  consolidations  for 
which  the  Esch-Cummins  bill  provides. 
These  are  but  precursors  of  the  many 
railway  combinations  that  are  believed 
by  some  to  be  inevitable  and  in  their 
consideration  many  properties  are  likely 
to  develop  elements  of  value  not  prt. 
viously  discerned. 

Economy  Necessary 

The  result  may  be  a  great  speculative 
movement  in  the  railway  stocks  which 
represent  the  control  of  our  greatest  in- 

dustry and  if  it  does  the  resulting 
increase  in  their  asset  value  will  so 
enlarge  the  basis  of  credit  that  a  mar- 

ked expansion  of  business  generally  will 
be  almost  certain  to  follow. 

But  we  must  not  deceive  ourselves. 
It  is  upon  psychological  rather  than 
material  conditions  that  we  must  rely 
for  the  stimulated  activity  that  seems 
to  be  ahead  of  us.  Real  prosperity  is 
the  product  of  hard  work  and  political 
as  well  as  individual  economy.  Until 
Congress  appreciates  the  truth  of  this 
aphorism  and  applies  it  wise  men  will 
watch  carefully  for  any  sigrns  of  change 
in  the  prevailing  sentiment. 

It  is  to  be  admitted  that  there  is  but 
little  indication  of  any  change  as  yet,  for 

the  possibilities  of  "gold  inflation"  which have  been  so  frequently  pointed  out  in 
these  letters  are  now  beginning  to  dawn 
upon  the  popular  mind.  As  an  example 
of  this  one  financial  writer  has  recently 
stated  that  an  aggregate  expansion  of 
about  four  billion  dollars  in  the  loans 
and  circulation  of  the  Federal  Reserve 
Banks  is  now  possible  without  reducing 
the  reserve  ratio  below  the  40  per  cent 
which  is  generally  and  erroneously 
assumed  to  be  the  legal  minimum.  The 
calculation  is  probably  misleading  but 
it  has  powerfully  impressed  the  public 
imagination  and  may  ultimately  give 
currency  to  the  idea  that  credit  is  in- 

exhaustible, which  is  one  of  the  dan- 
gerous hallucinations  by  which  men 

become  obsessed  in  times  of  speculative 
excitement. 
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tka  aavtaa  owr  tba  pravlotta  yaar 
aaMvatorf  to  a««r  (400.000. 

Al  aaaUiar  Maaiaa  Rakart  B.  Lacka. 
director  and  auUMgar  af  tba  Padarai 

Baavnv  Bank,  Dvtroit,  apoka  on  "Tba 
Nrcd  of  thv  Hoar."  In  Xhi*  cooraa  of  bla 
taatarki  ba  Mtd:  "No  aaaaa  of  Juttirr 
caa  ka  axpartad  in  worfclac  mon  until 
tkay  ara  drOlad  ia  tba  fiindam«nul 
araaomk  priaciploa  oadarlytnc  all  buai- 
■aaa  rvlatktWL  Tba  moat  draatic  ttatutaa 
ariU  aot  rura  tbv  atrike  plarua.  but 

«Uaa|K*a>l  inatructlon  in  aconomic* 
arill.  TkU  ia  an  a(v  of  proparanda: 

■aay  of  u«  arv  unawara  of  ita  tand- 
anrlaa  or  iu  marnitudr.  A  rrpat  d<«l 
of  It  ia  found«M  on  •conomic  fallacy. 
Tbenrfora,  I  repeat  that  buainraa  ahouUi 
tab*  an  activr  intrrrtt  in  the  oharactrr 

of  today'a  tidal  wava  of  propaffanda. 

PaoM  Toil 

foratnan 

ta    kU    nwlar 
aa  tka  fallawtnc 

af  ■ma fa;  coat  of 

fwrcaataffa     of 

"To  atooi  tba  tide  of  (ii»cont«nt  there 
la  nacaaaary  a  campaign  of  rducatinn, 
which  will  abow  tka  riaiac  feneration 
that  Amarica  has  raiaad  avarythinK  that 
ravoiation  can  poaaibly  brine,  that  there 
ara  cartain  boundariaa  beyond  whirh 
tha  reca  cannot  paaa,  and  immutable 
lawa  of  aeonomica  which  no  radical  up- 
baaral  can  alter.  Nailher  the  idle  rich 
aor  the  ahiftleaa  poor  can  make  aecure 
tka  futur*  of  any  atate.  Prorrvaa  must 
caoM  from  thoae  who  toil  intelligently 
and  wbo  raceiva  therefrom  cJiaracter- 
boildinc  davalopmenU  It  ia  this  data 

that  Kivaa  to  damocrac^  the  b4*at  guar- 
antaa  of  aafaty,  and  thia  claaa  muat  not 
ba  uppraaaad  either  from  above  or 

beluw* 

Dr.  Yoicbi  Uyano,  chief  director  of 
tba  Inatitula  of  Industrial  Paycholory, 
Tofaro,  Japan,  told  of  hb  experience  in 
applying  acientiftc  management  in  the 
factoriaa  of  Japan.  He  aaid  that  after 
thorough  reaaarch  the  houra  of  work 
wara  radocad  and  raat  parioda  made 
available  to  the  arorkars  in  the  fore- 

noon and  afternoon.  Working  on  the 
theory  that  every  individual  haa  a 
natural  rate  of  apaed,  workers  were 
arranged  in  groupa  in  which  members 
all  worked  at  approximately  the  same 
rate  of  apead.  This  developed  the  in- 

stinct of  rivalry  between  groups  and 
fvaultad  in  an  increased  production  of 
S6  per  cent. 

Henry  C.  Link,  author  and  employ- 
ment paychologiitt,  atarted  a  heateo  dia- 

cua*ion  whrn  he  declared  that  "Judging 
a  man  by  hia  face  or  hia  handwriting  ia 
nonaenae."  Thia  remark  waa  taken  up 
by  Harrington  Emerson,  of  New  York. 
wbo  characterised  Mr.  Link's  remark  as 
"abaard."  Mr.  Emerson's  views  were 
sapportMi  by  John  Calder,  superintend- 
aet  of  industrial  relations,  Swift  A  Co.. 
Ckicago.  Mr.  Calder  went  into  con- 
aldarawa  deUil  in  iuntifying  hia  atand 
oa  tba  (tneation.  He  related  aomc  of 
bia  espanaacaa  with  help  in  tbe  packing 
planU  of  tka  Swift  company. 
Other  speakers  were:  E.  T.  Miller, 

Uaitad  Typotbetaa  of  America;  W.  W. 
Cllfla,  tha  Palmolive  Co.:  W.  P.  Hlton, 
WHIya-Overland  Co.;  Mathew  Woll, 
vica-praaidant  of  the  American  Federa- 
tlaa  of  Labor;  L.  Morehouse,  Detroit 
Praaaad  Steel  Co.;  F.  H.  Uwe,  Ford 
Motor  Co.;  A.  S.  Cunningham.  Had- 
fleld-Penfleld  Steel  Co.:  Sam  Lewiaohn. 
of  New  York:  P  B.  Gilbreth,  of  Mont- 
cUir.  N.  J.:  N.  A.  Hawkina,  of  Detroit; 
»r4  D    B.  Gaoachet,  of  Chicago. 

Esthonia  a  Markot  for  Amer- 

ican AKrii'ultural Machinery 

Kxlhonia  ia  a  country'  which  io  well worth  the  careful  attention  of  American 
manufnrturers  and  exportent  of  agri- 

cultural machinery.  It  ia  primarily  an 
agricultural  country,  and  over  two- 
thirdx  of  ita  population  are  dependent 
on  agriculture  for  a  livelihuo<l.  Tin- 
farmers  are  generally  of  a  high  degree 
of  litaracy  and  intolligant  and  pro- 
graaaiva.  There  are  sixteen  agricultural 
schools  In  the  country,  which  serve  to 

apraad  broadcnst  knowledge  and  under- atanding  of  modem  methods  of  farm- 
ing. The  numerous  agricultural  aocie- 

tiea  which  exist  in  Esthonia  have  also 
had  much  to  do  with  spreading  the 
knowledge  of  modem  agriculture  pos- 
aaaaed  hy  the  farnirrs,  and  for  the  past 

decade,  through  local  fnrmer.n'  asaocia 
tions,  numlH'riiijr  l.SO,  the  use  of  fer- 
tilitera.  agricultural  niachincrv,  and 
other  tninga  of  economic  value  has  be- 

come general. 
A  serioua  lack  of  agricultural 

machines  exiats  in  the  country  at  the 
preaent  time.  Thia  haa  resulted  from 
the  stoppage  of  importo  during  the 
war  and  during  the  period  of  reorgani- 

sation following  the  war. 

A.  S.  M.  E.  To  Consider 
Power  Test  Codes 

On   Tuesday   morning  of  the  spring' 
meeting   of   the    American    Society    of 
Mechanical     Engineers     (Atlanto,    Ga.. 
Hay  8  to   12)   a  public  hearing  is  act 
for  the  discussion  of  the  three  additional 

power   test   codes   whicli    have    reached this  stage  of  their  development  durini; 
the  past  year.     Last   May  at  Chicago 
the  committee,  of  which  Fred  R.  Ijow 
ia  chairman,  presented  codes  on  general 
instructions,  steam  engines,  and  evapo- 

rating    anparatus.     It     now     presents     j 
codes  on  deflnitions  and  values,  aisplace-     | 
ment    compressors    and    blowers,    nnd      ■ 
hydraulic  power  plants. 
Though  these  codes  have  pii-~i'l 

six  successive  revisions  in  reachinK  di' 
present  form,  the  committee  will  wcl 
come  a  full  and  frank  discussion  by  the 
members  of  the  society  and  others  in- 

terested in  these  subjects.  Reprinto  of 
all  three  codes,  revised  to  date,  have 
been  prepared  by  the  committee  and 
may  be  obtained  by  addressing  C.  B. 

Lepage,  secretary,  at  the  society's headquarters. 

Adams  Demonstration 
in  June 

The  third  annual  machinery  demon- 
stration by  Ogdcn  R.  Adama,  Central 

Ave.  at  St.  Paul  St.,  Rochester,  N.  Y., 
will  be  held  on  Friday  and  Saturday. 
June  2  and  .1.  Thia  year  two  days  will 
be   given    to   the   demonstration    whicli 

Jromisea  to  be  on   a   Iutkit  and   m<ii< iveralfled  scale  than  heretofore.  Mann 
facturers   and    technical    experts   from 
various    parte   of   the   country    will    be 

S resent  to  demonstrate  their  products, ther  unusual  and  interesting  features 
will  be  presented  to  make  the  two  days 
most  helpful  and  entertaining  to  ill who  attend. 
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Professor  Moore  Explains 

Latest  Theory  on  En- 
durance of  Steel 

^Vter  of  the  American  Society  for  Steel 

^"  Treating,  held  in  that  city  on  April  25. 
Prof  F.  H.  Moore  delivered  a  lecture  on 

the  "Fati^e  of  Metals."  The  material 
for  the  lecture  was  teken  from  a  bulle- 

tin of  the  Engineering  Experiment  feta- 
tion of  the  University  of  Illinois,  of 

which  Professor  Moore  is  in  charge,  and 

was  supplemented  by  some  later  devel-
 

opments  along   the  lines  suggested   m the  title. 

Professor  Moore  spoke  extempora- 
neously, giving  some  interesting  details 

of  his  recent  experiments  to  establish 

an  endurance  limit  for  steel.  His  con- 
clusions showed  there  was  a  very  defi- 

nite endurance  limit  for  different  kinds 
of  steel,  subject  to  stresses  of  varying 

magnitude  applied  under  certain  condi- tions. The  discussion  which  followed 

the  professor's  address  brought  out 
some  interesting  thought.  Further  de- 

velopments along  these  lines  are  expect- 
ed at  future  meetings  of  the  society. 

be  established  there.  Further  particu- 
lars regarding  the  convention  can  be 

had  from  W.  H.  Eisenman,  national 

secretary  of  the  society  at  4600  Pros- 
pect Ave.,  Cleveland,  Ohio. 

W.  A.  Greaves,  Machine  Tool 

Builder,  Dies  in  Cincinnati 
William  A.  Greaves,  Sr.,  president  of 

the  Greaves  Machine  Tool  Co.,  Cincin- 
nati, Ohio,  died  in  that  city  on  April 

19.  He  was  sixty  years  old.  Mr. 

Greaves  was  well  known  in  the  machin- 
ery building  industry. 

He  was  born  in  Cincinnati  and  ob- 
tained his  technical  education  in  the 

Ohio   Mechanics    Institute.     He  served 

Steel  Treaters  Spring  Meet- 
ing in  Pittsburgh 

The  annual  spring  meeting  of  the 
American  Society  for  Steel  Treating 
will  be  held  in  Pittsburgh  on  May  25 
and  26.  W.  J.  Merten,  chairman  of  the 

meetings  committee  of  the  Pittsburgh 
Chapter  of  the  association,  is  in  charge 
of  the  arrangements  and  has  announced 
a  tentative  program  which  embodies 
some  very  interesting  sessions.  The 
papers  which  will  be  presented  have 
been  selected  from  a  large  assortment 

of  subjects  pertinent  to  the  steel  treat- 
ing industry.  Some  of  the  papers  are: 

"Fiber  in  Steel  and  Iron,"  by  Prof.  Mc- 
intosh, of  the  Carnegie  Institute  of 

Technology;  "Mass  Influence  on  Heat- 
Treating,"  by  W.  D.  Crowe,  of  the  Car- 

negie Steel  Co.;  "Abrasive  Qualities  of 
Carbon  in  Alloy  Steels,"  by  Mr.  Cox, 
of  the  R.  D.  Nuttall  Co.;  "The  Import- 

ance of  Properly  Heating  and  Cooling 
Steel,"  by  J.  A.  Succop,  of  the  Hep- 
penstall  Forge  and  Knife  Co.;  "The 
Manufacture  of  Springs,"  by  Mr.  Smith, 
of  the  Union  Spring  &  Manufacturing 

Co.;  "Shrinkage  of  High  Speed  Steel," 
by  Mr.  Grossman,  of  the  Electric  Alloy 
Steel  Company. 

At  the  annual  banquet,  which  vwll 
be  held  on  the  evening  of  the  twenty- 
fifth,  the  toastmaster  will  be  G.  H.  Neil- 
son,  president  of  the  Braebum  Steel 
Co.  The  speakers  will  be  Dr.  Bowman, 
of  the  University  of  Pittsburgh;  Dr.  J. 
A.  Matthews,  president  of  the  Crucible 
Steel  Company  of  America;  and  Prof. 
F.  Crabtree,  chairman  of  the  American 
Institute  of  Mining  and  Metallurgical 
Engineers,  Pittsburgh  Division.  The 
theme  of  the  speakers  at  the  banquet 
will  be  "Mystery  of  Metallography  and 
the  Heat-Treatment  of  Iron  and  Steel." 
A  series  of  expeditions  to  the  various 
plants  in  the  vicinity  of  Pittsburgh  has 
been  arranged.  The  delegates  will  visit 
the  steel  mills  and  manufacturing 
plants  and  will  be  entertained  by  the 
management  of  several  plants  in  the 
city. 

The  meetings  will  be  held  in  the 
Auditorium  of  the  Bureau  of  Mines  and 
the  headquarters  of  the  convention  will 

WILLIAM   A.  GRKAVES,  SR. 

his  apprenticeship  with  the  Lomas 
Forge  and  Bridge  Co.,  in  Cincinnati,  and 
later  became  a  foreman  for  Lodge,  Bar- ker &  Co. 

In  1889  he  formed  a  partnership  with 
H.  H.  Klusman,  which  was  known  as  the 
Greaves-Klusman  Co.  His  company 

manufactured  lathes  and  wood-work- 
ing machinery.  In  1914  the  com- 
pany was  incorporated  as  the  Greaves- Klusman  Tool  Co.,  and  took  up  the 

manufacture  of  lathes  exclusively.  Mr. 
Greaves  sold  out  his  interest  in  this  con- 

cern in  1917,  and  with  his  two  sons 
formed  a  partnership  which  is  now 
known  as  the  Greaves  Machine  Tool 

Co.  He  was  also  president  of  the  West- 
em  Water  Motor  Co. 

Mr.  Greaves  had  a  pleasing  person- 
ality, and  his  vocal  talent  made  him  a 

welcome  visitor  in  the  social  and  busi- 
ness circles   in  which  he  moved. 

Manufacturers  and  Supply 
Men  in  Convention  at 

Birmingham 

The  joint  convention  of  the  American 
Supply  and  Machinery  Manufacturers Association  with  the  Southern  Supply 

and  Machinery  Dealers  Association 
was  held  in  Birmingham,  Ala.,  April 
24  to  26.  The  convention  was  well 
attended  by  several  hundred  mill  supply 
men  from  the  Southern  and  Western 
territories.  A  general  feeling  of  busi- 

ness optimism  pervaded  the  meetings 
and  predicted  a  healty  growth  in  the 
machinery  business  during  the  coming months. 

One  of  the  most  important  addresses 
of  the  convention  was  delivered  by  Col. 
Peter  O.  Knight,  well-known  Southern 
jurist  and  counsel  for  the  Southern 
Hardware  Jobbers  Association.  Col. 

Knight's  subject  was  "Optimism."  He delivered  a  scathing  denunciation  of 
our  present  legislative  organization, 
and  severely  criticized  the  sixteenth, 
seventeenth,  eighteenth  and  nineteenth 
amendments  to  the  constitution  of  the 

United  States,  stating  that  they  were 
against  the  principles  laid  down  in  the 
original  constitution.  He  also  attacked 
the  method  of  electing  representatives 
and  senators  to  Congress. 

C.  H.  Houston,  Assistant  Secretary 
of  Commerce,  made  a  brief  address  in 
which  he  called  atention  to  the  closer 

relations  existing  between  his  depart- ment and  the  trade  associations  of  the 

country.  He  declared  that  the  depart- 
ment wished  to  have  these  relations  of 

such  a  nature  as  to  be  of  greater  serv- 
ice to  business.  Other  speakers  were: 

W.  H.  Kettig,  chairman  of  the  Birm- in-'ham  Branch  of  the  Federal  Reserve 

Bank;  C.  W.  Beaver  of  the  Yale  & 
Towne  Manufacturing  Co.,  and  N.  A. 

Gladding,  president  of  the  American Association. 

Office  Managers'  Conference 
The  third  national  conference  of  the 

National  Association  of  Office  Man- 
agers will  be  held  at  Washington,  D.  C, 

on  May  18,  19  and  20.  Headquarters 
will  be  in  the  Hotel  Raleigh  but  the 
meetings  will  be  held  in  various  gov- 

ernment buildings.  The  registration 
office  will  be  in  the  auditorium  of  the 
District  of  Columbia  Building. 
An  unusual  program  of  technical 

sessions,  round  table  discussions  and  in- 
spection trips  has  been  prepared  by  a 

committee  of  which  Herbert  D.  Brovra, 
chief  of  the  U.  S.  Bureau  of  Efficiency, 
is  chairman.  The  members  and  their 
guests  will  be  presented  to  President 
Harding  and  will  hear  Secretary  of 
Commerce  Hoover  in  an  address  on 
office  efficiency. 

Bosch  Service  Plan 

The  American  Bosch  Magneto  Cor- 
poration has  inaugurated  a  special 

service  plan  which  is  intended  to  take 
care  of  all  Bosch  electrical  equipment 

through  the  500  or  more  service  sta- 
tions throughout  the  country.  This 

service  includes  the  registration  directly 

with  the  company  and  its  official  repre- 
sentatives, as  soon  as  the  equipment  is 

put  in  service.  When  a  car,  truck, 
tractor,  engine  or  other  product 

equipped  with  Bosch  electrical  appa- ratus is  sold,  the  dealer  fills  out  a 

postcard  supplied  him  for  that  purpose, 
and  mails  it  to  the  American  Bosch 

Magneto  Corporation,  or  one  of  its 
branches.  Upon  the  receipt  of  this 

card,  which  contains  all  the  informa- tion relative  to  the  sale,  the  Bosch 

Corporation  registers  it  and  furnishes 
the  purchaser  with  an  identification 
card  which  entitles  him  to  free  service 

at  any  Bosch  service  station  during 
the  guarantee  period. 

The  idea  of  this  plan  is  to  keep  all 

genuine  Bosch  parts  in  working  condi- 
tion, and  to  eliminate  the  trouble  often 

experienced  by  users  of  Bosch  equip- ment in  securing  service  repairs  and 

renewal  of  parts.  This  service  also 

keeps  the  company  in  close  touch  with 
the  purchaser  during  the  time  of  its 
responsibility  to  him.  It  also  helps  to 
protect  the  reputation  of  the  comlpany 
and  its  products. 
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Tka  W.  P.  Coaeannon  Shear  Co»  Inc., 
of  MUford,  CoiUh  manufacturer  of  ateei 
akaara  aad  aeiaaora,  recently  laeroaaed 
tka  capital  atock  of  the  concern  from 
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lit*  I.«ckawanna  Tube*  Ltd.,  recently 

onaaiMd.  baa  taken  over  the  jprooer- 
tiea  aad  koMinr*  of  the  Welland 
Maekiaa  aad  Foundriea  Ltd.  The  newly 
foraMd  cooipany  haa  received  authori- 
latioB  for  a  capiUliaation  of  |&50,000 
and  orill  aoon  Irt  contract  for  the  cun- 
Btruriion  of  a  new  factory  buiidint;.  1.. 
R.  Weeka.  of  New  York,  ia  president 
aad  geneial  manafer  of  the  company. 

Personals 

Tka    Baliakl*    Maekiaa    Woriu    Co.. 

,  Bridgopof^  Coaa..  re- tk*  aaaM  ef  Ik*  concera 
hwalatad  Wire  Co..  and 

wire   aad 

L.  S.  SUrrett,  Prominent 
Tool  Builder.  Dead 

Leroy  S.  StArrett,  preaident  of  the 
L.  &  Starratt  Co.,  tool  manufacturers, 
Atbol,  Maaa.,  died  at  his  winter  home 
ia  at.  Patarakurv,  Fla..  on  April  23.  He 
waa  bom  in  China,  Me.,  in  1836,  and 
Btartad  his  flrat  machine  shop  in  New- 
bur)-port,  Maaa.,  in  1M6,  after  Uking 
out  patenta  on  a  waahing  machine,  a 
butter  worker  and  a  meat  chopper.  Two 

yeara  later  he  went  to  Athol  and  estab- liahed  the  Athol  Machine  Co.  He 

patented  other  devices,  including  a  ahoe 
itook  fastener  and  a  new  type  of  viae. 
Suffrrinir  reverses,  he  lost  control  of 
the     company,     but     soon     afterward 
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Started  a  new  coacam,  and  boffan  to 
prodac*  tk*  Un*  of  tools  that  has  met 
with  marked  aaecaas. 

Gribdaally  he  built  up  a  large  buainess 
aad  in  addition  to  hia  eontrol  of  the 
Ia  8.  Starrett  Co.,  he  reaained  control 
of  tke  Athol  Machine  Co.,  and  also 
bald  the  dominant  interest  in  the  Athol 
Maavfactarias  Co.  and  the  Metropoli- 
taa  Air  Goods  Co.  He  founded  the 
Uatoa  Twist  Drill  Co.  which  ha*  rrown 

ta  ka  ao*  of  Athol'a  lanraat  industries. H*  waa  active  in  busineaa  up  to  the 
beirinninc  of  the  preaent  year. 

R.  L.  Foam,  manager  of  the  New 
Yoric  sales  doparttneat  of  the  American 
Steal  and  Wire  Co.,  haa  been  appointml 
aaalstant  general  aalos  agent. 

Hakiuson   p.  RaCD,  for  many  yeara 
electrical   engineer   and    more    recently 

head  of  the  elevator  depiirtmcnt  of  tl- Cutler- Hammer  Manufacturing  Co.,  < 
Milwaukee,  has  been  appointed  genet  :> 
manager  of  the  A.  Kieckhofor  Elevat' 
Co.,   Milwaukee.     He  will  assume  \\ 
new  duties  on  May  1. 

GaOMQB  Powers  has  resigned  nftiv  i 
years  of  continuous  service  with  ' 
Ludlow  Valve  Manufacturing  Co.,  <  > 
Troy,  N.  Y.  He  will  Huil  soon  for  a 
visit  to  England.  For  the  paat  thirt\ 
years  Mr.  Powers  has  been  foreman  of 
the  brass  foundry. 

H.  R.  Pbckins,  wko  for  the  past  sev- 
eral years  has  represented  the  Utica 

Drop  Forge  and  Tool  Co.,  Utica,  N.  "S'  . is  now  associated  with  the  Peck,  Stow 
A  Wilcox  Company  with  headquarters in  Utica. 

W.  A.  Bachman,  formerly  vice-presi- 
dent of  the  Hemp  Hills  Foundries. 

Pittsburgh,  Pa.,  has  been  uppointea 
superintendent  of  foundries  of  the  New 
York  Central  Railroad  Co.,  with  head- 

quarters in  Frankfort,  N.  Y. 
Benjamin  B.  Gottesberger,  of  New 

York,  has  been  appointed  professor  of 
mining  at  Yale  University,  New  Haven, 
Conn.  Mr.  Gottesberger  has  had  con- 

siderable mining  engineering  expe- rience. 

Francis  H.  Shcrwood  has  recently 
joined  the  salea  division  of  the  Yale 
A  Towne  Manufacturing  Co.,  Stam- 

ford, Conn.  Mr.  Sherwood  has  had  12 
years  experience  in  the  factory  of  the company. 

Frank  L.  Eidmann,  mechanical 

en»fineer  of  the  Barrett-Cravens  Co., 
Chicago,  will  sail  this  month  for  a 
six-months'  business  trip  through Europe. 

J.  K.  Williams,  founder  and  forni' 
president  of  the  Williams  Foundry  (  ■ 
Akron,  Ohio,  will  re-enter  the  foundry 
l>usiness  as  vice-president  of  the  Frani 
Foundry  and   Machine  Co.,  of  Barber- 
ton,  Ohio. 
W.  T.  Doyle,  formerly  associated 

with  the  S.  Freeman  Co.,  boiler  manu- 
facturers, of  Racine,  Wis.,  is  now  asao- 

clated  with  the  Richter  Machinery  Co., 
of  Milwaukee.  He  will  have  charge  of 
the  boiler  department. 

A.  S.  Duncan,  storekeeper  at  the 
Eaat  Pittsburgh  Works  of  the  Westing- 
house  Electric  and  Manufacturing  Co., 
has  been  appointed  general  storekeeper 
of  flniahed  stocks. 
W.  H.  MlUJK  has  been  appointed 

Ruperviaor  of  tools  and  gages  in  the 
inspection  department  of  the  Westing- 
house  Electric  and  Manufacturing  Co. 
works  at  East  PiUsburgh,  Pa. 

E.  R.  Jackson,  who  during  the  war 
waa  assistant  chief  engineer  at  the 
Rock  Island  Arsenal  and  more  recently 
sales  manager  for  the  Helsbels  Inwu 

Co.,  Davenport,  Iowa,  has  been  <;le<'t4'd secretary  and  superintendent  of  the 
Square  Turn  Tractor  Co.,  of  Norfolk. Neb. 
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S»w,  Kip.  Wood,  Self-Feed,  No.  65 
Oliver   Machinery   Co.,   Grand    Rapids,   Midi. 

"American  Machinist."   January   12 

Tlif  muoliine  rips  all  klnd.s  of 
lumber  and  handles  either  rough 
or  finished  stock.  The  in-feed  spur 
roller,  either  corrugated  or  sniooUi. 
carries  the  stock  across  the  table 

top  and  through  the  saw.  The  ma- ihine  holds  saws  up  to  IS  1".  m 
diameter,  cuts  lumber  up  to  5  m. 
thick,  and  rips  up  to  24  in.  vyide. 
Six  saws  may  be  used  at  one  time. 
There  are  three  rates  ot  feed,  80, 
110  and  140  ft.  per  minute.  Equip- ment: one  16-in.  saw.  saw  guard, 
feed    spur    and    guard,    splitter,    one 
plain  and  one  corrugated  sectional  ,  ̂   ,  .  n.  i,.  ̂ oi  =<: out-feed  roll,  filling  collars  and  sawdust  chute.  Table  33  J  x  56 
inches. 

Drill,    Kleetrie,    Portable,    liilvental,    "Super" 
Hisey-Wolf  Machine  Co.,   Cincinnati,  Ohio. 

"American  Machinist,"  January  12,  1922 

The  drill  uses  either  direct-  or 
single-phase  alternating  current 

■  of  any  frequency  from  25  to  60 
cycles,  and  is  equipped  with  ball 
bearings  throughout.  It  is  made 
in  three  sizes,  with  capacities  in 
steel  ot  8,  i  and  g  in.  It  is  sup- 

plied for  110  or  220  volts,  but  can 
be  furnished  tor  special  voltages 
up  to  250.  A  Jacobs  drill  chuck 
is  supplied  for  holding  straight- shank  drills.  A  Morse  No.  1  taper 
socket  can  be  furni^ed.  The 
drill  may  be  fitted  with  a  screw 
feed,  breast  plate,  grinding  wheel, 
flexible  shaft  and  a  stand. 
Weight,  18.  22  and  24  lb.,  re- spectively. 

Milling    Machine,    Plajier-Type,    Vertical,    Uouble-spindle 
Beaman  &  Smith  Co.,  Providence,  R.   I. 

"American  Machinist,"  January  19,  1922 

The  machine  has  a  fixed  cross- 
rail  with  two  Independent  heads, 
each  with  power  teed  tor  sepa- rate or  simultaneous  use.  The 
table  has  a  traverse  equal  to  its 
length.  Power  teed  from  1  to  8 
in.  per  minute  is  available  for  all 
movt'ments.  There  is  a  quick traverse  for  each  movement  at 
constant  speed,  independent  of 
the  feed.  Three  levers  upon  the 
operating  side  of  the  machine 
control  all  movements.  A  hand- 
wheel  on  each  head  provides  a 
vertical  spindle  movement  of  12 
in.  Inserted-tooth  cutters  10  in. 
in  diameter  are  used.  Width  be- 

tween housings,  64  in.  Table,  60 
Floor  space,   11   x   16  ft. 

X  96  in.    Weight,  50,000  lb. 

Catting    Machine,    Oxy-Aoetyleiie,    .\utoinatie,    "Oewe" 
General   Welding   &  Equipment  Co.,    74    Brookline  Ave.,   Boston. 

Mass. 

"American  Machinist,"  January  19,  1922 
The  machine  cuts  metal  parts  such 

as  dies,  cams,  crankshafts  and  drop- 
forge  tools  directly  from  the  steel 
plate.  It  has  two  carriages.  The  up- 

per carriage  supports  on  one  side  an 
oxygen-acetylene  cutting  torch,  and 
on  the  opposite  side  the  driving  and 
the  tracing  system.  A  fiber  template 
with  the  work  outline  grooved  in  it 
must  be  used.  The  speed  can  be  regu- 

lated electrically  by  a  rheostat  or 
mechanically  by  changing  the  posi- 

tion of  the  friction  wheel  on  the  di.sk. 
The  torch  may  be  operated  on  either 
oxygen  and  hydrogen,  or  on  oxygen 
and  acetylene.  The  machine  is  made 
in  two  sizes  having  capacities  of  12  x 
12  in.  and  24  x  24  in.,  respectively. 
Cutting  speed,  18  in.  per  min.  for  j- 
in.  stock,  to  7  in.  per  min.  for  4-in. 
stock. 

I'liutONtut,  All-steel 
Photostat  Corporation,  299  State  St,,  Rochester,  N.  T. 

"American  Machinist,"  January  12,  1922 

The  chief  feature  ot  the  machine 
is  its  all-metal  construction.  It  is 
made  in  the  same  sizes  as  the  former 
model.  Roller  bearings  are  used  for 
the  magazine  and  bellows.  The 
mechanism  for  •levating  and  lower- 

ing the  engineering  copyboard  or 
bookholder  has  been  .strengthened.  A 
separate  developing  tank  Is  carried 
on  the  side  of  llie  machine.  AH 
parts  of  the  photostat  arc  protected 
from  splashing'  chemicals  and  ero- 
.■ilon  from  the  e.scaiiing  fumes  ol 
till-  chemicals.  The  knife  mechanism 
for     cutting     oft     prints     has     been 
strengthened.  The  adjustable  curtain  makes  the  magazine  light 
proof  and  protects  the  sensitized  paper  when  the  magazine  is 
open. 

Jndic!ator,  Dial,  "Junior** Atlas  Indicator  Works,  160  North  Wells  St.,  Chicago,  111. 
"American   Machinist,"   January   12,    1922 

A  swiveling  clamp  mounted  on 
the  back  of  the  housing  holds  the 
dial  in  the  most  convenient  posi- 

tion tor  reading.  The  indicator 
dial  is  graduated  to  0.001  in.,  and 
has  a  range  of  0.055  in.  The  po- 

sition of  the  contact  point  can  be 
changed  for  different  sorts  of  in- 

specting operations.  After  ad- 
justing the  contact  point  on  the 

work,  the  dial  may  be  revolved 
so  as  to  bring  the  zero  mark  in  line  with  the  indicator  hand. 

.MiUins*  Machine,   Planer-Type,    Double-spindle,    Intermittent   Feed 
Beaman  &  Smith   Co.,   Providence,  R.   I. 

"American  Machinist,"  January  19.  1922 

The  machine  is  used  for  spot 
milling  castings  with  surfaces  in 
one  plane  but  not  continuous.  The 
table  power  teed  covers  th«^  full length  of  travel.  The  crossrai.  is 
fixed  and  mounted  with  two  verti- 

cally adjustable  spindles  without 
power  movement.  The  special 
feature  of  the  machine  is  the 
"jump,"  or  intermittent  feed  con- 

trolled by  a  series  of  adjustable 
cam  dogs.  A  gear  box  provides 
changes  of  feed.  A  pair  of 
three-step  cones  and  belt  permits 
of  varying  the  rate  of  quick 
traverse  between  cuts.  The  machine  can  be  furnished  with  di- 

mensions to  suit  any  piece  that  is  to  be  machined  in  quantities. 
Table   24    in.    x   14    ft. 

Burnishing  Machine,  Ball 
Abbott   Ball   Co..  Hartford,   Conn. 

"American   Machinist,"  January  19,   1922 

The  chief  feature  ot  the  ma- 
chine is  that  the  work  is  held 

stationary  on  the  inside  ot  the 
barrel  body,  and  as  the  barrel  ro- 

tates the  parts  are  carried 
through  the  cleaning  mixture 
without  striking  against  one  an- other. The  barrel  has  eight  sides, 
each  having  a  hand  hole  with  a 
hinged       cover.  The       packing 
around  the  edges  ot  the  hinged 
covers  makes  the  barrel  water- 

tight. The  work  fixtures  are 
fastened  to  the  inside  ot  the 
cover  plates.  Several  sets  of 
cover  plates  and  work  fixtures 
are  usually  provided  for  each 
machine. 

Clip,  paste  rv  3  x  5-in.  cards  and  file  as  desired 
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M.  U.  Kmctv,  (ormwly  of  Um  Nvw 
T«vk  braadi  «t  tht  Sk>an  Valv*  Co.  of 
CkiroM.  hmt  bom  •piH»nt<>d  aortKora 
N«wB«clui4  rMrawntati**  of  tht 
iMlinr  Mr.  BbM  wiU  bo  toeotod  at 
U  TrMoat  BMc.,  Bootooi  and  hia 
tarrHanr  aMbracoa  Maina,  Now  Uamp- 
Mft  Vanaaat  and  aa«u>ra  Maiaachua- 

V«L  6«.  No.  18 

T.  M.  Ru— Wl.  praaktont  of  Um  Rm- 
aofl  Manttfarturinx  Co.,  Middlatown, 
Pia  rt<vnUy  rrturned  to  thia  coun- 
toy  ahar  aa  oKtitndad  trip  into  Egjrpt. 

"5  II      Obittxary      || 

•aba 

C  C  Ltm^  «W  baa  baaa  ta  rbarv* 
af  Iba  NOTa  OrtaaM  aAea  af  tba  Aawri- 

Min  Oa.  MUdlotam.  Obi*, 
ta  cbaraa  vt  tba 

HiBitM.  Tas. 

Wauaa  r.   Room^  Ibnawhr  witb 
tba 
Ca, 

R.  iLUNOwoaTH,  vica-praai- 
datrt  at  tba  Crucibla  Staei  Co..  diad  on 
Apnl  S3  at  bia  homa  in  Nawark,  N.  J. 
Mr.  Illlncworth  had  be*n  ia  th«  itaal 
bwunws  for  tba  past  forty-two  yaara. 

Waltoi  E.  Voiciit.  praaident  of  the 
MabUa  SUal  Co..  Mobiln.  Ala.,  diad  in 
that  city  on  April  4. 

GBDwar  R.  Waubi.  of  BavarlT.  Maaa., 
diad  ia  Boaton  on  April  14.  He  waa  a 
■Mflibar  of  tha  fim«  of  John  Walas  A 
Cov  iron  and  staal  producera. 

^   I    Trade  Catalo^^     [ 
kM  II  —I 

K  A  F  MiaiftHaibM  Co.; af 

M.  PmUM.  aaaatal 
•aldwto  A  6a,  Ll4^  af  Naw 
La-  dialir  to  bar^wara  and 
T.  aaa  baa*  n  ■lortad  pnai- 

1  a(  tba  ■■tbw  Har4wara  Jo&wi 
«bkb  baa  Jaat  daaod  iU 

•aattaa.     Jam   Oeanar.  of 
Vai,  aanatary-irra^arvr  for 

iba  paal  tflan  yaara.  waa  a<ain  cboaan 

mtmfkn  Taafe.  Stmplrx  Tool  Co..  Woon- 
okx.  It  I  A  nnaTl  booklvt  d«MrtbUMI 

a  tin*  of  prodoeilaB  and  lai»tetloa  I 
•kcb  typ*  w  lllunrmlwi  and  ■p»ciaeal 
•ad  ariM  UaU  ar«  IncludMl. 

J.  GatfTtw.  traasarar  of  tba 
Macblaa  Toal  Co..  ■aanfactvrar* no^apof^ 

■aaarv  aao 
Aitiatk  Bronaa  Co., 

9t   Bridsaportf 

The  Tolrild  Hl»«l  Worka 
SbaflMd.  HncUnd ,  maiiufaclurtnl  by  John 
Hf  Andrew  a  Co..  Ud.,  United  Statu 
brBBCh.  .N'ewman-Andrtpw  Co..  New  York 
Oljr,  N  r  A  oatAloc  drarrllilnit  a  line  ol 
antimtm  MvvU,  auuto  (o  Btirttlrld  praeUoa. 
TaM««  oC  bwat-traatmrnt  una  anncallna 
•laaraikMi*  ara  alran  for  all  kindi  Trtra 
llata  ara  iBcludad. 

■iHavTar"  ri|M  Maaaiaaa.  TrMdwall  Bn- 
atnwrlna  Co.,  Kaaluti.  Pa.  Hlxtrxn-paKu 
eaialnf  davotad  to  a  daacrlptlon  of 
nitovvar"  plpo  maoMnra.  mad*  by  (ha 
Ttvadwall  Company.  Hrvaral  alu*  and 
iraaa  ar«  ahoani.  d*-(alla  alv*n  ami  imrta liluatraiad. 

TW  Maaaiorl-mian  Cm..  Hanovrr.  Pa, 
aaiivranwlMra  and  oilaioaa  gvladara  ara 
alalrlbudna  a  •mall  booklet  t-ntltlod 
"woowtliinc  Int«r«-»ina  Atumi  Htara."  It 
«inaf laa  aooM  ¥•  r>  Intrnatlna  facts  on 
aaueauwy.  a  brtaf  atu<ly  of  oonooaoay, 

••4    daarrtptlw    paraarapha   on    i — *--■  - 

Book  Reviews 

T^ 

tmnmt  C»,  RUflkfanL  Coml.  baa  jotnad 
Iba  wlaa  fatca  af  tbat  CMapany.  and 
wfll  alMftfjr  fa  aa  tba  road  In  tba 
Waatara  Mrrttary.  Mr.  Miliar  baa 
bar*  wttb  Mm  M^taiy  aiaca  191». 

nCJrad  aa  May  1 
af  tbaMaaaarhoa- 

^  J  at  C^aaara  Janet  ton, 
Maaa,  aftvr  Mrriaf  aMMaaaaalf  In 
Ibat  yaMtioa  far  «t  yaanu  Mr.  Boltorli 
mrm4  Ua  ■lipilUinbip  to  •  railroad 
*^  •fty-aa  yaan  a^a.  H»  wb»  a 

■U'ftatai'  to  tba  eolanm*  of 
MacatMtar.  and  to  IMS 

I  af  artldia  on  tba 
Ptaal  aad  Ito  Maaaga* 

-      Tatrial   Kaaa«»aa  •!   MIrkri.   Monrl  Maial. 
aiaUM*.  KlalaUx  Nlwl  aad  AlanlaaM. 

HctaailAc  i'apar  No.  4t*.  of  th«  Buroau 
at  Wandarda,  Dvparimrni  of  Commcro*-, 
by  Wllmar  It.  Miiudrr  and  Prtar  Hid- 
part.  Cnmplate  oopy  of  the  paper  nmy 
be  PQfcliaaed  from  Iha  BaiM-rlnirndpni 
at  OnginnBf,  Oovrrnmont  PrlnilriK  of- 

1  111 
..I 

of 

tn 

■V' 

t 

1<                                           1 

«l 

IM.I         I'' 

:IN     Ihul 

Iha  BaiM-rinirndpni 
mmont  PrlnilriK  of- 

  „[on.  D.  C.     Price,  10  c»nlii 
The  BMnaalaa  u**  nf  nlrkel  and  nickel 

alloy  wtoa  la  9ark  iiluaa :  of  monel  metal 
for  hlga  priawirr  ««ram  vnlvi-a.  Mamai 
Mala .  af  MallM*  for  aurslral  and  houaehold 
<»•■ .  of  Malalaaa  merl  for  rnRlnp  ralrea, 
Piimii  roda.  marln"  llltlnaa ;  and  of  aluril- 
fium  rtr  )t«  allovii  whfrf.  llffhInraH  In  n(*r- 
•••ary-  h*»  rrt-utt^  a  demanri  for  Informa- 
Itoa  raaardtnii  lb'  thermal  ••xnimii  »n  of 
IbMW  material*  I>ala  on  the  ih>rmal  ex- 
panaton  of  twonly-nlne  inmplea  nf  ihpiH< 
metal*  are  etvaa  la  Uila  book  taeotber  with 

Ma  obialaad  Wr  arevtaaa  eMorvrrx  on 
■■aaaaioB  ar  aiakal  aad  alaminum. 
m  Vkmm  aaaplai  aaoipt  MalnlaM  aual 

(heatea  to  »0u  dva.  C.)  war*  eaamiumt  rrum 

raaai  IMnperalure  to  abuui   taa  d....    i 
Tho  raaulta  are  pr«>N' 

tabtoa  an>l   rur^Nt.     t' dlealed   u<il>    a    allahl    a:.-   
lit    dec    (  .    and   annoallns 
aamuk-K  »f   ntottel   oaiwid  a   allisi 
In    the    ixtpittolvnta.      The    <•xllan^ . 
•f   miMK'l    mrial    were    found    (« 
raaalar,    l>ui    tor    temperaiuro    i 
IS    to   ieu    dra.   C.   the   av.r   
of  the  real  aamplaa  ware  er< 
of     hui-rullvd    alwya.      Sl< . 
curvoa   ahowed   IrremlarltUi.    ,,, 
twfraan   soo  and   &00  d«a.   C. 
•aaiatalna    tunaaten    havInK    ti> 
coelWcleat.     while     there     were 
that    hammerlna    may    lower    tl\ 
the  ooelAclent  or  exiwnalon.     Ii»i 

and    hardenrf'    -■ oated  rrlllr^i: 

C„  the  hanl. 
Irrtiaulnr 
where    - 
releaaeil 

ant-.-  '. 

oo. 

m.i 

be     ii|i|  1     ,  c>     n«     lillKi' 

of    Ihr    . Kor  i:  :,,   room  temperature  to 
ia»  deK  1  nil-  t'lipmrlenta  of  expanxlon 
▼arlod  from  »,«  x  10-«  for  a  anmple  or 
hardened  Hlalnleiw  ateel  to  13  X  x  IA-*  for 
•  aampio  of  exceptionally  pure  aluminum. 

re  epamllee      ramiieiitien.        A      aerlea     of 
iweniy-nvn    arlU'lea    nn    trailc    aaaoola- 
tlona  publlahed  In  the  New  York  Ave- 
iM«a    Pee*    and    reprinted    In    pamphlet 
form      Ciiiili-a  may  lie  aecured  from  thr 
Kvming  Pott.  10  Vtmay  St.  New  York 

Prlc«-   Sb  cenla. 
Comlna  at  a  time  like  the  praaant   wIh n 

the  activities  of  trade  aaaoelatlona  un-  iii. 
oenter  of  Intereat  In  more  plaoea  than  nui- 
this  aerlea  of  art  Idea  <in  various  phases  of 
eo-opemtlvt)  competition   la  decidedly  (lnn> 
ly.     The  foreword   la  by  Hecretary  Hoover 
and  the  artlclea  are  by  leaders  In  various 
Unea  of  bualneas,  trade  aaaoolatlon  ofllolato. 
Department     of     Commerce     and     Federal 
Trade  Commlaslon  experts  and  others.  They 
are  worth  roadlas. 

IJForthcoming  Meeting 
>»«lsa«l  Aaaeelallea  of  Maaufaelarera: 

Annual  meetinc,  Waldorf-Astoria  Hotel, 
New  York  City.  May  g,  t  and  10.  flocre- 
Ury,  Oeorge  tioudlnot,  SO  Church  St,  New 
York. 
Ainerlaaa  aoelety  of  Maebaalral  Knal- 

iieera:     Sprlnc   meetlna,    Allunla,   Ua..    May 
I  tu  11.  Sicri'iiiry  t'ulvin  W.  Kice,  It 
Wi'Sl    lltth    8t  ,    .\'<'W    York   City. 

National  Happly  and  Maehlnery  Dealer* 
AMeclatloni  Aiinuul  Convention,  Atlantic 
City.  May  g  lu  LU.  (In  conjunction  with 
American  Supply  iind  Muchlnvry  Manufae- 
turfrh  .\io«f>clultf>n  )  .Si-<;ri*iary.  Thomas  A. 
Fernley.  &n&  Arch  St..  Phllaileltihla,  l*a. 
Il<'ad<iuartera  will  be  In  the  Marlborouah- 
Uknhvlm  Hotel. 

Furelsa  Trade  Ceaaclti  Annual  Conven- 
tion, rtiiladrl^ihia.  Pa  ,  May  10  to  11.  Sac- 

retary,  O  K  Davla.  I  Hanover  Square, 
New    York   City 

Uailed  aiates  Chamber  of  Cemmereei 
Annual  meetlna,  Washlnston,  D.  C,  May 
1(  to  It.  SecreUry,  D.  A.  Skinner,  Rlggs 
Bid.;.,   Waahlnaton.   D.   C. 

Natieaal  AaaeelaUea  ef  Onee  llaBasarei 
Annual    maellnit     WaahlnKton,    D.    C,    May 
II  to  ZO.     Secniiiry.   F    I.    Rowland 

Amerlraa     Keelaljr     fer     ateel     Treallnsi 
I'lluliuriih  Hrrllon  meeting.  Bureau  ol 
Mlnia  Auflltorlum,  Pittsburgh,  Pa.,  Mnv 
IS    and    !• 
AaarlraB  Fnandrymen'a       Aaaeelallen 

Annual  me<  t  '  t-ntor.   N.   Y.,   week  or 
June  &.     K. .  K    lloyt   140  South 
Dearborn    Ki  .     Ill 

Ameriean     Kalloay     Aaaorlallent     Seellon 
III.    Mechanlral'    Annual    m<'<'(lnir.    Allunllo 
City.  June  14  tn  11      (Pormi-rly  the  Master 
Car  Rulldera  and  th*  Association  of  Maa 
ter   Mechanics) 

Boelely  of  Aalemetlve  Bnalneersi  Sum- 
mer mei'ting.  White  Sulphur  Sprlnn. 

W.  Va.,  Jiinr  10  (o  14.  C.  F.  Boon.  M 
Weal  itih  HI..  New  York  City,  Is  chairman 
of   the  convention    commltti*e. 

Ameriean    Beelety   for   TeallBg    Malerlala 
Twenty.flfth     annual     meeting,     fhnifnrun 
Haddon     Hall     Hotel.    Atlantic    City,      tun' 
t(  to  July  1.     Se«nret«ry.  C    I>    Warwick. 
till   Spruce  St.,   Philadelphia,   Pa 
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•Fly-Cutter  Holder,   AllUliiK   Miiclilno 

George  W.    Dover  Co..   Inc.,    I'rovid.nr. .    It.   I. 
"American   Machinist."   January    I'J,    1922 

Tlie  holder  is  used  in  making 
-small  dies  and  manifold  form  cut- lers for  screw  machines.  It  fits 
over  the  spindle  nose  of  a  milling 
machine  and  clamps  to  the  face  of 
the  column.  The  inner  end  of  the 
arbor  is  tapered  to  fit  the  spmdle 
hole,  and  bear.s  on  a  bronze  sle(  vo 
hou.>iod  in  the  frame  of  the  device. 
The  arbor  may  he  held  stationary 
with  the  cutter  in  any  desired  po- .sitlon.  The  casting  oarryins  the 
bearing  sleeve  can  be  swiveled  to 
an  angle  of  20  deg.  either  way,  and 
is  graduated. 

Tnirtur.  iDduntriul,  lilectrlc,  Xype-K 
Mercury   Manufacturing  Co.,    4118    Sciiih    llal^le,!    St.,    Chieasj" 

"American  Machinist,"  January  19,  1922 
III. 

The  machine  is  useil  for  liKht 
work  in  close  quarters.  A  Cen- tral Rlectric  motor  operating  on 
■1\  volts  and  fid  amperes  at  1.60() 
v.p.m.  is  used,  the  drive  beinK 
through  worm  gearing  to  the 
rear  axle.  The  drum-type  con- 

troller gives  three  speeds  forward 
and  one  reverse.  The  hrake  is  of 
the  eontractlng-drum  type  '.nid  is 
operated  by  a  font  pedal.  The 
machine  has  a  normal  draw-bar 
pull  of  400  lb.,  with  a  maximum 
of  650  lb.  The  speed  when  run- 

ning light  is  about  6  mihs  per 
hour.  Width,  2!)  in.  Height,  48 
m.      Length.   T<f,   in. 

I'rexB,  StralKhteiiiiiK,   lluiid,  "rruduetlon,"  Mo.  3P 
P.  A,  Geler  Co.,  Cleveland,   Ohio. 

"American  Machinist,"  January  19,  1922 

Tite  press  is  adapted  to  production 
work  on  crankshafts.  A  lever  and 
graduated  handwheei  appl.v  the  driv- 

ing force.  The  tlirust  block  of  the 
screw  has  a  "range  of  from  2  to  8  in. 
distance  from  the  table.  The  work  la 
straightened  without  removing  it  from 
th<-  centers.  A  .screw  is  used  to  ad- 

just the  position  of  the  work.  A  dial 
indicator  having  a  stroke  of  i  in. 
shows  the  eccentricity  of  the  work. 
Rollers  mounted  above  the  center 
points  hold  the  longer  work,  and  tor 
this  an  extra  pair  of  thrust  blocks  Is 
furnished.  Maximum  distance  be- 

tween center  point.s,  40  in.  Bed.  26 
in.  long.  Floor  space,  22i  x  82  in. 
Height.    5,5J    in.      Weight,    500    pounds. 

Atraehnieiit,    .MlllitiK,    L,utlie 
(Jeorge   W.   Dover   Co.,    Inc.,    Providence,   R.    I. 

"American  Maclilni.st,"  January  19,  1922 

The  device  can  be  bolted  to  the  toolblock 
of  an  18-ln.  engine  lathe  to  do  small  mill- 

ing work  sucli  as  tap  and  reamer  fluting 
and  cutting  teeth  in  small  cutters.  It  is 
used  chiefl.v  in  shops  where  the  range  of 
milling  work  Is  limited  and  where  no  small 
machine  tor  this  work  is  available.  The 
dividing  head  is  mounted  on  a  graduated 
swiveling  plate  that  can  be  set  to  any 
angle  up  to  20  deg.  on  either  side.  A  set 
of  removable  index  plates  is  keyed  to  the 
lower  end  of  the  spindle.  A  vise  may  be 
mounted  in  place  of  the  dividing  head.  A 
V-block  can  be  attached  in  any  angular 
position  to  support  slender  work.  The  ele- 

vating screw  gives  vertical  adjustments  to 
0.001  in.  The  slide  ma.v  be  clamped  in  any 
position. 

Hoist,    Tliple-Hook 
Wright    Manufacturing   Co.,    Lisbon.    Ohio, 

"American  Machinist,"  January  19,  1922 

Uriil,   Klectric.  Portable.  "Buiz" 
United  States  Electrical  Tool  Co.,  Cincinnati.  Ohio. 

"American    Machinist,"   January   19,    1928 

The  three  hooks  are  operated 
simultaneously  by  one  hand  chain 
and  are  intended  tor  lifting  and 
conveying  tlexilile  materials  such 
as  bundles  of  long  wires,  metal 
bars,  tulws  and  sheet  metal.  The 
luioks  are  connected  by  lengths 
of  pipe,  and  are  ordinarily  placed 
.1  ft.  apart,  although  this  distance 
tiKi.v  be  varied.  The  hoist  has  a 
capacity  of  1  ton.  but  can  be  fur- 

nished   in    larger   sizes.      It    is    or- 
iliiKirily  suspended  from  three   J-ton  plain  trolleys  running 
eveiliead    I-beam. 

Seleroseope,  Portable,  "Auto  Puncll" 
Case    Hardening    Service    Co.,    2283    Seranton    Road,    Cleveland. 

Ohio. 
"American  Machinist,"  January  19,  1922 

The  machine  is  used  both  tor 
metal  drilling  and  wood  boring, 
and  is  driven  by  a  universal  type 
motor  for  both  direct  or  alternat- 

ing current.  The  controlling  switch 
is  located  in  the  handle.  The  gears 
are  made  of  hardened  chrome- 
nickel  steel,  and  run  in  grease.  The 
spindle  is  fitted  with  ball  thrust 
liearings.  Spindle  speed,  1.100  r.p.m. 
Weight.    6    pounds. 

.Hi'deiiing    Tool,    Magnetic,    "Temperite" 
Pittsburgh  Stencil  and  Tool  Co.,  40  Water  St.,  Pittsburgrh,  Pa. 

"American  Machinist,"  January  19,  1922 

The  device  is  made  in  two 
sizes,  the  12-in.  size  tor  work 
on  steel,  iron  and  hard  metals, 
and  the  6 -in.  size  for  sheet 
brass    and     thin     metals.       By 
pressure  on  the  barrel  the  spring  hammer  is  released  and 
strikes  the  ball.  The  resulting  depression  in  the  work  is  then 
measured,  as  in  the  Brinell  test.  The  tested  piece  must  rest 
on  a  .solid  support,  but  usually  can  be  tested  in  position.  The 
hardness  of  steel  plate,  stampings,  forgings  and  castings,  as  well 
as  that  of  c^ise-hardened  and  heat-treated  work,  can  be  deter- 

mined. A  pressure  of  850  kg.  on  a  3 -in.  ball  gives  a  depression 
nt  the  same  size  as  that  of  the  12-in.  punch  when  testing  mild steel. 

The  device  is  used  in 
determining  the  proper 
hardening  heat  for  car- 

bon steel,  as  ordinary 
carbon  steel  attracts  a 
magnet  as  long  as  it  is 
under  the  correct  hard- 

ening heat,  but  as  soon 
as  this  heat  is  reached  the  steel  has  no  magnetifr  attraction.  The 
tool  consists  of  a  balanced  and  Insulated  magnetic  tilting  bar 
mounted  on  the  end  of  a  rod.  The  bar.  made  of  special  steel 
that  enables  It  to  retain  its  magnetism  better  than  an  ordinary 
magnet,  is  not  affected  to  any  great  extent  by  the  heat.  The  bar 
will  tip  when  brought  near  the  work,  until  the  correct  hardenins 
temperature  has  been  reached,  at  which  point  it  is  no  longer affected. 

Clip,  paste  on  3  x  5-in.  cards  and  file  a^  desired 



AMERICAN     MACHINIST 
Vol.  56.  No.  18 

I   The  Weekly  Price  Guide 
rats  mBBICS  MARKBT 

Wf«  at  ftltohwBli  HOte.    Srranl  wttri  quoi 

M   tl.1*   M9   IW  ft^   M   MMU    lOMMCW.      All 

i  MmI  99  Vi  P*r  taM.  Pi«  iron  prica*  ftmer  in 
Jkuik  Btur  anitMlvd  abMU,  bait* 

ttow  W9  i*r.  Ib  N««  Tark  a»d  ftr.  p»r  Ih,  in  CWraland  wara- 
kaMaa.  Oahwataad  ilwiU  alaa  alidMJy  advancad  in  C\9r*- 
laaA.  Hiwlwl  afeM***  k*'*>  ̂ ^"^  ptetaa  and  flaor  plataa 
«r  H»-  »Mr  »>.  la  Cli»iliii<  aad  N««  York  waiakouaaa. 

La«d  ̂ aalad  ia  Naw  Yark  at  iU.  a*  against  5|c.  par  IK; 

raw  taHaad  ail  at  *lc.  a*  caapaivd  wtth  99r.  per  gal.   (6 

Haw  YaK. 
at  tile,  aa  acminat  SSlc.  par  Ib.  in 

ia  capper  mda,  tine  Ahaeta  and  braas 
akaata.  raii  amt  wira  la  N«w  York;  slicht  drop  in  brnaa 

vaAi  ami  aa^ar  ikaati^  arlra  and  rods  in  Clavaland. 

iHMaaaMal  la  ■iwlialiUii  cappar  with  aparard  tand- 

A  IRON  AND  STEEL 

nC  OUM  —  fti  caM  taa  —  (kiotaiiaa*  caaiadtJ    by    Tl>« 
U«nka«AMyGa.t 

ascHhtA~ Ka.2 •  aaaaaaa  < 

aaaa  aaaaa»aa  • 920. SO 
JO. 78 20.50 lOkia  Ha.  2 

NCV  YOIK-r»d««ai«r  IMi*c«7 
laaikwa  Na.  2  (SflKaa  2.2$  10  2.7S)        26.16 

BitMINGHAM 

Na.  2  Fawadry  .         16.  SO 

rHIl.^Df  t  PHI.'t 

I  mttim  P* .  Na.  2i.  2J5-2.7S  at 
Vmmm  NaiJ   ■•••••••••■•••••»•*•. 

*'tty  Paraa    iHICACX) 

^1**   •    F ••••fy   IVCSl    ••aaaaaaa'aaa 
Na.  2  PaaadtT.  Sa«ib«ra.  mI  2.2$«2.7S   

rrmiURGH.  iadadiai  frcicbl  cbtrgt  ftoiB  Valla* 
Na.2Paaadf7    .. 
Ruk      

22.  J4 
28  24 
20.25 21.00 

20  00 16  00 

21  96 
21.46 21.90 

IKON  MAOIINtltY 

r<«itb«f(k. 

ilM 

■•aaaaaaaai 
■aaa«aaaaaaa< 

*  m  •  »  0  m  m  •  m  •* 

•*aaa*«aaa> 

MJaiMpafa.. 

Ufkt 
90 
t  S S.S 
70 

12  0 
I  0 
60 
90 

9MI0 (.  0 

t.7S 

crau  per  poaod: 
Mrdiaa 

60 SO 
4.S 
4.5 
6  S 
to 
4.S 60 

60 
S  0 

4  S 

Hravy 

JO 
JO 

4  0 
SO JO 

5  0 

J  $ 

4  S 
JO 

4  $ 2  6 

iwatak 
Matiaa*  ata  ia  caMt  pvr  pound  in  * 
•Im  ib«  baa*  aaataiiea*  from  muU: 

anau*  attct 

Na-IO.  . 
Ha-IJ... 
Va  14... 
Na  14... 

Naa  t7a*i2l 
Maa  22  aad  24. 
Naa.25aadJk 
1U.U   

I^itbargk. 
Laraa 

MdlUu 
2  40 

2  4{ 
2  SO 

2  70 

)00 

)ef «  10 

J  IS 

NaaVark  Oaralaad 
>   >«  J  IS 
J  4J  J  20 
J  4«  )  2S 
)  SI  1  JS 

4.05 
4.10 

4  IS 
4.2s 

J  S5 J  60 

}  6S 
J.90 

Cbicate 

I  Jl 

)  4J 
3  41 

)  SI 

4  10 
4  IS 
4  20 

4  JO 

(UlvaaiiH  ««rr!  thrait: 
Noa.  lOandll.  J. IS  4.25  S.7S  4  JO 
Noa.l2andl4.  J.3S  4.JS  5  8S  4  40 
Noa.l7aad3l.  3. Si  4.65  4  15  4  70 

Noa.  22  and  24.  3.70  4.80  «.4S  4  81; 
No.  26    3. OS  4.95  4.60  5  00 

Na  2t     4.15  5.2s  4.90  5  JO 

H'ROl'GHT  PIPK — 1  he  followinK  «li«founu  are  to  jobhcri  foi 
rariead  Ion  on  the  Uirtl  Pittihurth  bating  card: 

Inrhea 
I  10  J   ... 

Staal 
Black 
71 

Iron 
Black 

44t 

BUTT  WEI  D 
Calv.  Inchei 

S8|        :  (o  I)  . I..'\PWF-I.D 

SIJ  2   SSI  24  to  4.. 
511  4|io6.. 
.S0|  7  10  12.. 

BLTT  WELD.  EXTRA  STRONO..  PLAIN  ENDS 

1  <"U          69  57»  (toll       441 
2  to  J       70  581 

LAP  WELD.  EXTRA  STRONG,  PLAIN  ENDS 

r.aW. 

2    64 
2|io6    6« 
7  10  8          65 
9  to  12    64 

J** 

25 

42 

29 

42 

29 

40 

27 

2   
62 

5U4 
54 2iio4. 

4(106. 

•  «.*  *  1  • . 

M 
.  •  *  4  •  • . 

65 

53 

7io«,. 

61 

47 

9iel2. 
55 

•  41 

Malleable  fitttnca. 
CI 

met 

2    40 
21  to  4    4J 

4|to6    42 
7to«    3S 
9  to  12    SO 

301 

27 

Jl 

JO 
23 
18 

Banded,  from  New  York  > 

fioi  k  fell  at  net  liit.    Can  iion.  standard  tiiet.  2(V-5%  off. 

WROUGHT  PIPE— Warthouie  diicounta  ai  followi: 

New  York     Cleveland         Chicano  ' 
Black  Calv.  Black  Calv.  Black    (iil 

1  to  3  in.  ttael  butt  welded.  6<>'; 

2)  to  6  in.  iteel  lap  welded.  (<l' 
Malleable  httiniti,     C'lataei 

atock  fell  at  li»t  Iraa  10%.    Caac  iron,  atandard  aiiaa.  32-5%  off.' 
MI.SCELLANEOUS-Warahouae  aricci 

100-lb.  Iota: 

>■<>.&  vi«iv.   niacK  iiiiv.    niacK     lui 

'.7«    SJ2i   601%    471%   621%    48iV5 
1%   47%    58|%   44}%   5v|%   4S|«, 
:•  B  and  C,  Banded,  from  New  YorSi 

Open  hearth  spring  iieel(ba>r)  . 

Spring  iteel  (light)  (bate)   
Coppered  Betacmcr  roda(baae),. 

Hoop  Iteel   
Cold  rolled  atrip  steal     
Floor  plates    
Cold  hnithcd  shafting  or  screw. . 
Cold  finished  flats,  squares   
Structural  shapes  (base)   
Soft  iteel  bars  (bate)      
Soft  tieel  bar  shapes  (^baac)   
Soft  steel  hands  (baac)   
1  ank  plates  (base)   

Bar  iron  (2  00^2.10  ai  mill). . . 
Drill  rod  (from  list)   
Electric  welding  wira: 

New  York 

4   (O 
6.00 7.00 

5.38 
6.25 

4.70 
3.35 

3.85 

2  $8 
2  48 

2.48 

2.98 

2. $8 
2.48 55(Su0% 

in  cants  per  pound  isi 

Clevrland  Chicago 
6  00 

6  00 
1  00 2  81 

8  25 
4.66 3.00 

3  50 
2.41 
:.3i 
2.31 

1.41 2.21 

iS% 

A  10  J. 
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6.50. 
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JS 
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J  8 
.28 
.28 

2  88 

2.J8 

2.28 

iO% 

12®I3 
.IICi>12 

METALS 

Current  Pricca  in  Cents  Per  Pound 

Copper,  elecirolvtic  (up  to  carlota).  New  York. .  . 
Tin,  5-ton  lots.  New  York   
Lead  (up  to  carlota),  St.  Louis,  5.40  ;  New  York   
Zinc  (up  to  carlota),  St.  Louis.  5.27};    New  York   

Aluminum,  98  to  99%  ingots.  1-15  '''"*  ̂ °''' 
 Cl«veland 

ton  lots           IV  20  20  00 

Antimony  (Chinese),  tan  spot       5.50  6  7^ 
Copper  ihects,  base   I9.50A20.50  IV  SO 
Copper  wire  (carlota)   14®  14. 2$  16  00 
Copper  roda  (tan  lou)     17  7S  21  00 

Copper  tubing  (lOO-lb.  lota)     20  75  22   50 
Brati  theets  (lOO-lb    loft)         I  <;   75  17  00 
Brass  tubing  (lOO-lb  Iota)      18.00  18  50 

n  62| 

U.7S 
5  7$ 

5.6it 

Chictfti 

IN. 00 
f,.2S 

2J.0O 

16.25 

19. SO ilM 
20.50 
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M  ET  ALS — Continued 
Brass  rods  (1,000-lb.  lots)    13.75  15.00         15.75 
Brass  wire  (carlots)    16.25  17.75            
Zinc  sheets  (casks)    8.50  17.25          15.75 
Nickel  (innot  and  shot),  Bavonne.N.  J.  36.00    

Nickel  (electrolvtic),  Bavonne,  N.J.  .  39.00    
Solder  (i  and  4),  (caselots)    23.00  22.00          19.00 
B.ibbitt  metal  (fair  prade)    30.80  39.50          36.00 
Babbitt  metal  (commtrcial)    15.50  13.50           9.00 

SPECIAL  NICKEL  AND  ALLOYS— Price  in  cents  per  lb. 
Malleable  nickel  ingots        45 
Malleable  nickel  sheet  bars        47 

Hot  rolled  rods,  (irades  "A"  and  "C"  (base)        50 
Cold  drawn  rods,  (irades  "A"  and  "C"  (base)       60 
Copper  nickel  ingots        37 
Hot  rolled  copper  nickel  rods  (base)       45 

Manganese  nickel  hot  rolled  (base)  rods  "D" — low  manganese  54 
Manganese  nickel  hot  rolled  (base)  rods  "D" — high  manganese  57 
Base  price  of  monel  metal  in  cents  per  lb.,  f.o.b.  Bavonne,  N.  I.: 
Shot      32  00     Hot  rolled  machined  rods  (base)...      48.00 
Blocks     32.00     Hot  rolled  rods  (base)        40.00 
Ingots     38.00     Cold  drawn  rods  (base)        50.00 
Sheet  bars.  ..   40.00     Hot  rolled  sheets  (base)       45   00 

OLD  METALS--Dealers'  purchasing  prices  in  cents  per  pound: 
New  York  Cleveland  Chicago 

Copper,  heavv,  and  crucible      10.00         10.50  10.25 
Copper,  heavv,  and  wire        9.50  9.50  9.25 
Copper, light,  and  bottoms        8.50  8.50  8.25 
Lead,heavy       3.75  3.7S  3.65 
Lead,  tea       2.75  2.75  3.00 
Brass,  heavy        5.75  5.50  8.00 
Brass,light        4.25  4.00  4.75 
No.  1  vellow  brass  turnings        S.OO  5.50  5.00 
Zinc.:       2.75  2.25  2.50 

TIN  PLATES— American  Charcoal  Plates— Bright— Cents  per  lb. 

New       Cleve- 
York 

"AA.\"  Charcoal  Melvn  Grade: 
IC,  20x28,    112  sheets       20.00 
IX,  20x28,    112  sheets       23.00 

"A"  Charcoal  Allaways  Grade: 
IC,  20x28,    112  sheets        17.00 
IX,  20x28,    112  sheets       20.00 

Coke  Plates,  Bright 
Prime,  20x28  in.: 

100-lb.,         112  sheets   
IC,  112  sheets   

Terne    Plate 

Small  lots,  8-lb.  Coating: 
100-lb.,    14x20   
IC,  14x20   

land      Chicago 

12.50 

12.80 

18.25 
21.00 

16.00 

18.75 

11.00 
11.40 

18.50 
20.90 

17.00 

19.60 

14.50 
14.80 

7.00 
7.25 

5.60 
5.85 

7  25 
7.40 

MISCELLANEOUS 

New  York 

$Q.07i(sL)$0A 
.055@,.09 

Cotton  waste,  white,  per  lb.  .  .  . 
Cotton  waste,  mixed,  perl  b..  .  . 
Wiping  cloths  per  M.,  13jxl31..    
Wiping  cloths  per  M.,  13|x20|   
Sal  soda,  100  lb.  lots    2.80 
Roll  sulphur,  360  lb.  bbl.,  per  100 

lb.....    2.85 
Linseed  oil,  per  gal.,  5  bbl.  lots. .  .  .91 
White  lead,  dry  or  in  oil      1001b.  kegs. 
Red  lead,  dry      1001b.  kegs. 
Red  lead,  in  oil      100  lb.  kegs. 
Fireclay,  per  75  lb.  bag   
Coke,  prompt  furnace,  Connellsville. .  .per  net 
Coke,  prompt  foundry,  Connellsville..  .per  net 

Cleve- 
land 

30.12 .09 50.00 
55.00 
2.50 

Chicago 

J0.12 .09 55.00 
65,00 
2.65 

3.25  3.50 
.95  .90 

New  York,  12.25 
New  York,  12.25 
New  York,  13.75 

.80  1.00 
ton  g3.25@$3.50 
ton  J4.25@?4.7S 

SHOP  SUPPLIES 
Current  Discounts  from  Standard  Liitf 

     ..J4.00off 
SJ.90  net          

     65-5% 

     60-5% 75%      70-10% 
60-10%    50-5% 

75-10%        80% 

New        Geve- 

„     ,  .  York  land    Chicago Machine  Bolts: 

All  sizes  up  to  1x30  in      60-5%  60-10%         60% 
liandllx3in.  upto  12  in       50%   60-10-10%   60-10% 
With  cold  punchtd  sq.  nuts        50%          

With  hot  pressed  hex.  nuts  up  to  1x30 

in.  (plus  std.  Mtra  of  10%)        55% 
Button  head  bolts,  with  hex.  nuts        35% 
Hex.  head  and  hex.  nut  bolts         40% 

Lag  screws,  coach  screws         65% 

Square  and  hex.  head  cap  screws.  .  .  .  75—  10% 
Carriage  bolts,  up  to  1  in.  x  30  in     50-10% 
Bolt  ends,  with  hot  pressed  nuts        60%                 55% 
Tap  bolts,  hex.  heads       25% 

Semi-finished  nuts  |  and  larger        75% 
Case-hardened  nuts         65% 
Washers,caatiron,  Jin.,  per  lOOIb.  (net)  $4.50 
Washers,cast  iron,  fin. per  100  lb.  (net)  3.75 

Washers,  round  plate,  per  100  lb.  Off  list  4.00 

Nuts,  hot  pressed,  sq.,  per  100  lb.  Off  list  3  .00 
Nuts,  hot  pressed,  hex.,  per  100  lb.  Offlist  3  00 
Nuts,  cold  punched,  sq.,  per  100  Ib.Offlist  3.00 

Nuts,  cold  punched,  hex.,  per  lOOlb.Offlist  3.00 
Rivets: 

Rivets,  A  in.  dia.  and  smaller        60-5%  60-10-10% 
Rivets,  tinned         60-5%  60-10-10% 
Button  heads  '-in.,  J-in.,  1x2  in.  to  5 

in.,  per  1001b   (net)       $3.50  23.25 
Cone  heads,  ditto   (net)        3.60     3.35 

H  to    l|-in.   long,    all   diameters, 
EXTRAperlOOlb         0.25        

f  in.  diameter    EXTRA       0.15        
i  in.  diameter    EXTRA       0  50       
1  in.  long,  and  shorter    EXTRA       0.50       
Longer  than  5  in    EXTRA       0.25        
Less  than  200  lb    EXTRA       0. 50       
Countersunk  heads    EXTRA       0.35 

Copper  rivets    60-5% 
Copper  burs    40% 

?3.50 3.50 

3.50 
3.50 
3.50 
3.50 

53.50 3.50 3.50  net 
4.00 4.00 

4.00 

4.00 60-10% 

4Jc.  net 

J3.00 
3.10 

       0.15 
       0.15 
        0.50 

        0.50 
        0.25 
        0.50 
. .  . .  53.35  base 
50%  50-10% 

50%         

Lard  cutting  oil  (50  gal.  bbl.)  per  gal. 
Machine  oil,  lubricating,  (50  gal.  bbl.) 

per  gal   
Belting — Present  discounts  from  list  in 

fair  quantities'  (|  doz.  rolls) 
Leather: 

Light  grade   

?0  65 
0.45 

50.50 
0.35 

50.67i 

0.40 

50%    50-5%   60-10% 

Medium  grade      40-5%  40-10-21%     50% 
Heavy  grade    .    . .        35% 

Rubber  and  duck: 

First  grade          60-5% 

Second  grade   60-10-5% 
Abrasive  materials — In  sheets  9x11  in.: 

No.  1  grade,  per  ream  of  480  sheets, 
Flint  paper          55-84 
Emery  paper   ,    8.80 
Emery  cloth          27.84 
Flint  cloth, regularweight,  width  31 

in..  No.  1  grade,  per  50  yd.  roll,         4.50 
Emery  discs,  6  in.  dia.,  No.  1  grade, 

per  100. Paper    1.32 
Cloth           3.02 

40%       40-5% 

50-10%  40-10% 
60-5%  60-5% 

53.85 11.00 
32.75 

56.48 

8.80 
29.48 

4.95 

1.49 
3.20 
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New  and  Enlarged  Shops 
Machine  Toob  Wanted 

f'a.'rr. 

Mrhv       (• 

knfc*.  (  ar  I*  11  ms 

iit»  mmtt  «r««<«*  a«* 

      ̂    -tw  aum  m«Miii«ii 
r^    Ow     UK    aMlk    M««— M»    Mftos 

J 
•  t     • 

„  ^  -TIm    Klai*«U    Motor    Car 
C^  l«M  o  IK .  r.  r.  Kintea  t*Brpli   AMt 

•r   HM«rtc  «rto«w.   alM  taOiit 

'^^  SrS!^»R*W« M«.   pteiM  UM«; 

pfwC^CT** 
Ma  «r  l|  ua  Tat*  •» 

t^w  «*<*  aa*  i^Mar  la  X*    1  jUrval  • Wim  »  III  rt  1 1  iiigTw :  IM-Itt  iTIavtl. 

O-    Clociaoalt     Thr 
M  MBat.l*Mtt  m^.  A 

.-TV. f*     J      Hvltwr.     >\>url     liutii 
toBlaaito   autrti    rti«n(«    lalhr.    It    ft.    s    !• 
IL   (ar  raad  ivpalr   ilr|>ar«inent. 

■MM  for  vot-aiiunal  >iMi  rnalnaariaa  4*> 
miiiiti*  at  ilM  IteMkviito  Hiitk  SahaaL 

ra..  PMIa^P.  J.  BtokM  MMktaM  Co.. 
iTtk  B»4  ('•aitaia  •«&.  r.  J.  RtakMrPiirviL 
A«t. — bortnc  madilnra,  lalhoa,  plaaar. tiaaia.  ate. 

Pa^  nUifcaiafc — Tl>e  Bdavwalrr  Htiol 
r».  r.  a  Baa  I4».  W  A.  MrKean.  Pun>h. 
Agt.  —»  wiMal  bortac  mill.  m<>iiir  <lrlv»a 
aji4  aiiHt  Im«*  automailr  rhurk.  iumhI)  : 
<«•  RMcavay  lyt>v  hub  farinc  nwchlnv  for 
tmr  wti—la.  motor  drtvvn.  (u»<k1). 

Va..  *«Maa4  »iqaa  Stan*  *  Co.,  autn 
-lath*,    praa^    grlndvr    aad    bMMh 

V»,  ratarafcara — Th*  Pataiabtirs  V^rm 
Marhlaa  <V>rp.  lAOt  Saath  ■jreamor*  St., 
H.  U  Smith.  Purrh.  Act. — oomplata  Una  of 
«ran4»orklBC  marhlnr  ahop  and  foundry 
laarhtnrry  aad  iMiulpmrni.  Will  coaaldar 
■llBlNly   uaad. 
Va.  BIrkataad-  Tlw  Auto  Klaetrl<>  Ra- 

4^a ,  *l}  '  Wrat  Broad  Bt.^roery 
lath*,  vlar  and  reainvr. 

Va-  BlakMMid— \V  J.  Harrla,  l>«  Waal 
Broad  St  — dHII  praaa. 

▼a,  BtalMaoa4— P.  D  Rrhlutrr.  ttl  Waat 
Broad  St.— oyUndar  crindar  and  eraak 
aliaft  BTlndrr. 

Va^  Blrkataad — Tha  Tranaportallon  Mo- 
tor Co.  l«tn  Wt-at  Broad  St. — drill  pmaa, 

lath*  and  rylln<trr  crindrr  for  auio  repair 
»ork 

Va.  KIrhBiaad— H.  C  Tutwlh>r.  101* 
Waal  Broad  Bl.— Aaxthle  bulTar.  brad  etil- 
tar,  iliftar  aad  traad  pullrr. 

Ta..  BMuaand— Winn.  Mllla  ft  Wllrr. 
laat  Waol  Rraad  St.— on*  10  ton  prao, 
Waarrr  prafarrod. 

Wl.  .  Kaakaaait— Tha  School  IVI..  1.  Q 
SrhUMimann.  Kupl.— oailiaM'  pqulpmrni  for 
■anual  iralnln*  daparonmi  of  propoaod 
hist)  arbooL 

Machiner>'  Wanted 

-."•J*;*-    '"illL'Mi     T*>»  Wood  Molar     awltr'hl 

Ala,  RlnoladiaM — Tha  Corona  Cnal  Co, 
FtnM  NaU  Hank  BMs..  A  tVarork.  l>uroh. 
A«t.—  on<-  t(  In.  clrrular  aaw  mill  with 
illlinc  lablra  to  ha  iiard  for  minr  tlralwra. 
ale 

Ala^  BlraahialkaiB — Blrmlnsham  Build- 
lac  MatarUI  Co,  III7-II  Ara.  B  South— 
imm  rwt  off  aaar  11  In  :  onr  planrr  ;  one  T| 
hSk  dr.,   l,A*t  r.p.m.  mnior. 

Ark,  tJllla  Boah- Th'  Marhlnrry  fix- 
chancr.  A.  r>  v.  W  Bide. — comnl<-l»  lo" 
plani  marhlnrrv  for  in  Ion  Icr  plant,  ulao 
dlrad  oinnarlMl  mclnr  and  lurh<i-crnrrator 
aal  of  tl*  kw  In  !<>n  kw  raiwrlly.  i  phaar 
••  eyrta.  !•  fwr  rant  |miwit  farlor.  axrltar 
and  awltrhboard  c«>mplatr.  alao  lurho  CMI- 
aralor  art  of  !«•  kw.  rapacity.  1  phaan,  •« 
ojrrla.  ••  par  oant  fiowrr  fartor,  i-xcltar  and 
awltrhlMiard  eooipMa. 

Ka«..    (iaiaaa     Ttlr    Klrrvilli'    Miniiu'    •' 
■•    .tlliarka,    IMroh.    Act.— bolllnc.    bIiiUih.. and  pulkya 

■•■•.  l*»raiM»a— P.  lOolay— aqtilpmrni  li  , 
dally  ne«aiiaprr   plant. 

Kaa„  I'arMa*  Thx  Paraona  Dally  Sun 
U    <3oinlM.    I>urt>h.    Act. — aowqtapcr    <'q(ii|' mania 

I*^     Maar*» — Thi«     Soulhwaat      Pulp     .\ 
l*ap«r  Co..  (1.  Itlrhlar,  Mcht  A  I'owri    ' 
Watartnwn,      I'urrli.      AkI      iwiiir      i. 
aqulpmrni    for    |i«|>cr    mill    InrluilInK 
mai-hlnp.    Jonlan    n-nnlnc   i>nclnaa,   Ai 
C<<arM  and   hiadi-  IMlInn,  awnc  eul-«>rt 
wn<Ml   niaac-ra,   wimmI  rlilppara.   wo<iil    ̂ . 
pulp  B<T<-fiii..  Hirnm  un<f  aclil  dip- 
vrylnc     ■'<|iilpmt'nt.     ahafllnc.     i 
mlaoallan<N>iia        tranamlaalon 
varlalilp  ami  ronatant   »|ir<Ml   drive  iliililx 
bollrra    and    rnclnra    and    *p<>olal    Irail    im brana   piplnc. 

Maaa.,  rilaloM— The  Houbalx  Mllla.  Inc  . 
T»J  Main  81  — onr  tl  In.  ahrar.  «lnirl<'  or 
doubta,   for  ahi<arlnc  woolrna  nivi  •   ,i. 

Mtah.,  Itrtralt — Tlift  Auin  Coll.'  m> 
Co.,    Inc.,    r  I.    P.    H.    Rnaapllii.     \  ■    i, 
<N>ncr<«a  lllilc — marhlm-  <K|ulpm<-ii!   f..i    Hi. 
manufaclurp  nf  mrlHl  rima  and  whwl  imrt' 

Mlab..  l>alrall'-Tlin  Cratlnc  «  Woml 
wnrkinc  «'<>..  IIII  Hart  Avr. — wooilwi>rl. 
Inc  marhlm-ry 

Mlak..  ttalroll— Thn  D.  R.  Morand  Mrhv 
Co.,  17  Quinry  Ava.— ^ona  100  or  loii  |l 
board  drop  hammrr. 

Maaa.,  Pall  Blvar — Tho  Pyan*.  Praarr  A 
BlarkwMv  Co..  IS  Anawan  Ht — automatic 
looma,   (UMtl). 

Ma.,  rarlhaaa — Tha  t«CT<'tt  A  Piatt  Bwl 
Bprinc  Co,  <'  B.  Piatt,  Wcr.— machlnpry 
for  thr  manufiirtura  of  bod  aprlnini  for  pro- 
Itoard   fnoiory  on   Vine  St. 

Mo..  Japlla  -Pitkin.  Boy.l  A  Nial  Park- 
Inc  Co..  "Ill  .'<i  — rrfrlcrrnl Ion  >>c|ulpm«nl  for ramiMli'lril  plant. 

Ma..  Japlia  Th«<  TyuoKrnphlcal  ITnlon. 
Prlntira  Kullnlii.  li:i  South  Main  8t..  K. 
U,  Rurhir,  llunlnrnii  Micr  -  nrwapaprr 
Miulpmrni  nml   linotype  marhlni'. 

Ma.,  Japlla — Thr  Ward  Opllral  Co.,  tlok 
Main  HI.,  (1.  Ward,  Purcli  Act.— I<n« 
irrlnilrr.  imiwit. 

Ma..  Ml.  I.aala — Thn  MInillln  Print IPK  Co.. 
?lt  North  7th  HI — prlntlne  pn-HR.  10  x  1.'. or  12   X   11. 

Wab..  l-lnrolM — The  Indfivndmt  BlmhTv 
Co..  US  Houlh  IJlh  Rt  ,  W  K  Priiai.  Purrh 
Act. — imnrhlnc  ninrhlni'  iiml  prrforiiiliiK 
marJilnp  rlihrr  motor  or  fool  power. 

Nab^  IJarala  O.  V.  K«ll<  r.  lltli  iin<l 
N  8t» — machinery  ami  npilpmint  for  ri'- 
palr  ahop  Inrludlnir  hrnrh  <lrll!  pn-a*  and  n latha  about   II  In.  x  10  ft. 

Nab.,  Mnraln— The  I^nlviralty  of  Nr- 
liraaka.  I,  K.  S<-nton.  Purch.  Act.— one  S 
roller  cylinder  pri'aH  iihoiit  21  In.  X  41  in 
with  motor.  Iirnrhei.  rnllrra  and  hook 
ohaae :  one  hiavy  iluty  preaa  with  rollara, 
nninler  nn<l  motor,  one  Kllleher:  ona  power 
cutter;   type,   and  rwhlnet 

N.  J..  Kearney — Tlie  Oreennrld  Mrhy 
Acency.  »»  Tappan  8t.^-one  4  ft.  and  ono 
(  ft.  power  hrnke,  both  In  bend  I  ItaS* 

ahecta  to   90   clecrei-a. 
N,  Y.,  Biiwhanilan — The  IjkPtlni  Battery 

Corp..    J.    \y.    I.jiI)UHka.    Purch.    Act, — ma- 

Moadja— L.   A.    Mofcaii— «an- alac  markkiary  and  aqalpmawt  for  eannlnc 
=  7se^ 

I^OM    Wka    of 
Pint  an 

PW-  Waal  ralM  llearb— The  Allantle 
PMi  Co  c  Kennedy.  M«r — llah  eannlnc 
machinery    and   r<|ulpnM>nl 

Oa..  Baraaaiine  Collirr  Mllla,  Inc.,  J. 
A.  CaaoA.  Seev  Wlldman  or  8cotl  *  Wll- 
Itama.  >*  bl..  21  in  .  22  In  .  21  In.  underwear 
kaMllac  machln>4.  12  rai.  alao  one  Payna 

-— ' —  marhlnr. 

•ftJOmit!  '>t  PUtamra  Av*      «.r~ 

Tba     Otfloa  Pralt      Co, 

W    R.  rhjnwoody.  P.  O,  BoK 
tractor  for  handlinc  Iranafar  can. 

.    H,    Mill     maehlnery   for 
maantavturina  plant 

           CMr— The    Purity     Mmildlnc 
Baad  Co— no*  24  fl  portabia  belt  cfinvoyar 
for  bandlinc  aand  frotn  dump  lart  to 
frelckl  ram 

Jtod..  BoMr»->nM  nicWy  PrlfMlMi  Co.,  M. 
"•S*^.  Parrb.  Ac«  — one  la  a  ||  j^  print- 

in*    

ohlnery    and    equipment    for    charcmc    and 
cella.      electric      teatinj: 

ery  .     . 

nipamnc     atorac- 
equipment. N.  T.,  Rrooklya- T).  C.  lludd.  121  Mnr 
tenao  81. — «me  aleam  enitlne  xllde  valve,  50 
hp,   and  one   extractor.  Tolhural   itreferred. 

W.  v..  ilraaklya  Thr  l'.atnle  nf  A 
8tarke,  CfiliimMii  iiinl  HiKourney  Hta,— one 
iim  ileciric  holm   for  ii.c.  i-urn-nt. 

N.  Y..  Huiral»  W  I?.  Reain  A  Son,  tTI 
Ilidlywooil  HI.   -efiulpment   for  dairy. 

Jf.  Y..  llaCala  The  Male  Motor  Ti  iir) 
Co.,     114     Mohnwk     HI.- -one     42     In.     nrhor 

V,  T..  BaPala — O.  Rllnoon,  (74  Swan  St. 
— woodworkinc  machinery. 

W.    v..    raralaa — M.    norman^^cqulpment 
for  bakeahfip  n(   Kuallc.   Pla. 

!<f.  Y.,  Predenia     Tli.^  R.  A  O.   '" macJilnery    iinil    i-<iulpment    for    i 
canlly    purchaaed    at    Kane,     Ph 
manufacture    of    autnmnblln   alCP"'    .!.'■'■ 
elc. 



May  4,  1922 Eliminate  Waste — With  Modem  Equipment 688k 

N.  X..  Hamilton — The  Madison  County 
Ka«ket  Co.,  Inc. — machines  and  equipment 
for  the  manufacture  of  baskets,  incliidinif 
.steeping  vats  and  washers. 

N.  Y..  r,eBoy — The  LeRoy  Lime  & 
Crushed  Stone  Corp.,  J.  L.  Heimlich,  Purch. 
Agt. — stone  drilling-,  quarrying  and  crush- 

ing machinery. 
N.  Y.,  Morris — The  Chronicle  Office,  B.  F. 

Waite,  Purch.  Agt. — printing  equipment 
and  printing  matrices  for  newspaper  plant. 

N.  Y.,  New  York— M.  Billet,  40  E:a3t 
Houston  .St. — one  No.  1  plain  back  geared 
milling  machine. 

N.  Y.,  N»w  York — The  MacGovern  Co., 
114  Liberty  'St.— bending  roll,  8  ft.  long,  9 in.  diameter  and  one  bending  roll  146  In. 
long,   2U  in.  diameter. 
N.  Y.,  New  York — The  Worthington 

Pump  &  Mohy.  Corp..  115  Sway.,  C.  W. 
Hodges,  Genl.  Purch.  Agt. — electrically 
operated  crane,  25  ton  capacity  for  its 
Blake  &  Knowles  Wks.  at  East  Cambridge, 
Mass. 

N.  Y.,  Rochester — The  Scott  Bros.  Constr. 
Co. — tools,  equipment,  etc.  for  blacksmith 
Shop  now  under  construction. 

V.  Y.,  Troy— H.  S.  H.  Co.,  R.  C.  Hilton, 
Purch.  .4gt. — automatic  paper  punching  and 
cutting  equipment  to  cut  bottle  caps  out  of 
board. 

N.  Y.,  Watertown — The  Greens  Pastry 
Shoppe,  228  Goodale  St.,  C.  B.  Green, 
I'lirch.  Agt. — mixing  and  baking  equipment 
for  bread  and  pastry,  (electricity  for  power 
gas  fuel). 

N.  C,  GibHOQTiUe  —  The  Gibsonville 
Hosiery  Mills  Co..  A.  B.  Owen,  Secy.-Treas. 
— several  200,  220  or  240  needle  ribbers  any 
make,  3i  in.  or  3  J  in. 

N,  C.  HIkH  Point — R.  K.  Stewart  &  Son, 
R.  K.  Stewart,  Purch.  Agt. — Lidgerwood  or 
.Stroudshurg  double  drum  hoisting  engine 
and  25  hp.  boiler. 

N.    C,    RiileiKh — Stanton    Bros..    .1.    Stan- 
.  ton,     Purch.     Agt. — machinery    and     equip- 

ment for   dairy  at  Wilmington. 

N.  C,  W'llmlnicton — The  Carters  Produc- tion Wks.,  210  South  Water  St..  O.  Carter, 
Purch.  Agt. — machinery  suitable  for  grind- 

ing and  mixing  material  to  make  metal 
polish. 

O.,  Akron — The  Natl.  Sulphur  Co.,  Inc, — 
machiner.v  and  equipment  for  use  in  manu- 

facture of  insectirte  powders,  sulphur  refin- 
ing,  and   sulphur  products. 

O.,  Cincinnati — The  Jones  Machine  Tool 
Co.,  435  East  Pearl  .St.,  S.  M.  Jone.s,  Purch. 
Agt. — one  So.  23  New  Brittain  automatic, 
(ur  -1). 

».,  Cincinnati — T.  Lee  &  Sons  Co.,  128 
West  2nd  St.,  R.  E.  Lee,  Purch.  Agt. — 
single  end  tenoning  machine  for  woodwork, 
(used). 

O.,  Cleveland — R.  G.  Bauer.  403  Union 
Bldg. — small  double  crank  press :  .small 
toggltr  press ;  thread  roller ;  thread  miller 
(Hobber)  .about  3  in.  x  12  in.  ;  small  Landis 
l^Tniversal    grinder. 

O.,  Cleveland — The  Clinton  Co.,  6332 
Bway. — oni-  overhead  bucket  type  crane 
conveyor. 

O.,  CoIunibUH — The  Central  Refractories 
Co.,  Ferris  BIdg.,  A.  N.  Spencer,  Vice 
Pres. — equipment  for  plant  at  New  Lexing- 

ton, including  dryers,  cutters  and  other 
brick  making  machinery. 

O..  Columbus — The  Grandview  Lumber 
Co..  <;randview  Avi>.  along  the  tracks  of  the 
Pennsylvania  R.R.,  J.  C.  McNally.  Mgr. — 
two  woodworking  machines  and  planer. 

Okla.,  HuKO — The  Hugo  Canning  &  Pre- 
serving Co.,  W.  T.  Larimore,  Secy. — com- 

plete line  of  machinery  and  equipment  for 
plant  for  canning  tomatoes,  also  pulping 
equipment. 

Pa.,  Erie — The  Erie  Metal  Furniture  Co. 
— machinery  for  proposed  factory  for  the 
manufacture  of  metal  furniture. 

Pa..  H.vde  Park — The  Reading  Towel 
Mtir.  Co..  Inc.,  J.  R.  Geibel.  Pres.,  has  pur- 

chased the  Glasner  Hosiery  Mills  in  Read- 
ing, will  move  equipment  and  will  also  pur- 

cha.se  one  hundred  looms  and  minor  equip- ment. 

I'a.,  Koppel — The  Koppe)  Industrial  Car 
&  Bquipment  Co.,  manufacturers  of  mine 
cars  and  equipment — one  71  ton  crane. 

Pa.,  Mansfield — C.  M.  Thompson — com- 
plete equipment  for  repair  and  charging  of 

storage  coll.s  for  plant  at  Wellsboro. 

Pa..  Phlla. — The  American  Dye  Wks., 
Inc.,  Tulip  and  Westmoreland  Sts, — balling 
machine  suitable  for  balling  hand  knitting 
yarn. 

Pa.,  Phlla.— W.  Gadke,  2222  "West  Hunt- 
ingdon St..  (auto  business) — one  16  in. 

snaper   in  pond  condition. 

1*».,  Phlla. — The  Guarantee  Knitting 
Mills,  SI 4  Market  St.,  automatic  knitting 
machines,  carding  frames,  finishing  ma- chines. 

Ph.,  Phlla. — The  Shingle  Leather  Co.,  815 
Vine  St. — J50,000  worth  of  leather  working 
machinery  for  proposed  factory. 

Pa„  Kldrway — F.  K.  Brown — complete 
equipment  for  bakery  to  replace  that  which 
was  destroyed  by  fire. 

S.  C.  Clinton — The  Thornwell  Orphanage, 
L.  R.  Lynn,  Mgr. — complete  line  of  laundry machinery. 

K.  C,  Greenville — The  Greenville  Plating 
Wks.,  T.  R.  Machen,  Pres. — machinery, 
equipment   and   supplies    for    metal   plating. 
Tenn.,  Knoxville  —  The  Appalachian 

Marble  Co.,  Middlebrook  Park — air  com- 
pressor, 300  to  500  cu.ft.  capacity,  motor 

or  belt  driven. 

Tex.,  San  Antonio — The  Three  Rivers 
Glass  Co.,  Bedell  Blvd.,  C.  R.  Tips,  Secy.- 
Treas. — automatic  glass  blowing  machinery 
for  use  in  plant  with  daily  capacity  of  from 
100  to  300  gross  bottles. 

Tex.,  Texas  City — The  Texas  City  Sun, 
(Sun  Printing  Co.) — linotype  and  intertype 
for  printing  plant. 

Va.,  AltavUta — Telepost  Publishing  Co. — 
W.  M.  Hundley,  Mgr. — complete  line  of 
machinery  and  equipment  for  proposed 
newspaper   plant. 

Va.,  Kadford — The  AmeV.  Steam  Laundry 
Co.,  W.  H.  Painter,  Pres, — complete  line  of 
laundry  machinery. 

Va.,  Richmond — The  Kimker  Service  Co., 
1205  West  Broad  St.,  A.  P.  Moore,  Purch. 
Agt. — vulcanizing  outfit  for  auto  repair shop. 

Va.,  Richmond — The  Main  St.  Auto  Sup- 
ply Co.,  1607  We.st  Main  St.,  A.  L.  Robin- 
son,   Purqh.    Agt. — vulcanizing   outfit. 

Va.,  Roanoke — The  Liberty  Laundry  Co. 
— complete  machinery  and  equipment  for laundry. 

Va.,  Roanoke — The  White  Fdry.  Co.,  613 
10th  Ave.,  H.  H.  White,  Pres.  and  Mgr. — 
complete  line  of  foundry  machinery  and 
equipment  for  small  foundry. 

V».,  Smithfield — Sykes  &  Gwaltney,  W. 
Sykes,  Purch.  Agt. — oil  burning  equipment 
for  present  planing  mill,  also  miscellaneous 
woodworking  equipment  and  machinery. 

W.  Va.,  Buckhnnnon — The  LaBoard  Fur- 
niture Co. — Dovetailing  machinery  for  the 

manufacture  of  tables. 

WIk.,  Kenosha — The  Kenosha  Milk  Prod- 
ucts Co.,  T.  W.  Powell.  Secy.- — refrigeration 

machinery  for  proposed  milk  factory  on 
Bain   St. 

Win..  Milwaukee — iB.  Ihlenfeld,  1198 
North  Pierce  St. — one  26  in.  to  30  in.  band saw. 

Wis.,  Milwaukee — The  Milwaukee  Bed- 
ding Co.,  256  South  Water  St.,  E.  Schilling, 

Purch.  Agt. — special  feather  renovating 
machinery  and  power  stitchers. 

Wis,,  Rhinelander — The  Oneida  Milk  & 
Ice  Cream  Co.,  W.  Gillcy,  Purch.  Agt. — ice 
cream  making  and  dairy  plant  equipment, 
(power). 

Wis.,  Shebo.vgan — The  city,  c/o  C.  W. 
Boley,  City  Hall,  City  Engr. — manual 
training  equipment  for  new  high  school. 

Wis.,  Wausan — H.  K.  Bonsa — auto  reptlir 
machinery  for  proposed  garage. 

Ont..  Hamilton  —  Townsend.  Krug  & 
Greaves,  forgings  and  cutlery,  M.  J.  Krug, 
Purch.  Agt. — forging  machinery  and  equip- 

ment for  the  manufacture  of  knife  and 
razor  blades. 

Ont..  St.  Thomas — D.  Barr — materials 
and  equipment  for  oil  and  gas  drilling. 

Ont.,  Toronto— The  Dominion  Combing 
Mills,  Ltd.,  709  Continental  Life  Bldg. — 
machinery  for  proposed  wool  combing  and 
washing  plant   at  Trenton. 

Ont.,  Toronto — The  Meyers  Lumber  Co., 
15  Toronto  St. — planers,  saws  and  wood- 

working equipment  for  proposed  planing 
mill   on   Spadina  Rd. 

Ont..  Welland — The  Lackiiwanna  Tubes, 
Ltd. — machinery  for  the  manufacture  of 
seamless  boiler  tubes. 

Que.,  Montreal — The  Empire  Brass  Fdry., 
128  Wellington  St.,  A.  Smith,  Purch.  Agt. — 
complete    equipment    for    brass   foundry. 
^il,iMIIII„liNM*lill(il   lillll   ,1)11, till!   llllllllltllllllllMI   t,,!,!!,,),,,,,- 

Metal  Working  Shops 

Cal.,  Oakland — ^The  Magnovox  Co.,  2725 
East  14th  St.,  is  having  plans  prepared  for 
the  construction  of  a  2  .story,  60  x  200  ft. 
addition  to  its  f.-ictory  on  Ea.st  14th  St. 
for  the  manufacture  of  telephones  and  land 
speaking  devices.  Estimated  co.st,  $60,000. 
B.  J.  S,  c.ahii).   K.i.«tnn  BIdg.,  Archt. 

Cal.,    Han    PnuicUca — L.    H,    and    K.    W. 
Allyne,  2609  Gough  8t„  have  awarded  the 
contract  for  the  construction  of  a  2  story, 
98  X  137  ft.  garage  on  Pine  St.  near  Polk 
St.    Estimated  cost,  (40,000. 

CaL,  Han  FraneUeo — T.  W.  Corder,  Inc., 
c/o  S.  Schell,  180  Jessie  St.,  has  awarded 
the  contract  for  the  construction  of  a  1 
story,  25  x  76  ft.  addition  to  his  elevator 
shop  on  Natoma  St.  near  7th  St.  E^stimated 
cost,    $5,000. 

CaL,  San  FranelxGo — W.  P.  Stoesscr,  63 
Shotwell  St.,  will  build  a  1  story,  25  x  122 
ft.  lock  manufacturing  plant  on  Shotwell 
St.  near  14th  St.     Estimated  coat,  $5,00". 

Col.,  Denver — The  Super  Service  Motor 
Co.,  410  Colorado  Bldg.,  has  awarded  the 
contract  for  the  construction  of  a  3  story, 
115  x  210  ft.  service  garage  on  7th  and 
Speer  Blvd.      Estimated  cost,    $300,000. 

lU.,  CaMry — The  Western  Radiator  Corp. 
has  awarded  the  contract  for  the  const  inic- 
tion  of  a  1  .and  2  story,  150  x  260  ft.  fac- 

tory.     Estimated  cost,   $100,000. 

Mass.,  Everett — The  Boston  EleviUed 
Ry.  Co.,  108  Ma.ssachusetts  Ave.,  Bo.'^fm. 
plans  to  build  a  repair  .shop,  etc.,  here.  Es- 

timated co.st,  $750,000.  M.  U  Fernald,  care of  owner,    Engr. 

MasH.,  Everett — The  Cameron  Appliance 
Co.,  48  Waters  Ave.,  plans  to  build  a  1 
story,  70  x  115  ft.  galvanizing  factory  at 
plant.  Estimated  cost,  $40,000.  MacVaugh- 
ton  &  Robinson,  101  Tremont  St.,  Boston, Archts. 

Miiss..  Holyoke — The  Magna  Auto  Co..  2 
Division  St.,  has  awarded  the  contract  for 
the  construction  of  a  2  story,  116  x  120 
ft.  garage  and  service  station  on  North- 

ampton St.      Estimated  cost,    $40,000, 
Mass..  Medford — The  Amer.  Radio  &  Re- 

search Corp.  has  awarded  the  contract  for 
the  con.struction  of  a  2  story,  61  x  120  ft. 
radio  factory.  E.stimated  cost,  $60,000. 
Noted  April  27. 

Mass.,  Northampton — P.  P.  Gleason, 
Pearl  St..  will  soon  award  the  contract  for 
the  construction  of  a  2  story,  80  x  130  ft. 
garage  and  service  station  on  Pleasant  St 
Estimated  cost.  $50,000.  G.  P.  B.  Alder- 

man &  Bro.,  318  High  St„  Holyoke,  Archts. 

Mass.,  Wllllman»ett  (Holyoke  P.  O.)  — 
The  Palmer  Steel  Co.,  316  High  .St., 
Holyoke,  will  soon  award  the  contract  for 
the  construction  of  a  1  story,  80  x  2nfl  ft. 
steel  fabricating  plant  along  the  railroad 
tracks,  here.  Estimated  cost,  $75,000.  Pri- 

vate plans. 

MIrli..  Detroit — The  Auto  Collapsible 
Rim  Co.,  Inc.,  c/o  P.  R.  Rossello.  Archt.. 
406  Congress  BIdg.,  is  liaving  plans  pre- 

pared for  the  construction  of  an  8  story. 
110  X  166  ft.  auto  rim  factory  on  Bellevuc 
Ave.     E.stimated   cost,    v500,000. 

Mich..  St.  .loHeph — The  Auto  Specialty 
Mfg.  Co.  will  soon  award  the  contract  for 
the  construction  of  a  1  story  addition  to 
its  factory.  Estimated  cost,  $100,000. 
Davidson  &  Weiss,  53  West  Jackson  Blvd., 
Chicago,   Archts.      Noted    Feb.   23. 

Minn.,  St.  Paul— The  Siems-Stcmbel  Co., 
2700  Como  .\ve.  W..  will  build  a  1  story, 
230  X  750  ft.  car  repair  shop  on  Como  .\ve. 
W.     Estimated  cost,    $75,000. 

Mo.,  Carthage — The  Leggett  &  Piatt  Bed 
.Spring  Co.  plans  to  build  a  factory  on  Vine 
St.  for  the  manufacture  of  bed  springs. 
Estimated  cost.  $50,000.  C.  B.  Piatt,  Mgr. 
Architect    not    selected. 

N.  J..  Cnmdrn — The  Neel  Cadillac  Co.. 
525  Market  St..  is  having  plans  prepared 
for  the  construction  of  a  2  .story,  80  x  175 
ft.  garage  and  Sfvvice  station  on  Federal 
St.  Estimated  cost,  $75,000.  T^akey  A  Ket- 

tle,  5  Hudson  St.,   Archts. 

N.  Y..  Brooklyn — The  Kroder  &  Reubel 
Co..  107  East  17th  St.,  New  York  City, 
will  soon  award  the  contract  for  the  con- 

struction of  a  3  story  factory  on  Henry 
St.,  for  the  manufacture  of  brass  gr)ods. 
Estimated  cost.  $150,000.  R.  Berger  & 
Son.  309  Bway.,  New  York  City,  Archts. 
and    Engrs. 

N.  Y..  Bniralfi — The  Crane  Co.,  836  South 
Michigan  Ave.,  Chicago.  111.,  has  purchased 
a  site  along  the  Erie  Canal  at  the  foot  of 
Church  and  Gene.see  Sts.,  and  plans  to 
build  a  200  x  222  x  282  ft.  plumbing  plant, 
here.  Estimated  cost,  $250,000.  F.  Zander. 
81  Bway.,  Buffalo,  Local  Mgr.  Architect 
not   announced. 

N.  Y..  Buffalo — The  Natl.  Lamp  Wks. 
of  the  General  Electric  Co.,  1495  Fillmore 
Ave.,  plans  to  build  a  1  story,  38  x  43  ft. 
machine  .shop  on  Fillmore  Ave.  Estimated 
cost.  $15,000.    Architect  not  announced. 

N.  Y.,  Buffalo — H.  Wolcott,  3042  Main 
St.,  plans  to  build  a  60  x  100  ft,  charging 
station  and  small  shop  on  Main  St.  Elsti- 
mated  cost,  $5,000.  Architect  not  an- 
nounced. 
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  *aa      l.Ma4r>— Alanw4B      County. 
OaklaaC  M  hariac  plan*  praparixl  (or  ih* 
I II— twiXlaw  of  a  1  atory  laundry  and 
a  I  atarr  poww  houaa.  on  Ihv  Cuunty 
laarmarr  aM».  bar*  HMlmalad  coat.  tlO,- 
•aa.     H.  H    Marara.  Kahl  Bldf .  San  Fran- 

CMU  Maa  rraarW**— Tha  Bothin  R»al 
Itolato  Oa.  AtUa  BhU..  haa  awarded  lb* 
oaairaM  tor  th*  ooaMrttettoa  of  a  t  atory 
kaNltoc  mill  a«  Howard  Mi4  Ith  Sm.  Ra- 
ilaMI*4  earn.  I1«.«>M.     toirdar  Hroa.    Knit- 
iMW  MUU.  ••!  Mlaatoa  BU  L   
Ma.  1— liaiaa  T1w»  Iiv«tvta4a«  CrPrMS 

U>M>ir  Co.  will  latlld  lumbar  bUU  t«  ra- 
»U«a  tb*  o«a  d«au«)'r4  bjr  Ira.  Batlmatad 

•ITt.M*. 
la,  Ctoaaiaa  Tba  Banblaa  Navalty  Co, 

IIT  Ik.  Jalwa  au  kaa  awar4ad  tha  oontrart 
for  tba  ra— rwrOna  ot  a  I  Mory.  tl  x  111 
fi.    t»r*ory   on    Si.    Jehaa    8t.      BatlmalM 

Ma**.  Adam* — Ttt*  IWrkahIra  Cotton 
Mill  C»  baa  awardad  th*  contract  (or  tha 

lr«nia«  ef  a  I  alorv.  in  x  ITO  ft 
:!•■  ta  Na  mill  at  plant  Batlmatad 
•  «aaa«. 

  .        -Tfca   Naah   Carrlaf«   Co_ 
•  II  Maaaarbuartia  A**..  Raibury.  plana  to 
build  a  I  aiorr.  |M  x  III  ft.  eamac» 
(artory  IB  tha  RosfeMy  Saetlea.  Batlmatad 
mac   ilt.M*      AfCbKact  not  aataoUd. 

Maaa.  CM  alia — Tb*  BlBalaw-KBTt(ord 
<'ar*««  Co.  II  Main  Hi.  Tbompaonvtilv. 
CcaiB .  will  anon  r«r*lvr  bida  (or  thr  eon- 
alr«a«loa  oT  a  I  alorv.  lOO  x  ITI  ft.  dye- 
b«wa.  a  4  atory.  I**  x  111  tl.  haadhouar 
at  pUnl.  Brttomiad  coal,  tito.oon.  r.  T 
Mala  Inc.  1*1  (Wvonahlr*  8).  Boalon. 
Arcbt   aad  Bmt      Not*d  April  IS. 

Mom,  »ar«b  Mll»r««a — Tho  Talbot  Mllla 
Ka>  awardad  tba  ranlrart  (or  tba  conatruo- 
iloa  e(  a  I  atory  77  x  >l"  ft.  addition  to 
mina. 

Ha.,  aaafard  Tb>  Onodall  Wnralad  Co. 
haa  awardrd  th«  ranlrart  (or  tha  conatrtlc 
tia*  ml  •  plant  brr*.  Inrludlnc  a  atore- 

and  weralad  yam  aplnnlns 

AChamlaal 
para4  for 

atarr.  M  ■   tl*  ft.   au'J 

■grtomaa-^     B   .BmaB,     Ar^t, 
■Mb.  wM  €0fm  Mto  a«aa*  ttay 

t    M   fi. 

-'ir  CailllUe 

AC,  la  havlna I'-Ilon  of  a  t 

10"  X  IK  (I  aaw 
lUI  wMb  a  IS  X  !•  (t.  vnclnr  r<«>m  and 

al««m  Mwar  plant.  tMlmaiMl  mat.  Ijno.. 
•••  r  Mall.  SSI  Grand  Ava .  Mllwaiikaf>. 
Wl^   Krwr 

tttoa.,  to— apalla  Tba  North  Riar 
Woilan  Mllla  <'n  ;;■  H<>ulh  Xnil  Hi  ,  haa 
awardad  tba  crinirart  (or  rain'KlHIna  a  < 
atory.  14  x  M  ft.  (actory  <in  <lh  Ava..  ■.. 
wtaavn  lat  a»d  Snd  Nta  Rallmalad  ooM. !••  —^ 

M*k.  liaSa— PHklii.  Boyd  *  SVal  Pack- 
Hw  (^.  fUi  fl.  la  raaalvinc  »>i'la  (or  tha 
antiwrurti—  of  a  t  atory  ainraar  and  rofrlK- 
anillati  atom  oB  Tlh  St.  KailmaiMl  ooat. 
»!.•••.    PHvato  ptaaa 

Ma-  M.  Vmti  Tba  Mall  Parkinc  C«.. 
Sill  La  Balla  m~  haa  awardad  iba  eealraM 
tor  tha  aaimtwiidluw  a<  a  >  atory.  ««  «  IM 
fi.  mI  II  ■  If  ft.  ailliloii  to  Hm  paokiiiv 
WtaM.    Baibmiad  aaat.  |S«,«*«.   O.  1.    llalC 

M.  ».,  Olaacaatar — C.  ''  '"  "  nu»li  A 
Bontb    l*th    ami    ('ambrlu  In.,    art< raealvinx    bitia    (or    llir   o:  of   u    I 
and  S  atory  luml«-r  mllla  on  rsicKolaon  Hd. 
MMImatad  ooat.  1:5. 0«0      Pritrkto  plana. 

M.  T.  BaVato— W  H.  Baala  *  Son.  171 
Holbwotol  81.,  plana  to  hulld  a  t  atory. 
'I  X  SI  X  Tl  n.  dairy  plant  on  Holly wo<mI It  Kallmatcd  coat  b«lw<>cn  tl.fOO  and 
11.000       Archltort    not    announced. 

N.  T,  BaVato— Kllnk  *  Shallon.  Inc., 
«in  nalM>ot-k  8t..  plana  to  bulltl  an  addition 
to  lia  luirklnB  nlanl  on  Baboork  8t.  Katl- 
malPtl  coat,  111. 000.  Arrhlti'Ct  not  an- niiunccd 

N.  Y..  rraaUlaHIW— The  Ontario  Cut- 
lery Co  plana  to  build  a  4  atory,  7S  x  SCO 

(t.  (actory     Batlmatad  coat,  between  till.- 000  aad   tlll.OM. 

N    V     Natoral  nam— The  Aldrlch  Papar 
1  rneur.  plana  to  build  paper  man. 
I  plant     to    replace    the    one    dea- 
(1, ......  i.>   (Ire  aeveral  year*  aao.    Ballmated 
coat  between  tlOO.OOO  and  flOO.OOO.  Ad- 
dreaa   N.    R.   Caawell.  Oouvemeur. 

O..    Blllaia— (^  r.    O  »— The    San. 
duaky  Cement   '  >era  BIdB-.  Cleve- 

land,  haa  had   i'  pared  (or  tha  eon- 
Btnictlon  o(  a  I  ntorv  i-ement  plant  here. 
Batimated  coat.  tl.dOO.OOO.  W.  B.  Rawaon. 
Bnstneera     BldB  •     Cleveland.     Archt.     ami 
Kacr. 

Pa..  BraekwayTllle— The  Brockwayvllla 
Macaroni  A  Supply  Co.  la  bavins  plana 
prepared  (or  the  conat ruction  o(  a  S  atory. 
41  X  10  (t.  (artory.  Kallmaled  ooat.  )S0,- 
000.     Private  plana. 

Pa..  Pblla. — Blumrnihal  Broa  will  aoon 
receive  bida  for  the  conaiructlon  of  a  4 
atory.    10   x    SIO   (t.  cocoa    (actory   on    Mai^ 
fxret     and    Jamea    Sta.       Katlmatad    ooat. 
110.000.     BatllnBer  A  Co.,  ISth  and  Cheat- 

nut   Sta..   Archta. 

"Pa..  Pblla.— J.  FVank  *  Bona,  SS  North 
Srd  St.  are  havlnB  plana  preparad  (or  the 
conaiructlon  o(  a  :  atory.  II  x  200  (t. 
warehnuae  and  hat  (nctorv  on  North  Srd 
St.  Uatlmated  coal.  tSB.OOO.  B.  Brown, 
I>rexel    Bid*..   Arcbt. 

Pbv  Pblto. — Tlie  KenilnBton  lee  Co.  ha.> 
awarded  the  i<ontract  for  the  oonatruction 
of  a  S  atory,  II  x  IIS  (t.  toe  manu(BeitirlnB 
Slant  on  I^cknwunna  and  Church  Hta. 
atlmated  ooat,  116,000. 
Pa..  Pblla.— W.  F.  Krelaa  A  Co,  1701 

North  Front  St.,  haa  awarded  the  contract 
(or  the  conat  ruci  Ion  n(  n  2  itory,  10  x  141 
ft.  beddlns  factory  on  Trrntnn  and  Auburn 
Avea       Batimated   coat.    tSS.OOO. 

Pa..  PhUa.— S.  Weltx,  c/o  D,  D.  Wellx, 
Archt..  Real  Batate  Trtiat  Bldff.,  haa 
awBirded  the  contract  (or  the  conatructlon 
o(  a  1  atnry,  (2  X  72  ft.  and  I  atory,  18  x 
tl  (I.  alauxhtrrlnR  plant  and  Baraca  at 
SIS!  North  tith  R(.  Ratlmated  ooat,  tl<>.- 
000. 

Pa..  PbaenlxTllle— The  Welland  Pa«klnB 
Co.  will  build  a  2  atory.  IS  X  It  (t.  and 
2»  X  79  (t    packlnB  plant.    Notad  April  SO. 

Va..  AllarUla~Thf  Telepoat  Publlahlnc 
Co,  will  receive  bIda  until  June  1  (or  the 
conatnirtlnn  <>(  n  1   atnry,  40  x  10  (t.  nawa- 
BaiMT   plant.      Katlmated   coat.   tH.OOO.     W. 

I      Hundley.    Mbt.      n     Rtone,    Altavlota, 
Afvht 

Va..  Radford — The  Amer.  Rteam  Laundry 
Cn  plana  In  hulld  a  2  atnry.  40  x  100  (t. 
laundry  Katlmated  coat.  111,000.  W.  M 
Painter.    Prca     Architect   not   aaleotad 

Wla..  Krnoaba— The  Kennaha  Milk  Prod- 
ucta  Co.  haa  awarded  the  contract  (or  the 
eonou-ucllon  nf  a  1  atory.  10  x  7B  (t.  milk 
factory  on  Rain  Rt.  Ratlmated  coat, 
171.000       T.    W    Powell,    Recy, 

Wya..  Voder — C.  W.  Goodrich.  Caaper. 
plana  to  build  a  brick  phint  her*. 

OaL.  Bl.  Marya— The  Hurlburt  Rhne  Co. 
w  havlnB  plan*  iwepared  (or  the  oonatnio- 
tlon  of  a  2  ainrv.  Ki  x  10  ft  addition  to  It* 
oboe  factory  ({atlmated  ooat  tSt.OOO. 
C.    B.   Hurlburt.    MBr.      Private  plana. 

Oat,  Taranla-  -The  Mi'vera  I.«imhiT  Co., 
tl  Toronto  St,  will  hulld  a  pliinliiK  mill, 
to  mnalat  o(  a  2  atnry  70  x  80  ft.  lumber 
mill:  1  atory.  tl  x  S4  ft.  omo*  and  a  Z 
atory.  21  x  S4  ft.  otabla.  Ob  Spadlna  Rd. 
Batimated   coat.   tSI.Ono.      Private  plana. 

Oal..  TreBtaa— The  Dominion  Comlilnx 
Mllla.  litd.,  Tot  Contlnanul  M(e  BldB. 
IVironto,  will  aoon  award  tba  oontraot  (m 
tha  eonatruct  Ion  o(  a  wool  eombinc  and 
waililiiB  pUnt  b*r«b  Batlmatad  ooat. 
MII.00O.  B.  H  Prack.  10  Bay  St  ,  Toronto, 

AMht 
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Simplification — What  Does  It  Offer  in  the 
Machine  Industry? 

Diversification  of  Product  Causes  Many  Needless  Wastes — Organization  in  the  Department 
of  Commerce  to  Aid  Simplification — How  the  Work  of  Simplification  Is  Conducted 

By  WILLIAM  A.  DURGIN 
Department  of  Commerce 

"W; 'E  ARE  making  altogether  too  many  sizes. 
Week  before  last  all  our  B  automatics  ran 

continuously  on  one  size,  and  we  got  very 
attractive  production  cost.  Last  week,  we  had  to  alter 

the  set-up  on  that  same  group  nineteen  times  to  make 
as  many  different  sizes,  and  of  course  production  cost 

went  out  of  sight." 
How  many  manufacturers  have  you  heard  say  some- 

thing of  that  sort  these  last  few  months?  How  many 

•times  have  you  said  it  yourself?  And  the  jobber  or 
retailer — any  representative  of  the  distributing  group — 

will  join  the  chorus  with  the  refrain,  "Yes,  you  are 
making  altogether  too  many  sizes ;  my  shelves  are 
loaded  with  thousands  of  items;  my  investment  is 
extended  way  beyond  my  means,  and  the  turnover  is 

so  small  that  I  can't  find  the  profits.  Even  so,  I  am 
carrying  only  part  of  the  line  I  should  have,  for  when 
customers  come  in  for  replacements  or  repairs,  seems  as 

though  I  always  have  to  send  somewhere  to  get  them." 
"That's  right,"  says  the  user,  the  third  and  largest 

class,  "if  I  invest  in  any  kind  of  contraption  which  has 
to  have  repairs,  or  other  maintenance,  it  is  just  my  luck 
every  time  to  get  the  one  that  is  eternally  different 
from  everything  else  in 
town;  I  always  have  to 
wait  days  or  weeks  to  get 
any  spare  part,  and  often 
I  have  to  have  something 

made  special  to  fit." 
All  through  the  indus- 

trial structure  this  tale  of 

over-diversification,  the 
tremendous  waste  in  mak- 

ing needless  varieties,  is 
beginning  to  be  one  of  the 
commonplaces  of  shop 
talk.  Bad  enough  under 

boom  conditions  with  uni- 
versally high  demand  and 

prosperous  business,  it 
becomes  a  vital  weakness 
of  our  American  business 

methods  when  the  cata- 
clysm of  war  wipes  out  the  buying  power  of  Europe, 

upsets  economic  balance  throughout  the  world,  and 
stretches  the  spread  between  raw  material  and  finished 
product  so  tremendously  that  our  American  standard  of 
living  is  imperiled. 

Probably  no  man  sees  these  conditions  more  clearly 

OIMPLIFIED  PRACTICE  in  any  line  will 

^"^  result  in  some  or  all  of  the  following 
advantages : 

Reduction  of  stocks  and  investment,  and 
increase  in  turnover. 

Lower  costs  to  the  public  through  mass 

production  and  the  intelligent  application  of 

the  repetitive  process. 

Lower  costs  all  along  the  line  through 

quicker  deliveries  from  simplified  stocks. 

More  stable  employment  by  permitting  the 
safe  accumulation  of  standard  lines  of  stock 

through  slack  periods. 

than  Secretary  Hoover,  of  the  Department  of  Commerce. 
To  him,  elimination  of  the  waste  variously  estimated  at 
from  25  to  40  per  cent  of  our  total  industrial  effort,  is 

a  basic  necessity  if  we  are  to  reduce  the  spread  be- 
tween raw  and  finished  products,  maintain  our  Amer- 

ican standards,  and  get  our  full  share  of  world  trade. 
Prominent  among  his  means  for  such  waste  elimination, 

is  simplification,  the  concentration  of  effort  on  the  com- 
paratively few  sizes  of  each  line  which  really  count  in  a 

large  way,  and  the  co-ordination  of  allied  lines  to  secure 
maximum  interchangeability.  To  carry  this  movement 
forward  with  as  much  force  as  possible,  the  Secretary 

has  organized  the  "Division  of  Simplified  Practice"  of 
the  Department  of  Commerce,  offering  the  clearing 
house  facilities  and  adding  the  moral  weight  which  only 
a  governmental  department  can  give  in  the  highest 
degree.  To  some,  the  Division  of  Simplified  Practice 
appears  the  heir  and  executor  of  the  Conservation 
Division  of  the  War  Industries  Board,  continuing  those 
reductions  of  variety  and  simplifications  of  procedure 
which  the  stress  of  war  made  necessary,  but  which 

experience  proved  advantageous  to  all  concerned.  To 
others,    the    division    is    most    clearly   conceived    as    a 

liaison  group  between  the 
Bureau  of  Standards  and 

the  industrial  and  busi- 
ness interests  in  carrying 

forward  such  standardiza- 
tions as  have  direct  bear- 

ing on  waste  elimination. 
While  to  still  another 

group,  it  appeals  as  one 

of  Secretary  Hoover's 
most  original  contribu- 

tions, through  his  concep- 
tion of  the  Department  of 

Commerce  as  the  servant 

and  representative  of  busi- 
ness and  industry. 

The  truth  combines  all 

these  interpretations  and 

has  perhaps  a  still  more 

fundamental  aspect.  Ex- 
cessive diversification  was  probably  foredestined  as  an 

inevitable  result  of  our  first  flounderings  with  the  facil- 
ities which  machinery,  steam  and  electricity  placed  in 

our  inexperienced  hands.  Similarly  the  corrective,  sim- 
plification, is  just  as  inevitable  if  we  are  to  get  the  full 

value  of  these  facilities  for  our  daily  living.     With  the 



AMRRICAN    MACHINIST 
Vol.  56.  No.  19 

vd  tte  r«lMM  of 
to  Um  form  of 

Mjr  for  olmoot 
Tte  ■nrhiMo  thooH 
WMMMIT  to  tain  Um 

•<  tW  ratadtlw  procMi  ud  nodrret^ly  low 

TIh  fartorjr  oarc  atartrd  almont  ran 

•ltrac<tea  9t  muaf«nunns  drrw  mwt)- 
rather  than  crafln- 

pluits  have  lirra  muliipliiMl 
«tU  Uttla  bMi»  of  (nprovod  qwUtjr  or  dMifS 

«|  tlw  eiitp«t  brint  qaite  obviowlr 

lla«]r  of  jrmiwill 
tk* 
«r 

■TIM  Sim- 

M*  Uf«."  wMdl  appMrod 
■I  tk»  >icl«rt«y  of  tb» 

Bb  «fcii«thr».  of 

rao  tiM  •InpliAra- 
ml  dBfkir  Ihrlaff.  bvt 
la  a  ««nr  ddbilto 

Btm  ia  Um 

pcatadlnc  Uw 
World  War.  tW >of| 

OOME  OTHER  advantagn  obtained  by 

*^     the  u«e  of  Simplified  Practice  are: 
A  marked  decreaae  of  present  selling  ex- 

pcnwa.  which  have  been  so  much  increased 
with  tremendously  extended  varieties;  this 

applying  not  only  to  the  salesmen  themselves, 
but  to  their  equipment  and  catalogs  and  to 

the  general  oft'ice  accounts. 
A  much  better  understanding  between 

bujrer  and  seller  through  their  use  of  a  definite 
vocabulary. 

The  concentration  of  thought  and  effort  on 
the  cream  of  each  line,  which  must  result  in 

the  best  possible  product. 
Finally  the  bringing  of  our  production  into 

line  for  the  genuine  development  of  foreign 
commerce.  England,  Germany  and  other 
countries  have  vigorous  national  movements 
towards  standardization  which  must  be  met  if 

we  are  not  only  to  hold  our  own  in  foreign 
markets,  but  make  the  notable  advances 

which  the  war's  disturbance  of  economic  bal- 
ance makes  possible. 

dIkUnc 

of  prodoct  bjr  spreading  attention  over 
wiMa  lia«.  d^irsciating  quality,  and 

Bot  oaiy  ars  tboM  waak- 
•ufgaatad  above 

Stocks   and   invastiiwnt   are 
Tarvovtr  Is  decreasad.    Costa  of 

art  nn  ap  to  sack  of  numberless  varieties. 
ar*  driayid  In  gattiag  tha  particular   item 

It  ia  aaaafa  to  aecmnalata  atoek  during  slack 
for  ao  man  can  pridkt  just  what  variaty  will 

tlM  boooi  appaara.    All  the  waatas 

of  prodwUoa  in  usa  are  prav- 
ia  baaalad  to  a  maximum   In 

Misvndarstandings  and 
ar*    prevalent.      There    ia    little 

and    development    of   basic 

aa  K  ia  M  aack  ataipler  to  rhanr**  trifling  detaib 
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It  ia  inUe  wonder  that  there  is 

a  faal  daaaM  aaMat  aManfartarers,  distributors  and 

far  Miwad  wttliaa.  for  agraameut  on  cartain 
af  dIaMHiaaa  and  aowtmlatars  which 

shall  simplify  and  atabiiise  prnduciion.  reduce  co.st.s 
and  stimulate  buaineas.  But  admitting  this  demand, 

you  say.  and  fully  realising  the  importance  of  prompt 
action,  why  doaa  not  the  industry'  carry  throuirh  itself 
— what  sarvlea  can  Government  offer  which  will  lie  of 

fundamental  importance?  Ju8t  the  service  that  dem- 
ocratic government  can  offer  in  afl  relations  of  or- 
ganised life— the  co-ordinating  and  making  effective  of 

the  beet  practice  and  opinion  of  our  people. 
If  manufacturers  alone  Mtart  a  program  of  Himpliflca- 

tion.  it  is  open  immediately  to  suspicion  of  purely 
sellbh  interest;  and  r«imilar  Hunpicions  apply  to  move- 

ments  started  by  distribu- 
tors, or  by  users.  Rut  if 

all  groups  are  brought  to- 
gether through  a  confer- 

ence of  representatives  of 
recognised  standing  in 
their  respective  flelds,  the 
joint  conference  can  work 
out  a  compromine  recom- 

mendation which  will  rep- 
resent the  beat  availuble 

solution  of  the  existing 

problem.  Then  the  Gov- 
ernment can  adopt  this 

recommendation  as  its  own 

and  Kive  it  formal  stand- 
ing as  the  recommended 

practice  of  the  country. 
It  is  exactly  along  these 

lines  that  the  Division  of 
Simplified  Practice  is 

working.  We  make  no  pre- 
tense of  detailed  knowl- 

edge in  any  specific  field. 
We  can  not  say.  for  ex- 

ample, just  the  extent  of 
the  benefits  simplification 
of  machinery  will  bring  to 
all  those  interested  in  its 

production,  distribution 
and  use.  If  any  grroup  In 

the  machinery  field,  how- 
ever, believes  that  the  benefits  are  worth  while,  the  di- 
vision stands  ready  to  get  together  all  others  interested 

in  a  general  conference  which  can  discuss  the  whole 
question  and,  if  it  proves  desirable,  arrive  at  a  definite 
recommendation  for  procedure. 

As  an  example  of  the  very  obvious  advantages  which 
will  accrue  to  all  of  us  from  simplification  in  some  lines, 
the  conditions  In  the  bedstead  industry  may  be  cited. 
At  present  manufncturers  of  metal  beds  have  agreed 
upon  certain  standard  dimensions  of  length  and  breadth. 
Manufacturers  of  wooden  beds  have  also  agreed  upon 

thair  ideas  of  standards.  Makers  of  metal  spring  mat- 
tresses  attempt  to  conform  to  the  standards  established 
by  the  two  groups  of  bed  manufacturers.  Makers  of 
fabric  nuttresses  also  attempt  to  conform;  but  to  date 
the  standardization  is  largely  on  paper.  The  groups 
have  gone  ahead  separately.  Attempts  at  Joint  action 

have  proved  futile,  and  the  so-called  independent  manu- 
facturers, not  allied  with  trade  associations,  have 

devek>pad  as  many  dimensions  as  their  individual  ideas 
have  Buggeatad.  Often  the  chance  dimensions  of  the 
raw  material  have  fixed  those  of  the  finished  structure. 
As  a  reault,  when  you  or  I  need  a  spring  or  mattress. 
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the  dealer  has  to  send  a  man  to  measure  our  bedstead 
and  make  something  special,  so  that  these  industries 
proceed  on  a  tailoring  rather  than  a  manufacturing 
basis. 

The  bed  business  needs  the  centralization  and  moral 

force  which  can  be  given  by  leadership  of  the  Depart- 
ment of  Commerce.  This  particular  simplification  is 

well  under  way,  and  in  the  near  future  the  interested 
groups  will  unite  in  a  general  recommendation  of  the 
recognized  length  for  all  beds,  and  widths  for  double 
beds,  twin  beds,  cots,  and  institutional  beds,  which  can 
be  promulgated  as  the  simplified  practice  of  the  coun- 

try. In  arriving  at  these  figures  full  weight  will  be 
given  to  development  of  the  foreign  market,  and  from 
the  simplified  recommendation  we  hope  will  result  such 
a  reduction  in  production  costs,  of  stocks  and  selling 
costs,  such  an  increase  in  turnover,  that  employment  in 
the  bedstead  and  allied  industries  will  be  stabilized,  the 
business  of  individual  manufacturers  secured,  and  the 
cost  to  each  of  us  in  our  own  homes  materially  reduced. 

Artistic  License  and  Simplification 

Please  notice  that  in  all  this  there  is  no  question  of 
the  art  design  or  finish  of  the  bedstead.  The  artist  is 
still  fully  at  liberty.  Surely  he  can  create  just  as 
beautiful  a  Chippendale  if  he  adheres  to  an  internal 
length  of  6  ft.  3  in.,  which  will  accommodate  all  of  us, 
as  if,  on  the  spur  of  the  moment,  he  adopts  5  ft.  11  in. 
and  so  imposes  a  double  reversed  Curve  on  the  occupant. 

Beds  are  but  an  example;  it  is  difficult  to  think  of 

any  commodity  which  the  story  doesn't  fit.  But  in  con- 
sidering the  almost  limitless  field,  please  remember, 

always,  that  the  whole  endeavor  carefully  avoids  inter- 
ference with  art  or  style,  and  indeed  just  as  carefully 

avoids  interference  of  any  sort. 
Probably  this  example  will  suggest  the  necessary 

procedure  to  arrive  at  formal  simplification.  The  first 
step  is  to  arrange  for  .securing  statistics,  or  other  data, 
which  shall  show  present  conditions  and  indicate  the 
line  for  action.  For  the  machinery  interests,  the  rep- 

resentative trade  associations  would  appoint  a  small 
contact  committee  to  get  in  touch  with  Secretary 
Hoover  and  the  Division  of  Simplified  Practice.  After 
a  conference  at  Washington,  this  committee  would  pro- 

ceed to  survey  the  machinery  field  for  the  Department 
of  Commerce,  getting  figures  showing  varieties  manu- 

factured and  the  importance  of  the  several  items  during 
the  last  few  years.  The  committee  would  summarize 
these  data  in  a  report  covering  present  conditions, 
and  would  then  forward  the  summary  to  the  Division 
of  Simplified  Practice.  With  this  report  before  it,  the 
division  would  prepare  a  tentative  list  of  representa- 

tives to  the  general  conference — the  personnel  of  the 
list  being  submitted  to  all  trade  associations  interested, 

and  to  the  United  States  Chamber  of  Commerce,  the 
American  Engineering  Standards  Committee,  and  other 
bodies,  to  insure  that  every  factor  in  the  field  was 
given  proper  voice.  All  the  representatives  included  in 
the  final  amplified  list  would  then  be  invited  to  a  con- 

ference in  Washington,  and  this  conference  would 
proceed  to  work  out  such  recommendations  for  simpli- 

fication as  the  general  discussion  should  develop.  The 
conference  would  further  decide  how  frequently  similar 
conferences  for  revision  of  the  recommendations  should 
be  called,  and  each  representative  would  engage  to 
obtain  the  approval  of  his  association,  firm,  or  other 
parent  body,  to  the  recommendations  as  finally  adopted. 
Finally,  the  Division  of  Simplified  Practice,  for  the 
Government,  would  give  national  standing  and  publicity 
to  the  action  of  the  conference  by  issuing  the  recom- 

mendation as  one  of  its  oflftcial  series.  This  series  will  be 

numbered  in  sequence  and  will  be  known  as  "Simplified 
Practice  Recommendations  of  the  Department  of  Com- 

merce." As  a  part  of  its  service  the  division  will  obtain 
a  formal  letter  of  acceptance  of  the  recommendation 
from  each  of  the  bodies  represented  at  the  conference, 
and,  when  necessary,  from  the  individual  members  of 
those  associations  most  interested.  At  regular  inter- 

vals, statistics  from  all  manufacturers  and  distributors 
as  to  the  percentage  of  business  done  in  the  simplified 
sizes  will  be  requested,  and  the  division  will  accumulate 
data  on  necessary  revisions,  calling  the  conferences  for 
such  revision  at  the  times  originally  set  by  the  industry. 

Simplifications  of  Allied  Lines  Necessary 

With  movements  of  this  sort  now  going  forward  in 
many  industries,  it  is  essential  that  the  simplifications 
of  allied  lines  properly  fit  together.  Obviously  simpli- 

fication of  machinery  is  very  closely  allied  to  simplifica- 
tion of  brass  and  steel  shapes  and  sizes;  similarly, 

simplification  of  wooden  bedsteads  is  closely  related  to 
that  of  lumber,  and  so  on.  Thus  there  is  an  additional 

reason  for  co-ordinating  these  movements  through  a 
government  division. 

This  function  of  co-ordination  can  not  be  too  strongly 
emphasized.  There  is  no  question  of  imposing  simpli- 

fication, the  division  being  intended  simply  to  function 
as  as  centralizing  unit  for  those  simplifications  of 
dimensions  and  nomenclature  already  demanded  by 
manufacturer,  distributor  or  user.  If,  in  the  judgment 
of  any  industry,  simplification  is  not  suitable  to  its 
problem,  it  need  fear  no  interference,  but  it  had  best 
look  to  its  economic  stability  as  threatened  by  over- 
diversification.  The  benefits  of  simplification  are 
already  so  evident  to  a  wide  range  of  industries  that 
the  general  movement  is  certain  to  go  forward  of  its 
own  momentum,  and  the  Division  of  Simplified  Practice 
hopes  to  aid  in  lasting  elimination  of  waste. 
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Automotive  Service  Methods  and  Equipment 
IX. 

l'wiq»c  3crricc  Tooh    "Bnll  Your  Own**  Fenders— Making  Hronze  RushinRs 
in  the  Machine  Shop— A  Home-made  Running-in  Stand 

By  HOWARP  TAMPKKLL 
W*al«n  ■tllM'.  .\uKiii.  AN  Mu-MiHiar 
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IW  bottom  of  the  vise  are  of 

1W  otker  Boctiono  of  nngla  ateel  are 
■■  of  tlMM  aoctioBi  are  riveted  ao  as 

at  B.  and  steal  blocks  are  welded 

of  tk»  nan-'*       ^<*  jaw  as  can  be 

rm.  I.   A  MAXDT  ■raiNO  rtas 

at  C.  so  Ikat  tke  jaw  wiU  function  properly  when 

of  this  iMMdla  tarns  tba  seraw  E, 
a  aat  in  the  BWvsUa  visa  Jaw, 

the  imr  in  the  direction  desirwL  A  solid  collar 
la  taiaad  on  the  hnadia  and  of  this  screw,  and  a  movable 

hgr  tha  so«w  P.  holds  tha  straw  in  plaoe 
The  faad  seraw  is  i  In.  in  diameter. 

If  dtoaadi  to  tha  Inch,  and  works  vary  wall. 

Makum  COwiboujb  Sbomknts 

A  ftHare  for  baadiog  capper  setmanU  for  controllem 
la  rig.  2.    Tha  copper  bar 
H«  amda  U  I  s  I  in.     Th<- 

ara  from  1  in.  to  7  or  8  in.  in 
dirUng  the  controller.     The  tool 

of  a  raaad  ptaea  ef  staal  A.  tomed  to  the 
r.  to  which  tha  plaea  B  {■  attached  by 

aad  tha  piaaa  C,  which  turns  on 
tha  pin  0.    The  p«ec«  C  U  af  I  a  a-ln.  stock,  and  a 

rm   t.     BRaMKNT-BKNDINO  TOOL 

is  pulled  around,  bending  the  copper  i  iiapv.    The 
segments  are  then  cut  off  to  the  deHirud  length,  after 
which  they  are  laid  out  and  drilled.  After  the  segments 
are  attached  to  the  controller,  the  controller  is  put  into 
a  lathe  and  the  outside  is  turned  to  size. 

Home-made  Truck  Fenders 

A  method  of  making  fenders  for  trucks  is  shown  in 
Fig.  3.  In  actual  operation,  a  truck  is  used  for  the 
job.  but  as  no  truck  was  available  at  the  time  the  pic- 

ture was  taken,  a  wheel  was  used  to  demonstrate  the 
operation  of  the  tool. 

Occasionally   a   fender   has   to  be   replaced,   and   the 

aa  •Isctrlr 

ria.  1.     MAKINQ  A  TRUCK   i 
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Express  Company  has  found  that  time  and  money  can 
be  saved  by  making  its  own,  and  that  the  home-made 
ones  are  just  as  serviceable.  The  material  for  the 

fender  is  a  piece  of   .'"n-in.  sheet  steel,  12  in.  wide  and 

^M"ntunc^  tfeet 

FIG.    4.      CLAMP   FOR   BENDING  FENDERS 

4  ft.  long.  The  tool  is  made  of  -J-in.  round  steel,  bent 
as  shown  in  Fig.  4.  In  operation,  the  piece  marked  A 

is  put  in  place  around  the  tii-e  of  the  wheel,  and  the 
piece  B  is  slipped  through  the  eyes.  Then  one  end  of 
the  piece  from  which  the  fender  is  to  be  made  is  slipped 
through  the  U-bolt,  as  shown.  The  fender  is  bent  to 
shape  by  running  the  truck  slowly  forward  in  the  direc- 

tion of  the  arrow. 

The  Modern  "Putting-on"  Tool 

A  view  of  an  operator  using  a  "putting-on"  tool  is 
shown  in  Fig.  5,  the  job  being  that  of  welding  metal  on 
to  a  worn  out  torque  shaft.    This  is  done  when  a  shaft 

FIG.  5. A  -PUTTING-OX"  TOOL  WE^LDING  METAL 
WORN  OUT  TORQUE  SHAFT 

ON  A 

becomes  badly  worn  in  one  spot,  and  then  the  shaft  is 
re-machined.  The  apparatus  is  an  ordinary  acetylene- 
welding  outfit,  and  the  operator  is  using  an  Imperial 

welding  torch.  By  this  means  many  pieces  that  would 
otherwise  be  scrapped  are  saved  and  used  almost  in- 

definitely at  small  cost. 
An  interesting  operation  with  the  welding  torch  is 

that  of  welding  bronze  into  clevis  holes.  Fig.  6  shows 
a  couple  of  clevises  that  have  been  welded  in  this  man- 

ner. The  faces  are  now  disk-ground  to  give  a  smooth 
bearing  surface,  then  the  holes  are  laid  out  and  drilled 
and  reamed.  This  method  of  making  bronze  bushings 
is  cheap  and  the  bushings  are  durable. 

The  Running-in  Stand 

A  home-made  running-in  stand  is  seen  in  Fig.  7.  It 
consists  of  a  motor  stand,  part  of  which  is  shown  at  the 
left  of  the  picture,  and  a  rack  to  which  is  bolted  an 
old  transmission.  The  motor  and  the  transmission  are 
connected  by  a  universal  shaft,  and  the  whole  outfit  is 
run  by  power  transmitted  from  the  line  shaft  through- 
a  belt  and  pulley  to  the  shaft  at  the  right  in  the  picture, 
which  connects  with  the  drive  and  countershafts  in  the 
transmission. 

The  motor  stand  is  not  bolted  to  the  floor,  as  it  has 

FIG.   6. BRONZE    WELDED   INTO   CLEVIS   HOLES 
FOR  BUSHINGS 

to  be  shifted  to  accomodate  the  different  kinds  of  mo- 
tors. The  motor  end  of  the  universal  shaft  is  made  so 

that  any  one  of  a  variety  of  adapters  can  be  used,  ac- 

FIG.    7.      .\    IKIMK-MADK    RU.NNI.\0-1N    ST.\.\D 

cording  to  the  make  of  motor,  and  the  transmission 
makes  it  possible  to  run  the  motor  in  at  all  the  various 
speeds  for  which  it  is  built.  The  shaft  by  which  the 
transmission  is  driven  is  a  section  of  line  shaft,  run- 

ning in  an  ordinary  line  shaft  bearing.  The  stands  to 
which  the  transmission  and  bearing  are  bolted  are 
made  of  sections  of  i-in.  angle  steel,  bolted  together. 
This  outfit  can  be  easily  built  anywhere,  and  is  thor- 

oughly efl[icient  for  the  job. 
The  appliances  shown  indicate  very  plainly  how  the 

repair  shop  is  growing  to  deserve  the  name  "service 
station"  more  and  more. 
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Methods  of  Machine  Tool  Design 
CWrtartini  tW  Scctind  Article  on  the  Design  of  a  Special  Machine- 

Effect  of  CoQsklerationit  of  Tool  Wear,  Speeds  and  Feeds 

BY  A.  L.  DkLBBUW 

MM  «f  Ik*  tkiags  «•  Im««  < 
rtttMi  irtiitli  tM  M  kM SO  ter  MM

«f  lk»« dMb  wtth 
mU  bat  thU 

No.  S 

tW  cvttor  alid*  M^Mt  •  tAop-" 
eondhioM  ««  win  lwv« 

rattar  ao  far  that  iu  MOter 

|iL    (TW  rMtrr  of  the  cutter 
•I  Um  writ  or  a  lttti«  further 

iWamtttr  m  tiw  width  of  th« 

by  tW  var.  U  Mr*r  dwinible.     In  our 

u  »  In.  iwvw  tlttn  tho  width  of  the 

it  M  Ml  MMMwy  to  bring  th«  cutter 

IP  ••  tk*  far  •4t*  •!  tk*  wwk.    Howvrtr.  for 

la  tlM  Mrtr  ttmgt't  of  it, 
«f  itww  accorarr-     It  (• 

la   Miw   iimMtirl    and    not    th« 
al  a  — tfctai ) 

liiillatity  aad  bring  it 

14)  Drill  aB 
(•>  LaMa 

la  arlnr  to  b*  aU»  ta  forai  a  rovgh  idea  of  tho  con- 
KrartlM  «f  dM  iiw^aallna  rilda  ••  make  the  sketch 

«(  rif.  l«l  wiMl  ikava  Ika  Mfllhn  aa  far  aa  we  have 
11  9  fta  Ika  pranat.  It  ahowa  warn*  of  the  features 
•f  the  »— hiMtkM  hsad.  bat  not  all  of  them.  The 

■fli^  cattv  to  ihoara.  aad  the  driU  spindle  U  indicated, 
Mi  m  dktm  ftntker  a  aUdawajr  along  which  the  haad 
tarn  feadL  aai  Ikt  etap  apainet  which  it  in  to  com*  to 
imL  We  wfl  aaw  lawUgate  what  further  features 
tUa  iMad  faqalras  to  maks  it  function  propcriy. 

be  a  aUlhag  spindle  with  iU  drive,  and 
be  adjustable  ia  a  vertical  direction 

la  aalBa  op  for  variatlwM  ia  the  cutter.  The 
I  of  a4iPibBsat  wiO  ba  vwy  small  brraune  only 
I  aaMal  cm  ha  tahM  off  tbe  teeth  of  the  cutter 

it  kHMMs  uiiliii  Probably  1  in.  woaM  be 

k  kpl  as  It  is  abovt  as  sasy  to  make  an  adjust- 

or  MAcmifa  as  o(7Tt.i>eKr> 

■Ht  af  I  la  as  of  I  la.  «*  wfO  aay.  for  the  present. 
Ikat  wo  vffl  ptovM*  for  m  a4)wtaeot  of  i  in.  The 

«■  be  of  a  roast rMtlM  aimllar  to  the  other 

dnil  heads  but  aa  the  hole  to  be  drilled  is  larger  than 
the  other  boles  we  have  considered  so  far  it  is  quite 
poaaible  that  a  aomewhat  larger  head  may  be  required. 
BaaMea.  this  drill  apindle  works  in  a  vertical  direction 
and  we  may  find  it  necassary  to  change  the  construction 
corrsspondingly.  However,  the  drill  head  will  nguiii 
have  a  spindle  and  a  gear  at  the  end  of  the  spindle. 
There  must  be  a  k>ng  pinion,  or  perhaps  a  sliding  gear, 
there  must  be  a  roller  attached  to  the  slide,  and  some 
means  for  adjustment  just  as  in  the  other  drill  heads. 

As  the  two  units  of  this  combination  head  are  so 
close  together  (81  in.  center  to  center)  we  will  have 
to  be  careful  and  see  whether  it  will  be  possible  to 
have  them  so  near  each  other.  In  order  to  And  this 

out  we  will  make  a  cross-section  of  the  two  spindle  heads 
to  make  sure  that  there  is  no  interference.    See  Fig.  11. 

This  sketch  would  reully  be  drawn  up  after  we  are 
through  with  the  following  considerations,  but  it  is 
shown  here  at  this  stage  of  the  game  so  as  to  make 
the  description  of  our  process  of  reasoning  easier. 

We  estimate  the  milling  spindle  to  be  2  in.  in  diameter 
at  the  large  end,  to  run  in  a  bushing  i  in.  thick  and 
to  require  not  less  than  I  in.  metal  around  the  bushing. 

KIO.    It. SCALE   DRAWING    OP   PARTS   OF   MIUI.INO   AND 
nRII.LINO  HEAD 

We  would  not  be  willing  to  get  along  with  less.  Sim- 
iUrly  we  estimate  the  drill  spindle  to  be  I  in.  in  diam- 

eter, to  run  in  a  bushing  1  in.  thick  and  to  have  not 
leas  than  i^  in.  metal  around  it.  Doing  this  we  have 
taken  up  3  in.  out  of  3}  in.  available.  Making  a  pre- 

liminary sketch  of  these  figures  we  notice  that  we  can 
increase  the  metal  anywhere  except  on  the  side  where 
the  two  heads  approach  each  other. 

The  milling  head  has  no  feed  up  and  down  and  only 
a  amall  amount  of  adjustment.  Not  being  required  to 
fMd,  we  need  no  slide  and  can  guide  the  head  by  a 
key  and  keyway;  and,  the  amount  of  adjustment  Ijeing 
amall.  we  can  readily  accomplish  it  by  having  slotted 
holes  for  the  clamping  bolts. 

The  drill  head,  on  the  other  hand,  requires  feed  and 
adjustment  so  that  we  will  need  a  slide  bearing.  These 
elements  are  shown  in  Fig.  11. 

Aa  it  stands  now  the  milling  head  can  be  adjusted 
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up  and  down  a  small  amount,  it  does  not  interfere  with 

the  drill  head,  and  we  can  give  as  much  metal  around 

both  spindles  as  we  wish,  being  limited  only  on  one  side. 

Another  point  where  we  may  expect  some  trouble  is 
in  the  drives  for  the  two  spindles  which  are  so  close 

together  and  we  will  therefore  take  this  matter  up  as 
our  next  step. 

As  the  milling  cutter  has  to  work  on  a  rough  casting, 
we  should  limit  the  cutting  speed  to  about  70  ft.,  which 

means  that  the  spindle  must  run  107  r.p.m.  The  drill 

spindle  should  run  at  the  highest  practical  speed,  because 
the  time  required  for  the  second  operation,  the  drilling 

of  the  holes,  depends  entirely  on  the  time  used  by  this 

drill;  the  other  drills  being  smaller  and  drilling  less 
deeply. 

We  should  therefore  run  the  drill  as  fast  as  practical 

and  give  it  the  coars- 
est practical  feed. 

However,  this  being 
an  automatic  machine 
in  which  a  number  of 
tools  are  at  work,  it  is 
not  wise  to  go  with 
feed  and  speeds  as  far 
as  we  might  go.  with  a 
hand  -  controlled  ma- 

chine in  which  only 
one  tool  works  at  a 
time,  for  the  delays 

caused  by  the  break- 
ing down  of  a  single 

tool  are  of  more  im- 
portance in  this  class 

of  machinery.  We  will, 
therefore,  limit  our 
speed  to  100  ft.  per 
minute  and  our  feed 

to  0.006  in.  per  revo- 
lution. This  brings 

the  speed  up  to  770 
r.p.m.  Having  two 

spindles  so  close  to- 
gether it  is  but  natu- 

ral that  we  should 

think  of  driving  both  from  one  common  source.  Calling 
the  drill  spindle  A,  the  milling  spindle  B  and  the  common 
driving  source  C,  the  question  is  this :  Shall  we  drive  A 
from  C,  and  B  from  A,  or  B  from  C,  and  A  from  B,  or 
shall  we  drive  both  B  and  A  from  C? 

If  we  follow  the  first  scheme  we  will  have  a  reduction 
of  about  74  to  1  between  A  and  B  which  is  a  greater 
reduction  than  can  be  accomplished  by  one  set  of  gears. 
If  we  follow  the  second  scheme,  we  would  have  to  speed 
up  in  ratio  of  about  7J  to  1  which  is  entirely  un- 

desirable; so  that  it  looks  quite  natural  that,  with  the 
given  proportion  of  speeds,  we  should  follow  the  third 
scheme.  Fig.  12  shows  this  arrangement  sketched  out 
in  shorthand.  With  this  arrangement  A  runs  770  r.p.m., 
B  107  r.p.m.,  and  the  question  is,  what  will  be  a  good 
speed  for  shaft  CI 

770 
The  range  in  speeds  is  ̂   =  7.2.    As  a  first  possible 

arrangement  we  will  give  shaft  C  a  speed  of  320  r.p.m., 
which  will  give  a  speeding  up  from  C  to  A  in  ratio  of 
2.4  to  1,  and  a  slowing  down  toward  B  of  3  to  1.  We 
may  find  later  that  it  is  desirable  to  change  this  speed 
somewhat,   but  the   speed  selected  does  not   require   a 

4:11     !     ̂    ■ 
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very  large  gear  on  B  nor  does  it  speed  up  much  toward 
A,  while  it  gives  a  very  moderate  shaft  speed  for  C 

We  now  check  up  this  driving  arrangement  to  see  if 

FIG.  14.     MILLING  HEAD  OPERATINQ  CAM 

perhaps  we  have  introduced  an  undesirable  element. 
As  no  dimension  or  location  has  been  decided  upon  and 
as  we  are  satisfied  with  the  speed  for  the  time  being, 

there  is  only  one  thing  that  can  be  wrong — the  direc- 
tion. Of  course,  we  can  make  A  run  in  either  direction 

by  giving  the  proper  direction  to  shaft  C,  but  we  notice 
that  A  and  B  would  necessarily  run  in  the  same  direc- 

tion.    Is  this  right? 

Looking  at  Fig.  9  we  find  that,  if  the  milling  spindle 
runs  in  a  right-hand  direction,  the  cutter  will  force 
the  work  against  the  stop,  which  is  desirable.  We  will 
therefore  make  the  milling  cutter  run  in  the  right-hand 
direction  which  is  the  same  as  that  for  the  drill  spindle, 
and  therefore  the  arrangement  shown  in  Fig.  12  is 
correct  in  regard  to  directions. 

We  cannot  very  well  go  further  with  this  arrange- 
ment of  the  drive  without  determining  at  the  same  time 

the  sizes  of  gears,  etc.,  which  many  be  required,  and 
it  is  still  too  early  to  determine  detail  sizes  for  them. 
As  a  rule  detail  sizes  should  not  be  determined  until 
we  have  a  complete  preliminary  idea  of  the  entire 

machine,  and  this  we  have  not  yet.  We  said  "as  a  rule" 
because  now  and  then  we  will  find  an  exception.  If, 
for  instance,  we  have  to  design  a  machine  which  must 
do  extremely  heavy  work,  then  it  may  well  be  that  the 
last  element  of  the  drive,  for  instance,  the  spindle  or 
the  last  driving  gear,  is  the  controlling  factor  for  our 
considerations.  In  such  a  case  we  should  start  out 
with  an  analysis  of  that  drive,  beginning  with  the 
heaviest  member.  But  as  a  rule  this  condition  does 
not  present  itself  and  the  drive  alone  is  merely  one 
of  the  many  functions  of  the  machine,  all  of  which 
should  get  due  consideration  before  we  analyze  any 
of  the  details.  For  this  reason  we  will  go  on  to  the 
next  item  of  our  general  construction,  namely  the  feed. 

In  Fig.  13  are  shown  the  dimensions  of  the  piece 
of  work.  It  shows  that  the  length  to  be  milled  is  4  in., 
as  we  already  know;  it  further  shows  that  the  deepest 
hole  to  be  drilled  is  1  in.  in  depth,  so  that  the  distance 
which  the  drill  spindle  must  feed  is  a  little  less  than 
\-h.  in.  That  is  to  say,  if  the  drill  point  should  touch 
the  finished  surface  of  the  work  it  would  have  to  go 
down  \\a  in.  to  complete  the  hole.  However,  if  we 
look  at  Fig.  9  and  at  our  revised  schedule  we  will  see 
that  the  drill  is  over  the  rough  surface  of  the  work 
while  the  milling  takes  place.  The  amount  of  finish 
allowed  on  the  piece  is  probably  \  in.,  but  might  be  a 
little  more  in  spots;  so  that  we  ought  to  allow  not  less 
than  \  in.  Besides,  the  drill  point  is  not  supposed  to 
touch  this  surface;  it  should  be  a  small  distance  above 
the  work.    We  will  therefore  allow  for  a  total  amount 



AMERICAN     MACHINIST Vol.  56.  No.  19 

IB.    Aa  to 

•   Hb-   ̂ 0  down 
It    «ra«ild    haw    to    bv 

iMtt*  to  (tw  S  i&  adiust- 
CTMltr   Um   WMMint    of 

rln—trr  Uk»  OMcliiM  bo- 
m  thot  n  to  wwjr  ̂ Hlfmblo  to  Iwvp  U>u  amount 

to  a  ■ualawiiL     A*  ail  tiM  drill* 

vkicli  are  alwayt  Min> 
!■  atkw  paila  af  tW  akop,  w«  will  im«  up 

part  WKjr  aad  Umb  ■••  IImm  aiMwhara 

"WIT 

u    TWO  romaui  AMUMOBMnm  or  cajib HILUMO  AMD  MULUNO roll 

•ad  ao  wa  docide 
of  Uie  drill  apindle 

l*al  tW  aoMsat  of  fml  required  for  the 
^  _*■  *t  I*,  aad  tiw  quoation  ia  now: 

V  i*"i  bt  previd*  this  few)  and  how  ahall 
•*•  ■•BMBaFv   fc«d   for  the  vertical   drill 

condition  w*  found 
namely,  that  we  alway* 

aad  alwa)-a  at  the  um« 
a  CUB  would  aaot  our  conditionn  very 
tfca  fact  that  we  hav«  already  daddwi 

J*^  tfca  horliootAl  drill  apindlea  makoa  it 
'      "  '  P***  o*  **»  faad  arrancementu •*»  »»•  "••d  for  the  vertical  drill 

■pindle.    PoUowiBf  our  nyntem 

.      ,  _^...*—  **'■«  ■•  •  »'">».  wo  will  Amt *m  ttmMhmm  of  tlw  cam  t«  be  UMd  for  the 

of  foed  la  SI  In   and  ao  ia  tho  amount 

.  ̂ „^  .  "  ■•  '■^  advanea.     If  w»  .hould 
.  * -^^  .*y  ■"*'  *■*•  '"^  »«»«>  "»ke  the  tlope  for 

—  wttfc  1-^0/4*  de...  w,  ̂ u  obUin  a  c«n 

'"         '    '  "J  ,1^   "     We  ««Jd  And  that  the  clr- 

^  "*L*^  **■  diameter  about  71  in. ••  ***  work  the  r«nui  for  the 

ITlJZ!!!!  »*•  '»^0  «»•  *»  «»>•»'  work,  or  .hall ■•"*•■  <•■■  nia  coatlaoally? 

If  *>•  «hould  follow  the  second  plan,  the  millintr  cam 
must  havo  the  aame  diameter  as  if  it  wert»  first  fee<iiinr 
the  milling  apindio  and  then  the  drill  spindle;  in  other 
*-wrd«.  aa  if  a  aaeood  cam  for  the  drill  feed  wore  added  t.. 
imr  diagran  of  rig.  14.  Two  arranjremcnts  are  shown 
in  Fix.  1ft :  and  wa  would  find  that  in  either  case  the 
pitch  diameter  of  the  cam  would  have  to  be  9i  in.  This 
would  make  a  vary  simple  construction  provided,  of 
course,  that  it  wouM  be  possible  to  use  thi.s  cam  for 
the  drill  fead;  and  U'forf  wo  can  make  a  daci.sion  we 
must  look  into  this  mutter  snd  see  if  it  is  possible  to 
make  a  construction  which  will  permit  of  the  use  of  one 
and  the  same  cam  for  milling  and  vertical  drillinir. 

If  wa  should  imagine  that  we  have  carried  out  this 
plan,  then  the  cam  used  for  this  purpose  must  do  the 
following:  It  must  first  feed  the  milling  spindle  5 J  in., 
then  return  it  and,  during  all  this  time,  keep  the  drill 
spindle  immovable:  it  must  then  feed  the  drill  spindle 
and  return  it  and.  in  the  meantime,  keep  the  milling spindle  immovable. 

The  msin  difficulty  we  would  meet  here  is  that  the 
drill  spindle  with  itw«  slide  and  roller  must  move  side- 

ways while  the  milling  feed  goes  on.  and  yet  this 
sideways  movement  must  have  no  effect  on  the  drill feed. 

For  the  present  we  will  imagine  that  we  have  found 
a  proptr  solution  for  this  problem  which,  by  the  way 
wUI  be  taken  up  in  a  later  chapter.  Having  solved  this 
problem,  the  (|uestion  still  renwins  whether  it  is  ad- 

visable to  have  the  cams  for  the  drilling  stand  still 
while  the  milling  goes  on,  and  vice  versa,  or  whether 
all  cams  should  turn  all  the  time.  We  found  that  the 
cam  riHjuired  for  the  combination  slide  has  a  diameter 
of  9i  In.,  and.  aa  the  amount  of  feed  required  for  the 
horixonUl  spindles  is  but  very  little  less  than  for  the 
vertical  spindle,  we  may  expect  that  we  will  need  cams 
of  the  same  size  (or  approximjitely  so),  for  the  hor- 
iiontAl  spindles.  This  means  three  rather  large  cams for  this  machine. 

On  the  other  hand,  should  we  follow  the  first  plan 
we  will  have  quite  a  complicated  system  of  control 
becauae  the  schedule  of  operations  would  be  as  follows: 

(1)  Milling  cam  turns,  causing  feed  and  return,  then 
stops;  for  which  purpoae  a  trip  must  be  operated  by  this cam  Itaelf  or  by  something  running  In  unison  with  it. 

(2)  This  same  trip  starts  the  drill  cams  which  make one  complete  revolution  for  feed  and  return,  at  the  end 
of  which  they  trip  themselves  out  of  action  and  not 
only  that,  but  they  must  also  trip  the  entire  feed  mech- 

anism out  of  action,  ao  aa  to  give  the  operator  a  chance to  chuck  a  new  piece. 

We  will  leave  the  solution  of  this  problem,  also,  to a  later  chapter  when  we  will  be  able  to  judge  better  aa 
to  which  is  the  preferable  method  under  these  or  other rircumataiicea. 

We  can  readily  see  that  It  will  not  be  possible  to  make much  further  headway  with  our  machine  unless  we  now 
begin  to  skeUh  out  some  of  the  items  in  greater  detail. And  Ijefore  we  do  that,  we  will  make  a  study  of  the 
various  functions  and  mechanisms  which  are  commonly used  in  the  construction  of  machine  tools.  When  we 
have  analyzed  some  of  the  dclnil  constructions,  we  will 
fotom  to  our  original  schedule  and  sketches  and  make 
them  more  and  more  complete,  remembering  that  they 
are  the  most  imporUnt  documents  we  have  as  they repreaent  the  auoceaaion  of  steps  in  our  process  of  rea- 
aoning. 
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Use  of  Optical  Instruments  in  Machine  Work 
Microscope  and  Projector  Used  to  Check  Location  and  Contour  of  Work— Accurate  Gear 

and  Rack  Cutting — An  Eyepiece  With  Radial  Lines 

SPECIAL  CORRESPONDENCE 

A  LTHOUGH  the  ordinary  magnifying  glass  is  per- 
i-\  haps  the  most  common  optical  tool  in  universal 

J^  X.  use  in  the  co'untry  today,  the  mechanical  trades 
in  general  have  not  taken  advantage  of  the  possibilities 
of  the  more  extended  application  of  optics  to  their  work. 
When  we  stop  to  consider  the  enormous  advantages  of 
using  a  light  beam  with  its  absolute  rigidity,  lack  of 

FIG.    1.      ASSEMBLY   SHOWING   RACK   AND   PINION. 

inertia,  friction  and  mechanical  defects,  as  a  multiply- 
ing lever;  and  combining  with  it  as  a  unit  of  measure, 

the  light  wave  with  its  unfailing  constancy  of  length, 
we  must  conclude  that  we  have  ideal  agents  to  help  us 
bring  about  that  most  desirable  aid  to  manufacturing, 
economical  interchangeability. 

During  the  last  half  century  the  Bausch  &  Lomb 
Optical  Co.,  Rochester,  N.  Y.,  has  studied  this  problem 
thoroughly  and  today  is  using  many  applications  which 
will  no  doubt  be  of  much  interest  to  industry  as  a 
whole. 

The  small  spiral  racks  and  pinions  used  in  the  focus- 
ing mechanism  and  mechanical  stages  of  precision  micro- 

scopes have  always  been  a  bugbear  to  the  mechanics 
engaged  on  this  work.  The  requirements  are  very 
exacting,  as  a  degree  of  interchangeability  is  demanded 
that  will  permit  of  an  assembly  showing  no  visible 
vibration  of  the  greatly  enlarged  image  when  focusing 
the  microscope  equipped  with  its  most  powerful  objec- 

tive lenses.  Fig.  1  is  an  assembly  showing  the  culprits 
in  the  focusing  mechanism.  The  rolling  action  should 
be  perfect,  which  means  that  the  form  of  tooth  and 
spacing  must  be  maintained  to  a  high  degree  of  accu- 

racy; the  pitch  diameter  of  the  pinion  and  the  depth  of 
cut  in  both  pinion  and  rack  must  also  be  held  very  close 
so  that  the  slides  can  be  milled  to  standard  dimensions 

and  assembled  without  fitting;  the  tooth  cut  must  be 
smooth  so  that  no  inequalities  can  be  felt  as  the  rack 
rolls  on  the  pinion;  and  last  but  not  least  the  angle  of 
spiral  must  be  correct  so  that  when  secured  in  place 
the  bearing  will  come  o^er  the  entire  length  of  the  teeth. 

The  circular  master  tool  used  for  forming  the  pinion 

cutters  is  shown  in  cross-section  in  Fig.  2.  That  used 
for  rack  cutters  is  similar  in  construction.  The  first 

difficult  step  in  the  problem  was  to  find  a  steel,  heat- 
treatment  and  cutting  lubricant  that  would  enable  the 
tool  to  hold  a  keen  cutting  edge  long  enough  to  form 
and  back  off  a  cutter  with  a  smooth  polished  surface. 
Not  only  was  it  necessary  to  have  the  tool  hold  its  edge, 
but  its  properties  were  required  to  be  such  that  the  fine 
chips  formed  when  in  action  would  not  pile  up  and 
adhere  to  the  edge  sufficiently  to  scratch  the  surface  of 
the  cutter.  The  only  way  found  to  solve  this  part  of  the 

problem  was  to  make  up  a  large  number  of  plain  cir- 
cular forming  tools  of  the  different  steels  to  be  tested, 

and  turn  off  a  definite  amount  of  stock  from  standard 
cutter  blanks  with  them,  then  examine  their  edges  under 
a  high  power  microscope  and  measure  with  a  filar 
micrometer-eyepiece  the  extent  of  wear  and  the  amount 
of  material  adhering. 

By  varying  these  tests,  using  different  heat-treat- 
ments of  both  the  forming  tool  and  blanks,  different 

steels  for  the  blanks,  and  trying  various  lubricants, 
the  proper  conditions  were  found  that  would  give  most 
nearly  ideal  results.  It  was  found  that  under  the  best 
conditions,  no  forming  tool  could  be  made  that  would 
wear  less  than  0.0002  in.  during  a  test  representing  the 
work  necessary  to  finish  a  cutter. 

In  Fig.  3  is  shown  the  appearance  of  the  edge  of  the 
cutter  finally  used  at  50a; 
magnification.  Fig.  4  shows 
a  1,000a;  microphotograph 
taken  of  the  etched  cutter  as 
an  aid  in  reproducing  the 
exact  conditions  in  cutters  to 
be  made  later. 

In  the  construction  of  the 
master  tool,  the  component 

parts  are  roughed  out,  heat- 
treated  and  ground  on  all 
surfaces.  The  formed  sur- 

faces of  the  side  plates  A  are 
lapped  on  an  epicycloidal 
generating  machine,  their 

contours  being  examined  un- 
der high  magnification  on 

the  contour  projector  shown 
in  Fig.  5. 

This  projection  apparatus 
and  screen  are  self  contained 

and  use  a  compound  micro- 
scope (in  place  of  the  ordi- 

nary projection  lens)  and  a 
prism  to  reflect  the  light  beam  at  a  right-angle  so  as  to 
obtain  the  maximum  distance  on  a  small   instrument. 

FIG.   2.     SECTION  OF  CIR- 
CULAR   MASTER   TOOL 
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come the  disadvaatagea  of  the  usual  form  roQuiring  a 

no.  «.     OPTJCAI.  8Y8TBM  Of  TH«  CONTOUR 
PROJ»TI.VO   APPARATUS 

somewhat  darkened  room  and  a  location  free  from 
•xeessive  vibration.  It  can  be  placed  anywhere  in  the 
shop  and  can  be  handled  by  one  man  without  his  run- 

ning back  and  forth  from  the  inatrument  to  the  screen. 
The  plates  of  the  maater  tool,  A  in  Fig.  2,  are  held  on 

ftt'^T'l  II  I  Iv.JKiTINO  AlTAHATI-a 

via.  7.    OAOR  FOR  CHBCKINO  THE  MASTER  TOOL 

an  arbor  between  centers  and  the  image  is  projected 
against  a  maater  outline  with  which  it  must  coincide. 
This  is  done  at  a  magniflration  of  100.r  which  makes 
certain  of  an  exceedingly  accurate  tool  if  no  visible 
error  ia  apparent.  The  spacing  block  B  being  ground 

and  lapped  to  proper  thickness,  the  whole  tool  is  aa- 
semblod  and  the  cutting  edge  sharpened  to  0.180  in. 

Iwlow  the  center  to  give  proper  clearance.  As  a  varia- 
tion of  shape  at  this  particular  section  will  deform  the 

shape  of  the  cutter,  the  operation  is  checked  on  the 
gag*  shown  in  Fig.  7.  This  gage  consists  of  a  stud 

'  which  the  tool  is  held  and  a  stop  against  which  the 
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cutting  edge  is  brought.  A  microscope  with  a  straight 
Jine  etched  in  its  eyepiece  is  so  mounted  that  the  line 
represents  the  position  of  the  cutting  edge  of  the  tool 

cutting  edge  which  will  give  an  image  shaped  slightly 
different  from  the  first  inspection,  due  to  the  sharpening 
below  the  center.  If  the  image  coincides  with  the  mas- 

ter on  the  screen,  the  tool  is  correct  for  forming  and backing  off  the  cutters. 
The  cutters  are  roughed  all  over  and  heat-treated  and 

then  a  finish-forming  and  backing-off  operation  per- 
formed on  a  special  backing-oflF  machine.  After  this  they 

are  inspected  for  form,  the  same  as  described  for  the 
forming  tool,  and  if  found  satisfactory  are  hardened 
and  tempered.  Notwithstanding  the  great  care  exer- 

cised both  in  the  selection  of  steel  and  in  the  heat-treat- 

FH;.  8.     CUTTER  MOUNTED  FOR  GRINDING  THE  HOLE 

PIG.   11.      OLD  TYPE  OF  PINION  CUTTING  MACHINE 

ment,  distortion  takes  place  to  some  extent  and  as  no 
way  has  yet  been  found  for  lapping  small  relieved 
cutters  of  this  kind,  the  errors  of  hardening  must  be 
eliminated  in  some  other  way. 

The  answer  to  this  problem  is  shown  in  Fig.  8.    The 

FIG.   9.     MACHINE  FOR  GRINDING  CUTTERS 

PIG. 
10.      GAGE    FOR    CHECKING    RADIAL-GRINDING 

OF  CUTTER 

when  properly  sharpened.  After  this  inspection,  the 
tool  is  given  a  final  examination  on  the  contour  pro- 

jector, this  time  the  instrument  being  focused  on  the 

FIG.    12.      PINION  AS   SEEN  BY   MICROSCOPE 

cutter  is  fastened  to  an  adjustable  chuck  by  means  of 
sealing  wax  and  "wiggled  up,"  while  being  observed 
under  a  microscope,  until  the  teeth  run  true.  The  hole  is 
then  ground  to  size  and  one  side  of  the  cutter  faced  off 
to  a  fixed  distance  from  the  center  line  of  the  teeth. 
This  distance  is  measured  with  the  filar  micrometer 
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•r  alad  A  that  holds  the  cutter  to  be  sharpened.  The 
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tka  rvttrr  u  sharpaaad  this  insures  an  abiwlutely 
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the  adfaa  tola  caaatant  relation  with  the  bacicing  off 
W  aack  laatk.  It  will  ka  aotad  that  the  machinr  is 

ay  with  two  griading  wheels,  one  for  roughing 

and  one  for  finishing.  The  settings  for  both  wheels 
are  laada  ia  tha  aaaa  way  with  the  arm  raating  against 
the  eomapoading  atop. 

The  gage.  Fig.  10.  used  fur  checking  is  very  similar 
to  one  shown  in  Fig.  7,  except  that  the  crossline  is  set 
•.fntral  with  the  cutter  hole  instead  of  0.100  in.  Ih>Iuw !iter. 

If  the  cutter  paaaes  this  inspection  it  is  again  put  on 
(he  contour  projector  and  given  a  thorough  examination 
^-ffore  Iwing  put  in  stock.    This  final  inspection  must 

..•w  that  the  xhape  \»  corrwrt  and  in  proper  relation  to 

lace  of  cutter,  the  dinmeter  correct,  no  "wobble"  side- 
wa)'s.  no  rise  and  fnll  of  the  cutting  edge  of  different 
tet'th.  Having  now  the  proi>er  cutters,  the  first  and 

must  dittk'ult  requirement  in  the  manufmtiin-  .>r  rii<t. 
class  racks  and  pinions  is  fulfilled. 

The  cutting  of  the  pinions  is  done  on  iwo  diituivnt 
types  of  machines,  the  older  type  is  shown  in  Fig.  11 
and  the  more  recent  one  in  Fig.  IS.  In  the  type  of 
maehioe  ahown  in  Fig.  1 1  the  pinion  is  n>ughed  on  one 
machine  and  transferred  to  a  similar  machine  for  the 
finishing  cut.  The  cutter  head  can  be  moved  back  and 
forth  to  bring  the  center  of  cutter  under  the  crossline 

rii    II myuMMo  nuo  roii  ct-rrtMo  ArctnuTS urtiax  rLATB 

Kia.    li.      KAOK  CITTINr.   MACNil.NH 

of  the  microscope  which  is  mounted  on  the  center  line 
of  the  workspindle.  This  insures  the  teeth  being  cut 
centrally.  The  microscope  can  be  also  used  for  inspect- 

ing and  finishing  product  before  it  is  taken  from  the 
machine.  The  crossline  scale  is  etche<l  with  evenly- 
apaoad  radial  lines  representing  the  center  lines  of  thr 
teath.  When  the  finished  job  is  observed  it  appears  «m 
in  Fig.  12,  which  gives  at  a  glance  an  indication  of 

anything  wrong  with  the  set-up. 

Roughing  and  Finishing  the  Pinion 

In  the  machine  shown  in  Fig.  13  the  pinion  is  both 
roughed  and  finished.  After  the  roughing  operation 
the  cutter  head  is  moved  to  bring  the  finishing  cutter 
into  proper  position  for  its  work.  Hero  in  the  same 
way  as  before,  the  microscope  is  set  central  with  the 
pinion  and  the  cutter  stops  adjusted  to  bring  the  cut- 

ters central.  The  index  plates  used  on  both  types  of 
machine  were  cut  by  using  the  dividing  head  shown  in 
Fig.  14.  The  ordinary  index  plate  on  the  head  is  re- 

placed by  a  plate  carrying  index  marks  graduated  on  the 
dividing  engine  used  for  high-grade  surveying  and 
astronomical  instruments.  The  microscope  A,  equipped 
with  a  prism  tube  to  make  more  easy  the  obaervation 
by  the  operator,  ia  used  to  set  the  lines  on  the  graduated 
plate  in  position.    This  arrangement  permits  of  extreme 
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accuracy.  The  gears  used  on  the  machine  shown  in 
Fig.  13  were  also  cut  on  this  outfit  to  insure  accuracy 
of  the  spiral  to  be  generated. 

The  racks  are  cut  on  the  machine  shown  in  Fig.  15. 
The  indexes  of  these  machines  are  cut  the  same  as  those 
on  the  pinion  cutting  machines  and  the  lead  screws  in- 

spected for  lead  on  the  contour  projector  with  the  aid  of 
a  lead  measuring  attachment  shown  in  detail  in  Fig.  16. 
This  device  consists  of  a  micrometer  head  with  a  large 
graduated  drum  on  the  spindle  and  the  spindle  arranged 
to  stop  against  a  dial  gage  mounted  in  line  with  it. 
The  micrometer  is  mounted  on  the  movable  slide  which 

FIG.   16.      LEAD   MEASURING  ATTACHMENT 

FIG.  17.     CHECKING  RACK  AND  PINION 

[carries  the   screw  to  be  tested   and  the  dial  gage  is 
mounted   on   the   stationary  base.     The   image   of   the 
projected  thread  is  moved  along  so  that  one  side  of  the 
[V  coincides  with  a  master  line  on  the  chart  and  the 
lamount  of  movement  from  thread  to  thread  is  measured 
Tby  means  of  the  micrometer,  the  dial  gage  simply  acting 
[as  a  zero  point  to  avoid  error  due  to  sense  of  touch. 

As  a  final  check  the  indexing  of  the  machine  is  in- 
spected at  intervals  by  fastening  an  accurately  gradu- 

ated bar  on  the  bed  of  the  machine  and  viewing  it  under 
the  crosslines  of  a  microscope  mounted  on  the  slide  as 
the  machine  indexes  along.     The  finished  rack  and  pin- 

FIG.    18. OBSERVING    ROLLING   ACTION    UNDER 
THE   MICROSCOPE 

ion,  before  being  used,  are  placed  in  mesh  on  gages 
shown  in  Figs.  17  and  18  and  the  angle  of  spiral  and 
the  rolling  action  observed.  The  gage,  Fig.  17,  for 
checking  the  angle  of  spiral  is  constructed  to  hold  the 
pinion  between  centers  with  the  rack  in  mesh  and  held 
down  by  a  slight  spring  pressure.  A  microscope  with 
a  crossline  is  so  located  that  if  the  angle  is  correct,  the 
side  of  the  rack  will  coincide  with  the  line. 

The  gage  shown  in  Fig.  18  consists  of  a  fixture  to 
hold  the  parts  to  be  tested  in  position,  the  rack  being 
mounted  on  a  slide  that  can  bring  it  up  into  mesh  with 
the  pinion.  The  pinion  is  mounted  in  a  bearing  so  that 
it  can  be  revolved  by  means  of  a  button.  A  microscope 
is  mounted  above  the  point  where  the  mesh  occurs  and 
the  rolling  action  observed  directly. 

Periodically,  a  pair  of  members  is  projected  and  pho- 
tographic records.  Fig.  19,  made  and  filed  for  future 

reference. 

Only  after  years  of  patient  work  in  the  development 
of  the  methods  described  was  it  possible  to  produce 
work  that  could  be  assembled  without  fitting  and  lap- 

ping. Not  only  was  the  aid  of  optics  necessary  to 
produce  the  required  accuracy,  but  it  was  also  needed  to 
bring  about  a  speed  of  operation  and  inspection  that  was 
commercially  imperative. 

FIG    19. PHOTOGRAPH   PROJECTION  OF  RACK 
AND  PINION 
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I  of  tnaaufK'lure  uaed  on  turn-t  lathM 
I    ftlMrid  be  dttormiBMl  by  the  tool  department,  and 

JL    Bol  by  the  departaMBt  forrman.     If  the  tool  de- 
M   not    wiWtleiit   knowledfe   to  do   this,   a 
funilUr  with  thl«  clan  of  woric  should  be 

••  peeeiblei    Pactorjr  procedure  varies 
belieee  the  «lep*rtinent  foreman 

ta  ■■!»  **Mt-«ipe'*  for  vmrieua  jobs ;  others 
thst  the  erorfc  ran  l>e  done  more  profltably  by 

the  tool  eaclMarliic  department.    We  do  not  wish  to 
the  poiata.  bat  will  eontent  onrMlvee  with  the 

that  tarrrt  lathe  departnente  in  which  the 
planned  and  tooled  by  a  capable 

faarillar  with  this  kind  of  work,  show 
a  predartioa  far  in  «ic«m  of  that  obtained  when  the 

forwaaa  i«  r«eponsil>le  for  the  methods  of 

te  pe«eMt  tools 
to 
to 

Bt  is  not  intended  to  reflect  on  the  de- 
in  any  way,  aa  his  province  is  not 

and  study  nMthode  of  handlinK.  but 
the  work  with  toola  which  are  fur- 

■L  Jigs  aad  frrtaras  are  designed  l)y  the 
r.  aad  there  la  no  valid  reason  why  turret 

not  be  handled  in  the  same  manner.  As 
of  fad,  the  priacipal  reason  why  a  turret 

is  often  called  upon  to  make 
k  beeaose  the  tool  engineer  has 

laae  of  his  businass.  and  ia 
af  doing  the  work  properly. 

Lack  of  apeelie  knowledge  regarding  the  operation 
«f  larial  hMlMa  is  eae  of  the  principal  reasons  why  tool 

«i«lMMi  afton  toi  -Mt  of  their  depth"  wh«i  nwthoda 
•f  \mdKam  •mIi  an  tarrrt  lathe*  are  to  be  considered, 
■r  amMaal  Ma^r  of  various  turret  latlias  and  by 
••ttlag  iato  the  shop  aad  operating  the  machines,  a 

irigasr  can  soon  oMain  autncient  knowledge  to 
hia  to  grasp  the  important  poinU  connected 
he  amagMBeol  and  ase  of  turret  tools.  No 
of  tool  laginssring  is  aMre  interesting  and  in- 

•InKtfee  thaa  tarret  lathe  work,  aad  the  Held  is  wide 
to  aOev  a  capable  man  to  rise  rapidly  if  he 

thie  tine. 

Aa  nsMa  rmuntA. Wm w*  rwtikra 

One  of  the  firxt  conxiderations  in  making  a  turret  lay- 
out  is  a  knowledge  of  the  marhine  which  may  be  se- 

lected or  specified  on  the  operation  sheet.  In  some  cases 
the  selection  may  be  left  to  the  tool  engineer.  Certain 
types  of  machines  are  generally  considered  better  for 
roughing  operations,  but  there  is  no  good  reason  for 
this  except  the  power  of  the  machine;  yet  we  find  the 
opinion  prevailing  that  certain  types  are  unsuited  for 
accurate  finishing. 

At  the  risk  of  being  considered  too  broad  in  our 
8tAtement8.  we  say  that  in  our  opinion  the  accuracy 
obtHinable  from  different  types  of  machines  is  largely 
dependent  on  the  tooling,  always  assuming  that  the 
machines  themselves  are  in  first-clasa  condition.  The 
tool  engineer  who  is  called  upon  to  produce  accurate 
work  on  a  type  of  machine  generally  considered  suitable 
for  roughing,  must  design  tools  so  as  to  take  into 
consideration  the  possibility  of  inaccuracies  in  the 
machine.  This  can  be  done  by  piloting  all  tools  and 
providing  them  with  accurate  adjustments. 

Familiarity  with  the  ratio  of  cutting  feeds  and  speeds 
on  a  given  type  of  machine  is  of  considerable  assistance 
when  making  a  turret  layout.  The  cross-slide  and  tur- 

ret feeds  are  often  working  at  the  same  time,  so  that 
the  tools  on  turret  and  cross-slide  are  approaching  each 
other.  The  feeds  used  can  be  proportioned  90  as  to 
avoid  interferences.  In  a  grooving  operation  the  cross- 
slide  feed  would  be  much  finer  than  if  turning  or facing. 

The  feeds  for  dilTerent  materials  and  in  various  kinds 
of  cutting  operations  will  be  treated  separately,  but 
the  tool  engineer  should  familiarize  himself  with  the 
subject  in  order  tiiat  his  designs  may  be  consistent. 
Actual  shop  practice  is  of  great  assistance  in  this 
regard,  and  the  nun  with  first-hand  information,  gained 
by  actual  work  in  the  shop,  has  a  decided  advantage 
over  another  not  so  well  posted. 

Turning,  Iwring,  facing  and  grooving  operation.s  arc 
often  done  simultaneously  in  order  to  obtain  maximum 
efficiency.  Tbe  highest  production  is  obtained  by  con 
tinuous  cutting,  thus  doing  away  with  idle  time  of  tht* 
machine.  In  making  the  tool  layout  the  expert  engineer 
takes  special  pains  to  design  tools  that  take  advantage 
of  multiple  cutting,  thus  removing  the  stock  as  rupidly 
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as  possible.  On  thin  work,  which  is  likely  to  be  dis- 
torted, it  is  a  good  idea  to  take  all  roughing  cuts  be- 

fore any  finishing  is  done.  After  the  "skin"  on  the 
casting  has  been  removed,  the  internal  stresses  are  re- 

lieved and  there  is  less  likelihood  of  distortion  in  the 
finishing  cuts.  If,  however,  only  a  part  of  the  work  is 
roughed  off  when  finish  cuts  are  taken,  the  work  may 
change  slightly  after  the  final  roughing  cuts  are  made, 
thus  causing  inaccurate  work. 

The  matter  of  interferences  of  tools  with  each  other 
or  with  portions  of  the  machine  while  indexing  has 
been  mentioned  in  a  previous  article.  The  tool  layout 
should  be  so  made  that  any  interferences  will  be  clearly 
apparent,  and  suitable  remedies  can  be  applied.  Care 
should  be  taken  to  show  all  tools  in  their  actual  posi- 

tions with  relation  to  each  other,  usually  at  the  com- 
pletion of  a  cut. 

If  turret  tools  are  turning  and  boring  while  cross- 
slide  tools  are  facing,  it  is  advisable  to  show  the  turret 
tools  in  the  position  that  they  would  be  in  at  this  stage 
tools  in  the  position  that  they  would  be  in  at  this  stage 
of  the  operation.  In  other  words,  if  the  turret  feed  is 
0.040  in.  per  revolution  while  the  cross-slide  is  grooving 
at  0.007  in.  feed,  the  turret  may  complete  its  work  be- 

u 

K-^. 

FIG.  373.     TOOL  ENGINEER'S  MASTER  LAYOUT  FOR 
TURRET  LATHE 

•      fore  the  cross-slide  tools  have  finished.     In  this  case 
4     it  may  be  possible  to  bring  up  the  tools  on  the  next 
■     turret   face   and   put   them    into   operation   before   the 
1     grooving  has  been  finished.     These  points  should  all  be 

I      considered  in  making  a  turret  layout. 
i  The  first  step  in  tooling  a  piece  of  work  on  a  turret 

'      lathe  is  to  make  a  sketch  to  show  the  general  method 
i      used.    This  sketch  is  usually  made  freehand  by  the  tool 
I     engineer,  and  it  is  used  as  a  guide  in  the  design  of  the 
i     necessary  tools.    The  procedure  varies ;  some  men  favor 

tthe  design  of  tools  first  and  after  this  make  a  layout 
to  scale,  while  others  first  make  the  layout  and  design 
the  tools  from  it.  The  latter  method  is  much  to  be 
preferred,  but  it  requires  a  capable  man  to  make  the 
layout,  one  who  really  designs  the  tools  roughly  while 
making  the  drawing.  Such  a  man,  who  is  thoroughly 

-  familiar  with  the  machines  on  which  he  is  working, 
can  rough  out  several  complete  layouts  in  a  day  to 
approximate  scale. 

In  order  to  carry  out  this  layout  work  to  advantage 
and  obtain  the  best  results,  layouts  are  most  com- 

monly made  on  tracing  paper  under  which  has  been 
placed  a  scale  drawing  of  the  turret,  spindle  and  cross- 
slide  in  their  respective  positions.    The  master  drawing 

may  be  made  to  J,  i  or  i  size,  according  to  preference. 
The  i-size  layout  is  often  used  and  will  be  found  all 
right  for  a  large  proportion  of  the  work.  Fig.  373 
shows  a  master  sheet  used  for  this  purpose.  If  a 
number  of  types  of  machines  are  in  genera)  use,  it 
would  be  necessary  to  have  a  master  sheet  for  each 
machine.  As  this  sheet  is  used  frequently,  it  is  advis- 

able to  make  it  in  ink  on  tracing  cloth.  The  center 
lines  should  be  well  defined,  so  that  they  can  be  clearly 
seen  when  tracing. 

In  the  example,  the  spindle  A  is  shown  in  section 
and  an  adapter  B  of  standard  form  is  mounted  upon  it. 
It  is  only  necessary  then  for  the  tool  engineer  to  place 
his  chuck  or  fixture  in  the  correct  position  on  the 
spindle,  either  screwing  it  in  place  or  mounting  it  on 
the  adapter.  The  cross-slide  C  is  shown  full  length, 
and  the  distance  D  is  laid  out  according  to  the  dimen- 

sions on  the  machine.  T-slots  are  shown  at  K  and  L, 
so  that  when  tools  are  applied  to  the  front  and  rear 
of  the  cross-slide  they  will  be  in  their  exact  relation 
to  each  other. 

The  turret  shown  at  E  has  all  the  center  lines  shown 
at  G,  in  order  that  tools  may  be  placed  in  their  proper 
positions.  Center  lines  at  M  on  each  turret  face  indi- 

cate the  position  of  bolts  used  to  fasten  the  tools  to  the 
faces  of  the  turret.  The  line  H  is  very  important,  as 
it  represents  the  center  line  of  both  spindle  and  turret. 
On  certain  types  of  machines  the  base  of  the  turret 
slide  extends  a  short  distance  ahead  of  the  face  of  the 
turret,  as  shown  at  F.  As  this  projection  would  strike 
the  cross-slide,  it  should  be  clearly  indicated  as  at  F 
in  order  to  prevent  interferences. 

A  master  sheet  of  this  sort  is  of  great  help  when 
making  turret  layouts,  and  it  can  be  made  in  a  size 
suitable  for  the  finished  layout  or  for  the  freehand 
sketch.  There  is  much  less  likelihood  of  errors  in  pro- 

portioning tools  when  the  tool  engineer  who  plans  the 
work  has  a  sheet  of  this  sort  to  use  as  a  guide.  Free- 

hand sketches  are  often  more  or  less  out  of  proportion, 
and  this  fact  sometimes  causes  trouble  when  making 
the  final  layout. 

In  Fig.  374  is  illustrated  a  freehand  sketch  with 
notes,  as  often  made  by  the  tool  engineer.  The  work 
shown  at  A  is  a  flange  which  is  to  be  turned,  bored. 

Hi 

CM 

FIG.  374.     TOOL  ENGINEER'S  FREEHAND  SKETCH  OF  TOOL 
EQUIPMENT  FOR  TURRET  LATHE 
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TW  luniint.  ehMnfor- 
•rt  •nonpU*lMd  by  iMinc  a 

t«riili«  Mrf  tmdm  tool  0.    TIm  tool  C  doM  ih* 
O  «ate  Um  iliM^hf  M  tW  «ad  of  the  work 

g  tocM  Ite  mL    A  bortaw  bor  T  i«  pik»t«l  in  a 

■tt     TCKM.  UAT(N-T  KW  OROOYBO  PVtXBT 

This  boriRC  bar  ha*  two  tools  G 
th*  boriiif  while  the  latter 

at  the  end  of  Um  work. 
K  l»  pravfdad  with  turning  and 

at  L  aad  M.  rMpcctively,  and  a  flniah- 
S  to  oaad  ia  comiartion  with  theae  toola. 
la  cat  bgr  naaaa  of  a  collapaing  tap  O 

I  In  •  alaadard  holder  P.  The  croaa-alide  of  th« 
§■  Ml  Mad  ia  this  aetUnv.  but  it  ia  nocoa- 

to  baild  the  variooa  toob  with  nufllcient  overhanff 
m  thai  than  will  ba  no  intarferaocca.  The  poaition  of 

ia  ahowB  br  the  dotted  linos  at  Q. 
foiat  la  W7  w«D  worth  thinking  about,  as 

H  ia  aal  ai  ■■  eaawaakat  to  raaiove  the  croas^lide  com- 
as aajr  Ijrpa  of  torrsC  lathe  and  there  is  not 

lafleifal  daaraaee  ao  that  it  can  be  moved 
•f  the  wajr  oader  the  chuck.  The  freehand 

eoataiaa  a  aoadier  of  notea  to  guide  the 
ia  his  woriL  The  varioos  tools  are  briefly 

la  writiac.  so  as  to  make  the  matter  clear  to 

to  aahe  the  various  points  of  importance 
with  ras^aet  to  torrvt  tool  larouu.  several  ex- 
t  wffl  ha  ftvaa  her*  with  aiplaaation  to  cover  each 

ease.     Fig.  fXi  shows  s  tool  layout  for  a 
tarrH  lathe  oac-1  in  machining  the  grooved 

A.     la  coBsiderlBg  this  layout  let  us  first  ex- 
I  the  wartu  aodag  that  both  aidsa  of  the  flanire  are 

'  aad  that  the  hab  la  bored  aod  reamed.    The of  the  pallajr  la  also  flniahed.     It  U 
■Idi'i  the  woft  in  oae  aeCUng.  and  the 
ia  dealgaed  for  this  purpose. 

tW  waHl  is  hay  by  the  tnaide  ia  spwrial  Jswa  0  In  a 
C.     Thaae  chuck  jaws  are 

cut  away  so  that  the  facing  tools  can  paaa  by  and  flnish 
the  edge  of  the  flange  without  interference.  The 
awthod  of  aatting  up  tht»  work  is  by  means  of  a  chuck- 

ing spider  shown  at  D.  This  spider  is  so  arrnnged 
that  the  portion  K  stands  vertically,  as  shown  in  the 
side  view  at  F.  It  bears  against  the  edge  of  the  casting 
at  G  and  H  and  assists  greatly  in  straightening  it  up 
while  tlte  chuck  jaws  are  being  tightened.  The  work 
in  placed  on  the  jrw«  nlightly  in  advance  of  the  position 
which  it  will  take  when  machining.  The  jaws  are  then 
brought  up  lightly  on  the  inside  of  the  work,  and  the 
turret  is  moved  forward  by  hand  so  that  the  chucking 
spider  conea  against  the  face  of  the  flange  and  pushes 
it  on  the  Jaws  to  «  distance  predetermined  by  setting  a 
stop  on  the  turret  slide.  After  this  the  jaws  are  tight- 

ened sufficiently  to  hold  the  work. 
The  holder  K  is  fastened  to  the  first  turret  face  and 

conUins  a  toolholder  L,  in  which  the  tool  JIf  is  used  for 
turning  the  outside  diameter.  A  boring  bar  N  is  used 
■t  the  same  time,  and  the  end  of  this  bar  is  piloted 
in  a  bushing  O  in  the  spindle.  The  turning  tool  is 
really  in  a  vertical  position,  but  is  shown  horizontally 
in  order  to  illustrate  the  action  clearly  in  one  view. 
White  the  boring  and  turning  operations  are  going  on. 

a  special  toolblock  /'  on  the  front  of  the  cross-slide  is 
used  for  facing  the  hub  with  a  tool  Q.  Two  other  tools 
R  and  S  face  the  sides  of  the  flange,  while  the  wide 
tool  T  roughs  out  the  bottom  of  the  groove. 
The  next  operation  is  flnish  boring  of  the  hole  by 

means  of  another  piloted  bar,  shown  at  V.  While  this 
operation  is  going  on  the  dovetail  forming  tool  V  at 
the  rear  of  the  cross-slide  is  put  into  operation  to  flnish 
out  the  groove.    The  final  operation  on  the  work  con- I 

riu.  S7(. WORK  RBQUIRINQ  TWO  TIRRBT 
1>ATHB  0PBRAT1ON8 

sista  of  reaming  the  hole  with  an  adjustable  reamer  W 
in  the  floating  holder  X. 

The  toolholder  X  is  a  standard  type  and  can  be  pur- 
chased in  considerable  variety  in  the  open  market.  The 

adjustable  reamer  is  also  a  standard  make,  but  the 
other  tools  shown  must  be  built  specially  to  suit  this 

particular  piece  of  work.  It  is  advisable  to  use  stand- 
ard tool  equipment  for  turret  lathe  work  when  possible, 

providing  the  production  can  be  kept  up  to  the  maxi- 
mum. When  work  is  out  of  the  ordinao'  and  heavy 

cutting  is  neceasary,  special  toolhoiders  are  often 
re<|uired. 

The  work  shown  in  Fig.  876  requires  two  turret  lathe 
operations,  and  both  layouts  are  shown  in  order  to 
iliustrato  the  method  of  handling.  The  base  of  this 
caating  is  square  and  there  are  four  holes  A,  B,  C  and  1) 
aa  ahown.  In  deciding  upon  a  method  of  handling,  it 

advisable  to  use  a  chuck  for  the  first  operation 
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if  possible,  as  it  makes  the  setting  up  so  much  easier. 
The  holes  through  the  center  of  the  piece  must  be 
concentric,  yet  they  cannot  all  be  machined  in  the  same 
setting.  The  method  of  handling,  therefore,  must  con- 

sider   two    settings    and    the    location    for    the    second 

KU;.   377.    FIRST  LAYOUT  FOR  PART  SHOWN  IN  FIG.   376 

operation  must  be  such  that  concentricity  in  the  holes 
can  be  obtained. 

In  Fig.  377  is  illustrated  the  method  used  for  the 
first  setting.  The  work  A  is  held  by  the  outside  of  the 
hub  in  special  jaws  B  in  a  three-jaw  chuck.  End  loca- 

tion is  obtained  by  the  position  of  the  work  against  the 
end  of  the  chuck  jaw.  The  toolholder  C  is  used  on  the 
first  turret  face  to  hold  a  double  boring  bar  D,  in  which 
are  two  tools  E  and  F.  The  bar  is  piloted  in  a  bushing 
G  in  the  chuck.  While  this  boring  operation  is  going 
on,  a  standard  toolholder  H  on  the  front  of  the  cross- 
slide  is  used  with  a  tool  K  for  rough-facing  the  flange. 

The  second  operation  is  identically  the  same  as  the 
first,  except  that  the  boring  bar  L  is  used  for  finishing 
two  diameters  in  the  hole  while  the  facing  tool  M  finish- 
faces  the  flange  from  the  rear  of  the  cross-slide.  A 
reference  to  the  work  will  show  the  dimension  3.250  ± 
0.002  in.  This  is  not  a  very  accurate  dimension,  but 
the  2-in.  hole  is  held  close  to  size.  In  order  to  avoid 
the  expense  of  a  reamer  for  the  large  hole,  a  special 
boring  bar  N  with  a  single-point  tool  O  is  used  for 
sizing  this  hole.  The  final  operation  on  the  work  in 
this  setting  consists  of  reaming  the  2-in.  hole  with  an 
adjustable  reamer  P  having  a  pilot  Q  and  being  held  in 
a  floating  holder  K. 

After  the  first  turret  lathe  operation,  the  work  is 
placed  in  a  drill  jig  and  the  flange  holes  A,  B,  C  and  D 
are  drilled.  This  operation  is  done  between  the  two 
turret  lathe  settings  in   order  to  provide  an  effective 

method  of  driving  for  the  second  operation.  It  would 
be  possible  to  do  the  drilling  at  another  time  and  use 
a  pin  against  the  side  of  the  casting  to  assist  in  driving, 
if  for  any  reason  the  drilling  operation  would  be  incon- 

venient and  require  a  great  deal  of  extra  handling. 
In  setting  up  for  the  second  operation,  the  work  is 

located  by  the  plug  A  in  the  2-in.  hole.  Fig.  378.  A 
special  faceplace  fixture  B  has  four  hardened  studs  in  it 
at  C,  and  the  face  of  the  flange  rests  on  these  studs. 
The  work  is  clamped  in  place  by  four  straps  D,  and 
there  are  two  pins  (not  shown)  vvhich  enter  the  holes 
drilled  in  the  flange  and  act  as  drivers.  The  holder  E 
contains  a  bar  F  in  which  are  two  tools  for  boring  the 
1.500  and  ll-in.  diameters.  This  bar  is  piloted  in  a  hole 
in  the  end  of  the  locating  plug,  in  order  to  preserve  the 
alignment  between  the  various  holes. 

The  toolholder  E  has  a  vertical  extension  G,  in  which 
are  two  turning  tools  H  and  K  for  turning  the  outside 
diameters.  This  turning  toolholder  is  shown  in  a  hori- 

zontal position  because  it  is  more  convenient  to  repre- 
sent it  in  this  way.  The  front  of  the  cross-slide  carries 

a  toolblock  L,  in  which  the  two  tools  M  and  N  are  set 
in  such  a  position  that  they  will  face  the  shoulder  and 
the  end  of  the  hub,  respectively. 

The  second  operation  on  the  work  is  done  by  a  holder 
O  of  similar  form  to  that  just  mentioned.  The  tools 
carried  in  it  are  finishing  tools  for  the  same  surfaces 
as  those  previously  machined.  The  rear  of  the  cross- 
slide  is  equipped  with  a  block  P  carrying  a  tool  Q, 
which  finish-faces  the  shoulder  and  cuts  a  recess  for 
the  thread.    The  tool  R  finish-faces  the  end  of  the  hub. 

The  next  tool  used  is  a  reamer  5  carried  in  a  floating 
holder  T.    This  reamer  sizes  the  1.500-in.  hole  and  is 

m^' 
FIG.   37S.     SECOND  LAYOUT  FOR  PART  IN  FIG.  376 

piloted  in  order  to  preserve  the  alignment.  The  final 
operation  on  the  work  is  done  by  means  of  a  diehead  of 
the  opening  type,  shown  at  U.  Care  must  be  taken  in 
using  large  dieheads  for  cutting  threads  to  make  sure 
that  the  capacity  of  the  machine  is  sufficient  to  permit 
the  diehead  to  swing  over  the  back  of  the  turret  slide 
when  indexing. 
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Vaad  Maay  kaalrsda  of  dollars  of  my  own  and 
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tiM  Maaala  of  phutiag  dtod  bjr  the  article  under 
are  ae««rai  •rron.    In  the  first  place 

Is  litUe  to  be  galasd  (aothlag  aniaas  a  doubla-head 
Is  wmif  aad  marh  to  be  loet  by  attempting  to 

«f  work  with  one  sat  of  clamps,  for 

trvtubl^  in  w\t  Hiring  invariably  involves  trouhlt>  in  (he 
other  and  half  the  work  of  setting  up  has  irone  for 
nought.  Again,  ttMre  is  no  resistance  to  a  lifting 
BMMBaat  except  tha  Yiae-like  grip  of  the  shoe-i.  »nd  this 
must  ba  several  timea  greater  than  would  be  required  if 
the  praaaure  were  properly  applied. 

Mr.  Bema  tells  us  that  the  blocks  used  in  the  T-alots 
must  not  be  a  drive  flt  therein  and  gives  an  excellent 
raason  tcky  they  should  not;  but  unless  they  are  a  driv- 

ing fit,  and  sufficiently  tight  to  resist  the  enormous  side 
pressure  brought  to  bear  upon  them  by  the  toggle  action 
of  the  clampo,  they  will  tilt,  and  the  vertical  face  will 
no  longer  be  vertirsl.  n  condition  that  at  once  militsteR 
against  security  of  hold  and  accuracy  of  results. 

Colo  Rolud  Stesl  Bgrm  fok  Spacers  Than 
Piacis  or  Ou>  Fii^as 

I  can  see  absolutely  no  reason  for  making  the  piecox 

which  Mr.  Berna  calls  "spacers"  (marked  C  in  hin  illus- 
tration on  page  219)  out  of  old  flies.  It  would  l>c  much 

cheaper  to  make  them  out  of  cold-rolled  steel.  They 
would  serve  the  purpose  quite  as  well  and  do  away  with 
the  neceasity  for  having  old  bits  of  file  around  a  planer, 
a  pernicious  practice.  There  are  circumstances  under 
which  the  file  bits  have  their  uses,  but  these  circum- 

stances do  not  exist  here. 
The  desirability  of  having  the  under  surface  of  the 

gib  bowed  instead  of  concaved  is  entailed  by  the  position 
of  the  clamps.  If  there  were  three  damps  to  each  piece, 
or  if  two  clamps  only  were  so  spaced  as  to  divide  the 

length  into  thirds  (one-third  being  the  combined 
lengths  outside  of  each  clamp)  the  necessity  would  not 
exist.  As  for  bending  a  cast-iron  gib  to  make  it  con- 

form to  the  requirements,  how  many  machinists  thnt  have 
tried  to  bend  a  piece  of  cast  iron  of  this  section  will 

agree  with  Mr.  Berna  that  it  is  "easy"?  It  is  no  simple 
mattor  to  bend  even  a  steel  gib,  unless  you  are  disposed 

to  consider  a  "kink"  a  bend. 
In  my  opinion  the  proper  way  to  hold  tiie.sc  kiI).-*  f"r 

planing  would  be  to  put  a  "straightedge"  on  the  planer 
(using  a  double-faced  straightedge  in  the  central  slot 
if  thought  advisable  to  plane  two  strings  at  one  set- 

ting) and  interpose  between  it  and  the  work  a  suitable 

number  of  those  peculiarly  shaped  pieces  called  "hnld- 
fasto"  in  machinists'  parlance.  The  clamping  pressure 
may  be  applied  by  toggles  as  shown  by  Mr.  Berna,  but 
the  pieces  he  calls  spacers  should  bear  directly  upon  the 
work  and  not  upon  a  separate  shoe.  Here,  and  here  only, 
is  the  use  of  the  file  bits  justifled,  and  for  an  entirely 
different  purpose  than  when  used  with  a  separate  shoe. 

Suitably  shaped  fingers  of  hardened  steel,  used  in  con- 
nection with  poppets,  would  be  much  better. 

I  have  endeavored  to  show  in  my  illustration  my  idea 
of  the  way  to  hold  a  thin  narrow  casting,  such  as  Mr. 
Bema  has  cited,  for  accurate  planing;  and  this  mfthod 
applies  just  as  forcibly  when  thousands  of  pic< 
to  be  produced  as  when  but  a  single  casting  is  <l   
provided  real  accuracy  is  essential.  It  is,  however, 
beyond  the  scope  of  a  magazine  article  to  teach  the  art. 
It  is  not  the  simple  process  that  it  seems  in  the  outlining 
but  is  one  that  brings  to  mind  bite  of  tissue  paper,  lead 
or  brass  hammers,  steel  fingers,  stops,  poppeto,  ete.,  and 
consUnt  shifting,  clamping  and  replaning  of  the  work, 
calling  into  play  all  the  skill  of  hand,  eye  and  even  ear, 
of  the  trained  machinist.  Such  men  will  undorstend 
that  I  am  writing  about  planing  a  piece  ttraii/ht  and 

paraUfl;  not  "somewhere  near." 



May  11,  1922  Eliminate  Waste — With  Modern  Equipment  '  707 

Mack  Connecting  Rod  Methods 
Some  Unusual  Fixtures  for  Milling  and  Slitting— A  Sequence  of  Operations  that  Is  Out 

of  the  Ordinary — Final  Straightening  and  Inspection 
By  FRED  H.  COLVIN 

Editor,  American  Machinist 

THERE  are  two  sizes  of  motors  used  in  Mack 
trucks,  the  smaller  having  the  two-bolt  and  the 
larger  the  four-bolt  method  of  fastening  the 

connecting-rod  caps  in  place.  The  connecting  rod  is  of 
sturdy  design  as  befits  a  heavy-duty  motor,  and  yet  is 
not  clumsy  in  any  way.     Both  types  of  rod  are  shown 

flash  left  by  the  forging  dies.  The  machining  opera- 
tions begin  with  the  milling  of  the  crankpin  end  in 

the  double-spindle  Cincinnati  machine,  shown  in  Fig.  1. 
The  large  end  of  the  rod  is  held  by  the  bolt  bosses  by 
means  of  the  V-blocks  shown,  the  upper  block  A  being 
lifted  out  of  the  way  by  the  spring  B  as  soon  as  the 

FIG.   1.     MILLING  SIDES  OF  LARGE  END.     FIG.   2.     MILLING  THE  SMALL  END 

FIG.  3.     DRILLING  AND  REAMING  BOLT  HOLES.     FIG.  4.     FACING  THE  BOLT  SEATS 

in  connection  with  the  machining  operations.  While 
utilizing  the  four-bolt  bearing-fastening  on  the  rod  for 
the  large  motor,  the  rod  is  made  as  light  as  possible, 
particularly  on  the  small  end  where  it  is  desirable  to 
reduce  the  weight  of  reciprocating  parts  to  the  mini- 

mum. The  large  end,  of  course,  is  a  rotating  member 
and  can  be  easily  balanced. 

After  annealing  and  heat-treating,  the  forgings  are 
given  a  preliminary  straightening,  are  inspected  and 
sandblasted  after  which  they  are  snagged  to  remove  the 

clamping  screw  C  is  released.  The  small  end  is  clamped 
between  centers  which  fit  into  depressions  left  by  the 
forging  dies. 

The  small  end  is  then  milled  on  a  similar  machine, 
as  in  Fig.  2.  The  rod  is  clamped  against  the  milled 
faces  by  means  of  the  screw  A  and  the  open  washer  B. 
The  small  end  is  held  by  the  clamps  shown  which  con- 

sist of  hardened  round-ended  pins.  These  pins  are 
held  in  place  in  the  upper  and  lower  clamps,  the  upper 
clamp  C  being  readily  swung  out  of  the  way  for  remov- 
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the  four-bolt  rod.  the  large  end   is  left 
tha  belt  bniaea.  as  shown  in  Pigs.  5  and 

how  the  rod  is  lightened  by  milling 
baaMa  aad  also  the  way  in  which  it 

Tha  rads  are  milled  in  pairs,  the  mandrel 
rods  aad  having  ends  which  are  squared 

for  clamping  by  the  bolu  0  and  C.    The 

mandrel  D,  supports  the  small  ends  and  holds  both  rods 
in  Una.  Pig.  t  shows  a  rod  both  befor«  and  after 
milling  and  also  givvs  a  rl(«ar  idea  of  the  conntruction  of 
the  mandrel  A  by  which  the  large  ends  arc  ctMitored  and 
clamped. 

The  projection  on  the  lower  end  of  the  rod,  known 
as  the  oil  acoop,  is  next  drilled,  as  shown  in  Fig.  7. 
The  large  end  of  the  rod  is  placed  over  the  xtud  .4, 
while  the  projecting  scoop  is  centered  by  jaws  B  and 

('.  which  are  moved  by  the  handle  D.  The  drill  in 
guided  by  the  bushing  in  the  plate  al>ove.  ThJH  flxture 
enables  the  work  to  Ih*  handled  very  rspidly. 

The  bolt  holas  are  next  drilled  in  the  (\xture  shown 

in  Fig.  8,  the  rod  being  located  on  the  stud.-*  .4  and 
/>*  and  held  in  position  by  the  swinging  clamp  C.  This 
view  shows  the  drilling  of  one  of  the  two-bolt  rods, 
but  the  operation  on  the  four-bolt  rods  is  very  similar. 
The  radial  drilling  machine  used  enables  the  other  holes 
to  be  drilled  by  simply  swinging  the  arm. 

The  clamping-bolt  hole  is  drilled  and  tapped  in  the 

FIO.  «.     ROD  BKFOMK  AND  AFTER  UIL.UNa 

fixture  shown  in  Fig.  9,  which  requires  very  little  ex- 
planation.   The  large  end  of  the  rod  is  over  the  piece  A     ̂  

and  the  small  end  over  the  supporting  mandrel  B.    The     ̂  

no  »    f'RM j.iwo  Hofji  in  oit,  acoop. na  I    t>Rii>t.iNo  noi.T  MOL.Rii 
Mn.i.iNo  oil,  acoop na.  %.   Hi.ii  ii.x Hint  A.^ii 
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FIG.   10.      DHII.I.I.XC    AND  TAPri.Si.;   I'l.XCH  HOI.E, MILLING  CAPS  FROM  THE  ROD 

drill  bushing  C  swings  out  of  the  way  for  the  tapping 
operation! 

The  piston-pin  end  is  slit  and  the  oil  scoop  milled  in 
a  double  operation  shown  in  Fig.  10.  The  slitting  saw 
for  the  piston-pin  end  is  shown  at  A,  while  the  cutter 
B  faces  the  boss  for  the  clamping  bolt.     The  oil  scoop 

back  against  the  rod  by  the  screw  B.  The  clamp  A, 
when  released,  can  be  easily  swung  up  out  of  the  way 
so  as  to  make  removal  and  replacement  of  the  rods  an 
easy  matter.  The  fixture  revolves  on  its  round  base 
to  bring  the  other  hole  under  the  cutting  tool. 

The    pinch-bolt    hole    is    then    retapped    and    burred, 
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PIG.  12. COUNTERBORING  AND  REAMING  BOLT  HOLES.     FIG.   13.      INSPECTING  AND  STRAIGHTENING. 

FIG,   14.     THE  FINAL  INSPECTION 

is  being  milled  at  C,  this  operation  cutting  away  half 
of  the  projection,  as  can  be  seen  at  B. 

The  sawing  of  the  cap  from  the  rod  is  shown  in  Fig. 
11,  a  knee  type  milling  machine  with  a  double  fixture 
being  used  for  this  purpose.  The  slitting  saw  is  shown 
at  A  and  the  two  holding  fixtures  at  B  and  C.  One 
rod  can  be  changed  while  the  other  rod  is  being  sawed, 
so  as  to  make  nearly  a  continuous  operation. 

The  bolt  holes  are  then  reamed  and  countersunk  in 
the  fixture  shown  in  Fig.  12.  Here  the  small  end  of 
the  rod  fits  over  the  lower  stud  while  the  upper  end 
is  held  in  position  around  the  upper  stud  and  against 
the  shoulder  by  the  swinging  clamp  A,  which  i.s  drawn 

after  which  inspection  and  any  necessary  straighten- 
ing takes  place,  as  shown  in  Figs.  13  and  14.  It  will 

be  noted  that  these  fixtures  are  very  substantial  so  as 
not  to  be  sprung  by  any  straightening  which  may  be 
necessary.  The  type  of  wrench  used  is  shown  at  A. 

Fig.  14  shows  the  testing  fixture  in  more  detail,  from 
which  it  will  be  noted  that  the  usual  steel  surfaces 
test  the  squareness  of  the  rod  in  both  directions.  The 
test  bar  in  the  small  end  swings  down  onto  the  blocks 
A  and  B,  and  the  movable  block  C  then  locates  the 
small  end  with  relation  to  its  parallelism  with  the  large 
end.  It  also  shows  whether  or  not  the  faces  of  the 
small  end  are  in  correct  alignment  with  the  large  end. 
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For  oxtarnal  BHabara,  tka  eoaveraa  of  this  ia  true. 

I  la.  oqaala  tJUt  am.,  and  for  aome  pur- 
.  tM  aa.  aa%kt  bo  tattcfartory ;  but  for  the  intornal 

af  a  pair  of  awtinc  parta  in  wliirh  a  (ood  At  ia 
it  pooaiblc  to  have  tbia  in- 

■bnadrod-thouaandtha    of    an 
to  ko  ia«a<ood  by  a  corrort  irafc.     Hence, 

of  practically  two  t«i-thou8andtha 
ofoakrik. 

aMi>  FtTimi  GKNBunoNa 

tt  traaalaUoB  propoaad  muit  not 
of  tka  praoMt  gaaaration  but  thoM  of 
Matkadi  of  aiawafactoro  aro  being  ro- 

paar.  aad  tka  raqatnaaaaU  of  machinery  aa  ro- 
maraty  of  prodatl  at*  batoailnc  more  exacting. 
I  of  aHaaartag  ara  boiag  iaipiofad  00  rapidly  that  in 
ikiav  tko  gaca  tolaraaao  la  opokoa  of  in  torma  of 
ba  af  aa  todb.  aad  aaoaral  manofacturera  of  (ngaa 
■a  Ikitr  pradaet  to  ba  within  a  toloranco  of  tan 
ka  af  aa  lack,  or  laagkly.  abont  ooo-foarth  of  a 

Ml.  tkaraCam,  ba  ortd«l  tlMt  the  only  method  of 
tlaa  w^itk  wfll  aaH  all  caaaa  and  work  a  hardabip 
li  that  which  traaalalai  la  tko  amatleat  measarablo 

ara  at  iho  aaoH  tkaa  warkabio.  Thia,  than  car- 
Ike  Itaaalaliaa  of  hirkw  krto  aUeroaa.  and  it  will  be 

that  tkla  la  aal  too  aaall  for  good  work  and  at  tka 
wfll  m^  paaallae  tkoaa  iadulrlaa  aatng  maaaura- 

which  4o  aal  lOfaiii  craal  aeearaey.  Whan  incboa 
dwtwai*  aro  aaad.  Ika  aatwary  daelrMi  ii  obuiaod  by 

(roai  tko  richt-band  end;  if  a 
IraMlatiaa  af  lartiii  lata  aMlric  aatta  aad  tko  fraction  ax- 
praaaad  la  Microaa  b  aaad.  Ikaa  tka  doairod  accuracy  ia  ok- 
utaad  la  tko  aaaw  awaaar. 

It  It  CMlaaMry  la  aMoy  dMpa  wkaa  a  docimal  placo  ia 

dropped  and  the  dimaiuioa  romaining  enda  in  aaro,  to  rail 
the  work  correct  if  it  ia  -t:  .6  of  the  value  of  the  decimal 
placo  dropped.  To  illuctrate:  2i  in.  (2.260)  oquala  67.160 
mat.  and  if  tiia  aaro  on  the  ri^ht  ia  dropped,  it  indicatoa 

that  BO  accuracy  ii  required  beyond  57.16  mm.  A  diman- 
aion  alatod  thia  way  without  tolerance  loavoa  a  chance  for 
controvaroy,  aa  it  will  rart>ly  l>e  exact.  Thoraforo,  it  i»  the 
practica  In  aono  ahop*  to  interpret  thia  to  moan  that  if  the 
work  ia  batwaan  57.146  and  67.166  mm.,  it  ia  correct,  bo- 
cauae  if  graator  accuracy  were  deairod,  it  would  have  been 
expreaaod  with  the  tolerance  in  mlcrona;  thui: 

mraning  that  it  cannot  be  over  but  niay  be  two  microna 
under  correct  aiie.  If  the  trannlation  of  2i  in.  to 
mm.  ia  carriod  to  tontha  of  a  mm.,  the  dimension  would 
have  to  bo  57.1  or  67.2,  and  by  the  usual  rule,  it  would  be 
the  latter,  and,  no  douht,  for  many  purpoaoa  would  ba  good 
enouKh,  but  for  others  entirely  unsuitable. 

SupiMine  thia  2i  in.  dimeimion  was  a  crank  bearint;  of  an 
automobile  engine,  the  irrinding  dimenaiona  would  probably 
be  {.2495  in.  to  2.24tK)  in.  (irood  American  practice).  Then, 
the  uaa  of  67.1  or  67.2  mm.  would  not  b«  near  enouirh  for  in- 
terchangeabUity.  as  67.1  mm.  equals  2.24802  in.,  and  57.S 
mm.  equals  2.261M  in.  If  wo  carry  out  the  translation  to 
the  nearaat  0.01  mm.,  tha  dlnanaion  becomea  67.16,  and  with 
no  tolerance  expreaaed,  wo  would,  aa  figured  above,  use 
67.146  mm.  equala  2.2498  in.  and  67.156  mm.  equals  2.2502 
in.;  and  for  thia  work  a  juggling  of  toloraaeaa  might  make 
it  acceptoble. 

GaosWouc 

For  gaga  work,  however,  all  translations  ought  to  be  car- 
ried out  to  microna,  as  thia  is  not  too  flne  for  this  work. 

A  micron  is  0.00003937  in.  or  practically  39-millionths  of  an 
inch  and  the  choice  of  which  micron  a  measurement  is  in- 

tended to  be  leaves  the  value  of  the  possible  discrepancy  as 

about  20-mil'ionths  of  an  inch,  which  is  greater  than  the 
tolerance  some  gages  are  made  to.  It  must,  therefore,  be 
evident  that  the  metric  syxtem  does  not  contain  a  unit  small 
enough  for  the  flnest  work  now  being  done  in  this  country, 
and  it  is  prophesied  that  for  some  purposes  the  micron  will 
bo  aub-divideil  into  tenths. 
We  propose  this  method  of  translating  inches  into  the 

metric  system.  Adopt  the  value  of  the  American  inch,  26.4 
mm.  as  the  basis  of  all  translations  of  length,  and  my  rea- 

sons are  as  follows: 
(1)  The  error  cannot  equal  one  micron  until  10  in.  is 

reached  and  is  only  one  micron  for  each  10  in.  of  length. 
(2)  It  ia  flne  enough  for  any  work. 
(3)  If  26.4  mm.  (carried  only  to  tenths  mm.)  is  used,  as 

it  will  be  for  many  purposes,  the  error  is  only  one-tenth  of 
a  micron  or  prartirally  four-millionths  of  an  inch,  a  quan- 

tity ao  small  a*  to  permit  of  interchangeability  for  all  indua- 
triiU  and  commercial  purpoaes. 

(4)  It  allows  the  translation  to  be  made  by  the  simple 
niultiplication  of  25.4  by  the  inches  or  decimal  fractions 
thereof.  (Many  divide  the  inches  and  fractions  by  0.03937 
to  gat  mm.). 

(6)  For  precision  work,  the  computation  may  be  carried 
out  to  the  extreme  decimal  part  of  a  mm.  and  used  without 
changing  the  value  of  the  inch  as  used  in  America. 

(6)  If  tables  are  compiled  on  this  basis,  the  accuracy  de- 
airad  will  be  determined  by  the  uaer  who  will  drop  as  many 
decimal  placea  as  auita  his  particular  purpose. 

Exhibition  at  (lothenburg 
Th«  Aeronautical  Chamber  of  Commerce  of  America 

haa  received  the  program  for  the  international  noro 
exhibition  which  ia  to  lie  held  at  Gothenburg  from  May 
16  to  Sept  10,  192S.  Thia  exhibition  will  be  held  in 

conjunction  with  the  800th  annivemary  of  the  founda- 
tion of  the  city  of  Gothenburg.  The  aeronautical  part 

of  the  program  will  take  place  from  July  20  to  Aug.  12. 
It  will  be  under  the  direction  of  the  Royal  Swedinh  Aero 
Club. 

Further  information  about  thia  exhibition  can  be  had 
from  the  Aeronautical  Chamber  of  Commerce  of 
America. 
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Machine  Tool  Shops 
According  to  the  1919  Census 

Analysis  of  the  Figures  Published  in  the  Last  Census  of  Manufacturers  Show  Interesting 
Economic  Facts — Larger  Shops  Much  More  Efficient 

IT  IS  quite  likely  that  few  business  men  realize  the 
fund  of  information  contained  in  our  national  census 
compilations.  The  documentary  mass  is  usually  so 

imposing  that  only  an  ardent  seeker  after  facts  has  the 
perseverance  to  dig  into  it  and  come  out  with  some- 

thing valuable. 

From  the  accompanying  table,  however,  some  interest- 
ing deductions  can  be  drawn.  The  shops  of  the  country 

making  machine  tools  have  been  classified  in  four  groups 
according  to  the  dollar  value  of  their  product.  The 
number  of  shops  in  each  class  is  listed  in  the  second 
column  and  the  total  value  of  their  product  in  the  third. 
The  cost  of  the  materials  used  is  placed  in  the  fourth 
column  and  the  fifth  column  is  obtained  by  substracting 
4  from  3. 

It  should  be  noted  that  Class  2,  over  $500,000,  means 
over  $500,000  and  below  $1,000,000.  Summations  are 
made  below  the  first  set.  of  figures  and  show,  among 
other  things,  that  the  total  turnover  of  capital  for  the 

•      ,•  u.i    I       .u  212.400.000 year  is  slightly  less  than  one,  231  000  000 
exact. 

0.917,  to  be 

The  fact  that  80  per  cent  of  the  product,  measured  in 
dollars,  is  made  by  93  of  the  403  shops  and  that  95  per 
cent  is  made  by  277  is  also  worth  noting.  Taking  only 
the  shops  with  an  output  of  over  $1,000,000  we  find  that 
13  per  cent  of  the  shops  turn  out  69  per  cent  of  the  total 
output. 

If  we  now  take  into  consideration  the  number  of  wage 
earners  employed  in  each  class  of  shop,  we  discover 
that  the  bigger  the  shop  the  larger  the  value  of  the 
product  per  wage  earner  employer.  The  same  applies  to 
the  added  value  per  wage  earner. 

Reducing  some  of  these  figures  to  a  percentage  basis 
it  becomes  evident  that  13  per  cent  of  the  shops,  the  big 
ones,  produced  69  per  cent  of  the  value  of  product  and 
employed  66  per  cent  of  the  wage  earners.  On  the  other 
end  of  the  scale  44  per  cent  of  the  shops,  the  little  ones, 
produced  but  3  per  cent  of  the  value  of  product  and 
employed  but  5  per  cent  of  the  workers. 

The  struggle  for  existence  which  confronts  the  small 
shop  is  indicated  by  the  fact  that  even  in  a  good  year 
like  1919,  it  produced  25  per  cent  less  per  wage  earner 
employed  than  the  average  of  all  shops. 

Machine  Tools— 1919  Census 
INVESTED    CAPITAL   3231,000,000.00 
Number 
of  Value  of 

Class  hy  Value  Shops              Product 

1— Over  Jil.000,000    52           3146,142,000 
2— Over         500,000    41               27,856,000 
3— Over         100,000    134               31,760,000 
4— Under       100,000  176                 6.642,000 

Total  all  classes    403             212.400,000 
80  per  cent— Class  1  and  2    93             173,988.000 
95  per  cent— Class  1,  2  and  3    227             205,758,000 

Added  Ratio 
Value  Added            Ratio 
per  Value         Material 

Class                                                            Wage  to                  to 
Earner  Product       Product 

1—         33,029  74                26 
2—            2.766  71                29 
3—           2,634  66                34 
4—            1.946  67                33 

Total            2,887  72                 28 
80  per  cent            2.97'>  73                 27 
95  per  cent   __            2,927  72                 28 

Value  Added 

Material  by  Number  of 
Cost  Manufacturers  Wage  Earners 

338,636,000  3107,506,000  35,525 
7,847.000  20,009.000  7,235 
10.271,000  21.849,000  8,162 
2,280,000  4,362,000  2,186 

59,034,000             53,111 
46.483.000             42,763 
56,754,000             50,925 

Product 

per 

Wage  Earner 

34,100 
3,869 

3,873 
3,030 4,000 
4,050 
4,032 

Material 

per 

Wage 

Earner 

1,071 
1,103 
1.239 
1,084 
1.113 
1.071 
1.105 

Per  Cent   Per  Cent 
of Shops 

13 
10 
33 
44 100 

23 

56 

of 

Value 

69 
13 
15 
3 

100 
82 
97 

Per  Cent 
of Wage 

Earners 

66 
14 
15 
5 

100 
80 

95 

Wage 

Earners 

per 

Shop 

683 

176 
62 

12 

132 
461 

224 

Product 

per 

per  Shop 

32,810.000 
679,000 

238,000 

38,000 531,000 

1,870,000 906,000 

ITIIIIIIIIITInirTTTTTTr 

To  Examine  Ordnance  Designs 
L.  W.  Wallace  executive  secretary  of  the  Federated 

American  Engineering  Societies,  is  in  receipt  of  the 

following  letter  from  Brigadier  General  W^.  S.  Peirce, 
Assistant  Chief  of  Ordnance  of  the  Army: 

"In  reply  to  your  recent  letter  referring  to  the  matter 
of  examination  by  the  engineering  societies  of  ordnance 
designs  and  especially  in  regard  to  the  economy  and 
facility  of  production  in  quantity,  I  take  pleasure  in 
informing  you  that,  pursuant  to  your  reference  of  the 
matter  to  the  American  Society  of  Mechanical  En- 

gineers, that  society  submitted  the  question  to   letter 

ballot  by  its  ordnance  division,  and  that  ballot  being  in 
favor  of  the  resolution,  the  same  was  adopted  by  the 
council  of  the  A.  S.  M.  E. 

"Pursuant  to  this  action  by  the  A.  S.  M.  E.,  it  has 
been  decided  that  the  best  plan  of  procedure  will  be  for 
the  Ordnance  Department  to  submit  drawings  showing 
proposed  designs,  which  the  executive  committee  of  the 
ordnance  division,  A.  S.  M.  E.,  will  refer  to  certain 
specially  qualified  members  for  criticism.  Undoubtedly 
there  will  be  further  details  of  procedure  to  be  deter- 

mined from  time  to  time,  but  it  has  been  thought  best 
to  leave  the  matter  until  several  particular  cases  have 

been  handled." 
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Tnique  Power  Plant  in  a  Small  Shop 
m 

te  N«Hliwa  New  Bi«iaad 

te  wkkk  tkM«  WM  a  powvr 

PUAXT 

to  Mjr   unique, 

•■It  la  lU  orfctefti  fonn  has  no  particular 
Itactloa.    It  vaa  ounufwrturad  by  thr  Ford 

>  C»,  cf  Drtvril.  M<  wtfl  ttt  prmat  owner  liftMl 
fraai  a  loeal  aataasobllo  wreck,  waa 

of  its  rant«mporarieit  that  are 
■til  4ala«  baalaMa  la  tha  uhiquitoua  Forda.     But  I 

If  ta  Ha  pnaaat  ahapa  any  of  Ford's  anf  inaers 

plaat.  shown  lo  Fis.  1.  eoiprlaas  a  Ford 
aa  to  adapt  it  to  krroacne  instead  of 

a  110^.  diract<urrBot  Bullock  venerator: 
amuBulator.  and  a  device  for  produc- 

aa  a  njT'Pfodact. 
eaOa  are  loeatod  in  a  larve,  well  ven- 

hahiad  the  switchboard  and  are  not,  of 
it  to  the  casual  observer.    The  jars  are  of 

proportions  to  hold  the  plates  without 
for  wooden   separators,   and  are   neatly 

na  a. 

to 
be 

oemaoKm  or  tub  bkui.vs 

ahehrea  ao  that  any  one 
for  deaalac  aad  another  one  aub- 

or  interrupt- 

inc  the  current  except  for  the  moment  required  to  make 
the  conneettona. 

The  plant  ia  entirely  aelf-contained.  Despite  the  in- 
tecratinc  wattmeter  to  be  aeen  at  the  top  of  the  switch- 

board, thf  proprietor  neither  buys  nor  sells  current,  all 

"juice"  being  made  and  consumed  on  the  premiaes. 
When  1  first  aaw  the  shop  the  power  waa  not  running 

but  aa  I  immediately  evinced  interest  in  it,  the  pro- 

prietor volunteered  to  "start  'er  up."  Casting  an 
anxious  look  about  the  floor,  he  called  to  one  of  his  men : 

"Frank,  where  ia  the  crank  we  atart  this  engine  with?" 
"Uunno,"  reepomled  Frank,  "laa'  time  I  seen  it  it  waa 
down  cellar  behind  the  piano."  As  Frank  spoke  the 
engine  started,  and  l>efure  1  could  turn  to  see  how  the 
thing  waa  done,  was  in  full  operation. 

The  proprietor,  hugely  enjoying  my  puzxied  diacom- 
ttture.  allowed  me  to  hunt  for  aeveral  moments  to  And 
the  starter  before  he  opened  the  closet  door  and  showed 
me  the  storage  battery.  Not  until  then  did  I  realise 
that  it  waa  the  generator,  running  as  a  motor  upon  the 
accumulator  current,  that  was  doing  the  work.  Opening 
the  throttle  and  turning  down  a  two-throw  switch  on 

iHiiiiiniHimv.w 
^IIIIIIIIIIIIIIHli  I  ̂anl^H 
iiHhHhIIHiIIIlqIBR 
'llllllllllllllllliiPl  ^H^^ 
'lllllllllllllllllll?    ^^F^  ' 
(lllllllllllllllllln   ^B 

FICJ.   S.     THE  "DIBTIhl.BRY" 

the  board,  the  engine  took  over  the  job  without  hesita- 
tion and  everything  waa  in  full  blast. 

The  only  physical  change  in  the  engine  necessary  to 
adapt  it  to  its  new  fuel  waa  to  increase  the  combustion 
space  and  readjust  the  carburetor.  The  former  was 
done  by  removing  the  head  and  introducing  between  it 
and  the  cylinder  block  a  flat  plate  of  cast  iron  about 
H  in.  thick,  bored  to  correspond  to  the  cylinders  and 
using  two  gaaketa  instead  of  one  to  remake  the  joint. 
The  engine  runs  equally  well  with  either  gasoline  or 

kerosene  but,  of  course,  loses  some  of  ita  original  "pep." 
To  maintain  a  constant  speed  for  shop  power  purposes 

some  kind  of  automatic  governor  was  necessary  and  this, 
perhapa  the  most  simple  and  ingenious  device  of  the 
whole  outfit,  ia  shown  in  Fig.  2.  A  flanged  bushing  A 
is  keyed  and  setscrewed  to  the  protruding  end  of  the 
crankshaft  and  bolted  firmly  to  the  flanged  end  is  the 

bar  B,  made  of  two  pieces  of  square  cold-rolled  stock  and 
journaled  at  the  enda  to  take  the  ring  which  acts  as  the 
governor  weight. 
The  ring  is  the  balance  wheel  of  an  old  aewing 

machine.  The  spokee  have  been  cut  out  and  two  holes 
drilled  in  the  inner  aide  of  the  rim  into  which  the  Jour- 

nals of  the  her  B  are  fitted.    The  rim  revolves  with  the 
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engine  shaft  in  a  true  circle  but  is  free  to  swing  out  of 
a  true  plane,  thereby  becoming  an  ellipse.  The  tendency 
of  the  revolving  rim  is,  of  course,  to  swing  into  a  true 
plane  by  virtue  of  the  action  of  centrifugal  force. 

This  action  is  resisted  by  the  coil  spring  C,  attached 
at  one  end  to  the  inner  end  of  the  flanged  bushing  while 
the  other  is  hooked  over  the  notched  post  D  that  is 
driven  into  the  rim.  By  moving  the  spring  to  or  from 
the  center  of  rotation  along  the  line  of  notches  the  ef- 

fective pull  is  diminished  or  increased;  thereby  adjust- 
ing the  engine  to  any  desired  speed  within  its  range. 

A  smaller  crossbar  E,  bolted  to  the  rim,  carries  an 
extension  at  right-angles  which  connects  through  the 
system  of  levers  at  F  with  the  throttle.  The  piece  G  is 
a  lead  weight  added  after  the  device  was  complete,  to 
bring  it  into  balance. 

The  cooling  system  and  water  distilling  apparatus 
consists  of  an  old  oil  barrel,  some  pieces  of  hose,  and  the 
radiator  of  the  Ford,  all  of  which  may  be  seen  to  better 
advantage  in  Fig.  3.  The  radiator  is  built  into  an  open- 

ing in  a  wooden  stack  which  extends  through  the  roof 

of  the  shop  and  thus  there  is  a  natural  draft  of  air  pass- 
ing through  the  radiator  cells  at  all  times. 

After  the  engine  has  been  running  for  a  short  time 

the  water  in  the  barrel  becomes  hot  enough  to  throw  off 
a  vapor,  and  this  vapor  in  passing  through  the  radiator 
becomes  condensed,  the  condensation  dripping  into  the 
stone  jar  below.  The  distillery  does  not  work  very 
fast  but  its  works  all  the  time,  without  expense  or 
supervision.  There  is  always  a  supply  of  distilled  water 
in  the  jar. 

The  accumulator  will  drive  the  shop  for  an  hour  if 
need  be,  but  its  real  service,  besides  starting  the  engine, 
is  to  furnish  current  for  lighting  the  shop  and  the  pro- 

prietor's residence,  adjoining,  at  times  when  the  engine 
is  not  running.  Standard  110-v.  bulbs  are  used  and  the 
cost  is  nothing  but  a  little  extra  kerosene  and  the  very 
small  amount  of  attention  required  by  the  accumulator. 
Direct  current  is  also  available  at  all  times  for  recharg- 

ing the  small  storage  batteries  of  automobiles,  which  is 

a  part  of  the  proprietor's  business. 
When  I  expressed  surprise  at  the  presence  of  the  watt- 

meter with  no  bills  either  payable  or  receivable  to  ac- 

count for,  he  said:  "Oh!  I  just  picked  it  up  somewhere 
and  installed  it  to  keep  tabs  on  the  engine.  If  she  don't 
tread  up  the  meter  according  to  my  figures  I  know  she 

ain't  earning  her  kerosene  and  I  just  start  an  investi- 

gation." 

Erratum  "Strength  and  Proportion  of  Industrial  Gears,"  on  page 
Too  late  to  make  the  changes  on  the  original  plate,  666  of  our  issue  of  May  4.  Those  readers  who  clipped  the 

we  received  from  G.  E.  Katzenmeyer  the  accompanying  original  article  for  reference  should  see  that  this  chart 
chart   which    is    a   revision    of    Fig.    2    in    the    article  replaces  the  incorrect  one. 
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!■  aarli  cMaa  tbo  daim  for  amortiu- 

I*  la  amtrdaaca  with  the  ratioa  pub- 

kat  ifea  lupajrar.  atot  with  hi*  claim,  should 

•  alataaaal  aliimli^  la  detail  th«  r««*on«  why. 

to  wWek.  auch  ratio  ii  not  properly  appli- 

llia  daia.  ao  that  auch  caM«  ma>'  nveive  iipccial 
ta   Uke   OMaaer.   there   may    be   caaea 

to  tiM  particular  claim  would 

^          a  reaaonable  «llowance.  and 

__,  tfea  ratio  properly  applicablr  will  tie  drier- 
the  Ti^wfWft'"  of  the  claim  and  the  tax(>ayer 
ico  thereof. 
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BtaiMUrdization  in  Hardware 

TIm  Mbvlat  paracrapba  an  from  a  letter  aent  to 

tkt  ClMlihv  «f  Cowmerre  of  the  United  .SUtca  by  a 
Nat*  manufacturer.    It  ran  be  aeen  what 

■ajr  rrault  fron  the  elimination  of  unpopu- 
The  euuBple  ael  by  thia  manufacturer 

I  be  foOowad  by  many  makara  of  email  product* 

"^^  kaaa  gmanMy  coaaidarad  oaraahaa  aa  orif  inat- 
taf  Ikt  awwiawua  for  the  elimination  of  unneceaaary 

patterna».«ii«a  and  finiahaa.  oapecially  in  tha  hardwiirc 
Held.    We  atartad  thia  work  tan  yaara  aga 

"We  have  cut  our  line  of  hammers,  hatchets,  axe.-.. 
fllaa  and  aladgaa  down  from  2.752  items  tu  7G1  itoni.t. 
We  ha««  dona  avan  murv  than  this.  We  have  concan- 
tratad  naarly  M  per  cent  uf  uur  business  into  S44  of 
thoao  761  itama.  We  have  gone  further  along  this 

liaa  than  haa  any  of  our  competitors.  Our  whole  indus- 
try raaponded  willingly  to  the  requeat  first  made  upon 

them  by  the  Hardware  .Muiiufacturers'  Organisation  for 
War  Service  and  followed  up  by  the  Conservation  Divi- 

sion of  the  War  Industries  Board,  but  the  industry  as 
a  whole  haa  not  gone  as  far  as  we  have  individually. 

"Since  the  war  some  members  of  our  industry  have 
restored  part  of  the  item.n  they  dr(ipi>ed,  but  nut  many. 
We  do  not  consider  this  any  dinadvuntage  to  us.  If 
they  want  to  take  action  which  we  consider  economically 
unsound,  we  feel  that  it  puts  them  at  a  disadvantage 
in  competing  with  us.  It  helps  us  to  reduce  our  costs 
lower  than  theirs.  It  gives  us  a  selling  argument.  It 

incraaaea  the  strength  of  our  stalling  urgunieiit  to  our 
distributors — that  there  is  no  dead  wood  in  our  line." 

Handling  Men 
By  F.  W.  Rbaroon 

During  the  late  war  the  writer  was  in  charge  of 
straightening  gun  and  rifle  barrels  in  a  gun  shop 
engaged  in  the  production  of  sporting  arms.  A  contract 
was  taken  for  riflea  for  the  Government,  and  ut  the 
time  we  had  a  lot  of  unfinished  sporting  arms  in  the 
ahop.  It  waa  thought  advisable  to  finish  this  work  up 
aa  rapidly  aa  poaaible,  but  as  the  government  work 
waa  on  a  pieee  work  Iwsis  while  our  regular  work  was 
paid  for  by  the  hour,  we  were  confronted  with  the 
problem  of  getting  piece  workers  to  do  day  work. 

Finally  I  divided  the  men  into  two  equal  squada  and 
told  them  that  each  squad  would  work  one-half  day 
on  alternate  days  on  sporting  arms  until  the  work  was 
completed,  making  it  fair  for  all  hands. 

Once  in  a  while  some  man  would  stay  out  on  the 
half  day  hia  squad  was  to  work  on  the  sporting  arms, 
but  when  he  came  in  1  made  him  do  two  consecutive 

half  day's  work  on  them.    This  cured  the  laying  off. 
Later  on  I  was  given  charge  of  the  barrel  reaming 

department  where  the  operators  had  never  been  graded 
according  to  their  ability,  but  were  all  paid  alike  re- 
gardlesa  of  their  skill  or  the  class  of  work  they  were  on. 

The  quality  of  work  turned  out  was  not  up  to  stahd- 
ard  and  no  one  apparently  knew  how  to  do  it  properly 
or  seemed  able  to  learn.  I  said  apparently.  However, 
I  felt  sure  that  nutters  could  be  improved  if  the  proper 
Inducements  were  given,  so  I  called  all  hands  and  told 
them  1  was  going  to  make  a  change  and  that  the  work 
waa  going  to  be  divided  into  four  classes,  according 
to  quality,  and  that  their  ability  and  skill  would  control their  pay. 

Roogh-reamlng  waa  to  be  paid  for  at  a  certain  rate. 
Seeond  reaming  5  per  cent  more  with  a  further  increase 
of  6  per  cent  for  finish-reaming;  and  the  best  finish- 
reamers  were  to  be  picked  as  tool  setters  and  sharp- 

eners with  a  still  further  increase  of  6  per  cent. 
Soon  each  man  waa  doing  his  best  to  reach  the 

highest  grade  of  work  and  pay  and  I  advanced  him  as 
faat  as  his  skill  would  warrant  and  vacancies  occurred. 

New  men  were  put  on  rough-reaming.  Soon  the  work 
was  up  to  standard  and  all  hands  were  satisfied. 
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Ideas  from  Practical  Men 

Devoted  to  the  exchange  of  information  on  useful  methods,  lis  scope  includes  all  divisions  of  the  machine  building  in- 
dusiry,  from  drafting  room  to  shipping  platform.  The  articles  are  made  up  from  letters  submitted  from  all  over  the  world. 
Descriptions  of  methods  or  devices  that  have  proved  their  value  are   carefully  considered   and   those  published  are  paid  for. 

Turning  Special  Tapers 
By  Wilmer  H.  Bath 

It  is  sometimes  necessary  to  turn  special  tapers  on 
the  lathe,  i.e.,  tapers  of  such  angles  and  length  that  it 
becomes  impossible  to  turn  them  with  the  use  of  the 
taper  attachment  or  the  compound  rest. 

This  was  the  case  recently  in  the  shop  with  which  the 
writer  is  connected.  The  angle  in  question  was  19  deg. 
20  min.  included,  and  nearly  10  in.  long.  This  angle 
we  could  not  get  with  the  taper  attachment  which  has 
provision  for  a  maximum  angle  of  15  deg.,  included  and 

100      M 

TO      95      50 

:  N  90  -  40 

<  O85IJ30 

80      20 

ment,  in  other  words,  to  vary  the  angles  28  deg.  4  min. 
12  sec.  or  90  deg.,  by  an  amount  equal  to  that  indicated 
by  the  setting  of  the  taper  attachment. 

The  action  we  get  when  using  a  combination  of  feeds, 
as  mentioned,  is  that  the  taper  attachment  causes  the 
crossfeed  nut  to  move  through  a  distance  equal  to  the 
tangent  of  the  angle  to  which  it  is  set  while  the  cross- 
power  feed  operates  the  crossfeed  screw.  Operation  of 
either  the  nut  or  the  screw  causes  the  motion  of  the 
toolpost.  In  addition  to  this  combined  movement  there 
is  motion  due  to  the  longitudinal  feed  or  the  screw- 
cutting  feed.    The  screw-cutting  feed  operates  the  car- 

75      10. 

-15 

-10 

+10 

-5  0  +5 
Setting    for    Taper    Attachment ,  Degrees 

CURVES  OF  TAPERS  THAT  CAN  BE  TURNED  BY  USING  CROSS  AND  IX)NGITUDINAL  FEEDS  IN  CONJUNCTION  WITH 
TAPER  ATTACHMENT 

the  travel  of  the  compound  rest  was  so  small  that  it 
would  have  been  necessary  to  reset  the  tool  several  times 
during  the  cut. 

With  these  handicaps  in  mind  we  began  to  look 
around  for  a  quicker  method.  The  idea  of  any  special 
apparatus  was  not  acceptable  as  the  time  consumed  in 
making  it  would  have  been  greater  than  that  required  to 
do  the  job,  since  there  was  but  one  piece  to  be  made. 
We  investigated  the  conditions  on  a  16-in.  Hendey 

lathe  to  try  and  determine  an  easy  set-up  for  the  job. 
During  this  investigation  it  was  discovered  that  it  is 
possible  to  turn  tapers  on  the  lathe  mentioned  as  noted 
by  the  accompanying  curves. 

By  using  the  taper  attachment  alone  we  have  found  it 
possible  to  turn  tapers  up  to  and  including  15  deg.,  and 
by  using  the  longitudinal  feed  in  combination  with  the 
crossfeed  to  turn  a  taper  of  90  deg.  included.  By  using 
the  screw-cutting  feed  in  combination  with  the  cross- 
feed  a  taper  of  28  deg.  4  min.  12  sec.  included  could  be 
turned. 

The  endeavor,  then,  was  to  combine  one  of  these 

set-ups  for  apron  power  feed,  with  the  taper  attach- 

riage  at  a  speed  four  times  that  due  to  the  longitudinal feed. 

A  word  of  explanatio-n  as  to  the  derivation  of  the 
angles  90  deg.  and  28  deg.  4  min.  12  sec.  Since  the  ratio 
of  the  longitudinal  feed  to  crossfeed  is  1:1,  we  have 
two  equal  values  representing  the  adjacent  side  and  the 
opposite  side  of  a  right-angle  triangle.  This  gives  a 
tangent  of  1,  or  an  angle  of  45  deg.  Doubling  this,  we 
get  90  deg.  included. 

Similarly,  since  the  ratio  of  screw-cutting  feed  to 
crossfeed  is  4:1,  we  again  have  the  two  sides  of  a 
triangle  and  taking  the  tangent  of  the  angle  we  get 
0.250  or  the  tangent  of  14  deg.  2  min.  6  sec.  Doubling 
this  gives  28  deg.  4  min.  12  sec.  included. 

If  the  screw-cutting  and  crossfeeds  are  used  and  the 
taper  attachment  set  to  15  deg.  included,  it  would  seem 
as  though  the  angle  would  be  43  deg.  4  min.  12  sec. 
included.  This,  however,  is  not  the  case  as  the  cross 
motion  would  be  the  sum  of  the  tangents  of  the  two 
angles,  7  deg.  30  min.  and  14  deg.  2  min.  6  sec.,  or 
0.38165  which  is  the  tangent  of  20  deg.  53  min.  21  sec. 
This,  doubled,  gives  an  included  angle  of  41  deg.  46  min. 
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I.     gWITCII  FLATn  TO  BK  TRIMMBD 

aftkla  M  tbi*  daacription  wfO  be  conflnad  to  the  trim- 

•(  tb*  my  thin  metal  it  would  not  be  good 
to  tfjr  to  p«tb  tba  piataa  tbroogh  a  dia,  aa  this 

tb*  matal  to  buckle  and  laave 
kialB  that  «e«ld  ba  bmcI  to  Inpoaaibte  to  remove 

•llaa  bnMU*  mtil  after  tb*  pbtaa  are  buffed. 
U  a  cVppliiC  die  wvr«  made  for  each  sise  it  would 

aad  tba  coat  would  ba  very  high. 

Car  tba  lari*  alaa*  of  platca  call  for  com- 
■I  ̂ MMtHiaa,  tba  large  tool*  would  hardly 

pajrfag  ptwpaaHlea.  tbetvfort  a  aet  of  tooU.  aimpic 
Miga.  waa  balk  to  clip  all  alaaa  of  piataa  at  a  total 
al  Uttk.  If  aar.  more  tbaa  the  coat  «f  ona  big  aet. 

t&tftd  to  tbia  matbod  of  hwidling  all 
•nil  •••  aat  of  toola  waa  that  each  plate  would 
to  b*  baaiWad  twic*  aa  only  two  aidaa  could  be 

bat  It  waa  abown  that  even  with  thia 

tt  waald  taba  ov«r  five  million  ptatea  (clipped 
)  to  pay  for  tb«  Ave  aeU  of  toola  and 

Tbafafara  tba  aat  abown  Id  Fig.  2  waa 

at  a  eoat  oa*-lhird  under 

h*a 
iadi 

of  tbl*  aet  of  toola  la  aa  foDowt:   The 

•a  tba  die.  faaiBf  located  by  the  atamped 
•••r  tba  earraapoeding  nr<it.  and  aa  the 
tba  Uada  A  cUpa  th«  front  aide  while 
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D,  which  holds  the  work  flrmly  in  the  die  while  the 
blade*  are  cutting.  The  blades  are  ground  to  an  angle 
to  give  a  shearing  cut. 

The  tools  were  of  the  pillar  types  and  with  them  the 
operator  was  able  to  clip  about  five  thousand  pieces  per 
day,  irrespective  of  the  size  of  the  piece.  A  Farrell 
preaa,  equipped  with  safety  devices  to  prevent  the 
operator  from  getting  caught,  was  used. 

Chilling  a  Crosshead  Wrisipin 

By  F.  M.  A'Hearn 
In  the  average  repair  shop  where  there  are  seldom  to 

be  found  special  devices  for  the  purpose,  the  turnini; 
of  a  wristpin  in  a  crosshead  of  the  type  shown  in  the 
illustration  is  a  tedious  operation  and  involves  a  lot  of 
hard  labor  for  the  man  who  has  to  rock  the  work  back 
and  forth  while  the  lathe  hand,  with  the  usual  array  of 
bent  tools  and  goosenecks,  endeavors  to  round  up  the 
pin  and  face  the  shoulders. 

Such  a  crosshead  was  needed  for  a  17  x  24-in.  locomo- 
tive and,  aa  is  usually  the  case,  the  engine  was  being 

held  out  of  service  until  a  casting  could  be  made  and 
machined.  To  reduce  the  time  and  labor  required  w» 
decided  to  try  casting  the  pin  in  a  chill. 

CROMHUtAD  WITH  A  CIIIIXKU  WRISTflN 

Tba  gray-iron  buahing  ahown  at  the  right  of  the 
sketch  waa  made  to  the  required  dimensions  aa  to 
length  and  bore,  leaving  a  wall  of  about  A  in.    It  was 
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then  thoroughly  coated  with  graphite  to  prevent  the 
molten  metal  from  adhering,  and  placed  in  the  mold. 
When  the  casting  had  cooled,  the  shell  of  the  bushing 
was  easily  broken  away  and  we  found  the  bearing  parts 
to  be  in  satisfactory  condition. 

To  lay  out  the  casting  for  finishing  so  that  the  pin 
would  be  square  with  the  planed  surfaces  we  placed  the 
pin  in  a  V-block  with  the  crosshead  in  a  horizontal 
position  and  scribed  the  lines  as  indicated  upon  the 
outer  surface.  Raising  the  crosshead  to  a  vertical  posi- 

tion the  cross  lines  were  laid  out  and  centers  established, 
from  which  we  were  able  to  plane  and  finish  the  casting 
with  the  pin  in  proper  relation  to  the  guides. 

The  job  proved  to  be  satisfactory  in  every  way  and 
the  labor  of  finishing  the  pin  was  saved,  thus  reducing 
by  that  amount  the  time  that  the  locomotive  was  out  of 
service. 

Tool  for  Locating  Watch  Wheels 
for  Piercing  Center  Hole 

By  I.  Bernard  Black 

In  the  manufacture  of  watches  there  are  many  opera- 
tions, especially  the  blanking  and  piercing  of  the  escape, 

center,  third  and  fourth  wheels,  which  may  cause  a  lot 
of  trouble  in  the  time  keep- 

ing. Sometimes  this  is 
due  to  the  wheels  being 
blanked  out  of  round,  or 
to  the  holes  being  pierced 
at  one  side,  the  latter 
cause  being  most  often  the 
case.  When  the  holes  in 
the  wheels  are  not  central, 
a  lot  of  friction  is  devel- 

oped in  the  train  and  the 
watch  naturally  stops.  The 
wheels  causing  this  trouble 
have  to  be  replaced,  of 
course,  with  wheels  that 
are  absolutely  perfect  as 
regards  concentricity.  In 
many  cases  ingenious 
methods  have  been  devised 
to  correct  this  fault  and 
most  of  them  have  proved 
successful. 

In  the  illustration  is  shown  a  method  adopted  re- 
cently for  accurately  locating  watch  wheels  to  be 

pierced.  Part  A  is  the  piercing  punch,  which  is  lightly 
driven  in  the  holder  part  B,  the  upper  part  being  riveted 
over  and  backed  up  by  the  setscrew  C.  The  holder  part 
S  is  a  drive  fit  in  the  main  holder  part  D,  and  a  sliding 
fit  in  part  E,  which  in  turn  is  a  sliding  fit  in  parts  D 
and  F.  Part  F  is  a  sliding  fit  in  part  D,  and  is  attached 
or  rather  held  to  part  D  by  two  screws.  The  action  of 
the  holder  is  as  follows : 

When  the  ram  descends,  the  bell-mouthed  piece  F 
centers  the  wheel  in  the  die,  and  recedes  into  part  D 
until  part  E  presses  down  on  the  wheel  in  the  die,  thus 
firmly  clamping  it  while  the  piercing  operation  is  done 
by  part  A.  On  the  upward  stroke  of  the  press  parts 
E  and  F  spring  back  to  their  relative  positions,  the 
operator  takes  the  pierced  wheel  off  the  die  and  is  then 
ready  to  pierce  another.  Centralization  of  the  hole  is 
thus  secured,  and  with  a  die  that  will  punch  a  truly 
round  wheel,  very  accurate  work  is  produced. 

Springs  to 

LOCATING    AND    PIERCING 
TOOL  FOR  WATCH 

WHEELS 

Making  Long  Screws 
By  R.  G.  Hogg 

On  page  132  of  American  Machinist,  L.  J.  Grinnell 
outlines  some  very  elaborate  methods  of  making  and 
transporting  two  guide  screws  64  ft.  and  74  ft.  long, 
respectively. 

The  factory  situated  next  door  to  the  one  where  I 
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FIG.  1.     ARRANGEMENT  OF  THE  LATHES 

served  my  time,  and  later  where  I  served  two  years, 
had  a  regular  habit  of  making  such  screws  64  ft.  and 
68  ft.  long  every  few  days. 

First  the  turner  would  select  a  bar  of  steel,  drag  it 
over  the  cobbles  by  divers  means,  center  it  with  the  aid 
of  about  three  helpers  and  juggle  it  into  position  be- 

tween the  lathe  centers.  After  the  thread  was  cut, 
came  the  puzzle  how  to  reverse  ends  in  the  lathe  to 
finish  a  thrust  bearing  on  the  other  end.  The  shop 
was  about  75  ft.  long  and  30  ft.  wide  and  freely  dotted 
with  columns  to  support  the  second  story  which  con- 

tained about  40  small  lathes.  The  ground  floor  con- 
tained four  large  and  long  lathes  and  one  pre-historic 

grindstone,  the  arrangement  of  the  tools  being  shown 
in  Fig.  1. 

Now  I  am  wondering  how  the  Driggs  Co.  turned  the 
screws  end  for  end.  The  enclosed  crude  diagrams  will 
explain  how  we  turned  them.  The  short  ones  were 
transferred  from  No.  1  lathe  to  No.  2.  The  extra  long 
ones  were  machined  on  lathe  No.  2  (the  longest  in  the 
shop)  and  had  to  be  jockeyed  on  two  or  three  small 
four-wheel  trucks  around  the  block  to  be  turned  and 

FIG.   2.     SWINGI.NG  THE  LONG  SCREWS 
AROUND  THE   BLOCK 

then  brought  back  to  the  lathe.     The  route  taken  can 
be  seen  in  Fig.  2. 

William,   or  "Old   Bill,"  who   is   not  yet   sixty  has 
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ctntcr-drill  and 
•ad   mill*.    Woodruff    key- 

•Utvr  •Imilar  tooto  may  b*  made  from 
arr  UMiaily  thrown  away. 

Cvttiac  a  Key  way  in  a  Small  Hushing 
Bl   (IJUUUM-t   B.  (.'OK 

A  >ab  tlMt  cawad  M  roaaMvrabte  trouble  was  the 
af  •  ktr**y   I   >»•  vid*  by  ̂   in.  deep  ii 
t  la.  laac  and  of  l-is.  bore.    Aa  tbtre  hcil 

aruMixo  TtMC  rem  ajiAiJ.  iKtiJce 

a  Urn  plana  a  hntark  woold  have  been  too  expen- 
iNo  Md  «■  ordlaarr  apliiiiiiff  tool  out  of  the  question 

«f  Ike  mma  diaaMtor  and  l«n«th  of  hole.    We 
of  the  job  With   the  tool   iihown   in 

I  «i  l-ta.  drin  rod  about  5  In.  lony  wa*  Hlolted 
a  aeriea  of  tin.  holee  and  flling  to  At  the 

A  hole  *M  tapped  in  the  end  for  a  Mn.  screw. 
n*  pia  oa  vhkli  the  cutter  to  hinged  to   A   in.  in 

Tkto  May  eae*  Uk*  a  very  weak  pin.  but  aa 
•alirely  on  the  ecrew.  a  email 

•p  aad  wn  Ml  naaliMi  the  bar  aa  much 
a 

The  ealtar  «aa  naide  of  l>ln.  etock  cut  out  to  about 
dM  ifcipa  af  the  dutch.  The  ecrew  to  a  etock  ecrew 
vttk  a  m4a§.  point.  The  bar  to  held  in  a  tool  havinr 
a  i-te.   iiiii>iili   aaar  the  ead. 

The  6njf  was  ueed  in  a  shaper  with  the  apron 
damped  down,  as  the  cut  conM>a  on  the  back  .stroke.  The 
tool  cam*  forward,  the  acrrw  was  giwn  a  .slight  turn, 
which  furctKi  the  cutter  out  at  each  stroke. 

A  Larsre  Job  in  a  Small  Lathe 
By  S.  J.  Morgan 

The  illustration  shows  how  we  turned  the  trunnions 
on  a  yoke  for  a  concrete  mixer,  in  a  latho  much  .smaller 
than  wouki  have  been  required  to  swing  the  piece.  This 
yoke  waa  48  in.  kmg  and  the  distance  from  center  to 
outside  was  such  that  it  would  have  required  a  48-in. 
Uthe  to  swing  it.    We  used  an  18-in.  lathe. 

Little  exptonation  in  rtHiuired.  We  made  a  bracket 
to  hold  the  toolbit  and  fa!ttene<l  it  to  the  large  faceplate 
of  the  lathe.  One  end  of  the  work  was  bolted  to  the 
wings  of  the  Uthe  carriage  and  the  other  was  supported 
by  the  tail  center,  the  foot  stock  being  coupled  to  the 

A  UAROB  JOB  IN  A  SMAhL,  LJiTHB 

carriage  and  left  k>ose  upon  the  shears  so  that  it  would 
Ix"  drawn  along  later  by  the  movement  of  the  carriage. 

The   turned   portions   of   the   hube  were   Si    in.   in 
diameter  by  61  in.  long.    The  time  was  about  one  hour. 

Testinif  Connectinij;  Rods — Discussion 
By  Gus 

The  method  of  setting  up  for  testing  connectinfr  rod^ 
described  by  G.  A.  Luera  on  page  382  of  American 

Machinist,  is  a  satisfactory  one;  but  the  use  of  a  sur- 
face gage  and  scriber  for  the  purpose  is  justified  only 

when  no  better  means  are  at  hand,  or  when  only  one  rod 
is  to  be  tmted,  since  the  scriber  does  not  register. 
Any  one  of  the  small  dial  indicators  now  on  the 

market  may  be  attached  to  a  surface  gage  or  to  a  height 

gage  by  means  of  small  C-clamps  that  may  be  pur- 
chased for  little  cost.  Assuming  that  the  wristpin  and 

the  mandrel  In  the  connecting  rod  are  true  cylinders 
and  arc  parallel  to  the  surface  plate,  a  dial  indicator 
would  show  it  by  registering  the  same  at  both  ends, 
while  if  they  were  not  parallel  the  dial  would  indicate  in 
thouaandths  of  an  inch  the  amount  of  error. 

In  testing  work  of  the  kind  under  discussion  a  height 
gage  and  dial  indicator  is  preferable,  and  the  latter  may 
be  attached  to  the  scriber,  or,  by  removing  the  scrilter 
and  yoke,  it  may  be  attached  directly  to  the  sliding  jaw 
with  one  of  the  small  cUmps  mentioned  above.  The  in- 

dicator may  be  attached  in  a  moment  and  with  this  com- 
bination the  job  may  be  done  more  conveniently. 
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Editorial 

I 

Getting  and  Using  Trade  Information 

THERE  are  many  indications  that  trade  associations 
are  destined  to  play  a  big  part  in  the  success  or 

failure  of  individual  businesses  in  any  industry.  This 
does  not  mean  price-fixing  associations,  which  are  not 
likely  to  be  tolerated  under  any  circumstances,  but  asso- 

ciations which  will  study  business  conditions  more 
thoroughly  than  can  be  done  by  any  except  the  largest 
of  individual  concerns. 

Anyone  who  endeavors  to  find  accurate  and  compre- 
hensive data  concerning  almost  any  industry  will  be 

amazed  at  the  difficulty  and  at  the  meagerness  of  the 
facts  he  is  able  to  muster.  How  many  know  the  number 
of  firms  engaged  in  their  own  line  of  work,  the  total 
output  in  machines,  the  variety  of  shops  which  utilize 
them,  or  similar  data?  How  many  have  any  data,  ac- 

curate or  otherwise,  as  to  markets  for  special  machines? 
Information  of  this  kind  can  be  satisfactorily  col- 

lected and  digested  only  by  a  well  organized  association 
or  a  government  department.  The  latter,  not  necessarily 
through  any  fault  of  its  own,  is  usually  very  slow.  The 
strong  trade  association  is  in  the  best  position  to  do  this 
and  to  distribute  the  information  promptly.  The  feeling 
seems  to  be  growing  that  in  either  case  the  information 
must  bo  made  public,  thus  giving  the  greatest  advantage 
to  those  who  use  it  most  intelligently. 

There  is,  unfortunately,  no  sure  way  of  getting  these 
data  into  the  minds  of  those  who  need  them.  Until 

business  men  realize  that  accurate,  last-minute  informa- 
tion of  their  industry  is  more  vital  to  them  than  the 

stock  market  or  the  baseball  score,  industry  and  the 
country  at  large  suffer,  not  to  mention  their  pocketbooks. 

An  unopened  and  unread  business  paper  on  a  man- 

ager's desk  is  an  admission  of  inefficient  planning  of  his 
working  day.  A  study  of  the  bank  balance  may  have  a 
more  pressing  appeal  but,  unless  he  also  studies  his 
industry  as  outlined  and  laid  before  him  in  his  business 
papers  and  trade  association  bulletins,  he  may  not  have 
any  bank  balance  to  study. 

Problems  in  Business  Revival 

THE  hopes  of  those  who  had  an  abiding  faith  in  the 
future  of  the  country  are  beginning  to  be  realized. 

Business  is  coming  back,  especially  to  those  who  go  out 
and  get  it.  Those  who  have  decided  that  it  cannot  come 
before  fall  will  probably  find  that  to  be  true — for  them. 
But  when  fall  comes,  they  will  be  several  laps  behind 
those  who  go  after  business  now. 

Only  the  short  sighted,  however,  will  dream  that 
their  troubles  and  anxieties  are  over  because  business 
revival  is  under  way.  In  reality  they  may  have  just 
begun.  Not  anxiety  as  to  meeting  the  payroll  and  keep- 
in  the  sheriff  away,  perhaps,  but  anxiety  as  to  being 
able  to  manage  the  business  so  as  to  have  it  occupy  its 
proper  place  in  the  industry. 

The  real  manager  must  continue  to  look  ahead,  to 
build  for  the  future  as  well  as  for  the  present,  not  in 
enlarging  plant  facilities,  in  many  cases,  but  in  manu- 

facturing and  sales  methods  and  in  both  trade  and  in- 
dustrial relationships.  He  will  avoid  price  juggling  so 

far  as  possible,  as  nothing  is  more  fatal  to  steady 
business  or  the  confidence  of  customers. 

This  is  contrary  to  the  doctrine  of  some  economists 
who  advocate  an  advance  in  price  for  every  increase  in 
demand.  Practical  considerations,  however,  make  this 
inadvisable,  especially  at  a  time  when  business  is  on  its 
painful  way  back  to  normal.  Price  changes  should  be 
as  infrequent  as  possible  as  they  shake  confidence  in 
stability,  and  confidence  is  especially  desirable  now. 

Spiral  or  Helical? 
IF  YOUR  hands  were  tied,  could  you  explain  the  differ- 

ence between  a  spiral  and  a  helix?  We  think  this  a 
pertinent  question,  because  movements  of  the  arms  seem 
to  be  necessary  to  the  average  individual  in  explaining 
the  shapes  of  these  curves.  Because  of  the  fact  that 
the  two  terms  are  used  so  frequently  in  present-day 
practice,  the  difference  should  be  well  understood. 

Before  offering  a  definition,  we  might  attempt  to  clear 
our  way  a  bit  by  stating  that  we  propose  keeping  to  the 
real  mathematical  meanings  of  the  terms.  True,  this 
action  conflicts  a  bit  with  the  ideas  that  are  entertained 

by  many  a  good  mechanic  and  engineer.  What  is  more, 
it  conflicts  with  such  authorities  as  Webster  and  many 
standard  handbooks. 

The  confliction  is  justified,  however,  by  the  fact  that 
the  men  engaged  in  a  field  requiring  the  accuracy  of 
both  thought  and  workmanship  that  building  machinery 
entails,  have  need  for  the  most  mathematically  correct 
nomenclature,  as  well  as  formulas.  There  is  no  wisdom 
in  applying  two  terms  interchangeably  to  two  different 
things ;  we  have  need  for  a  specific  name  for  each.  The 
tendency  is  all  toward  the  precise  usage  of  the  terms 
spiral  and  helical,  and  eventually  handbooks  will  not 
present  them  as  synonyms. 

Using  the  term  in  a  mathematical  sense,  a  helix  is 
that  curve  formed  on  a  cylinder  by  a  straight  line  lying 
in  a  plane  that  is  wrapped  on  the  cylinder.  The  best 
practical  examples  are  ordinary  screw  threads,  worms 
and  some  types  of  reamers.  A  spiral,  however,  is  the 
curve  developed  by  a  point  moving  about  another  point 
and  continually  receding  from  or  approaching  it.  This 
type  of  curve  is  well  exemplified  by  watch  springs 
and  scroll  plates. 

The  difference  between  the  two  curves  might  be 
summed  up  in  this  way :  For  the  spiral,  the  point  about 
which  rotation  occurs  is  fixed,  while  for  the  helix  it 
advances  along  a  straight  line.  Furthermore,  the  radius 
to  the  revolving  point  continually  increases  for  the 
spiral,  but  is  constant  for  the  helix. 

The  shop  man  wishes  to  be  correctly  informed  and 
up-to-date  on  matters  of  nomenclature.  However,  he 
certainly  cannot  be  blamed  if  his  ideas  are  incorrect  on 
this  subject,  when  so  frequently  management  does  not 
give  it  sufficient  consideration.  Pay  attention  to  the  use 
of  the  terms,  so  that  they  are  accurately  applied,  par- 

ticularly when  naming  a  tool  or  an  operation. 
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HhMt ration,  to  IntmidM)  for  hiffh-apeed 
fadnff.  polidhing  and  Kuch  operation* 

in  larfe  quantitieti. 
moaRted  on  the  face  of  the 

roUtinf  in  a  Hquare  guide  blocic  or 
at  the  upper  enda  of  the  apindles 

froai  tht  drive  puUey.    This  pulley  haa 
dMt  Uw  apMd  CM  be  adjuat«d  to  auit 

■(Ml  or  carboiHitMl  cutting  toola. 
the  woft  diack  are  operated  by  a  aeparate 
paBey  mounted  at  the  rear.    One  counter- 

to  drive  both  the  pulleys  on 

i*  aloantad  at  the  rear  of  the  nuu-hinp 
tlM  coat  polley  that  drives  it.    It  carries 

oee  for  each  spindle  unit.  Each  large 
ranaiat  oa  tt  aad  pivotad  at  tha  back 
of  tlMaa  foBatMn  can  be  aaen  at  the 

»»•  »p  the  iliastration.    The  end  of  the 
taaard  the  spiadle  has  a  gaar  segment  cut 

with  a  rack  on  the  square  spindle 
T>»rtoa  «a  the  cam  i«  uniform,  so  that  the  spindle 
Afwaaard  evaaly.    It  haa  a  quick  drop,  however, 

tkm  ipiadb  rHums  rapidly  aftrr  the  cutting 
are  ao  aH  that  the  spindles  operate 

At  the  end  of  each  camahaft  is  an  internal  cam  con- 
necting by  means  of  a  tie  rod  to  the  wurk-hoUliuK 

fixture.  Bach  fixture  head  has  four  pock(>t8  to  hold  the 
work.  The  head  is  rotated  one-fourth  of  a  turn  after 
each  rise  of  its  spindle.  The  rotation  occurs  whon  the 
internal  cam  pulls  the  side  rod  toward  the  rear.  The 
forward  movement  of  the  side  rod  is  without  effect  on 
the  head,  aa  this  motion  simply  places  the  dog  in  position 
to  rotate  the  head  another  quarter  turn.  The  head  ia 
uutomatically  k>cked  in  place  while  the  drill  ia  cutting. 
The  position  of  each  work  head  can  be  adjusted  verti- 

cally by  means  of  the  handwheel  beneath  the  head. 
Ordinarily  the  work  is  carried  on  a  aheet-metal  con- 

tainer, and  the  operator  feeds  one  head  with  ench  hand. 
The  machine  then  does  the  drilling  automat ically  and 
drops  the  parts  into  chutes  leading  to  tote  boxes  placed 
at  the  rear.  The  heads  are  removable,  so  that  special 
fixtures  can  be  mounted.  The  machine  can  handle  drills 
or  reamers  up  to  i  in.  in  size. 

Bnssel  Universal  Bending,  Forming 
and  Shearing  Machine 

A  machine  for  Wnding,  forming  and  shearing  metal 
has  recently  been  placed  on  the  market  by  the  Bussel 
•Machine  Co.,  El  Paso.  Texas.  The  machine  ia  hand- 
operated  and  furnished  in  three  sizes.  Tho  amallest  size 
is  intended  for  bench  mounting;  the  medium  size  or 
No.  2  machine  has  only  one  bending  post  and  no  shear- 

ing plate  or  compound  ratchet.  The  machine  illustrated 
is  the  No.  3  size,  is  e(|uipped  for  forming  and  shearinR 
and  has  a  compound  ratchet  lever. 

No  extra  dies  are  required  to  bend  any  size  of  stock 
within  the  capacity  of  the  machine.  The  atock  ia 
securely  held  so  that  it  does  not  alip,  no  matter  to  what 
angle  the  bend  is  made.  The  machine  operates  either 
right-  or  left-handed  and  is  operated  by  one  man.  The 
compound  ratchet  is  not  used  for  light  work,  the  post 

iirSJIBL.  NO.  t  BBNDINO,   KOnMINO  AND  glllCARINa 
MACHtNK 
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being  equipped  for  direct  pull.  The  work  can  be  easily 
removed,  although  bent  in  the  form  of  a  complete  square 
or  circle. 

Small  holes  in  the  table  permit  of  adjustment  of  the 
attachments  to  the  position  desired.  When  the  forming 

and  shearing  plate  is  removed,  all  sorts  of  work,  par- 
ticularly heavy  bending,  can  be  handled.  The  bending 

post  has  four  edges  and  makes  less  than  a  quarter  turn 
in  producing  a  90-deg.  angle.  Stock  larger  than  can  be 
placed  in  the  bending  post  edge-wise,  can  be  bent  on 
the  outside  of  the  post.  A  90-deg.  angle  can  be  bent 
accurately  without  the  use  of  a  square. 

The  No.  3  machine  has  two  bending  posts,  one  for 
light  and  one  for  heavy  work.  The  small  post  permits 
of  bending  cold  l  x  6-in.  and  J-in.  round  or  square 
steel,  and  i  x  6  in.  with  a  sharp  corner  hot.  With  the 
large  post,  3  x  6  in.  can  be  bent  cold,  1  x  6  in.  with  a 
sharp  corner  and  13  x  6  in.  With  a  round  corner  when 
hot,  and  pipe  up  to  2  in.  in  diameter.  The  No.  3  machine 
weighs  840  pounds. 

Warner  &  Swasey  Adjustable 
Angle  Cutter  Holder 

An  adjustable  angle  cutter  holder  for  use  on  turret 
lathes  has  recently  been  brought  out  by  the  Warner  & 
Swasey  Co.,  of  Cleveland,  Ohio.  The  purpose  of  the 
device  is  to  eliminate  uncertainty  in  adjusting  cutters 
to  close  limits;  an  adjustment  as  small  as  0.0005  in.  can 
be  made.  A  graduated  adjusting  screw  operates  a  small 
cutter  slide.  The  lock  screw  is  ordinarily  drawn  up 
lightly  and  kept  in  that  position,   so  that  the  adjust- 

Kleckler  Belt  Shifter 

In    the    accompanying    illustration    is    shown    the 
Klecker  automatic  device  for  shifting  a  belt  on  cone 
pulleys.     The  device  has  recently   been  placed  on  the 

WARNER    &    SWASEY    ANGLE    CUTTER    HOLDER 

ment  can  be  made  without  changing  the  tension  of  the 
screw. 

When  turning  to  accurate  size  with  a  cutter  head,  at 
least  two  cuts  must  be  taken  over  the  surface.  The 
roughing  cut  should  be  held  within  limits  of  0.004  in., 
which  can  easily  be  done  with  a  common  toolholder  by 
tapping  the  cutter  lightly  with  a  hammer.  The  finish- 

ing cut,  however,  requires  considerable  skill  in  adjust- 
ing the  tool,  to  prevent  moving  the  cutter  too  far  and 

spoiling  the  work.  The  adjustable  angle  cutter  provides 
a  positive  means  of  accurately  setting  the  tool,  so  that 
the  work  can  be  easily  turned  1o  the  proper  diameter 
in  the  finishing  cut. 

The  head  is  made  of  hai-dened  steel.  It  is  sufficiently 
strong  to  enable  obtaining  the  same  size  on  each  piece, 
no  matter  if  the  conditions  of  operation  be  severe.  In 
addition  to  obtaining  the  original  setting  quickly  and 
easily,  the  exact  size  of  the  work  can  be  maintained  as 
the  cutting  edge  wears  down  and  as  the  machine  warms 
up.  It  should  be  noted  that  cutter  wear  takes  place 
especially  on  the  first  few  pieces  machined  after  grind- 

ing the  cutter. 

Ki^ECKLER   BELT  SHIFTER   APPLIED  TO   LATHE 

market  by  the  Keuka  Industries,  Inc.,  Hammondsport, 
N.  Y.  It  is  intended  for  use  on  all  machines  operated 
by  belts  running  on  cone  pulleys,  and  it  enables  the 
speedy  changing  of  the  belt  from  one  step  to  the  other. 
Its  principal  feature  is  the  fact  that  the  belt  does  not 
slacken  to  a  great  extent  during  the  shifting  and  does 
not  permit  of  too  much  slowing  down  or  actual  stop- 

ping of  the  machine.  Only  one  hand  is  necessary  to 
operate  it,  and  the  operator  can  continue  to  give  his 
attention  to  the  work  "'hile  shifting  the  belt. 
A  loop  fits  the  belt  au  ooth  the  countershaft  and  the 

pulley  of  the  machine.  Near  each  end  of  the  mechanism 
is  a  weighted  pendulum  pivoted  to  the  outer  ends  of 
the  belt  actuating  levers.  Gear  teeth  on  the  lever  ends 
so  mesh  that  pressure  is  exerted  on  the  belt  at  that 
pulley  on  which  the  move  is  to  be  made  from  the  lower 
to  a  higher  step.  The  pendulums  accelerate  the  action 
of  the  shifters.  The  belt  directing  loops  are  so  pivoted 
that  their  sides  remain  parallel  with  the  belt  for  all 
movements.  This  action  prevents  roughing  and  wearing 
the  edges  of  the  belt  during  shifting,  so  that  its  life  is 
prolonged. 

Steel  lacings  can  be  employed,  since  it  is  not  neces- 
sary for  the  operator  to  touch  the  moving  belt  with 

his  hands.  The  belt  can  be  shifted  almost  instantane- 
ously from  one  pulley  to  the  other,  or  can  be  moved 

across  the  entire  range  of  five  speeds  without  appre- 
ciable stop  on  any  one.  It  enables  the  machine  oper-  . 

ator  to  quickly  attain  the  necessary  speed  for  any 
operation,  without  the  necessity  of  moving  from  his 
position  in  front  of  the  work. 

The  device  can  handle  belts  from  2  to  5  in.  in  width 
on  any  standard  machines.  It  can  be  applied  to  most 
lathes  by  securing  it  under  the  rear  cap  bolts.  For 
especially  long  and  heavy  belts,  heavier  pendulums  are 

provided. 
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"Dark"  Vahre  Benwatinx  and  Itorinx  Tool 
TW  HiMUv  MmMm  Work*.  HinrkW.v.  IIL  bM 

plHarf  «•  tte  ■wlHl  tte  "Davte**  nUw  r»-«Mtins  and 
ha(ti«  tad  for  aM  on  crtiadrr  hlorks  of  witomotlv* 

*U*«W     «Al.Vti  lirtriT>»o   ANi*  UOHINU  TOOL, 

TW  Mai  la  «pM«Uoa  U  tliown  on  the  riffht 
ili*  af  llw  iiuainajlin  iBaatratkm.  It  will  be  noted 
tiat  ti»  mtar  bar  b  aat  fvidad  by  only  a  wnall  pilot 
al  Um  baMaw,  bat  a  larg*  baariaf  abova  thv  valve 

it  ia  plaea.  TbU  liaariaff  U  in  a  plate  or 
ia  daaipad  to  tha  top  of  the  block  to  be 

bar  U  inaarted  in  the  holder  and  the 
la  plaea  at  tlM  battea  of  it. 

tW  caltar  bar  la  taraad  by  band.  The  aide  thru8t 
la  takaa  by  tha  bolder  ao  tbat  tha  aaat  (a  accurately 

<«L  Faad  ia  providad  by  a  acrew.  to  that  difffing-in. 
ar  alidioff  ovrr  the  surface  ia  prevented. 

c«lt*ra  ara  latha  taola  aiada  of  hifh-apeed  iiteel. 
TW  taal  vtU  ra-bora  vahra  porta  to  a  larcer  nite.  so 

vahraa  caa  be  employed.  In  renewing  or 
paata.  tha  contacting  surface  on  the  valve 

ba  aada  narrower.  This  surface  usually  be* 
after  mntinaal  use  and  grinding  so  that 

la  apl  to  injure  the  seat. 
Tha  wH  cewaiata  of  threa  boring  bars,  with  i^.  I  and 

44a.  ptlata^  two  vahra  aaatlng  cuttars.  one  knurled 
to  torn  tha  cattars.  two  boring  cutters,  and  a 
for  a  hangoe  aatarraw.  An  attachment  is 
far  baadlint  tha  valve  cagaa  of  Buick  motors. 

Tha  parta  art  lacloaad  in  a  aroodan  case,  as  shown  at 
Iha  laft  af  the  illustration.  Tha  total  weight  is  18  lb., 
or  M  Ik.  whaa  bosad  for  export. 

A  General  Method  for  Spring  Desifrn — 
Diiictiiision 

Bt  A.  J.  Stvono 

Tha  artida  aadar  tha  above  title  by  Joaeph  Kaye 
I  paaa  T57.  VoL  S6.  of  AaoticAN  Machinist, 
to  aqr  niad  aoma  «q>arienrmi  I  had  with 

tvaatjr  od4  yaais  ago  while  with  the  Western 
:  Cat  at  Waal  aad  Balhaaa  SU..  New  York. 

At  that  time  the  Weateni  Elartric  Co.  mada  appa- 
ralaa  for  tha  Waatara  Uaioe  Telegraph  Co..  and  decided 
to  Mai  ap  far  talagraph  kajra  to  abow  coats  which  would 

It  to  gal  thla  baalaaaa  which  mhrr  ronc«>ms  ware 
rWaa  laalruments  had  a  ca»t  brass 

baaa  vtth  tha  key  poata  or  oprighu  cast  integrally. 
It  waa  iacldad  that  thaaa  baaaa  coald  he  made  at  a 

■ora  aaatly   if  they  were  punched 

from  ahaat  braaa  and  If  the  edgas  wara  finished  by  die shaving. 

Thia  naw  nathod  waa  also  applied  to  the  key.  which 
consisted  of  ataal  about  A  in.  in  thickneaa.  and  G  in. 
in  length,  axul  mada  quite  a  heavy  job  aa  compurod 
with  tha  run  of  praaa  work  we  had  been  doing.  It  wn.s 
on  the  diaa  for  tha  kay  that  we  had  our  troublex  with 
the  springa. 

Wa  daaignad  and  built  for  aach  piece,  four  post  .sub- 
preaaaa.  placing  the  punch  at  the  bottom,  with  ahedders 
to  push  tha  punching  bark  into  the  stock.  The  avail- 

able praaa  waa  rather  limited  in  height  for  die  room, 
so  there  waa  not  apace  enough  to  work  in  springs  of 
the  length  wa  preferred.  For  pushing  out  the  punching 
we  placed  in  tha  top  member  three  springs  of  8(iuiire 
sci-tion.  making  these  of  bar  stock  by  cutting  a  threiid 
on  the  outside  and  then  boring  out  the  in.side  until  tho 

-pring  section  waa  equal  or  exactly  square.  The  thread, 
of  course,  had  been  cut  with  a  square  tool.  After 
tempering,  thaaa  made  very  good  springs. 

Things  progressed  nicely  until  we  placed  our  key 
job  in  the  presa  to  try  it  out,  and  then  much  to  our 
sorrow  we  found  that  there  was  not  push  enough  in 
our  sheddar  springs  to  force  the  punching  out  of  the 
die.  We  screwed  the  springs  down  to  the  limit  and 
still  they  would  not  shed  the  punching  as  intended. 
We  pulled  the  job  down  and  after  a  council  of  war 

decided  to  make  an  additional  set  of  springs  in  the 
same  way  the  flrat  set  waa  made,  but  with  an  outside 
diameter  which  would  allow  them  to  drop  freely  inside 
of  the  first  set.  It  waa  further  decided  to  make  the 
holes  in  the  second  set  small  so  the  spring  section  would 
be  rectangular  and  give  more  power.  After  this  sec- 

ond set  of  springs  was  installed,  giving  us  six  instead 
of  three  springs,  the  die  worked  without  trouble  and 
that  part  of  the  problem  was  solved. 

That  was  many  years  ago,  as  man's  life  is  measured. 
As  I  look  back  to  those  rough  days  of  the  "rule  of  the 
thumb"  methods  and  as  I  read  the  article  by  Mr.  Wood. 
I  thought  how  fine  it  would  have  been  if  we  had  had 
the  formulas  set  forth  by  him  from  which  to  figure  the 
springs  for  our  sub-presses,  so  that  they  could  have 
bean  placed  in  the  machine  and  correctly  operated  the 
firat  time. 

I  hava  had  acme  experience  with  formulas  and  sys- 
tems in  use  at  the  present  time,  which  fail  to  function 

if  slightly  overloaded,  and  which  are  presumed  to  be  of 

aaaiatance  to  business,  and  when  I  read  Mr.  Wood's 
article  it  occurred  to  me  that  possibly  it  may  at  lea.st, 
in  a  general  way.  represent  some  of  thr'  ills  from  which 
praaent-day  buainess  is  suffering. 

Grinding  Automobile  Crankshafts 

On  page  605  appeared  the  statement:  "for  grinding  a 
high  tensile  strength  steel  an  aluminous  abraaive  is 
recommended,  while  a  carbide  of  silicon  wheel  is  sug- 
gaatod  for  low  tenaile  steel.  It  is  the  physical  and  not 
the  chemical  propertiaa  of  the  wluel  which  are  to  be 

considered."  In  *.he  last  sentence  the  word  "wheel" 
should  read  "meUl." 

Usually  a  ailicon  of  carbide  wheel  is  aelected  for  low 
tenaile  strength  material  such  as  cast  Iron,  chilled  Iron, 
braaa.  aluminum,  marbli;.  granite,  etc.  All  steel  la  of 

such  high  tenaile  strength,  relatively  speaking,  thn^  (t 
is  beat  ground  with  grinding  wheels  made  with  alu- 

minum oxide  abrasives. 
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Change  in  Agricultural 
Appropriation  Bill 

The  conferees  on  the  agricultural  ap- 
propriation bill  in  their  report  to  the 

Senate  and  House  state  that  they  have 
stricken  out  the  language  proposed  by 
the  Senate  appropriating  $10,000  for 
the  study  of  standardization  of  farm 
machinery.  This  language  was  to  the 
effect  that  the  investigation  should  be 
by  the  Department  of  Agriculture  in 
co-operation  with  the  Bureau  of  Stand- 

ards of  the  Department  of  Commerce. 

Railroads  Report  Fewer 
Freight  Cars  in  Use 

Freight  cars  idle  because  of  business 
conditions  totaled  529,884  on  April  23, 
compared  with  491,513  on  April  15,  or 
an  increase  of  38,371,  according  to  re- 

ports just  received  from  the  railroads 
of  the  country  by  the  Car  Service  Divi- 

sion of  the  American  Railway  Asso- 
ciation. 

Of  that  total,  371,764  were  surplus 
freight  cars,  that  is  ears  in  good  repair 
in  excess  of  current  freight  require- 

ments, while  the  remaining  158,120 
were  freight  ears  in  need  of  repairs  in 
excess  of  the  normal  number  unfit  for 
service. 

Surplus  coal  cars  totaled  229  892,  an 
increase  since  April  15  of  41,974,  while 
an  increase  within  that  period  of  827 
was  reported  for  coke  cars  which  totaled 
3,669.  Surplus  box  cars  numbered 
98,406,  which  was  a  decrease  within  ap- 

proximately a  week  of  280  cars.  Re- 
ports showed  16,114  surplus  stock  cars, 

which  was  a  decrease  of  3,317  since 
April  15  and  miscellaneous  cars  also 
showed  a  decrease  of  478  within  the 
same  time. 

Indiana  to  Buy  Road 
Machinery 

The  Indiana  Highway  Commission 
will  soon  purchase  a  quantity  of  road 
maintenance  machinery.  The  machin- 

ery will  be  used  largely  to  repair  the 
damage  done  by  floods  over  virtually 
every  section  of  the  state.  The  com- 

mission is  asking  for  bids  on  from  one 
to  four  portable  stone  crushers,  with 
i.  -pacity  of  10  to  20  cu.yd.  an  hour; 
one  to  ten  portable  screening  plants; 
one  to  three  tar  kettles  of  100  to  200 
gal.  capacity;  one  to  fifteen  road  rollers 
of  the  three-wheel  variety  and  10-ton 
weight;  forty  to  one  hundred  and  fifty 
wagon  screens;  six  to  twenty-five  con- 

crete mixers;  ten  to  twenty  road 
graders  and  two  to  four  contractors' 
plows.  The  commission  also  will  pur- 

chase from  100  to  200  drag  scrapers 
and  from  fifteen  to  thirty-five  wheel 
scrapers  for  use  in  excavating. 

Thousands  of  dollars  worth  of  public 
property  was  destroyed  by  the  recent 
flood"^  and  the  state  is  taking  immediate 
steps  to  rebuild  roads,  bridges,  wharves 
and  dams. 

European  Conditions  Main 

Topic  of  U.  S.  Cham- 
ber Meeting 

The  main  topic  of  the  tenth  annual 
meeting  of  the  Chamber  of  Commerce 
of  the  United  States  will  be  "European 
Conditions  and  Their  Effect  upon  Ameri- 

can Business."  This  meeting  will  be 
held  in  Washington,  D.  C,  May  15  to  18. 

Discussion  of  manufacturing  ques- 
tions will  take  place  at  two  group 

sessions,  which  are  being  arranged  by 
the  fabricated  production  department  of 
the  National  Chamber.  The  lowering  of 
costs  and  stabilizing  of  production  is  a 
subject  which  will  attract  manufac- 

turers to  the  first  group  session.  This 
subject  will  be  handled  by  a  large  manu- 

facturer whose  name  will  be  announced 
later. 

Another  step  in  the  reduction  of 
economic  waste  will  be  taken  by  the  dis- 

cussion of  simplifying  variety  and 
standardization.  This  subject  will  be 
presented  by  W.  A.  Durgin,  of  the  De- 

partment of  Commerce.  An  interesting 
report  of  cut-outs  made  in  nearly  fifty 
articles  of  common  use  will  show  the 
trend  of  this  kind  of  economy. 

Uniform  methods  of  cost  reckoning  as 
an  aid  in  expediting  production  is  to 
be  discussed  by  a  Western  expert  who 
will  show  how  it  can  be  done. 

The  practical  study  of  business  cycles 
to  increase  continuity  of  employment  is 
the  subject  with  which  Wesley  Claire 
Mitchell,  an  economist  of  national 
prominence,  will  deal. 

On  the  second  day  group  meetings  will 
discuss  manufacturing  problems  as  they 
relate  to  the  general  subject  of  the meeting. 

This  naturally  divides  itself  into  two 
principal  divisions,  the  manufacturing 
situation  in  Europe  and  the  importance 
of  foreign  trade  to  domestic  production. 

The  merchant  marine  committee  of 
the  chamber  was  asked  to  examine  the 
Hague  Rules  and  report  its  conclusions. 
This  committee  has  now  presented  a 
repoi-t  in  which  it  states  that  the  Hague 
Rules  represent  an  important  step 
toward  the  definiteness  and  uniformity 
which  are  important  both  for  shippers 
and  ocean  carriers  and  they  should  be 
supported. 

The  question  of  endorsenient  of  the 
Hague  Rules  will  be  placed  L  the  direc- 

tors before  this  meeting  for  considera- 
ttion  and  such  action  as  the  chamber 
may  think  appropriate. 

Loans  to  Aid  Export  Trade 
Paid  Back 

The  War  Finance  Corporation  has  an- 
nounced that  the  advance  of  $5,000,<)00 

to  the  Baldwin  Locomotive  Works, 
Philadelphia,  Pa.,  made  on  Jan.  15, 
1920,  for  the  purpose  of  financing  the 
exportation  of  locomotives,  has  been 
repaid  in  full  eight  and  one-half  months 
in  advance  of  the  date  of  maturity. 
The  corporation  also  announced  that 

the  advance  of  $4,000,000  to  the  Inter- 
national Harvester  Co.,  Chicago,  111., 

made  in  the  spring  of  1920  for  the 
purpose  of  financing  the  exportation 
of  agricultural  machinery  and  imple- 

ments, has  likewise  been  repaid  in  full 
about  one  year  in  advance  of  the 
maturity  dates. 

Shipping  Board's  Plan In  a  report  to  Congress  analyzing  the 
proposed  plan  of  government  aid  to 

,  shipping,  the  Shipping  Board  states 
that  considerations  of  marine  design  and 
construction  justify  the  differential  plan 
of  government  aid  based  on  speed,  ton- 

nage and  distance  covered  in  the  foreign 
trade,  ranging  from  2  cents  per  gross 
ton  on  ships  making  13  knots  an  hour, 
to  2.1  cents  per  gross  ton  on  those 
making  23  knots  and  over.  The  board 
points  out  that  increased  speed  above 
16  knots  per  hour  involves  a  greater 
expenditure  for  high  power  machinery 
and  greater  cost  of  fuel  consumed. 

Bill  for  8-Hour  Day 
Senator  Moses,  of  New  Hampshire, 

has  introduced  a  bill  in  Congress  to 
establish  the  8-hour  day,  effective  Jan. 
1,  next,  in  mines,  quarries,  mills  can- 

neries, workshops,  factories  or  manu- 
facturing establishments  whose  products 

enter  interstate  commerce.  Violation 
of  the  law  would  subject  the  offender 
to  a  fine  of  not  less  than  $100  and 
not  more  than  $1,000,  or  imprisonment 
for  one  year  or  both. 

Farm  Machinery  Totaled 
Half  Billion  in  1920 

Farm  machinery  to  the  value  of 
$536,945,000  were  manufactured  in  the 
United  States  during  the  year  1920,  and 
all  but  $66,626,000  worth  were  sold  at 
home,  according  to  a  circular  just  issued 
by  the  United  States  Department  of 
Agriculture. 

The  extensive  use  in  agriculture  of 
farm  machinery  is  clearly  reflected  in 
the  circular,  which  contains  definite  in- 

formation concerning  the  number  and 
value  of  tractors,  farm  implements, 
vehicles,  and  other  items  of  equipment; 
the  extent  to  which  farmers  purchased 
different  sizes  and  types,  and  the  kinds 
and  numbers  exported.  Data  collected 
from  583  manufacturers  were  used  in 
making  up  the  tables.  Figures  are 
given  for  gas  tractors,  steam  traction 
engines,  plows  and  listers,  and  tillage 
implements,  as  well  as  planting,  cul- 

tivating, haying,  and  harvesting  ma- 
chinery, machines  for  preparing  crops 

for  market  use,  and  horse-drawn 
vehicles. 

The  circular  also  contains  data  on 
the  various  kinds  of  machines  in  the 
different  classifications,  from  wood- 
saws  to  sirup  evaporators.  Although 
a  few  firms  refused  to  give  data  on 
their  business,  enough  was  secured  to 
make  the  figures  dependable  and  fairly 
representative  of  the  industry. 
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Mcetinf  of  C  onnecticut  Sections 
•f  A^SJl^  and  A.S^T. 

driw.tinrnu.  tMi  wn  viv«a  •  rlimpM 
of  xiw  rbemirsl  and  physlriU  t««t 
laboratortM  by  m««n*  of  which  ai  cIom 
wairh  u  inainUiiMMi  upon  thv  quality  of 
■ui:«rial  «niertnit  into  tii*  N«w  D«> 
p«rtw*  product,  which  coasiats  mainly 
•f  Nul  bMUinc*. 
C«Mkkrab.f  time  wbh  »pvnt  in  the 

lMa{>tf«atm(  <lrp«rtment.  in  which  th« 
iber*  of  t^«  lurty  w«rt  particularly 

iaUraa'-mi,  a*  it  repivaenu  »i\«  of  th« 
>t  compWl*  and  up-to-«lat«<  innLilla- 

tioaa  is  axtatMic*  for  th«  autumatic  con- 
trol of  iMnpvraturiM  and  heat  periods. 

A  V  ait  to  thr  cunipany't  extensive ball  plan!  follownl,  ami  from  thrnce  the 

party  (rarvtl  the  rvulutiun  of  a  ball- oeannf  thr»uch  KrindinK,  ajutcinblinit, 
in»perlin(  ami  tpntiiii;  proceaaea  to  the 
display  room*  whcrv  every  kind  of  boar- 

Ins  made  by  the  company  was  on 
exhibition. At  ntMiii  a  lunch  waa  served  in  tha 
cafe  of  thp  Endee  Inn,  and  after  an 
hour  for  r«»t  and  recreation  the  parly 
waa  comluct4<d  through  Uu-  adminisira. 
t:on  buiKiinK  where  the  executiv* 
machinery  uf  the  company  was  ex- 

plained to  the  visitors. In  the  afternoon  a  mass  meeting  was 
held  in  the  rooms  of  the  Endee  Club 
when>  K.  P.  Uilligan,  national  president 
of  the  A.S.  S.  T..  presided.  President 
DeWitt  Pane,  in  the  name  of  the  New 
Departure  Co.,  bade  the  jrueaU  welcome, 
after  which  W.  H.  Eiseman,  secretary 
of  the  A.  S.  S.  T..  delivered  an  address 
on  the  Keneral  subject  of  hoat-troatinff, 
followed  by  an  intert>stinK  talk  en  the 
"FutiKuo  of  MeUls,"  by  Prof.  H.  F. 
Moore  of  the  University  of  Illinois. 

I>urinir  the  lunch  hour  the  party  was 
plu)to(rrH|ihed  on  the  lawn  in  front  of 
the  a<lniiiii>t  rill  ion   lniililjn!>' 

MfUKU  UtWrmCnOH  MUCriNa  ok  T»IB  AUBKKWN  IMX-IKTV   R)H  HTEKL'THKATINO   ANI>  the  AMiBRirAN  HOCIKTy 
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ti  tW  Amthtm  »at«it  system,"  be- 
U»9  tim  ammtm  PUMrta  CmbmHIm  in 
WuhMitia  om  May  I.  bv  •  Marat  ton 
ftMi  Aaanr—  BactMcrtac  Cavaril  of 
llM  Wtdmmitd  AaMTkaa  En«i— rtm 
SkMIm.  Uwta  J.  PMsAa.  of  New 
Tmtk.  sftateaaa  tt  IW  cvaaeil'*  pat«nu 

'  the  pralaat  of  the of   the 

ImM  WUs.  aaytns  that  tiie 
' '  be  tmjmni  and  that 

■yirtaa    mold 
iMa  a  ro*H  a*  ct  tha 

w>f«  Um  SUaley 
Car  the  gvaaUn* 

Wraasaa    wbaia    pataata 
Ml  aaea  vevfcatf  ta  a  taaaaaabla 
wtlUm  a  wasiaible  flaw  Iwbkh 
■i  Sartlaa  IWT  af  tbe  fUvlawf 
sa  a«  tba  Ualla4  tuias) :  wbicb 

s  upland  by  lUMilay  BJI.  S44I0. 

aafltad  tba  saaM  aaMwfaMit  to 
iIm  «f  Ike  Rae«aatf  ■laMaa. 

Tha  tmrmmr  tteaWy  BUI  aitaht.  to  af- 
oaly     to    tmr^gmt 

American  patents,  but  the  substitute 
bill  would  unquestionably  apply  to  all 
United  States  patents,  whether  owned 
by  American  citizens  or  aliens.  The 
«|iMations  of  whether  a  patent  had  been 
worked  to  a  reasonable  time,  are  to  be 
decided  by  the  Commissioner  ot  Patents 
or  such  other  governmental  aKcncy  as 
the  Prasident  shall  desiirnate.  The 
Ladd  Bill,  S-9S97,  was  also  introduced, 
and  thia  bill  provides  that  patents  shall 
lapaa  if  not  worked  within  Ave  years 
after  they  are  granted,  or  two  years 
aflar  they  have  been  aaaifnod. 

Theae  bills  would  so  laaaen  the  value 
of  patents  that  the  incentive  to  produce 
inventions  would  be  so  greatly  de- 
crsaaad  as  to  put  our  American  patent 
systam  in  the  position  of  a  second  or 
third  class  system  and  deprive  our 
country  of  that  incentive  to  Invent 
which  has  made  us  the  foremost  coun- 

try in  Inventiveness,  in  manufacturing, 
and  in  agriculture. 
The  object  of  (he  bills  is  to  throw 

Gennan-owne<J  American  patenta  open 
to  American  use  and  prevent  the  Ger- 

mans from  manufacturine  In  Germany 
and  importing  her*,  while  reitrnining 
the  use  of  their  inventions  here  through 
their  American  patenta. 

Government  Economy  in  Use 
of  Machinery 

Economies  in  govi-mment  depart- 
ments covering  machinery  during  the 

year  which  will  end  June  ;I0  have  been 
reported  to  Congress  by  the  Budget 
Bureau.  There  have  been  8avin^'••^  "f $166,000  at  the  Frankford  un- 
1193,000  at  Rock  Island;  $40,000  a; 
Aberdeen  Proving  Ground;  and  $9:i,(K)'» 
at  the  Picatinny  Arsenal.  Tl'o  Niivy 
Bureau  of  Engineering  reports  a  sav- 

ing of  $.30,000  in  the  construction  of 
a  machinery  plant  at  the  CaviU-,  P.  I., 
naval  station,  and  a  $9,000  saving  in  a 
plant  at  Olongapo,  P.  I.  The  Burean 
of  Standards  reporta  savings  in  it! 
invesigatiuns  on  testing  machines, 
mechanical  apparatus  and  stsndard- isation. 

The  Navy  Bureau  of  Engineering  re- 
ports a  saving  of  $90,000  in  the  flltinor 

oat  of  vessels,  recently  acquired  fium 
tha  Shipping  Board,  with  putii|<», 
evaporators,  generators  and  rofriifiT 
ating  machinery,  by  employing  u^'ed 
material. 

The  report  waa  received  with  favor- 
able comment  in  Congress. 
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The  spotlight  of  optimism  was  shifted 
from  the  Stock  Exchange  to  the  com- 

modity markets  last  week.  Grain,  cot- 
ton, coffee,  steel,  copper,  lumber,  wool, 

silk,  rubber,  hides,  and  even  burlaps 
with  its  humble  parent,  jute,  are  all  in 
some  degree  higher. 

Sugar  is  about  the  only  important 

stap'e  that  showed  a  lagging  tendency. 
Th's  was  due  to  the  difficulties  of  a 
Cuban  banking  house  whose  failure  was 
narrowly  averted,  but  the  fact  that  the 
much  talked  of  Cuban  surplus  has  been 
so  rapidly  distributed  that  stocks  on  the 
island  are  now  down  to  last  year's  level 
suggests  a  situation  to  which  the  trade 
cannot  long  be  oblivious. 

Dealers  in  the  other  articles  named 

explain  the  advance  in  each  by  refer- 
ence to  some  technical  influence,  but  to 

the  student  of  underlying  conditions  an 
improvement  which  is  so  a  I  inclusive 
has  a  significance  that  overshadows  the 
details  which  would  have  been  ignored 
if  the  public  were  not  in  a  mood  to 
intei-pret  them  bullishly. 

Commodities  Higher 

Thus  wheat  is  higher  because  it  has 
suddenly  been  discovered  that  the  sea- 

son is  late  and  the  indicated  demand  for 
export  large — but  this  is  hardly  news. 
Corn  is  slightly  higher  "in  sympathy" 
with  wheat,  but  sympathy  is  not  a 
concrete  thing — it  is  an  emotion.  In 
the  South  the  temperatures  have  been 
low,  the  Mississippi  has  carried  away 
some  levees  and  the  Government  has 
published  a  statement  which  indicates 
that  the  consumption  of  cotton  is  or 
soon  will  be  as  large  as  it  was  before 
the  war. 

To  these  facts  the  sharp  advance  in 
cotton  is  attributed,  but  they  have  been 
known  and  pointed  out  for  some  time. 
The  advance  in  steel,  copper  and 

building  materials  is  related  to  the  in- 
crease in  new  construction  but  it  has 

been  stressed  in  these  letters  for  weeks. 
Silk  is  up  from  30  to  50  cents  a 

pound  and  some  in  the  trade  say  that 
the  advance  is  due  to  Japanese  specula- 

tion, but  the  truth  seems  to  be  that 
American  distributors  have  sensed  a 
better  demand  for  silk  fabrics.  Rubber 
is  not  much  higher,  but  it  is  steadier 
on  the  increased  demand  for  tires  which 
has  been  for  some  time  predicted. 

Wool  is  worth  more  in  America  and 
the  wool  merchants  say  that  the  foreign 
markets  are  advancing,  but  the  fact  is 
that  the  improvement  is  a  reflection  of 

the  world's  increased  purchasing  power. 
Coffee  has  recovered  the  decline  re- 

corded last  week  because  the  short  time 
coffee  loans  to  the  Brazilian  government 
have  been  refunded  in  a  30-year  bond 
issue  for  £9,000,000,  which  is  being 
offered  simultaneously  in  New  York 
and  London.  Inasmuch  as  it  would 
appear  that  the  4,535,000  bags  of  coffee 
pledged  for  the  security  of  this  loan 
have  all  been  bought  and  that  no  more 

can    be    purchased    except   »«    n>-e=;pn<- 

holdings  are  sold  the  arrangement 
would  not  seem  to  be  one  that  will 
i  ther  advance  the  market.  But  the 

public  has  preferred  to  regard  it  other- 
wise and  those  who  could  not  be  induced 

to  buy  coffee  at  six  cents  a  pound  are 
now  taking  it  eagerly  at  ten  cents. 

The  advance  in  burlaps  and  jute  is 
attributed  to  a  shortage  in  the  supply 
that  was  known  but  unappreciated  until 
a  general  improvement  in  trade  which 
led  to  a  demand  for  more  bags  and 
bagging  brought  it  into  relief. 

But  the  improvement  in  the  markets 
for  raw  materials  has  not  yet  reached 
the  jobbing  or  the  retail  trade.  It  is 
still  confined  to  the  basic  staples  out 
of  which  the  things  that  are  sold  over 
the  counter  are  made. 

There  is  and  always  will  be  a  notice- 
able interval  between  activity  in  the 

raW  materials  and  an  increased  dis- 
tribution of  the  things  into  which  they 

are  converted  by  the  processes  of  in- 
dustry. This  interval  represents  the 

time  required  for  manufacture.  Aver- 
aging it  at  two  months  the  indicated 

revival  in  distributive  trade  is  due 
about  July  1  to  15  and  it  may  be  ex- 

pected around  that  time  unless  there  is 
widespread  crop  failure  or  some  other 
great  disaster. 

"There  are  many  premonitory  signs 
which  justify  a  prediction  so  precise. 
In  the  drygoods  market,  particularly, 
many  contracts  for  the  future  delivery 
of  both  cotton  and  woolen  material  are 
being  made.  Business  is  decidedly  more 
active,  but  immediate  delivery  cannot 
be  had  because  stocks  are  light. 

Railroad  earnings  for  March  were  at 
the  rate  of  6  per  cent  annually  on  the 
accepted  valuation  of  the  properties  and 
the  credit  of  the  roads  is  so  much  im- 

proved that  they  are  able  to  buy  more 
equipment  and  make  necessary  improve- 
ments. 
A  better  demand  for  mercantile 

credit,  and  bank  clearings,  which  are 
now  running  more  than  20  per  cent 
over  last  year,  are  other  evidences  of 
increased  activity.  They  lead  me  to 
again  advise  prospective  borrowers  to 
make  their  credit  arrangements  now. 
The  weekly  statement  of  the  Federal 
Reserve  System  shows  a  decline  of 
nearly  2  per  cent  in  the  reserve  ratio 
which  has  fallen  from  78.3  to  76.7  per 
cent. 

Credit  Expanding 

For  the  first  time  in  many  weeks  the 
gold  held  has  not  increased  and  the  New 
York  bank  has  in  fact  lost  $24,000,000 
of  its  gold  which  has  been  transferred 
to  the  other  banks.  This  connotes  an 
expansion  of  credit  and  circulation  in 
the  interior,  and  the  strength  of  all 
foreign  exchange  except  marks  suggests 
that  it  is  quite  possible  that  we  may 
soon  have  to  export  some  gold  against 
the  European  bond  issues  recently 
placed  here  and  the  expenditures  of 
tb<'    -"any  tourists  who  have   gone  or 

are  going  abroad  this  summer.  In  that 
event  an  immediate  tightening  of  the 
money  market  may  be  anticipated,  for 
our  bankers  have  always  been  hyper- 

sensitive to  a  loss  of  gold. 
There  has  been  a  slight  lull  in  the 

security  markets.  Bonds  are  quieter 
and  some  stocks  have  shown  a  reac- 

tionary tendency  but  the  oil  shares  are 
higher  on  the  expectation  of  an  advance 
in  petroleum  and  the  rails  are  daily 
becoming  more  responsive  to  rumors  of 
consolidations  that  appeal  to  the  public 
imagination  with  increasing  force. 
From  Chicago,  for  instance,  it  is  re- 

ported that  the  Frisco  system  is  nego- 
tiating for  the  purchase  of  the  Inter- 

national &  Great  Northern,  now  in  the 
hands  of  a  receiver.  I  do  not  know  that 
the  report  has  any  foundation  in  fact, 
but  such  a  deal  if  carried  out  would 
bring  another  major  railway  system 
into  being  and  the  mere  suggestion  of 
it  inflames  speculation. 

Then  there  are  the  operations  of  the 
Van  Sweringen  brothers  of  Cleveland. 
They  have  already  acquired  control  of 
the  Nickel  Plate,  the  Lake  Erie  &  West- 

ern and  the  Clover  Leaf.  They  are 
pictured  as  Harriman's  successors  with 
an  ambition  to  create  a  new  trunk  line 
in  the  central  West  by  consolidation. 

The  idea  may  be  fanciful  but  under 
present  conditions  it  has  plausibility 
and  the  public  who  are  fond  of  romance 
in  the  railway  world  are  ready  to  be- 

lieve it.  Their  mood  has  changed  and 
from  having  been  unwilling  to  believe 
that  prosperity  would  ever  return  they 
are  now  confident  that  it  is  here  and 
will  last  indefinitely. 

Signs  Unheeded 

The  unsettled  coal  strike  is  therefore 
ignored.  So  is  the  textile  strike.  A 
bonus  bill  that  will  ultimately  cost  over 
four  billion  dollars  seems  to  have  lost 
its  terror,  despite  the  fact  that  the  pub- 

lic debt  increased  $45,500,000  in  April 
and  the  internal  revenue  decreased 
$875,000,000  during  the  nine  months 
ending  March  31,  chiefly  as  a  result  of 
the  falling  off  in  income  and  excess 

profits  taxes. 
The  practical  failure  of  the  Genoa 

Conference  and  a  civil  war  in  China 
are  also  unheeded,  for  the  delusion  that 
she  is  independent  of  the  rest  of  the 
world  is  again  taking  hold  of  America. 

It  is  the  anasthesia  of  secondary 
inflation.  The  anasthetic  is  the  gold 
we  have  been  importing.  We  are  just 
beginning  to  feel  its  effect.  It  will  last 
as  long  as  we  can  borrow  easily  and 
cheaply.  There  is  no  indication  of  its 
immediate  ending  and  before  it  passes 
we  may  witness  one  of  the  greatest 
speculative  movements  that  has  ever 
swept  the  country. 

Those  who  can  go  with  the  tide  with- 
out surrendering  themselves  to  it  and 

being  swept  away  will  indeed  be  for- 
tunate. The  wisest  men  never  try  to 

get  the  top  of  the  market. 
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tTjM  can  as  twapawd 
li    Ik*   Ja— ary  ■  Marcfc 

>.  •  «vMaa  «r  tW 
«in  Uka 

apirata ■t  tUa  pataL 

n*  CWvOwd  Ttactar  0».  I 
■■■failwii  of  lo^ar^toartta. 
M«d  a  capartty  »rhidali  at  Ha 

.  tmk  Ml  warinc  Cam  eMr> 
•BiarfMillM.  Amnidtkttnl 

«#  li*  ywr  «•  pint  ma  i— lag  at 
laMt^  «  par  «aa*  af  aaraaL 

TW  ra^JIIMwOtfO^Daliall. 

•aM  te  a« 'ii'mISm^.  aa4  Witt  S UM  aMa  la  Ika  apaiMas  fa 

Bthraa.  aa 
a(  I JM  ateat  tW  ftrat  af  tha  yaar. 

,  be,  N««  YoHl  N.  Y, 

tka  a«a  yaar.  di- 
cara,  aad  MjN0 

tW  A— rtcaa  Car  aad  Faoadry  Ca. "  la  a 

TW   rard   Malar  Ca,  DaCnH,   Wa 
a  pradartlaa  m  IMJM  car* 

May.  Makiac  tka  kigkaal  aaiMt 
rtaiaid  at  tW  plaat.    Fiaai  hjm 

U   MM   MB   ««    W   aitfad    la    IW 
aiiilrtai  taaa  af  9IM9  apar- 
Tto  fansar  ktek  iMuk  la  aMaa- 
«aa  la  Aaraat,  IPXl.  vkaa  tfw 
wait  1 1  titjMi  caw  wHk  tW 

af   appnaiaMiaiy    4PMP 

TW  CWvrolel  Motor  C«.,  Flint, 
Mkk.  a  divuton  of  the  General  Motor* 
CorporatMR.  ha*  inaumirated  a  :  ht 
*km  at  It*  plant  for  the  flr*t  time  in 
a  aaaakar  of   mor*S«      The   plant    ia 
a»f«Ui«  on  a  haai*  of  MK>  motor*  and I  ula*  par  day,  with  the  employment 

€t  appraUBiatvly  3,000  worker*. « 

Ambrose  Swasey  Elected 
to  Academy  of  Sciences 

Ambroae  Swasey,  president  of  the 
Wamar  A  Swasey  Co.,  Clrvelaml.  Ohio, 
waa  eleeled  to  membenhip  in  the 
Nattaaal  Academy  of  Science*,  at  the 
anntial  meet  n(  held  in  Wa*hinirton  on 

April  M. The  National  Academy  of  Sciences  i* 
aa  orgaaiiation  incorporated  by  an  Act 
af  Caaffrr**  on  March  3,  1883,  and  ap- 

proved by  Preaident  Lincoln,  to  inve*- 
Ugala,  examine,  experiment  and  report 

fatva  ia  kalag  *a»- 
UaM    tai    tamof 

ka.    AM  alkar  plaaU  af  tW  c«bi« 
are  aaw  aa  a  raparto  kaata.     A 

aa  IJIM  freicfct  cars 
foe  IW  rkwapiafca  A  OUa  KaOnaMl  Co. 

Caatlac*     Co., 
'  operation*  at 

a  akat  down  for 
t    Witt 

la  tW  aMM- 
la  a  kaala  at 

WUsoa   Faaadry  aad 
.  Mirk,  la  aUaafaw 

lii  aMion with 

llaapinK 
la  arraactac  for 

M    or   opera- vkirk  kaa  beaa 
wtW  paaL 
a  capacity 

AMBK08B  HWASBT 

on  any  •ubjrci*  of  art  or  science  when 
called  upon  to  do  ao  by  any  department 
of  the  Government  Member*  of  the 
Academv  are  crouped  into  committees 
of  awtbrmatic*,  a*tronomy,  phy*ica, 
enrineerinc,  chFmi*try,  and  other*. 

Mr.  Swaaey  I*  alto  a  member  of  the 
National  Keaaarrh  Council,  which  wa« 
orvanlred  in  1916  at  the  request  of 
President  Wilson,  under  the  charter  of 
the  Nattonal  Academy  of  Science*. 

Thia  hoBor  wa*  conferred  upon  Mr. 
Swasey  more  eapecially  on  account  of 
his  arhievemrnt*  in  the  de*lrn  and 
comlruct  on  of  tele*copes  and  other 
arientinc  tnitniment*  of  precision.  He 
eotablished  the  Knirineerinv  Foundation 
aad  i«  an  honorary  member  of  a  num- 
ker  of  leadlnc  Amertran  and  Kuropean 
arleatUk  ami  enyineertna  orKaniiatJons. 
aa  well  as  aa  oAear  of  the  Lecioa  of 

r.af  Fr 

Chicago  letter 
Bulness  ti»rure*  for  tk*  month  m 

April  show  a  *liKht  Increase  over  thoso 
of  March  and  the  tint  week  of  May 
ha*  shown  a  further  improvement  to- 

wards an  industrial  revival.  The  in- 
crease in  the  number  of  inquiries  and 

aal»*  in  the  la*t  few  davs,  toijether 
with  the  fact  that  a  numSer  of  larve 
corporations  are  advertising  extensively 
for  help,  shows  that  confldence  haa 
been  restored  to  industry.  There  it 
no  doubt  in  the  minds  of  tho*e  who 
have  followed  paat  history  that  the 
next  few  veara  will  make  up  for  the 
years  in  >«hich  production  haa  been  at 
a  standstill. 

The  Chicaico,  Burlinirton  &  Quincv 
has  issued  its  tonir  expected  list  which 
calls  for  approximately  eighty  machine 
tools.  The  Santa  Fe  has  made  a  few 
additional  inquiries  and  is  expected  to 
place  orders  shortly  for  a  number  of 
machines. 

During  the  month  of  April  permit* 
for  1,315  buildings  were  issued  in  Chi- 

cago, callinK  for  an  expenditure  of  f  17,- 
07S.560,  which  is  about  12,000,000  lower 
than  last  month  and  a  little  less  than 
$2,000,000  more  than  for  the  same 
month  last  year.  The  irain  in  number 
of  buildings  over  last  year  amounts  to 
782.  There  is  an  evident  increa*e  in 
buildinir  activities  among  residential 

properties. 
The  .New  York  Car  and  Wheel  Co. 

recently  |iurcha*ed  a  fifteen  acre  tract 
adjoining  the  Standard  Steel  Car  Co. 
plant  at  Hnmmond.  Ind,,  for  the  re- 

ported .<ium  of  $18,000.  This  firm  will 
start  construction  shortly  on  a  $250,000 
buildintr  which  when  completed  will 
enipliiv  approximately  260  men.  Gost- 
lin,  Meyn  &  HostinK*,  Inc..  handled 
the  deal  and  report  having  sold  litcH  to 
two  other  big  industries,  details  of 
which  they  will  jtive  out  later. 
Among  the  corporations  forme<l 

Ir'-'r  are:  Advance  Radio  Co.,  169  N. 
Jefferson  St.,  Chicago,  to  deal  in  and 
manufacture  rauio  outfltk  and  electrical 

applianceH|  Theodore  Stone,  11  S.  Lo- Sallc  St.  m  one  of  the  incorporators. 
The  Airphone  Development  Co..  Ill 
West  Wanhington  St.  wa*  recently  in- 
cor|>oratrd  with  a  capital  of  $20,000  to 
manufacture  and  deal  in  radio  equip- 

ment. The  incorporator*  are  LouIk 
Grossette,  W.  E.  Hooper  and  W.  P.  Mc- 
Cracken,  Jr. 

The  Board  of  Education  of  Milwau- 
kee. Wis.,  ha*  issued  a  list  of  machinery 

for  which  it  i*  in  the  market  The  li*t 
is  reported  to  be  fairly  large. 

Longstreth  Medals 
for  Inventors 

At  the  April  meeting  of  Franklin  J 
In*titut«,  of  the  State  of  Ponn*ylvania,  ( 
the  committee  on  science  and  the  arti 
awardiHJ  Edward  Longatreth  medal*  to 
four  men  who  have,  through  their  im>  I 
provementa  in  scientific  invention,] 
aided  the  progress  of  industry. 

The  first  award  was  made  to  Joiepll  { 
F.  Keller,  of  New  York,  for  his  In-I 
vention  of  an  automatic  die  cutting] 
machine.  Another  award  wa*  tsj 
S«nuel  T.  Frea*,  of  Trenton,  N.  J.,  fori 
his  interlocking  tooth  *aw.  Medal*  I 
w<*re  al*o  presented  to  Charles  F. , 
Wallace  and  Martin  F.  Tiernnn,  of , 
Newark,  N.  J.,  for  their  apparatus  foi 
tW  diatribution  of  liquid  chlorine  fot 
water  purification 
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Business  Conditions  in  Germany 
724e 

A  further  drop  of  the  exchange  dur- 
ing March  has  acted  as  a  powerful 

stimulant  to  buying,  fanning  it  almost 
to  a  feverish  heat.  The  eagerness  to 
transfer  paper  money  into  goods  on  a 
rapidly  rising  market  almost  amounted 
to  a  panic.  It  seemed  as  though  all 
the  repressed  and  dormant  demand  was 
roused  into  action.  The  speculative  ele- 

ment in  this  buying  craze  was  very 
strong.  The  industries  were  almost 
overwhelmed  with  the  rush  of  incoming 
orders.  Everything  within  sight  was 
soon  sold ;  delivery  times  were  stretched 
by  months  in  quick  succession,  almost 
within  a  few  weeks.  Today  it  can  be 
said  that  the  larger  part  of  the  whole 
produce  of  the  current  year  is  disposed 
of.  For  a  considerable  number  of  prod- 

ucts, especially  those  dependent  on  for- 
eign raw  materials,  no  quotations  can 

be  obtained,  the  long  delivery  time  re- 
quired putting  such  commodities  en- 

tirely out  of  reckoning. 
This  applies  to  all  lines  of  industry 

hardly  without  an  exception.  Even  the 
building  trade,  which  so  far  has  been 
the  Cinderella  in  German  industry,  is 
enjoying  a  strong  revival  of  business. 
In  the  machine  building  industry,  the 
leading  works  ask  from  five  to  seven 
months  delivery,  others  three  to  four 
months.  Such  quotations  are  not  al- 

ways bona  fide  statements  but  fre- 
quently appear  in  the  light  of  vague 

promises  strongly  guarded  by  a  number 
of  provisos.  The  chances  of  getting 
delivery  in  schedule  time  can  be  judged 
by  the  fact  that  according  to  reports 
of  the  Prussian  Chamber  of  Commerce, 
many  contracts  for  machinery,  con- 

cluded last  fall  on  the  basis  of  a  de- 
livery of  from  two  to  three  months,  are 

not  yet  fulfilled. 
Machine  Tools  Profiting 

The  present  situation  of  the  main 
branches  of  the  machine  building  and 
metal  industries  can  be  briefly  described 
as  follows:  The  machine-tool  industry 
is  probably  profiting  most  by  the  exist- 

ing boom.  The  demand  which  at  first 
tended  strongly  toward  quality  and  spe- 

cialties, has  now  extended  to  quantities, 
thus  benefiting  also  the  second  and 
third  ranks  of  the  industry.  Standard 
machinery,  which  during  the  first  run 
of  the  boom  last  fall  was  still  some- 

what neglected,  is  now  also  drawn  into 
the  vortex  of  buying.  Second-hand 
dealers  have  been  able  to  clear  a  con- 

siderable part  of  their  largely  accumu- 
lated stock  and  are  eagerly  buying  ma- 

chinery where  it  is  offered,  even  of  the 
most  obsolete  types  and  in  run-down 
condition.  Prices  paid  for  second-hand 
tools  by  dealers,  which  a  while  ago 
ranged  from  5  to  15  m.  per  kilogram  ac- 

cording to  quality  and  size  have  now 
almost  doubled.  A  hustle  can  be  noticed 
in  the  market  almost  bearing  a  resem- 

blance to  war  times,  and  discrimination 
in  buying  has  been  lost.  Users  are, 
however,  drawing  a  distinct  line 
against  out-of-date  designs.  It  is  hard 
to  see  where  the  latter,  which  are  still 
being  made,  although  in  greatly  dimin- 

ished quantities,  go  to.  It  cart  be 
noticed  that  the  standard  of  require- 

ments of  the  average  buyer,  which  in 
earlier  times  showed  signs  of  advanc- 

ing to  that  set  by  the  leading  works, 
has  again  somewhat  dropped.     This  is 

By  our  BERLIN  CORRESPONDENT 

partly  due  to  longer  delivery  quoted  by 
the  manufacturers  of  the  best  makes, 
and  also  to  the  fact  that  the  gap  m 
prices  between  those  and  the  staple 
tools,  which  had  visibly  diminished,  has 
again  widened.  It  must  be  remembered 
that  the  prices  for  the  best  quality  of 
tools,  which  also  form  the  main  con- 

tingent of  the  exports,  have  during  the 
first  half  of  last  year  been  kept  in 

check  by  the  dictates  of  foreign  mar- 
kets, which  pressure  was  later  relieved 

by  the  exchange  movement,  again  giv- 
ing prices  a  leeway  for  expansion. 

Most  orders  from  domestic  sources  are 
now  placed  on  a  sliding  scale,  moving 
in  a  certain  ratio  to  the  increase  of 
cost  of  material  and  labor.  The  man- 
mer  in  which  such  sliding  prices  are 
keyed  to  increase  of  cost  varies  greatly. 
The  best  scheme  so  far,  judging  from 
the  favor  it  receives  from  buyers,  seems 
to  be  to  state  the  cost  of  labor  and  ma- 

terial at  the  time  of  the  conclusion  of 
the  purchase,  and  to  stipulate  an  in- 

crease of  the  price  expressed  in  per 
cents  for  each  5  per  cent  of  increase  of 
wages  and  material.  Foreign  buyers 
rarely  accept  such  an  unstable  basis  for 
their  purchases,  and  insist  upon  firm 
prices,  thereby  accepting  a  rather  high 
percentage  of  risk  which  the  manufac- 

turer is  forced  to  add  to  his  price. 
Prices  of  tools  ranged  at  the  begin- 

ning of  April  from  40  m.  per  kilogram 

for  heavy 'tools,  to  200  m.  per  kilogram for  light  precision  machinery,  like  small 
automatics  weighing  250  kg.  Besides 
metal-working  machine  tools^  all  labor 
saving  machinery  is  in  great  demand. 

Power  generating  machinery  is  fairly 
well  employed,  mostly  on  orders  for  re- 

newals. The  locomotive  industry  is  en- 
joying brisk  business  on  light  and 

medium  size  engines  for  private  domes- 
tic orders  and  for  export.  The  speci- 

fications of  the  state  railroads  have  not 
yet  been  placed.  Car  building  works 
are  for  that  reason  in  a  less  fortunate 
condition.  The  difficulty  is  the  demand 
of  the  railroad  administration  to  con- 

tract on  firm  prices,  to  which  the  works 
find  it  difficult  to  accede.  Shipyards 
are  employed  fairly  well  on  repair  work 
and  new  ships  for  the  German  mercan- 

tile marine.  Tenders  for  foreign  orders 
have,  however,  frequently  broken  down 
over  the  question  of  price.  The  auto- 

mobile industries  are  exceedingly  busy. 
The  leading  works  are  sold  out  almost 
to  the  end  of  the  year. 

The  electrical  industry  is  doing  well 
in  all  branches,  as  great  efforts  are  be- 

ing made  to  increase  the  efficiency  of 
power  plants  by  replacing  the  existing 
equipment.  The  only  striking  excep- 

tions in  the  wide  field  of  the  metal- 
working  industries  are  the  equipment 
for  electric  railways  and  railroad 
sig:nal  equipment. 

Trend  op  Exports 

The  exports  of  machinery  have  in- 
creased since  December,  although  not 

commensurate  with  the  general  rise  of 
business.  In  February  they  had  not 
yet  reached  the  total  of  last  July.  The 
following  figures  show  the  quantities 
and  value  of  the  machinery  exported 
from  July,  1921  to  February,  1922.  The 
ad  valorem  figures  are  expressed  in 
million  paper  marks.  For  the  purpose 
of    comparing   them    with    gold    mark 

prices,  the  average  rates  of  exchange  of 
the  various  months  are  shown  in  the 
third  column. 

RpUtion  of Metric  Million  Marks  t" 
Tons  .Marks      the     Dollnl 

1921    July         39,792  790  77 
1921    Auk        29,036  619  M 
1921    Sept        28,757  611  105 
1921    Oct        26,626  647  150 
1921    Nov        27,989  808  263 
1921  Dec        37,484  1,703  192 
1922  Jan         32,695  927  192 
1922    Feb        39,257  1,254  208 

As  can  be  seen  from  the  above  fig- 
ures, prices  did  not  keep  pace  with  the 

exchange  movement.  In  gold  marks  the 
value  of  exported  machinery  is  even 
decreasing.  The  gold  mark  price  per 
ton,  which  in  July  was  about  1,000  m., 
has  in  February  dropped  to  650  m. 
This  is  astonishing  in  view  of  the  fact 
that  a  large  part  of  the  sales  is  ef- 

fected in  foreign  currency,  a  procedure 
which  has  been  adopted  just  for  the 
purpose  of  making  exports  more  or  less 
independent  of  the  fluctuations  of  the 
exchange.  It  is  true  that  February 
shipments  comprise  many  contracts 
concluded  several  months  before  on  the 
basis  of  a  better  exchange,  and  before 
the  ordinances  to  quote  in  foreign 
money  came  into  force,  but  the  fluctua- 

tions of  the  exchange  were,  at  least  in 
the  last  five  months,  not  so  large  that 
they  can  satisfactorily  explain  the  drop 
of  the  whole  value  of  exports.  The 
system  of  control  of  export  prices  has 
been  greatly  perfected,  so  it  is  claimed. 
Judging  from  the  thorough  way  in 
which  export  licences  have  to  pass,  it 
must  be  assumed  that  they  are  han- 

dled with  circumspection.  It  is  difficult 
to  see  how  a  drop  in  the  value  of  ex- 

ports from  44  million  gold  marks  in 
July  to  25i  millions  in  February,  for 
approximately  the  same  quantity,  could 
pass  unnoticed.  It  would  seem,  there- 

fore, that  either  the  system  of  export 
control  or  the  statistical  figures  are faulty. 

What  has  been  said  about  machinery 
in  general  also  applies  to  machine  tools, 
although  in  a  slightly  lesser  degree. 
For  the  latter,  the  following  returns  of 
the  export  business  from  July  to  Febru- 

ary are  given. 
Metric  Tons    -  Million  Marks 

1921    July    8.733  131 
1921    Aug    4,581  88 
1921    Sept    5,544  94 
1921    Oct    4,431  90 
1921    Nov    4,591  104 
1921  Pec    5,389  137 
1922  Jan    6,897  174 
1922    Feb    7,336  178 

According  to  these  figures,  the  aver- 
age price  per  ton  in  July  was  15,000  m. 

or  approximately  830  gold  marks,  while 
in  February  it  was  24,300  m.  or  slightly 
more  than  500  gold  marks.  The  latter 
price  constitutes  only  half  of  the  pre- 

war standard,  which  was  1,000  m.  per 
ton. 

Compared  with  exports,  the  ma- 
chinery imports  are  insignificant,  espe- 

cially when  considering  that  the  sup- 
plies from  territories  detached  from 

Germany  under  the  peace  treaty  are 
largely  figuring  in  the  imports.  The 
latter  are  ranging  from  200  to  1,000 
tons  per  month.  In  the  list  of  im- 

ported machinery,  machine  tools  occupy 
the  foremost  position,  machines  for 
agriculture  and  for  the  textile  industry 
following.     Of  the  198  tons  of  machine 
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Navy  to  Sell  Surplus  Iron 
and  Steel 

TIm  MTV  cMitnU  niM  oOm,  Navy 

Ym<  Waakii^UMi.  D.  C.  wUI  rM«lT« 
U^  m  UIO  ajn..  May  1«.  tor  Um 
mW  m  •MTAximatriy  ^^  B*t  tona  of 
irM  a»4  •Uwl.  The  material  ia  locattd 
la  Um  Nary  Yanl  al  Norfolk.  Va..  and 
wtU  b*  mM  in  arcordaarir  with  the 
trrma  of  aala  aa  atatvd  in  rataloc  No. 
SS-B.  Tb*  aialarial  i*  <liv  drd  into  loU 
aad  iachidM  wixMirht  in>n.  strap  iron, 
kar  ataal,  cwld-rvll<vl  marhinrry  ataal  in 
bM«.  fal  van  lard  bar  »\t*\.  aprtna  bar 
•ic«l.  rvtnforrinx  •tevl.  tool  ataal  and 
ilvvi  plate 

i*ropotab  for  any  of  the  lota  mtut  b« 
Ma4a  aa  tha  authoriitK)  form  which  is 
attarkad  to  lb«  ralalo*.  Bids  should 
be  addraased  ti  tha  oArar  in  rhanrr, 
NaTV  Cantral  SalM  Oflka,  Navy  Yard. 
WaaUarton.  D.  C. 

E«w.  la  pattlw  vary  o«H«a  Mlar  Um 
mmm  tl  fSmZui  mttMtf.  Tbarnp- 
f»f  mt  baa  ara  kaa  kaaa  aawswhat 
aMai  ky  Urf*  ««atr»na  wbtrh  hav« 
kaaa  ala  1 1  il  oa  favaraUa  terms  for 
CktmimWakmam  arai,  and  ia  a  liatitad 
i^iii  lar  Unrnk^  at«k  TW  afferta  of 

y  ;;^t^gyi>cjnaaaa  g  gha  coal 
mmt  9r*tm»  tka  iriiiat  b*al  af  wkick 
la  Iaaa4  apM  tia  prk*  raadltioaa  of 
■is»«»l  mmmtkM  a«o.  Il  Is  Inatrvcthra 

MKii  pricaa  arUk  tkoaa  at 
arkkli  W9n  in  force 

•If  af  last  year.  A 
W  ka4  at  approil- 

^rW  par  kilecraai  aa 

More  Census  Fiinires 
Proa  tlM  lacant  raport  of  the  Burrau 

af  OnaiM  aro  cloan  aome  information 
arliirh  should  be  of  interast  to  manu- 
factorrrs  >'f  machinery. 

In  IViO  machinisti,  millarrichts  and 
toolmakers  numberM)  894,642,  compared 
witk  48S.049  as  shown  by  the  1910 
caoavi  raport.  The  sub-divisions  of  tha 
IKO  6(«ra.  shown  in  a  spcrial  com- 

pilation about  to  be  issued  by  tht<  bureau 
are:  Machinista.  801.901;  millwrighu, 

S7,M9:  toolmakera,  die-settera  and  die- 
sinkers.  &S,09S. 

Tha  report  also  shows  the  total  num- 
ber of  mechanical  cnirinrera.  practicing 

their  profaaaion  in  1920,  aras  S7,689. 
In  19l6  the  flfnra  was  14.514. 

Some  Statistics  of  Manu- 
facturing Industries 

la  making  a  apocial  report  to  tha 
Saaata  Finance  Committaa,  the  Bureau 
of  tha  Census  shows  that  Ul  aaUblish- 
nanU  with  an  agirregata  capital  of 
taM.MX,052  are  enraKed  in  the  manu- 

facture of  acricultural  implements. 
Salary  and  wage  payments,  when  tlii" 
last  census  was  taken.  toUlixl  $8S,- 
630,177  annually.  Thaae  plants  have  an 
anrreirate  horsepovfar  of  128.249.  They 
employ  303  steam  engines,  31  steam 
turbines,  166  internal  combustion  en- 

gines. 72  water-wheels,  and  7,998 
electric  motors. 

The  315  automobile  planU  listed  bv 
the  census  represent  $1,310,451,400  of 
invested  capital.  The  salary  and  wiikc 

paymenta  toUled  1379.381,674  in  lUl-.i. 
The  aggnvata  horsepower  used  whs 
287,S2S.  Theae  plants  employed  170 
ataam  engines,  24  steam  turbines,  21  in- 

ternal combustion  engines,  and  25,708 
electric  motors. 

Cash  retristers  and  calculating  ma- 
cliines  were  manufactured  in  66  aa- 
tabliithmentK,  representing  an  invested 

capiUl  of  $82,7sm.L'93.  The  total  salary 
and  wage  uuyments  was  $2(>,519,936. 

Establishments  eniraired  in  the  manu- 
facture of  motorcycles,  bicycles  and 

parts  nro  shown  by  the  report  to  number 
61,  with  an  invested  capital  of  $25,302,- 
150.  Salary  and  wage  payments  total 
$12,963,593.  The  aggregate  horsepower 
omploved  is   14,806. 

Ki»riity-eii;ht  eKtsblishments  with  an 
investeil  capital  of  ?47,794300  were  en- 

gaged in  the  manufacture  of  type- 
writers in  1919.  S'llnrv  and  wage  pay- 

ments totaled  $21079,171.  The  aggre- 
gate horsepower  employed  was  13,066. 

■aikiasfjT  ark 

•9  tka  s  laatioa.  It  ia  aaay 
«•  iaa  tkaTtka  pt^mmt.  Ia4astrial  actta- 

ily   ta  taxiaar   Uw  aaaatrr's   financial 
-  laMal  Ifaall.     Prl«aa tka  llaiH  aH  by 

aC  tka  aopalaca. 

taxiMT   ti 
Ittotta 

Machinery  Exports  in  March  Exceed  February 
Exports  of  metal-working  machinery  increased  sharply  in  March,  when  the 

«alue  of  foreign  shipmenU  reached  $1,057,106.  This  is  an  increase  of  $3-11,861 
over  the  exports  of  February,  but  is  only  one-half  the  value  of  similar  exports 
ia  March.  1921.  The  increase  may  be  accounted  for  largely  by  heavier  ship- 
mant*  of  lathes  and  machine  tool  parts.  The  detailed  figures,  which  are  those 
of  tha  Boreaa  of  Foreign  and  Domestic  Commerce,  are  as  follows: 

K.XIIiItTH 

Baavy  kMBMaa  kaa,  ky  tka  kamag  craaa 
laia  nMtk  tika  lawatfy  kaa  droppe4  aa 
■iiiaaly,  kasa  laial^aa  la  a  haary  risk. 
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Patented  Aug.  20,  1918 

Toolholdrr,    BorioK,    8wlnr 
George   W.    Dover   Co.,   Inc.,   Providence,   R.    I. 

"American  Machinist,"  January  19,  1922 

Rr»iner,    Hand,  Helical-Flate,  Expannlon 
Millersburg   Reamer  &   Tool  Co.,   Millersburg,   Pa. 

"American  Machinist,"  January  19,  1922 

The  holder  Is  held  to  the  lathe 
toolblock  by  two  bolts  and  a 
strap  that  fits  In  the  T-slot.  The 
bearing  about  which  the  swing- 

ing member  turns  is  parallel 
with  the  bar.  and  does  not  affect 
the  parallelism  of  the  cutter  bar 
with  the  lathe  spindle.  The  bar 
is  secured  by  rheans  of  a  yoke 
drawn  up  by  a  hexagon  nut.  An 
adjusting  .screw  allows  the  bar  to 
swing  back  f.or  inspecting  or  call-  | 
brating  the  work.  A  double-lipped  Imr  supplied  with  the  device  ' 
enables  the  operator  to  make  two  grlndings  at  each  trip  to  the  I grindmg  whfeel.  i 

The  reamer  Is  fur- 
nished in  all  sizes  up  to 

2i  in.  !n  diameter.  The 
helical  flutes  produce 
smooth       and       clean-cut 
holes     of     accurate     .size,    
due  to  the  shearing  action  of  the  blades,  and  to  the  elimination 
of  chatter.  The  blades  may  be  expanded  to  compensate  for 
wear  and  resharpenlng,  thus  maintaining  the  original  size 

.Micrometer.    Pinton-RIng 
D.   F.  Dunham,  Oxnard,  Cal. 

"American  Machinist,"  January  19,  1922 

The  micrometer  is  for  use  In  pis- 
ton ring  factories  and  shops  when- 

cylinder  regririding  and  repairing 
are  done.  It  is  composed  of  a  steel 
tape  .secured  at  one  end  to  a  pin 
and  attached  to  a  brass  rack  at 
the  other  end,  the  rack  operating 
on  a  pinion.  .  The  work  is  placed 
within  a  loop  of  the  steel  tape  in 
rthe  opening  at  the  right,  and  the  handle  at  the  left  is  revolved 
to  tighten  the  tape  on  the  ring.  The  size  is  indicated  to  0.001 
in.  on  the  dial  at  the  left.  Rings  from  2i  to  5,',;  in.  in  diameter 
can  be  gaged.  Since  the  pressure  on  the  tape  closes  the  ring, its  exact  size  can  be  determined. 

Stamp,  Steel,  "Super" Pittsburgh  Stencil  and  Tool  Co.,  40  Water  St.,  Pittsburgh,  Pa. 
"American  Machinist,"  January  19.  1922 

The  stamp  Is  used  In  stamping 
ntmierals  or  s>'mbols  in  metal.  It 
is  made  from  a  .special  quality  of 
steel  and  heat-treated.  The  head 
is  so  tempered  that  it  mushrooms 
and  curls  down  until  the  pieces 
merely  drop  off  under  the  blows, 
instead  of  splitting  and  flying. 
The  end  carrying  the  symbol  is 
hard  enough  to  stamp  spring 
steel. 

Grinding  Machine  King,  Automatic,  Rotary -table.  No.  US 
Heald  Machine  Co.,  Worcester,  Mass. 

"American  Machinist,;'  January  26,  1922 

Punch,   shear   and   Bar   Cutter;    Diagonal   Stroke;    Armor   Plate; 
No.  96 

Buffalo  Forge  Co.,  Buffalo,  N.  Y. 
"American  Machinist,"  January  26,  1922 

The  machine  grinds  such  work 
as  the  sides  of  piston  rings  and 
ball  and  roller  bearing  races.  It 
can  be  furnished  with  either  an 
8.  12  or  16-in.  magnetic  chuck,  but 
the  automatic  feeding  device  is  for 
the  8-in.  chuck  only.  The  feeding 
plate  is  indexed  by  a  lever  and  is 
operated  by  a  friction  device.  The 
wheelslide  is  driven  by  an  hydraulic 
system  to  give  any  feed  from 
nothing  up  to  the  maximum.  When 
the  machine  is  used  without  au- 

tomatic feed,  the  chuck  bracket  can 
be  adjusted  to  allow  for  grinding 
concave  and  convex  surfaces.  Wheel:  diameter,  14-ln. :  face,  I lo  1}  m.  Speed,  850  to  1,200  r.p.m.  with  10  to  15  hp.  Floor space,  90  x  40  in.     Weight,  4,000  pounds 

The  machine  can  perform  three 
distinct  operations  at  one  time 
witliout  interference.  It  is  not 
necessary  to  tilt  the  work  when 
beveling  or  mitering.  The  punch  is 
engaged  by  a  handle  or  a  treadle, 
the  shear  by  a  jaw  clutch,  and  the 
bar  cutter  by  shifting  the  ram  with 
a  counter- weighted  lever.  Angles 
up  to  6  in.  in  size  may  be  placed 
in  the  throat  for  trimming.  A  7i- 
hp.  motor  operates  the  machine. 
Capacity:  punching,  IJ  x  3  in.,  or 
1x1  in. ;  shearing,  3 -in.  plates,  or 
3i  X  1-in.  flats,  with  special  upper 
knife,  8  x  ,^,  in.,  or  23  x  1  in. 
flats:  bar  cutting,  2J-in.  round,  or 
2-ln.  square  stock,  8-in.  I-beams  of 18-lb.   weight.  . 

"Detectorod" 
Bennett   Metal   Treating   Co.,    Hartford.   Conn. 

"American  Machinist,"  January  26,  1922 

Riveter,  Pnenmatic,  Compression-yoke  type 
Southwark  Foundry  and  Machine  Co.,  Philadelphia,  Pa. 

"American  Machinist,"  January  26,  1922 

The  device  determines  the 
atmospheric  conditions  in 
.steel-treating  furnaces,  indi- 

cating when  the  furnace  is  in 
a    reducing,    or    non-oxydizing 
condition,  and  when  it  is  safe  to  introduce  the  work  without 
scaling  it.  Its  operation  is  based  on  the  fact  that  a  hydro- 

carbon gas  is  non-inflammable.  The  steel  rod  is  about  i  in.  in 
diameter,  and  has  a  hole  0.025  in.  in  diameter  passing  lengthwise 
through  it.  Tlie  handle  is  in  two  parts,  one  being  a  reservoir 
filled  with  kerosene  oil  and  the  other  a  pneumatic  pump  which 
creates  the  air  pre.ssure.  If  the  Jet  of  gas  ignites,  it  indicates 
that  too  much   o.\ygen   is  present  in  the  furnace. 

The  machine  has  an  operating  valve 
of  the  plain  slide  type,  with  one  wick 
packing  on  the  stem  end,  and  a  remov- 

able valve  seat.  The  pull-back  is  ac- 
compiislied  by  the  line  pressure.  Two 
separate  pressures  on  the  die  are  given 
b,v  a  plug  cock  in  the  valve  plate.  The 
portable  machines  are  provided  with 
suspension  bails.  When  the  machines 
have  a  reach  above  36  in.,  feet  are  pro- 

vided for  mounting.  Capacities.  10. 
17J.  30,  50.  75.  100,  125  and  150  tons. 
Cylinder  diameters,  7}  to  203  in.  Small- 
e.st  size;  reach.  4  in.;  gap.  10  in. 
Largest  size;  reach.  21  ft.  6  in. ;  gap, 
24    in. 

Clip,  paste  on  3  x  5-in.  cards  and  file  as  desired 
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fciBgit  ••  Ik*  WayM  Tftak 
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8t^  ChatUaoafiU 

UMr  wrtwrtJ  tate  Mkrt- 

.  Cb.    TW  tm  will 
Uw«f 

iM   . 
of  dM  flrai 

•ad  ar« 

M.  WatkiM,  4MWr  In  aw- 
for  Um 

Oa^  awl  Ntv  York 
tiiToal  Warita  aad 

._     IC^kaarmavadkia 
JWlwalaay.to  tka  Dwiia 
M  rai*   Placa.   New   York 

PaUat  Law  AmmcU- 
Laaa  aad  Traat 

D.  C  haa  faMwtf  a 

jn*  OMHti«4kiniiiiu   Oa,   iBc^ ■■■■Ma  aifHiMi  mi  kaa  «Mwd  a 

.  YW  ■qMaa  A^^af  tka  imm  A 

tw  liBigi  lnHiHiiilatWMg 

TW  H«rkafta  MackiiMry  and  Sap. 
pty  Cok.  of  L«a  Anc*)**,  Cat.  kaa  he^n 
ai^potntM  th«  vxrlu»iv»  rvprMtnUtive 
la  California.  Artaona  and  Navada  for 
IW  Noctoa  lia*  of  (rindinc  BMchinaa. 

TW  ioavpk  H«»ltand«r  Manufactvr- 
k«  Col.  ih  Wad*  St..  Bridcaport, 
Omul,  ataanfactiirar*  of  hardware  and 
nwlat  •pM'taltt^k.  ha*  AIwi  a  voluntary 
pKttioa  in  bankruptcy.  Liabilitiea  ar* 
|l«^l.  and  aurt*  II.660. 

J.  L.  I»ttr«»il.  Inc.,  40  Trumbull  St., 
Hartford,  Conn  .  ha»  txwn  ineorporataa 
to  carry  on  a  grncral  mill  cuppiy  buai- 

at  tW  abort  addraaa.    TW 

1J»     IJwWy     MmMmjt 
OoL.    of 

mi,  P^^ 
IM  Aop 

Sft^*-^^^ 

paay  will  take  over  tW  nroMat  kaai> 
■Mi  of  J.  U  Purcell.  which  la  wall 
known  in  Connecticut.  Th<>  new  con- 
cam  wOl  Wve  a  capital  Hovk  of  |100.- 
000.  J.  L.  Purcell,  V.  J.  >Iurpky  and 
E.  M.  Day,  all  of  Hartford,  are  tka  in- 
corpofatora> 

Banlfan  Uanufacturins  Co..  of  Kill. 
tagiy,  Coim.,  hat  recently  been  incor- 

Snomled  to  manufacture  and  deal  in toola,  mackinary,  and  such  producta. 
■  capital  atock  of  the  company  ia 
1.000,  aad  tW  incorporatora  are;  J. 

J.  Banican,  Providence,  R.  I.:  Richard 
D.  Banlran,  43  Broad  St.  Danielaon. 
Conn.;  aad  E.  Bani^an.  alao  of  Daniel- 

TW  Want  Border  Spring  Co..  of 
Cfcalaaa.  Maaa..  kaa  been  orpiniied  with 
a  capital  atock  of  $25,000,  to  manufac- 
tare  aprinc*.  etc.  Herbert  T.  Weat,  17 
CWabint  St.  Winchaater.  Maaa..  ia 

and  treaaurer  of  the  new  con- 

The  Budd  Wheel  Co.  haa  purckaaad 
the  Government  olant  at  Philadelphia, 
formerly  occupied  by  the  Hero  Manu- 

facturing Co.  The  plant  will  be  ar- 
ranged to  manufacture  Budd  wire 

wkeela. 

TW  Praciaion  DIa  Caatin^  Corpora- 
tion, which  haa  had  a  plant  at  Fayette- 

ville,  a  abort  diaunca  from  Syracuae, 
N.  Y.,  haa  been  aold  by  C.  Hamilton 
Sanford.  aa  ractiver.  to  Frank  E.  Wade 
for  I27.M0.  TW  daUila  of  re-organ  iu- 
tioo  Wto  not  baao  decided  upon.  Mr. 
Wad*  rapraaantad  tW  creditora.  The 
reorraniaed  companv  will  operate  the 
Fayetteville  plant  which  normally  em- 
ploya  about  200  men.  Offlcera  of  the 
new  company  are:  F.  E.  Wade,  praai- 
deat:  J.  Wiltai*  Knapp.  vica-preaident 
aad  ganaral  manacwr;  H.  W.  Smith. 
a*cr*Ury  aad  treaaurer.  Frederick  P. 
Aaaman  haada  the  board  of  directora. 

TW  MeCabe  A  SWraa  Machinery 
Corporation  haa  moved  ita  aalea  office 
from  140  Broadway  to  60  Church  St, Now  York  City. 

c Personals 3 
•*■!•  MiLML  wW  waa  oecretary  to 

tw  American  drieiratlon  at  the  LimiU- 
"*■  of  Armamrnt  Conference,  haa  bean 
appointed  adminlatrative  commiaaionar 
for  America  at  tW  headquartera  of  the lnt«Tnattanal  CWmbm-  of  Commerre  In 
Paria.  Mr.  MIIm  aoceaMla  Pradariek  P. 
Keppel,  wW  kaa  raaicnad. 

EM.  Waowa.  of  tW  RnnacW  War* 
»M  Pump  and  Snpply  Co.,  Pittaburu*. kaa  h**n  elected  nreaidcnt  of  the  re- 
MWlir  ortaniiMl    Manufacturera   Ouh 

STj  ?*^•■•'^•  •••''■•'  »»'•  Purchaaed  the Hotel    CWtWm.    Pittaburxfa.    for    iU 

John    N.   Wmt^   aaaiatant   auperin- 
tendent  of  the  Eliia   Fur-          Vnus 
&  Laughlin  Steel  Co.,  Ph  I'a., haa  nNtitrnvd  to  accept  »  ,  i.u  as 
auperinteiulcnt  of  blast  furnacea  for  the 
Pittaburirh  Crucible  Steel  Co.,  Midland. 
Pa. 

Hnnv  P.  Rankin,  at  ona  time  ron- 
aactad  with  the  Pittsburgh  Crucible 

Steal  Co.  as  superintendent  of  conatrur- 
tion  and  later  in  charge  of  mi*:  at  Mid- 

land, Pa.,  and  who  for  the  past  f«w 
Sara  haa  been  Pittaburgh  managar  for 

e  H.  M.  Johna-Manville  Co.,  haa  been 
appointed  manager  for  the  latter  com- 

pany in  the  Clevrland  and  Pittaburgh 
diatricU,  with  headquartera  in  Clava- 
land. 

J.  W.  Habtman,  formerly  with  the 
R.  K.  LoBlond  Machine  Tool  Co.,  ia 
now  South-weatern  manager  for  the 
Ecclea  A  Smith  Co.,  with  headquartera 
at  Loa  Angelea,  Cal. 

R.  A  Cass  haa  been  appointed  gen- 
eral aalea  manager  of  the  EccIm  A 

Smith  Co.,  with  headquartan  at  San Frandaoo,  CaL 

Obi 

txxary     |] 

John  R.  Shixwood.  uIm  manager  of 
th*  Singer  Manufacturing  Co.,  manu- 

facturer of  aewing  machines,  Bridge- 
port, Conn.,  died  at  the  Bridgeport HoapiUI  on  April  26,  from  the  afl^cta 

of  a  r«*nt  operation.  Mr.  Sherwood, 
waa  well-known  in  industrial  circlea  in 
New  England  and  New  York. 

Edward  T.  Brown,  retired  manufac- 
turer of  cotton  ginning  machinery,  died 

at  hia  home  in  New  London,  Conn.,  on 
May  2.  He  waa  eightv-three  years  old. 
He  waa  the  founder  of  the  Brown  Cot- 

ton Gin  Co.,  and  waa  ita  preaident  for 
many  years. 
JosBPB  H.  Brightman.  aaaiatant 

aecretary  and  treasurer  of  the  Bright- 
man  ManufHcturin(r  Co.,  South  Colum- 

bus, Ohio,  died  at  his  home  in  Columbus 
on  April  21.  He  was  thirty-five  years 
old.  Mr.  Brightman  had  been  engaged 
in  the  manufacture  of  ahaftinnr  ma- 

chinery for  eleven  years. 

|R)rthcomin^Meetin^s| 
UbHmI  HUI*«  ChambM'  «(  Oeamaraai Annual    meetlna.    Waahlngton,    D.   C,    May 

L^..'"  ','.;  Jfe^'ary.  I>-  A.  gkUmer.  Rlaai BIdr.    Waahlnalon.    D.    C. 
NaUenAl  A.nMlatlan  of  OBm  Maaacani 

Annual  mei'ilnif,  Wustilncton,  D.  C.  Ha* 
It  lo  JO.     Scorrtary.  F.  W  Howlanil. 

....*"?"*''f"  "••'••r  for  lH*i>|  Tr*alla>i Pltuliurch  BwHIon  mMtInc,  Bureau  ol 
MInM    Auditorium.    Pltuburah,    Pa.,    Ma> li   and   la. 
Amariraa  roaBdrrmen'i  Aatodatloai Annual  mr..||n«,  nocheatar,  N.  Y.,  wrak  of Jun..  6.  H-crctnry,  C.  K.  Hoyt.  140  Soulli Daarbom  8t.,  Clilraao.  HL 

.t,*"!?'*^^  aallway  AaaaaloUoai  aaetlon 
;,'.:•  H'*'"'!'"''  Annual  niae(lnR>  Atlantic City.  Juna  14  to  21.     (Formerly  Iha  Master 

?"  3*'*l^"'^  »"<'  «•»•  Aaeoetatlon  of  Maa- lar   Machanlca.) 

*—*9tr  af  Aatamatlira    Knclnvrrai     Bum- 

W.  Va.  Juna  JO  lo  24.  d  F.  Boolt.  M Waat  Itth  St..  Naw  York  City,  la  ohalrmaa of  (h«  ronvantlon  commlltM. 

Amrriraa  aarlaly  for  TaatlDC  Matarlalai 
Tw^nty-nrth  annual  nuHKlna.  rhnlfonta- Ha.Mrm  Hall  Hol.I  AlUntle  City.  Juna 

?!.i'*-^'''r  *•  ■«!r»ury.  C.  L.  Warwloh. nil  Bprue*  ft..   Philadelphia.   Pa 



May  11,  l^ZZ Eliminate  Waste — With  Modem  Equipment 

724g 

Condensed-Clipping  Index  of  Equipment 
Patented  Aug.  20,  1918 

Sluttins    Muchlne,    Die,   Vrrtirul 
I'rters-Bossprt  Co.,   617    Fiist   Pearl   St.,  Cincinnati,  Ohio. 

"American  Machlnls?t,"  Januarj-  26,   1922 

The  machine  Is  used  In  making  dios 
and  punches  of  either  regular  or  ir- 

regular shape,  and  is  fitted  wltli  :i 
special  mechanism  for  producing  ii 
curved  relief  on  the  die.  The  nun 
.ilides  In  vertical  ways.  Is  fitted  Willi 
a  gill,  and  Is  driven  by  a  crank  on  the 
main  shaft,  with  an  adjustable  crank - 
pin  to  vary  the  length  of  stroke  friini 
zero  up  to  4  In.  The  machine  hii.s 
(■ros.s,  longitudinal  and  circular  luui  I 
feed.s.  each  operated  by  a  separate 
.screw  and  handwheel.  Power  feeds 
may  be  furnished  when  desired.  A 
variable-speed  gear  box  inside  the 
frame  gives  three  changes  of  speed 
operated  by  a  lever. 

Drill.   Electric,   Portable,  Automatlr.   "Wllley" 
James  Clark,  Jr.,  Electric  Co.,  Louisville,  Ky. 

"American  Machinist,"  January  26,  1922 

The  device  Is  used  for  produc- 
tion work  with  small  sizes  of 

twist  drills.  It  is  made  in  three 
sizes  to  hold  drills  up  to  A,  J  and 
A  in.  The  switch  for  operatinp 
the  motor  is  controlled  by  the 
grip  on  the  handle.  The  motor 
may  be  wound  for  either  110  or 
220-volt  alternating  or  direct  cur- 

rent, single-phase  of  60  cycles  or 
less.  The  tool  consists  of  the  .spindle  with  gears,  motor  body,  and 
handle  with  the  automatic  switch.  Length,  with  a  Jacobs  chuck. 
113,  124  and  13i  in.  respectively.    Weight,  6i,  7  and  71  pounds. 

Grlndinc  Machine,  Surface,  Tlltlnr-Table,  Hand-feed,  No.  1 
Wllmarth  &  Morman  Co.,  Grand  Rapids,  Mich. 

"."Vmerlcan  Machinist,"  January   2fi,   1922 

The  machine  is  adapted  to  grinding  small 
work  on  a  magnetic  chuck  in  finishing  sur- 

faces at  angles.  The  chuck  Is  bolted  to  the 
table,  which  is  then  tilted  to  the  required 
angle.  The  table  is  provided  with  T-slots  for 
holding  a  magnetic  chuck,  vise  or  other  fix- 

tures, and  i.s  graduated  in  degrees.  The  tru- 
ing device  on  the  wheel  hood  dresses  the 

tjrmding  wheel  horizontally  or  at  any  angle. 
A  radial  truing  device  which  operates  from 
the  table  can  alBo  be  furnished. 

<'hurk.  Mrlll,  Small,   No.  0 
Jacobs  Manufacturing  Co.,   Hartford,   Conn. 

"American  Machinist,"  January  26,   1922 

The  chuck  holds  small  drills 
used  by  jewelers  for  the  drilling  of 
small  holes.  It  is  IJ  In.  long  and 
measures  5  in.  in  diameter.  It  can 
be  furnished  with  a  sleeve  of  even 
smaller  diameter,  so  that  the 
chucks  may  be  run  in  multiple  at 
3-in.  centers.  In  this  case  the 
.sleeve  is  not  knurled.  Maximum 
capacity,    i    in.      Weight,    2    ounces. 

U'eldiiig   .Machine,  Tube,  Oxy-aoetyl«ne 
Davls-Bournonvllle  Co.,   Jersey  City,  N.  J. 

"American  Machinist,"  January  26,  1922 

The  machine  Is  used  In  tube  mak- 
Ing  for  long  runs  on  one  size  of  tub- 

ing. It  is  equipped  with  two  pairs  of 
rolls,  one  set  for  feeding,  and  the  other 
for  welding.  The  welding  roll  at  the 
back  Is  fixed  in  place.  The  front  one 
Is  adjustable,  and  its  spindle  bearing 
Is  In  a  slide  controlled  by  a  screw  and 
handwheel.  The  upper  and  the  lower 
feed  rolls  are  geared  together.  A  mul- 

tiple-jet, water-cooled  torch  is  em- 
ployed. Maximum  capacity  Is  for  tub- 

ing 6  in.  In  diameter  and  of  No.  10 
gage.  Welding  can  be  done  on  more 
than  one  size  of  tublr«  with  any  one machine. 

TuDplnir   Machine,   Dial-Feed,   Multiple-Splndle 
.\nderson  Die  Machine  Co.,   Bridgeport,   Conn. 

"American  Machinist,"  January  26,  1928 

The  machine  is  equipped  with  three 
spindles,  and  Is  used  in  tapping  small 
Inass  and  steel  pieces.  The  chief 
feature  of  the  machine  is  a  dial  for 
feeding  the  work  to  the  spindles.  The 
spindles  are  driven  in  opposite  direc- 

tions by  a  toothed  segment  and  train 
of  gears.  The  segment  is  controlled  by 
a  crank  disk  at  the  upper  end  of  the 
vertical  shaft,  to  which  are  secured 
the  cams  for  indexing  the  dial  and  for 
locking  it  in  its  proper  position.  The 
machine  when  holding  from  No.  4  to 
No.  10  taps  is  ordinarily  run  at  a 
speed  of  56  strokes  per  minute.  Either 
one,  two  or  three  holes  can  be  tapped 
in  each  piece. 

Truck,    l.,ift.    Hand-operated 
Western  Tool  and  Manufacturing  Co.,  Springfield,  Ohio. 

"American  Machinist,"  January  26,   1922 

The  truck  is  made  of  iron  and 
steel,  and  can  be  turned  In  Its 
own  length,  the  front  wheels 
swiveling  about  a  bail  thrust 
bearing.  Roller  bearings  are  em- 

ployed on  all  wheels.  With  the 
truck  one  man  can,  raise  a  load 
of  2,000  lb.  The  lift  of  the  plat- 

form is  1 J  In.  The  platform  is 
ordinarily  23  x  38  in.  in  size,  and 
7J  in.  above  the  ttoor  when  raised. 

I..applng   TooIn,  Internal  and  External,   Replaceable  Shell 
R.   &  C.  Lap  Co.,   Davenport,    Iowa. 

"American  Machinist,"  January   26,   1922 

The  laps  are  used  in  tool  mak- 
i:»g  and  production  work  in  the 
shop.  The  abrasive  shells  are 
supplied  in  two  grades.  The  laps 
are  made  for  both  external  and 
internal  use  in  sizes  from  i  in.  up. 
In  Fig.  1  is  shown  the  cylinder 
lapping  tool,  consisting  of  a 
floating  shank  and  an  expanding 
device  for  adjustin'g  the  size,  as 
well  as  for  taking  up  the  wear. 
In  Fig.  2  Is  shown  an  external 
lap  for  use  on  crankshafts.  A 
small  internal  lap  is  shown  in 
both  the  sectional  and  the  full 
view  in  Fig.  3.  The  lap  is  made 
with  a  standard  shank,  and  may 
be  fitted  in  a  lathe  or  drill  press, 
or  operated  by  hand. 

Cliv,  paste  on  3  x  5-in.  cards  and  fie  as  desired 
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SIJ  2   SSl  2|to4.. 
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OaMci  R  and  C,  Bandad,  fiwn  Ntw  York 

itockullatnetlitt.    Cait  iron, standard' litat,  20-5%  off. 
WROUGHT  PIPE— Warahoute  diicounti  aa  (ollowi: 

New  York     Cleveland         Chicaeo 
Black  Galv.  Black  Galv.  Black    GaU. 

lto3in.ata«lbuttwaldad.66%   53%   604%    47»%   62»%  48»% 
2l.oMn  ....llipw,ldad.6l«   47^    $8|%   441%   S^W,  M 

Mjlleable  Attintt      aaaiet  B  and  C.  Banded,  from  New  York 
stock  .ell  at  I  in  lc»i  10%.    Caat  iron,  standard  siua,  32-5%  off. 

.  J^.!^^^*'^^'***^®~^»'**'<""»  prices  in  cants  par  pound  ia lOO-lb.  lots: 

Open  hearth  sprint  *tecl  (bate) 
Spring  iiecl  (light)  (b«ir)   
C'oppeicil  Basicmcr  rods(baa«}. Huop  Heel   
Cold  rolled  strip  itaci   

F^loor  platat   
Cold  finithcd  shafting  or  screw . 
Cold  finiihed  flaii,  squares. .. . 
Structural  shapes  (base)   
Soft  itecl  bars  (baie)     
Soft  steel  bar  shapes  (base). . . 
Soft  Ileal  bands  (base)   
lank  plaiet  (base)      

Bar  iron   I  2  00^2.10  at  mfll)...  .,  .„ 
Drill  rod  (from  list)        S5(g)u0% 
Electric  waldint  wire: 

A    8.(10 
1           6.50 
A  <"  1  6.25 

New  York  Oevelan 3.50 6  00 
6.00 

6  00 6.  SO 

8.00 
3.38 

2.81 6.25 

8  25 4.70 

4.66 
3.35 

3.00 3. 85 
3  50 

2  58 2.41 2  48 

2  31 
2.48 2  31 
2.98 
2.58 2  41 
2.48 2  21 

S5^uO% 

55% 

METALS 

Current  Prices  in  Cents  Per  Pound 

Copper,  electroivtic  (up  to  carlois).  New  York    13 ,62| 
Tin,  5-ion  lots.  New  York    3 1 .  50 
Lead  (up  to  carlots),  St.  l.ouis,  5.40  ;  New  York    5 .  75 
Zinc(uptocarlots),  St.  Louis,  5.27Jj   New  York    S.6Ji 

Aluminum.  98  to  99%  iatatt.  1-15  N»»  Y«>'k  Cleveland  Chicago ton  lota          19 .  20 
Aniimonv  (Chinata),  toaapat.       SSO 
Copper  aheets,  base   19. S 
Copper  wire  (cartota)   , ,  I 
Copper  rods  (ton  lots)   
Copper  tubing  '  tOO-lb.  Iota) 
Btatt  thccis  (lOU-lb.  lots) 

•aaaaaaa* 

r«««««»«a • 

20.  SO 14.25 

17.75 

20.75 
15.75 

Brass  tubiog  (100-lb.  laa)    11.00 

20.00 

6.75 
19.50 
16.00 
21  00 

22  SO 17  00 
18  50 

18.00 

6.2S 23.00 
16.25 

19.50 
2)  00 

18.75 

20.50 
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METALS— Continued 
Brass  rods  (1,000-lb.  lots)      13.75 

15.00 
IS.  75 17.75 

17. 2S is!  75 Zinc  sheets  (casks)        8.50 
Nickel  (ingot  and  shot),  Bayonne,  N.  J.  36.00 
Nickel  (electrolytic),  Bayonne,  N.  J.  .   39.00 <  •  1  •  • •  ■  •  * 

Solder  (J  and  i),  (caselots)     23.00 22.00 19.00 

Babbitt  metui  (fair  grade)      30.  80 39.50 36.00 
Babbitt  metal  (commercial)      IS .  SO 13.50 9.00 

SPECIAL  NICKEL  AND  ALLOYS— Price  in  cents  per 
lb. 

Malleable  nickel  ingots   ..     45 
Malleable  nickel  sheet  bars   

...     47 
Hot  rolled  rods.  Grades  "A"  and  "C"  (base) . . . . . .     50 
Cold  drawn  rods,  Grades  "A"  and  "C"  (base;. ...     60 Copper  nickel  ingots   

...     37 Hot  rolled  copper  nickel  rods  (base)   ...     45 

Manganese  nickel  hot  rolled  (base)  rods  "D" — low  manganese       S-t 
Manganese  nickel  hot  rolled  (base)  rods  "D" — high  manganese     57 
Base  price  of  monel  metal  in  cents  per  lb.,  f.o.b Bayonne N.J.: 
Shot     32.00     Hot  rolled  machined  rod !  (base). . 48.00 
Blocks...;...   32.00     Hot  rolled  rods  (base).. 40  00 

Ingots      38.00     Cold  drawn  rods  (base).. 50.00 

Sheet  bars.. .    40.00     Hot  rolled  sheets  (base). .     45.00 

OLD  METALS — Dealers'  purchasing  prices  in 
cents  per 

pound: 
New  York  Cleveland  Chicago  | 

Copper,  heavy,  and  crucible      10.00 11.75 
10.25 10  75 

9  25 

Copper, light,  and  bottoms        8. SO 9.00 
8.25 

Lead,  heavy   ;       3 .  7S 4. SO 3.65 
Lead,  tea       2  75 3.25 6.00 3.00 

8.00 Brass,  heavy        S .  75 
Brass,  light       4  25 4.50 

5.50 
4.75 
S.OO 

No.  1  yellow  brass  turnings        5.00 
Zinc        2.7S 2.50 2.50 

TIN  PLATES— American  Charcoal  Plates— Br ght — Cent!  per  lb. 

New 
Cleve- York 
land Chicago 

"AAA"  Charcoal  Melyn  Grade: 
IC,               20x28,    112  sheets       20.00 18.25 18.50 

IX,              20x28,    112  sheets       23.00 
21.00 20.90 

"A"  Charcoal  Allaways  Grade: 
IC,                20x28.    112  sheets        17.00 16.00 

17.00 

IX,              20x28,    112  sheets       20.00 18.75 
19.60 

Coke  Plates,  Bright 
Prime,  20x28  in.: 

100-lb.,        112  sheets         P  50 11.00 
11.40 

14.50 
14.80 IC,               112  sheets        12.80 

Terne   Plate 

Small  lots,  8-lb.  Coating: 
100-lb.,    14x20         7.00 

5.60 7.25 

IC,           14x20         7.25 5.85 7.40 

MISCELLANEOUS 

Cleve- 
New York land 

Chicago 

Cotton  waste,  white,  perlb   $0.07\@$0. 10 
?G.12 30.12 Cotton  waste,  mixed,  perl  b.. . .        .055®. 09 

.09 
.09 

Wiping  cloths  per  M.,  131xl3J   50.00 55.00 

Wipmg  cloths  per  M.,  13Jx20J   SS.  00 65.00 

Sal  soda,  100  1b.  lots              2.80 2.50 2.65 

Roll  sulphur,  3601b.  bbl.,  per  100 
lb             2.85 3.2S 

3.50 
Linseed  oil,  per  gal.,  5  bbl.  lots. . .             .95 .95 .99 
White  lead,  dry  or  in  oil     100 lb.  kegs. New  York 

,12.25 Red  lead,  dry     100 lb.  kegs. New  York 
,12.25 Red  lead,  in  oil     100  lb.  kegs. New  York 

,13.75 Fire  clay,  per  75  lb.  bag   .80 1.00 

Coke,  prompt  furnace,  Connellsville..  .per  net  ton  33.25@J!3.50 
Coke,  prompt  foundry,  Connellsville..  .per  net  ton  ?4.2S@24.75 

SHOP  SUPPLIES 
Current  Discounts  from  Standard  Li»ti 

New       Cley«- 

....      „  .  York         land    Chicago Machine  Bolts: 

All  sizes  up  to  1x30  in          55%  60-10%        60% 
liandUx3in.  uptol2  in       40%  60-10-10%  60-10% 
With  cold  punchtd  sq.  nuts        40%          

With  hot  pressed  hex.  nuts  up  to  1x30 
in.  (plus  std.  extra  of  10%)       45%       54.00  off 

Button  head  bolts,  with  hex.  nuts        30%     33.90  net 
Hex.  head  and  hex.  nut  bolts         35%         
Lag  screws,  coach  screws         55%          

Square  and  hex.  head  cap  screws.  .  .  .75—10%         75% 
Carriage  bolts,  up  to  1  in.  X  30  in         4S%         60-10% 
Bolt  ends,  with  hot  pressed  nuts       55% 

Tap  bolts,  hex.  heads   -t-10-lS%   

Semi-finished  nuts  I  and  larger        70%       75-10% 
Case-hardened  nuts         65%          

Washers,ca»tiron,Jin.,per  1001b.  (net)  g4'.50  33.50 
Washers.cast  iron,  fin.per  lOOIb.  (net)        3.75       3.50 

Washers,  round  plate,  per  100  lb.  OfFhst      4.00        

Nuts,  hot  pressed,  sq.,  per  100  lb.  Off  list  2.  SO  3.  SO 

Nuts,  hot  pressed,  hex., per  1001b.  Offlist  2.50  3. SO 

Nuts,  cold  punched,  sq., per  100 Ib.Offlist  2.50  3. SO 
Nuts,coldpunched.hex.,per  100  Ib.Off  list  2.50  3.50 
Rivets: 

65-5% 
60-5% 

70-10% 
50-5% 

55% 

80% 

33^50 

3. SO 

I .  SO  net 
4.00 4.00 

4.00 

4.00 

Rivets,  Ain.  dia.  and  smaller        60-5%  60-10-10%    60-10% 
Rivets,  tinned        60-5%  60-10-10%  4ic.  net 
Button  heads  f-in.,  J-in.,  1x2  in.  to  5 

in.,  per  1001b   (net)      33.70  33.25 
Cone  heads,  ditto   (net)        3.80     3.3S 

1}   to   l|-in.   long,   all   diameters, 

£^7"/?^  per  100 lb        0.2S       
I  in.  diameter   EXTRA 
\  in.  diameter    EXTRA 
1  in.  long,  and  shorter    EXTRA 

Lpnger  than  5  in    EXTRA 
Less  than  200  lb   EXTRA 
Countersunk  heads   EXTRA 

Copper  rivets   
Copper  burc   

0.15        
0.50       

0.50       
0.2S       

0.50       
0.35       33.35  base 

60-5%  50%      50-10% 
40%  50%         

33.00 

3.10 

O.IS CIS O.SO O.SO 

0.25 

0.50 

Lard  cutting  oil  (SO  gal.  bbl.)  per  gal. 

Machine  oil,  lubricating,  (50  gal.  bbl.) 

per  gal   
Belting— Present  discounts  from  list  in 

fair  quantities  (J  doz.  rolls) 

Leather: 
Light  grade   

30.65      30.50     30.67i 

0.45        0.35 0.40 

S0%    50-5%   60-10% 

Medium  grade      40-5%  40- 10-2 i%     50% 
Heavy  grade         35% 

Rubber  and  duck: 

First  grade         60-5% 

Second  grade   60-10-5% 
Abrasive  materials — In  sheets  9x1 1  in. : 

No.  1  grade,  per  ream  of  480  sheets, 
Flint  paper         35.84 
Emery  paper        ,    8.80 
Emery  cloth          27.84 
Flint  cloth,  regular  weigh  t,width3i 

in..  No.  1  grade,  per  SO  yd.  roll,         4.50 
Emery  discs,  6  in.  dia..  No.  1  grade, 

per  100. Paper    1.32 
Cloth    3.02 

40%       40-5% 

SO- 10%  40- 10% 

60-5%  60-5% 

33.85 

11.00 

32.75 36.48 
8.80 29.48 

4.9S 

1.49 
3.20 
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New  and  Enlarged  Shops 
Machine  Took  Wanted I*    atym.    I>irrh    Ast — W«iV«r  pWM  •nd 

M»  t-irk»^  Wmvm'ImIl  (MM). 

MaafB«<«rpr  wlTaHaniiwn  aweMiwry 
MtUli«  ouu'IUm  aUOUr  la  No.  4  <'ln- i;  aa»  Wekotl  acTMr  «Mtl«a  Murtno 
U  kL   I   t   n  :  OM  l«   ta.   WolccKt 

■I—    R    J.    Banu)    Co.. 

fMrtM 
^-_    .   A*».    w     LtorC 

•Ml  Jlilii.  «■»,»■>■  *-**,*■  »  •  "> 
1  ■Liu  .  •«•■«>. 

POM 

tcti  Inc.  18«4 
Mulpntont  fur 
tilim  and  on- 

».  T,  Om»«*— W.  U  Parturd — modarn 
■crvwcaitliic    lotk*;    It    In.    wming.    I    ft. 

T,  »•«  T. 

«  4rfll 

TiM  Miotrie  Motor  « 
lard  St— «   •looirle 
Mid   MTWal    taUlM. 

liiniiiBiifc  mtt    am   t  1LM4M  *ti 
»Mfc>*i  m—*  mi»m  «rt«*i  «■•  t*  la  ■  l« 
f&   aM  «•■  }l  «.  ■  1«  (L  MlM^  kMb  Wit 

IMt    Nanli 

to 

jr.  T,  »••  Twfc  t1i»  Wk  Manufactur- 
IM  Cu  l*>«  •way,  •ipartmental  work— 
MOMlo  chock,  drtnacnattser  and  li)i<>mal 
B"*»«  •H»<-hn>rni  t«r  No.  II  Brown  and 
Ifcatfl  L'Blr»rMl  (Tlndvr. 

-W.    P.    Parl«y,     lOOt 

tft,  ••  ar  tl.  aad  ••■  U  kk. 
Hart»r4  m^-maahbiM-jr  and  oqulpmrnt  for 
•••>o»»«  BiTliuia  flu-lory. 

L'MM     SL— talha.     14 
Buahnall,      (21 

In.'II     la     bark 

rsdial 

mrod;  drill  arraa;  honch  mlllor  and  port- 
•Ma  dMrte  4<JI;  amall  tool  aqulinnrnt  lor 1MB  tur  Motor  mwlra  and  ■mall  maohlna 

«»»• 
v«k  I 

/OwM  M^  nam  arm 

am  1  la  •  U  {a  flat  iwtm 

r^ja  l>  la.  It  la.l«la«rUlamM 

^^  ••   la    ■   •   a   kaary   u*»  twrat 

.o». 

O..    Claaalaa^    Tha    A.    A    B.    Box    Co 
MM  WoodUnd  A»«!h.  C.  RotSrtiuSic^ 

haad  Mwa.  Uthva  and  (kw  nallarik   ̂ ^ 
WnlUaiUw  Co..  I  111  WcM  Town  St..  V.  A. 
llaJlaet^    Sacy.— aavaral    plaoea    of    matal 

11  la  katwaM  «aa- 

«.-j   .  --  . — i---"-  Mlllar-Van  Horn  Co- •«***«•••«  *-  t.  Van  Horn.  Purch.  Ajiu ••>•  drill  pr*«a  and  onr  srlndrr. 

(vaeowaraar) — hollow  ehtaH>l  mortlM>r. 
PMm  MaatfaOo    r   Oalbo — machinery  and tool*  for  aaw  sara«e  on  Pino  8t. 

rJ^*v*JSS^  Tha  Star  Wry.  A  Machlna Oa.  V.  ppak.  Porch.  A«t  —machinery  and 
•«M»«aM  tar  foundry  and  machlna  ahop. 

-.-—  -  JT  „■>•  RoawrfaW.  Ill  FItawaiar ■L— twvaral  (•  la.  aqaara  aiiaara.  (uaad). 

M,'^,^''*"'!^  ."Hia  Acmo  Stamplna  A SltJ^-  *?'  Corllaa  8t — nnr  1  A  tfllaa doabia  crank  (aarMl  praoa.    (u>c<l). 

-TW    
r  Oa.  U*  P*r«ar  ■!,    awtal  vork. 

Ii«i     TW  Pgaa   AM*  Mta*^   fif 
I   A««^  i    J    n«aa.   P«r<fc    A«i  — 
'».  Art*  praaa  aad          ̂ - 

„^^.  ̂ y"  ■  ̂'.  Maaaararalth — machinery fi**  ̂ Witnaaiit    for    prapoaed    saraca    In 

S%,' 

■Tha  Cabia  Auto  Co.— aqnip. propoawl  carao  on  Main  8u 

'"^     ■?•*•""•— ^'-      Van     Llaahoai— at  for  auto  rapair  work. 

•Jfc.  BMaaaka  ICrlaor  Broa.,  lit  Mll- »ai*aa  A»a. — aqulpmi-ni  for  auto  rapair 
i<M»  lacludlBf  t  ton  praaa. 

—!?•'  Madljaa  Tha  Madlaon  Oaa  A ■Mtrte  Co..  IM  aaat  Main  81..  J  m.John, 
""^r-— <"  fP*»  aqulpmrnt  far  propoaad aarvtm  «atloa  aad  (ara«.  on  Main  81. 

^.l^fl-**""*"-  ffc*  ■?«»«  Bnd  Oara«a, '^'— !***»»»  —4  ramwood  Avaa.— madhim 
aiaa  mmi  praaa  for  ua*  In  carac*. 

Machinery  Wanted 

aaw    fa    m   aiad   M    ka.     maSS     MalpaMai 

ftp  aawa  aad  WMlaWa  .   m'  ■  «7     *Wianlii 

..  C.  Olaan.  Rnula  I,  Box 

V  -r"."  ""^I  braka.  foldar  rolla. b«r«MC  tna<<ilaafc  Wadar  and  rul«r. 

iplata 

'•  *W  «YMJ^|J""<St5iSilr"aW machlna  for   aaaa ■U   R.  Waaka  Kna.  Co. — ilaaa  Maal  tubin* 

^  C^aaa,  aiaAatd  The  PhoenU  W.hi|..ii <>»,  HMMiifaeturar  of  woolana,  Jaraoy  cloth, 
ate— oaa  olpth  dryinc  maohina.  Haathciii<> 
Uprtgkt  prafarred. 

."^Jt  !?■%!•*••—''■*•  Byboa  Pottary  Co., c/o  T.  B.  Mc«.'oun — machlnrry  and  equip- meat  for  propoaed  pottary   pbuiL 

.   .    Ckartaa    ai*er— O.    Hall— Hva-cut "Unk  A  Unk"  2«  or  M  In  be<l  aiiaoe  knit- line  machlna;  one  t-aplndir  ahean  winder 
machine;  too  or  (00  aoven  point  aiasla thraad  loapara,  (uaad). 

..JP«»K  ?••"'*""'*•  Ounbert  Packinx  Co., MM  Mth  81 — inlacellaneoua  meohankMi 
equlpmant  fur  the  manufacture  of  aauaaaaa 

etc  ~ ^M>aa..  BemldJI— The  BemMjl  Woolen Mllla— onr  nn|>i>lnx  machine  aultabia  for 
napplnc  Munkrta,  (uaed). 

Mlaa.,  r»ra«B  ralla— The  Pervua  mila 
Woolen  Mllla  Co — tine  clolh  drying  ma- 

chine, (uai<d), 
Mian.,  Mankato— Tlie  Mankato  Co-opar«> 

tlva  Dairy  Awin.,  A  U  Valfel,  M«r. — loa 
cream  nittiliiiuTy.  IncludInK  ll  ton  loe  ma- 

chine and  B<ime  cream  vala. 
Ma,.  Jeplla— A.  Boawell  A  Co.,  «tl  Main 

St.,  manufacturer  of  face  powder,  eto,  H. 
Arthur.  I'urch.  A«t. — powder  srlndera  and mixers. 

Ma.,  JapUa— H.  Haknn.  Friaeo  Bid*.— 
laoaa  crlndera  tor  power  aqulpmanC 

Ma.,  Jeplla — The  Jonca  Optical  Co.,  Sn( 
Main  Bt  -  Icnac  crlndrra  and  pollaher  for 
power  equipment. 

Mo..  Jeplla — The  Kcyatnne  Product*  Cii.. 
10th  and  Wall  8ib„  ().  ().  Dtilxell,  Mrr.  and 
Purch.  Act. — belling  and  ahafting  (or  auap factory. 

Ma..  Joplla— Ttio  Printcra  Bullelln,  UtI 
Main  HI  .  J.  Anderaon,  I'urch.  A|rt. — lino- 

type, power  metal  culling  off  machine, 
Birnulype  machine  and  casting  box  for  print 
ahop. 

Ma..  JapHa — A.  Slcvrna,  Tnj  Virginia 
Ave. — air  oomprcasor,  belting  and  ahnftlng. 

Ma.,  Kaaaaa  City — C.  Thomiiaon.  »«th 
and  Holmra  Hta. — belting  and  ahafting  for oroamery. 

Ma..  81.  Laala — The  Acme  Rlcotrlo  CV>., 
Stl  Market  St.— CuHia  air  oompreaaor,  with 
tank  and  motor. 

Ma.,  at.  1-aala— The  NatL  ImA  Co.,  Til 
Cheatnut  St.,  W.  M.  Ixiwry,  Puroh.  Agt.— 
one  a.o.  electric  driven  mine  holat,  ropa 
capacity  of  Soo  ft  of  li  In.  ropa,  singta 
laid  on  drum,  capacity  It.OnO  lb,  unbal- 

anced load  rope  full  Zt.OOO  lb.  ;  two  1,(00 
ou.ft,  free  air  per  min.  air  compressors,  loi) 
lb.  presaure,  motor  or  belt  drive,  a.c.  direct 
connected,  preferred :  two  2,000  ou.ft  fi«a 
air  per  mln.  air  oompreaaor,  100  lb.  praa- 
sure,  motor  or  belt  drive,  140  lb.  ataam 
preaaura,  1,150-1. son  k.w.  a.e.  generator,  l 
fhaaa,  «  cycle;  one  low  praaaura  turbine, 
40  lb.  ataam  praaaure,  l.StO-l.SOO  k.w.  a.c 

ganarator,  t  phaaa,  (O  cycle. 

_  W,  J_  BallevHIe— The  Thompaon  Machine 
Co.  Ml  Main  St.,  W.  J  M.  Walker,  Treaa.- 
Oenl.  Mgr. — blue-prlntlntr  machlna  and 
Bleel  filing  equipment  to  file  drawings,  trac- Inga  and  aketehea. 

N.  T.,  Blagfcamlaa— The  Nallleas  Heel 
Co.,  Court  andMllford  Sta,  O.  Cone,  Purch. 
Agt. — special  maehlaary  and  equipment  (or 
the  manufacture  of  dioa  heels. K.     T., 

Mfg,  Co,  «S» 
don.  Purch.  Agl. — machinery  and  equip- 

ment for  the  manufacture  of  storage  oalM, 
charging  apparatus  and  panels. 

W .  T.,  Bafala— The  BufTalo  Nipple  A  Ma- 
chine Co..  Ill  Olenwood  Ave.— enameling 

oven. 

W.  r.,  Carthaae— R.  H.  Relchel— priming 
pr«iaee  and  other  machinery  requirements (or  dally  newapapar. 

*.  T..  Ckamaag— O.  Bhaw  O). — aaw  min 
machinery  aad   aqtilpmant   to  replace  Art 

Wufcamloa— T.,.    A    8.    Battery 
IS*  Waahlngton  Ave.,  C.  H.  Lang- 
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N.  Y.,  Franklin — F.  Hoffman — machinery  Pa.,    PhUa. — H.    Swoboda    &    Sons,    Inc.. 
and     equipment     for     making     pastry     and  1027   North    Bodine    St. — acid    vats,  convpy- 
bread,   incUulingr  pan.s,   mixing  troughs  and  or  systoms,  flni.fhing  and  polishing  machin- 
mi.xer,  electric  driven.  ery  for  leather  factory. 

Metal  Working  Shops 

N.  T.,  Jamestown — H.  R.  Ericson,  14 
Spring  St,,  Ext. — small  or  medium  size 
printing  press  and  small  engraving  machine 
or  machinery. 

N.  Y.,  Jamestown — C.  P.  Carlson,  19  Nor- 
vpood  Ave.,  Sta.  A. — printing  press,  (new 
or  used). 

N.  Y.,  New  York — J.  W.  Sullivan  Co.,  827 
East  9th  St. — steam  driven  2  stage  air  com- 

pressors with  capacity  1,200  cu.ft.  per  min. 

N.  Y.,  Rome — W.  E.  Allison  Co.,  Wash- 
ington and  Front  Sts. — ^knitting  looms  and 

machinery  for  the  manufacture  of  under- 
wear, etc. 

N.  Y.,  Rome — F.  C.  Spadaforce,  831  East 
Dominick  St. — complete  electric  driven  air 
compressor  and  tank  for  high  pressure. 

N.  Y.,  Schenectady — The  Mary  Ann 
Creek  Mining  Co.,  Inc.,  469  State  St.,  W.  F. 
Wellman,  Purch,  Agt. — fine  grinding  ma- 

chines, Ball  or  equal ;  cyanide  oil  (loLatic^n 
equipment ;  rock  drills,  air  compressor  and 
rock   handling  equipment. 

N.  Y.,  Utictt — The  Utica  Independent 
Laundry  Corp.,  21  Grant  St.,  B.  Abelove, 
Purch.  Agt. — machinery  and  equipment  for 
modern  laundry. 

N.  Y.,  Watertown — A.  E.  Marshall,  I.  O. 
O.  F.  Bldg.,  Stone'  St. — machinery  and equipment  for  repairing  and  charging  stor- 

age batteries, 

N.  Y.,  Watertown — The  Shaughnessy 
Knitting  Co.,  208  East  Moulton  St.,  M.  J. 
Shaughnessy.  Purch.  Agt. — machinery  and 
equipment  for  the  manufacture  of  fibre  silk 
underwear. 

N.  Y.,  Wat«rtown — P.  S.  Slate,  Otis 
Bldg. — slnafting  and  transmission  equip- 

ment and  electric  motors  for  board  mill  at 
Black   River. 

N.  Y..  West  Seneca  (Buffalo  P.  O.) — The 
Triangle  Dairy  Co.,  Inc.,  W.  J.  Milligan.  236 
Triangle  St.,  Buffalo,  Purch.  Agt. — machin- 

ery  and   equipment  for   proposed   dairy. 

N.  C,  Canton — W.  T,  Barker— canning 
machinery  and  equipment  for  proposed  fac- 
tory. 

N.  C,  Klnston — R.  W.  Fowler  Co. — cold 
storage  and  ice  making  machinery  and 
equipment. 

N.  C,  Salisbury — The  Rowan  Creamery 
Co.,  W.  G.  Yeager,  Mgr. — butter,  creamery 
and  refrigerating  machinery  and  equip- ment. 

N.  C.  Wilmington— W.  C.  Smith,  P.  O. 
Box  1128— machinery  for  knitting  mill  and 
machinery  for  sawmill. 

O.,  Cincinnati — The  Maxwell  &  Roths- 
child, Textile  Bldg. — one  doubling  and 

folding  machine,  Windle  make  preferred, 
(used). 

O.,  Cleveland — ^The  Industrial  Fibre  Corp. 
of  America,  West  98th  and  Walworth  Sts., 
W.  W.  Birge,  Pres. — twisting  and  reeling machines. 

O.,  Cleveland — The  Western  Novelty 
Mfg.  Co.,  1540  East  49th  St. — one  12  x  18 
or  14  X  22  press  and  30  in.  paper  cutter. 

O..  Cleveland — The  Wilberite  Roofing  Co., 
Brook  Park  Rd.,  F.  S.  Wllber,  Sales  Mgr. 
— additional  machinery  for  the  manufac- 

ture of  roofing  materials. 

O.,  Colnmbus — The  State  of  Ohio,  Dept. 
of  Welfare.  Oak  and  9th  Sts.— steam  driven 
air  compressor  for  Massillon  State  Hos- 

pital, Massillon,  estimated  cost,  $6,000  ;  ice 
manufacturing  machine,  10  ton  capacity, 
for  Ohio  Sanitarium,  Mt.  Vernon,  estimated 
cost,  {6,500  ;  coal  crusher  and  conveyor  for 
the  Cleveland  State  Hospital  Cleveland,  es- 

timated  cost,    $3,500. 

Okla.,  St.  Louis — A.  S.  Partridge — double 
engine,  single  drum  hoist. 

Pa.,  Bradford — ^The  Bradford  Era — fast 
prmting  pres.s  and  other  equipment  for  pro- 

posed printing  plant. 

Pa.,  Erie — The  Odin  Stove  Mfg.  Co. — equipment  for  stove  factory  on  West  12th St. 

Pa.,  Philo, — The  Phila.  Brewing  C*, Fairhill  and  Clearfield  St«. — woodworking machinery,  steam  bending  machine  for 
wood,  metal  working  machine  and  various 
machines  for  brewery. 

Pa.,  Phlla.— The  Superior  Knit  Wear 
<  orp..  8lh  and  Wallace  Sts. — double  rolling napping  machine  60  in.,  (used). 

Pa..  Pittsburgh — The  A.  S.  Davison  Co., 
Oliver  Bldg.— one  10  ton,  60  ft.  span  over- head traveling  crane. 

Pa.,  Warren — F.  Nichols,  Balzinger  Blk. 
— machinery,  tools  and  equipment  for  mod- em shoe  repair  shop. 

S.  C,  BennettsvlUe — O.  R.  Brown — ma- 
chinery to  manufacture  boxes,  barrels,  etc. 

S.  C,  Clinton — The  Thornwell  Orphanage, 
L.  R.  Lynn,  Pres. — machinery  and  equip- ment for  laundry. 

S.  C,  Greenwood — M.  C.  Marshall — com- 
plete machinery  and  equipment  for  canning factory. 

W.  Va.,  Parkersbnric — The  Seward  Wire 
Co.,  T.  J.  Seward,  17  West  42nd  St,  New 
York,  Mgr. — insulated  wire  machinery  for 
manufacturing  rubber  covered  electric  wire. 

Wis.,  Appleton — The  Weber  Knitting 
Mills,  624  Richmond  St, — motors,  power 
machinery,  knitting  and  .special  machinery 
for  proposed  knitting  mill  on  Main  St. 

Wis.,  Clinton  —  Terwilliger  — ■  gasoline 
storage   tank  and   pump   for   garage. 

Wis..  KIdorado — Dodd  School  Cheese  Fac- 
tory, Rtoute  1,  F.  Dodd,  Pickett,  Purch.  Agt. 

— belt  driven  machinery  and  vats  for 
manufacturing  cheese. 

Wis.,  Hartford — J.  A.  Orlmm — conveyor for  coal  hoppers. 

Wis.,  Hartford — A.  P.  Janzer,  Palace 
Bakery — mechanical  baking  equipment, steam  tank. 

Wis.,  I.ake  Geneva — The  Mann  Candy 
Co.,  c/o  F.  Mann,  Pres.— motors,  refriger- 

ating machinery  and  special  machinery  for 
proposed  Ice  cream  plant. 

Wis..  Madison — The  Bd.  Normal  School 
Regents,  Capitol  Bldg.,  W.  J.  Kettle,  Secy. 
■ — blacksmith  machinery  and  machinery  for 
tool  repairing  at  State  Normal  School, Plattevllle. 

Wis..  Milwaukee — ^J.  C.  Heisa,  5010  Vliet 
St. — air  compressor  complete  with  motor and  tank. 

Wis..  Milwaukee— H.  Nesser,  1257  26th 
St. — ^portable  power  sawing  outfit. 

"w'ls,,  Morgan  (Gresham  P.  O.) — O.  E. Morgan — belt  driven  planing  mill  ma- chinery. 

Wis.,  Portage — The  Market  Grocery — mechanical  baking  equipment,  including 
oven,  portable  Vulcan  or  equal. 

Wis,,    Prairie  du    Chien — The   Prairie   du 
Chien  Woolen  Mill  Co.,  J.  W.  Paris,  Secy.   
about   28    looms   for   woolen   mill. 

Wis.,  Pulaski — The  Northern  Oak  Chair 
Co.,  c/o  F.  Poprocki — special  woodworking machmery. 

Wis.,  Rosholt — J.  Wiza — gasoline  storage 
tank  with  pump  and  air  compressor. 

Wis.,  Stnrgeon  Bay — Peterson  Bros.  Co.. 
c/o  G.  Peterson — equipment  for  auto  re- 

pair work  including  compressor,  one  ton 
press,  etc. 

Wis.,  TrlpprlUe  (Glendale  P.  O.)— H. 
Wheeler — complete  equipment  for  black- smith shop. 

Wis.,  Trnesdale — The  Truesdale  Canning 
Co.,  78  North  Main  St.,  E.  Mischler,  Pres. — 
canning  machinery  and  conveyors  for  pro- posed  cannery. 

Wis.,  M'aukesha — O.  W.  Rowlands,  Route 
9 — special  machinery  for  proposed  pas- teurizing plant. 

Wis..  Wisconsin  Rapids — Hein  &  Sutor, 
142   1st  St. — paper  cutting  machine. 

Ont..  Niagara  Fails^E.  Coste  &  Co., 
Ltd.,  has  taken  leases  on  a  large  area  In 
Tilbury  West  and  plan  to  drill  for  natural 
gas — natural  gas  drilling  equipment.  Es- timated cost,   $35,000. 

Ont.,  St.  Jacobs — The  Snider  Flour  Mill- 
ing' Co.— modern  flour  milling  equipment. 

Ont.,  Welland — The  Empire  Cotton  Mills, 
Ltd. — 150  automatic  looms  for  weave  shed addition. 

Ont.,  Woodstock — A.  Hastings  &  Son, 
Dundas  and  Berch  Sts. — seven  visible  oil 
and  gas  pumps  operated  by  electric  vac- 

uum system. 

Man..  Winnipeg — The  W.  A.  T.  Elec- 
trical Mfg.  Co.,  402  Lotredale  Ave. — auto- 
matic machine  for  wrapping  celluloid. 

Cat.,  San  Francisco — L.  R.  Lurle,  Flat- 
Iron  Bldg.,  has  had  plans  prepared  for  the construction  of  a  1  story  machine  shop  on 

fP}^n  ̂ *-  "®^'"  5'h  St.  Estimated  cost, $15,000.     S.  Helman,  57  Post  St.,  Archt. 
Conn.,  Wat«rbary — The  Connecticut 

Light  and  Power  Co.  Lakevllle  St.,  has  had plans  prepared  for  the  construction  of  a  4 
story  60  x  135  ft.  garage,  etc.,  on  Freight St.  Estimated  cost,  $100,000.  L.  A.  Wabh, 51  Leavenworth   St.,   Archt. 

XT™-,!   Chicago— R.  F.  Prance,  Archt,.   IBS North  Clark  St.,  ia  receiving  bids  for  the 
construction  of  a  1  story,  100  x  200  ft,  ear- age  at  2470-78  North  (21ark  St.,  for  K.  R. 

Fc'Jfn^n  "Z"     BTchitect.       BsUmatcd     coat, 
111.,      Chicago^Newhouse     &     Bumham, Archts.,  4630  Prairie  Ave.,  are  receiving bids  for  the  construction  of  a  1  and  2 

story,  140  x  308  ft.  garage  on  Fair  Oaks Ave.  and  Bway.,  for  E.  Bain  and  L.  A. 
Wolf.     Estimated  cost,  $80,000. 

lU.,  Chicago — C.  D.  Paschong,  6445  South Sangamon  St.,  has  awarded  the  contract  for the  construction  of  a  1  story,  110  x  150 
ft.  garage  on  Calumet  Ave.  and  63rd  St. Estimated  cost,   $70,000. 

Ind.,    Hammond — Jones   &   Laughlln   Co Ross  St.,  Pittsburgh,   Pa.,   plans  to  build  a 
steel  plant  here.     Probably  private  plans. 

Ky.,  Louisville— The  Haury  Motor  Co., 
811  South  3rd  St.,  has  awarded  the  con- 

tract for  the  construction  of  a  2  story,  60 
X  200  ft.  garage  on  3rd  and  York  Sts.  Es- 

timated cost,   $75,000.     Noted  Feb.  9. 

Mass.,  Sprlngfleld — The  Westinghouse 
Electric  &  Mfg.  Co.,  Page  Blvd,,  will  build 
a  1  story,  80  x  520  ft.  addition  to  its  plant, 
for  the  manufacture  of  electric  specialties. 
Estimated   co.st,   $100,000. 
Mass..  Westfleld — The  Poster  Machine 

Co.,  South  Broad  St.,  Is  having  plans  pre- 
pared for  the  construction  of  a  1  story  25 

X  120  ft.  addition  to  Its  plant  for  the  man- 
ufacture of  textile  machinery.  Estimated 

cost,  $35,000.    Private  plans. 

Minn.,  Minneapolis — ^The  Amer.  Elevator 
&  Warehouse  Co.,  has  purchased  the  plant 
of  the  Amer.  Malt  &  Grain  Co.,  on  Chllds 
St.,  here,  and  plans  to  build  an  addition. 
Estimated  cost  Including  equipment  $50,- 
000.     C.  E.  Thayer,  Pres. 

X.  H.,  Manchester— The  Commonwealth 
Last  Co.,  SomerviUe  St.,  has  awarded  the 
contract  for  the  construction  of  a  2  story, 
91  X  160  ft.  factory  on  Maple  St,  for  the 
manufacture  of  shoe  lasts.  Estimated  cost, 

$40,000. N.  J..  Trenton — FItzglbbon  Crisp  Co., 
Calhoun  and  Dunham  Sts.,  has  awarded  the 
contract  for  the  construction  of  a  1  story, 
50  X  100  ft.  factory  for  the  manufacture  of 
auto  bodies.     Estimated  cost,  $10,000. 

N.  Y.,  Oswego— The  Pltzglbbons  Boiler 
Co.,  23  Mercer  St.,  plans  extension  to  plant. 
Estimated  cost,  between  $40,000  and 
$50,000. 

N.  Y.,  Boohestei^— W.  P.  Farley,  1005 
Harvard  St.,  plans  to  build  a  machine  fac- 

tory on  Halstead  St.  Estimated  cost,  $8,- 
000.     Architect  not  announced, 

W.  Y..  Salamanca — C.  R.  Gibson  plans  to 
build  a  2  story,  45  x  110  ft.  garage  on 
Wildwood  Ave.  Estimated  cost,  $40,000. 
Architect  not  announced. 

O.,  Cleveland — J.  Basta,  7001  Union  Ave., 
has  awarded  the  contract  for  the  construc- 

tion of  a  1  story,  50  x  80  ft.  garage  at 
11903  Miles  Ave.     Estimated  cost,  $40,000. 

O.,  Cleveland — The  Bd.  IJduc,  Mast  Bth 
St.  and  Rockwell  Ave.,  will  receive  bids 
until  May  15  for  the  construction  of  a  2 
story,  65  x  246  ft.  addition  to  high  school 
on  Scranton  Rd.  and  Castle  Ave.,  Including 
manual  training  and  workshop  depart- 

ments.    Estimated  cost,   $400,000. 

O.,  Cleveland — The  Vlohek  Tool  Co., 
3000  Bast  S7th  St.,  has  awarded  the  con- 

tract for  the  construction  of  a  1  story.  49 
X  82  ft.  heat  treating  plant  on  East  87th 
St.     Estimated  cost,  $40,000. 

Pa.,  Erie — Odin  Stove  Mfg.  Co.  plans  to 
build  a  26  X  122  ft.  factory  on  West  12th 
St.  for  the  manufacture  of  stoves.  Esti- 

mated cost,  $10,500.  Architect  not  an- nounced. 

Pa.,  Kane— The  E.  &  O.  Mfg.  Co.,  of 
Fredonia,  N.  Y.,  manufacturer  of  auto  sig- 

nal lamps,  plans  additions  and  alterations 
to  former  plant  of  Berry  Truck  &  Body 
Co.  here.  Estimated  cost  between  $15,000 
and  $20,000. 
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_  ^  DXraU— H  Sch*rar.  440  Baat 
Jatfarsoa  Ava..  manufactarvra  of  auto  trim- 
mlasa  aad  uptioUi  •>rtns  malvrlala.  baa 
avardad  Iba  oontrart  fur  tha  conatruetlon 
or  a  10  alary,  ((  s  l4«  fu  ahopa  and  offlea on  Woodward  Ava.  BKbnatad 

Ifl.OOO. 
Wab  .  galaiaaaa  Thi  City  la  havtnc 

plana  praparad  for  tba  eonatnietlon  of  a 
■aa  plant  Batlmatad  ooat.  tt.OOO.OOO. 
Buraa  *  UcDonnalL  Inlaratato  Bids..  Kan- 

aka ctiy.  Mo.  Kncra. 

M.  T.  AMa«aay— The  Arm*  Milling  Co.. 
nil  an.  pinna  lo  Imlld  a  I  story.  14  x  10  ft. 
and  I  alary  10  x  it  ru  addition  to  Ita  (aad 
mID.  Itara.  Ratlmatrd  coal.  tlO.OOO.  Ar- 
rbltart  not  anaouncad. 

K.  r..  BaVala— Tho  OuPont  Fibre  Silk 
I'o.  ha*  atrardvd  ihe  contract  for  tho  con- 
(trv-tton  of  «n  addition  to  Ita  iillk  plant  on 
iUv»r  Kd.  Ratlmalad  ooat.  tt.OOO.OOO. 
Malfd  ApHI  It. 

W.  T,  LtMla  PalU— The  Bamctt  I^calhrr 
Oa.  II  l^lton  81..  NVw  York,  haa  awanlvd 
tiM  contract  for  the  ronBtrurtlon  nf  a  fac- 

tory. Iwr*.     Kotlmalcd  roM.    tlOO.OOO. 

M.  T,  i.ii*Mi4  O.  P.  Hardy.  Bnsr..  100 
Bway.  Now  Tork  City,  la  racelvlnc  hldn 
for  Dm  eonalrurtlon  of  a  pai>cr  milt  hcr< 
for  A.  W.  Jack  Corp.  IBrtlmated  roM  lo 
axeasd  1100.000. 

W.  T.  Kaw  Tat*— AUIa  MoapHal  Pomm.. 
Albany.  Kaa  awardMt  the  contract  for  the 
conatrurllon  nf  a  bakery  bulldlnc.  etc,  al 
Ibe  Manhattan  Riale  lloapllal.  Wards  la- 
land,    hw*.      Kailmated    root.   IliO.Ono. 

•,  Barbarian— The  Rlllca  Hand  Cn   plana 
to  balM  a  aand   plant  to  raplaca  the  on* 

troyadf  by  tn.    ■otimntad  coat. 
latly 

It*. 
O.  rtneinnati — TIrdr  *  t<ec.  Arehta..  OO] 

4lb  Natl.  lUnk  ItMa  .  will  anon  recalve 
bida   (or  tha  cnnatructton  of  a   t   atory.   01 

Fn,  aita  1^0  Brla  Burial  Caaket  Co.. 
tOtb  mnd  Poach  Sta..  la  havlnc  plana  pre- 

pared (or  the   >n  of  a  I  atory,  tOO 
S   too  ft.   rar.i.  V    alone    the  trnoka 
of  tha  Tenna)  I     x   ..  U.  between   tth  and 
10th   Sta.     Balluiatod  coat.   tlOO.OOO.     Pri- 

vate plana. 

Pa..     P(M»b«r«b— H.    J.     Helm    < 
awarded   the  contract   for  thr   rcn 
of  a  0  atory.  tl  x   110  ft.  qiachrlti  : 
Katlmated  coat,  tttO.OOO. 

Pa..  PhUa.— Powara,  WaUthtman-Roaan- 
nrten  Co.  Ill  Pnrrlah  St.,  tma  awarded 
uta  contract  for  tba  oonainiotlon  of  a  S 
atory.  41  x  10  ft.  ehamlcal  plant  on  tith 
aad  Mooro  Sta.     BMlmatad  ooat.  ItO.OOO. 

Pa..  Pittabnigb'  -Tha  St.  Lou  la  Inde- 
pendent Paolilnc  Co.  haa  awarded  tha  oon- 

trart for  tha  conatruetlon  of  a  t  atory,  loi 
X  to*  fU  cooler  bulldinc  at  Itit  Sutlon 
St.  Batlmated  coat.  ttO.OOO.  Noted  April 
•T* 

B>  I.,  Olneyrlll*— I^Poutre  Broa.,  e/o 
Ijifayrtte  Worsted  Mills,  Woonsocket,  plan 
to  build  a  larca  t  atury.  splnnlns  mill,  here. 
Architect  not  announced. 

Wla..  Applatan  The  Weber  Knittinc 
Mllla,  iU  Richmond  SC.  pUns  to  build  «  1 
and  ]  atory,  41  x  10  ft-  knittinc  mill  on 
Main  81.  Kstlmatad  ooat.  tto.OOO.  Arohl- 
tect  not  announced. 

Wla..  llartrord — A.  P.  Janser.  (Palace 
Bakery),  will  build  a  t  story,  tO  x  70  (t. 
addition  to  bakery.  EJatlmatad  coat, 

tlO.OUO. Wis.,  Lake  Oen*T»— The  Mann  Candy 
Co.  c/o  V.  Mann,  Tree ,  has  awarded  the 
contract  for  the  conatruetlon  o(  a  1  atory, 
to  s  100  ft.  h>o  craam  Caotory,  Batlmatad 
ooat.  116.000. 

Wis.,  PraIHe  dtt  Thlen — Tha  Prairie  du 
t'hien  \V..(,l..n  Mill  Co.  will  receive  bida 
until  May  2(1  for  the  construction  of  a  2 
story,  47  x  117  ft.  woolen  mill.  Katlmated 
cost.  1100.000.  J.  W.  Paris,  Sery.  Park- 
Inaon  *  Dockendorfr,  Linker  Bids.,  La- 

Crooaa,   Arrht. 
Wla.  TniMdal<^-The  Trueadale  Can- 

nlnr  Co..  7t  North  Main  St.,  Kenosha,  la 
havinc  preliminary  plana  prepared  for  the 
con""-""-"""  nf  a  J  story  cannery.  Bstl- 
mnt  I"! ween    150,000    and    160,000. 
K.  >  ires.    O.  H.  Lelpold,  110  Mar- 

tin ^>..    i'.i.i'.vdukee,   ArchU 

Wla.  Wankeeha»-0.  W.  Rowhinds.  Route 
1.  la  reoelTlnar  bids  for  the  construction  of 
a  1  story,  40  x  It  (L  paateurlalnv  Plant 
near  here.  Rstlmated  ooat.  111,000.  F*.  R 
Oray.  Plrat  Natl.  Bank  BIdr,  Aurora,  III., 
ArchL 

Oat..  Ht.  Jaeabe— The  Snider  Flour  Mill- 
)nc  Co.  plans  lo  rebuild  flour  mill  whli-li w«s  partially  deatroyed  by  Are.  Katlmated 
ooat,  1100.000, 

Special  Opportunities 
of  many  kinds  in  the  machinery  industry  will  be  found  in  the 

Searchlight Section 
of  this  issue  —  Pages 93  to  105 
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Shall  We  Standardize  Machine  Tools? 
The  Dangers  of  Promiscuous  Standardization  —  What  Real  Standardization  Means 

and  How  a  Start  Can  Be  Made — Good  Standards  Available 

By  GEORGE  E.  MERRYWEATHER 
President,  Motch  &  Merryweather  Machinery  Company 

FOR  the  last  fifteen  or  sixteen  years  the  builders 
of  machine  tools  have  been  discussing  the  merits 
of  standardizing  some  of  the  parts  of  machine 

tools.  Everybody  agrees  that  something  ought  to  be 
done  about  it  and  that  it  would  be  a  good  thing  for  the 
industry  and  for  each  individual.  Then  a  committee  is 
appointed  and  the  matter  is  forgotten.  So  far  none  of 
the  committees  has  committed  anything  more  serious 

than  time-slaughter  and  not  much  of  that,  probably 
because  they  took  a  good  look  at  all  the  things  that 

ought  to  be  done  and  couldn't  decide  just  where  to 
start. 

They  had  to  buck  the  splendid  conservatism  of  the 
doUars-and-cents  men  at  the  head  of  the  different  com- 

panies, too.  And  no  wonder  there  was  opposition  to 
standardization,  as  it  was,  and  still  is  understood  by 

a  good  many  people.  I  haven't  a  doubt  that  a  lot  of 
the  machine  tool  builders  thought  the  standardization 
scheme  was  going  to  be  something  like  the  one  that  was 
put  up  to  me  during  the  war  by  one  of  the  younger 

"experts"  of  one  of  the  government  departments.  This 
fellow  blew  into  my  office  one  day  and  said  he  wanted 
the  names  of  all  the  companies  in  the  country  that  made 

"laths"  and  "planners."  It  was  a  couple  of  minutes  be- 
fore I  gathered  what  he  meant,  but  when  it  finally 

percolated  I  managed  to  keep  my  face  straight  and  ask 
him  what  he  wanted  them  for. 

"Laths"  and  "Planners" 

Well,  it  seems  he  was  going  to  standardize  all  the 

"laths"  and  "planners"  so  that  everybody  who  made 
them  would  produce  just  one  kind  and  the  parts  made 
by  one  fellow  would  be  interchangeable  with  those  made 
by  every  one  else.  Then  we  would  have  real  quantity 
production  and  lathes  would  roll  out  of  the  shops  as  the 

universal  cars  roll  out  of  Henry  Ford's  factory.  When 
I  asked  him  if  he  was  going  to  use  the  same  kind  of 

lathe  for  turning  shells  that  he  used  for  spinning  he 
seemed  a  bit  disturbed  for  he  evidently  thought  that  a 

"lath"  was  a  "lath"  and  that  was  all  there  was  to  it. 
Of  course  this  incident  is  only  an  example  to  show 

how  standardization  can  be  reduced  to  an  absurdity,  but 
it  does  bring  out  the  danger  in  putting  standards  work 
in  any  but  the  most  expert  hands. 

Another  impression  that  must  be  overcome  is  that  the 
adoption  of  a  standard  means  that  everything  which 
does  not  conform  to  the  standard  must  immediately  be 

scrapped.  Of  course  this  isn't  so.  Take  the  experience 
of  the  Society  of  Automotive  Engineers.  They  have 

probably  done  more  work  along  these  lines  than  any- 
body el-se  and  established  more  standards.  I  think  I 

am    right    in    saying    that    not   a    single   one   of   their 

standards  was  actually  used  in  the  first  year  after  its 
adoption  by  the  society. 

Manufacturers  cannot  afford  as  a  rule,  to  scrap  parts 

or  machines  already  in  production  because  they  do  not 
conform  to  some  particular  standard.  But  when 
changes  in  design  are  made,  as  they  must  be  periodically 
in  order  to  keep  up  with  the  procession,  it  is  easier  to 
make  use  of  an  existing  standard  than  it  is  to  take  the 
trouble  to  design  something  different.  In  the  course  of 
time  everybody  has  to  make  changes  and  before  long 
they  all  wonder  how  they  ever  got  along  when  every 
designer  had  a  slightly  diflFerent  way  of  making  the 
same  piece. 

One  Way  Instead  of  Forty-Seven  Varieties 

As  far  as  the  machine  tool  builders  are  concerned 

there  are  two  ways  to  go  at  the  standardization  ques- 

tion, or  perhaps  it  would  sit  easier  if  we  said  "simpli- 
fication" for  that  is  what  it  amounts  to  in  the  long  run. 

In  the  first  place  there  are  many  parts  of  any  machine 
tool  which  might  just  as  well  be  made  in  just  one  way 

instead  of  forty-seven  different  ways,  differing  from 
each  other  in  non-essential  particulars  only.  The  indi- 

viduality of  the  designer  or  of  the  machine  could  still 
find  plenty  of  places  and  ways  to  express  itself. 

Take  T-slots,  we  might  just  as  well  decide  on  enough 
standard  sizes  and  proportions  to  take  care  of  any  pos- 

sible requirement  and  then  use  them  the  next  time 
we  bring  out  a  new  model.  The  same  thing  might  be 

done  with  spindle  noses  and  handles  and  other  inconse- 
quential parts  that  are  more  or  less  alike  anyhow. 

Something  could  certainly  be  done  about  tapers. 
Even  in  these  simple  things  there  is  room  for  lots  of 

argument  so  perhaps  it  might  be  better  to  start  out 

along  the  other  track.  There  are  any  number  of  per- 

fectly good  standards  already  in  existence  and  in  com- 
mon use.  There  are  undoubtedly  some  of  the  S.  A.  E. 

and  A.  S.  T.  M.  standards  that  could  be  adopted  bodily 
without  much  effort  on  the  part  of  anybody.  There  are 

ball-bearing  standards  and  specifications  for  steels  and 
alloys  and  bearing  metals  that  could  be  used  just  as 
well  in  machine  tools  as  in  automobiles.  The  National 

Screw  Thread  Commission  has  some  excellent  recom- 
mendations on  fits  and  tolerances  in  threads  and  the 

American  Gear  Manufacturers'  Association  is  making 
strides  with  gears.  Getting  proved  and  workable 

standards  in  this  way  would  be  just  as  easy  as  collect- 
ing a  ready-made  family  by  visiting  the  orphan  asylums 

and  adopting  good-looking  orphans  with  satisfactory 

pedigrees. 
As  I  said  before,  persuading  the  industry  to  accept 

any  kind  of  a  standard  isn't  going  to  be  an  easy  job.    It 
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Haw,  Ibi  bm  fvpaat  what  I  aaid  in  the  beginning. 
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Mm  liana  aakaa  aoma  timaijr  and  vary  practical  remarks 

aa  tJM  mAitet  of  '^toward*  for  Saoaations."  HU  idaaa 
af«  parfactly  comet,  in  that  it  raquirea  a  very  wiae 

to  formulate  an  aguitabie  system  for  the 
of  aad  tha  raward  for  suggestions,  so  as 

la  ba  fair  to  tka  aaggastor  as  wall  as  to  the 
•t. 

'  of  good  and  practical  reasons  for 
Uwaghtfully  and  honestly 

villi  a  Tlaw  ta  tha  impiovcaiant  of  soma  general 
1  Madllloa  axiating  in  the  plant,  or  in  aoma  of 

of  no  poaaibia  value  in  any 
I  a  aUglM  chaaga  in  the  auggastion  may 

value.  Again,  tlw  germ  of 
in  a  suggestion  may.  when  properly 

tha  basis  of  a  good  aad  valuable  patent 
— tliii  tba  aaggaation  sltould  always  be 

ta  ba  paaaaat  wbaa  Ida  aofiaation  is  to  be  acted 
aad  CrafaOTtty  a  faw  words  from  him  will  dis- 

I  a  adaaadaiBtaadlag.  Baaldaa,  we  should  not  for- 

got that:  "Kwmr  Aawrlcaa  eitlsen  haa  tlia  undoubted 
fflgkt  to  ba  baaid  ia  aay  caoaa  in  which  ha  has  a  par- 

L"  Yot  aaay  of  thaaa  caaaa  are  decided 
.  That  is  a  raaaoo  wliy 
think  that  thay  have 

thaIr  rigbta.    It  is  aa  old  shop  auuiim  that  "there  is  no 

TW  aMibad  of  Jadgtag  the  value  of  suggestions,  and 
•f  Miitet  tba  paiaaala  ia  a  amch  aiore  important  mat- 

I  la  faaarally  eaaaidatad.   Siaee  some  suggeationa 
valaabie  aad  are  paid  for  as  such  arc  finally 

ta  ba  aaalaas.  while  otiMrs  are  paid  a  nominal  sum 
foaad  to  ba  very  valuable,  suggests  a 

vH  be  equitable  to  all  eoaeamcd. 

The  plan  is  this:  Instruct  a  committee  to  be  lilwral 
in  its  judgment  of  the  value  of  suggestions.  If  there  i.-* 
s  doubt  as  to  the  practicability  and  value  of  a  suggestion, 
give  it  the  baneflt  of  the  doubt.  Then  pay  a  nominni 
reward  for  all  suggestions  passed  upon  as  favorable. 
At  the  end  of  six  months,  if  no  additional  value  seems 

to  ha\-e  accrued  upon  a  certain  suggestion,  let  it  lay  for 
another  six  months.  If  no  special  value  is  seen  at  that 
time,  it  is  dropped  and  no  further  account  is  kept  of  it. 
But.  if  at  the  end  of  six  months  the  suggestion  has 
proved  of  value,  repeat  the  original  payment;  and  if 
similar  advantage  is  seen  at  the  end  of  another  six 
months,  repeat  the  payment  again.  If,  at  the  end  of 
the  second  six  months,  the  suirgestion  has  proved  of 
especial  value,  a  final  payment  of  its  real  worth  to  the 
plant  ia  estimated  and  paid. 

The  first  important  feature  of  this  plan  is  that  BUg> 
gestions  of  special  merit  will  receive  special  reward; 
while,  secondly,  employees  are  much  more  likely  to  pre- 

sent suggestions  for  permanent  or  continued  benefit 
rather  than  those  of  temporary  or  transient  value. 
The  aggregate  amount  which  the  management  feels 
should  be  devoted  to  this  purpose  can  be  so  divided  that 
the  annual  expense  will  be  no  more  than  by  the  usual 
method,  while  the  good  influence  which  the  system  ex- 
erta  among  the  employees  will  be  greatly  enhanced. 

Accepting  Suggestions 

As  an  illustration  of  how  easy  it  is  to  make  mistakea 

in  judgment  as  to  the  value  of  suggestions,  the  follow- 
ing incidents  well  known  to  the  writer  are  jfiven.  Quite 

a  number  of  years  ago  a  draftsman  was  employed  to  de- 
sign a  certain  precision  machine,  the  requirements  for 

which  were  very  rigid.  The  machine  was  designed  In 
somewhat  less  time  than  the  management  had  expected, 
and  was  built  under  the  direction  of  the  designer.  Upon 
the  first  test  it  was  apparent  that  changes  in  the  mate- 

rial of  some  of  the  parts  would  be  advisable.  Theae 
changea  were  made,  and  upon  the  final  test  before  the 
management,  the  machine  was  pronounced  a  success,  and 
several  othera  were  ordered  to  be  built.  Within  a  week 
the  designer  waa  made  superintendent  of  the  plant. 

A  number  of  years  after,  this  same  man  was  em- 
ployed in  a  plant  where  an  elaborate  suggestion  system 

waa  in  force,  and  a  committee  of  supposedly  technical 
experts  had  been  appointed  to  examine  the  suggestions 
presented.  A  certain  machine  built  by  the  company  re- 

quired as  a  part  of  its  design  a  device  producing  a 
similar  eflTeet  to  that  on  the  machine  which  the  man  had 
designed  years  before,  so  that  he  now  filed  a  suggestion 
covering  a  aketch  of  the  necessary  parts.  It  was  ex- 

amined by  the  committee,  which  declared  that  the  prin- 
ciple was  wrong  and  that  such  a  device  would  be  inoper- ative. 

A  rather  ludicrous  sequel  to  the  matter  was  that  a  year  \ 
or  80  after  the  above  event,  this  same  company  pur- 

chased a  very  high-priced  and  elaborate  precision 
machine  in  which  the  very  principle  that  had  been  ri 
jected  waa  used  upon  one  of  its  most  important  precision  i 
parte,  and  wag  working  precisely  as  it  had  worked  on 
Uie  machine  which  had  earned  this  designer  a  superin- 

tendent's position.  These  happenings  naturally  lead  to 
the  conclusion  that  it  is  a  man  very  certain  of  his 
ground  who  undertakes  to  say  that  a  certain  device  will 
not  work,  lest  some  man  who  does  not  know  nearly  aa 
much  as  he  should  make  it  work.  The  time-honored 

question  of  "who  shall  decide  when  doctors  disagree,"  is 
not  confined  to  the  medical  profession. 



May  18,  1922 Eliminate  Waste — With  Modem  Equipment 727 

Methods  of  Machine  Tool  Design 
Third  Article — Machine  Tool  Drives  Analyzed — ^Why  the  Drive  Problem  Is  More  DiflScult 

for  Machine  Tools  than  for  Other  Machines 

By  a.  L.  DeLEEUW 

THE  drives  of  many  classes  of  machines  consist 

merely  of  the  simplest  kind  of  power  transmis- 
sion, such  as  two  pulleys  and  a  belt  or  a  couple 

of  sprockets  and  a  chain.  As  a  rule  only  one  speed  is 
required  and  in  the  majority  of  cases  the  maximum  load 
is  well  known.  Conditions  are  entirely  different  with 
most  machine  tools.  The  maximum  load  is  not  definitely 

known  and  is  only  guessed  at.  Very  frequently  a  num- 
ber of  speeds  are  required  and  the  range  of  these  speeds 

is  much  in  excess  of  the  range  of  variable  speeds  found 
in  any  other  class  of  machines.  In  addition,  these 
speeds  must  be  readily  obtained  by  the  operator  if  they 
shall  be  of  any  use  at  all. 

In  fact,  there  is  no  other  class  of  machines  which 

combines  all  of  these  requirements.  A  spinning  ma- 
chine does  require  variable  speeds,  but  over  a  very  small 

range  and  requiring  little  power.  An  automobile  also 
requires  variable  speeds,  but  again  over  a  very  limited 
range  and  only  very  few  speeds.  A  machine  tool,  on  the 
other  hand,  may  require  anything  between  100  hp.  or  a 
fraction  of  1  hp.  and  many  machine  tools  are  con- 

structed with  as  many  as  thirty,  and  sometimes  even 
more  speeds,  all  mechanically  controlled.  It  is  perfectly 
true  that,  as  a  rule,  the  user  of  the  machine  tool  does 
not  require  all  the  speeds  furnished,  but  as  the  maker 
of  the  machine  cannot  know  which  speeds  might  be 
required  by  the  various  users,  he  is  compelled  to  furnish 
all  useful  speeds  and  bring  them  close  enough  together 
so  that  whatever  the  job  may  be  there  will  always  be 
some  speed  which  is  nearly  correct  for  that  particular 
case. 

Selecting  Speeds 

If  we  had  a  large  boring  mill  to  be  used  exclusively 
for  the  turning  and  boring  of  large  flywheels,  we  would 
require  a  number  of  speeds  which  would  make  this  ma- 

chine as  economical  as  possible  for  the  turning  and 
facing  of  the  rim  and  then  a  few  other  speeds  which 
would  make  it  as  economical  as  possible  for  the  boring 
and  facing  of  the  hub.  For  instance,  we  might  have 
speeds  of  1 — 1.1 — 1.2 — up  to  2  r.p.m.  for  the  rim;  and 
10 — 11 — 12 — up  to  20  r.p.m.  for  the  hub,  and  this  would 
be  perhaps  the  best  arrangement  possible  if  nothing 
else  ever  had  to  be  turned  up  on  this  boring  mill  but 
large  flywheels.  If  a  concern  should  build  a  special 
machine  for  this  purpose  it  would  probably  arrange  the 
speeds  in  some  such  fashion;  but  in  doing  so  it  would 
make  of  the  machine  a  special  machine  in  every  sense 
of  the  word.  It  would  have  to  be  rearranged  as  soon 
as  different  kinds  of  work  were  assigned  to  it.  The 
builder  of  standard  or  commercial  machine  tools  is 
confronted  with  the  problem  of  selecting  speeds  which 
will  make  the  machine  as  economical  as  it  is  possible  to 
make  it  for  any  job  within  its  range. 

In  practically  all  cases  the  various  speeds  of  a  machine 
tool  are  arranged  in  geometrical  progression.  It  was 
quite  customary  to  advertise  this  feature  as  a  special 
merit  of  some  machine,  and  even  now  we  may  find  occa- 
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sionally  an  advertisement  mentioning  the  geometrical 
progression  as  a  special  feature  of  high  value  and 
peculiar  to  the  advertised  machine ;  but  this  only  occurs 
nowadays  when  the  advertiser  honestly  believes  the 
public  to  be  as  ignorant  as  he  himself.  We  realize  at 
the  present  time  that  the  geometrical  progression  of 
the  speeds  of  a  machine  tool  is  the  best  all-around 
compromise.  We  know  full  well  that  it  does  not  give  U8 
the  exact  speeds  we  desire,  but  that  no  other  standard- 

ized arrangement  would  bring  us  so  near  to  the  speed  we 
need  under  all  conditions  of  size  and  material  of  work. 
To  illustrate  this  a  little  further  let  us  take  for 

example  a  24-in.  lathe  made  by  a  well-known  machine 
tool  builder.  The  speeds  are  twelve  in  number  and 
range  from  8.1  to  315.  These  speeds,  being  in  geomet- 

rical progression,  would  be  8.10 — 11.30 — 15.76 — 22.00 
—30.7—42.8—59.6—83.2—116.0—161.8—226—315. 

This  lathe  swings  19|  in.  over  the  carriage,  so  that  if 
we  have  a  piece  in  the  machine  of  a  diameter  equal  to 
the  full  swing  over  carriage,  and  we  should  run  8.1 
r.p.m.,  we  would  have  a  cutting  speed  of  only  42  ft. 
Now,  there  are  very  few  occasions  indeed  where  a  piece 
of  the  full  swing  of  the  lathe  and  at  the  same  time  of 
a  very  hard  material  would  have  to  be  turned  up,  so 
that  we  may  say  that  the  lower  speeds  of  this  lathe  are 
emergency  speeds  and  it  would  perhaps  be  perfectly 
satisfactory  if  only  one  of  these  low  speeds  were  pro- 

vided. However,  the  various  series  or  groups  of  speeds 
are  obtained  by  the  shifting  of  a  pair  of  gears  or  the 
throwing  in  of  a  clutch,  so  that  the  general  nature  of  a 
group  is  reproduced  but  at  a  higher  speed. 

If  in  this  particular  case  we  should  leave  out  the 
second  and  third  speed  so  that  the  first  speed  would  be 
8.1  and  the  second  22,  then  if  we  should  shift  so  as  to 
get  the  next  series  of  speeds  beginning  with,  say,  59.6, 
the  second  speed  of  that  series  would  be  161.8.  Now 
these  speeds  of  59.6,  etc.,  are  used  on  the  great  majority 
of  the  work  done  on  this  machine  and  it  would  not  be 
permissible  at  all  to  have  as  great  a  gap  between  the 
speeds  as  that  of  59.6  and  161.8.  The  necessity  of 
having  speeds  fairly  close  together  in  the  higher  ranges 
compels  us  to  bring  them  fairly  close  together  in  the 
lower  ranges  also,  though  we  may  not  need  them  there. 
In  some  other  machine  we  may  need  the  lower  speeds 
close  together  and  this  would  compel  us  to  furnish  a 
number  of  high  speeds  also,  though  we  can  get  along 
without  them. 

Calculations  for  Geometric  Progressions 

The  following  calculations  in  regard  to  the  speeds  of 
a  machine  tool  also  apply  to  the  feeds.  In  general,  they 
apply  to  any  mechanism  in  which  we  wish  to  have  a 
series  of  speeds  in  geometrical  progression. 

The  various  drives  of  machine  tools  can  be  divided 
into  two  classes.  In  the  first  class  the  first  driving 
element  of  the  machine  has  a  constant  speed.  In  the 
second  class  it  has  an  adjustable  speed.  Machines  of 

the  first  class  are  generally  called  "constant  speed"  or 
"single  pulley"  machines.    All  the  speed  changes  are 
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««  would  raaaon  thus:  We  can  consider 
aolCxI.  oraa8x2.oras4x2x2.oraa 

4i4.oraatxSx2xt.  The  first  would  correapond 
to  a  nm  paBar  with  aixtacn  atepa  ( which,  by  the  way. 
ia  Ml  UMjr  to  be  naad).  In  the  aecond  arrangement 
w«  —W  kave  two  factors  and  therefore  two  shifta; 
Ml  tlw  third  arraagement.  4  x  2  x  2.  we  have  three  fac- 

tor* and  Ihrrrfore  three  shifts,  while  in  the  fourth 
arraafMMM,  4  i  4.  we  again  have  two  ahifU.  and  in 
tke  laal  arr— gwint.  tx2x2x2.we  have  four  ahifta. 
WHk  aigldMa  apaada  we  would  have  the  following: 

li.ar2s9.orSsi^or2xSxS.  which  will  give  us 
I— t— S— S  ahifU.    With  twenty  apeeda  we 

fa  diift 

or  Z  X  10.  or  4  X  5.  or  2  X  2  X  S,  which 
I  ffva  w  in  the  aaae  order  1—2—2—4  ahifts. 

8«rli  arraagenenU  are  abown  in  Fig.  16  in  diagram- 
■allt  fara.  Eack  arraagoncnt  conaiata  of  aa  many 
ipaai  earteton  aa  tlMrt  are  ahifta.  and  each  individual 
apaai  vartatar  la  rapraaated  a*  a  cone  of  gears  with 
tkt  aailkaaaa  toaMer  gear  and  Idler,  or  sometimea  aa 
a  a*t  af  atttfag  gaara. 

la  Fig.  16-A-B^I)  and  E  are  given  the  various 
paaafMe  ahifu  for  sixteen  apaada.  Fig  16-A  abowa  a 
•am  «f  rtrtaaa  gaan  or  a  coaa  polley  with  aixtaan  atepa 
w  aayW  aislaaa  atapa  of  aa  adjoauble  apeod  motor. 
Fig.  16-B  alwwa  a  eoaMaatioa  of  two  apeod  variators. 
aaa  vttll  algltt  aad  oaa  wttk  two  atapa.  Fig.  16-C  alao 
kaa  taw  MtU.  TMa  tiaie  each  oee  for  a  apeed  variator 
•r  foar  atapa.  Fig.  16-D  alwwa  three  ahifts.  one  for  a 
apaad  variator  of  four  atapa  and  two  for  speed  variatora 
af  twa  atapa  aKk  Finally.  Fig.  16-E  ahowa  a  four  »Mt* 

af  the  ttro  elementa  being  a  two  atep 

variator.  Fig.  17  ahows  the  poaaible  combinations  for 
eighteen  speeda  and  Fig.  18  for  twenty  spetfds. 

It  should  be  thoroughly  understcHxl  that  the  diatfrani.-* 
do  not  show  the  construction  of  apeed  changing  mechun- 
iama.  but  merely  the  wa>'  they  can  be  split  up  into  their 
elementa.  They  do  not  even  show  the  proper  order  of 
theaa  alemanta:  for  insUnce.  in  Fig.  17-H  the  six  step 
variator  conaa  llrst  and  the  three  step  afterward.  Thi.s 
order  may  ba  ravarsed.  Which  one  would  be  the  beat 
aaquenea  would  depend  on  circumstances. 
We  have  ahown  these  various  arrangements  as  all- 

gear  drivea.  because  it  simplifloa  the  diagrams.  How- 
ever, aome  of  the  groups  or  variators  shown  might  be 

adjustable  speed  motors  or  belt  constructions.  There 
are  maay  arrangements  in  existence  in  which  the  first 
group  or  apeed  variator  ia  replaced  by  an  adjustable 
apeed  motor,  but.  whenever  auch  a  motor  is  used,  it  will 
be  found  aa  the  beginning  of  the  arrangement.     One 

na.  17.     DIAQRAUR  OP  ll-SPRRP  RHIFTB 

does  not  find  it  as  a  substitute  for  the  second,  third  or 

fourth  group.  On  the  other  hand,  belt  drives  lend  them- 
selves to  many  variations  and  groupings. 

In  Fig.  19  a  partial  schedule  is  given  of  the  possible 
arrangements  of  machine  tool  drives.  They  are  divided 
into  two  groups,  one  for  constant  speed  motor  or  pulley 
and  one  in  which  adjustable  speed  motors  or  cone  pulleys 
are  used.  As  we  are  not  really  concerned  with  the 
adjustable  speed  motor  the  diagram  proceeds  without 
regard  for  this  element,  considering  only  various  l>elt 
drives.  No  effort  is  made  to  show  the  various  kinds  of 
constant  speed  drives  becauae  they  have  been  considered 
in  the  previous  paragraphs.  The  belt  drives  are  again 
divided  into  two  groups,  in  one  of  which  all  variations 
of  speeds  are  made  by  belt  while  the  other  makes  its 
variations  by  means  of  belts  and  gears.  This  diagram 
does  not  ahow  all  the  possible  combinations  of  belts  and 
gears  because  they  are  unlimited  in  number.  It  does 
show,  however,  a  number  of  the  most  common  construc- 

tions used  in  machine  tool  drives. 
When  there  are  two  countershaft  speeds  they  may  be 

arranged  either  so  that  a  shift  from  one  countershaft 
speed  to  the  other  splits  up  the  variation  between  two 
adjoining  cona  apaada,  or  else  they  may  be  arranged 
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in  such  a  way  that  after  all  the  cone  speeds  are  exhausted 
one  makes  a  shift  to  the  next  countershaft  speed  and 
begins  again  with  the  first  cone  step. 

A  few  of  the  arrangements  of  the  above  diagram  have 
been  further  analyzed.  They  are  marked  as  Case  1-A, 
Case  1-B,  Case  2,  3,  4  and  5.  The  numerals  refer  to 
corresponding  numerals  in  Fig.  19.  Cases  1-A  and  1-B 
differ  only  in  so  far  that  in  Case  1-A  the  two  cones  are 
supposed  to  have  the  same  steps  as  is  customary  in 
most  machine  constructions;  while  in  Case  1-B  these 
cones  are  not  alike.  This  latter  case  is  not  very  com- 

mon. However,  it  is  used  where  the  machine  must  have 
speeds  very  much  in  excess  of  the  countershaft  speeds. 
The  countershaft  being  a  machine  unit  which  depends 
for  its  alignment  on  ceilings  and  beams  and  such  like 
is  not  very  well  adapted  to  be  run  at  a  very  high  speed ; 
so  that  it  is  advisable  to  do  some  speeding  up  between 
countershaft  and  machine,  if  the  machine  must  run  at 
a  high  speed.  In  such  cases  we  will  find  the  countershaft 
cone  diflFerent  from  the  machine  cone. 

The  following  calculations  show  a  method  of  obtaining 
the  main  elements  of  the  various  arrangements  indi- 

cated in  Fig.  19.    As  all  of  it  may  not  be  quite  clear  in 

fr 
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FIG.   18.     DIAGRAMS  OF  20-SPEED  SHIFTS 

the  mind  of  the  reader  at  the  first  reading,  we  will  go 

over  one  example,  Case  1-A.  The  number  of  speeds  is 
given  as  n,  the  low  speed  as  s,  and  the  high  speed  as  S. 
As  these  speeds  are  supposed  to  be  in  geometrical  pro- 

gression they  are: 
o   ar   ar""   a.r'   ar"-". 

The  range  R  is  the  highest  speed  divided  by  the  lowest 

which  is so  that  -  =  r^'  and  r s 

"^f=> 

The  countershaft  speed  C  can  be  expressed  as  the  larg- 
est step  of  the  lower  cone  divided  by  the  smallest  step  of 

the  upper  cone  times  the  low  speed;  and  we  might  also 
express  it  as  the  smallest  step  of  the  lower  cone  divided 
by  the  largest  step  of  the  upper  cone  times  the  high 
speed.  This  shows  us  that  the  countershaft  speed  equals 
the  square  root  of  the  product  of  high  and  low  speeds. 

The  accompanying  calculation  shows  so  clearly  how  to 
find  one  extreme  step  of  the  cone  when  the  other  one  is 
given  that  it  is  not  necessary  to  go  further  into  this 
matter.  What  is  not  so  plain  is  how  to  find  the  next 
step.  In  the  accompanying  calculation  the  next  steps  to 
be  calculated  are  called  x  and  y,  and  the  sum  of  x  and  y 
is  supposed  to  be  the  same  as  the  sum  of  d  and  D  which, 
as  we  know,  is  customary.  We  find,  therefore,  that 
step  y  equals  d  plus  D  minus  x.  Keeping  this  in  mind 
it  will  be  easy  to  follow  the  rest  of  the  calculations. 

Case  1-A 
WHEN  THE  TWO  CONES  ARE  ALIKE 

No.  of  speeds  =  n 
Low  speed  =  s 

High  speed  =  S 
Range  =  i?  =  S  -f-  s 

Ratio  of  two  adjoining  speeds  =  r  =   yjR 

Countershaft  speed  =  C 

D  _d 

D 

D        is 

If  small  step  =  d  diameter 

(s 
Large  step  =  D 

VSs 

'^f 

Step  y  =z  D  -\-  d  —  x 

D  +  d—  X C  X     -^-^        -  s   X   r 

V Ss  X     ̂  +  f~^     =sxr x 

D  +  d 
x 

sr 

V  Si 

rVSs 

n     1     J  rVSs  ̂  D  -\-  d  —  X  ̂    — o —  X  X S 

D  +  d  =  x(;'-y^'+l) 

X  = 

S 

D  +  d 

rVSs 

+  1 

y  ==  D  +  d 

■  Machine  drives 

Conslani  speed  , motor  or  pulletj  / Adjustable  speed  motor or  Gone  pulletj 

\Variations  bjj  belts  otnd  jyoirs 

One  countershaft  speed       / 

All  voriotions/  \   Voriations  by  cone        \  Single     \  Double    ̂  
in  cones    /      \and  countershaft  speedsX back  qecir\ bock  qeorsX  Triple  qeor    i 
   "  CASE  4  CASES       ' 

All  voria+ions 

by  belt 

CASE  1     D 

Second  countershaft 

speed  after  cone is  exhausted 
CASE  3 

/       Machine 
One  step  divided 

fo'^f'JTtng- 

Several  countershaft  spe«<s| 

Double Single      ,          
back  gear  /    back  gears 

Triple 

FIG.  19.     SCHEDULE  OF  POSSIBLE  DRIVE  ARRANGEMENTS 
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Cam  I'B 
VHKK  ma  Tvo  coum  abb  n«t  aukb 

•4  w  • 

•I  ttvoadUoteiai « 

-c-Jx. 

cx 

X  •  X D  -t-  ̂  

*  ̂   r 

•  X'   r 

If  -^  D4  —  Dm        , 

tr  ̂   D4  —  D*  "m  ri* 
jr  +  M  —  (rtf  +  I»« 

tr  Jt  D4     DiP  4-  ̂  

»-!>  +  <-« 
CABBt 

WVBK  TUB  TWO  OOKV  ABC  AUKB 

Uv  ivMd  —  • 
Hick  i»Md  -  5 

—  Jt  —  S  -K  • 

•f  l««  eoaatefaluft  ipttfc  ■■  r  »  WJt 

Batte  of  tvo  MiioiiiiBc  pullajr  tpiidi  ■■  r'  ■=  'v/'Z* 

FMcwmtonlMftipMd-C,  —  ̂ X"  — ^XS 

IT      S         D        |7 

Cr  —  J  X  ra  -  "^  J—  >/»3« 

If  §■>■  flap  -^  tf  dUniMcr 

O        (7 
o  -  .^l| 

Cask  S 
WHIN  THB  TWO  OONBB  All  AUKB 

No.  of  SpMdB  ■■  N 
Low  speed  =  » 

HiBh  apMd  -a  S 
Rang*  «=  J(  IB  S  -i-  « 

Ratio  of  two  adjoining  speeda  bb  r  as  ~r  ̂    . 
Slow  countarahaft  apead  an  C« 

Slow  countershaft  speed  brings  speed  up  to  step  „ 

Pattest  apeed  of  machine  cone,  using  alow  countershaft 

U»X  r»
-' C.-Sx.-.gx.rJ-» 

m-t 

C.=  «  X  r-I- 
To  find  X  and  y  follow  Caae  1-A,  substituting  •  X 

r  1~  for  S  (as  this  speed  is  the  highest  obtainable  speed 
with  this  countershaft  speed) 
Fast  oounterahaft  speed  bs  Cf 

Cr  =  C,  X  •■»  =  «  X  r'^X  r»  =  «  X  r^ 
Case  4 

one  countebshaft  breed,  double  back  geabs 

No.  of  speeds  =  n 
n  must  neoeasarily  be  divisible  by  8 

Low  speed     =:  a 
High  speed    =  S 
Range  =  R  =  S  -r-  a 

Ratio  of  two  adjoining  speeds  ==  r  =  |-  j^ 
Cone  steps  bring  speeds  from  high  to  /  speed 

Fast  back  gear  brings  speed  from  (y~>)  to  "speed 
Slow  back  gear  brings  speed  from  (i~')  to  slow  speed 
Slowest  speed  of  machine  cone  without  using  gears  is 

>■ 
•  X  r^ d  .,  „       d  ̂^         .       D  *• 

C  = 

D 
X  S=»jjX  •r"=  rf  X  «  Xf"» 

»r  a 

LBtVaslay.   O.   ,-^- 

MS9P-0  +  4  — « 

to  sbtalBsd  with  belt  on  X  and  y  and 

M  X  \  r 

m^X*  ^  iD  +  d-  x)^^ 

f  -  £>  +  d-« 

n  t»         ■— »  «•    

^-jX'Xr'^  ="■-»- x«XrT„  ,r~»~ 

J. 

To  And  X  and  y  follow  Case  1-A  substituting  «  X  ''^ 
for  B  (as  this  is  the  slowest  speed  obtainable  by  direct 
drive). 

Ratio  of  machine  cone  and  shaft  driven  by  fast  back 

gears  =  t* Ratio  of  fast  and  slow  back  gears  =  r* 

CabbS ONE  OOXJNTBBBHArr  SPEED,  DOtmLB  BACK  OEABB 
AND  TRIPLE  GBAB 

No.  of  speeds  ■■  n 
High  spaed  »  8 
I/mr  speed  ■»  « 
Range  =  R  bb  8  -t-  a 
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Ratio  of  two  adjoining  speeds  =  r  = 
n 

Ratio  of  triple  and  back  gear  =  r* 

-iR 

Ratio  of  back  gears  =  r'' 
Ratio  of  shaft  driven  by  fast  back  gear  and  machine 

cone  =  v 

Countershaft  speed  =z  C  —  sr  "» 
If  small  step  =  d  diameter 

Large  step  D  =  ^ 

C  X 

step  y  =^  D  -\-  d  —  x 
D  +  d  —  X  _8 

X r 

D + 

d  - 

-   X 

S 
X 

Cr D + 

d  = 

=   X 

X D  +  d 

y 
=  D  +  d 

—   X 

Reo  Connecting  Rod  Methods 
A  Double  Milling  Fixture— Babbitt  Expanded  in  Holes  by  Rolling— A  Neat  and  Accurate 

Gage  for  Inspecting  Squareness  of  Bores 

By  FRED  H.  COLVIN 
Editor,  American  Machinist 

THE  milling  fixture  used  in  the  first  operation  is 
of  different  design  than  that  usually  employed 
for  this  work.  It  consists  of  a  substantial  frame- 
work built  to  contain  two  rods  in  a  revolving  fixture, 

so  that  one  end  is  free  for  unloading  and  reloading 
while  the  cutters  are  at  work  on  the  other  end. 

The  rod  rests  in  the  lower  V's  A  and  B,  Fig.  1.  The 
small  end,  however,  is  supported  by  an  additional  block 
which  takes  the  thrust  of  the  clamping  finger  C.  Finger 
D  centers  and  clamps  the  large  end  of  the  rod,  both 
clamps  being  operated  by  a  handwheel  and  screw  above. 
A  single  screw  holds  both  ends  of  the  rod  through  an 
equalizing  clamp. 

Drilling  the  Large  Hole 

The  large  hole  is  drilled  in  the  fixture  shown  at  the 
right  in  Fig.  2.  The  rod  is  lightly  held,  the  forged 
opening  centering  the  drill  and  the  pin  A  preventing 
the  rod  from  turning  under  the  cut.  In  drilling  the 
small  end,  the  large  bore  is  used  for  locating  and 
squaring  the  rod,  as  shown  at  the  left  at  B.  The 
quick-acting  clamp  C  is  a  bit  unusual,  the  handle  D 
unlatching  the  locking  block  and  allowing  the  rod  to  be 
swung  out  of  the  way  after  drilling. 

After  splitting  the  cap  from  the  rod  itself  (the  bolt 
holes  being  previously  drilled  and  tapped),  the  studs 
are  put  in  place  and  the  cap  assembled  to  the  rod.     It 

is  then  washed,  tinned  and  babbitted  as  shown  in  Fig. 
3.  The  rod  slips  over  a  babbitting  mandrel  which  has 
strips  to  represent  the  shims,  as  at  A.    The  cap  is  held 

FIG.  1.     MILLING  SIDES  OP  CONNECTING  RODS 

FIG.    2.      DRILLING  BOTH   ENDS   OF   ROD 
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hf  Um  danp  ahown  whiW  the  babbiU  U 

to  Mdrt  eat,  the  babbitt  faced  and 
i4  IkM  apaa  with  a  roUing  tool  to 

Um  aaCal  hafort  Um  Anal  reaming. 
b  FIc.  4  to  ak0«B  Um  tact  for  ■quarenesii  of  the 

TW  Iwfl*  and  of  tke  rod  ia  placed  between 

•prifMa  A  aad  B,  and  the  plug  C,  repre- 
tkt  oaakpfal.  to  poahad  in  plac«.  The  atud  D 

mm  Ik*  ikk  E  to  ̂ kmi  In  Um  piston-pin  hole  and  the 
rai  to  tkaa  «»««  w  aa  to  brint  the  diaka  E  and  F 
1b  caateet.  TiM  larf*  aiae  of  theae  diaka  makea  it 
aaaijr  to  datoet  varr  alifht  erron  in  aqoaraneaa.  and  it 
to  tlMaa  arraca  aMck  have  much  to  do  with  cauains 

aaiiaa  «aar  aad  prwIaelBg  unutisfactoo'  motom. 
la  tfca  iaal  operatioaa  the  oil  dip  on  the  end  of  the 

no.  a    rrmxn  mom  to  oiAMK«HAr-r 

rod  is  formed,  the  oil  hole  carefully  cleaned  out,  the 
rod  buffed  and  weighed  and  sent  to  the  assembling 
department  to  be  fitted  to  the  crankshaft  as  in  Fig.  6. 

Chamber  Urjfes  Political  Emancipation 
of  Federal  Reserve  Sy8tem 

A  statement  issued  recently  by  the  finance  depart- 
ment of  the  Chamber  of  Commerce  of  the  United  StatoH 

urges  protection  of  the  Federal  Reserve  System  from 

politics.  The  chamber's  finance  department  emphasizes 
th«  fact  that  current  uninformed  criticism  and  misrep- 

resentation may  threaten  the  welfare  of  the  system. 

liIfTorts  that  are  being  made  to  control  the  system's  dis- 
count rates  and  to  alter  the  composition  of  the  Federal 

Reaerve  Board  are  not  in  accordance  with  sound  prin- 
riples.  declares  the  chamber.  It  is  not  suggested  that 
HJncere  and  constructive  criticism  should  be  dis- 

couraged, but  that  for  the  moment  it  should  l)c  put 
to  one  side  in  order  to  confront  what  is  believed  to  be 
dangerous  tendencies  that,  unchecked,  will  promote  a 
rrndual  ascendancy  of  political  influence  in  affairs  of  the 
'^vHtcm,  and  contrary  to  the  interests  of  all  the  people, 
undermine  the  independence  of  its  administration. 

The  chamber's  committee  on  banking  and  currency 
stated  some  time  ago  that  in  dignity  the  Federal  Re- 

serve Board  should  rank  with  the  Supreme  Court  and 
hould  be  equally  free  from  any  suspicion  of  political 
control.  The  department  adds  the  opinion  that  the 
entire  system  should  be  kept  non-partisan-  in  character, 
free  from  the  suapicion  of  the  taint  of  politics,  and 
"hould  be  protaeted  from  any  efforts  to  manipulate  it 
II  the  interest*  of  any  claas  or  party,  with  consequent 
loss  of  public  confidence  in  its  integrity. 
Some  forty  bills,  proposing  to  amend  the  Federal 

Reserve  Act,  a  few  constructive  but  most  of  them  un- 
wise, have  bacn  introduced  in  the  present  Congress. 
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Factory  Storekeeping  and  Material  Control 
The  Second  Article — Material  Routine  Personnel — Duties  and  Qualifications — Who  Is 

Responsible  for  Quality,  Quantity,  Time  and  Cost — Location  of  Offices 
By  henry  H.  FARQUHAR 

THE  personnel  concerned  with  material  handling 
must  necessarily  differ  both  in  quantity  and 
quality,  as  well  as  in  organization,  with  the 

particular  factory  dealt  with.  In  any  strictly  regulated 
material  procedure,  however,  whatever  be  the  type  of 
industry,  the  following  duties  must  be  oerformed  re- 

gardless of  whether  or  not 
the  exact  titles  used  be- 
iow  are  employed,  or  of 
whether,  as  in  the  smaller 
plants,  several  of  these 
duties  may  be  combined 
in  one  person. 

The  function  of  the  en- 
gineering department  is 

to  ascertain  the  proper 
quality  of  goods  and  to 
consider  the  uses  to  which 
each  article  is  to  be  put. 
The  results  are  written  up 
in  purchase  specifications, 

which  are  repeated  or  re- 
ferred to  in  the  balance 

sheet.  The  engineering 
department  must  also  in- 

spect and  test  materials 
upon  receipt  to  see 
whether  they  conform 
with  these  specifications. 

The  person  in  charge  of 
this    work    must    possess 
technical  knowledge  of  a 
high  order,  he  must  pos- 

sess firmness,  backed  by  sound  judgment,  and  he  there- 
fore   requires    an    intimate    knowledge    of    production 

needs.    He  may  often  be  assisted  to  good  advantage  by 
various  advisory  committees  appointed  for  the  purpose. 

The  purchasing  agent  is  responsible  for  purchasing 
all  goods  as  and  when  called  for  at  the  lowest  price 

consistent  with  quality.  He  is  responsible  for  the  fol- 
low-up of  all  outstanding  purchase  orders,  and  for  see- 

ing that  delivery  is  made  when  promised.  It  is  his  duty 
to  report  at  once  to  the  proper  person  any  change  in 
conditions  in  the  market  or  in  transportation  which 
may  affect  the  time  or  amount  of  ordering  goods.  The 
purchasing  agent  should  possess  shrewdness,  tact,  com- 

mon sense  and  ability  to  hold  his  own  in  an  argument. 
Technical  knowledge  is  an  advantage. 

The  balance  clerk  is  called  also  stock  clerk,  material 
clerk,  material  record  clerk.  The  general  function  of 
a  central  clearing  house,  as  embodied  in  the  balance 
sheets,  is  to  give  all  information  in  regard  to  material 
on  hand,  material  outstanding  on  order,  material  which 
has  been  apportioned  or  reserved  to  manufacturing  or 
other  needs,  and  material  which  may  be  further  appor- 

tioned or  which  is  considered  available.  It  is  the  duty 
of  the  balance  clerk  to  keep  the  balance  sheet  for  each 
item  up  to  date  by  posting  any  one  of  the  above  trans- 

actions when  it  occurs,  to  see  that  perpetual  inventory 

'TpHE  PERSONNEL  concerned  with  ma- 
terial  routine  must  be  organized  and  phys- 

ically located  to  give  the  greatest  service- ability. 

Quality  is  determined  by  the  engineering 
department;  cost  by  the  purchasing  agent. 

Quantity  is  limited  by  production  require- 
ments. 

The  storekeeper  should  work  directly  under 
the  works  manager,  the  balance  clerk  under 
the  production  manager. 

The  production  office  should  be  close  to  the 
manufacturing  departments.  The  balance 

sheets  must^be  in  the  production  manager's 
office  but  near  the  storeroom. 

The  cost  department  should  be  supervised 
by  the  works  manager,  but  located  near  the 
balance  sheets  and  manufacturing  department. 

is  accurately  maintained,  to  requisition  materials  for 
stock  as  necessary. 

The  qualifications  of  a  balance  clerk  require  absolute 
accuracy,  foresight  and  a  whole  lot  of  common  sense. 
I  strongly  believe  that  first-class  people  should  be  used 
for  balance  card  work.     Bookkeeping  is  more  or  less 

mechanical,  but  balance 
work  requires  an  alert 
mind.  Much  money  may 

be  lost  or  made  at  the  bal- 
ance cards. 

Besides  his  general  su- 
pervisory duties,  it  is  spe- 

cifically the  duty  of  the 
works  manager  as  regards 

material  regulation  to  ap- 
prove himself,  or  to  dele- 

gate  this  authority  to 
other  officials,  all  replen- 

ishment orders  before 
they  may  be  honored  by 
the  purchasing  agent. 
An  important  duty  of 

the  traffic  manager  is  to 
keep  those  responsible  for 
the  ordering  of  materials 

fully  informed  as  to  traf- 
fic conditions,  so  that  am- 
ple allowance  may  be  made 

for  embargoes  or  other 
transportation  upsets.  Or- 

dinarily this  information 
should  be  reported  to  the 

purchasing  agent  who  should  then  be  held  responsible 
for  interpreting  this  and  other  relevant  information  into 
an  allowance  affecting  the  time  or  amount  of  ordering 

goods.  It  is  the  traffic  manager's  duty  also  to  receive  all 
goods  from  the  transportation  agent,  to  see  that  the 
packages  correspond  with  the  descriptions  on  the  way 
bills  or  other  descriptive  documents,  to  certify  the  trans- 

portation charges  to  the  auditor,  and  in  general  to 
conduct  all  dealings  with  transportation  agencies. 

The  receiving  clerk  unpacks  all  packages  and  checks 
contents  against  his  copy  of  the  purchase  order.  He 
makes  out  a  notification  of  receipt  and  sends  it  imme- 

diately to  persons  interested.  This  notification  or  an 
accompanying  form  must  contain  information  showing 

action  by  the  engineering  department  or  other  inspec- 
tors. 

The  transportation  men  move  materials  and  appa- 
ratus into  and  out  of  storerooms  and  to  other  designated 

places  as  per  directions. 
The  storekeeper  is  responsible  for  the  receipt  into 

stores,  arrangement  and  stowage,  custody,  and  issue 
from  stores  of  all  goods.  He  is  also  responsible  for  a 

periodic  count  to  insure  accuracy  of  perpetual  in- 
ventory, and  reduction  of  spoilage  and  deterioration. 

The  auditor  checks  invoices  against  notification  of 
material  received  and  notifies  the  purchasing  agent  to 
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for  all  nuitvrida  is> 

ui4    iImU    tlMM    trmnuctioM   are 
I  9  la  tW  books  of  aNtHint. 

ftartioaa.  «r«  Karr  that  of  roquoatinc 
tar  tm,  wjurtkmd  by  varioua  panona  through- 

•■I  tk»  plal.  aad  taalty  tbat  of  planwint.  which,  while 
bH  ArKttr  ntntmd  to  ■Mtortal  routine.  i«  the  eantar  of 
pgiiwtiw  wthrlUaa  aad  iBabiii  the  aoruitita  foroeaat 

Kalanljr.  ii>Mjl»  «•  Um  aiaa  and  eonptaxitjr  of 
aar  not  ba  OKarctaad  Iqr 

Prww  poraoaa  may  be  r»- 
aay  ba  neeaaaary  in  larger 

thaw  Majr  bo  oaa  ImmI  naterial 
aeveral  ator^eepera,  aar- 

apaeial  transportation  men  and  ao 
f,  tht  receiving  cWparimrnt  may  ba  very 

Ib  llaaii^  eoaauttog  of  teveral  men  and  aavaral 
Oa  Um  oUmt  hand  the  atorakaeper  may 

i  aa  reeaiving  dark,  although 
Ikia  gractkw  ia  opaa  to  eoaaldarable  danger. 

9t  the  nnmber  of  oaraoaa  required,  how- 
to  be  performed  remain  the  aame, 

aad  •rdfaHuily  it  i«  a  aUttake  to  «plit  reaponaibility  for 
•ay  eaa  faactMo  aaMwg  different  peraons.  Thu»  Hpe- 
dal  roaeldirathtaa  may  require  a  usually  unsatisfactory 

•f  aaearal  datacbad  storerooms  each  with 
AottM  all  report,  howavar, 

la  aaa  ana  who  haada  tha  atorage  function. 

Bbatiok  BBimam  VtrAMjuEu-n 
h  l»  tbtimm  Ikat  raaponaibility  for  the  material  rou- 

ttaa  raala  wttk  aMay  oArials  of  the  plant.    It  therefore 
la  individual  rasas  to  determine  very 

what  the  relatioa  of  material  regulation 
ba  la  each  of  Ika  dapartataata  affected,  as  well  as 

the  members  of  material  personnel 
that  there  may   be  no  overlapping  of 

rule  can  be  laid  down  which  will 

there  are  yet  certain  neceaaary  ralation- 
iMpa  whkk  shoald  aot  be  kist  sight  of  in  the  diatribu- 
ttaa  af  fnctleaa  la  aay  caae.  On  the  one  hand,  a  too 

I  of  authority  end  raaponsibility  may 
f  wIm»  work  due  to  a  lack  of  inde- 
Oa  the  other  hand,  by  a  too  aparaaly 

work  awr  be  so  akmed  up  aa  to 
Tka  proMam  Ilea  in  ehooaing  the  mid- 

batwveo  thcM  two  rxtrpmea.  An  illogical 
af  functions,  furthermore,  may  lead  to 
^alta  aa  dlatraaaing  aa  a  too  broad  or  a 

aabdivfaioa.  Consider  (I ret  the  four  major 
r.  ̂ aaatity.  lime  and  cost,  into  which 

divided. 

ft  mmM  aaaai  agfoitlr  that  raaponsibility  for  qual- 
ftr  of  a 

la  tka 

shoald  be  centered  in  the  engineering 
t.    To  this  d4>partment,  in 

ba  referred  all  questions  of 
or  workmannhip  which  affect 

•r  tka  prodaet  which  thia  department 
Siac*  this  t4«hnical  department  spaclAes 

the  quality  of  what  Is  to  enter  into  tha 

finished  product,  it  would  seem  onb'  right  that  in  it  be 
ooatared  reaponaibility  for  the  inspection  of  incoming 
geoda  to  determine  whether  they  be  suitable  fur  u.se  in 
the  product 

Hltere  a  simple  count  and  obaarvation  is  all  that  is 
naeaaaary.  as  is  usually  the  caae  with  most  factory 
suppliea.  authority  for  in^itection  may  be  delegated  by 
tha  anginet>ring  department  to  the  receiving  clerk.  Re- 
spooaibility.  nevartholaaa.  for  this  particular  work  of 
tha  receiving  clerk  must  still  be  centered  in  the  engi- 

neering department.  There  is  here  no  occasion  for 
divided  or  ambiguous  reMimimihility  in  the  receiving 

clark'a  woric.  alnoe  quality  in8|)ection  is  a  function  that 
may  be  clearly  aet  off  from  his  other  duties  and  for 
which  he  may  therefore  report  without  confusion  to 
the  head  of  the  inspection  department.  Divided  respon- 
Kibility  become!*  dangerous  only  when  two  persons  are 
respon.4ihle  for  the  same  function  or  duty. 

Restonsibiuty  in  iNSPBcnoN  Work 

The  necessity  for  central  responsibility  in  inapection 
work  wa«  illustrated  in  one  plant  where  it  was  perfectly 
well  understood  that  all  technical  inspection  was  to  be 
done  by  the  engineering  department.  However  it  had 
been  tacitly  assumed  that  this  ofUce  was  not  interested 
in  or  responsible  for  inspection  of  materials  which  did 
not  have  to  go  to  the  testing  laboratory,  as  such  mate- 

rials had  been  customarily  passed  by  the  receiving  clerk 
without  specific  directions  for  him  to  do  so.  This  lack 
of  a  clear  definite  authority  caused  the  loss  of  numy 
dollare  and  delayed  completion  of  work  when  unsuitable 
gooda  were  passed  for  storage. 

The  determination  of  what  quantity  of  material  to 
buy  usually  rests  with  the  production  department,  and  in 
any  event,  must  be  determined  through  a  consideration 
of  production  requirements.  As  indicated  previously, 
and  as  will  be  discusseti  in  detail  further  on,  there  are 

two  kinds  of  purchasing,  .speculative  and  routine. 
Speculative  purchasintr.  however,  when  it  is  done  for  a 
manufacturing  establishment,  should  be  limited  in 
amount  and  in  time  by  dictates  of  manufacturing  needs. 
A  aafe  rule  to  follow  in  this  respect  is  that  when  the 

purchasing  agent  is  permitted  to  denart  from  reason- 
ably immediate  needs  of  production  in  his  purchases, 

the  burden  of  proof  must  be  distinctly  upon  him.  In 
routine  purchasing,  of  course,  the  purchasing  agent  is 
governed  strictly  by  current  replenishment  orders. 

The  time  element  must  lie  similarly  divided  between 
production  and  purchasing,  the  one  specifying  when  to 
renew  for  all  items  as  per  balance  sheets  for  production 
requirements,  the  other  to  be  reaponsible  for  the  time 
necessary  to  secure  the  article  and  for  seeing  that  it  be 
secured  in  this  time. 

The  responsibility  for  cost  rests  of  course  with  the 
purchasing  agent.  In  practically  all  caaea  which  I 
have  encountered  where  loaaes  were  frequent,  due  to 
poor  material  management,  the  underlying  cause  was 
directly  traceable  to  an  illogical  or  to  an  ambiguous 
delegation  of  these  four  functions.  Too  often,  indeed, 

they  were  all  thrown  upon  the  shoulders  of  om-  man, 
the  purchasing  agent. 

As  regards  the  administrative  subdivision  among 
the  various  other  members  of  material  personnel,  there 
exists  considerable  difference  of  oninion.  Accepting 
tha  concept  that  materials  in  the  sense  in  which  we  use 
the  word  exist  aolely  for  the  benefit  of  production,  it 
would  be  logical  that  the  balance  of  stores  or  worked 
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material  clerk,  the  receiving  clerk,  and  the  storekeeper 
should  all  be  under  production.  This  arrangement  is 

not  at  all  universal,  however.  Probably  the  most  com- 
mon departure  is  where  the  storekeeper  is  under  the 

purchasing  agent.  This  has  the  disadvantages  referred 
to  previously  of  placing  a  department,  the  storeroom, 
which  vitally  affects  production,  under  a  man  whose 

primary  interest  lies  elsewhere,  and  of  a  too  great 
concentration  of  authority  in  the  lower  limits  of  the 
organization.  These  arrangements  at  times  have  led 
to  serious  consequences. 

The  ideal  arrangement  both  for  purposes  of  safe- 
guards and  for  incentive  to  quick  and  accurate  action 

would  have  the  storekeeper  directly  under  the  works 

manager  and  the  balance  clerk  directly  under  the  pro- 
duction superintendent  or  the  head  of  the  planning 

department.  Here  again  practice  differs,  since  the  bal- 
ance clerk  frequently  reports  to  the  head  of  the  cost 

department.  Since  the  average  cost  accountant  does 
not  ordinarily  appreciate  the  vital  relation  between 

manufacturing  efficiency  and  control,  such  an  arrange- 

c GENERAL    MANAGER 

Chief  Engineer Works  Mdnotgcf 

■?ijw  MatpriaMrtspectei 

Puahasing  Agent. 

te'rCnt.       5.'«"»™9- 

Production  Supt       R"uhrw^r|haM.5     T-^fyJcHtinager 

Storekeeper 

BCTlanceClert; 

I    Receiving ~1     I   Pocking  1    |  Shipping  I     I   Raw    I     |  Workei\ 

FIG.  1.    ORGANIZATION  CHART  OF  MATERIAL  PERSONNEL, 

ment  again  usually  works  out  to  a  disadvantage.  With 
the  arrangement  suggested,  and  particularly  in  the 
smaller  plant,  with  the  receiving  clerk  under  the  traffic 

department,  which  may  in  many  instances  report  to 
sales,  informed  and  energetic  action  as  well  as  ample 
safeguards  against  collusion  and  fraud  are  provided. 
Clerical  errors,  furthermore,  are  much  more  readily 
caught  where  one  department  is  working  against 
another  in  this  respect. 

It  must  be  emphasized,  however,  that  these  relations 
must  vary  with  cases;  that  they  are  presented  only  as 
an  arrangement  which  has  been  put  in  effect  with 
excellent  results  in  several  different  types  of  plants  and 
which  probably  furnishes  maximum  checks  with  mini- 

mum labor  and  routine.  Fig.  1  shows  a  skeleton  organi- 
zation chart  of  this  arrangement  of  the  material 

personnel. 

The  organization  chart  shows  one  satisfactory  ar- 
rangement of  the  administrative  relations  between  per- 

sons concerned  with  material  routine.  Yet  even  with 
a  satisfactory  organization  it  is  always  necessary  to 
consider  in  addition  the  physical  location  of  offices  so 
that  as  a  whole  there  may  be  a  convenient  working 
relation  between  them.  The  layout  of  the  storeroom 
proper  will  be  dealt  with  in  a  later  article  but  since 
many  cases  of  faulty  work-relationship  have  come  to 
light  due  simply  to  an  improper  physical  location  of  the 
persons  themselves,  it  may  be  useful  to  indicate  some 
of  the  considerations  which  should  govern  the  placing 
of  these  various  functions. 

In  many  cases  the  location  for  any  specific  depart- 
ment will  be  self-evident.    For  instance,  in  the  case  of 

the  traffic  department  or  at  least  that  part  of  it  which 
receives  packages,  obviously  it  should  be  placed  imme- 

diately contingent  to  the  railroad  tracks  and  truck 
delivering  platforms.  This  is  both  for  the  incoming 
and  outgoing  shipments,  and  necessarily  the  packing 
and  shipping  department  should  be  immediately  adja- 

cent to  the  traffic  office,  whether  or  not  these 
departments  be  under  one  head. 

For  convenience  in  the  physical  handling  of  packages, 
as  well  as  for  the  transaction  of  the  necessary  paper 
routine,  the  receiving  department  should  also  be  imme- 

diately adjacent  to  the  traffic  department.  Here  goods 
are  received  from  the  traffic,  unpacked,  checked  with 
the  copy  of  the  purchase  order  and  sent  to  the  store- 

room. They  should  pass  a  minimum  distance  from  one 
to  the  other. 

The  storeroom,  therefore,  should  be  within  reasonable 
truck  or  elevator  distance  of  the  receiving  department. 
This  is  particularly  true  of  a  central  storeroom,  and  of 
course  the  location  of  detached  departmental  or  sub- 

sidiary storerooms  must  be  carefully  chosen  with 
regard  to  delivery  of  incoming  and  outgoing  goods. 

I  have  encountered  many  cases  of  faulty  operation  of 
the  balance  of  stores  function  due  simply  to  the  location 
of  the  balance  sheets  relative  to  the  other  departments 
with  which  the  balance  clerks  deal.  I  consider  it  abso- 

lutely fundamental  for  effectiveness  that  the  adminis- 
trative authority  for  balance  sheets  be  centered  in  a 

production  official.  Whoever  may  be  intrusted  with  the 
supervision,  however,  there  is  but  one  logical  location 
for  the  balance  sheets  themselves — immediately  next  to 
the  production  manager's  elbow  or  whoever  the  official 
may  be  whose  duty  it  is  to  look  ahead  and  plan  produc- 

tion and  material  needs.  He  is  the  one  who  has  con- 
stantly to  put  future  requirements  for  production 

against  the  amount  of  material  on  hand,  on  order,  and 
assigned,  and  his  work  is  very  much  handicapped  unless 
balance  sheets  are  instantly  accessible. 

This  would  seem  almost  axiomatic,  and  yet  I  have 
encountered  numerous  cases  where  there  was  a  great 
deal  of  lost  motion  on  the  part  of  the  production  man- 

ager in  sending  or  phoning  to  another  department  for 
information  about  material,  information  which  should 
have  been  right  under  his  thumb.  The  balance  sheets, 
moreover,  should  not  be  too  far  from  the  storeroom, 
even  where  adequate  automatic  carriers  are  provided. 
There  is  much  work  in  connection  with  stores  handling 
and  checking  which  cannot  be  done  either  by  the  regu- 

lar factory  mail  system,  by  phone,  or  by  pneumatic  tube 
service,  but  must  actually  be  done  in  consultation  be- 

tween the  storekeeper  and  the  balance  clerk. 
These  and  similar  considerations  point  to  the  conclu- 

sion that  the  planning  or  production  office  should  be 
situated  just  as  close  to  the  manufacturing  departments 
and  as  centrally  located  relative  to  them  as  is  possible. 
Follow-up  will  thereby  be  made  not  only  easier,  but  also 
much  surer  and  more  systematic. 

Cost  Department  Near  Factory 

For  similar  reasons  I  feel  that  the  cost  department, 
as  distinct  from  the  general  accounting  department, 
should  be  not  only  under  the  supervision  of  the  works 
manager  or  the  production  superintendent  but  should 
be  physically  located  close  to  the  manufacturing  depart- 

ment, and  therefore  close  to  the  balance  sheets.  No 
matter  how  smooth  a  working  system  we  may  have, 
there  are  always  innumerable  questions  which  arise  in 
regard  to  the  correctness  of  time  or  job  tickets,  stores 
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,  oa  the  other  hand,  may 

ivaaiMU  aad  it  ia  van'  custom- 
la  a  Ian*  eitjr  many  auUa  distant  from 

fartarr  itaelf.     Tbare  la  no  direct  connection  be- 
gmmnk  accaoaliac  and  the  shop.     Moat  of  the 
kf  vkMl  caats  are  tied  into  the  geoaral  accounts 

..„  _  of  tba  eaat  oAte  to  the  gaaaral  account- 
  aad  back  acaia.  ahoaki  be  worked  up  in  the 
af  asbibiU  for  tba  vuidanoe  of  administrative 

so  that  the  teoeral  accounting  oAcas 
ba   loeatad    wbarevar    daairabia    without    incon- 

af  tW  poickaaiac  acent's  oAce  nimilarly 
daalrsd.    althoash    ordinarily    this 
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traCiva  rahtiaaailipa  and  the  physical  layout   must  be 
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rakited  departaenta. 

TW  little  Shop  Around  the  Corner 
bat  Bat 

Bt  W.  F.  Sanomann 

Ask  any  narhlne  tool  salesman  what  question  has 
baia  bariad  at  him  most  frequently  during  the  last 
Ida  aHatha.  aad  atnoet  Invariably  he  will  answer  that 

it  bae  baso.  "Who  in  the  world  is  buying  machinery 
wtmmtmjtV  or  its  squivaWnt— probably  couched  In 
■Bt*  MgMjr  ecpnaaive  language. 
TW  ballaf  of  a  great  BMay  manufacturing  exKUtives. 

aipacWhr  la  tbe  large  piaats.  it  that  the  factories  of 
tMe  eaaatrr  are  fairly   bolging  with   surplus  equip- 

that  tbay  or  ao  one  el»e  have  any  use  for.    They 
■P  tlMir  hands  la  horror  or  try  to  laugh  out  of 
•Aee  the  aalaaman   that  dares  to  suggeat  n«w 

toal  eqalpawMt. 

The  alert  aaM-biae  tool  salesman  is  now  avoiding  the 
Mff  phaMa.   ahaoat    to   the  point    of   nrglwt.    and    is 

the  braraya  and  side  streets  to  the  little 
bbck   or   frsme   building   that 

jthat  tado4ag  the  bttsinc««     He  doesn't 
•ad  a  nrk-iaorsd  waiting  room  and  an  attendant  at  a 

10  take  his  card.     When 

he  enters  the  door  be  walks  right  into  the  shop  proper 
and  whan  ba  inquiraa  of  the  nearest  lathe  hand  for  the 
prupriator  ha  baa  pointed  out  to  him  the  operator  of  a 
grinder  or  drill  preaa  who  from  outward  appearances  is 
a  workman  of  the  rank  and  file. 

The  aaleamaa  doaant  expect  this  proprietor-workman 
to  stop  working  while  he  talks  to  him  for  the  proprietor 

of  the  "little  ahop  around  the  corner"  is  a  busy  man. 
Instead  the  aalaaman  ia  more  than  likely  to  lend  him 
a  hand  to  lift  a  heavy  piece  of  work  on  the  machine 
while  at  the  aame  time  he  explains  the  merits  of  some 
particular  new  equipment  which  he  thinks  will  interest 
this  working-manager.  He  flnds  him  a  ready  listener 
and  he  ia  not  laughed  at  when  he  broaches  the  subject 
of  new  machinery  here,  for  the  little  shop  around  the 
corner  is  in  the  market. 

Its  big  brother  around  the  corner  on  the  main  street 
flnds  competition  hard.  The  acres  of  buildings  and  the 
backbone  of  an  organisation  that  it  must  keep  if  it  ever 
expects  to  do  business  again  means  that  a  sizeable  over- 

head must  be  met  on  every  article  produced.  The 
overhead  of  the  little  shop  is  the  rent,  power  and  the 
salary  of  the  office  girl. 

During  the  rush  times  the  nutchinery  manufacturers 
and  dealers  wasted  but  little  time  on  the  struggling 
mechanic  that  sought  to  build  a  business  of  his  own  up 
the  side  street.  Then  the  big  plants  were  taking  the 
machine  tool  output  without  quibbling  about  the  price. 
Delivery  was  the  thing  and  it  was  with  difficulty  that 
enough  tools  were  produced  to  satisfy  their  demands. 
What  time  was  there  for  the  little  shop  that  wanted 
but  one  tool,  and  that  on  terms  extending  over  a  num- 

ber of  months?  The  result  was  the  little  shop  couldn't 
get  the  equipment  it  wanted  then. 

But  now  their  turn  has  come.  The  little  shops  around 
the  corner  are  at  bat  now  and  a  home-run  harvest 
they  are  reaping  too!  Recent  radio  developments  have 

put  hundreds  of  the  little  shops  "on  their  feet"  with 
a  vengeance.  The  demand  for  cheaper  automobile  and 
screw-machine  parts  has  helped  them.  The  big  plant 

with  the  idle  equipment  can't  touch  them  when  it 
oomaa  to  a  bid,  for  they  don't  have  to  figure  in  the  up- 
kaep  on  scores  of  polished  desks  when  they  make  a  price. 

Do  the  owners  of  the  little  shops  scour  the  used  tool 
market  before  buying?  Of  course  they  do,  but  when 
all  is  said  and  done  the  greater  portion  of  the  equipment 
they  install  is  new,  for  they  are  too  good  mechanics  to 
be  led  into  buying  the  worn-out  macliinery  of  the  rush 
time.  They  get  new  tools  and  they  keep  them  new  by 
constant  personal  attention  because  they  have  no  money 
to  throw  away.  Besides,  new  equipment  is  alluring  in 
a  way.  It  holds  out  promise  of  unlimited  working  life 
and  there  is  comfort  in  the  knowledge  that  when  a 
machine  is  set  up  it  will  require  no  overhauling  or  re- 

placement of  parts  before  it  is  ready  to  do  a  day's  work, 
and  the  repairman  will  be  unnecessary  for  a  long  time. 
Some  of  these  little  shops  around  the  corner  will 

grow  and  grow  and  spread  out  and  accumulate  overhead 
and  some  day  be  large  enough  to  move  out  beside  their 
older  brothers  on  the  main  street.  But  just  the  same 
when  business  hits  one  of  its  inevitable  periods  of  low 
ebb  they  will  have  to  watch  their  step  or  some  new 
little  shop  around  the  corner  will  be  picking  off  the 
juicy  morsel*. 

It's  all  in  the  cycle  of  manufacturing  though;  and 
what  a  truly  life-saving  cycle  it  is  for  the  "peddler"  of 
machine  tools  and  the  factories  he  represents. 
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The  Grinding  of  Gear  Teeth 
and  Its  Future  in  the  Industry 

Application  of  Ground  Gear  Teeth  in  the  Automotive  Industry— Overcoming  the  Effects 
of  Heat-Treatment — Elimination  of  Noisy  Gearing  by  Grinding 

By  R.  S.  DRUMMOND 
Vice-President,  Gear  Grinding  Machine  Co. 

THE  production  of  gears  for  accurate  and  noise-
 

less operation  has  been  a  problem  for  many  years 
and  the  refinement  of  the  machinery  and  methods 

of  manufacture  have  gone  forward  with  each  year.  We 
are  indebted  to  the  demand  in  automobiles  for  silent 

operation  for  a  great  many  improvements  in  the  meth- 
ods and  machines  for  the  production  of  machine  parts 

of  great  accuracy  and  low  cost.  This  article  will  deal 
largely  with  the  application  of  ground  gear  teeth  to 
automobile  transmission  gears,  as  this  is  the  field  which 
has  so  far  used  the  greatest  number  of  gears  with 
ground  teeth.  This  large  use  of  ground  toothed  gears 

is  proportional  to  the  use  of  heat-treated  gears,  and 
has  been  brought  about  by  several  natui"al  influences, 
such  as: 

a — The  demand  for  silent  operation  of  gears  loaded 
and  idling.  The  willingness  of  sales  agents  to  acknowl- 

edge that  noisy  operation  was  an  evidence  of  ineffi- 
ciency and  wear; 

b — The  demand  for  an  unusual  long  life  of  gears 
without  wear  of  the  teeth  with  its  accompanying  gear 
noises. 

c— The  demand  for  a  hardened  tooth  surface,  which 
introduced  the  distortion  due  to  high  temperatures  of 
heat-treating  processes ; 

d — The  need  to  eliminate  the  last  ounce  of  unneces- 
sary weight. 

The  General  Result 

The  general  result  of  these  demands  is  the  present- 
day  transmission.  With  all  its  faults  it  is  one  of  the 

most  serviceable  and  satisfactory  parts  of  the  car  con- 
struction, so  long  as  it  operates  without  noise. 

Aside  from  the  auto-transmission  the  following  are 
some  important  uses  of  ground  gears: 

a — Gears  made  of  high  manganese  steel  (approx. 
13  per  cent  Mn.).  This  composition  of  steel  can  be 
machined  only  by  grinding.  Gears  as  large  as  33  in.  in 
diameter,  20  in.  face  and  of  i  diametrical  pitch  have  been 
ground  in  our  shops  at  Detroit.  These  gears  and  others 
like  them  are  in  use  for  as  long  as  six  years  without 
injurious  wear  and  have  replaced  other  similar  gears 
which  had  a  normal  life  of  six  to  ten  months.  The 
long  life  of  these  gears  is  due  to  the  high  manganese 
content  and  to  the  fact  that  the  initial  construction  pro- 

vided working  surfaces  which  were  properly  finished  to 
a  smooth  and  accurate  tooth  shape. 

b — Main  drive  gears  of  large  electric  locomotives. 
The  first  attempts  at  gear  drives  of  this  type  were 
noisy  and  increasingly  so  as  used,  due  to  tooth  wear. 
An  effort  was  made  to  modify  the  objectionable  sound 

and  wear  by  the  use  of  special  teeth — spiral  spurs, 
herringbone,  etc.  Then  the  plain  spur  gear  type  was 
tried   with   the   tooth   shape   accurately  and   smoothly 

Paper   presented   at   Buffalo   convention   of  the   American   Gear 
Manufacturers'  Association. 

ground,  and  this  is  the  accepted  standard  today,  as  it 

permits  the  use  of  heat-treated  gears  and  the  finishing 
of  the  teeth  to  such  form  and  shape  as  will  operate 
quietly  and  with  minimum  wear. 

c — Airoplane  driving  gears,  used  especially  by  de- 
signers where  power  transfer  is  necessary  between 

multiple  power  plants,  and  combinations  of  propellers 
in  planes  of  large  size. 

d — Geared  speed  reductions  of  the  spur  gear  type, 
where  large  horsepower  is  transmitted  and  the  operat- 

ing speeds  are  high.  During  the  war  such  heavy-duty 
speed  reductions  were  in  demand  and  many  sets  were 
produced  which  operated  under  very  large  loads  with- 

out objectionable  noise. 
e — Work  on  tractor  gears — These  gears  were  saved 

for  good  standard  use  at  only  a  fraction  of  their  first 
cost  by  the  resurfacing  of  the  teeth. 

/ — Plain  bevel  gears  and  pinions  such  as  are  in 
use  in  rear  axles  of  automobiles.  Many  thousands  of 
these  gears  have  been  saved  for  good  use,  literally 
taken  from  the  scrap  pile  and  converted  into  good  silent 
drives. 

g — The  field  of  broaches  and  gages  lends  itself  to 
treatment  similar  to  gear  grinding  when  the  external 
surface  is  toothed  or  splined.  There  is  also  a  large 
field  of  usefulness  closely  related  to  gear  tooth  grind- 

ing in  the  grinding  of  the  splined  portion  of  shafts. 
A  short  review  of  the  attempts  at  gear  tooth  grind- 

ing is  of  interest. 
a — The  earliest  effort  on  record  was  made  by  a  gear 

foundryman  as  early  as  1874,  at  which  time  emery 
wheels  were  described  in  the  patent  file  showing  the 
wheel  molded  to  the  approximate  shape  of  the  tooth 
space.  This  wheel  passed  between  the  teeth,  removing 
some  roughness  and  burrs.  This  in  no  wise  constitutes 
the  placing  of  a  finish  gear  tooth  on  a  gear  tooth — 
it  was  simply  a  roughing  operation  intended  to  replace 
the  hand  truing  which  had  previously  been  done  with 
fi!es   or  chipping  hammer. 

b — From  this  date  little  is  disclosed  until  the  effort 
was  made  in  a  Leland-Ferris  bevel  gear  grinder,  shown 
by  the  patent  files  in  1898,  at  which  time  the  edge  of 
the  wheel  was  used  with  a  generating  type  of  machine 
to  form  a  surface  on  bevel  gear  tooth. 

c — About  this  same  time  Cheney  developed  a  similar 
machine,  very  little  different  from  the  Leland-Ferris 

type. 
d — In  about  1891  the  Fellows  Company  produced 

a  generating  type  of  machine  showing  very  little 
change  from  previous  work  done  by  Leland  and Cheney. 

e — A  machine  was  developed  in  Germany  by  the 
Reinicke  Co.,  of  Chemnitz,  Germany.  This  machine 
used  the  side  of  the  emery  wheel  and  generated  the 
gear  tooth  form. 

/ — Patent  files   show   in    1906   a   Phelps  spur  gear 
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la  •  (tMntlM  OP*  of  grindwr. 
la   tMt  c««itr>    todv   f*Mr«UBK 

■fartitmi  hr  Pratt  A  Whitney. 

C*.    TImm  awckiaM  u« 

W  tlM  •di*  or  ttw  •><)«  of 

   ^   ^  tiM  curv*  on  thr  tooth 

Om  4Mlairtl«»  tm  of  f^r  tooth  rvnrrati^ 

>  M  •>»««  in  th*  patent  of  the  Brown- 

L^  Ca^  ■aiw  pMMI  ttMird  to  A.  T.  Brown  in  1914. 
I  with  a  VTO  l*rt»  aettBont  wheel 

hu«e   ia   ilailir   to  approximate   a   Itat 
it  cvMacto  with  the  tooth  ia  the  ffrinding 

„   tjrpM  of  BMchinae  for 
Om  of  tlMat  ia  an  experimental 

la  am  ia  aaam  ftectoriaa  whare  •  mechanical 

4nk»  to  ia  aee;  a  plae*  of  flat  atoaa  i*  rubbed 
Ika  laalli  enrfa«e  hy  the  (eaeratinf 
TMa  li  aa  awkward.  IneAcient  and 

«f  tlmaa  paculiar  machlnea  ia 
hjr  the  4evlea  gotten  up  by  Adier 

at  FraiMtut-aai-MaiB.  where  formed  diamonds 
■•I  vary  accaralaljr  to  the  ahape  of  the 

diamooda  ao  aet 

of  triawiiaff  the  revolv- 
thaa  plaead  agaiwt  the 

r.  aa  you  will  under- )  ̂H^*""^  whenever  they 
TMe  method  utterly  failed. 

t — It  *fl  ho  aolod  from  the  foregoinc  that 
a  graat  mugr  9M^  havt  qtaot  cenaiderable 
Mb*  la  aa  aHart  to  pnpmiy  generate  the  tooth 
fcna  wftli  mmry  wheel*,  in  contradistinction 
•a  tibmim  tit*  tootl>  form  by  the  direct  cutting 
MMin  of  the  vtmai  whmi  oporated  in  the  tame 
mm  ■•  tke  ordtaarjr  fiar  catter. 
WMk  thb  akatt  hMovy  of  gear  grinding,  it 

bla 

I  that  the  origfaal  work  done  by 
of  the  Gear  Grinding  Machine 

along  entirely  different 
TWy  eooght  to  reproduce  from  master 

'  toolll  farm  «poa  tho  wfaaol.  it  being  possible 
i  la  lotrtaa  the  ahaal  and  so  replace  the 

wtthoat  loaiag  the  setting  of  the  machine, 
oa  the  Ward  gear  grinder,  shown  in  the 

by  oor  company,  to  flmt  trim  the 
■aa  It  for  a  roughing  operation  around  the 

tka  moat  serlooa  inetiuaJitien  and  the 
of  the  heat-treatment.  Then  to  re- 

trim  tka  wheal  with  great  accuracy  and  remove  from 
tka  laalll  a  flaUhlag  cut  of  very  small  amount,  giving 
a  parfect  ii<mllua  on  tha  tooth  aorfaco  of  the  mastar 
foram  frem  wfUck  tho  diaaiond  trfmmem  are  operated. 

Djr  paaaae  between  two  teeth,  finish- 
of  two  toeth  and  bottom  of  the 

n  works  with  facility  on  one  side  of 
wftbaat  trtadtef  the  adjacent  side  of  the 

tooth  If  daalrad.  Too  will  realize  further  that 
tha  aarface  of  the  tooth  from 

aa  It  paaasa  oear  the  tooth  without  small 
which  are  oaed  la  aoam  generating  types  of 

two  dIstlaetJve  oaaa  for  the  grinding  proc- 

of  goara  whkh  have  already 

•aylo 

(2)  The  aurfacing  of  geara  which  have  been  left 
with  grinding  stock. 

Under  the  first  of  the«e  headings  we  refer  to  the 

large  \'olume  of  business  which  was  done  by  gear  grind- 
ers during  the  first  five  yesrs  that  this  work  was  ac- 

tivdy  done.  The  process  was  then  used  principally  to 
salvage  porta  which  had  not  passed  inspection  due  to 
malformation  of  the  teeth  or  distortion  of  their  shape 
in  heat-treatment.  It  is  probable  that  one  million 
gears  have  been  resurfaced  with  gear  tooth  grinders 
with  a  largo  aaving  to  the  automobile  industry.  These 
gears,  as  a  whole,  were  scrap  purts  which  it  was  im- 
poaail>le  to  aalvage  by  other  proce.<ises  on  account  of  the 
high  cost.  When  saved  by  this  process  of  gear  grind- 

ing the  backlash  in  the  gears  was  increased  by  the 
amount  of  stock  which  was  removed  from  the  surface 
of  the  teeth  when  they  were  corrected.    This  stock  aver- 
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aged  from  0.008  to  0.006  in.  on  the  tooth  surface, 
addinir  backlash  to  a  given  gear  from  0.006  to  0.012  in. 
in  a  tooth  space,  and  such  gears  mated  together  would 
normally  show  an  increase  in  backlash  somewhere  be- 

tween 0.012  to  0.015  in.  We  will  touch  on  the  subject 
of  backlash  later. 

The  second  division  aa  mentioned  above  is  the  finish 
grinding  of  gear  teeth  which  have  been  rough  cut 
leaving  grinding  stock.  Today  this  constitutea  the 
largest  volume  of  gear  tooth  grinding.  The  tendency 
of  the  market  on  gear  teeth  is  decidedly  toward  this 
method  of  gear  production,  especially  where  the  teeth 
are  required  to  contact  noiselessly  at  high  speeds,  and 
more  particularly  in  automobile  transmissions  where 
the  gears  are  heat-treated  so  that  wear  on  the  teeth 
will  be  small.  In  this  portion  of  the  gear  tooth  grinding 
business  the  refinement  of  the  article,  the  finish  of  the 
gear  tooth  and  ita  accurate  form,  is  produced  after  the 
heat-treatment.  This  feature  is  really  new  to  many 
people  and  yet  it  is  very  simple  to  understand,  being 
exactly  parallel  to  the  work  which  is  done  on  all  other 
lm[>ortant  surfaces  used  in  the  transmission  of  power. 
The  question  is  licing  asked,  and  asked  properly: 

Should  we  use  expensive  machines  and  tools  of  ex> 
treme  accuracy  for  finish-cutting,  all  tuned  up  and 
scraped  to  the  last  degree  of  accuracy;  should  we  use 
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expensive  refined  cutters  made  witli  the  most  accurate 
form  and  shape,  designed  for  production  of  teeth  with 
maximum  degree  of  accuracy;  and  then  plunge  the 
pieces  at  high  temperature  into  a  bath  of  oil  or  water 
and  blame  the  results  on  anything  but  our  own  poor 
practice  ? 

Years  ago  they  turned  shafts  by  accurate  tools  on 
most  accurate  machines,  but  today  they  leave  grinding 
stock  and  finish-grind.  Grinding  has  become  so  accurate 
a  process  in  most  parts  for  power  transmission  that 
roughing  these  parts  on  tonnage  production  machines 
has  become  standard  practice. 

During  the  last  month  we  investigated  twenty-three 
individual  lots  of  gears  for  other  companies.  We  found 
a  wide  variety  of  error,  but  the  very  largest  was  the 
distorted  shape  of  the  teeth  due  to  heat-treatment.  We 
have  had  teeth  under  test  which  could  only  have  been 
produced  on  a  rubber  mandrel,  or  by  distortion  after 
machining,  one  tooth  being  slanted  east  and  others 
slanted  west.  On  the  same  gear,  curves  were  low  at 
points  and  high  at  points  due  to  heat-treatment.  We 
have  heard  a  lot  about  heat-treatment  within  0.0002  in., 
but  we  have  not  seen  the  evidence  in  quantity  produc- 

tion. We  have  such  high  respect  for  temperatures  over 
1,000  deg.  F.  that  we  prefer  to  keep  finished  parts  at 
a  reasonable  distance  from  them  or  grind  the  surfaces 
of  parts  after  heat-treatment. 

In  an  effort  to  overcome  the  warpage  of  heat-treat- 
ment the  following  methods  have  been  used: 

(a)  Rolling  gears  together,  then  filing  or  stoning 
them  to  a  smooth  roll  and  a  good  appearance. 

(b)  Running  the  gears  together  relatively  dry,  per- 
mitting them  to  wear  dovm  the  high  spots  and  cor- 

respondingly wear  grooves  in  the  mating  gears. 
Certain  combinations  of  gear  teeth  can  be  improved  in 
their  roll  by  wearing  a  groove  in  one  gear  opposite  the 
projecting  rough  places  on  the  opposite  gear.  In  the 

case  of  a  "hunting"  tooth,  every  tooth  in  the  mating 
gear  is  thus  damaged  by  the  inequality  in  the  mating 
gear. 

(c)  Running  the  gears  together  with  a  lapping 
compound  causes  maximum  wear  at  the  point  of  maxi- 

mum pressure.  This  is  like  the  previous  method,  but 
very  much  accelerated. 

(d)  Remating  gears  by  hand  rolling.  Some  oper- 
ators when  working  on  a  limited  number  of  types  of 

gears  become  quite  expert  in  mating  gears  with  others 
of  corresponding  tooth  curves.  Thus  they  pick  out  a 
pair  of  gears  with  equally  low  curve  position,  etc. 
They  do  not  always  know  what  the  result  is,  except 
that  experience  has  shown  them  that  the  parts  will 
work  together.  This  process  fails  under  severe  or 
varied  operating  conditions. 

(e)  Mating  gears  by  mechanical  or  optical  measure- 
ment of  the  tooth  form.  This  field  holds  a  great  benefit 

for  the  industry  as  soon  as  its  use  and  application  is 
cleared  up. 

One  must  consider  that  in  a  gear  making  tooth  con- 
tact 14,000  times  per  minute,  irregularity  of  contact 

will  cause  peculiar  sounds.  Many  improperly  shaped 
teeth  cause  an  abrupt  acceleration  of  the  mating  gear 
and  equally  abrupt  slowing  down.  This  reversal  of  ac- 

celeration occurring  thousands  of  times  per  minute  gives 

a  harsh  sound  and  produces  rapid  wear.  A  most  com- 
mon error  is  misplaced  involute  curves  and  irregular 

surface  contact  which  cuts  the  oil  film. 

In  the  shape  of  the  involute  curve  the  shape  is  ap- 

proximately radial  near  the  base  circle,  whereas  at 
the  top  it  is  very  much  rounded  and  falls  away  rapidly 
from  a  radial  line.  If  this  curve  is  misplaced  dovm- 
ward  as  much  as  0.005  in.  this  misplacement  will  eflfect 
the  part  of  the  tooth  near  the  base  circle  very  little 
but  the  effect  at  the  top  of  the  tooth  is  quite  severe. 

This  effect  occurred  recently  in  a  confusing  manner. 
Idler  gears  were  ground  accurately  from  the  bore  of 
the  gear,  but  made  noise  in  the  assembled  transmission. 
Upon  inspection  of  the  idler  it  was  found  to  be  bushed 
and  the  bushing  was  eccentric,  causing  the  tooth  form 
to  be  high  on  one  side  and  low  on  the  other.  The 
noise  was  not  a  sound  of  eccentricity,  but  a  low  growl- 

ing sound.  New  accurate  bushings  corrected  the  tooth 
form  position.  One  interesting  feature  of  this  trans- 

action was  that  one  idler  which  was  cleaned  up  accu- 
rately with  the  tooth  position  and  which  was  a  loose 

fit  on  the  shaft  was  relatively  quiet. 

(To  he  concluded  in  next  week's  issue.) 

Standardization  of  Malleable  Iron  Chain 
The  following  interesting  paragraphs  are  taken  from 

the  report  of  a  trade  association  in  the  industry  manu- 
facturing malleable  iron  chain: 

During  the  period  of  fifty  years  in  which  malleable  chain 
has  been  manufactured,  its  development  had  well  illustrated 
the  many  abuses  incident  to  growth  without  guidance  and 
definite  plans.  Every  time  a  manufacturer  making  a  new 
machine  decided  to  use  malleable  chain,  it  was  common  to 
call  for  a  special  type  rather  than  to  adhere  to  well  de- 

veloped sizes  already  made.  This  practice,  which  was  often 
merely  a  whim,  is  also  traceable  to  a  mistaken  policy  of 
applying  special  parts  for  purposes  of  assuring  an  exclu- 

sive repair  business.  The  result  was  an  accumulation  of 
thousands  of  slightly  different  patterns,  lack  of  interchange- 
ability  to  a  marked  degree,  confusion  and  irritation  to 
customers,  and  high  costs  to  both  the  producer  and  the consumer. 

The  first  step  of  standardization  was  the  selection  of  an 
assortment  of  chains  which  would  cover  all  reasonable 
requirements  of  design  and  application,  which  would  be 
standard  stock  items.  Beyond  these  an  additional  list  was 
made,  including  chains  required  by  certain  manufacturers 
because  of  present  design  and  demanded  in  reasonably 
large  production  quantities;  these  to  be  listed  in  catalogs 
but  to  be  made  up  on  customers'  orders  only.  This  plan 
gives  the  benefit  of  quantity  production  costs  and  shipment 
from  stock  to  those  customers  who  arrange  to  use  stock 
items.  Naturally  this  policy  will  continue  the  encourage- 

ment of  the  application  of  stock  items. 
The  effects  of  elimination  are  shown  in  the  case  of  one 

maker  who  listed  2,044  items  previous  to  industry  stand- 
ardization, and  who  since  then  shows  820  items.  This  is 

a  reduction  of  60  per  cent,  although  some  types  afforded 
greater  opportunity  for  elimination  than  others,  the  maxi- 

mum being  75  per  cent  in  one  type.  However,  it  must  be 
remembered  that  although  40  per  cent  of  the  items  remain 
for  catalog  listing,  there  are  probably  only  20  per  cent  of 
the  original  number  which  are  shown  as  being  carried  in 
stock. 

Technical  inquiry  into  dimensions  led  to  consideration  of 
weight,  design  and!  quality,  resulting  eventually  in  a  co- 

operative series  of  tests  of  the  present  stock  output.  Over 
2,000  physical  tests  and  several  hundred  chemical  tests 
have  shown  makers  those  possibilities  which  exist  for  the 
improvement  of  product  and  consequent  increased  service- ability. 

It  will  be  seen  that  the  original  suggestion  from  the  War 
Industries  Board  which  covered  elimination  of  items  only 
has  developed  a  program  of  standardization — now  accom- 

plished— covering  dimensional  interchangeability,  standard 
designation  and  the  assurance  of  better  product  The 
resulting  benefits  to  both  maker  and  buyer  are  self  evident. 
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Alloys  of  Aluminum 
Wkj  Capper Afity  Is  Preferable — Superior  Casting  Properties  of  Aluminum  Alloys — 

Ca»tinc  Alloy  No.  12— How  To  Machine  Alloys 
nUM  SaUS  DlTABTllKXT  CotOMMSMD  DATA  PSBrAlD  BY  THE  TKCHNICAL  DETAKTMCNT, 

ALVMINUM  COMfANY  OT  AMBICA 

TBS  tw  prtetlp*!  alkartat  iaf  rMiirnta  o
f  alum- 

iwaacMtlac  Alloys  at  Uw  prMrnt  tin»«  arc  copper 

ami  iIm;  wmttlf  Ukiav  Uw  fom  of  mluminum- 
ttmlamm-9lmt<afpmr  altajr*-    MancancM  and 
aiv  fra^iwaUy  OMd.    Kkkei.  chromium,  tin 

I  vtlHr  rntHat*  kav»  baa*  aAojrcd  with  aluminum  with 
vwytat bat  tbair  application  haa 

Mi  Itair  wt  la 

•■iy  !■  VMT  ipatial  eaaaa. 
Vmitr  cattaia  eoaditioM, 

•at  mil  with 
I  bat  form 

t«a  H«aU  larm  la  aaKb 
tl»  aaaM  vajr  aa  do  oil  aad 

para b  alorad  with 
■Dtv  eflba  eoauBoa 
tha  aaaal  affacta  ar* 

is  tba  tantilr 

tillty  to  dacraaae  ia  present  and  it  increaaea  aa  the 
amount  of  aluminum  increaaes. 

In  the  United  States  the  inclination  of  manufactur<>rs 
toward  the  use  of  a  very  small  number  of  standard 
alloys  ia.  w«  think,  a  loffical  one.  It  is  logical  because 
the  poaafble  ranse  of  physical  properties  except  for 
special  purpoaaa,  may  be  obtained  by  the  proper  manipu- 

   lation  of  very  few  of  the  in- 
finite number  of  combina- 

fw 
an 

lioa  la  tlM  aliriakac* 
iaUia 
of  tJtc 

ara  all  dasirabla  raauha  for  they  correct 

I  ̂ aalitlaa  io  tba  par»  alttmiBum  which  make  it  unfit 
caaUag  purpoaaa.    Thaae  effects,  however. 
ilad  by  a  dccreaaa  in  the  elongation,  which 

tba   dactility    of    tba    metal    and    renders    it 
riaU. 

aa  parr  aluminum  is  very  ductile  a  certain 
of  Its  doetility  may  be  sacrificed  for  greater 
iliaactb  aad  bardaaaa.  without  making  the  alloy 

laa  brtttk  for  caatiag  parpoaaa.  Tba  degree  of  this 
wtn  dspaad  upon  the  duty  which  the  caating 

For  example,  a  casting  which  will  be 
aab)s«1«<d  to  tb*  aback  aad  vibration  of  an  automobile 
■ator  wlfl  raqaire  an  alloy  very  different  from  a  caat- 
lag  «Wcil  la  actaal  aarrica  will  be  stationary  and  not 

ta  aaitfaa  aback  or  vibration.  An  alloy  for  the 
mmma  oaqr  ba  atiff  aad  rigid  to  an  extent  that 
raadrr  H  aasaltabla  in  an  automobile  caating. 

lacraaaatf  taaaiW  atraactb  aad  bardneaa  are  not  alwayH 

'  '  by  a  daeraaaa  ia  tba  alongation.  However. !•  mmmBf  a  daciaaaa  ia  aionfaUoa  when  the  in- 
to Btraagtb  aad  bafdaaaa  ia  caoaad  by  a  changa 

ia  tba  cbssakal  eoonioaitlaa  oif  tba  alloy ;  but  any  changa 
ia  tba  eartiag  coodltkMia  which  increase  the  tanalla 

•f  aa  allay,  alao  inrrrssei  the  elongation; 
tbara  U  a  daobla  gala  of  tenaile  strength  and 

INCREASED  TENSILE  strength  and  hartl- 
ncaa.  reduction  in  shrinkage,  decrease  in 

ckmcation,  reduction  in  ductility,  are  the  re- 
aulta  obtained  in  alloying  aluminum. 

Copper  alloys  cast  well  and  give  little 
checking  or  drawing  trouble. 

Zinc  ia  aenaitive  to  temperature,  which 
limits  its  application,  requires  very  careful 
founding,  but  producea  a  sharp,  sound  cast- 
ing. 

Idagncaium  alloys  are  harder,  stronger  and 
tighter  than  pure  aluminum.  They  have 
icnsilc  strength  equal  to  No.  12  Alloy  and 
greater  elongation. 

is  tnia  of  aOoying  aluminum  with  small  quan- 
9t  oCbar  maCala  ia  alao  gaaarally  true  when  other 
ara  alloyad  wltb  Maall  amoonU  of  aluminum. 

»**•  ••  daaa  tba  gowd  afracta.  as  in  the  previous 
flHH  at  Ifirt  ̂ fadoalaate.  bat  tb*  tandency  for  the  duc- 

tions  of  aluminum  with 
other  metals;  because  of 
the  economies  following  in- 

creased efficiency  of  the 
foundry  which  standardizes 
on  one  or  two  satisfactory 
alloys:  and  last,  but  not 
least,  because  of  the  increas- 

ing good  will  which  accrues 
to  the  account  of  the 

foundry  turning  out  a  uni- 
form and  reliable  product. 

The  useful  aluminum  al- 
loys may  be  divided  into  two 

groups:  (1)  Those  of  alu- 
minum with  not  more  than 

20  to  35  per  cent  of  other 
metals,  and  (2)  those  of  other  metals  containing  not 
over  10  to  15  per  cent  aluminum.  Usually,  alloys  lyiiiK 
between  these  limits  have  no  commercial  value.  Alloy.s 

of  the  former  class  are  generally  referred  to  as  "light 
aluminum  alloys"  and  those  in  the  latter  class  as  "heavy 
aluminum  alloys."  It  is  with  alloys  of  the  former  class 
that  we  are  here  principally  concerned. 

All  the  useful  alloys  of  the  aluminum-copper  series 
may  be  placed  in  one  or  the  other  of  the  two  classes: 
Those  containing  less  than  15  per  cent  copper,  and  those 
containing  less  than  11  per  cent  aluminum.  The  first 
claas  embraces  the  alloys  most  applicable  to  general 
casting  purposes  in  the  aluminum  industry.  The  addi- 

tion of  copper  increaaes  the  tensile  strength  and  hard- 
ness, reduces  the  shrinkage  and  improves  the  machining 

qualities  of  the  pure  aluminum.  The  alloying  also  de- 
creases the  elongation,  and  thereby  detracts  from  the 

toughness  of  the  metal  and  ultimately  limits  the  amount 
of  copper  that  can  be  added.  It  has  been  found  that  an 
alloy  cjmposed  of  more  than  about  15  per  cent  of  copper 
is  not  of  practical  uae.  However,  if  the  copper  content 
is  kept  well  within  this  limit,  the  alloy  is  sufficiently 
tough  for  most  uses.  Because  of  the  nature  of  their 
cctistituents.  alloys  of  this  class  are  not  subject  to  burn- 

ing in  the  foundry,  as  are  alloys  containing  more  volatilo metals. 

The  copper  content  in  this  series  of  alloys  I 
fairly  well  standardized.     After  years  of  expen: 
tlon  and  commercial  practice  in   which  almost  wery 
combination  of  aluminum  and  copper  has  been  tried, 
trade  sentiment  haa  gradually  crysUllized  in  favor  of 
an  alloy  conUinIng  from  7.0  to  8.5  per  cent  copper 
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This  amount  of  copper  produces  a  tough  alloy  the  ten- 
sile strength  of  which  will  vary  from  15,000  to  20,000  lb. 

per  square  inch,  depending  upon  the  casting  conditions. 
It  casts  well  and  gives  little  trouble  from  checking  and 
drawing  of  the  casting,  and  is  the  one  most  generally 
used  for  all-round  aluminum  casting  work.  It  is  com- 

monly known  as  No.  12  Alloy  and  will  be  discussed 
in  detail  later. 

Alloys  containing  a  higher  copper  content  than  this 
are  sometimes  used  in  the  United  States  for  castings 
which  are  to  be  subjected  to  high  temperatures,  water 
or  steam  pressure.  A  high  copper  alloy  is  frequently 
used  in  the  die-casting  industry  because  of  its  relatively 
low  shrinkage.  Inasmuch  as  castings  made  from  such 
alloys  may  fail  if  subjected  to  repeated  shocks  and 
stresses,  foundrymen  should  inform  themselves  as  to 
the  purpose  for  which  the  casting  is  required  before 
they  attempt  the  use  of  such  alloys. 

Alloys  of  the  second  class,  containing  less  than  11 
per  cent  aluminum,  are  known  as  aluminum  bronzes. 
The  aluminum  content  usually  ranges  from  1  to  10  per 
cent,  that  containing  10  per  cent  aluminum  probably 
being  most  popular.  A  greater  amount  makes  the  metal 
hard  and  brittle,  for  the  effect  of  aluminum  is  very  simi- 

lar to  that  of  copper  in  the  light  alloys  of  aluminum. 
The  tensile  strength  of  aluminum  bronzes  is  high,  and 
ranges  from  80,000  to  110,000  lb.  per  square  inch.  These 
bronzes  do  not  corrode  readily,  and  have  a  great  resist- 

ance to  alternating  stresses,  being  superior  to  some 
steels  in  this  respect.  However,  a  detailed  discussion  of 
the  aluminum  bronzes  will  not  be  attempted  here,  for 
obviously  they  do  not  fall  in  the  class  of  light  aluminum 
alloys  now  under  consideration. 

Intermediate  alloys  of  the  aluminum-copper  series, 
ranging  from  15  to  90  per  cent  of  copper,  give  crystal- 

line and  brittle  grayish-white  alloys  of  no  use.  After 
about  80  per  cent  of  copper  is  reached  the  red  color  of 
the  copper  begins  to  show. 

Zinc  Sensitive  to  Temperature 

The  useful  alloys  of  the  aluminum-zinc  series  may, 
like  those  of  aluminum  and  copper,  be  divided  into  two 
classes:  Those  containing  less  than  33  per  cent  zinc, 
and  those  containing  a  relatively  small  amount  of  alum- 
inum. 

The  first  class  comprises  the  useful  zinc  casting  al- 
loys. Zinc  produces  a  very  strong  alloy  with  aluminum, 

the  tensile  strength  running  as  high  as  38,000  lb.  per 
square  inch  for  the  alloy  consisting  of  50  per  cent  zinc 
and  50  per  cent  aluminum.  Such  an  alloy,  however,  is 
excessively  brittle.  The  decrease  in  ductility  of  these 
alloys  as  the  zinc  content  increases  places  the  maximum 
of  zinc  at  33  per  cent,  and  even  this  is  much  too  high 
if  the  casting  is  expected  to  withstand  stresses.  The 
best  aluminum-zinc  alloys  usually  possess  considerably 
less  zinc  than  this.  Zinc  tends  to  give  additional  fluidity 
to  aluminum,  and  produces  sharp  and  sound  castings 
when  skillfully  cast. 

For  forging,  few  metals  excel  an  alloy  containing  from 
10  to  15  per  cent  zinc.  This  alloy  is  tough,  flows  well 
under  the  forging  dies  and  produces  a  finished  product 
which  is  solid,  easily  machined  and  remarkably  strong 
per  unit  of  area.  Castings  made  from  aluminum-zinc 
alloys  machine  well,  and  the  machining  qualities  im- 

prove with  aging  of  the  metal. 
Alloys  of  this  class  seem  to  be  unusually  sensitive  to 

irregularities  in  the  casting  process.     If  the  metal  is 

overheated  there  is  danger  that  the  zinc  may  be  burned 
out.  In  addition,  these  alloys  are  more  subject  to 
drawing  in  heavy  parts  or  lugs  than  are  the  copper 
alloys.  This  tendency,  however,  can  in  most  cases  be 
overcome  by  proper  gating,  suitable  chills  and  risers, 
and  adequate  temperature  control.  Zinc  alloys  are  unusu- 

ally sensitive  to  high  temperatures,  and  therefore  can- 
not be  used  where  the  casting  will  be  subjected  to  con- 

siderable heat.  A  casting  made  from  a  25  per  cent  zinc 
alloy  when  raised  to  a  temperature  of  100  deg.  C.  loses 
one-third  of  the  tensile  strength  it  possessed  at  20 
deg.  C.  Zinc  alloys  have  never  been  very  popular  in 
the  United  States.  Doubt  in  the  minds  of  many  aa  to 
their  freedom  from  deterioration  with  age  has  probably 
had  much  to  do  with  their  limited  use.  Recent  tests  by 
Rosenhain  and  Archbutt,  however,  seem  to  disprove 
such  deterioration.  The  ease  with  which  zinc  alloys 
may  be  injured  in  the  melting  process  may  also  account 
to  a  certain  extent  for  their  unpopularity.  A  better 
understanding  of  the  peculiarities  of  this  series  of 
alloys  will  undoubtedly  result  in  their  more  extensive 
use,  particularly  for  small  inexpensive  castings  which 
are  not  to  be  subjected  to  severe  shocks  or  strains. 

Alloys  in  the  second  class  of  the  aluminum-zinc  series, 
those  composed  of  relatively  small  amounts  of  aluminum, 
are  known  as  aluminized-zinc.  The  aluminum  content 
is  usually  5  or  10  per  cent.  These  alloys  are  used  in 
zinc  galvanizing  baths  to  make  the  bath  more  fluid  and 
to  clear  it  of  oxides,  and  in  the  manufacture  of  alum- 

inum brass,  but  they  are  never  used  directly  as  are  the 
aluminum-zinc  casting  alloys. 

Zinc-Copper  a  Favorite  Alloy 

As  previously  stated,  an  alloy  of  aluminum  and  zinc 
has  never  been  very  porpular  in  the  United  States.  Where 
zinc  is  used  the  trade  favors  the  addition  of  small  quan- 

tities of  copper.  Copper  increases  the  tensile  strength, 
improves  the  casting  qualities  and  gives  greater  rigidity 
to  the  aluminum-zinc  alloy.  In  England  an  alloy  com- 

posed of  13  per  cent  zinc  and  3  per  cent  copper  is  used 
quite  extensively.  In  the  United  States  an  alloy  con- 

taining 15  per  cent  zinc  and  3  per  cent  copper  finds 
most  favor,  and  is  known  to  the  trade  as  No.  31  Alloy. 
These  alloys,  either  with  or  without  the  addition  of 
copper,  have  never  been  as  popular  in  the  United  States 
as  they  are  in  Europe,  especially  in  England,  where  such 
an  alloy  holds  much  the  same  prominent  position  as 
No.  12  Alloy  occupies  in  the  United  States,  being  used 
for  automobile  castings  and  for  casting  work  in  general. 

In  general,  manganese  influences  aluminum  in  much 
the  same  manner  as  copper,  renders  it  first  both  harder 
and  stronger  but  less  ductile,  and  subsequently  decreases 
the  strength  as  well  as  the  ductility.  Manganese  allo.\  s 
are  very  resistent  to  corrosion,  being  superior  to  the 
pure  aluminum  in  this  respect,  the  resistance  increasing 
with  increase  in  the  manganese  content.  These  alloys 
are  most  frequently  rolled  into  sheets,  but  as  IJ  and 
2  per  cent  manganese  alloys  are  dense  and  close  grained, 
they  are  not  infrequently  used  for  casting  small  parts, 
such  as  pipe  fittings,  which  are  to  be  subjected  to  water 
or  steam  pressure. 

Alloys  of  magnesium  with  aluminum  are  usually 
known  as  magnalium.  Because  of  the  great  affinity  of 
magnesium  for  oxygen,  these  alloys  tend  to  form  con- 

siderable dross  on  remelting  unless  the  magnesium  con- 
tent is  low.  As  a  result,  it  is  not  generally  good  practice 

to  add  more  than  5  per  cent  magnesium.     Most  alloys 
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vwy  IHtla  paaaibtllty  that  nickel  will  supplant  copper 
m  aa  alojriav  iiviadiaat.  The  nickel  content  should 

i  per  eaert.  for  a  &  per  cent  alloy  developa 
the  full  tensile  strength  that  can  be  obtained 
arnsaaiag  the  aloagation  to  such  an  extent 

Ifeal  the  eaatlag  woald  ba  unsuitable  for  commercial 
faaadry  work.  Ahtodnum-ntckel  alloys  for  casting  pur- 

paaaa  wid  probably  never  be  used  vpr>-  extenaively. 
SaaO  proportioaa  of  tin  are  aometimea  advantage- 

eaialy  B«ed  with  aluminum  to  givr  greater  strenrth  and 
rigidity  to  heavy  castings  as  well  as  to  reduce  the 

of  the  awtal.  Tin  also  serves  to  give  aharp- 
to  the  outline  of  the  casting.  This  tendency,  how- 

.  to  roAwe  the  etongation  to  the  point  of  imprac- 
tkabtltty  prrventa  the  general  use  of  tin-aluminum  alloys. 

Ko  caoliag  alloys  of  any  value  are  formed  by  alloying 
wttb  iroa.  A  small  amount  of  iron  always 

la  ahuBlaua  aa  an  Impurity,  but  Is  only  detri- 
■aatal  wbca  It  csiata  in  amounts  exceeding  1.6  to  2.0 
par  east.  The  effect  of  more  than  theae  percentages 
af  iraa  ia  to  daagvrooaly  reduce  the  elongation.  It  alao 

tba  amltea  meUl  sluggish.  M<ce«aitating  a  higher 
tare  ia  the  furnace  with  the  consequent  tend- 

aacy  toward  blow  Ikolea  and  shrinkage  cracks  in  the 

flnishad  casting.  There  are  very  few  commercial  metals 
not  chemically  pure  which  contain  as  little  iron  aa  does 
the  aluminum  upon  the  market  at  the  preaent  time. 
Aluminum  is  axtanaively  uf>ed  as  a  deoxiditer  in  the 
manufacture  of  ateel  and  is  used  in  the  form  of  the 
commercially  pure  metal. 

Silicon  in  the  ordinary  canting  alloya  hardens  the 
metal,  reducea  elongation  and  affects  adversely  the 

machining  qualities  when  it  occurs  in  too  large  quanti- 
tiea.  Care  ahould  always  b<>  taken  to  keep  the  silicon 
content  low,  not  excoeding  1.0  to  1.5  per  cent. 

PlKTAUNQ  No.  12  AlXOY 

As  manufactured  by  the  Aluminum  Company  of 
America.  Number  12  Alloy  consists  of  7.0  to  8.6  per 
cent  copper  and  not  over  1.7  per  ctM>t  other  elements, 
balance  aluminum.  When  properly  cast  this  alloy  can  U- 
depended  upon  to  have  the  following  physical  proper- 
tiea: 

naAtMrMatli.  paMMl*  par  aquan  iaab,  MBd  cut 
BMBIloa  ta  2  ia  ,  par  aaat   

B>SSbCiLSM(l«mm.  haUai  MaiwX!... . 
aitriakaca  ka  iaebaa  par  loot           
Kluiiiaal  aaadaatlvtly.  anaaaUrf  ooiipar  Ukaa  aa  100 

11.000 
       I  J 
a  •«   te    2  17 

. .       iO-  6) 
0  IS 10  )t 

The  alloy  is  made  in  lots  of  approximately  11,000  lb. 
per  heat.  Each  heat  is  carefully  guarded  as  to  the 
amount  and  quality  of  the  ingredients,  is  melted  under 
rigid  pyrometric  control  and  is  subjected  to  detailed 
chemical  analysis. 

This  alloy  is  used  extensively  in  the  automobile  indus- 
try for  crankcases,  transmisnion  hou.>*inK«.  oil  pans, 

etc..  and  for  all  general  castinR  purposes  which  call  for 
a  tough  and  strong  alloy  capable  of  withstanding  re- 

peated shocks  and  vibration.  It  was  successfully  used 
in  the  difficult  Liberty  motor  castings,  for  which  the 
requirements  were  exacting  and  the  inspection  very 
rigid. 

The  time  saved  in  machining  aluminum  is  often  suf- 
ficient to  make  an  aluminum  casting  requiring  a  great 

deal  of  machining,  cheaper  than  an  iron  or  brass  cast- 
ing of  the  same  kind.  Tools  should  l>c  operated  faster 

for  aluminum  than  for  brass  while  the  feed  should  be 
slightly  Blower.  A  good  lubricant  should  always  be 
used.  For  boring  and  reaming  pure  lard  oil  is  the  best, 
while  for  turning  and  facing,  a  mixture  of  lard  oil  and 
benzine,  80  per  cent  each,  works  well.  For  all  jobs 
of  tapping  and  chasing  and  for  general  work,  an  or- 

dinary non-alkaline  cutting  compound  is  used. 
Tools  should  be  ground  with  plenty  of  clearance; 

that  is,  they  should  increase  slowly  in  thickness  from 
the  edge.  A  razor  blade  is  an  example  of  extreme 
clearance.  While  tools  for  machining  aluminum  should 
not,  of  course,  have  clearance  to  that  same  degree,  they 
should  have  considerably  more  than  similar  tools  used 
for  machining  brass  or  iron.  The  cutting  tools  should 
have  a  highly  whetted  edge  such  as  would  be  used  in 
woodwork,  for  dull  tools  will  tear  and  drag  tba 
aluminum. 
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Geometric  Progressions  by  Short- Cut  Methods 
The  Value  of  These  Progressions  to  Standardization — Four  Simple  Methods — 

How  They  May  Be  Utilized  in  Machine  Design 

By  LUTHER  D.  BURLINGAME 
Chairman,   Sectional   Committpe  of  A.  S.   M.   E.   and  S.  A.  E.  on 

Standardization  and  Unification  of  Screw  Tiireads 

THE  use  of  geometric  progressions  for  proportion- 
ing mechanical  work  has  been  greatly  increased 

in  recent  years,  because  there  has  been  a  growing 
realization  that  for  many  purposes  proportions  are  best 
graded  when  in  geometric  progression.  This  is  true, 
whether  it  is  a  question  of  the  proportion  for  spindle 

FIG.    1. GEOMETRIC    PROGRESSION    POUND    WITH    SLIDE 

RULE  AND  CROSS-SECTION  P.4PER 

speeds  from  the  slowest  to  the  fastest,  for  feeds  from 
the  finest  to  the  coarsest,  or  of  the  proportion  for 
screw  diameters,  wire  gage  sizes,  key  sizes,  or  diam- 

eters of  arbors,  or  whether  it  is  determining  the 
capacities  or  proportions  of  a  series  of  machines. 

Recent  work  in  standardization  has  brought  the 
advantage  of  the  use  of  geometric  progression  very 
prominently  to  the  front,  and  one  of  the  first  tests 
to  be  applied  to  any  new  line  of  standardization  is 
whether  the  sizes  or  proportions  recommended  follow 
a  geometric  progression. 

The  principle  of  having  the  feeds  of  machine  tools 
such  as  milling  machines,  for  example,  follow  a 
geometric  progression,  has  been  used  for  a  great  many 
years.  The  Brown  &  Sharpe  milling  machines  on  the 

market  in  the  '80's  had  belt  feeds  so  proportioned, 
and  geared  feeds  and  speeds  have  since  followed  the 
same  rule.  In  1895,  Carl  G.  Barth  took  out  a  patent 
for  a  feed  operating  device  which  included  a  train  of 
gears  in  geometric  progression,  and  in  this  patent  he 
emphasized  the  importance  of  proportioning  the  feeds 
in   such   a  progression. 
The  German  engineers,  in  their  recent  standardiza- 

tion work,  have  proposed  a  series  of  "preferred 
numbers"  in  geometric  progression,  these  numbers 
ranging  from  10  to  100.  In  the  "20"  series  the 
selected  numbers  are  spaced  in  geometric  progression 
from  10  up  to  100  in  twenty  steps,  making  twenty-one 
preferred  numbers  in  the  series.  The  alternate  num- 

bers produce  a  "10"  series  of  eleven  preferred  numbers, 
while  again  taking  the  alternate  numbers  of  the  "10" 

series  produces  a  "5"  series  of  six  preferred  numbers, 
so  that  different  requirements  can  be  filled  depending 
upon  how  close  the  succeeding  steps  should  be  to  each 
other.  This  all  tends  toward  uniformity  in  scientific 
work  and  correlates  the  varying  lines  of  standardi- 
zation. 

In  many  cases  an  approximation  only  is  desired  in 
the  nearest  round  numbers.  But  this  must  be  one  that 

still  approaches  a  geometric  progression,  and  is  based 
on  that  principle.  When  such  is  the  case,  short-cut 
methods  which  can  be  readily  used  become  especially 
useful.  This  applies  also  to  standardization  and  similar 
work  which  requires  reviewing  or  inspection  and  where 
such  methods  can  be  used  to  check  the  work  of  others. 

I  have  found  several  different  short-cut  methods  that 
have  proved  convenient,  and  the  one  to  be  chosen  de- 

pends on  the  particular  conditions  of  the  problem.  As 
these  methods  may  be  useful  to  the  reader,  I  will 
describe  them  with  simple  problems  to  show  their 
application.  The  first  method  can  be  applied  if  a 
slide  rule  and  cross-section  paper  are  available. 

As  an  example,  find  the  proportion  for  the  shaft  keys 
of  shafts  from  1  to  6  in.  in  diameter.  It  is  determined 
that  to  adequately  provide  for  the  needs,  there  shall 
be  thirteen  sizes  of  keys  within  this  range.  Both  the 
keys  and  the  diameters  of  shafts  where  the  keys 
change  from  one  size  to  another,  to  give  the  best 

range,  should  be  in  geometric  progression  to  the  near- 
est even  fractional  sizes. 

To  find  the  geometric  progression  for  diameters  of 
shafts  between  1  and  6  in.,  space  with  a  compass  on 
the  slide  rule  the  distance  from  1  to  6.  On  the  section 
paper  with  the  compass  so  set,  strike  a  radius  until 

TABLE  I.     PROPOSED  STANDARD  FOR  KEYS 
13  Sizes,    12  Steps. 

Shaft 

Key 

Geometric 

Progression Approximate Fractional    Size 
Geometric 
Progression 

Approximate 
Fractional    Size 

1.00 
I 0.250 i 

1.16 

lA 

0.290 
A 

1.35 

II 

0.338 1 

1.57 

Ift 

0.393 A 

1.82 

IH 

0.456 
i 

2.11 

2i 

0.529 
A 

2.45 

2} 

0.612 1 

2.84 

2t 

0.712 1 

3.29 

31 

0.828 
i 

3.82 

3i 

0.960 1 

4.45 

4J 

1.115 

IJ 

5.15 H 1.295 

lA 

6.00 6 1   500 U 

it  intersects  some  line  which  can  easily  be  divided 
into  twelve  parts  because  there  are  twelve  steps  in 
the  series.  For  example,  3  in.,  divided  into  quarters 
give  twelve  steps. 
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  tkis  UMMaL  Mi4  f«w  eoouMrcial 

t  pw  CMl  MWMMum. 

•Mg^v  u«  iMiiw,  ■troacM'  *nd  lichter 

laBiasM.    TWIr  ImmII*  •trrncth  U  prae- 

«•  lint  af  K*.  U  Attar.  amI  th«ir  clonca- 
to  make  th«  mixture 

'  k»  tettwiwad  Ip  th*  followinc  man- 

  U  Md  in  »  pair  of  Iron 

t*  tk*  bottom  of  th«  cr«Kib>« 

fran  tlie  Arv.  or  in  th«  ladla 

It  MHt  ba  »tirrNl  atowiy  until  the 
Bilud  from  tha  tonfft  a* 

^  tkt  MBM  •!  touck.  Tba  mavneaium 
h*  aMai  ia  «hB  UMant*.  If  a  hmt  atJck  la 

IbIo  tW  enariMa  it  may  biaak  am)  th«  broken 

•aat  ta  tW  aurfata.  where  they  will  catch  Are 

thn  ara  WMltad.  takinc  oxvren  from  tha  air 

«f  fNai  tha  ahnUBam  or  the  diaaolvad  gaaaa. 

■Ataal  mainwlw  ha*  brvn  added  more  Tigor- 

aaa  attrriM  ahoaM  ba  emtinaed  for  a  short  time  in 

«Hav  to  fiaa  tha  aside  of  macnaaium  a  chance  to  float 
•a  tha  aarfaca.  Tlma  H  ahould  ba  poured  and  akinunad 

la  tha  waal  vajr.  No  other  flux  ia  iMcaaaar>-.  Care 
ahaaM  ha  tabaa  la  aaa  that  th«  tunga  and  macnesium 

Ma  4n.  t*  rflilMta  riahat  action  and  danger  in  intro- 

Oram  aixot*  Lot  Varm. 

MIcW  te  aoawtlaMa  aaad  aa  a  hardener  for  aluminum. 

pfaetieany  tha  aana  affect  aa  copper. 
M  aickal  c«aU  more  than  copper,  and  aa  it 

kaa  baaa  foaad  e«nr  dilBrult  to  make  the  nickel-rich 
attv  for  lacarporatinc  the  nickel  in  the  roelt«.  there  ia 

Httla  poaaibilitjr  that  nickel  will  supplant  copper 
iagradiaaL  The  nicliel  content  should 

•  per  caat.  for  a  5  per  cent  alloy  develops 
pearticany  the  full  teaaiW  strength  that  can  be  obuined 
vtthoal  JiMaaiiai  tha  akmgation  to  such  an  extent 
thai  Uw  caallag  weald  ha  uniuiitable  for  commercial 

Ahnaiaam-nickrl  alloys  for  casting  pur- 
viO  ptohahly  aover  be  used  very  extensively. 

loaa  of  tin  are  aooetimaa  advantage- 
mm6  with  ahiminam  to  give  greater  strength  and 

rigidity  to  heavy  caatings  as  wril  as  to  reduce  the 
■Iviakag*  of  the  aietal.  Tin  also  lerves  to  give  sharp- 
Maa  to  tha  ootliBa  of  the  casting.  This  tendency,  how- 
mm,  la  ladaee  tha  ahmgation  to  the  point  of  imprac- 
tkahlltty  pfwaata  the  general  use  of  tinnsluminum  alloys. 

Ko  raallag  attoys  of  any  value  arc  formed  by  alloying 
witfc  Irea.  A  small  amount  of  iron  always 

hi  ahnahNna  as  aa  impurity,  but  is  only  detri- 
■Matal  arhva  it  exists  in  amounts  rxceeding  1.5  to  2.0 
par  caat.  The  effect  of  more  ttuin  these  percentages 
of  iraa  la  to  daageroualy  reduce  the  elongation.  It  alao 
■ahaa  tha  amhea  awlal  aluggisk.  ntvessitating  a  higher 
•■ipafatara  la  tha  farnae*  with  the  consequent  tend- 
aary  toward  blow  holaa  and  shrinkage  cracks  in  the 

flniihed  caating.  There  are  very  few  commercial  motals 
not  chemically  pure  which  cunUin  aa  little  iron  as  U»oa 
the  aluminum  upon  the  market  at  the  preaent  time. 
Aluminum  ia  axtanai\-ely  used  aa  a  deoxidiser  in  the 
manufacture  of  ateel  and  i*  used  in  the  form  of  the 
commercially  pure  metal. 

Silicon  in  the  ordinary  cn.sting  alloys  hardens  the 
metal,  reducaa  elongation  and  affects  adversely  the 

machining  qualitiaa  when  it  occurs  in  too  large  quanti- 
tiaa.  Care  ahould  always  be  taken  to  keep  the  silicon 
content  low.  not  axcaeding  1.0  to  1.5  per  cent. 

Pur  AUNG  No.  12  AtXOY 

Aa  manufactured  by  the  Aluminum  Company  of 
America,  Number  12  Alloy  consists  of  7.0  to  8.6  per 

cent  copper  and  not  over  1.7  per  cent  other  element.», 
balance  aluminum.  When  properly  cast  this  alloy  can  be 

depended  upon  to  have  the  following  physical  proper- 
tiaa: 

K.OOO 
I   i 

Z  V 0  It 

>iln>alli,pooa<i>if»q<i«wl»cli.w«l«>M liua  ia  I  ui.,  POT  cMil   

iCdMidOmm.  hiJlM  SaSkc:).'.. ShiWk^tlatMtaMrloat                
EkMfiMMMMllinty.  tniwUrf  acpft  Ulna  m  100. 

I  14   to 

The  alloy  is  made  in  lots  of  approximately  11,000  lb. 
per  heat.  Each  heat  is  carefully  guarded  as  to  the 
amount  and  quality  of  the  ingredients,  is  melted  under 
rigid  pyrometric  control  and  is  subjected  to  detailed 
chemical  analysis. 

This  alloy  is  used  extensively  in  the  automobile  indus- 
tr)'  for  crankcasoa,  transmission  housings,  oil  pans, 
etc.,  and  for  all  general  casting  purposes  which  call  for 
a  tough  and  strong  alloy  capable  of  withstanding  re- 

peated shocks  and  vibration.  It  was  successfully  used 
in  the  difficult  Liberty  motor  castings,  for  which  the 
requirements  were  exacting  and  the  inspection  very 
rigid. 

The  time  saved  in  machining  aluminum  is  often  suf- 
ikient  to  make  an  aluminum  casting  requiring  a  great 

deal  of  machining,  cheaper  than  an  iron  or  brass  cast- 
ing of  the  same  kind.  Tools  should  be  operated  faster 

for  aluminum  than  for  brass  while  the  feed  should  be 

slightly  slower.  A  good  lubricant  should  always  be 
used.  For  boring  and  reaming  pure  lard  oil  is  the  best, 
while  for  turning  and  facing,  a  mixture  of  lard  oil  and 
benzine,  50  per  cent  each,  works  well.  For  all  jobs 

of  tapping  and  chasing  and  for  general  work,  an  or- 
dinary non-alkaline  cutting  compound  is  used. 

Tools  should  be  ground  with  plenty  of  clearance; 
that  is,  they  should  increase  slowly  in  thickness  from 
the  edge.  A  razor  blade  is  an  example  of  extreme 
clearance.  While  tools  for  machining  aluminum  should 
not.  of  course,  have  clearance  to  that  same  degree,  they 
should  have  considerably  more  than  similar  tools  used 
for  machining  brass  or  iron.  The  cutting  tools  should 
have  a  highly  whetted  edge  such  as  would  be  used  in 
woodwork,  for  dull  tools  will  tear  and  drag  the 
aluminum. 

Oik as 

^  r 
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Geometric  Progressions  by  Short- Cut  Methods 
The  Value  of  These  Progressions  to  Standardization — Four  Simple  Methods — 

How  They  May  Be  Utilized  in  Machine  Design 

By  LUTHER  D.  BURLINGAME 
Chairman,   Sectional  Committee  of  A.  S.  M.   E.   and  S.  A.  E.  on 

Standardization  and  Unification  of  Screw  Threads 

THE  use  of  geometric  progressions  for  proportion- 
ing mechanical  work  has  been  greatly  increased 

in  recent  years,  because  there  has  been  a  growing 
realization  that  for  many  purposes  proportions  are  best 

graded  when  in  geometric  progi-ession.  This  is  true, 
whether  it  is  a  question  of  the  proportion  for  spindle 

FIG.    1.      GEOMETRIC    PROGRESSION   FOUND    WITH    SLIDE 
RULE  AND  CROSS-SECTION  PAPER 

speeds  from  the  slowest  to  the  fastest,  for  feeds  from 
the  finest  to  the  coarsest,  or  of  the  proportion  for 

screw  diameters,  wire  gage  sizes,  key  sizes,  or  diam- 
eters of  arbors,  or  whether  it  is  determining  the 

capacities  or  proportions  of  a  series  of  machines. 
Recent  work  in  standardization  has  brought  the 

advantage  of  the  use  of  geometric  progression  very 
prominently  to  the  front,  and  one  of  the  first  tests 
to  be  applied  to  any  new  line  of  standardization  is 
whether  the  sizes  or  proportions  recommended  follow 
a  geometric  progression. 

The  principle  of  having  the  feeds  of  machine  tools 
such  as  milling  machines,  for  example,  follow  a 
geometric  progression,  has  been  used  for  a  great  many 
years.  The  Brown  &  Sharpe  milling  machines  on  the 

market  in  the  '80's  had  belt  feeds  so  proportioned, 
and  geared  feeds  and  speeds  have  since  followed  the 
same  rule.  In  1895,  Carl  G.  Barth  took  out  a  patent 
for  a  feed  operating  device  which  included  a  train  of 
gears  in  geometric  progression,  and  in  this  patent  he 
emphasized  the  importance  of  proportioning  the  feeds 
in   such   a  progression. 

The  German  engineers,  in  their  recent  standardiza- 

tion work,  have  proposed  a  series  of  "preferred 
numbers"  in  geometric  progression,  these  numbers 
ranging  from  10  to  100.  In  the  "20"  series  the 
selected  numbers  are  spaced  in  geometric  progression 
from  10  up  to  100  in  twenty  steps,  making  twenty-one 
preferred  numbers  in  the  series.  The  alternate  num- 

bers produce  a  "10"  series  of  eleven  preferred  numbers, 
while  again  taking  the  alternate  numbers  of  the  "10" 

series  produces  a  "5"  series  of  six  preferred  numbers, 
so  that  different  requirements  can  be  filled  depending 
upon  how  close  the  succeeding  steps  should  be  to  each 
other.  This  all  tends  toward  uniformity  in  scientific 
work  and  correlates  the  varying  lines  of  standardi- 
zation. 

In  many  cases  an  approximation  only  is  desired  in 
the  nearest  round  numbers.  But  this  must  be  one  that 
still  approaches  a  geometric  progression,  and  is  based 
on  that  principle.  When  such  is  the  case,  short-cut 
methods  which  can  be  readily  used  become  especially 
useful.  This  applies  also  to  standardization  and  similar 
work  which  requires  reviewing  or  inspection  and  where 
such  methods  can  be  used  to  check  the  work  of  others. 

I  have  found  several  different  short-cut  methods  that 
have  proved  convenient,  and  the  one  to  be  chosen  de- 

pends on  the  particular  conditions  of  the  problem.  As 
these  methods  may  be  useful  to  the  reader,  I  will 
describe  them  with  simple  problems  to  show  their 
application.  The  first  method  can  be  applied  if  a 
slide  rule  and  cross-section  paper  are  available. 

As  an  example,  find  the  proportion  for  the  shaft  keys 
of  shafts  from  1  to  6  in.  in  diameter.  It  is  determined 
that  to  adequately  provide  for  the  needs,  there  shall 
be  thirteen  sizes  of  keys  within  this  range.  Both  the 
keys  and  the  diameters  of  shafts  where  the  keys 
change  from  one  size  to  another,  to  give  the  best 

range,  should  be  in  geometric  progression  to  the  near- 
est  even   fractional  sizes. 

To  find  the  geometric  progression  for  diameters  of 
shafts  between  1  and  6  in.,  space  with  a  compass  on 
the  slide  rule  the  distance  from  1  to  6.  On  the  section 
paper  with  the  compass  so  set,  strike  a  radius  until 

TABLE  I.     PROPOSED  STANDARD  FOR  KEYS 
13  Sizes,    12  Steps. 

Shaft 

Key 

Geometric 
Progression Approximate Fractional    Size 

Geometric 

Progression -Approximate Fractional    Size 

1.00 1 
0.250 

1 

1.16 

lA 

0.290 A 

1.35 

11 

0.338 
1 

1.57 

lA 

0.393 A 

1.82 

IH 

0.456 i 

2.11 

21 

0.529 
A 

2.45 

2J 

0.612 1 

2. 84 

21 

0.712 
i 

3.29 

31 

0.828 i 

3.82 

3i 

0.960 1 

4.45 

*i 

1    115 

li 

5.15 

5t 

1.295 

■  A 

6.00 6 1   500 

li 

it  intersects  some  line  which  can  easily  be  divided 
into  twelve  parts  because  there  are  twelve  steps  in 
the  series.  For  example,  3  in.,  divided  into  quarters 
give  twelve  steps. 
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tk*  raditu  intvrMcU  the 

oa  th*  cro«»-««tlon 

^   oa  the  »li<W  rule  from 

^urta.     After  the  paper  ha* 
Um  o(  the  diafooal  a* 

«   .,    —^    — !•   be   Uid   ««miiw»    <*»<* 
tka  alM*  r«W  aad  iIm  ciie*  of  the  shaft 

pii^iwIrM  tmi  aad  Ubulated.     TbaM 

»  faaad  ia  Tabb  I  whM*  the  approximate 

m  friKied   art  alM  girtn.     When    th<> 

laffl«a«  kajra  t«  h*  uaed  arc  determined. 

pracTTCskw   between   thewe   limit*   will 

^ 

vm.  t.  as»aivnuc  rmMiucRiiiuN  rovsv  with 
UMIARrrMMU*  PAPKR  AMD  M^AUI 

tbe   propertione  which   the   keys   themselves 

foSev.  Tiblc  I  Civee  also  the  geometrir  progres- 
of  keys  fran  i  to  II  In.  and  the  approximate  frac- 

htaritbmir  paper  is  available  it  can  often  be 
•a  atfvurtace  for  this  kind  of  a  problem.  Aa  an 

4mitv  a  Uae  of  millinc  machines  of  six  sites 
vltb  tW  kMvitadiaal  travel  of  the  smallest  18  in.  and 
•f  tlM  laigait  M  In.  To  have  the  lonffitudinai  travels 

ia  gaaoHtJie  profreaalon.  divide  the  space  on  the 
paper  between   18  and  60  into  Ave  equal 

TkBUt  U     MILUMO  MAmiNI:  KKHIKM 

U'Mlin  UI.HAL  TKAVCKltK 
*t«^Ska.tBupi 

.      1   
••• 

j; 

1             •• II  1 II 
«•  } 

41 

u  < 

;; 

MS 

■,'. 

Tilie  caa  be  done  by  larint  an  ordinary  m;iIi' 
on  tlw  paper  at  soch  an  angle  that  5  in.. 

an  rsquirsd.  coincide  with  the  lines  18 

aad  SO  ae  illostrated  in  Pig.  2.  Each  inch  space  on 
tbe  scale  wlO  rvpraaent  one  of  the  steps  in  the  series. 
TW  Agarss  gives  fa  Table  II  will  thus  make  up  the 

of  leagifdiaal  travel  etich  a  series  of  milling 

■•(had  which  suggested  itself  as  eepe- 
eowmiiant  for  many  problems  of  this  character, 

iltfc  rale  b  set  in  a  block  of  wood,  so  that  an 
foot  rale  aad  triangle  can  be  used  in  connec- 

«ttli  tilt  block  to  read  off  the  proportions.  Th« 
ia  Fig.  8  aacwers  all  the  requirementa. 

It  aH^  ha  of  isteraat  to  aoU  that  thU  block,  made  by 
a  yinirnMlii,  was  eenpletod  within  seven  minutes 

fr\>nt  the  time  the  job  wa.>i  flrst  put  into  his  hands. 
This  period  includes  the  time  required  for  instructions 
as  to  what  waa  wanted.    This  is  mentioned  as  an  illus- 

TABUC  III.     niAMKTKK.S  OF  HKAKINDS 
or  MMITS  AND  TOUiRANCKS 

1 

jesi 

Bijjcjjd 

S  IM 

1 
i.V 

M 
•  «U 

1 

«.M 

t i.m 
a 

tration  of  how  simply  and  cheaply  many  jobs  may  be 
done  and  prove  satisfactory,  if  conducted  in  the  right way. 

To  illustrate  the  use  of  this  apparatus  in  connection 
with  standardisation  work,  determinv  the  sites  of  the 

bearings  at  which  the  tolerances  and  limits  should  l>e 
increased  in  a  series  up  to  6  in.  in  diameter,  and  assume 
the  proportions  to  be  varied  in  six  steps.  If  i  in.  is 
assumed  to  be  the  largest  sice  of  the  first  step  and 

6  in.  the  largest  size  of  the  final  step,  then  the  geo- 
metric progression  of  five  sites,  or  four  steps,  between 

these  limits  can  be  found.  One  end  of  the  scale  is 

placed  on  the  block  in  line  with  0.5  on  the  slide  rule 
using  a  triangle  to  secure  the  correct  alignment.  The 
triangle  can  then  be  moved  to  6  on  the  slide  rule  and 
the  scale  swung  with  the  end  resting  against  the  steel 

rule  as  a  pivot  until  the  4-in.  point  on  the  scale,  as 
four  is  the  required  number  of  steps,  intersects  the 

^ 

by 
KIU.   1.     HIMI'l^K   ArPAKATl  M    lo    UHK    Willi    ril.iUK   ItUblf 

edge  of  the  triangle.  Then  the  reading  on  the  slid 
rule,  when  the  triangle  is  brought  in  line  with  eact 
even  inch  of  the  scale,  will  give  the  desired  geometric 

progression. This  involves  a  condition  which  did  not  exist  in  the 

first  two  problems,  where  the  largest  size  is  more  than^ 
ten  times  the  size  of  the  smallest.  Therefore  thia| 
requires  that  the  reading  shall  l>e  on  the  upper  wnie 
of  the  slide  rule  where  the  series  is  repented,  althoujfh 

by  extending  the  slide  of  the  slide  rule  as  in  Pifc.  4 
it  could  be  read  on  the  lower  scale  if  greater  accuracy 

were  required.     In  this  case  the  scale  should  be  set  so 
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that  the  8-in.  mark  coincides  with  the  edge  of  the 
triangle  when  the  latter  is  set  at  6  on  the  slide  rule, 
and  each  reading  should  be  taken  2  in.  apart  on  the 
scale. 

In  Fig.  3  is  shown  the  triangle  set  at  the  1-in.  mark 
for  the  second  reading,  and  shows  that  the  next  size 

above  0.5  in  geometric  progression  would  be  0.932. 

Table  III  gives  the  complete  series  and  the  approximate 
fractional  sizes. 

The  last  illustration.  Fig.  4,  indicates  the  method  of 
calculating  a  series  which  has  an  extreme  range  that 
will  require  the  use  of  the  full  upper  scale  with  the 

I 

^^ 

y-- 
V 

  ■ ̂ m 
FIG.    4.     APPARATUS   SET  FOR  EXTREME   VARIATION, 

USING  ALL  POUR  OP  THE   SERIES  ON 
UPPER  SCALE  AND  SLIDE 

slide  extended.  For  an  example  of  this  kind  it  is 
convenient  to  use  a  pocket  slide  rule  because  it  is  so 
short  that  such  a  series  can  be  obtained  within  the 

range  of  the  ordinary  one-foot  rule  and  draftsman's 
triangle  and  with  a  comparatively  small-sized  guiding 
block. 

As  an  example,  obtain  a  range  of  numbers  from  4 

TABLE  IV. SERIES  OF  NUMBERS  FROM  4  to  10,000 

II, Series.  10  Steps* 

Geometric  Progression 
Selected 

Round  Numbers 

1 
Geometric  Progression 

Selected 
Round  Number 

4  0 4 440 
450 

8.8 10 
960 950 

19.2 20 
2,080 2.100 

41.8 40 4,600 4.600 
91.0 

90 

10,000 10,000 

199 200 

to  10,000,  with  ten  steps,  making  eleven  in  the  series. 
Set  the  end  of  the  steel  scale  in  line  with  4  in  the 
first  series  of  the  upper  scale  on  the  slide  rule.  Set 
the  triangle  at  1,  for  10,000,  at  the  extreme  right-hand 
end  of  the  slide  on  the  slide  rule  when  the  latter  is 

extended,  and  swing  the  steel  scale  until  the  10-in. 
mark   intersects  the   face  of  the  triangle.     Then  each 

inch  on  the  scale  will  be  in  a  position  to  indicate  the 
corresponding  geometric  progression  as  the  triangle  is 
pushed  along  the  block.  Fig.  4  shows  the  setting  at 
the  eighth  step  to  be  2,080.  Table  IV  gives  the  com- 

plete series  approximately. 
An  early  application  of  the  principle  of  geometric 

progression  to  mechanical  work  was  made  in  the  pro- 
duction of  the  American  or  Brown  &  Sharpe  wire  gage 

(designed  in  1857  by  Lucian  Sharpe  of  the  Brown  & 
Sharpe  Manufacturing  Co.),  which  had  forty-four  pub- 

lished sizes  ranging  from  0.006144  to  0.460.  The 
British  Association  screw  thread  standard  is  also  ar- 

ranged in  geometric  progression.  Series  like  these  can 
be  readily  laid  out  or  checked  by  the  methods  shown 
above. 

It  is  believed  that  an  appreciation  of  the  ease  with 
which  these  methods  can  be  used  even  by  those  who 
are  not  technically  trained  would  lead  to  a  much  more 
general  use  of  a  principle  which,  when  properly  ap- 

plied, will  give  the  fewest  numbers  in  a  series  to  cover 
the  requirements,  whatever  these  may  be,  and  thus 
secure  the  most  satisfactory  results. 

The  Foreman's  Duties 
By  Robert  Grimshaw 

The  foreman's  duties  are  manifold  enough,  even  when 
under  modern  organization  methods  the  functions  of 
each  one  are  limited  in  number  and  scope,  and  delega- 

tion of  details  is  carried  out  in  the  highest  degree 
compatible  with  the  character  of  the  business  and  the 
number  and  variety  of  its  employees. 

The  modern  tendency — that  of  functional  foreman- 
ship — substitutes  for  the  intimate  relationship  of  each 
foreman  to  only  a  comparatively  small  group  of  work- 

ers, over  the  members  of  which  he  exercises  supremacy 
in  connection  with  all  their  activities,  an  entirely  dif- 

ferent standing.  It  charges  a  foreman  with  a  group 
of  duties  rather  than  a  group  of  workers  and  in  that 
connection  may  (or  may  not)  have  to  do  with  every 
worker  in  the  place. 

Formerly  he  employed,  assigned,  and  discharged  at 
will,  every  worker  in  his  group.  Now,  where  the  plant 
is  large  enough,  he  employs  and  discharges  none,  and 
assigns  few;  but  in  proper  understanding  with  an 
employment  foreman  or  an  employment  bureau,  accepts 
what  human  materials  are  confided  to  his  direction, 
seeing  to  it  that  their  duties  in  his  particular  branch— 
and  in  no  other — are  discharged  with  the  greatest  pos- 

sible efficiency,  and  leaving  to  various  foreman- 
specialists  the  duty  of  determining  machine  speeds, 
making  repairs,  furnishing  power,  and  the  like,  the 
realms  of  these  specialists  embracing  the  entire  plant. 

This  principle  of  division  of  labor,  so  long  profit- 
ably employed  in  industry,  makes  for  individual  effi- 

ciency on  the  part  of  each  of  these  specialist  foremen, 
and  of  the  workers  under  him,  and  contributes  to — in 
fact  constitutes — the  efficient  and  economical  working 
of  the  entire  establishment. 
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Atlanta  Entertains  the  Mechanical  Engineers 
lani  Mattrnt  Hitf  f  i1  at  Business  Meeting — Side  Trips  to  Other  Southern  (.Mties 

Kcaturv  of  Semi-Annual  Convention— Textiles  and  Power  Divide  Honors 

No  HtCHBK  tHWto  cwild  U 
 paid  to  AtUnta 

bMv^Ulttr  tkaa  to  Mor  tlwt  Ita  wunnth  equaU 

Itet  af  Ite  dtjr^  Maj  «««th«r.  Tho  AtUnU 

IkM  ttmU  Ml  to  wtMtain  tW  meinlwrt  of  the 

S«cw47  of  McdwaioJ  KasiaMn  and  suc- 
TW  waUHUHiool  coa«*ali«a  b»cM  with 

rU  MMtiiw  on  Moodiky.  Ma>  8.  and  broke  up 

to  KOttor  to  Blrminttaun.  GnwnviUt 

MMdb  Skoak.  Soom  of  tW  BMnbon  attondod  • 

.  at  CiMriottMTilW.  Va-.  on  the  way  to 

had  a  rhaaco  to  gat  aniaaintad  with  the 

hMoUfal  laiiii  of  the  Univanity  of  Virvinia.  Joint 

^^aUam  ■••«  ̂ U  *ii^  t^  Society  for  the  Promotion 
«f  Bi^itmmim  fclducatioa. 

TW  MMia  Mihiect  bafota  tJ»  bmtnaai  naating  oo 

MaoAv  aftMVooa  wae  tl»  diwaMion  and  aeeaptanee 

«f  the  yttpnti  new  caMtitattoo  of  the  aociety.  The 
draft  waa  |ii  wteii  by  John  L.  Harrington, 

City,  ilieii— n  of  the  committee  on  contti- 
tatiaa  aad  by-lawa. 

or  Nmt  CoNSTmrnoN  Aoorao) 

unaided  at  the  mating  which 
•  ii—irtenlitr  rrriaed  %-eniion  of  the  propoeed 

Aait  afWr  tkiao  •writehng  hours  of  argument  and 
lure.  A  number  of  minor  chnngea 

aad  wveral  important  ones,  notably,  the 
of  the  aUaimom  age  limits  for  members  and 
■Mariwr*  as  glvan  in  the  old  constitution,  and 

Iha  r^laeUoa  of  the  proriaioBa  in  the  new  constitution 
for  rhaivn  ia  the  malm  np  and  terms  of  ofBco  of 
tiM  caaaeU.  ia  favor  of  the  arrangement  existing  at 

The  principal  reason  for  sticking  to  the  old 
was  the  fact  that  under  it  a  greater  aggregate 

of  years  of  experience  on  the  council  is  pro- 
Tha  aew  article  rc<)uired  a  minimum  of  but 
yaars  of  total  experience  while  the  old  article 

ga«a  twaaty-avvea.  In  view  of  the  growth  of  the 
to  o««r  16.000  members  and  the  vital  need  for 

for  aa  eoduring  policy  extending  over  a 

at  ya*f*»  't  was  felt  unwi«e  to  curtail  the  experi- 
af  tha  coancll  ntembars. 

of  boaiaeas  was  the  report  of  the 
oo  a  code  of  ethics  for  engineers.  The 
stad  by  Prof.  A.  G.  Christie,  chairman 

of  tha  jatet  uiiiillie  which  was  rompoaed  of  momljerH 
ffaa  tha  enrlatlaa  af  OMchanical,  civil,  mining  and  olec- 
trkal  aad  haattag  aad  vaatiiating  engineers.  It  was 
ail  Mil  wtlhoat  chaaga. 
TW  hoar  «aa  thaa  so  farta  that  ao  report  from  the 

Hieaa  Bagiaaaring  Council  was 
thaa  the  raadlag  af  a  talegram  stating  that 
laghas  had  aaaMOWad  that  the  patent  treaty 

vttfc  Csiiaaiiy  whkh  asMatf  bafore  the  war  would  be 

oa  tha  program  was  a  short  talk 
by  R«ar  Adaiiral   Kullam.   U.  S.   N.. 

far  the  da«alopmeat  of  naval  aviation. 
UhHtrated  by  awiring  pictures  of  the 

af  the  "Alabema"  and  tha  "Oatfriaalaod." 

Tueaday  morning  was  given  over  to  ainuilhinooiw 
lions  on  textile  machinery  in  which  r;i|M  : 

preaented  by  S.  E.  Gillespie  on  cotton-ginning  nuicriiii- 
ery.  and  by  B.  H.  Marble  on  maintenance  of  textile 
machinery;  on  materials  huiullini;  in  which  F.  L.  Leach 
road  a  paper  on  material  handling  machinery  as  used 

in  the  iron  and  stael  industr)';  on  general  topics  in 
which  papers  were  given  on  the  accuracy  of  boiler 
test«.  by  Alfred  Cotton,  and  on  uiiing  exhiiu.st  cneriry 
in  reciprocaUng  engines,  by  J.  Stumpf  and  C.  C.  Trump. 
At  the  same  time  there  wera  public  hearings  on  three 
power  taat  codes;  definitions  and  values,  displacement 
compressors  and  blowers,  hydraulic  power  planta  nnd 
their  equipment. 

In  the  afternoon  there  were  local  excurHJons  about 
Atlanta,  to  the  famous  Stone  Mountain  and  to  the 

Atlantic  Steel  Company's  mills. 
A  dinner  dance  at  the  Annley  Roof  Garden  on  Tue»- 

da>'  evening  was  the  high  point  in  the  social  activities 
Simultaneous  professional  sessions  on  Wednesday 

morning  included  presentation  of  the  following  papers: 

"Weaving  Machinery,"  by  L.  B.  Jenckes;  "Extraction 
of  Oil  from  Vegetable  Matter,"  by  Jos.  Davidson; 
"Modern  Shop  Practice  in  the  Building  of  Revolving 
Flat  Cards,"  by  F.  E.  Bunfleld,  Jr.;  "Reduction  of 
Fuel  Wastes  in  the  Steel  Industry,"  by  F.  G.  Cutler; 
"The  Control  of  Boiler  Operation,"  by  E.  A.  Uehling; 
"Boiler  Room  Performance  and  Practice  at  Colfax  Sta- 

tion,  Duquesne  Light  Co.,"  by  C.  W.  E.  Clarke;  "The 
Muscle  Shoals  Plant  and  the  Nitrogen  Supply,"  by 
Maj.  J.  K.  Clement;  "Heat  Losses  from  Bare  and 
Covered  Wrought  Iron  Pipe  at  Temperature  up  to  800 

Deg.  P.,"  by  R.  H.  Heilman;  and  "The  Evaporation 
of  a  Liquid  into  a  Gas,"  by  W.  K.  Lewis. 

A  real  Southern  barbecue  occupied  all  hands  at  noon 
on  Wednesday  and  those  who  had  ambition  enough  left 
followed  an  exhibition  golf  foursome  over  the  excellent 
links  of  the  East  Lake  Country  Club. 

The  Technical  Sessions 

More  technical  sessions  followed  on  Thursday  morn- 

ing. The  papers  were:  "Management  Applied  to 
Textile  Plants."  by  George  S.  Harris;  "The  Southern 
Workei^His  History  and  Character,"  by  F.  H.  Neely; 
"Power  Development  in  the  Southeast,"  by  Chas.  G. 
Adsit;  "Economics  of  Water-Power  Development,"  by 
C.  A.  Mees;  "Hydroelectric  Power-Plant  Design,"  by 
John  A.  Sirnit;  and  "The  Report  upon  Efficiency  Tests 
of  a  60,000-kw.,  Cross-Compound,  Triple-Cylinder 
Steam  Turbine,"  by  H.  B.  Reynolds  and  W.  F.  Hovcy; 
"Strength  of  Electrically  Welded  Pressure  Containers," 
by  R.  J.  Roark;  "Some  Principles  of  the  Construction 
of  UnArcd  Pressure  Vessels,"  by  S.  W.  Miller;  "Steel 
for  Forge  Welding,"  by  F.  N.  Speller;  and  "Tests  on 
Welded  Cylinders,"  by  E.  A.  Fessenden  and  E.  J. Bradford. 

The  members  of  the  party  interested  in  textile  ma- 
chinery left  Thursday  night  for  Greenville,  where  on 

Friday  they  visited  the  plants  of  the  Duncan  Mills. 
Branden  Mills,  Judaon  Mills,  American  Spinning  Co.. 
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Woodside  Mills  and  Union  Bleachery  and  Finishing 

Co.,  the  American  Cast  Iron  Pipe  Company,  Ensley 

Plant  of  Tennessee  Coal,  Iron  and  Railroad  Company, 

Fairfield  Plant  of  the  Tennessee  Coal,  Iron  and  Rail- 
road Company. 

Those  who  wanted  to  inspect  steel  mills  and  power 

plants  went  to  Birmingham  on  Friday  and  visited  the 

plants  of  the  American  Cast  Iron  and  Railroad  Co. 

On  Saturday  they  inspected  the  Wilson  Dam  and  the 

government  nitrate  plants  at  Muscle  Shoals. 

Romances  of  Metal  Working— 
Saint  Eligius  the  Metal  Worker 

By  H.  H.  Manchester 

In  Saint  Eligius,  we  come  at  least  to  an  historic 

character,  though  some  of  the  legends  concerning  him 
stretch  the  belief  of  the  present  day. 

He  was  born  near  Limoges  in  France  at  the  end  of 

the  6th  century  A.  D.,  and,  when  a  boy,  was  apprenticed 

for  seven  years  to  the  goldsmith  Abbo,  master  of  the 

mint  there.  After  acquiring  considerable  skill  in  metal 

working,  he  went  to  Paris  as  a  journeyman  and  began 

to  work  for  Bibo,  who  was  treasurer  for  Clothair  II. 

Not  long  after  this  Clothair  ordered  a  new  throne, 

and  for  this  purpose  put  into  Saint  Eligius'  hands  the 
gold  and  other  precious  materials  for  the  purpose. 
From  this  Saint  Eligius  produced  a  wonderful  golden 

throne,  heavily  engraved  and  ornamented.  Clothair  was 
so  pleased  that  he  asked  Saint  Eligius  what  reward  he 
desired.  For  answer  Saint  Eligius  brought  to  him  a 
second  golden  throne  which  he  had  produced  from  the 
materials  left  over  from  the  first.  Clothair  was  so 
struck  with  his  honesty  that  he  at  once  made  him 

master  of  the  mint.  After  Clothair's  death  Saint 
Eligius  continued  to  hold  this  office  under  Dagobert. 

At  first  Saint  Eligius  dressed  outwardly  as  the  others, 
in  fine  raiment  ornamented  with  gold  and  jewels,  but 
with  sackcloth  next  to  his  skin.  Later  he  sold  his 
jewels,  gave  to  the  poor,  and  dressed  as  a  monk.  In 
fact  he  founded  an  important  monastery  in  Limousin. 
He  was  made  Bishop  of  Noyon  in  640  A.  D. 

All  this  time  he  was  busy  making  shrines  for  the 
relics  of  the  saints,  as  well  as  vessels  for  the  churches, 
and  he  became  very  skillful  not  only  in  manipulation  of 
the  precious  metals,  but  of  iron  and  bronze.  He  was 
supposed  to  have  acquired  all  of  the  secrets  of  metal 
working,  and  to  have  made  many  improvements. 

Some  of  the  mediaeval  pictures  of  his  shop  represent 
the  drawing  of  wire  there  by  main  strength  through 
a  draw  plate.  This  invention  used  to  be  ascribed  to 
Rudolf  of  Nuernberg,  but  as  we  know  it  was  in  use 
long  before,  it  may  have  gone  back  to  Saint  Eligius. 
He  is  also  represented  in  art  as  shoeing  a  horse, 

having  the  horse's  leg  or  foot  in  his  hand.  This  is  in 
commemoration  of  a  mediaeval  myth  which  was  told, 
not  only  about  Saint  Eligius,  but  with  variations  con- 

cerning several  of  the  other  saints.    There  was  at  the 

time  a  blacksmith  who  knew  something  of  black  magic, 
and  had  put  a  sign  over  his  shop  in  which  he  boasted 
that  he  was  master  of  all  master  smiths.  One  day, 
however,  when  Saint  Eligius  was  passing  by,  he  found 
the  blacksmith  having  great  trouble  in  shoeing  a  very 
refractory  horse,  and  swearing  mightily  over  the  job. 

Saint  Eligius  stepped  up  and  offered  to  do  the  work  un- 
assisted, to  which  the  smith  assented  with  a  doubting 

ST.    ELIGIUS   SHOES   THE   HORSE 

laugh.  The  saint  thereupon  took  off  one  of  the  feet  of 
the  horse,  nailed  on  the  shoe  and  put  the  foot  back  on 
again,  the  horse  meantime  standing  contentedly  by. 
Then  Saint  Eligius  repeated  the  operation  until  all  the 
hoofs  were  shod.  While  the  smith  was  astonished  he 
was  enough  of  a  wizard  himself  not  to  be  nonplussed. 

"Well,"  he  admitted,  "that's  a  mighty  good  notion;  I'll 
do  it  myself."  He  actually  tried  it  on  the  next  horse. 
Of  course  he  could  not  put  the  leg  back  on  again,  and  be- 

fore Saint  Eligius  would  do  it  himself,  the  smith  had 
to  promise  to  be  converted. 

Wildly  impossible  as  this  superstition  is,  such  mix- 
tures of  fact  and  fancy  are  highly  typical  of  the  legends 

that  gathered  about  even  historic  characters  in  the 
Middle  Ages. 
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I   Ideas  from  Practical  Men  I 

«•  tei 

Spc«iiii(  I'p  an  Old  PUner 
BT  MlUTOK  WUCHT 

ballt  many  jrwuv  ago 
N.  H..  tlM>  table  apead  of 

too  §iom  to  keep  up  with  th«  tr«nd 

TMirUI  OKAM   RBOVCnON  UN   A    1-UANKH 

vtlil 

Wt  dwind  to  inrrosM  it  ao  that 
teob  to  advantage. 

19  •  plMHT  woold  aMn  at  flrat  glance  to 
of  batts  aad  pollara.  but  in  thin  caae  there 

a  fimitlBf  farter  tliat  had  to  be  considered.  Thia 
«aa  Jaalimd  for  a  table  apead  of  20  ft.  per 
aad  ia  the  place  of  the  neat  of  geara  ahown  in 

laaliaUoa.  tbere  waa  the  uaual  aingle  reduction. 
•  ««fy  mbaII  plntoB  on  the  flrat  ahaft  and  a  very 

10  ft.  per  minute  theae  geara 
llM  planer  threatened  to  jump  off  the 

The  ahafu  were  therefore  taken 
avbatituted,  the  bracket  A  made. 

Uw  *nripl>  back  gaar^  reduction  pat  in  place  aa 

TW  plaioa  B.  oaljr  oaa  or  two  taath  of  which  are 
la  the  picture,  ia  kajrad  to  the  flrat  ahaft.  the 

'  aartaadiBg  far  aooagh  bayoad  it  to  take  a  bearing 
la  tke  bfacftaC  Gear  C  la  kayad  to  the  aecond  ahaft. 
■pea  wkkk  UaaMa  tbo  bed)  ia  the  pinion  that  meahea 
•Mk  tke  ban  vhaaL 

Gear  P  aad  pteiea  K  art  dewalad  aecurrly  together 
ipas  a  aaNtaatial  bwUaff  wbldi  tunui  freely  upon 

ahafU    Gear  F  and  pinion  G  (the  latter  not 
la  tka  pictarv)  are  aioUlarly  mounted  upon  a 
tlMt  ieau  apoa  the  Arat  ahaft.    GenerouH  oil- 

are  prorlded  to  eondoct  lubricant  to 

eaallr  be  traced  by  the  lettera.    Pinion 

0  drhrea  gear  D  and  with  it  pinion  E,  pinion  E  drive* 
F  and  C>.  and  G  drivea  gear  C  on  the  second  shaft,  thus 
constituting  a  triple  reduction  where  before  there  waa 
but  a  aingle  one. 

The  speed  of  the  countershaft  waa  brought  up  to  the 
requisite  limit  by  suitable  pulleys,  though  not  in  pro- 
|H)rtiun  to  the  increaaed  table  speed,  as  the  pinion  B  is 
considerably  larger  than  the.  one  it  replaced.  The  table 
now  travels  60  ft.  per  minute  with  less  shock  at  re- 

versal than  resulted  from  the  original  slow  speed. 

Keeping  a  Service  Tank  from  Freezing 
By  Amos  Fkuiber 

The  illustration  shows  a  simple  expedient  which  we 
adopted  to  prevent  the  water  in  the  service  tank,  on  the 
roof  of  the  factory,  from  freezing. 

Up  to  two  years  ago  there  had  been  a  pipe  for  admit- 
ting live  steam  directly  from  the  boiler  to  the  tank, 

and  when  the  fireman  did  not  forget  to  turn  on  the 
-team  this  worked  very  well.  Sometimes  he  forgot  and 
then  there  was  trouble.  There  was  a  lot  of  steam 
wasted  anyway. 

The  device  shown  at  A  is  an  old  heater,  similar  to  a 
feed  water  heater,  that  had  been  lying  around  in  some 
odd  corner  for  a  long  time,  out  of  service.  Our  super- 

intendent conceived  the  idea  of  setting  it  up  on  top  of 

TkedrH* 

WATKR   HEATEK    KOR    HKHVIfK   TANK 

the  heating  boiler,  as  shown,  connecting  the  coil  both 
top  and  bottom  to  the  boiler  so  as  to  keep,  a  circulation 
in  the  coil,  and  connecting  the  inlet  and  outlet  to  the 
tank  by  means  of  two  pipes,  one  of  which  should  enter 
the  bottom  and  the  other  near  the  too  as  in  the  ordi- 

nary form  of  water  heating  systems. 
The  device  haa  now  been  in  aervice  for  two  win»ern 

and  the  tank  haa  not  frozen  since   it  wu 
There  ia  nothing  to  forget  aa  the  valvea  are  m      .       i 
and  conaequently  there  ia  always  a  current  of  warm 
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water  ascending  to  the  tank.  The  cost  of  installation 

was  but  a  few  hours'  work  and  the  cost  of  operation  is 
so  low  as  to  be  negligible. 

Milling  Tapered  Wedge  Keys  with  an 
Automatic  Hacksawing  Machine 

By  Harry  Flower 

Our  products  call  for  a  great  number  of  tapered 
wedge  keys  that  are  made  from  i,  i  and  g-in.  round 
cold-rolled  steel.  These  keys,  which  are  used  to  hold 
a  collar  onto  a  crankshaft,  are  2  to  3  in.  long  and  have 
a  flat  milled  the  whole  length  of  one  side,  as  shown  in 
Fig.  1.  We  had  been  milling  the  tapered  flat  on  these 
keys  with  a  milling  machine,  but  had  been  having  con- 

siderable difficulty  in  keeping  up  the  holding  fixtures, 
due  to  the  fact  that  it  took  such  a  tremendous  strain 
to  hold  the  pin   and  keep  it   from  turning   under  the 

FIC  1.     DIMENSIONS  OF  KEY 

milling  cutters  that  the  holding  fixture  would  not  stand 
up  very  long. 

Our  superintendent,  getting  hot  about  the  collar  as  a 
result  of  the  tremendous  expense  of  keeping  up  the 
holding  fixture,  hit  upon  the  idea  of  milling  the  keys  with 
a  hacksawing  machine,  using  a  staggered  tooth  broach 
in  place  of  a  hacksaw  blade.  He  rigged  up  a  No.  5 
Marvel  automatic  high-speed  saw  for  the  purpose,  and 
the  machine  has  been  running  day  after  day  making 
these  keys  automatically  without  any  attention  whatever 
from  an  operator  except  for  the  purpose  of  reloading 
the  magazine. 

Front  and  rear  views  of  the  machine  in  operation  are 
shown  in  Figs.  2  and  3.  The  saw  frame  was  cut  down 
to  hold  a  heavy  broach  I  in.  wide.  The  broach  or 
cutting  tool  was  made  with  teeth  on  both  sides  so  that 
when  one  side  became  dull  the  tool  could  be  reversed. 

A  turret  T  was  mounted  on  an  angle  plate  which  was 
clamped  to  the  machine  bed  in  place  of  the  regular  vise, 
and  the  turret  drilled  at  six  equidistant  points  near  the 
circumference  to  receive  six  blank  pins.  The  angle 
plate  was  machined  at  the  same  angle  as  the  required 
taper  on  the  key.  A  ratchet  R  attached  to  the  outer 
end  of  the  turret  shaft  was  so  placed  that  a  pawl  P 
actuated  by  the  regular  vise  lifting  rod  would  turn  the 
turret  one-sixth  of  a  revolution  and  register  a  blank 
pin  directly  below  the  cutting  tool  each  time  the  saw 

I'lG.   ::.      FRONT  VIEW  OF  MACHINE 

FIG.    3.      REAR  VIEW   OF   MACHINE 

frame  was  automatically  raised  to  the  top  or  starting 

position. A  sheet  metal  trough  M  was  provided  as  a  magazine 
to  hold  a  number  of  blank  pins.  A  round  rod  with  two 
trip  dogs  attached  to  it  was  supported  so  that  it  could 
slide  endwise  back  of  the  horizontal  bracket  B.  When 
the  saw  frame  comes  down  to  mill  the  key  that  is  in 
position  below  it  in  the  turret,  the  finger  F  on  the  rear 
of  the  saw  frame  strikes  one  of  the  dogs  on  the  slide 
rod  on  the  forward  motion  of  the  saw  frame,  driving 
the  rod  forward,  and  pushing  the  lower  blank  pin  from 
the  magazine  into  the  turret,  at  the  same  time  discharg- 

ing a  finished  key.  The  return  of  the  saw  frame  allows 
finger  F  to  engage  the  other  dog  on  the  slide  rod  and 
pull  the  slide  or  loading  rod  back  toward  the  rear  of  the 
machine  to  its  original  position. 

How  to  Find  the  Area  of  an  Irregular 
Surface 

By  Frank  Harazim 

To  find  the  area  of  a  plane  surface  of  an  irregular 
outline,  place  the  object  under  a  sheet  of  transparent 
paper  cross-sectioned  in  J-in.  squares  and  tack  the  sheet 
to  the  board.  Count  the  number  of  whole  squares  that 
are  within  the  outline;  then  estimate  the  fractional 
parts  of  the  squares  cut  by  the  outline  and  add  their 
sum  to  the  number  of  whole  squares.  The  result  is  the 
area  in  units  of  the  dimensions  of  the  squares.  The 
smaller  the  squares  of  the  cross-section  paper  the  more 
accurate  the  result.  This  is  not  a  new  method,  but 
needs  to  be  mentioned  frequently. 
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A  KoUry  Box-BUnk  Die 
Bt  p.  H.  Whiti 

TW  ratery  it*  iMCvia  6mcTihed  t»  uMd  in  cuttlnff 
tram  «kkk  cwdbaard  hoam  *rr  nuide.     The 

»»4H9t  JMfcwt »«>>■   y>ryin«  from OOSS 

I*  tuMft  is.  mmi  €*mat  t«  Um  ratline  machine  in  reels 

■  iljfclK  ••  Ml  tUfMi  4M  (>>•  The  rvel  of  rardboard 
to  MNMtai  •■  n  ifihrtl  at  the  rvar  uf  the  ruttinc 

■•4  tiM  ead  of  tlw  roll  i*  •larted  into  the 

TW  fw*lni  U  done  by  two  roller*,  the  upper 
Um  CTittiac-  The  nUU  are  of  the  same 
•r*  drivea  at  the  ume  apeed  by  means 

•C  a  pair  of  f«an  iMviac  a  pitch  dlaoMter  equal  to  the 

la  Fit.  1  la  ifciiaa  tkt  appearance  of  the  blank  when 
H  IMTC*  tke  BMchla*.  Tlia  acore  lia«  AA  and  CC  are 

m  Um^li  half  the  tlUekaaas  of  the  stock,  and  deter- 
mtm  Xka  wMUi  of  the  box.    The  score  lines  AB.  AC  and 

machininc  with  cuttara  B  and  C,  it  U  necessary  to  trsiis- 
fer  the  cutting  adgea  from  fnuit  to  back  at  the  points 
where  they  start  to  cut  out  the  radii  *t  A,  B,  C  and  D, 
Fit>  1*  Cutters  B  and  C.  it  should  be  noted,  are 

relieved  suflkientl^'  to  clear  the  blank  except  at  the 
lineji  G  and  H. 

In  Fig.  6  A  represents  the  blades  which  cut  off  the 
ends  of  the  blank.  B  repre.Hcnt;*  the  blade.^  which  mnko 
the  cross  scoring  lines.  The  blades  are  held  in  their 
respective  slots  by  means  of  wedirrs,  as  shown  at  C 

The  blades  are  carried  in  tho  holding  rings  shown 

in  Figs,  7  and  8.  The  wt'dges  have  A  in.  ciparnncc 
underneath  to  insure  their  binding  against  the  blndos 
rather  than  resting  on  the  bottoms  of  the  slots. 

The  narrow  ring  shown  in  Fig.  9  carries  a  short 
blade  similar  to  A,  Fig.  6.  One  of  these  rings  goes 
at  each  end  just  inside  of  the  nut.  The  function  of 
these  blades  is  to  cut  up  the  narrow  strip  trimmed 
from  the  width  of  the  stock  as  it  passes  through  the 

i: 

■^         ' 

na.i 

ri«.t 

■  ■  ■ 
xn 

na.7 PIft.S 
ne.s 

•ox  w.^yK      nu.  s   tiir  ruLi>Ki>  bu.\.     no.  i.  thb  rotart  dir.     kiu.  t 
TIIK  riKi;LI.AU  <l  TTKJW.       KIO.  «  .     Ci:T.t»FF   BLADES    A.V1»    WKIMJK. 

rias  ;  t<>  ».   ki.nus  por  houiino  cuT-orr  bladbb 

ria.t 

THE  END  NUT.       FIO.  6. 

CD  iatmrmim  tk*  h«gth  of  the  box.  Fig.  2  represents 
tJw  taWMd  boa  wIm«  folded  and  pasted  together.  Fig. 
B  (riwwB  aa  aaaaabiy  of  the  finished  die.  The  knurling 
■kawB  Is  to  prrevnt  the  cardboard  from  creeping. 
TW  differvat  parts  that  go  to  make  up  the  die  are 

la  plara  by  means  of  t«t>  nut*,  nhown  in  Fig.  4. 
are  osade  right-  and  left-hand,  so  that  any 

hstaeea  tW  top  and  bottom  rolls  will  tend  to 
tlgfclaa  IW  Bots.  Another  function  of  the  nut«  in  to 
art  as  safety  Hags  for  tW  purpoa*  of  preventing  the 
two  reOs  bviag  adjostad  too  dosely  together  and  thus 
Imimtm  tW  nittlat  bladaa.  TW  diameter  of  the  nuts 
la  aaia  grealsr  tWa  that  of  the  rolU.  but  iimaller  than 
tka  oatiMe  dlaaMfsr  of  tW  circular  cutters. 
TW  drrolar  cottem  arc  represented  in  Fig.  6.  TW 

mm9  Um  AA.  Fig.  I.  is  cut  by  tW  undercut  portion  of 
A,  f%t.  ft.  while  tW  portion  from  the  linen  AC  to  the 
C«4s  is  c«t  bjr  tW  full  tited  part  of  the  cutler.  Cutters 
B  aad  C  evt  oat  the  small  portion*  along  the  lines 
O  tmA  n.  wHile  O  trims  tW  outside  edge*  along  tW 
■hb  BB  aad  DD.  It  should  be  noted  that  there  are 
!••  ef  Mck  al  tWae  ratten,  making  eight  in  all.     In 

rolls.  When  this  narrow  strip  is  not  cut  up,  it  some- 
times runs  out  in  long  lengths  which  become  objec- 

tionable. 

Rebabbitting:  Bronze-backed  Bearings 
with  a  Soldering:  Copper 

By  Robkrt  Tait 

I  have  read  with  interest  the  items  appearing  in 
Amkbican  Machinist  from  time  to  time  dealing  with 
automotive  repairs,  as  we  do  a  large  amount  of  such work. 

One  job,  which  is  of  frequent  recurrence  is  the  re- 
babbitting  of  bronze-backed  liearings.  We  had  tried 
many  ways  of  doing  this  with  rather  indifferent  suc- 

cess until  we  hit  upon  the  following  plan.  Using  a 
piece  of  angle  iron  as  a  mold,  a  quantity  of  babbitt  bars 
of  a  convenient  size  are  cast.  The  bronze  shells  are 

carefully  cleaned  and  retinned  if  necessary  and  the  bab- 
bitt applied  with  a  soldering  copper,  until  sufncient 

metal  la  built  up  to  admit  of  boring  to  size.  Wc  have 
used  this  method  for  a  good  while  and  have  yet  to  hear 
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of  a  bearing  in  which  the  babbitt  has  broken  away 
from  the  bronze. 

In  the  case  of  connecting  rods,  which  are  tinned 
directly  on  the  steel  forgings  without  the  use  of  a 
bronze  shell,  the  same  procedure  as  above  is  used;  after 
which  we  locate  the  rods  by  the  piston-pin  hole  on  an 
angle  plate  attached  to  a  milling  machine  table,  and 
bore  and  face  with  an  adjustable  boring  bar  in  the  usual 
manner. 

This  idea  may  not  be  new  to  most  of  your  readers, 
but  it  has  proved  of  value  to  us,  and  we  are  glad  to 

pass  it  along  for  consideration. 

A  Cleaner  for  the  Rollers  of  Box  Tools 
By  W.  Burr  Bennett 

We  had  been  having  trouble  in  our  shop  from  chips 
that  would  cling  to  the  rollers  of  the  box  tools  and  mar 
the  work,  especially  when  the  material  was  cast  iron. 
To  overcome  the  trouble  the  writer  devised  the  roller 
cleaner  shown  in  the  sketch. 

The  square  shouldered  stud  A  screws  into  the  face 

WIPER  FOR  ROLLERS  OF  BOX  TOOL 

of  the  box  tool.  Fitted  to  the  crosshole  in  the  outer 
end  of  the  stud  is  the  stem  of  a  plunger  to  the  outer 
face  of  which  is  attached  a  leather  wiper  to  bear  upon 
the  rollers,  it  being  held  in  contact  therewith  by  the 
pressure  of  a  coil  spring  surrounding  the  stem  of  the 
plunger. 

It  was  first  feared  that  the  pressure  of  the  wiper 
upon  the  rollers  would  prevent  the  latter  from  revolving 
and  thus  cause  flat  spots  to  be  worn  upon  them,  but  this 
fear  proved  groundless.  The  pressure  of  the  work  is 
so  many  times  greater  than  that  of  the  wiper  that  the 
rollers  always  revolve. 

Different  sizes  of  leather  have  to  be  provided  to  ac- 
commodate different  settings  of  the  tool. 

What  Is  the  Most  Economical  Belt? 
By  S.  Kelly 

The  article  by  W.  F.  Schaphorst  under  the  above  title, 
printed  on  page  256  of  American  Machinist,  is  a  timely 
and  instructive  one  upon  a  subject  to  which  too  little 
attention  is  ordinarily  given.  His  handling  of  the  mat- 

ter would  indicate  that  he  had  had  a  lot  to  do  with 

belts  and  that  he  does  not  share  in  the  general  indif- 
ference accorded  to  the  belt  subject. 

Belts  running  upon  smooth  surfaced  pulleys  of  either 
metal,  wood,  or  paper  are  by  no  means  positive  in  their 

action.  Unless  the  belt  is  unduly  tight  there  will  be 
slippage  and  consequent  loss  of  power;  or,  if  the  belt  be 
sufficiently  tight  to  prevent  slippage,  there  will  be  ex- 

cessive friction  upon  the  shaft  journals.  Since  90  per 
cent  of  the  power  transmitted  in  this  country  is  by  belt, 
the  total  loss  is  enormous. 

A  very  simple  and  efficient  means  of  overcoming  the 
difficulty  and  reducing  the  power  loss  from  slipping 
belts  is  to  cover  all  pulleys  with  a  heavy  cotton  fabric 
fastened  to  the  surface  with  cement.  If  this  job  is 
neatly  done  the  pulley  surface  will  present  a  smooth, 
unbroken  appearance  and  its  balance  will  not  be  affected. 

The  belt  shows  a  tendency  to  cling  to  the  surface  of 
a  pulley  so  treated  much  more  tenaciously  than  to  the 
original  surface  and  therefore  a  belt  that  would  other- 

wise have  to  be  very  tight  in  order  to  transmit  its 
quota  of  power  may  be  run  quite  slack,  with  a  cor- 

responding lessening  of  friction  upon  the  bearings. 
The  power  transmitting  capacity  of  pulleys  so 

treated  ranges  from  30  to  70  per  cent  greater  than  that 
of  the  same  pulleys  under  the  same  conditions  of  speed, 
width,  tension,  etc.  with  uncovered  surfaces,  and  the 
life  of  a  belt  may  be  increased  from  50  to  500  per  cent. 

A  concrete  illustration  of  the  possible  saving  may  be 
drawn  from  the  following  example:  A  steel  saw  in  a 
structural  shop  was  driven  by  a  16-in.  belt  running 
upon  uncovered  pulley  surfaces.  This  belt  slipped  ex- 

cessively and  so  rapid  was  the  wear  that  a  belt  would 
last  only  from  40  to  60  days.  The  pulleys  were  covered 
as  above  described  and  the  new  belt  then  placed  on  the 
drives  has  now  been  running  for  18  months. 

Clearance  Grooves  for  Sliding  Fixtures 
By  E.  F.  Oakford 

In  the  article  on  "Tool  Engineering"  on  page  798, 
Vol.  55,  of  American  Machinist,  there  is  illustrated 
(Fig.  255)  a  sliding  fixture  in  which  the  clearance  at 
the  corners  of  the  guiding  strips  is  obtained  by  grooves 
as  shown  at  A  in  Fig.  1. 

Such  a  crude  method  of  obtaining  this  most  necessary 
clearance  deserves  the  strongest  condemnation.  The 

-^  .,.».„,,,,,„»„„_      extra  cost of  machining 

these  grooves 

is  consider- able, usually 
needing  a 
change  of 

tools  and  al- 

ways requir- ing increased 
time  and  la- bor. A  more 

reasonable  method  of  obtaining  such  clearance  is  shown 
in  Figs.  2  and  3.  The  fitting  is  machined,  as  in  Fig.  3, 
to  leave  the  corners  as  sharp  as  is  convenient,  using 
ordinary  tools,  while  the  edges  of  the  guiding  strips, 
Fig.  2,  are  machined  to  a  radius  appreciably  larger  than 
that  of  the  female  portion.  When  assembled,  an  entirely 
satisfactory  clearance  is  secured,  combined  with  maxi- 

mum cheapness  and  ease  of  production. 
It  should  be  noted  that  the  method  of  securing  this 

clearance,  as  shown  in  the  article  referred  to,  cannot 
be  adapted  conveniently  to  any  milling  process,  though 
such  a  process  can  be  used  for  the  modified  method 
described  here. 

FIG.1  FI6.3 
FIG.  1.  CLEARANCE  GROOVES  OBJECTED 

TO  BY  THE  AUTHOR.   FIGS.  2  AND  3. 
clearances  OBTAINED  BY 

ROUNDING  CORNERS 
OF  THE  TONGUE 
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Editorial 

ftitk» 

C«wenati>ni  of  the  Mechanical  EnKtnceni 

Turn  ■Mii*«* «f  Uw  AmmrkmMt  SociHy  of  Mechanical 

B^tsMra  lav*  4arkM  to  m»km  hast*  alowly.  At 
tl»  Atlaata  ■•*<)■«  lart  wock  wh«r«  the  draft  of  the 
M«  naalitatlaa  «m  prwented  for  diaeuaaion  they 

tlMt  It  wM  al-laipoctaat  to  provide  every  aafe- 
tm  •  caMiaaiac  polkr. 

to  Um  rhaagaa  to  the  new  conatitution 
ril  of  the  rceiety.  the  total  year*  of 

■wmbera  holding  o\-er  at  each  election 
a  minimum  of  atxtecn.  Under  the  ex- 
Bt  this  minimum  in  t«mtv-M>vrn. 
kip  aixtt«n  thousand  strung  and  still 

with  an  annual  husineas  running  over  six 
doUarm,  it  la  wise  for  any  group  of 

MM  to  take  steps  to  prwaat  sadden  ahifta  of  policy  due 
to  npM  rhii^ii  la  the  diiactorate. 
TWia  law  of  caana,  Uw  danger  of  reactionary  ten- 

daarisa  la  atea  toe  long  ia  oAoe  but  with  approxinuttely 
•ae  third  of  the  coaacfl  nembers  being  replaced  every 
l«ar  thto  diagir  stems  much  Urs  than  the  other. 

Ve  fosi  thai  the  Mechanical  Engineers  are  to  be  con- 
gratiUated  oa  thair  aounJ  judgment.  They  are  on  the 
e««  ol  aeeMipMildac  Ug  thing*  and  naed  a  well-balanced 
tr  whasl  to  ItoU  thm  steady. 

Standardization  Through  Trade 
Aaaociationii 

ACnVB  a«rfc  on  the  standardiiation  of  products 
/\  threaghaut  industry  in  general  probably  began 
^artag  the  late  war  whaa  the  Conacrvation  Division  of 
the  War  ladastrtaa  Board  aakad  each  concern  and  each 

ta4aMry  to  co-operate  in  the  eJimination  of  unnecessary 
The  advantages  incident  to  sUndardixation  of 

aad  eltadaatioo  of  unnecessary  designs  are 
Very  freqaeaUy.  however,  the  means  of 

ai  are  not  eo  evident. 

Of  flsaraa.  aajr  one  eoeoeni  can  standardize  within 
Ito  ova  ergaaisatiaa.  bat  the  greatest  work  has  been 

"by  trade  aasociations  that  represent  a ladailry  or  branch  of  one.  Because  of  their 
aa  sUadardiaatioa.  trade  associations  are  now 

I  attoatioa  aad  favorable  comment  from 
Iha  Dagartawat  of  Coauaerce.  Most  of  this  work  re- 
lalea  rather  to  siaipliflcatloa  of  variety,  than  to  stand- 
ardttatlaa  as  haaad  oe  eagiaeering  principle*. 

The  ■arhiat  faAirtry  can  learn  from  what  has  been 
4mm  la  relalad  todastries.  and  evrn  in  those  that  are 
far  raaweed  froei  It.  The  fact  that  an  association  rep- 

the  aauiafartarers  of  over  90  per  cent  of  the 
of  fana  liaplsniauta  in  this  country  has  been 

*^  •o  aUaiaaie  fM  mo4tt$  of  farm  machinery  and  to 
firtalB  m»f  IfT.  la  very  signlAcaat  of  the  possibilities iBlMalfaw. 

If  a  toaaafactarer  of  writing  paper  can  save  hun- 
*••'•  •*  l*o«aaads  of  dollars  a  year  by  simplication 
la  the  aarMSf  af  his  prodocts.  and  If  a  fi-rtiliwr  manu- 
far'arsr  caa  cat  fh»  nnm^«r  of  formulas  used  to  only 

a  fractional  part  of  those  formerly  employ ni.  there  ia 
certainly  opportunity  for  similar  work  in  the  machine 
industry,  where  so  much  detail  is  involved.  Common 
building  brick,  umbrellas,  wood  wheels  and  numerous 
other  products  have  been  standardited  by  the  notive 
influence  of  trade  aaaociations.  nnd  the  work  is  so  new 
that  the  biggaat  developments  are  still  to  be  expected. 

The  idea  of  elimination  of  the  unnecessary  items  and 
concentration  on  the  important  ones  is  so  well  worth 
developing  that  it  might  alm(>8t  be  taken  as  the  motto  of 
trade  aasociatiunn.  The  retiult.t  accomplished  have  been 

so  favorable  and  the  tuivtng  for  eveo'  one  concerned  so 
marked,  that  the  work  deserves  the  attention  of  every 
manufacturer.  Time  and  money  put  into  intelligent 
standardization  will  pay  big  dividend.s  in  the  end. 

Care  in  Starting:  Idle  Machines 

BUSINESS  i.s  picking  up — and  it  is  bringing  its  prob- 
lems to  machine  tool  builders  and  others.  One  of 

thaae  has  to  do  with  the  Hturting  up  of  machinery  that 
has  been  standing  idle  for  some  time.  Of  great  im- 

portance is  the  matter  of  thorough  lubrication.  It  is 
many  times  equally  important  to  remove  old  oil. 

In  one  specific  instance  that  bus  come  to  our  notice,  a 
machine  had  been  delivered  two  years  ago  but  had  never 
been  run  owing  to  lack  of  orders.  On  starting  it  up  one 
of  the  main  bearings  had  seized  and  the  users  demanded, 

through  the  agent,  the  replacing  of  the  shaft  and  bear- 
ing without  cost. 

It  hardly  requires  a  Sherlock  Holmes  to  determine 
why  the  Iwaring  seized.  Oil  in  bearings  does  not  remain 
a  good  lubricant  after  standing  idle  for  two  years.  In 
all  probability  it  forms  a  residue  or  gum  which  takes 
up  most  of  the  space  provided  for  the  film  of  lubricating 
oil.  This  gum  is  not  a  lubricant  but  makes  a  highly 
frictional  surface.  Oil,  even  if  introduced  into  the 
bearing,  could  hardly  lubricate  it  properly  under  these 
circumstances.  Such  a  bearing  is  almost  certain  to 
seize  when  put  to  work. 
When  a  machine  has  been  standing  idle  for  any 

length  of  time,  the  lubrication  of  its  bearings  becomes  a 

problem  requiring  careful  attention.  The  whole  lubri- 
cating system,  if  it  has  one,  should  be  not  only  drained 

but  thoroughly  flushed  out  with  kerosene  to  cut  out  any 
gum  which  may  have  accumulated.  Care  should  be 
taken  that  every  bearing  is  fiee  to  move  and  that  it  has 
a  good  supply  of  new  lubricant. 

It  is  a  good  plan  to  turn  over  by  hand  a  machine  which 
has  been  standing  idle  to  make  sure  that  it  is  free  in 
every  l)earing.  If  it  turns  freely,  run  it  by  power  but 
without  load,  until  you  are  convinced  that  it  is  all  right 
to  put  to  work.  A  little  precaution  of  this  kind  will 
save  time,  trouble  and  a  tendency  to  dispute  with  the 

maker  as  to  the  machine's  being  defective. 
Now  is  the  time  for  builders  of  machine  tools  to  be 

on  their  guard  for  claims  for  replacements  due  to  the 
cause  mentioned.  Now  is  the  time  for  users  of  machin- 

ery to  use  good  judgment  in  starting  up  machinery  so 
as  to  avoid  unnecessary  and  exasperating  delays. 
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Bright  Internal  Grinding  Machine 
An  internal  grinding  machine  of  unique  design  has 

recently  been  placed  on  the  market  by  the  Garvin 
Machine  Co.,  New  York,   N.   Y.     The  machine  is   the 

FIG.   1.      BRIGHT  INTERNAL  GRINDING  MACHINE 

invention  of  Fred  E.  Bright,  v/ho  is  w^ell  known  in 
the  machine  industry  in  both  this  and  European  coun- 

tries. It  is  intended  primarily  for  manufacturing 
operations;  it  grinds  cylindrical  holes  only.  A  view  of 
the  control  side  is  shown  in  Fig.  1,  and  of  the  back 
of  the  machine  in  Fig.  2. 

The  new  fundamental  feature  (patented  in  many 
countries)  is  the  revolving  and  reciprocating  of  the 
work  carrying  spindle  in  one  bearing,  eliminating  the 
necessity  for  exact  alignment  of  it  with  other  essential 
parts  of  the  machine.  Due  to  this  fact  great  accuracy 
and  efficiency  are  possible  in  the  finishing  of  straight 
round  holes. 

The  grinding  wheel  spindle  is  directly  driven,  so  that 
slowing  down  due  to  belt  slippage  is  avoided,  and  the 
wheel  speed  can  be  continuously  and  accurately  main- 

tained. Other  features  such  as  the  simplicity  of  con- 
trol and  the  accessibility  of  the  work,  are  certainly 

worthy  of  note. 
Both  the  wheel  spindle  and  the  work  spindle  are 

placed  vertically.  The  motor  driving  wheel  is  at  the 
top  of  the  machine;  a  separate  motor,  located  at  the 
rear,  is  provided  to  drive  the  work  and  to  operate  the 
feed  mechanism.     The  capacity  of  the  No.  2  machine 

is  rated  as  4  x  4  in.  A  swing  of  11  in.  is  permissible 
inside  the  water  guard,  the  latter  a  simple,  adequate 
part  of  the  machine. 

Because  of  the  vertical  position  of  the  spindle,  the 
floor  space  required  is  considerably  less  than  that  of  a 
horizontal-spindle  machine  of  like  capacity.  Since  the 
machine  is  self-contained,  no  belts  nor  countershafts 
are  required.  This  reduces  the  cost  of  maintenance 
and  allows  the  easy  removal  of  the  machine  from  one 
spot  to  another.  The  floor  space  is  only  20  x  45  in. 
The  machine  is  63  in.  in  height,  with  the  wheelhead 
in  the  raised  position;  the  chuck  plate  is  38 fs  in.  above 
the  floor  in  its  central  position.  The  total  weight  of 
the  machine  is  only  1,250  lb.,  but  is  said  to  be  unusually 
rigid  and  substantial  for  its  range  of  work. 

The  motor  driving  the  wheel  spindle  is  of  the  induc- 
tion type,  and  easily  removable  from  the  housing  of 

the  spindle.  The  absence  of  brushes  enables  rotation 
at  a  very  high  speed.  Although  the  motor  generates 
li  hp.,  the  outside  diameter  of  its  housing  is  only  51 
in.  The  windings  are  cooled  by  a  draft  of  air  taken  in 
at  the  bottom  of  the  housing  and  expelled  at  the  top. 
The  armature  shaft  runs  on  one  double-row  ball  bearing at  the  top. 

The  wheel  spindle  is  mounted  in  double-row  ball 
bearings,  one  at  the  top  and  one  at  the  bottom.  These 
bearings  are  adjustable  to  provide  for  taking  up  wear. 
At  the  bottom  of  the  spindle,  extensions  to  suit  the 
type  of  work  being  done  can  be  mounted.     The  arm- 

FIG.   2.     REAR  VIEW  OF  BRIGHT  MACHINE 
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tkt  A*. 

um  aiafl  arlvw  iW  wIm^  i|»lBdle  throuch  a  tonr><»- 

■  igniiii  MVfliw.  TlHMk  wtoa  in  operation.  th«  two 

tlttfto  rvlaU  M  a  VBit  aa  titrw  hall  b«iarinfs.  No 

te  jumptHili  Am  to  Um  rotation  of  the  parU. 

on  ffwa  lk»  c«#  at  tlw  top  of  the  baad  dripa 

w  aa  to  labrWal*  tlM  top  brarins  of  the  arm- 

11  i*  pmwtaJ  fr«a  vfitrrinc  the  windinss  of 

r.  and  la  nrriad  thrvofh  a  durt  to  the  bearinra 
•f  tke  wWal  ijlaai 

la  «Hw  to  c^N«*  llw  apawl  of  the  wheel  spindle. 

tW  fiifinr]  of  the  rurrvat  drivinc  the  motor  muat 

b»  ctM««4.  TW  fraqtwaor-dMUMrtnf  device  ordinarib' 
lUally  of  a  variahle-apeed  d.c. 

•a  altanator.  It  i«  tlma  pooaihle.  by 
tW  rMi«taiiee  in  the  fMd  circuit  of 

;  to  tary  the  namher  of  cycle*,  and  con- 
of  the  apiodle  mt>tor.  At  120  cycle*. 

the  aplodle  motor  runs  at  7,600 
Uw  apewd  In  12.000  r.p.m..  which 

to  IW  —il— I.  tWaa  utf  intemtediate  »peeda  proving 

to  he  atfactive  becauae  of  their  maintenance  at  prede- 

rato  without  alippage.  Where  a  aingle  grind- 
>!■■  ia  tMwd.  a  amall  frequency  changing  unit 

■pkywL  Where  a  hattery  of  the  machines  is 
aa*  lastallatioa  may  aarv*  for  the  entire  group. 

TW  wiMai  apladh  and  it*  motor  are  mounted  on  a 
]r«lte  that  plwata  ahoat  the  supporting  column.  This 
I  ilaaia  <aa  ha  lifted  hy  aMwna  of  a  lever  at  the  right 
atda  of  tka  ■aiiilaa.  ao  that  the  wheel  clears  the  work. 
After  tke  vhael  haa  haen  raised,  the  whole  head  can  be 

to  the  left  of  the  machine,  so  as  to  provide 
for  femoral  and  replacement  of  the  work. 

The  eolama  eonaiaU  of  two  teleacoping  parta.  whose 
raialtes  poahioe  la  controlled  by  means  of  a  screw 

hy  the  Imodwhee)  at  the  top.  It  is  thus  poa- 
to  vary  the  length  of  the  column,  and.  conae- 

tlM  height  of  the  wheelhead. 
A  feed  screw  having  a  large  graduated  wheel  is 

cmtM  ea  the  cahimn  at  the  right  of  the  wheel  spindle. 
By  taminc  the  wheel  through  one  space  marked  on  its 
»erlphsry.  the  grlwling  wheel  is  fed  a  distance  of  0.0001 
to.  TW  feed  ia  ordinarily  automatically  operated.  It 
takas  piars  at  each  end  of  the  stroke,  ao  as  to  wear 
tW  wheel  ewaly.  An  automatic  stop  is  provided,  so 
that  n  Is  pnaaihie  to  work  to  depth  without  constant 

from  tW  operator. 
tW  whael  is  swung  over  the  work,  a  block 

atrtha*  tW  end  of  the  feed  screw,  which  has  a  spring- 
la  order  to  cushion  the  shock.  As  the 

la  towered  to  briag  the  wheel  inside  the  work,  a 
y«ke  paaaae  behind  a  pin  in  thr  wcrew. 

TUa  yoW  hespa  tW  acrew  and  the  bkxk  pressed  against 
c«her.  so  that  tW  wheel  may  be  brought  to  the 
poatttoa  each  time  that  it  is  swung  over  the  work. 

Aa  sooa  aa  tW  head  is  lifted,  the  yoke  disengages,  thus 
perlMing  tW  operator  to  swing  the  head  by  the  pr«s- 
aaf*  of  his  left  hand  away  from  the  work  and  against 
IW  stop  provided  to  limit  the  swing. 
A  diaawad  is  ftxed  on  the  housing  of  the   work- 

chack.    so    that    the    abranive    wheel    can    be 
by  amrely  towarlag  the  hrad  when  it  is  against 

A  arrew  adjustnwnt  Is  provided  for 
tW  diamond  forward  aa  the  wheel  wears  down. 

TW  rhacfc  or  flxtore  holding  the  work  is  mounted  at 
IW  top  of  a  hardened  ateel  spindle  3  in.  in  diameter 
Mitf  M  la.  laag.  that  i*  c%TTit^  in  two  phosphor-bronze 

la  a  housing  that  can  be  easily  removed. 

Due  to  tW  vertical  position  of  the  spindle,  it  revolves 
in  a  perfectly  balanced  Aim  uf  oil  in  each  bearing.  The 
only  time  wWa  tWre  is  any  lateral  preaaure  ia  when 
the  grinding  wheel  touch**!*   the  work.     This  force  is 

I^^^S  ̂ ^j^Bu  \    1 
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80  slight  that  it  does  not  squeeze  the  oil  from  between 
the  two  surfaces.  Since  the  metal  of  the  bearing  never 
touches  that  of  the  spindle,  the  life  of  the  bearing  is 
practically  unlimited.  The  reason  for  making  the 
spindle  of  hardened  steel  is  to  prevent  injury  to  it 
prior  to  assemblage,  or  in  the  event  that  it  is  removed 
from  the  machine. 

The  chief  feature,  previously  mentioned,  is  that  the 
spindle  both  rotates  and  reciprocates  in  the  same  bear- 

ing. Consequently,  the  work  reciprocates  in  the  same 
line  about  which  it  rotates.  Since  the  wheel  maintains 
one  position  only,  a  straight  and  round  bore  muat  result. 

The  weight  of  the  spindle  and  work  is  carried  on  one 
}-in.  ball  at  the  bottom.  This  ball  rests  in  a  small 
pocket  that  allows  sufficient  clearance  for  it  to  travel 
eccentrically  al>out  the  center  line  of  the  spindle,  so  that 
it  wears  uniformly.  Removable  hardened  steel  disks 
are  provided  both  above  and  l)elow  the  ball. 

The  spindle  is  driven  by  means  of  three  flexible  steel 
keys,  mounted  in  a  bevel  gear  running  on  a  separate 
bearing  with  clearance  around  the  lower  end  of  the 
spindle.  As  the  spindle  reciprocates,  these  keys  slide 
in  vertical  splines.  The  advantage  of  this  method  of 
drive  is  that  no  side  pressure  is  placed  on  the  spindle, 
as  muat  necessarily  occur  when  it  is  driven  by  means 
of  a  belt.  The  bevel  gear  is  mounted  on  ball  bearings 

and  is  driven  by  a  pinion  carried  on  a  shaft,  also  run- 
ning in  ball  bearings,  and  connected  directly  to  the 

speed-change  gear  box  at  the  rear  of  the  machine. 
The  work  spindle  is  lubricated  by  force  feed  from  the 

small  pump.  Fig.  3,  placed  in  the  front  of  the  base  and 
driven  liy  the  stroke  mechanism.  The  oil  is  driven  to 
the  top  of  the  top  bearing,  and  works  down  through  the 
two  bearings  to  the  bottom  of  the  spindle,  where  it 
drops  off  into  a  small  cup,  from  which  it  is  led  back 
to  the  tank  ot  the  oil  pump.  Some  of  the  oil  is  diverted 
to  the  bevel  gears,  so  that  both  they  and  their  bearings 
run  in  oil. 

The  mechanism  that  causes  the  work  spindle  to  recip- 
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rocate  is  driven  by  a  separate  shaft  from  the  feed  box 
at  the  rear  of  the  machine.  This  shaft  drives  a  cam 
through  a  worm  and  worm  gear.  The  purpose  of  the 
cam  is  to  so  operate  a  lever  and  a  connecting  rod 
fastened  to  the  bottom  of  the  shaft  carrying  the  ball 
which  supports  the  spindle,  that  the  spindle  will  move 
at  uniform  speed  from  one  end  of  its  travel  to  the 
other,  or  at  a  variable  speed  according  to  the  form  given 
the  cam.  The  stroke  of  the  spindle  can  be  controlled 
from  nothing  up  to  the  maximum  while  the  machine  is 
running,  by  merely  turning  a  small  knurled  screw. 
Fig.  3  shows  the  mechanism  by  which  reciprocation  is 
controlled. 

By  the  use  of  both  a  double  and  a  single-lobe  cam  on 
the  camshaft,  twice  the  number  of  reciprocating  move- 

ments provided  for  by  the  feed  box  can  be  obtained.  Of 
course,  only  one  cam  is  in  operation  at  a  time.  The 
speed  of  rotation  of  the  spindle  is  100  to  385  r.p.m.,  in 
five  steps.  The  ten  reciprocating  speeds  permit  of 
from  4  to  48  strokes  per  minute. 

The  total  weight  of  the  reciprocating  parts  is  bal- 
anced by  means  of  a  counterweight  inside  the  base. 

However,  the  spindle  is  slightly  heavier  than  the  coun- 
terweight, so  that  it  drops  of  its  own  accord  and  keeps 

the  follower  against  the  cam.  The  motion  of  the  cam 
follower  is  only  one-third  that  of  the  spindle. 
By  the  removal  of  two  bars  that  pass  through  the 

base,  the  entire  mechanism  for  operating  and  control- 
ling both  the  rotating  and  reciprocating  action  of  the 

FIG.  4.     POSITIONS  OF  HEAD  AND  OPERATOR 

work  spindle  can  be  removed  as  a  unit  through  the  door 
in  the  front  of  the  base. 

The  li-hp.  motor  at  the  rear  of  the  machine  drives 
by  means  of  an  inclosed  silent  chain  the  feed  box  on 
which  it  is  mounted.  This  feed  box  is  of  the  automo- 

bile type,  and  has  three  shafts  in  each  compartment. 
It  really  is  two  separate  boxes,  the  upper  one  driving 
the  mechanism  for  rotating  the  spindle,  and  the  lower 

one  that  for  reciprocating  it.  Five  changes  of  speed 
operated  by  two  hand  levers  are  provided  in  each  box. 
All  gear-box  shafts  are  mounted  on  ball  bearings,  and  no 
gears  are  in  mesh  when  not  actually  driving.  The  gears 
run  in  oil.  A  brake  is  provided  at  the  rear  end  of  the 
main  drive  shaft,  so  as  to  stop  the  motion  of  the  work 
spindle  as  soon  as  the  wheel  is  lifted  from  the  work. 

The  rear  of  the  base  contains  a  tank  for  holding 
the  cutting  lubricant,  as  well  as  a  pump  for  circulating 
it  to  the  nozzle  at  the  head.  The  piping  is  inclosed 
and  the  water  tank  is  easily  removable  for  inspection 
and  cleaning.  When  the  wheel  is  lowered  to  the  work 
to  -start  the  cut,  the  cooling  lubricant  is  automatically 
turned  on,  and  it  is  turned  off  when  the  work  spindle 
is  withdrawn. 

The  guard  surrounding  the  work  chuck  can  be  easily 
raised  and  lowered  by  the  operator.  The  water  thrown 
from  the  work  runs  down  on  the  inside  of  it,  but  it  is 
prevented  from  entering  the  bearings  of  the  work 
spindle  by  a  cylindrical  brass  guard  secured  to  the 
bottom  of  the  chuck  plate.  The  water  and  grit  thus 
pass  between  the  two  guards  and  into  an  annular  cham- 

ber in  the  housing,  the  bottom  of  which  chamber  slants 
to  one  side  of  the  machine,  where  a  drain  leads  directly 
to  the  tank  in  the  base. 

To  start  the  machine,  the  lever  on  the  right  is  pushed 
backward.  This  action  first  lowers  the  wheel  to  the 
work.  Continued  movement  of  the  lever  disengages  the 
brake  mechanism  and  engages  the  clutch  at  the  feed 
box.  When  stopping  the  machine,  the  forward  move- 

ment of  the  lever  throws  out  the  clutch,  engages  the 
brake  and  then  raises  the  head. 

The  work  is  in  plain  view  and  very  easily  accessible 
to  the  operator,  whose  position  for  operating  the  vari- 

ous movements  is  shown  in  Fig.  4.  In  order  to  dress 
the  wheel,  vertical  reciprocating  movement  is  given  it 
by  operating  the  lever  back  and  forth  at  the  front  end 
of  its  stroke.  The  work  spindle  does  not  rotate  nor 
reciprocate  during  this  operation. 

Williams  Time-Study  Machine 

H.  H."  Williams,  1613  Chestnut  St.,  Philadelphia,  Pa., has  recently  placed  on  the  market  a  machine  for  use 
when  taking  observations  in  time-study  work.  The  ma- 

chine times  the  operations  and  makes  a  permanent 
record.  The  illustration  shows  the  machine  with  the 
cover  at  the  rear  of  it  removed,  so  that  the  recording 
mechanism  can  be  seen. 
A  strip  of  paper  is  moved  by  a  positive  drive  at 

a  uniform  rate  of  speed  that  can  be  regulated  to  suit 
the  conditions.  A  pen  is  so  mounted  as  to  trace  a 
line  on  the  moving  strip  of  paper.  This  pen  is  caused 
to  move  back  and  forth  across  the  strip  by  two  finger 
keys.  The  observer  presses  one  of  the  keys  at  the  com- 

pletion of  each  element  of  the  cycle  during  an  observa- 
tion, so  that  the  pen  moves  by  steps  across  the  strip. 

At  the  end  of  the  cycle,  the  pen  is  returned  to  its  start- 
ing position  by  pressure  on  the  other  key.  It  is  thus 

not  necessary  for  the  observer  to  give  close  attention 
to  the  machine,  and  he  can  keep  his  eyes  on  the  worker 
continuously,  so  as  to  observe  his  movements  in  per- 

forming an  operation. 
The  graph  or  record  that  is  obtained  gives  all  the 

data  necessary  for  filling  in  a  time-study  observation 
sheet  of  the  usual  type.  The  data  in  the  record  on  the 
strip  can  be  transferred  to  such  a  sheet  at  the  con- 
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Gleason  Automatic  Hardening  Furnaoo 
Tho  AoMrican  Industrial  Furnace  CorpurHtion,  10 

Post  Oflleo  Square.  Boston.  Miisa.,  has  undertaken  the 
handling  and  installation,  fur  comnnercial  purposes,  of 
the  electric  furnace  developt>d  by  the  Gleason  Works  uf 
RtMThester,  N.  Y..  for  hardening  gears  for  automobile 
transmissions.  An  end  view  of  the  furnace  in  shown 

in  the  accompanying  illustration.  The  control  panel 
ia  mounted  on  the  side  not  shown. 
The  furnace  in  every  way  conforms  to  the  latest 

engineering  practice,  with  respect  to  electric  furnaces, 
and  is  adaptable  to  the  hardening  of  all  small  and 
medium  sixe  machine  parts.  It  is  automatic  and  con- 

tinuous in  action.  The  hearth  is  made  up  of  a  series  of 

"thermalloy"  rolls,  these  rolls  being  geared  together  and 
driven   by   a   variable-speed   motor.      It    is  designed   to 

OLBAflON  AUTOMATIC  HARDKNINO  FtTRNACK 

operate  at  temperatures  from  1,000  to  1,800  deg.  F. 
There  are  fourteen  changes  of  speed  to  the  rolls,  thus 

insuring  heating  periods  to  conform  to  the  require- 
ments of  a  wide  range  of  work. 

The  furnace  hearth  has  a  width  of  17  in.  and  a  stand- 
ard length  of  132  in.,  though  this  latter  dimension  is 

susceptible  to  variation  in  order  to  meet  special  require- 
ments. Its  electrical  capacity  is  65  kw.  and  it  is  capable 

of  delivering  to  the  quenching  tank  from  450  to  700 
lb.  uf  work  per  hour. 

A  Time  Saver 
By  Frank  Harazim 

If  we  cut  the  tables  of  contents  out  of  all  the 
magazines  and  bind  them  together  between  twu  stiff 
covers  with  brass  paper  fasteners,  we  will  not  have  to 
look  through  all  the  magazines  that  are  flied  away  to 
And  a  reference.  Looking  through  a  magazine  is  bother- 

some, especially  when  the  table  of  contents  is  located 
several  pages  from  the  front  as  it  is  in  some  caaos. 
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News   Section 
Little  Improvement  in  Call 

for  Freight  Equipment 
Freight  cars  idle  because  of  business 

conditions  totaled  529,658  cars  on  April 
30,  compared  with  529,884  on  April  23, 
or  a  decrease  of  226  cars,  according  to 
reports  just  received  from  the  railroads 
of  the  United  States  by  the  car  service 
division  of  the  American  Railway 
Association. 

Of  that  total,  371,538  were  surplus 
freight  cars,  that  is  cars  in  good  re- 

pairs in  excess  of  current  freight 
requirements,  while  the  remaining 
158,120  were  freight  cars  in  need  of 
repairs  in  excess  of  the  normal  number 
unfit  for  service. 

Surplus  coal  cars  totaled  235,077,  an 
increase  of  5,185  within  a  week,  while 
an  increase  of  1,718  was  reported  for 
L'oke  cars  within  that  period,  bringing 
the  total  to  5,387.  Surplus  box  cars 
numbered  94,653,  a  decrease  of  3,753 
ears  since  April  23.  Reports  showed 
15,191  surplus  stock  cars,  which  was  a 
decrease  of  923  within  a  week.  Miscel- 

laneous freight  cars  also  showed  a 
decrease  of  1,449  within  the  same  time, 
the  total  being  4,891. 

Foreign  Trade  Lists  Avail- 
able for  Manufacturers 

The  commercial  intelligence  division 
of  the  Department  of  Commerce  has  re- 

cently compiled  a  number  of  new  and 
revised  trade  lists  from  information 
submitted  by  American  consuls  and 
trade  commissioners.  A  number  of 
these  lists  are  starred  to  indicate  the 
relative  size  and  importance  of  each 
firm  in  its  community.  The  nationality 
of  the  firms  is  also  indicated.  These 
lists  have  been  mimeographed  and  copies 
can  be  obtained  from  the  bureau  or  its 
district  and  co-operative  offices  by  re- 

ferring to  the  title  and  file  number: 
Motor  cars,  trucks,  tires, 

and  accessories  —  Im- 
porters and  dealers  — 

Belgium      EUR-1014-A 
Bicycles,      motor      cycles, 

and  accessories — Im- 
porters   and    dealers — 

Norway       EUR-9002-A 
Motor  cars   and   trucks — 

Manufacturers — Spain.   EUR-11015 
Agricultural     implements 

and    machinery  —   Im- 
porters—Sweden      EUR-12012-A 

Automotive  products  — 
Importers    and    dealers 
—Sweden      EUR-12034 

Motor  cars   and    trucks — 
Manufacturers— AustriaEUR-15002 

Motor  vehicles  and  acces- 
sories— Importers      and 

dealers    —    Siam   FE-17002-B 
Motor  cars  and  acces- 

sories —  British  Ma- 
laysia     FE-18002-B 

Motor  vehicles  and  acces- 
sories— Importers     and 

dealers — Ceylon      FE-22003-B 
Hardware  importers  and 

dealers  —  Venezuela.  .LA-22004-B 

Substitute  for  Stanley 
Patent  Bill 

Realizing  that  compulsory  working 
of  patents  along  the  lines  suggested  in 
the  Stanley  bill  is  too  strongly  op- 

posed to  permit  of  its  becoming  a  law, 
Henry  Howard,  president  of  the  Amer- 

ican Institute  of  Chemical  Engineers, 
and  chariman  of  the  executive  commit- 

tee of  the  Manufacturing  Chemists'  As- 
sociation, has  suggested  a  substitute. 

The  substitute  has  been  accepted  by 
Senator  Stanley.  The  text  of  Mr. 
Howard's  bill  provides  that  two  years 
after  the  issuance  of  any  United  States 
patent,  or  at  any  time  after  the  ex- 

piration of  that  period,  if  it  is  shown 
that  the  invention  covered  by  such 
patent  is  being  worked  in  a  foreign 
country,  and  that  the  owner  has  failed 
to  work  it  in  the  United  States,  and 
has  refused  to  grant  licenses  upon 
such  reasonable  terms  as  would  make 
it  practicable  to  practice  the  patent  in 
the  United  States,  then  on  the  petition 
of  any  reputable  American  citizen,  cor- 

poration or  partnership,  exclusive 
jurisdiction  is  granted  to  any  United 
States  circuit  court  of  appeals  in  the 
district  to  investigate  all  the  pertinent 
facts,  and  the  burden  of  proof  shall 
be  upon  the  owner  of  the  patent  to 
show  that  he  has  been  and  is  using 
reasonable  diligence  in  bringing  about 
the  bona  fide  working  of  said  patent 
on  a  scale  sufficient  to  show  a  bona 
fide   establishment   of   the   industry. 

Upon  failure  to  make  such  showing, 
the  court  shall  order  a  non  exclusive 
license  granted  to  the  petitioner  upon 
such  terms  as  it  shall  determine  to  be 
equitable. 

Academy  of  Political  Science 
Studies  Europe 

The  part  which  America  is  playing 
and  will  continue  to  play,  in  the  re- 

habilitation of  Europe,  was  the  general 
topic  of  the  twenty-sixth  annual  meet- 

ing of  the  Academy  of  Political  Science, 
held  on  May  12  and  13,  at  Philadelphia. 
The  subject  was  debated  and  dis- 

cussed from  all  sides  by  speakers  from 
all  walks  of  life.  Legislators,  exec- 

utives, ambassadors  of  foreign  nations 
and  educators  all  joined  thoughts  in 
this  all  absorbing  question. 

The  first  session  dealt  with  the  indus- 
trial and  financial  situation  and  its 

remedies.  Speakers  included  the  gov- 
ernmental representatives  of  the  im- 

portant continental  European  countries. 
Another  session  took  up  the  question 

of  the  relation  of  America's  prosperity 
to  the  rehabilitation  of  Europe. 
Speakers  included  Senator  Sterling  of 
South  Dakota;  Albert  Strauss,  of  New 
York;  S.  M.  Vauclain,  of  Philadelphia; 
W.  S.  Ciilbertson,  of  Washington  and 
Dr.  George  B.  Roorbach  of  the  Depart- 

ment of  Commerce. 
The  European  debts  to  the  United 

States  were  discussed  at  another  meet- 
ing. Senator  Owen  of  Oklahoma,  and 

E.  R.  Piatt,  of  the  Federal  Reserve 
Board,  were  the  speakers. 

Southern  Metal  Trades 
in  Savannah 

The  annual  convention  of  the  South- 
ern Metal  Trades  Association  will  be 

held  on  June  19  and  20,  at  the  Hotel 
Savannah,  Savannah,  Ga.  Gus  F. 
Meehan,  of  the  Ross-Meehan  Foundry 
Co.,  of  Chattanooga,  president  of  the 
Association,  will  preside. 

While  the  program  for  the  conven- 
tion has  not  as  yet  been  completed, 

there  will  be  addresses  on  technical 
subjects  and  on  the  general  business 
situation  as  it  aflFects  the  metal  trades 
mdustries  of  the  South.  One  speaker 
will  be  Horace  Lanier,  of  the  West 
Point  Iron  Works,  of  West  Point,  Ga.; 
there  will  also  be  an  address  by  J.  R. 
M«Wane,  president  of  the  McWane 
Pipe  Co.,  of  Birmingham. 

Weights  and  Measures  Con- 
ference Next  Week 

in  Washington 

The  Fifteenth  Annual  Conference  on 
Weights  and  Measures  will  be  held  at 
the  Bureau  of  Standards  at  Washing- 

ton, May  23,  24,  25  and  26.  These  con- 
ferences are  attended  by  government 

officials  interested  in  weights  and 
measures  and  by  weights  and  measures 
officials  of  states,  cities  and  counties. 
The  sessions  are  also  attended  by 
manufacturers  of  apparatus  and  by  rep- 

resentatives of  industries  interested  in 
the  general  subject.  A  feature  of  each 
of  these  conferences  is  the  display  of 
manufacturers'  exhibits  of  weighing and  measuring  apparatus. 

The  program  includes  an  address  by 
the  Secretary  of  Commerce.  C.  A. 

Briggs,  of  the  Bureau  of  Standards' 
staff,  has  taken  as  his  subject  "The 
Metric  System:  How  Would  it  Be  Put 
Into  Effect?"  H.  W.  Bearce,  also  an 
official  of  the  Bureau  of  Standards,  will 
discuss  "The  Fundamental  Standard 
of  Length."  John  N.  Mackall,  the 
chairman  of  the  Maryland  State  Roads 
Commission,  will  point  out  how  port- 

able weighing  devices  can  be  used  to 
protect  highways.  George  Warner, 
chief  inspector  of  weights  and  measures 
of  Wisconsin,  will  discuss  equipment 
for  testing  heavy  capacity  scales.  Otfter 
speakers  scheduled  to  appear  include: 
William  F.  Cluett,  chief  deputy  in- 

spector of  weights  and  measures,  of 
Chicago;  J.  J.  Cummings,  chief  inspec- 

tor division  of  standards.  State  of 
Massachusetts;  W.  T.  White,  director, 
Bureau  of  Weights  and  Measures,  State 
of  New  York;  Representative  Albert 
H.  Vestal,  chairman.  Committee  on 
Coinage,  Weights  and  Measures,  House 
of  Representatives;  W.  B.  McGrady, 
chief.  Bureau  of  Standards,  State  of 
Pennsylvania;  P.  C.  Brooks,  president. 

Scale  and  Balance  Manufacturers'  As- sociation; J.  J.  Holwell,  commissioner. 
Mayor's  Bureau  of  Weights  and 
Measures,  City  of  New  York;  and  John 
M.  Mote,  inspector  of  weights  and 
measures,  State  of  Ohio. 
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ra  I*  Gat  Wattu"  hf  J.  T.    chanc*."  by  J.  C  Ainaworth.  waya  of  other  countrie*. 
:  Mi  "A  PMcMtal  Malbod        The  atUrk  on  our  ednrational  •yalem  '^e  flirurea  for  March,  1922.  show 
~m  1bii>l«a  GaM  to  W«rk    by   Dr.    R.   S.    McElwve,   Dean   uf   the  that  while  our  exporta  were  $66,000. 
fmtttam  T*a<a.*  by  Jaliua    flUMol  of  Foreicn  Service  at  UporKv-  000  laaa  than  for  March,  1921,  our  ini 
TiMa*  iMbiita  w«r»  du-     towa    Tniveraity    attracted    attention,  porte    were    $0,000,000    greater.      As    I 

it  of  ce*«r>l     Amonir     other     ihinir*     Dr.     McElwee  have  aaid,  our  capabilitiea  for  prcMlui 
cotton     (tatMl  that  the  detirienry  in  knowledi:e  tion  at  present  are  much  greater  thHii 

_                                                of  miMlern  laniruages.  place  tteography.  the  demand  for  our  priMlucta,  and   w. 
Faatar   «t    Pa^actalad    Cur-     Cnriuh    rumpoaition.    beaux    arta   and  muat    therefore    greatly    increase    »ii 

by    Okaa.     M.     the    ortnciple*    of   economics    waa   do-  foreign  trade.    We  realiie  now  that  th 
plorable.  aaving  that  'no  one  can  live  unto  hlni 

Mfthoo*  All  WwNa  Sl^'lni.  '"flir"  f^^'^^  '"*"  5"''"'" 
force  in  the  case  of  nations  and  .so  it 

"The  deficiency  in  modern  languages  is  neceasary  for  us  to  cultivate  as  much 
is   loo  well   linown.     It  seems   that  all  as    possible    our    trade    relations    with other  countries. 

"The  railroads  thus  being  unable   tu 
..  adequately      supply      the     cheap     an<l 

owitlon    of    ing.    Until  any  individual  Ms,  inaKiered  prompt    transportation    from     the     in 
lUy  af  Mrrbasing     the  spoken  language  to  a  sulticicnt  ex-  terior  to  the  coasts  so  requisite  for  tli. 
Wbat  n  required     tent    to    have    some    feeling    for    the  securing    of   our   proper    share    of    th. 

is    them    and     language   to  have   it    ring  in   his  ears,  foreign    trade,   to    what    other    agency 
af    tbe    aaswaary    capital     it    seems    to    me    almost    worse    than  must  we  look? 

kaatMtWir   mitmtmi   induslrtal   re-     yssleaa  to  drag  him   through   the  very  "The  one  great  vital  connecting  link 
•L      Wutmim    Uw    werU    ran    again     metriculuus    rrflnements    of    grammar  in   this    nation-wide   system    of   wnter- 

a  Urge  p«rebaa»r  of  our  man-    and    diffleult    rlassical    liier.iture.      On  ways  is  the  Lake  Erie  and  Ohio  River 
w«    must    ■(*    a     the  tjther  hand,  if  a  student  can   read  Canal.      This    will    connect    the    Ohio 

(King;  th*    the    daily    papers    and    magasin.-K    an  J  River  with   Lake   Erie, 
prodort*   to     speak   with  a   good  accent  and   in   the  "The    canal    with    double    locks    will 

tbe    sate    of    our     usual     phrases    and     idioms,    not    just  "'ve  a  capacity  of  at  least  76,000,0()i> 
and    other     words,   he  can   be  brouKht  to   feel    the  t«»>»  annually.     Great  industrie.t  of  th. 

actual    living    language    of   a    people—  district  have  already  specifically  prom 

Stn  rawiiiiia                 ■•  **••'   ***  '*  '"  *••*'•■  •*■''>   ''v**  of  "f*^    ''  60,000,000   tons   of  trnfflc,   fiv. business,    religion    and    pleasure.      We  t<««»s  the  traffic  on  the  Panama  Caniil 
m  o«r  ex-     commence   at   the   wrong   end — for    in-  ■"«'    'he   smaller   ones    will    supply    ar 

leaching  a   Frenchman  equal  amount.     The  canal  will  travers. 
nning    with    a    minute  "'e    greatest    tonnage    district    in    th. 

Tteea  af«  eaat   patawttal   deawads    language  t«aching,  almost  without  ex 
Aw  •■  hiais  «f  aar  pcwiacls  sad  tbars    eayiion,  is  approached  from  the  wrong 
~  .     -•  ■  *     In  our  national   language   teach 

fbilb 

?*V*''    «Jl^i-       -***  .*•    ̂^J"!"*",'    sUnce.  imagine  teac 
^■*»*»*-    *?>*■■'   '*■■*•'    'r*'"^    English    by    beginnii,  .    _      _._ 
•"■({■■■•^    ■■•    ••_•    *•»■•<    lack    of    examination  of  all  the  finest  phases  of     world,    through    which    there    has    be.-. 

grammatical   construction,   by   learning     moved    about   400,000,000    tons    in    on. Canaan  export*,  in 
dtprsciated   currency,  are. 
a    Dr.    Walter     Bathenau. 

rraat.  af  Ita  pre-war  record* ■aeiplsjiiiewt    In     Belgium 
and    Frrnrh   indttstr>' In    the    rerontlruc 

•h  ia 

rohimn*  of  i»olate<l   words  and   then   a  yw.     Every  ten  years  the  traffic  hn 
text     from     Shakespeare,     Milton,     or  doubled.     So  you  can  see  the  vast  po.v 
Browning.  sibilities  of  this  waterway,  the  bulk  of 

"The    knowledge    of    Geography    of  Ihe   traffic   on   which    will    be   iron   ore 
hich     school     and     college     graduatex  coming  south  and  coal  going  north.  Of 
aliKe,  who  enter  the  School  of  Foreign  both  these  materials  there  are  supplies 

'J''    ••'"»•'?'•   ""^     Service,  is  almost  entirely  a  cipher.  We  to  '■"t  four  hundred  years." 
-d   Mr    Mochnir.           have   found    it    necessary    to    put    in    a  ^             _ 

_  to  note  that  while    clause   in   the  CaUlogue  to  the  effect  Ocean  CAgRiAOr.  and  Marine 
tlMgwi.    fraace.    Betgiam    and    in     that.  'Before  graduation  candidates  for  iNRiVRANrE tJalM    tUtM    wagaa    and    costs    cerUfJcates    or    degrees    must    pass    a  Under  the  general  heading  of  "Ocean 

■aev    kaaa    awtarially     rr-     special  examination  in  geography,  and  Carriage,"    W.    H.    La    Boyteaux    pre- sented a   paper  on   the   vital  points   in 
__            .     •-        ,          ',                       .  marine   insurance  policies.     He  said  in 

ta    Aaatna    the    reverse        The   topic    for    the    main    session    of  part: 
I  was  q«iu  surprised     the   second   day  concerned    shipping   in  "Although    in    the   United   SUtes  all 
y  rrcent   vult  to   Vl      ita   various    forms.      The    topics    were:  insurance    companies    are    subject    to 
••■to     of     practically     "The  American   Merchant  Marine."  by  aute  regulation  and  supervision  in  re 

,   ,   .     '""•    ""y    V\    c<rnt     W.  C.  Conlen;   "Inland    Waterways   as  spect    to    their    financial    status,    thl^ 
mm  baatlid  par  wat  more  than  la     Developers     of     Traffic."     by     W.      H.  however,  does   not   prevent    insolv. .. 
rmamijmA  mm^  aa  caaUy  as   In    Stevenson;    "Shipbuilding    Prospects."  .    • 

^           ̂        «    .        -                by   J.    I.    Ackerman;    and   "Marine   In- 
surance,"   by    Charles    R.    Page.      The 

3ue«tion    of    transportation    costs    was 
Iscusaed    by    William    H.     Stevenson, 

latas    wagaa    and    costs  certificates    or    degrees    must    pass    s 
m    baaa    awtarially     re-  special  examination  in  geography,  and 

r   Ibe   year    IMI.  and    the  that    no    student    who    is    deficient    in 
W  still  farther  downward  Place  Geography  will  be  graduated.' ' 

Farta  ar  New  Yarfc.     Austria 
Iba  aatmal  or  tbe  gald  basu 
af  pva^Htiaa.     Wbaa  w*  bear 
tbal  la  tba  coat  of  prodartion 

m  aagr  artkle  la  aay  port  of  tbe  world 

'  r.  IrM.  cast  af  tbe  raw  RMteriaU. 

and  is  no  protection  against  bad  iu.iti 
agcment.     The  'morale  of  the  compiiny 
is  quite   as   important  as   the  flnancisl 

position.' 

"Great  care  should   be   taken   in    th<- 

aaaaatf.  tmn  af  labar  wkkb  ia  depend 
•«t  «■   tbe  eaa(  af   foad.   abater  am nd 

president    of    the    Ijike  Erie    A    Ohio  placing  of  marine  insurance  in  fonip-n 
River    Canal    Board    of  Pennsylvania,  markets."  continued   Mr.  La  BovLmv 
ap  follows:  "The  English  market  is  generally   r.-. 

At   the   present   lime  the  most    im  ognized  as  a  world's  market.  For  years 

i?*J5L.Si.^****  "^f^/f  >•••'*     porUnt  business  question  to  be  settled     Tt"  has  done  a  world-wide'biisiness'.  Or aaa   a^racMaiaa.  ••   MMenaaiy  aan u   tba for  the  American  Deople  is  that  of  the     ders    for    marine    insurance    are    sent 

^    M  _._«  i —  ••'■'''  provision  of  cheap,  regular «r  aO  afaOlar  ssamtfMtOTwl     adequate    transporUtion    facilities. 

tbat    Iba 
jiar  and  there  daily  In  large  volume  from  ever)' 

^^,  ^        ties.  country  in  the  world.     The  capacity  of 
■  ■      ,     »     .        -     ,,      ,     -       ZIH  rriT'     .         •   ""'•ot   hope    to    properly    meet  the   market   is   almost,   if  not  (luite.  as 
aeiyMqr ja  e^aaUaed  m  •  taU  Mala     foreign    competition    for    cxporU    un-  large  as  the  combined  capacity  of  all w^   yaaiMfy    Me    ••«•   dWMvntials    laaa  we  have  a   much   lower  rate  for  the  outside  markets.     Its  underwriters 

ia  an  paru  of  tW  «arU 
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have  realized  the  necessity  of  con- 

ducting their  affairs  on  broad  and  lib- 
eral lines  and  have  established  an  en- 

viable reputation  in  respect  to  security 
and  fair  dealing.  The  marine  insurer 

doing  business  in  the  United  States  is 
the  equal  of  the  insurers  in  England  in 
every  way.  Also,  that  entirely  apart 
from  sentimental  considerations  many 
business  reasons  exist  why  American 
merchants  should  always  give  every 

preference  to  the  American  market. 
This  market  deserves  your  loyal  sup- 

port, and  that  it  will  get  it  I  have  no 
doubt.  ..V 

"The  marine  insurance  policy  is  the 
contract  between  the  insurer  and  the 
insured.  The  protection  afforded  by 

the  policy  depends  entirely  upon  its 
terms  just  as  in  any  other  contract.  It 
may  furnish  a  broad  and  comprehensive 
protection,  or  a  narrow  and  restricted 
one.  It  is  a  contract  dealing  with  a 
complicated  subject  requiring  special 
knowledge  of  the  rules  of  law  laid  down 
by  the  courts  and  of  established  cus- 

toms and  usages.  Few  who  take  out 
marine  policies  will  trust  themselves  to 
make  their  own  contracts  with  the  in- 

surer. They  want  expert  advice  and 
guidance,  and  for  this  they  go  to  a 
broker  whose  business  it  is  to  act  for 
the  assured  and  upon  whom  they  can 
depend  to  prepare  and  negotiate  with 
insurers  a  contract  suited  to  their 
needs.  There  are  many  such  brokers 
who  are  not  the  agent  of  the  companies 
but  act  entirely  as  expert  advisers  to 
the  buyers  of  insurance  in  all  matters 

pertaining  thereto,  including  the  han- 
dling of  their  losses. 

"The  cost  is  important,  but  the  char- 
acter of  the  protection  and  the  se- 
curity is  more  so.  If  you  are  buying 

protection  you  want  good,  conservative 
protection, — Class  A  bonds,  not  specu- 

lative security.  The  first  cost  may  be 
slightly  higher,  but  the  final  cost  is 

less."  
■ 
South  American  Business 

At  the  same  time  another  group  dis- 
cussed market  conditions  abroad,  these 

including  "European  Business,"  by  C. 
J.  Warren;  "South  American  Business," 
by  F.  de  St.  Phalle;  and  "Far  Eastern 
Business,"  by  E.  G.  Anderson.  Re- 

garding South  America,  Mr.  de  St. 
Phalle   said: 
"While  South  Americans  do  trade 

with  Germany,  they  have  experienced 
many  disappointments  connected  with 
late  deliveries,  inferior  material,  and, 
recently,  by  increases  in  invoice  values 
of  accepted  prices.  This  tends  to  bring 
about  greater  consideration  and  better 
feeling   towards   the    United   States. 

"The  future  holds  out  bright  pros- 
pects for  South  America  and  for  the 

United  States.  South  America  will  de- 
velop at  an  increasing  rate  because  it 

is  the  most  attractive  and  richest  of 
the  thinly  populated  sections  available. 
In  addition  to  the  future  Development 
of  South  America  being  greater,  a 
larger  proportion  of  this  development 
will  be  financed  and  carried  out  with 
the  assistance  of  the  United  States. 
Economic  factors  governing  the  move- 

ments of  exchange  are  now  better  un- 
derstood in  South  America  and  the 

many  loans  recently  issued  from  New 
York  to  South  American  countries, 
coupled  with  the  rising  tendency  of  ex- 

change, have  greatly  improved  the  feel- 
ing. In  the  future  South  America 

looks  to  increasing  srrowth  carried  out 
to  an  increasing  "xtent  with  the  as- 

sistance   of    American    financial,    engi- 

neering and  business  co-operation,  all 
of  which  is  being  prepared  for  at  this 
time. 

"With  the  general  recovery  of  trade. 
South  American  exchanges  may  be  ex- 

pected to  rise;  some  of  them  have  al- 
ready done  so  materially.  The  Argen- 

tine will  unquestionably  return  to  gold 
exchange  within  a  comparatively  short 
time.  The  fall  of  exchange  usually 
caused  by  excessive  buying  and  insuf- 

ficient selling  carries  within  itself  its 
own  remedy.  By  cutting  down  the 
country's  buying  power  it  reduces  im- 

ports and  lowers  prevailing  wages  by 
comparison  with  outside  standards 
which  should  in  time  foster  exports. 
The  reason  for  the  activity  of  the  cop- 

per mines  in  Chile  while  the  mines  in 
the  United  States  were  idle,  was  the 
low  cost  of  Chilean  labor  in  terms  of 

gold." 

The  Exchange  Situation 

The  last  day  had  a  very  full  pro- 
gram beginning  with  the  "Interest  of 

Agriculture  in  Foreign  Trade,"  by  Har- 
vey J.  Sconce;  "Need  for  Imports  to 

Pay  for  Exports,"  by  Walter  Lichen- 
stein;  "Factors  That  Will  Help  the  Ex- 

change Situation,"  by  Fred  I.  Kent; 
and  "A  Foreign  Ti-ade  Policy  for 
Americans,"  by  James  A.  Farrell.  Re- 

garding exchange  Mr.  Kent  offered  the 
following  suggestions: 

Co-operation  with  Russia  along  lines 
aimed  to  reduce  the  menace  of  the  Red 
Army;  Eliminate  the  menace  of  the 
vicious  propaganda  of  its  present rulers; 

Obtain  recognition  of  the  rights 
of  the  Russian  people  to  have  a 
free  press,  a  free  expression  of  opinion, 
free  elections  of  government  officers 
and  definite  property  rights; 
A  quick  settlement  of  the  German 

reparations  with  terms  of  payment 
compatible  with  existing  conditions 
even  though  they  recognize,  as  they 
should  do,  that  Germany  should  pay 
a  real  penalty. 
A  cancellation  after  agreements  as 

to  co-operation  of  some  percentage  of 
the  Inter-Allied  loans  that  can  fairly 
be  estimated  to  represent  a  direct  and 
legitimate  war  charge  to  the  nations 
taking  part  in   the  cancellation; 

Reduction  of  governmental  waste; 
Stoppage  of  infiation  caused  by  the 

issuance  of  new  currency  and  increase 
in  floating  loans; 
The  removal  of  trade  barriers  by 

means  of  special  commercial  treaties 
and  agreements  between  nations; 

Greater  co-operation  between  capital 
and  labor  so  as  to  allow  for  the  in- 

crease of  production  as  rapidly  as  con- 
current developing  conditions  enable 

its  absorption;  a  better  wor!d  morale 
working  toward  the  elimination  of  class 
and  national  hatreds  and  the  increase 
of   integrity   and    square   dealing. 

Financing  Exports 

The  group  session  dealing  with  the 
problems  of  the  exporter  included  ad- 

dresses on  "Financing  Export  Ship- 
ments," by  W.  H.  Knox;  "Co-operation 

of  Export  Merchant  and  Manufac- 
turer," by  C.  W.  Beaver,  and  a  paper 

of  similar  nature  by  G.  R.  Parker.  Ex- 
port advertising  aimed  to  reduce  the 

cost  of  export  selling  was  discussed  in 
"Practical  Use  of  Available  Informa- 

tion," by  Wm.  Menkel;  "Organization 
and  Management  of  Advertising 

Forces,"  by  ,Tas.  S.  Martin:  and  "Co- 
operating with  Dealers,"  by  D.  L. Brown. 

Another  group  on  foreign  credits  and 
credit  information  had  three  interest- 

ing papers:  "The  Three  C'a  in  Foreign 
Credit  Guaranty,"  by  A.  T.  Richards; 
"Practical  Safeguarding  of  Foreign 
Credits  at  Minimum  Cost,"  by  M.  H. 
Hopkins;  and  "Guide  Posts  in  Foreign 
Credit  Guaranty,"  by  L.  R.  Browne, who  said: 

"One  whose  province  it  is  to  adminis- 
ter foreign  credits  should  bring  vision 

and  understanding  to  its  problems, 
striving  to  look  into  the  future,  not 
permitting  himself  to  be  bound  by  a 
too  narrowly  restricted  consideration 
of  the   one   problem   before. 
"The  aim  of  the  credit  manager 

should  be:  To  build  a  foundation  for 
future  business  that  will  endure.  He 
should  be  actuated  by  larger  motives 
than  the  desire  to  invariably  and  above 
all  things  play  safe  no  matter  what 

may  fall. "Granted  the  vision  and  understand- 
ing which  success  in  his  field  of  en- 

deavor demands  he  will  perhaps  at 
times  assume  risks  which,  if  measured 
solely  by  a  rigid  application  of  any  set 
of  hard  and  fast  credit  rules,  would 
seem  to  carry  more  than  ordinary 
business  hazards  but  with  supreme 
faith  in  the  people  with  whom  he  deals, 
in  the  fundamental  soundness  of  their 
country  and  the  worthiness  of  their 
motives — all  these,  the  offspring  of 
knowledge — he  will  take  his  risk  confi- 

dently, sure,  even  in  the  face  of  a  con- 
viction that  conditions  may  require  the 

granting  of  extensions  or  that  drafts 
may  not  be  paid  exactly  on  maturity 
dates  that  time  and  results  will  bring 
justification.  He  will  build  good-will 
and  confidence  and  inculcate  in  the 
minds  of  his  foreign  customers  that 
priceless  asset — an  unshakable  confi- 

dence born  only  of  the  highest  type  of 
intelligent,  dependable  and  sympathetic 

service." 

Importance  of  Credit  Supervision 

Mr.  Browne  then  went  on  to  describe 
in  detail  the  ideal  credit  manager  whom 
he  pictured  as  one  knowing  as  much 
about  other  countries,  the  lives  and 
habits  of  other  people  as  he  should  con- 

cerning those  of  the  country  in  which 
he  lives  and  whose  language  he  speaks. 

"There  is  a  fairly  general  and  mis- 
taken impression  that  credit  informa- 

tion is  limited  to  such  facts  as  may  be 
found  only  in  a  financial  statement, 
analyzed  according  to  fixed  rules, 
coupled  .with  a  summary  of  expressed 

opinions  as  to  character  and  capacity," said   Mr.   Browne. 

"In  its  broader  aspects,  credit  infor- 
mation goes  far  beyond  any  such  nar- 

row limits,  especially  to  one  whose  re- 
sponsibility it  is  to  determine  the 

measure  of  the  risks  involved  in  for- 
eign transactions.  There  are  few 

known  or  ascertainable  facts  bearing 
on  the  lives  of  the  people  of  countries 
with  which  he  deals,  whether  of  a  po- 

litical, traditional,  historical,  phycno- 
logical,  social,  economical,  physical, 
geographical,  climatic,  commercial  or 
of  even  a  religious  character  that 
should  be  lacking  in  interest  to  the  for- 

eign credit  grantor  or  be  considered  of 
no  value  to  him  or  by  him.  The  greater 
store  of  such  knowledge  he  possesses 
or  is  in  position  to  command,  coupled 
with  ability  to  apply  it  with  judgment, 

the   more   efficient   he   becomes." A  banquet,  at  which  Gov.  Sproul  of 

Pennsylvania  spoke  on  "Foreign  Trade 
and  Domestic  Prosperity,"  closed  the convention. 
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tio*.  Plaaidant  John  E.  Edcartaa  argad 
'to  letiil  their  inflxMBca  and 

•tfott  to  the  comlMtinx  uf  ■>-ndicalt*ra 
•ad  aorialiim,  "and  otnar  mental  and 
aaaraJ  diteaara  with  decetvinc  namea" wlUch  art  iavadinc  our  acbooU. 
charehaa  and  lavialative  bodiaa.  Ha  eoa- 
riadod  with  an  axpraaaion  of  his  baliaf 
that  tha  eooatry  would  aoon  ba  on  a 
aanaal  prodartioa  basis. 

Mom  PaoDiicnoN  Noom 

He  said:  'nTha  chief  of  all  tha 
aconoBiic  problems  uf  this  hour  is  a 
world  prtxJuction  sufficient  for  a  world's 
aaads.  and  a  simpUflp<l  system  uf  dis- 

tribution that  will  reach  to  every  human 
beinx.  The  proportion  uf  consumers  to 
producers  is  too  larire,  and  the  enerfias 
and  talents  of  too  many  peuple  are 
euBf  rd  in  the  process  of  distribution. 
When  you  add  to  the  superflous  number 
of  the  distributors  of  the  products  of 
tha  producers  the  countleas  host  of 
those  whoaa  chief  activities  are  to  re- 
tom.  rvKulate,  inspect,  denounce,  tox, 
plaadar  and  otherwise  live  upon  those 
who  are  tryinir  to  prodtice  something, 
It  will  not  be  difficult  to  discover  the 
principal  factor  in  the  continuing  hiich 
coat  of  livinK 

"But  we  have  in  America  all  of  tha 
BMterials  and  brains  necessary  to  the 
restoration  of  a  wholaaome  condition 
throughout  tha  country,  and  a  lance 
amount  to  spare  to  other  more  unfor- 

tunate peoples.  And  in  spite  of  tha  in- 
numerable obatavles  ahead  of  us  at  the 

beginning:  of  our  march  toward  stable 
(onditions,  and  of  the  many  yet  unsur- 
mounted,  I  am  one  of  those  who  believe 
that  we  have  made  all  of  the  profrreas 
that  we  could  have  reasonably  expected 
to  make  in  so  short  a  time  after  the 
world  cataclysm,  and  that  we  shall  con- 

tinue with  probably  occasional  halts  to 
the  heifhts  of  s  national  and  world 
crratofaa  not  hitherto  known." 

Tha  Monday  tvaninf  sassion  was  de- 
voted to  a  discussion  of  foreiirn  trade, 

Its  Dresent  sUtus  and  its  future  pos- 
•ibilities.  E<lward  C.  Plummer.  com- 
mutioner.  United  SUtos  Shippinir 
Board,  spoke  on  the  relation  of  the 
merrhant  marine  to  our  foreiKn  trade. 
(la  said  that  it  was  a  recoirniz«-d  truth 
that  only  throueh  its  own  ships  can  a 
country  properly  develop  its  foreirn 
trade  and  that  it  was  evident  that  only 
through  such  a  merchant  marine  as  we 
propose  that  tha  foreign  trade  of  thin 
country  coold  be  properly  developed, 
and  the  induatrien  of  thix  country  be 
riven  their  proper  opportunitien.  Ship- 
ptnr  I*  s  means  snd  not  an  end. 

In  pleading  for  a  nationwide  support 
of  a  greater  merrhant  marine  he  said 

in   part:   "One  very  common   plan   ap- 

pai   '         .-.-.. 
mi 

parrntlr  adopted  for  the  purpose  of 
mlaUadinK  the  public  appears  in  the 
•tatemenl    tt    often     made     that     the 
United  Stateii  aims  to  become  com- 
merrialljr  supreme  upon  the  seas.  No 
intellirent  American  aims  at  that.  What 
(hoorntful  Americans  desire  is  that  tha 

Uii  •>   hhull   have  a   merchant 
•»af'-  '.   to  enable  this  country  to 
hauaie  n  Mmilar  proportion  of  its 
foraicn  cuminarca,  and  tha  proportion 
wkka  England  has  iasiated  on  carryini; 
at  bar  own  foreiirn  eo.dBiarca,  vii.,  friun 
M  par  cent  to  7fi  par  cant  is  guud 
aaouirh  for  us  -but  we  should  insist  up- 

on carryinir  as  much  in  the  intaraat  of 
tha  people  of  this  country. 

"To  claim  anything  else  ia  merely  to 
say  in  effect  that  we  don't  want  Ameri- 

can ahipa  to  carry  any  material  part  of 
the  commerce  of  this  country — that  we 
don't  want  to  enlarge  the  markets  for 
American  producU  or  give  increased 
eiMlovment  to  American  labor." 

P.  C.   Schwedtman.  vice-president  of 
the    National    City    Bank.    New    York, 
apoke    on     the    flnuncial    side    nf    the 
foreign  trade  question.    He  de\ . 
greater  part  of  hie  address   t. 
alysts  of  foreign  loans  and  the  puiiiiiuii 
of  American  banks   in  the  upbuilding 
of  foreign  trade.     The  sUbilisation  of 
the   principal   currencies   of   the   world, 
he  dei-lsred,  was  a  pre-requisite  to  the 
prosperity  of  world   trade,   and   he  ex- 

plained  the   extent   of  and   the   limiU 
tions  on  aids  to  exporters  by  American 
banka. 
He  said:  "World  trade  can  never 

prosper  until  the  principal  currenciea 
of  the  world  are  sUbilited.  The  crwlit 
structure  must  be  built  on  factors  that 

are  reasonably  certoin.  The  world'a 
desire  for  a  fixed  gold  stondard  by 
which  goods  may  be  valued  and  busi- 

ness carried  on  ts  shown  by  the  wide- 
spread desire  in  every  country  for 

dollars." 
While  he  gave  an  emphatic  affirma- 

tive to  the  miestion  whether  foreign 
bond  issues  sold  here  were  beneficial  to 
our  foreign  trade,  he  was  equally  em- 

phatic in  declaring  against  restricting 
the  spending  of  the  proceeds  of  these 
doUtionN  to  American  merchants  and 
manufacturers. 

GovaaNMENTAL  Rmulation 

The  sftemoon  of  Tuesday  was  f ivon 
to  a  business  rt'vival  session.  The  main 
speaker  was  Senator  Waltor  E.  Edge, 

of  New  Jersey,  whose  subject  was  '"nie 
Duty  of  Government  to  Busineaa."  The 
Senator  gave  a  brief  summary  of  hia 
resolution,  recently  introduced  In  Con- 

gress, providing  for  govemmcntol 
regulation  of  trade  association  activi- 

ties.   He  said: 
"I  recognise  that  busineaa  doaaat  i 

like  governmenUI  regulation  and  I 
sympathise  with  business  in  that  view- 

point, but  my  friends  you  mtist  take 
one  thing  or  the  other:  You  must 
either  talce,  under  present  conditions 
continued  investigations  and  efforts  of 
irrsnd  juries,  to  indict  business  repre- 

sentatives (because  they  in  many  esses 
innocently  trespass  upon  the  prexent 
acts  regulating  business  and  thnt  is 
happening  today  as  you  well  know); 
or  you  miMt  accept  the  official  co-opera- 

tion of  aome  govemmcntol  body  which 
has  delegatea  power  to  tolk  to  your 
represcntotives  and  to  diacuss  the  limit 
to  which  yon  can  go,  in  their  Judgment, 
In  the  way  of  publishing  inrormntion, 
stotistics  and  all  the  other  activities 

that  trade  associations  Indulge  in." 
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Other  speakers  at  this  session  were: 
J.  R.  Howard,  of  the  American  Farm 

Bureau,  on  "The  Farmer  and  Industry"; 
R.  C.  Marshall,  Jr.,  Associated  General 

Contractors  of  America,  on  "The 
Greatest  Revival  in  the  Construction 

Industry";  J.  D.  A.  Marrow,  National 
Coal  Association,  "The  Outlook  for 
Coal";  W.  Averell  Harriman,  United 
American  Lines,  on  "The  Future  of  Our 
Shipping  Industry";  C.  M.  Ripley, 
General  Electric  Co.,  on  "Interpreting 

the  Corporation  to  the  Worker." On  Tuesday  afternoon  the  officers  and 
directors  of  the  association  were  in- 

vited to  the  Brooklyn  Navy  Yard  by 
Admiral  R.  E.  Coontz,  chief  of  Naval 

aperations,  U.  S.  N.  The  party  was  en- 
tertained on  the  battleship  "Wyommg," 

flagship  of  the  Atlantic  Fleet.  Rear 
Admiral  John  D.  McDonald,  commander 
of  the  fleet,  welcomed  the  guests  on 
board,  and  in  a  brief  after-dinner  speech 
asked  them  to  give  some  thought  to 
the  proposed  cut  in  the  Navy  per- 

sonnel. He  said  that  ships  do  not  fight 
ships,  but  that  men  fight  ships.  The 
guests  were  conducted  on  an  inspection 
of  the  vessel  by  the  staff  officers  of  the 
Admiral. 

At  the  annual  banquet  held  in  the 
grand  ballroom  on  Tuesday  evening 
James  A.  Emery,  general  counsel  for 
the  association,  was  toastmaster.  The 
speaker  of  the  evening  was  Admiral 
R.  E.  Coontz,  U.  S.  N.,  who  made  a 
stirring  appeal  for  a  greater  and  better 
navy.  He  dwelt  at  some  length  on  the 
value  of  the  Navy  as  a  factor  in  foreign 
trade,  detailing  its  work  in  the  past 
in  opening  foreign  ports  and  keeping 
the  .seas  open  to  American  traders.  He 
said  that  $300,000,000  a  year  was  not 
much  to  spend  on  a  Navy  that  aided 
so  materially  in  maintaining  an  annual 
foreign  trade  of  over  eight  billion 
dollars. 

He  said,  "If  we  spend  $300,000,000  a 
year  on  the  Navy,  and  thereby  main- 

tain an  open  market  throughout  the 
world  for  $8,000,000,000  worth  of  ex- 

ports, is  this  not  a  good  investment? 
Money  spent  on  the  Navy  serves  the 
dual  purpose  of  insurance  in  time  of 
peace  and  a  fighting  force  in  time  of 
war.  We  should  have  a  Navy  of  suffi- 

cient strength  to  support  our  policies 
and  our  commerce,  and  to  guard  our 
continental  and  overseas  possessions. 
Our  foreign  policies  are  as  strong  as 
our  fleet  and  no  stronger. 

Fallacy  of  Disarmament 

On  the  subject  of  disarmament  he 

had  this  to  say:  "It  is  a  popular  fallacy 
to  think  that  a  holiday  in  battleship 
building  will  bring  a  great  reduction 
of  taxes.  A  slight  study  of  history  is 
sufficient  to  show  that  disarmament  will 
not  prevent  war.  Many  of  the  pacifists 
seem  to  think  that  military  forces  are 
only  bent  on  destruction.  As  a  matter 
of  fact  they  are  really  constructive. 
Wherever  they  go^  they  better  local 
conditions,  establish  schools  and  im- 

prove public  health.  Panama  at  one 
time  before  we  went  there  was  a  fever 
infested  place  where  human  beings  died 
like  flies.  It  can  truly  be  said  that  our 
armed  forces  have  saved  more  lives 

than   they  have   taken." 
The  subject  of  trade  associations 

which  has  occupied  the  minds  of  public 
officials  and  business  men  of  late  was 
thoroughly  discussed  at  the  Wednesday 
morning  session.  Secretary  of  Com- 

merce Herbert  Hoover  was  chairman  of 
this  session  and  delivered  the  opening 

address.  Mr.  Hoover  gave  an  intelli- 
gent analysis  of  this  question.  He 

praised  the  work  of  legitimate  trade 
associations  and  said  that  their  assist- 

ance has  been  invaluable  to  the  De- 
partment of  Commerce  in  its  reorgan- 

izing work. 
Referring  to  the  recent  governmental 

investigation  of  the  purpose  of  certain 
questionable  practices  in  trade  asso- ciations, he  said: 

"It  is  my  belief  that  if  trade  asso- 
ciations are  to  grow  in  beneficent 

directions  they  should  have  some  defini- 
tion in  law  that  will  remove  the  un- 

certainties of  their  situation. 

"The  proposal  that  I  should  like  to 
put  forward  for  your  consideration  is 
a  simplification  of  the  proposals  re- 

cently made  by  Senator  Edge.     I  claim 

JOHN  B.  EDGERTON 

no  originality  in  them,  for  similar  sug- 
gestions have  long  been  under  discus- 

sion. Without  entering  upon  legal 
formulation,  my  suggestion  is  that 
there  should  be  enacted  a  minor  ex- 

tension to  the  Clayton  Act  to  the  effect 
that  interstate  trade  associations  should 
be  permitted  to  file  with  some  appro- 

priate governmental  agency  the  plan 
of  their  operations  and  the  functions 
they  propose  to  carry  on.  That  upon 
approval  of  such  of  these  functions  as 
do  not  apparently  contravene  the  re- 

straint of  trade  acts,  they  may  proceed 
with  their  operations.  If,  upon  com- 

plaint, however,  either  of  individuals 
or  the  law  officers  of  the  Government, 
that  these  functions  do  restrain  trade, 
then  after  a  hearing  and  proof  the 
right  to  continue  these  particular  func- 

tions shall  be  suspended,  and  if  con- 
tinued they  shall  be  subject  to  prose- 

cution. Also,  if  it  shall  be  proved  that 
they  have  extended  their  activities 
beyond  the  functions  in  their  original 
proposals  they  shall  be  subject  to 
prosecution  from  restraint  of  trade 
violations.  Associations  which  do  not 
wish  to  secure  this  limited  interpreta- 

tion of  the  law  with  its  assistance  to 
confidence  should  not  be  required  to 
do  so;  they,  however,  necessarily  as- 

sume themselves  the  job  of  interpreting 
the  law  with  the  risks  such  interpreta- 

tion entails.  All  who  know  the  situa- 
tion in  these  associations  will  realize 

that  in  the  main  their  membership 
comprises  a  smaller  business.  Such 
measures  will  serve  to  protect  small 
business,  for  big  business  takes  care 

^of  itself. "I  need  not  refer  here  to  the  benefi- 
cent results  that  have  been  attained 

to    the    community   by   the    legitimate 

associations  in  the  safeguarding  of 
quality  of  goods,  in  reduction  of  waste 
in  manufacture  and  distribution,  in 
promotion  of  foreign  trade,  and  a  score 
of  directions  that  make  for  the  up- 

building of  our  commerce  and  industry. 
These  are  the  sort  of  things  that  we 
must  preserve  in  American  life." 

Other  speakers  at  this  session  were: 
Alfred  L.  Reeves,  president.  Trade 
Association  Executives  of  New  York; 
Morris  L.  Ernst,  counsel.  Jewelers 
Board  of  Trade,  New  York;  H.  B. 
Thompson,  counsel.  Proprietary  Asso- 

ciation, Washington;  C.  R.  Stevenson, 
of  the  Stevenson  Corporation. 
On  Wednesday  afternoon  the  con- 

vention was  addressed  by  the  Secretary 
of  Labor,  James  J.  Davis,  who  devoted 
his  remarks  to  an  explanation  of  the 
work  of  his  department  in  its  relation 
with  the  employer  and  the  working 
man.  He  asked  for  the  co-operation 
of  the  manufacturers  in  making  the 
Department  of  Labor  a  greater  force 
in  curing  industrial  ills.  He  declared 
that  unemployment  was  a  piece  of 
"needless  stupidity,"  and  wound  up 
with  a  plea  to  employers  to  give  every 
opportunity  to  the  younger  generation 
to  learn  a  trade,  which  he  declared 
was  the  foundation  of  a  good  education 
and  a  good  business  training. 

Against  the  Bonus 

Several  important  i-esolutions  were 
presented  and  adopted  at  this  session. 
One  called  upon  Congress  to  maintain 
a  Navy  of  the  United  States  at  a 
ratio  in  keeping  with  the  national 
dignity  and  of  sufficient  strength  to 
assure  adequate  defense.  Another 
resolution  condemned  a  cash  bonus  for 
World  War  veterans,  but  commended 
the  work  of  the  U.  S.  Veterans'  Bureau 
in  its  work  of  rehabilitation  and  vo- 

cational training.  The  convention  also 
approved  by  resolution  the  proposal  of 
President  Harding  in  asking  Congress 
to  support  an  adequate  American 
Merchant  Marine.  Still  another  reso- 

lution asked  for  substantive  changes 
in  the  present  tax  laws,  so  as  to  pro- 

vide a  better  recognition  of  business 
enterprise  by  assuring  a  greater  return 
on  capital  invested.  The  association 
went  on  record  as  opposed  to  the 

Stanley  patent  bill  (S-3410),  "because it  introduced  in  our  patent  system  an 
obligation  on  American  patentees  to 
work  their  inventions  within  a  limited 
period  and  subjects  them  to  the  grant 
of  compulsory  licenses,  both  of  which 
provisions  are  an  unwise  innovation  in 
the  American  patent  system 
this  will  discourage  invention  and  im- 

pair the  value  of  American  patents  and 
will  impede,  instead  of  promote,  the 
progress  of  the  useful  arts  in  this 

country." 
The  election  of  officers  resulted  in  the 

unanimous  selection  of  John  E.  Edger- 
ton,  of  the  Lebannon  Woolen  Mills, 
Nashville,  Tenn.,  to  serve  another  term 
as  president.  Vice-presidents  were 
chosen  from  each  of  the  states  repre- 

sented. George  S.  Boudinot,  of  New 
Y'ork  was  elected  secretary  and  Henry 
Abbot,  treasurer. 

The  closing  number  on  the  program 
was  a  motion  picture  showing  of  indus- 

trial films.  As  the  pictures  were 
thrown  on  the  screen,  they  were  ex- 

plained by  men  from  the  field  of  in- 
dustry which  they  illustrated.  Mining, 

farming,  electrical  phenomena,  railroad 
operations,  and  radium  production  were 
some  of  the  subjects  covered. 
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an  •s*cati«v 
Ikat  •.aa^rfvly  a  r«etinuatian 

•f  Ika  iiittf  kaU  at  Binntncham  on 
ASft  M  to  a(  Pr««Mimt  N.  A.  GUd- 
Ss.  i(  r  C  AUina  *  C«^  lar^  In- 

li  k*  inwii^  wMnaa  Uid 
M  Uh  lia^ffci  to  Ik*  kMi- 

•fkapMlMMit    to    Ik* 
d  to  k«MBMa  tai  (aaaraL 

Aftov  ctUac  CMM  Mck  M  tka  propoaad 
law  mmi  ika  kaaaa  kill  now  kafort 

ka  atotoi  tkat  biuin«M  man 
to   ikwaaalTia   felt    in   Wath- 

la  M^ar  to  affact  th*  Wctaiatloa 
la  wkirk  tk#)r  arr  m  vitally 

Jaka  W.  Corby,  of  tha  Cyclone 
C*,  Waaki^aa.  IIL,  told  in  a 
MMaaUav  way  kaw  aaaia  concvnia 

haaa  whiad  Ika  paal-war  kaainaat  prok- 
Ra  mU  Ikai  tka  kaat  anan*  at 

ti  tka  kuiiniai  atan  for 
caadilion*  are  tka 

•f  a^vaftUac  kattor  »al«aman»hip. 
temorrr  of  gooda. 

Captato  Gavky  Iwltarad  tkat  our  prok- 
l*Ma  waaM  all  avaataally  ba  aolvad 
lkraa»k  ika  rraal  aad  varWd  raaeawaa 
af  Aanrtra  aad  kor  paapta.  Hia  rloainc 
fatoark*  4Mk  wMk  Uia  mmI  of  faitit 
!■  Ika  faiwra.  iwilartag  akoot  tka  worda, 

faMk    M.   ao   ba 

TVa  aaad  t4  apalylaff  aoaad  acenomic 
a  kaawaaa  «aa  kroacht  out 
8<Ma*da.    of    tka    Stmondt 

  ^    Co,    rit<-hbur».    MaM. 
Ha  aatd   tkat   w  aa«d«d   tha   ability   to 

pfudtrt   tka  fatar*   of  botinn*. 
ar  to  cwl  oat  tka  vall«f»  and  tka 

to   of   tka   kaalaaaa   rarra.      To   do 
a  aMM  to«*  ka««  a  browi  Itnowl- 

t  «tl  Ika  (artota  antarinc   tntn   thr 
aa4    ka    caaaoi    Ibalt     hu 

..   to  aaa   Ilea  mt  work.     Mr. 
       ^   aatd  Ikat  ka  tkoaffkt  kaalwaat 

hi  naaaaal  tea  aack  kaaiparad  ky  Ufis- 
laUaa.  aad  aalalad  aat  tka  a4vlaabilit]r 
«f  ■■Hiaa  baateaaa  aM«  in  poaition  to 
■aka  aar  law*.  tU  prrdtrtMl  that  tha 
waaa  af  artfatty  aaw  barinainc  woald 
ka  ikart.  k»la>  krakan  by  a  diaiaaaliin 
mi  fallawad  ̂   a  laov  pariod  of  fallinc 

tka  laaaiow  ww» 

ioiatiy  with  tha  National  Supply  and 

Markwary  Dralvm*  AMiK-iation.  Praai- drnt  Gladdinc  opanad  tka  procrain, 
traaUnc  rhially  witk  kaalaaaa  as  lalatod 
to  atfaln  at  Washington.  Ha  dacrlad 
cUaa  Irculatiun,  but  ailvis«d  cloaa  con- 

tact with  tha  law-nxtkinv  mackinary  of 
tka  cooatry.  Hr  asked  taat  mapport  ka 
g|<raa  to  Sacrrtar)-  Iloovar  and  to 
oikara  who  ara  doinc  conatrucUve  work 
for  businoM  in  ceneral. 
An  excellent  addroaa  waa  dalivarad 

by  Rev.  Jamea  B.  Crowther.  D.D..  of 

Fitiladelphia.  on  "Th«-o<iore  Roosevelt — 
Amarkan."  la  tallina  of  the  qualities 
and  tka  varied  aetmtiaa  of  onr  lata 
preaklaat.   Dr.   Crowtbar   showad   that 

telka 

IRVIXn    W.    KEMAI*X 
Pmldpnt   of   MaJiufai-turvn 

Roosevelt  was  the  very  embodiment  of 
tha  idea  of  Americanism. 

TIm  necessity  of  "nceinic  thinn  as 
tkay  are"  was  brouKht  out  by  G.  A. 
O'Reilly,  vice-president  of  the  Irving 
National  Bank  of  New  York.  He  ap- 

plied this  necessity  particularly  to  con- ditions abroad  and  to  our  relation!  with 
other  countries.  It  is  useless  to  at- 

tempt to  hurry  devclopmenls,  such  as 
the  Anancing  of  export  trade,  until  the 
country  at  large  realises  the  importance 
of  snch  steps  and  is  ready  to  take 
tham.  For  this  reason  general  educa- 

tion on  the  value  of  foreign  trade  is 
naccasary  before  any  attempt  is  made 
to  create  a  mechanism  for  carrying  on 

such  trade.  Mr.  O'Reilly  said  that  he 
believed  we  would  never  "go  back  to 
normal.*'  because  we  are  conaiantly 
progressing.  Our  problems,  however, 
will  work  themselves  out  Just  as  they 
have  been  doing. 

The  dealers'  and  Jobbers'  problems 
and  viewpoint,  with  particular  refer- eaca  to  tna  South,  were  presented  on 
Tuesday  afternoon  by  Alvin  Smith,  of 
the  Smith-Courtney  Co^  Richmond,  Va., 
and  serretary  of  the  Southern  Supply 

and  Machinery  Dealers'  Association. He  treated  such  subjects  as  discounts, 
wholruile  prices  and  the  cost  of  doing 
busines*  Mr.  Smith  urgH  manufac- 
tarars  to  mainUin  definite  salex  policies, 
ao    that    dealers    are    afforded    graaUr 

protection.  He  spoke  of  the  value  of 
the  dealer  tu  the  manufacturer  aiu 
asked  for  better  acquaintance  and 
closer  co-operation  between  them  foi 
their  mutual  advantage. 

The  keynote  of  the  whole  convention 
waa  struck  by  the  Honorable  Felix  H 
Levy,  of  New  York,  who  addressed  tli< 

association   on    the    subject   of   "Ant< 
Trust  Laws."     He  sUted  that  busine- 
men    were    too    greatly    hampered    h 
legislation,    which   interferes    with    tl 
very    deUils    of    their   daily    busine.'' 
The  Sherman  Law  has  fallen  from  ith 
original   purpoae  of  breaking    the   big 
truats,  and  is  now  restricting  business 
In   a  way   that   is   detrimental    to    its 
growth.    Mr.  Levy  believes  that  the  re- 

cent decision  in  the  Mennen  case  la  a 
mis-interpretatiun  of  the  Clayton  Law 
He   believes   that   historians    will    ci>i 
sider  as  very  unique  our  laws  govurniu.. 
business,  as  they  are  opposed  to  those 
existing  in  all  other  countries.     Busi- 

ness men  are  prevented  from  employing 
through    their    trade    associationa    the 
greatest  moans  that  could  be  uaed  for 
stabilising   business,   that  of  agreeing 
on  terms  of  sale  and  prices.    The  efTorts 
of    Senator    Edge    and    of    Secretary 
Hoover     deserve     commendation,     Mr. 
Levy  said,  although  the  passage  of  laws 
to    unfetter   business    must    mean    also 
a  revision  of  the  Sherman  Law. 
The  last  session,  held  Wednesdav 

morning,  was  primarily  executive.  A 
re.Holution  was  adopted  supporting 
Senator  Edge  of  New  Jersey  in  his 
attempt  to  relieve  the  hampering  of 
trade  associations  by  the  existing  anti- 

trust laws.  The  resolution  "earnestly 
recommends  to  Congress  enactment  of 
suitable  legislation  which  will  remove 
the  hindrances  and  obstacles  placed  by 
the  anti-truHt  laws  upon  trade  associa- 

tions, whereby  co-operation  by  them  in 
many  important  fields  of  activity  is 

prevented." 

Cincinnati  was  chosen  as  the  plo' 
of  the  next  convention. 
The  officers  elected  for  the  com 

ing  year  are:  President,  Irving  W 
Lemaux.  Indianapolis  Brush  and  Brooin 
Manufacturing  Co..  Indianapolis,  In<i.: 
first  vice-president,  Dave  C.  Jones, 
Lunkcnheimer  Co.,  Cincinnati,  Ohio; 

second  vice-president,  C.  W.  Machoii, 
Brown  A  Sharpe  Manufacturing  Co., 
Providence,  R.  I.;  third  vice-president, 
M.  B.  Skinner,  M.  B.  Skinner  Co.. 
Chicago,  III.;  executive  committee,  A. 
T.  Simonds.  Simonds  Bfanufacturing 
C-o.,  Fitchburg,  Mass.;  Joseph  M.  Hottel, 
Delta  File  Works,  Philadelphia,  Pa.; 
John  C.  Ruf,  T.  B.  Williams  ft  Sons, 
Dover,  N.  H.;  W.  H.  Glatt,  Victor 
Balata  and  Textile  Belting  Co..  New 

York,  N.  Y.;  W.  H.  Fisher,  T.  B.  Wood' Sons  Co.,  Chambersburg,  Pa.  F.  D 
Mitchell,  New  York,  N.  Y.,  contlnuoa  as 
secretary-treasurer. 

The  attendance  at  the  convention  was 

qulu  large,  and  great  intareat  was 
anown  in  the  program.  In  the  evenings 

enterUinment  was  provided  for  mem- 
bers and  their  guesU,  a  dance  being 

held  on  Monday  and  a  concert  on 

"Tuesday. 
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National  Supply  and  Machinery  Dealers'  Association  in 
Seventeenth  Annual  Convention — Reduction  of  Over- 

head Expense  the  Greatest  Problem  of  the  Dealer 

The  National  Supply  and  Machinery 
Dealers'  Association  devoted  its  open- 

ing session  largely  to  discussing  the 
business  situation  with  relation  to  ma- 

chinery and  supplies.  President  Cran- 
nell  Morgan,  of  the  Hardware  &  Supply 
Co.,  Akron,  dealt  in  his  address  with 
the  problems  that  now  face  the  ma- 

chinery dealer.  He  spoke  of  the 
activities  of  the  dealer  during  the  war 
and  the  period  immediately  following 
it.  Although  expenses  incurred  in 
selling  were  very  high  during  that 
period,  the  margin  on  which  business 
was  conducted  was  held  practically 
constant  because  of  the  large  volume 
of  the  business.  Now,  however,  the 
volume  is  so  small  that  reduction  of  the 
overhead  expense  is  necessary  in  order 
to  make  business  again  profitable. 
More  rapid  turnover  and  conditions  of 
trading  with  the  manufacturers  that 
are  at  least  as  favorable  as  must  be 
extended  to  the  customers,  are  the  chief 
means  of  making  trading  safe  in  the 
near  future. 

The  report  of  the  secretary,  Thomas 

A.  Fernley,  gave  a  resume  of  the  year's 
work  and  the  prospects  for  the  future. 
The  attitude  of  the  government  toward 
the  work  of  trade  associations  was 
given  attention,  as  well  as  Federal  tax 
problems.  The  price  position  in  the 
industry  and  the  matter  of  overhead 
expense  received  particular  mention. 
A  discussion  and  interchange  of  in- 

formation that  brought  out  many  in- 
teresting facts  regarding  business  con- 

ditions then  followed.  Most  of  the 
members  have  now  greatly  reduced 
their  stocks  of  merchandise,  and  have 
consequently  reduced  overhead  expense. 
A  faster  turnover  seems  necessary  in 
order  to  survive  the  existing  conditions. 
Although  most  of  the  dealers  aim  to 
handle,  in  the  main,  goods  on  which 
the  investment  can  be  turned  over  four 
times  a  year,  few  of  them  have  been 
able  to  obtain  this  rate. 

The  members  as  a  group  stated  that 
business  had  improved  somewhat,  and 
they  believed  that  it  would  continue  to 
do  so  for  some  time.  However,  because 
of  the  condition  of  the  market  and  the 
smallness  of  margins,  averaging  only 
10  per  cent  on  most  lines,  inventories 
and  overhead  must  be  watched  with 
the  greatest  care  for  several  years  to 
come.  Although  it  was  believed  that 
a  reinstatement  by  the  manufacturers 
of  pre-war  selling  terms  and  conditions 
was  desirable  for  stability,  it  is  not 
now  possible  of  attainment. 
On  Monday  afternoon  a  session  was 

held  jointly  with  the  American  Supply 

and  Machinery  Manufacturers'  Associa- 
tion, as  just  related. 

The  session  on  Tuesday  morning  was 
devoted  to  talks  by  manufacturers  giv- 

ing information  regarding  such  busi- 
ness conditions  as  supply  and  demand, 

raw  material,  labor,  present  consump- 
tion and  the  prospects  for  consumption 

and  prices  in  the  future.  J.  H. 
Williams,  president  of  J.  H.  Williams 
&  Co.,  Brooklyn,  spoke  of  conditions  in 
the  drop-forging  industry.  Mr.  Wil- 

liams urged  co-operation  between 
dealers  and  manufacturers  in  order 
that  a  firm  basis  for  transactions  could 
be  developed.    He  stated  that  the  drop- 

forging  industry  was  at  present  greatly 
disorganized.  He  expected  that  the 
deflation  that  remains  to  be  done  would 
occur  gradually  and  that  further  revival 
would  be  necessary  before  additional 
liquidation  would  occur.  He  expressed 
the  belief  that  the  next  tendency  in 
prices  in  his  line  would  be  upward. 

Conditions  in  the  twist-dnll  industry 
were  described  by  Robert  S.  Carter, 
sales  manager  of  the  Whitman  & 
Barnes  Manufacturing  Co.,  of  Akron.  It 
was  shown  by  the  speaker  that  present 
prices  of  twist  drills  are  below  the 
cost  of  manufacturing  and  selling  them, 
and  that  the  next  price  movement  must 
logically  be  upward  in  order  that  the 
industry  may  survive.  The  volume  of 
sales  at  the  present  time  is  increasing. 
Mr.  Carter  advocated  a  bigger  margin 

W.    J.    RADCLIFFE, 
President  of  Dealers 

on  which  to  do  business,  as  well  as 
very  liquid  stocks  for  the  jobber.  He 
spoke  favorably  of  the  European  plan 
of  selling  goods,  in  which  the  buyer 
pays  directly  for  each  extra  service 
that  is  given  him,  instead  of  caring 
for  all  service  costs  in  tlft  original 

price. Irving  W.  Lemaux,  president  of  the 
Indianapolis  Brush  and  Broom  Manu- 

facturing Co.,  Indianapolis,  stated  that 
since  manufacturing  costs  are  rising, 
it  was  logical  to  expect  an  increase  in 
selling  price.  Business  is  increasing 
in  volume  at  the  present  time,  so  that 
Mr.  Lemaux  was  optimistic  as  to  the 
future. 

A  general  survey  of  business  was 
given  by  Wallace  L.  Pond,  domestic 
sales  manager  of  the  Nicholson  File 
Co.,  Providence.  Mr.  Pond  pointed  to 
the  large  sums  now  being  released  by 
the  railroads  for  supplies,  to  the  better 
conditions  prevailing  in  the  agricul- 

tural regions,  and  to  the  improvement 
in  business  conditions  and  employment 
quite  generally.  The  advantages  of 
simplification  of  stocks  were  brought 
out  by  an  example  taken  from  his  own 
concern. 

W.  W.  Sanderson,  general  sales  man- 
ager of  the  Carborundum  Co.,  Niagara 

Falls,  said  that  conditions  in  the  abra- 
sive industry  seemed  somewhat  better 

in  1922  than  they  were  in  1919.    Since 

there  is  too  much  of  a  gap  between manufacturing  and  sales  organizations, 
Mr.  banderson  urged  greater  co-opera- tion. He  recommended  that  business 
conditions  and  prospects  be  carefully analyzed,  m  order  to  arrive  at  a  safe basis  for  continuing  operations. 
The  session  was  closed  by  A.  T 

Simonds  of  the  Simonds  Manufacturing Co.,  Fitchburg,  Mass.,  who  told  of  the 
value  of  applying  sound  economic  prin- ciples to  the  conduct  of  business. 

On  Tuesday  afternoon  the  subject  of 
the  readjustment  of  overhead  expense 
to  meet  changed  conditions  incident  to 
lower  prices  and  slow  business  was  dis- 

cussed by  the  members  at  large.  It developed  that  one  of  the  principal 
means  of  modifying  the  current  diffi- 

culties lay  in  the  simplification  of  the 
variety  of  goods  manufactured.  It was  recommended  that  information  be 
exchanged  locally  in  credit  matters,  so 
as  to  mutually  protect  the  dealers.  The 
giving  of  cash  premiums  also  received 
attention. 

The  association  desired  to  call  to  the 
attention  of  government  bodies  such  as 
the  Federal  Trade  Commission,  the  right 
of  the  supply  trade  to  be  recognized  in 
its  service  of  distributing  goods.  It 
adopted  a  resolution  to  ask  for  a  setting 
aside  or  a  modification  of  the  order 
given  recently  in  the  Mennen  case.  The 
sentiment  was  that  the  manufacturer 
should  be  free  to  set  selling  prices  for 
his  dealers,  provided  that  he  does  not 
enjoy  a  monopoly  in  his  field. 

In  the  closing  session  on  Wednesday 
morning  the  dealers  talked  chiefly  on 
the  compensation  and  the  handling  of 
salesmen.  It  developed  that,  in  general, 
city  salesmen  do  not  receive  credit  for 
sales  to  their  customers  unless  they 
actually  take  the  orders,  although 
country  salesmen  receive  credit  for  all 
sales  made  in  their  territory  even  if 
they  do  not  actually  write  the  orders 
themselves. 

The  following  oflicers  were  elected 

for  the  ensuing  year:  President,  W.'J. Radcliffe,  of  E.  A.  Kinsey  Co.,  Cin- 
cinnati; first  vice-president,  L.  H. 

Swind,  Swind  Machinery  Co.,  Philadel- 
phia; second  vice-president,  B.  H. 

Ackles,  of  the  T.  B.  Rayl  Co.,  Detroit; 
executive  committee,  F.  Alexander 
Chandler,  of  Chandler  &  Farquhar  Co., 
Boston;  H.  C.  Ellsworth,  of  the  White 
Tool  and  Supply  Co.,  Cleveland;  and 
George  F.  Root  of  Root,  Neal  &  Co., 
Buffalo.  Thomas  A.  Fernley  of  Phila- 

delphia continues  as  secretary-treasurer 
and  T.  James  Fernley  as  advisory 
secretary- treasurer.   •   

Post  Office  Gets  $376,500 
for  Canceling  Machines 
The  House  and  Senate  conferees  on 

the  postoffice  appropriation  bill  for  the 
next  fiscal  year  have  agreed  on  $376,500 
for  canceling  machines  for  the  postal 
service,  instead  of  $350,000  as  originally 
provided  by  the  House.  Of  this  amount 
it  is  specified  that  $26,500  shall  be  used 
for  the  purchase  and  installation  of  a 
letter  distributing  machine,  if  on  test 
such  a  machine  is  found  to  be  satis- 

factory and  efficient.  The  conferees 
eliminated  the  provision  thait  postal 
funds  shall  not  be  expended  for  the 
purchase  or  repair  of  any  commodity 
which  can  be  manufactured  or  repaired 
at  the  nearest  available  government 
arsenal  or  navy  yard  for  less. 
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valopmrnt,  but  tlM  n»av«BMnt  U  too  la- 
chwivr  to  br  adaqoataly  axplainH  by 
taebniralitio.  Th«  broader  basis  upon 
arbkh  it  rrst*  ii  the  abundanca  of  cradit 
tbat  flrst  made  it  possible  to  sell  billions 
of  bonds  and  is  now  reflected  in  the  ex- 
Baaditvre  of  thr  money  received  for 
thaaa  bonds  for  the  construction,  equip- 
BMat  and  ̂ ooda  of  which  society  was  m 
aaad  aad  in  tba  fabrication  <tf  which 
labar  b  aaiployed. 

A  Boom  Comino 

Tba  cycle  that  embracas  tbtaa  ae- 
quencaa  extends  far  beyond  that  with- 

in which  the  stock  market  moves  and 
as  it  is  altorether  unlikely  that  it  will 
ba  completed  within  the  year  I  aae  no 
reason  to  doubt  that  the  basinass  ac- 

tivity due  about  July  1  will  continue 
through  next  winter.  It  is,  indeed, 
quit*  possible  that  we  may  have  a 
secondary  boom  in  the  stock  market  as 
tha  BMHMy  spent  yets  into  circulstioB 
and  Huaaa  back  into  the  banks  through 
tha  naiUMb  of  trade. 

Tbe  possibility  of  such  a  boom  b  pvr- 
hapa  increased  by  the  gain  of  $10.- 
600,000  in  sold  shown  in  tha  weakly 
statement  of  the  Federal  Retarva  Sys- 

tem. As  a  result  the  reserve  ratio  is 
sJirhtly  hifher  at  77J  per  cent  against 
76.7  at  tha  and  of  the  previous  week. 
Thb  raaawad  influx  of  gold  ia  a  distinct 
surprise  and  if  it  continues,  which  seaini 
hardly  possible,  the  advance  in  intereit 
ratas  that  some  expect  is  likely  to  be 
deferred.  The  merirer  of  Mr.  Schwab's 
Bathlehan  SU-el  Corporation  with  the 
fjM-kawanna  Stael  Company,  involving 
as  it  does  properties  caplt«liz<'d  for 
nearly  MOO.OOO.OOO.  is  another  incident 
that  may  cxciu-  th<-  speculative  imagi- nation. 

For  the  prasent  the  flnancial  world 
seems  a  little  lass  disposad  to  ignore 
thr  muddle  at  Genoa  and  the  various 
other  clouds  to  which  I  have  previously 
called  attention.  Their  passing  may 
therefore  end  the  hesitancy  that  now 
pravaib  among  the  mercurial  specula- 

tors ia  tha  lararity  markets. 
For  we  must  never  forget  that  even 

the  bisckest  clouds  sre  dissipated  in 
tiaM  and  it  is  in  order  to  olMerve  that 
^  taxtila  strike  seems  nearer  an  end 
nuui  for  some  weeks  and  that  an  ad- 

vance of  II  a  ton  in  the  price  of 
bitumtnoiu  coal  has  already  reinvigor- 
atad  the  previously  languid  effort  that 
tha  Government  was  msking  to  setUc 
tha  coal  strike.  There  is  also  some 
reason  to  hope  that  President  Harding'* 
fabian  poller  of  opposition  to  the  bonus 
bill  may  Mmt  it,  though  this  b  doubt- 

ful. Ai  to  Genoa  all  that  can  be  laid  b 
that  the  inroncjusivcness  of  the  con- 
ferrnc*  leaves  thinirs  about  where  they werr  and  (hat  si.mc  good  and  no  harm 
haabrrn  done  by  thi-  exchange  of  views. 
Tba  relative  strenKth  of  sterling  as 

conparrd  with  francn  and  marks  would 
indicate  that  the  shrewd  iwlges  of  in- tamationaj  credit  who  dominate  the 
aurkat  for  foretgn  exchange   do   not 

consider  that  Great  Britain's  flnancial 
position  has  been  Impaired  by  the  im- 

broglio at  Genoa,  and  in  the  United 
Stataa  deapite  the  "ancient  grudge" there  is  a  fwIinK  that  Kurope  will  aoma- 
how  muddle  through  if  the  Britbh  Em- 

pire stands. 
in  Germany  the  complete  demoneU- 

sation  of  the  mark  aeems  only  a  ques- 
tion of  a  short  time  unless  she  can  get 

a  large  foreign  loan,  for  according  to 
the  statement  of  May  6  the  paper  cur- 

rency outstanding  amounted  to  141.- 
000,000,000  marks.  This  is  an  increase 
of  10.000.000,000  marks  in  the  last fortnight. 

No  review  of  the  week  would  be  com- 
plete that  did  not  include  an  allusion  to 

the  dinner  to  which  President  Harding 
has  invited  the  chief  railway  executives 
of  the  country.  It  b  reported  and  be- 
lievtHi  that  he  intends  to  urge  an  im- 

mediate and  BubsUntial  reduction  in 
freight  and  passenger  rates.  If  this  be 
true  and  his  recommendation  is  accepted 
the  effect  upon  business  will  probably 
be  electrical,  for  modern  commerce  is 
directly  dependent  upon  transportation 
and  iU  co8t.  It  is  in  fact  doubtful 
whether  cither  the  business  men  or  the 
railway  officers  realise  what  an  increase 
in  both  the  volume  of  goods  handled 
and  the  carriers'  net  and  gross  revenue would  follow  a  KubstantiaT  reduction  in 
rates. 

Would  Stimhuitr  Businiss 
The  earnings  of  the  roads  are  largely 

dependent  upon  the  density  of  traffic 
and  the  consumptive  power  of  the 
country  is  mainly  a  question  of  the  cost 
at  which  its  products  can  be  distributed 
to  its  ninrket.H. 

A  reduction  in  railwav  rates  suffliient 
to  be  really  appreciable  would  give  a 
atimulus  to  business  that  would  be 
nation  wide  and  it  is  to  be  hoped  that 
the  President  will  continue  to  use  the 
influence  of  his  great  office  to  secure  it. 

In  some  cases  tbe  present  tariff 
penalizes  the  enterprise  of  those 
pioneers  who  are  trying  to  develop  the 
remoter  sections  of  uie  country,  by 
freight  charges  that  exceed  the  value 
of  the  article  carried. 

The  result  has  been  bankruptcy  for 
some  of  those  who  arc  distant  from  the 
consuming  centers  where  there  is  cod 
gestion,  unemployment  and  unrest  b< 
cause  the  cost  of  transportation  is  a 
centripetal  influence  that  preventa  tha 
distribution  of  the  populaooB. 

Navy  Wants  Brass 
The  Navy  Department  has  called  for 

bids  covering  tha  following:  Naval 
rolled  brass  bar,  36,618  lb.:  commercial 
brass  bar.  4,976  lb.:  cast  brass  billeU. 
50  lb.;  brass  welding  rods,  146  lb.; 
bronse    rivet    rod,    13,405    lb.;    bronse 

Phosphor  bar,  20  lb.;  bronze  manganese 
ar,   6,062    lb.;   copper  bar,    1,770   lli 

copper,  phosphor  ingot,  485  lb.;  munt/- metal  bar,  3.740  Ih. 
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The  Trend  of  Business  Im- 
provement— Plants 

Resuming 

The  Commercial  Steel  Casting  Co., 

Marion,  Ohio,  manufacturer  of  open- 
hearth  steel  castings,  is  operating  at 
maximum  capacity  under  the  greatest 
volume  of  business  ever  experienced. 

Work  has  been  commenced  on  an  ad- 
dition to  double  the  present  capacity. 

The  Motor  Products  Corporation, 

Ann  Arbor,  Mich.,  has  adopted  a  night 
schedule  of  operation  at  its  plant,  in 
addition  to  regular  day  work. 

The  Delaware  &  Hudson  Railroad  Co. 
has  resumed  operations  at  its  shops  at 
Carbondale,  Pa.,  following  a  shut  down 
for  several   weeks. 
The  Maxwell  Motor  Co.,  Detroit, 

Mich.,  has  added  about  1,000  men  to  its 
working  force  during  the  past  fort- 

night, bringing  operations  at  the  plant 
op  to  full  capacity  on  an  increased 
working  basis   of  300   cars  a   day. 
The  Perry-Fay  Co.,  Elyria,  Ohio, 

manufac' :Ter  of  capscrews,  bolts,  etc., 
has  adopted  a  full  time  operating 
schedule  at  its  plant,  giving  employ- 

ment to  the  regular  working  force. 

The  Reading  Iron  Co.,  Reading,  Pa., 
has  resumed  operations  at  its  plant  at 
Birdsboro,  Pa.,  devoted  to  the  produc- 

tion of  nails,  etc.  The  mill  has  been 
closed  down  for  about  twenty-four 
months. 

The  Michigan  Screw  Co.,  Lansing, 
Mich.,  is  advancing  production  at  its 
plant  and  adding  a  large  number  of 
men  to  the  working  force.  About  100 
automatic  screw  machines,  idle  for 
more  than  fifteen  months,  have  been 
placed  in  service. 
The  Gardner  Motor  Co.,  St.  Louis, 

Mo.,  has  increased  production  to  a  basis 
of  1,500  cars  during  May,  as  compared 
with  an  output  of  1,050  automobiles 
during  April.  Additions  are  being 
made  to  the  working  force. 

The  Hoover  Steel  Ball  Co.,  Ann  Ar- 
bor, Mich.,  is  increasing  operations  at 

its  plant  and  about  fifty  men  have  re- 
cently been  added  to  the  working  force. 

The  Dort  Motor  Car  Co.,  Flint, 
Mich.,  has  increased  production  to  a 
basis  of  100  cars  per  day,  as  com- 

pared with  an  output  of  40  cars  daily 
m  March.  Large  additions  have  been 
made  in  the  working  force  and  all  de- 

partments are  running  full. 
The  Western  Automatic  Machine 

Screw  Co.,  Elyria,  Ohio,  has  adopted  a 
full  time  operating  basis  at  its  plant, 
giving  employment  to  the  regular 
working   quota. 

The  Railway  Steel  Spring  Co.,  New 
York,  is  increasing  production  at  its 
plants  at  Depew  and  Hudson,  N.  Y., 
and  at  other  points.  A  night  shift  has 
been  inaugurated  in  a  number  of  de- 

partments and  additions  made  to  the 
working  force. 
The  Slatington  Iron  and  Steel  Co., 

Slatington,  Pa.,  has  reopened  all  de- 
partments at  its  plant,  some  of  which 

have  been  closed  for  more  than  two 
years. 

The  Fox  Furnace  Co.,  Elyria,  Ohio, 
has  adopted  a  capacity  schedule  at  its 
plant,  with  orders  on  hand  to  insure 
this  basis  for  some  time  to  come. 

Dodge  Brothers,  Detroit,  Mich.,  have 
increased   the   working   force  to  about 

13,000  men,  with  all  departments  run- 
ning full  time,  on  an  average  basis  in 

excess  of  600  automobiles  a  day. 
The  Production  Foundries  Co.,  Ann 

Arbor,  Mich.,  has  increased  operations 
to  a  100  per  cent  basis,  with  full  time, 
full  working  force  employment  in  all 
departments. 

The  Atchison,  Topeka  &  Santa  Fe 
Railway  Co.,  has  advanced  operations 
to  a  full  time,  six-day  week  basis  at  its 
car  shops  at  Cleburne,  Tex.,  following 
a  five-day  week  schedule  for  some  time 
past.  Production  has  also  been  re- 

sumed at  the  locomotive  shops  of  the 
local  plant. 

Jones,  MacNeal  &  Camp  have  started 
operations  in  the  new  factory  at  War- 

saw, Ind.  The  company  moved  from 
Chicago  about  a  month  ago  and  has 
been  busy  setting  up  machinery  and 
arranging  equipment  for  several  weeks. 
The  plant  will  manufacture  electric 
drills.  It  is  expected  that  the  working 
force  will  be  gradually  enlarged. 

Chicago  Letter 
In  general,  business  conditions  in  the 

Western  machine  tool  industry  continue 
to  show  an  improvement  and  the  out- 

look is  very  optimistic.  Inquiries  con- 
tinue to  out-number  the  amount  of  or- 

ders booked.  The  recent  activities  on 
the  part  of  the  automotive  industries 
in  buying  machine  tools,  and  a  report 
which  comes  from  a  reliable  soui'ce  that 
the  Santa  Fe  Railroad  will  place  a  num- 

ber of  orders  by  June  1,  are  two  of  the 
facts  which  help  make  the  outlook  opti- 

mistic at  the  present  time. 
Although  most  plants  have  not  even 

given  a  thought  to  the  present  coal 
strike  a  few  of  them  have  stated  that 
they  will  not  be  able  to  continue  to  sell 
at  the  present  prices  if  they  are  forced 
to  get  their  coal  from  the  East. 
The  Chicago,  Indianapolis  &  Louis- 

ville is  inquiring  for  a  5-ft.  radial  drill. 
The  Chicago,  Milwaukee  &  St.  Paul  is 
inquiring  for  a  44-in.  vertical  boring 
mill,  and  a  36-in.  lathe.  To  date  the 
Illinois  Central  has  not  made  a  single 
inquiry  for  machine  tools,  but  at  the 
present  time  is  asking  for  bids  on  five 
passenger  cars  72-ft.  long  and  has 
placed  an  order  for  110  tons  of  bridge 
steel  with  the  Truscon  Steel  Co.,  for 
use  in  a  bridge  at  Homewood,  111.  There 
is  also  a  report  that  the  C.  I.  &  L.  has 
ordered  3,000  tons  of  rails  from  the 
Illinois  Steel  Company. 

The  Board  of  Education  of  Chicago 
recently  awarded  a  contract  to  A.  &  E. 
Anderson,  19  South  La  Salle  St.,  for 
the  construction  of  a  $3,000,000  addition 
to  the  Crane  High  School. 

The  Bates  Valve  Co.  recently  pur- 
chased eight  hundred  feet  frontage  on 

83d  St.,  South  Chicago,  111.  They  are 
contemplating  the  erection  of  a  factory 
and  will  consolidate  their  four  plants 
now  located  at  various  points. 
The  Strongheart  Company,  1516 

South  Wabash  Ave.  recently  purchased 
from  the  Stringer  Brothers  Foundry 
Co.  the  two-story  factory  building  at 
2944  West  Lake  St.,  which  will  be  used 
for  their  business. 

The  Mt.  Vernon  Car  Manufacturing 
Co.,  Mt.  Vernon,  111.,  has  awarded  a 
contract  to  the  Hughes-Foulkrod_  Co., 
Pittsburgh,  Pa.,  for  the  construction  of 
a  one-story  foundry  for  the  production 
of  iron  and  other  metal  castings;  it  is 
estimated  to  cost  about  $250,000  in- 

cluding equipment. 

Heald  Machine  Co.  Salesmen 
Hold  Conference  in 

Worcester  Plant 
A  three-day  conference  of  salesmen 

was  held  at  the  office  and  plant  of  the 
H«ald  Machine  Co.,  Worcester,  Mass., 
May  8,  9  and  10,  which  was  attended 
by  the  company's  salesmen  from  all 
parts  of  the  country.  The  objects  of 
the  conference  were  to  promote  a 
mutual  understanding  between  the  men 
and  management,  to  get  a  line  on  busi- 

ness conditions  by  direct  contact  with 
the  representatives,  and  to  demonstrate 
to  the  men  the  new  machines  recently 
added  to  the  Heald  line. 

Business  sessions  were  held  morning 
and  afternoon,  at  which  the  executives 
of  the  company  addressed  the  men  with 
reference  to  the  business  of  the  past 
year,  and  prospects  for  the  future.  In- 

dividual problems  of  the  men  and  their 
relations  to  the  company  were  dis- 

cussed and  a  general  plan  of  campaigrn 
mapped  out  for  the  ensuing  year  and 
covering  all  sales  problems. 
The  intervening  periods  were  taken 

up  with  tours  of  inspection  about  the 
plant  and  in  detailed  study  of  the  con- 

struction and  capabilities  of  the  new 
machines.  The  machines  were  run 
under  test  upon  regular  commercial 
work  in  order  that  the  men  might  be- 

come thoroughly  familiar  with  the  set- 
up and  operation  of  them  and  thus 

be  in  position  to  advise  prospective 
customers  as  to  what  to  expect  in  the 
way  of  output. 

Recommendations  for  Educa- 
tion of  Engineers 

A  closer  co-operation  between  schools 
and  colleges  of  engineering,  and  the 
industries  which  depend  on  them  for 
educational  support,  was  the  recom- 

mendation made  by  the  committee  on 
Commercial  Engineering  of  the  United 
States  Bureau  of  Education.  The  com- 

mittee held  its  second  conference  in 
the  Carnegie  Institute  of  Technology, 
Pittsburgh,  Pa.,  on  May  1  and  2.  Three 
group  .sessions  were  held.  The  first  was 
presided  over  by  George  W.  Dowrie, 
dean  of  the  school  of  business.  Uni- 

versity of  Minnesota;  the  second  by 
Fred  M.  Feiker,  vice-president  of  the 
McGraw-Hill  Co.,  Inc.;  and  the  third 
by  L.  W.  Wallace,  executive  secretary 
of  the  Federated  American  Engineering 
Societies.  At  the  close  of  the  discus- 

sion the  conference  adopted  the  fol- 
lowing report: 

"The  Conference  recommends  that 
colleges  of  engineering  and  of  business 
adopt  the  following  procedure  in  de- 

veloping business  training  of  engineers 
and  the  engineering  training  of  business 

men; 

(a)  Secure  the  co-operation  of  indus- 
try in  defining  standard  terminology 

and  specifications  of  the  requirements 
of  industry. 

(b)  Analyze  the  specifications  of  the 
requirements  of  industry  to  determine 
what  are  the  fundamentals  that  must 
be  taught,  and  organize  the  instruction accordingly. 

(c)  Study  and  experiment  with  ways 
and  means  of  discovering  native  bent 
and  of  measuring  proficiency,  that  every 
student  may  be  guided  into  a  career 
of  maximum  achievement. 
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TW  Aaierican-I^Krance  Fire  Eaglaa 
Co.  with  manufat-turinc  planta  tal Eimtra  and  Bloomli<?lii.  N.  J.,  hat  movad 
iu  aftcoa  in  New  York  City  fro«  ttO 
Wwt  Mth  St^  to  tW  rtak  Baiidtat  at 
STth  St.  and  Broadway. 

Shipment*  frtim  the  factory  of  IW 
franklin  Automobile  Co.,  Syracuae, 
N.  v.,  durinr  the  Arat  twrntv  day*  of 
April  arara  not  only  (TMiter  Inan  thoao 
for  laat  year,  but  alao  net  up  a  mark 
that  ha*  not  been  rearhvti  ttefore  dur- 

ing the  maiiie  period  in  tha  hiatory  of 
the  Kranklin  rar. 

The  Hammond  i>teel  Co.,  SyracuM. 
.V.  Y..  ha«  been  lold  for  $50,000  to  tha 
Siaar  Steal  Co..  of  KulTalo.  N.  Y..  at  a 
rarairar'a  sale.  The  new  rompany  ia  to 
W  known  as  the  Syracuae  Steel  Co.,  but 
ia  to  be  iiterf»d  with  the  buying  ror- 
poratton.  The  Sixer  company  producM 
hi|h-(rade  «teel  tuhiriK.  The  syracoaa 
plant  is  to  be  equipped  for  the  produc- 

tion nf  »maller  tubing  than  the  Buffalo 
plant  of  the  runcern. 

TW  Pattaraon- Kelly  Co.,  manufafr 
turars  of  heating  apparatua,  haa  r^ 
moved  its  New  York  City  ofllca  to  101 
Park  Av*. 

The  Skanklin  Kquipment  Co.,  Spring* 
field.  Mass.,  haa  contracted  to  aappry 
rar*  of  the  London  Tramwa)rs,  Ltd., 
Ixindon.  Eng..  with  their  machinea  for 
the  ianuance  of  xone  tickets  and  auto- 

matic adding  of  the  fare*  collected. 
Alfred  I..  Chasa,  chief  mechanic,  will 
go  to  England  to  install  the  device,  the 
first  lot  of  which  will  be  shipped  in 
a  few  weeks. 

The  McKeesport  plant  of  the  National 
Tube  Co..  of  Syracuse,  N.  Y.,  haa  re- 

lumed operations  on  a  100  per  cent 
production  schedule. 

Following  the  merger  of  the  Hudson 
Motor  Car  Co.  and  the  Eanex  Motors, 
Inc.,  into  oiM  company  under  the 
Hudson  name,  a  production  schedule 
haa  been  arranged  calling  for  24,000 
Hodaon  automobiles,  and  26,000  Easex 
cars  during  the  year.  Plant  operations 
will  be  at  capacity. 

Personals 

rRANK  Adams,  of  tha  Whitin  Ma- 
chine Works,  manufacturers  of  textila 

machinery,  Whitinsville,  Mass.,  has 
laft  for  a  buaiaaaa  trip  into  Maxico. 
WiujAM  FiRiimsoN.  of  the  Whitin 

Machine  Works,  Whitinsville,  Maat.. 
left  recently  for  Europe,  where  he  will 
be  engaged  in  the  Interests  of  the  com- 

pany for  the  next  thr<v  months.  Mr. 
Ferguson,  will  journey  through  France, 
Italy  and  Spain. 

W  W  Rrajiiex,  has  been  appointed 
general  manager  of  hardware  aalet  of 
the  Yale  A  Towne  Manufacturing  Co., 
.SUmford,  Conn.  Mr.  Brasier  has 
heen  with  the  company  slnca  1906. 

RoMRT  H.  Nkwman,  of  Bridgeport, 
Conn  ,  has  been  apiHilnted  temporary 
raceiver  of  the  Morria  Metal  Products 
fo ,  Brtdgaport,  Conn. 

lUmnrr  C.  Mnmis,  of  Naw  York 
City,  porrhaaed  tW  assets  of  tha  Hart- 

ford Automnt'V  parta  Co.,  Hartford, 
Conn.,  at  the  aurt'on  held  May  3.  The 
purchase  price  wa*  (350,000.  and  it  is 
un«lerstood  Mr.  Morris  reprcaantad  th« 
cTwditors  of  tW  rompany. 
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HoKACK  AJtMSnONO  haa  been  ap- 
pointed aalas  manager  of  the  .\nn- 

strong  Bros.  Tool  Co.,  Chicago,  111. 

W.  M.  Shmtb.  formerly  of  tli. 
Miami  Cycle  Works,  haa  been  mail< 
salaa  manager  of  the  Lomar  .Manufat 
turing  Co.,  Middletown,  Ohio.  Mi. 
Sheeta  is  well-known  in  automotive ftelda. 

L.  S.  I..OVK,  formerly  vice-president 
and  general  manager  of  Barbour,  Love 
A  Woodward,  New  York,  haa  resigned. 

No  announcement  of  Mr.  Love'a  plana for  the  future  has  been  made. 

R.  M.  Bakwime.  who  for  the  past 
twelve  years  haa  been  the  Eeastern 
repreaentativr  of  the  Diamond  Chain 

and  Manufacturing  Co^  Indiana)>c'li>;. 
Ind.,  has  opt-iifd  uii  ofRce  and  st.M. 
room  at  IR  Huilaon  St.,  New  York  Cn^ 
Mr.  Barwise  will  be  a  distributor  foi 
Diamond  block  and  roller  chains,  cuk 
torn  made  sprockets  and  apeciol  chaina; 
also  for  Philadelphia  geara  and 

aprocketa. 

I      Obitttory      Jl 
Oknks  M.  Howa,  meUllargic  expert 

and  author  of  many  books  on  that  sub- 
ject, died  at  his  home  in  Bedford  Hills, 

N.  J.,  on  May  14.  Mr.  Howe  had  been 
honored  by  the  Britiah  Iron  and  Steel 
Institute  and  by  Franklin  Institute.  H<' 
was  president  of  the  American  Insti 
tute  of  Mining  Engineers  in  1803. 

John  H.  PATTnaON,  founder  of  the 
National  Cash  Register  Co.,  Dayton. 
Ohio,  died  amldrnly  on  May  7,  while 
enroute  to  Atlantic  City.  Mr.  Patter 
son  was  president  and  manager  of  the 
rompany  which  he  organized  in  1HS4 
and  was  best  known  among  munufiic- 
turers  for  his  industrial  philanthropy. 

Tlw    Iraa    Cily    Marhlae    Werlia,    Pusbto, 
Col..  wouUI  llkf  Iu  ricclxr  i'iilali>Ka  iind  clr- 
eulan  friim  munudirlura'rH  of  Iron  ami  bI<?«1 
producu,  marliiiif'ry.  louls  and  machln* 
shop  •qulpm.-ni.    Thia  company  reoantly  ac- 
aulrrd  the  plant  of  iIik  Main  Htreat  Machine 

hop.   In   I'upblo. 

Forthcoming  Meetin(}s 

National  A»eelallon  af  OMaa  Maaaavri.: 
Annual  ni«i-iliiii.  Waahlnaton,  O.  C.,  Mn> 
II  to  20.     B.cr.lary.  K.   L    Rowland. 
Amvrlraa  Harl»(|r  fer  AUal  Trvatlnsi 

Pllliil>ur|ih  RiTilon  niprllns.  Buri'iiu  ol 
MInra  Audltorltini.  Plttabursh,  Pa..  Mn> 
:i    and    t«. 

Amerlraa        roandrrmcn'a       Aaaoelatlon  i 
\nnual  mrrtlna,  Rfx-hea(»r,  N.  V.,  WM-k  of 
Innr  i.  Hirrrtnry.  ('.  K  Hoyt,  140  gniiih l><-arbom   Rl .   Chicago.    Ill 

Arnvrfran     Rallwax    AaMrlalloni     Rerllon 
III.    M»ohnnlcal:    Annual    m<-<-llnic,    Atlantic 
r'lly,  Jim*  H   to  11.     (Kormitrly  iIm  Maatrr 
<'ar  liiiildrrpi   and   (ha  Aaaoelatlon   of  Maa I'T    Mfchanlra  ) 

Norlvlx  of  Aalaaiatlr*  ■nalnrrra:  Hilm- 
rtuT  rtK'i'llnr,  Whlta  Buliihiir  Hiirlnan, 
W.  Va.^  Jiini.  JO  to  U.  C.  K.  Scott.  It 
Wrat  l»lh  m..  New  Tork  City,  la  chalnnan 
of  tha  ronvrnllon   commit ti-«. 

Am^rlraii    Murtrlf   far   T**tlnc    M.'.r'T- Tw<rily-nfth     unnual     tm-rtlnK. 
HaiMon     liall     llolrl.     Atlantic     < 

it  lo  July    1.      Sarrrury.   C.    U     »v..twi.-,. ltl(  Rpruca  Rt..   Philadelphia,   Pa 
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"Siitjp" Vi»i-.  Muflii"l»t»'.    Swiveling    BaH». 
Atlas  Visf  Co.,    Inc.,  Lowville,   N.   Y. 

"American    Machinist,"    January    26,    192 

3   In. The  jaws  of  the  vise  are 
wide  and  have  an  opeiiinK  of  3J 
in.  On  th.-  oppo.siti'  side  of  the 
screw  from  the  plain  jaws  is 
mounted  a  pair  of  pipe  jaw.s 
with  a  wipacity  of  lii  i".  diame- ter. There  is  a  shearing  device  for 
cutting  stock  i  in.  in  diameter. 
The  jaws  can  l)e  swunp  about 
the  axis  of  the  screw  and  locked 
in  any  position.  The  whole  vise 
can  1)6  swung  about  a  vertical 
axis  and  locked  in  position. 
Weight,    40    pounds. 

t'aupliilKik    Shaft,    I''lr\iblr.    Bartlett 
('.  ir.  breaker,  A2'l(,  Broadway.   Indianapolis,   Ind. 

'■Americ:an    .Ma<-I)inist."    January    26,    1922 

The  flexibility  of  the  coupling  is 
derived  from  a  turning  motion 
around  pins,  and  from  a  sliding 
motion  in  a  tongue-and-groove  con- 

struction. The  coupling  maintains 
a  uniform  angular  velocity  ratio 
between  the  two  shafts,  no  matter 
what  the  degree  of  angular  or 
parallel  mis-alignment.  Knd  float 
is  also  allowed.  The  coupling  i.s 
made  in  tliree  types.  Type  A  has 
one  collar  pinned  directly  to  one 
shaft  end.  Type  B  has  a  collar  or 
ring  pinned  to  each  shaft  end,  con- nected by  a  groove  and  slot.  Type  C  has  a  hub  keyed  to  the  end 
of  each  shaft ;  it  is  made  for  heavy  service,  high  torque  and  high 
speed. 

Wrench  Set,  Socket,  Ratchet,  H.  &  G. 
Eastern  Machine  Screw  t;orporation,   Xew   Haven,  Conn, 

"American    MachinLst,"    January    26,    1922 

Ten  sockets  for  hexagon  nuts 
from  i^  to  1  in.  in  size  are  pro- 

vided. A  hexagon  head  is  pro- 
vided on  the  top  of  each  socket 

for  turning  it.  all  of  the  wrench 
parts  fitting  over  tliis  head.  An 
ailjustaljle  T-handle  is  provided. 
The  crossbar  in  it  can  be  used 
in  a  central  position  for  fast  work 
or  slid  to  one  side  to  obtain 
greater  leverage.  The  ratchet  is 
compact,  and  ma>'  be  made  either 
right-  or  left-hand.  An  extension 
piece  and  a  universal  joint  are 
furnished.  \  drop-forged  iiox 
wrench  is  included  in  the  set. 
Kach  outside  part  of  the  wrench 
attachment  has  a  spring-steel 
split  strew  for  holding  the  parts 
together. 

Gages,  Plug,  KeverKible,  I.urse,  "Trilook" 
Pratt  &  Whitney   Co.,   Hartford,   Conn. 

"American  Machinist,"  February  2,  1922 

The  two  gage  disks  are 
forced  into  the  ring  on  a  taper 
before  grinding,  and  grip  the 
central  tube.  Three  prongs  on 
the  Iiandle  are  forced  into 
three  grooves  in  the  bushing, 
providing  a  three-point,  self- 
centering  support.  The  washer 
at  one  end  and  the  h-andle  at 
the  other  bear  on  botli  the 
.stay-tube  and  the  di.sks.  The 
gages  can  be  supplied  either 
single-  or  doulde-ended.  the 
threaded  ones  in  all  sizes  above  J  in.  and  the  plain  cylindrical 
gages    ft    in.  and  above. 

■^""li 

Cliiii'k.   I.utlir.   Steel- KimI led 
Cushman  Chuck  Co.,  Hartford,  Conn. 

"American    Macliinisi,'    January    26,    1922 

The  chuck  la  made  in  sizes  from  10 
to  3(1  in.  .\11  parts,  flnished  to  ma.ster 
Bages,  are  interchangeable.  The  screws 
have  a  greater  length  of  bearing  llian 
in  the  former  design.  The  thrust  liear- 
ing  is  made  in  two  parts  and  completely 
<nciicles  the  .screw  midway  of  the 
.■'criw  length.  The  .stem  of  the  thrust 
bearing  is  round,  is  driven  into  a  round 
hole  in  the  chuck  Ijody.  and  is  self 
aligning.  It  provides  -a  firm  liearing 
against  thrust  in  either  direction. 
Weight,  from  64  to  452  lb.,  according  to size. 

Si'i-ewdrlier.  l-ever-OpcrwIetl,   Katehet 
William    Rolierls,    4.'i7    .Main    .St.,   .Sprcnglield,    Mass. 

"American    Machinist,'    January    26,    1922 

By  tile  device,  considerable  toniu. 
may  l>e  applied  in  turning  slotted- head  .screws.  The  auxiliary  handle 
has  a  c-am-shaped  bearing  against 
the  shank  of  the  screwdriver.  It 
acts  as  a  ratchet,  binds  the  shank 
when  tightening  the  screw,  and  can 
be  operated  in  either  direction.  The  device  is  made  In  several 
styles,  one  of  which  may  be  attached  to  and  removed  from  any 
screwdriver.  A  split  taper  collet  placed  on  the  shank  is  clamped  by 
a  tapered  nut  screwed  down  on  it.  The  ratchet  and  lever  fit  on  « 
collar  on  the  collet.  The  device  may  be  furnished  with  a  hollow 
head  for  fitting  bolt  and  socket-wrench  heads. 

Sliear,  Gap,  Power-Driven 
Streine  Tool  and  Manufacturing  Co..  New  Bremen,  Ohio. 

".\merican  Machinist."  February  2,  1922 

~a         •  t , 
The  machine  has  a  capacity  for 

cutting  8-in.  and  lighter  annealed 
steel  plates,  and  can  be  furnished 
in  any  size.  A  15-hp.  motor 
gives  a  gear  reduction  of  16  to  1. 
The  flywheel  speed  is  280  r.p.m., 
giving  18  strokes  per  minute  of 
the  cutter  bar.  The  cutter  bar 
or  crosshead  is  of  box-type  con- 

struction. The  clamp  operates 
automatically.  The  machine  has 
front,  side  and  back  gages  and 
can  be  arranged  for  motor  drive. 
Graduations  in  sixteenths  of  an 
inch  are  marked  from  the  edges 
of    the    shear    blades    to    the    ends of  the  front  gage  supports.    With  ,,   ■   ,  .    oo  ■„  .  „.<.i„v,t 

6-ft.  shear  blade  :   floor  space,  84  X  120  in.  ;  height,  88  in. ;  weight, 
18,500  lb. 

Horning  Press,  Motor-Driven 
Ferracute  Machine  Co.,   Bridgeton,  N.  J. 

"-■Vmerican  Machinist,"  February 

The  press  is  driven  by  an  electric 
motor.  The  motor  shaft  carries  a 
raw-hide  pinion  that  meshes  with 
teeth  cut  in  the  periphery  of  the  fly- 

wheel. The  horn  hole  in  the  frame 
is  7J  in.  in  diameter,  and  43  in.  from 
the  floor.  The  horizontal  distance 
from  the  center  of  the  ram  to  the 
front  of  the  frame  is  1 1  in.  Guides 
in  the  vertical  front  allow  the  adjust- 

able bed  to  be  affixed  at  various 
heights  and  square  with  the  bottom 
of  the  ram.  The  press  is  made  in  five sizes. 

1922 

Cliv,  paste  on  3  x  5-in.  cards  and  file  as  desired 
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BM«i 

aa4  raa  cf  M«r«L«l 

Uw.  Mack  Hi4  (•iTmniivd.  N*w  York. 

I«c    fclgtwr   ikrawc^Mit  lk»  tut,  CI««-vfaMMi  Mid 

■C  tnik    BbrUwiytk  Copper  it  vivvn 

•r  IXnciV  I*  Mriata.  at  New  York     l->nM«d 

■I  Mc     Nmt   ̂ aoUttem    plM«  oprn    kMrth 

I  at  «■.;  ivriac  mm!  at  ae^  sad  ropper«d  b««- 
■I  «■. 

•Oippar  ikMto  fall  la  I9.ak.  when  dvmaixi  b*- 

aMi  tter  aWtU  remain  Arm. 

GaWanitMi  tterl  thr«t*: 

IRON  AND  STEEL 

S2I.S0 
2J.S0 
2$.02 

laa  —  QaMstioa*  caaipiril   by   TIm 
Mattkra  AMy  C«.t 

C!::CtKKAT1 

Sa^Wra  Otaa  Na.  2    

NIW  YOKK— TU««MM  Dafietty          .    . 
Sa^WtvKa  J  (SAcaa  2  }$  la  2  7$)       28.  $6 

mimim;ham  .  •     •      . 
h^irmmiiy        17  $0 

maADiirHiA 
.•  r*,Na.2i.t2S-2.rS«l       25  40 

& 
Na.2. 

OiaT 

CHICAGO  •  • 
Na.  2  FaaaAfT  larai       
Ka.  2  raM4fT.  SaatWra.  tU  2  25<|2  7S 

nmtVtGH.  ia(««»4<a<  Ut<t*<t  chjri*  fraai  VtlWy 
l(»2ra 

28.24 
a. SO 

24.46 

22  00 
2J.92 

21. }0 
2). 00 

2J.9«. 
aUM  MAI T  CASTOWSft— la  crau  per  pouad: 

L.(bt MriUttai 

Hr*v, 

9  0 
60 JO 

«.s SO 
JO 

s.s 4.S 

4.0 

y.o 

45 JO 

12  0 6  i 

JO 

I  0 «0 S  0 «  0 
4  i J  5 

9  0 6.0 4  5 

111*  10 

bO 

JO 
'>  0 f  0 

4.5 
t.7i 4  { 

2  «. 

t.O 
4  5 

J. 5 

an  m  nan  par  pa«ad  ia  variaa*  ricie* 
Ha  (h«  baM  aaataoaa*  (roai  mil: 
Iftabaffb. 

Ma.  16 

17  aaJ  21. 
.22aa4aC 

Ilaa.2taa4». 
tlm.U.      .... 

Lcrtc 

M4il«t* 

2  « 

2  41 
2  10 
2  70 

I  OP 

J  0* 
I  M> 
1  I* 

N«*  Vmk   C1c>el*n4 

1  4* 

J  5' 

1  54 

I  ** 

4  15 4.» 

4  25 

6   »« 

J  l« 

J  20 

J  25 

J  J< )  ts )  dO 

)  6$ 

I  90 

Chiiraga 

J  J8 

J  4< J  48 J  51 

4  to 4  IS 

4  20 

4  JO 

Na*.  lOaad  II 
Na*.  12  aad  14. 
Na*.  17  Md  21. 
Noa.  22  aad  24. 
No.  26   
Na.2«   

15 

2S 

SS 

70 

8S 

4.  IS 

4,)$ 
4.45 

4  75 4  90 

<;  05 

VJ« 

J  7$ 

).8S 4  IS 

4  4% 

4  60 
4.90 

^■ROrCHT  PIPE — The  followint  ditcountt  arc  to  jnhbeu  for carload  loit  on  the  iaicat  Piti(bur(h  ba<in(  card: 

Inrhet 
I  lo  J 

Staal 
Black 

71 BUTT  WELD 

tialv.  Inche* 

S8|  lioli    . 
LAP  WEI.D 
Sli  2   

SS)  21  to  4.. Sll  4}  to  6.. 
S0(  7  to  12.. 

BUTT  WELD.  EXTRA  STRONi:.  PLAIN  ENDS 
l«ol|       69  S7»  I  to  II       441 
2  to  J       70  S8| 

LAP  WELD.  EXTRA  STRONG.  PLAIN  ENDS 

2    64 
2tta6    68 
7  to  8    6$ 
9  to  12    64 

Iron Black 

44t 

JV 

42 

42 

40 

Calv 

29J 

2$» 

29| 

29| 

271 J0» 

2       62 
to  4       66 
to  6       6$ 

7  to  8       61 
9  to  12       SS 

Malleable  fittingt. 

ii 

2. to  4. 

to  h. 7  to  8.. 
9  to  12. 

it 

40t 

421 

)o( 

Clattei  B  and  C,  Banded,  from  New  York 

atocktellatneilitt.    Caitiron.itandard  lixci,  20-5%  oF. 

WROUGHT  PIPE— Warchoiitc  diicounii  at  followt: 
New  York     Cleveland         Chicago 

Black  Cialv.  Klack  (Ulv.  Black    '- 
I  to  J  in.  (tec!  butt  welded.  66% 

2t  to  (•  in.  itccl  lap  welded .  6  ̂ Malleable  fitiinai.     Clauei 

(tack  tell  at  litt  Icm  10%.    Cait  iron,  aiandard  lixei,  J2-$%  off. 

GaU. 
56%  SJ%  604%  471%  624%  481% 

il<;S  47%  SSH  44|%  M  M 
lei  B  and  C.  Banded,  from  New  York 

MIS(^ELLANEOUS^Warehoute  pricei  in  cenii  per  pound  ia 
lOO-lb.  loti: 

New  York  Devrland  Chicaca 

Open  hearth  iprmitteeMbaae)  .         4  00 
Spnnt  (leel  (light)  (baic)    8  00 
Coppered  Bcatemer  rodi(baie)..  7.00 
Hoop  itecl    J.  .?K 
Cold  tolled  itrip  *t*ol           6. 2S 
Floor  platei           4 .  70 
Cold  hnithcd  ihafting  or  Kfcw 
Cold  (iniihcd  flat*,  tquarea..  . 
.Structural  th ape*  (bate)   
Soft  (teel  hart  (baae)   

Soft  iieel  bar  ihapea  (baaa). . 
iiofi  iteel  hands  (naic)   

I  ank  platet  (bate)   
Bar  iron  (2  0O@2.IOat  mUl).. 

Drill  rod  (from  li.t)         SS^,U)% 
Electric  welding  wire: 

A    8.00 
1    6.S0 
A '"  1    fc.iS 

.3.5 .85 
$8 

48 

.48 

.98 

2.58 
2. 48 

6  00 6  00 

8  00 
2.81 (.2S 

4.66 
3.00 

3  SO 

2.41 

2  Jl 
2.JI 

iW 2  21 

ss% 

4.50 6.00 

6.03 

S.IJ 

6.J$ 

4.9g 
3. JO 

3.80 
2.J8 
2.21 2.28 

2.88 

2.J8 2.28 

$0% 

.12^13 

.I1AI2 lOgll 

METALS 

Current  Prices  in  Centa  Per  Pound 

Copper,  electrolytic  (up  to  carlota).  New  York. . . . t-opper,  electrolytic  (ud  to 
Tin.  5-ton  loti.  New  York 
Lead  (up  to  carloti),  St.  Louia,  S.40  ;  New  York   
Zinc  (up  to  carloii).  St.  Louit,  S.27}i   New  York   

Aluminum.  98  to  99%  iavN*  1-15  ̂
'•*  "^'"'^  Cleveland 

ion  lot.       19  20  20.00 

Antimony  (Chine**),  ton  f pot       S.SO  6.75 
(opprr  •heel*,  bate      19.25  19  SO 

Cupper  wire  (carlott)   I4<^I4.2S  16  00 
Copper  rodt  (ton  Iota)      17.75  2100 

Copper  tubing  (100-lb.  Ion)    20  75  22    'iO 
Hij»  theeti  (lOO-lh    loti)      15.7$  17  00 
Utau  tubing  (lOOHb.  lott)      18.00  18  SO 

1J.75 
31. SO $.75 

S.<>2) 

Chicago 

18  00 
6  2S 

2J.00 
1'..2S 

19  SO 

2}  00 

18  7S 
20.50 

A 
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M  ETALS— Continued 

Brass  rods  (l,000-lli.  lotsj    l.i.75 
Brass  wire  (carlots)    16.  25 
Zinc  sheets  (casks)    8.00 
Nickel  (ingot  and  shot),  Bayonne,  N.  J.  36.00 
Nickel  (electrolytic),  Bayonne,  N.J.  .  39.00 

Solder  (■  and  J),  (caselots)    23  .00 
Babbitt  mctai   (fair  grade)    30.80 
Babbitt  metal  (commercial)    1.^.50 

15 

00 15 75 
17 

75 

17 

2S 

IS 

19 

75 

22.00 

00 

39 

50 

36 00 
13 SO 

9.00 

SPECIAL  NICKEL  AND  ALLOYS— Price  in  cents  per  lb. 
Malleable  nickel  ingots        45 
Malleable  nickel  sheet  bars        47 

Hot  rolled  rods,  (irades  "A"  and  "C"  (base)        50 
Cold  drawn  rods,  Cirades  "A"  and  "C"  (base)        60 
Copper  nickel  ingots        37 
Hot  rolled  copper  nickel  rods  (base)       45 

Manganese  nickel  hot  rolled  (base)  rods  "D" — low  manganese  54 
Manganese  nickel  hot  rolled  (base)  rods  "D" — high  manganese  57 
Base  price  of  monel  metal  In  cents  per  lb.,  f.o.b.  Bayonne,  N.J.: 
Shot      32.00     Hot  rolled  machined  rods  (base)..        48.00 
Blocks      32.00     Hot  rolled  rods  (base)        40.00 
Ingots     38.00     Cold  drawn  rods  (base)        50.00 
Sheet  bars...   40.00     Hot  rolled  sheets  (base)       45.00 

OLD  METAI-S — Dealers'  purchasing  prices  in  cents  per  pound: 
New  York  Cleveland  Chicago 

Copper,  heavy,  and  crucible      10.00         11.75         10.25 
Copper,  heavy,  and  wire    9. 
Copper,  light,  and  bottoms    8 
Lead,  heavy    3  .  75 
Lead,  tea    2 
Brass,  heavy    S 
Brass,  light    4 
No.  1  vellow  brass  turnings    5  .00 
Zinc    2 

SO 

10.75 

9.25 
so 

9.00 
8.25 75 

4. SO 3.65 

75 3.2S 3.00 75 6.00 
8.00 25 

4.50 4.75 

00 5.50 
5.00 

75 

2.50 2.50 

TIN  PLATES— American  Charcoal  Plates— Bright— Cent 
New  Cleve- 
York  land 

"AAA"  Charcoal  Melyn  Grade: 
IC,              20x28,    112  sheets       20.00  18.25 
IX,              20x28,    112  sheets       23.00  21.00 

"A"  Charcoal  Allaways  Grade: 
IC,               20x28,    112  sheets        17.00  16.00 
IX,              20x28,    112  sheets       20.00  18.75 

Coke  Plates,  Bright 
Prime,  20x28  in.: 

100-lb.,        112  sheets       12.50  11.00 
IC,               112  sheets       12.80  11.40 

Terne    Plate 

Small  lots,  8-lb.  Coating: 
lOO-lb.,    14x20         7.00  5.60 
IC,           14x20         7.25  5.85 

s  per  lb. 
Chicago 

18.50 

20.90 

17.00 
19.60 

14.50 
14.80 

7. 25 7.40 

MISCELLANEOUS 

New  York 

$0.07\fi$0A 

OiSQi  ,09 

Cotton  waste,  white,  per  lb.  .  .  . 
Cotton  waste,  mixed,  perl  b..  .  . 
Wiping  cloths  per  M.,  13^x13^.. 
Wiping  cloths  per  M.,  135x205   
Sal  soda,  100  lb.  lots    2.80 
Roll  sulphur,  360  lb.  bbl.,  per  100 

.l|>   •  2.85 Linseed  oil,  per  gal.,  S  bbl.  lots. .  .  .95 
White  lead,  dry  or  in  oil      1001b.  kegs. 
Red  lead,  dry     lOOIb.  kegs. 
Red  lead,  in  oil      100  lb.  kegs. 
Fire  clay,  per  75  lb.  bag   
Coke,  prompt  furnace,  Connellsville..  .per  net 
Coke,  prompt  foundry,  Connellsville..  .per  net 

Cleve- 
land 

30.12 

.09 
50.00 
55  00 

2.^0 
3.25 

Chicago 

?0.12 .09 55.00 
65.00 
2.65 

3  3 .  50 
.95  1.04 

New  York,  12.25 
New  York,  12.25 
New  York,  13.75 

.80  1.00 
ton  ?3.25@?3.50 
ton  34.25@$4.75 

SHOP  SUPPLIES 
Current  Discounts  from  Standard  Lii 

Kta 

60-10%        60% 

60-10-10%  60-10% 

  S4.00off 
33.90  net 

New        aeve- 

....       „  ,  York         land    Chicago Machine  Bolts: 

All  sizes  up  to  1x30  in          55% 

li  and  i;x3  in.  up  to  12  in       40% 
With  cold  punch«d  stj.  nuts       40% 
With  hot  pressed  hex.  nuts  up  to  1x30 

in.  (plus  std.  extra  of  10%)       45% 
Button  head  bolts,  with  hex.  nuts        30% 

Hex.  head  and  hex.  nut  bolts         35% 

Lag  screws,  coach  screws         55% 

Square  and  hex.  head  cap  screws.  .  .  .75—10% 
Carriage  bolts,  up  to  1  in.x30in         4S% 
Bolt  ends,  with  hot  pressed  nuts       55% 

Tap  bolts,  hex.  heads   -f- 10-15%   
Semi-finished  nuts  8  and  larger        70%       75-10% 
Case-hardened  nuts         65% 
Washers,castiron,  Jin.,  per  lOOlb.  (net)  J4.S0 
Washers.cast  iron,  |  in. per  100  lb.  (net)  3  .  75 

Washers,  round  plate,  per  lOOIb.  Offlist  4.00 

Nuts,  hot  pressed,  sq.,  per  100  lb.  Offlist  2.50 
Nuts,  hot  pressed,  hex.,  per  100  lb.  Offlist  2  .  50 
Nuts,  cold  punched,  sq.,  per  lOOlb.Offlist  2.50 

Nuts,coldpunched,hex.,per  lOOlb.Offlist  2.50 
Rivets: 

Rivets,  A  in.  dia.  and  smaller        60-5%  60-10-10%    60-10% 
Rivets,  tinned..         60-5%  60-10-10%  41c.net 
Button  heads  »-in.,  J-in.,  1x2  in.  to  5 

in.,  per  100  lb   (net)      33.70  33. 2S 

75% 

60-10% 

33.50 
3.50 

3.50 
3.50 

3.50 3.50 

65-5% 60-5% 

70-10% 

50-5% 

•     ss% 

80% 

33.50 

3. SO 

3 . 50  net 
4.00 
4.00 

4.00 
4.00 

Cone  heads,  ditto   (net)        3.80     3.35 

li   to    Tj-in.    long,    all    diameters, 
£A'r/J^perl00lb         0.25       

f  in.  diameter    EXTRA 
I  in.  diameter    EXTRA 
1  in.  long,  and  shorter    EXTRA 
Longer  than  5  in    EXTRA 
Less  than  200  lb    EXTRA 
Countersunk  heads    EXTRA 

Copper  rivets   
Copper  burs   

0.15       
0.50       
0.50       

0.25       

0.50       
0.35       33.35  base 

60-5%  50%      50-10% 
40%  50%         

33  00 
3.10 

0.15 
0.15 

0.50 

0.50 

0.25 
0.50 

Lard  cutting  oil  (50  gal.  bbl.)  per  gal. 
Machine  oil,  lubricating,  (50  gal.  bbl.) 

per  gal   

Belting — Present  discounts  from  list  in 
fair  quantities  (J  doz.  rolls) 

Leather: 
Light  grade   

30  65      30.50      30.67i 

0.45 0.35 
0.40 

50%    50-5%   60-10% 

Medium  grade      40_s%  40-lO-2i%     50% 
Heavy  grade         35%        40%       40-5% 

Rubber  and  duck: 

First  grade           60-5%    50-10% 40  10% 
Second  grade   60-10-5%     60-5%  60-5% 

Abrasive  materials — In  sheets  9x11  in.: 
No.  1  grade,  per  ream  of  480  sheets, 
Flint  paper   
Emery  paper   ,   
Emery  cloth   
Flint  cloth,  regular  weight,  width  3  J 

in..  No.  1  grade,  per  50  yd.  roll, 
Emery  discs,  6  in.  dia..  No.  1  grade, 

per  100. Paper    1.32           1.49 
Cloth    3.02           3.20 

35.84 

8.80 

27.84 

4.50 

33.85 

11.00 

32.75 36.48 
8.80 29.48 

4.95 
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Machine  Toob  Wanted 1 
N.  \,  ■•■■•I**  Thr  TTvuuiuin  U«r«>v 

I'w.  H.  IVMilmaH.  I*urvh  A«t.— COMVM* 
■■■liiiiiinr  Mtd  i«>wla  fiM-  molar  r«p«lr,  MWt. 
farv>  MM  Mo««r. 

«>>     }•«  Mm*   I^m«  8t  .  U   K.  ivlaM, 

gr.  •*>'     '  *'~~      <^ul|Nn»M  tor  autu 
vie*  tirvas  mat  grladw. 

•«  CWi'  'lumbiM  Attto  Brmaa 
Oa.    T«:  T    Ask.    »ttny— 

"^    r  ' '-p   inehldUiK  tatlM. 
I  <'  >  aiut  two  criadar*. 

^    H*t^rr<tlto    iKonaM    P.   0.>— Tha 
Linr   (iar««i.    w.    I(     HuKvn,   Puroh. 

rr   utbv,   drill   iMvaa  and   amary 

_    O.    C    W»H»«]r 
rw.  «t  I'Mba  tt.      — ■  •  I  la  la.  4>«  Mami. 
1^  fiaa.   Wa«a  rr*{<cr*<   ««a»4). 

WilnH      t^aU   (V.    I»I«    rraaklW 
>k  >»»aa««i,   .V.   S  or  .Vo,  & 

a*a  lar««  mm4  ••> UUm.     b' 

■a.  In—     p  li»ir  * 

a^  0«a«M  jTCl  I  Car  i 

I  IK  MaT 

T    R    MaUaaA    P    O.   Bam 
»  Mka. 
-•€»••  Mckr.  Oa.  UU  N. 

•tt 

*«^   an   111     Tb»   DavHw   Iraa   Win. 
>*«    itoaili  Mb   IL— MMk    mmt   i*aar  lir 

-TW   Tai4ur   HiMti 
r    K    Tam«, 

OMa,  rtrtwr  Tha  Bis  rour  Qarafa,  U. 
W.  Jamaaea.   I*«re<t.    Act.— power  latha. 

-Tb»  TrI  State  Motor  Otti. 

A.    U    )Uasa]r.    Parrli.    Ast.^i>awer 

^.   Calaa — The   Keyatone  Qarase  Co.. 
K    Uramt,    l*uivh.    Act  — oiHnt>leia   iiutchtna 

for  aerrloe  garase  and   for 

r.  %Mtrimt'  f  aultae   nwlora. 
r^v  Car— ta  The  Unloa  Tool  Co.— one 

TJ  la  vvrtloal  liorinc  mill  aiul  one  i  fi 
radial  drill 

ra.  KH*  H.  C.  Oowlev,  111*  Eaat  Sllh 
U  In.  latha  and  ua»  amall  grinder. 

JahaetewB — Th»  Cearrovr  Coal  Co. 
lUl  tjvrins  nillt  io  In.  enclBa 
ruasun  (urm  lathe,  ceaterleaa 

crtader.  drill  grinder.  14  la.  ahaoar.  4-1  ft. 
radial  drill,  i  wheel  jtrlndara,  100  ton  hy- 

draulic whrri  prvaa.  Onlvaraal  mllllnc  ma- 
cfclaa  I  or  J  epliidle  aenalllve  drill  prvaa,  t 
haa4  wbrrl  turning  laihr  to  awing  tt  la. 

Aaava  e<iul|imrnt  to  Im-  juur<-has<-d  for Chtrr  Trre  Machine  Co.,  Cherry  Traa.  a 
■vbaMlary  company. 

Pa..  MaadeMe    The  Chaawloa  Tool  Co   
nuirhlnrry  and  equtpmeat  for  new  plant  on 
■oalh  Main  lit. 

Pa..  PtN^hargh — Acme  Stamping  *  Mfg. 
Co..  ta*  rorlia  St. — onr  double  rraak 
g<«r*d  prrae — (isc  lA.  Ullaa ;  onr  Togcla 
praaa.  atae  IIA  Btlaa.  (uaadl. 

Paw.  Miaraa  Tha  Biaroa  Pri— id  Staal 
Co.— oea  larva  die  griadar. 

Pa.,  Wayaeebara— Tha  I^rlok  Co .  Inc., 
Weal  Main  8u  -;4-:«  la.  typr  C  Ltbhay 
turret  lathe,  41  In.  hole  Ihroucli  n|>lndlr 
wHh  oovnterahaft ;  No.  0  Avry  high  iqieed 
ball  bearing  aenalllve  drill.  ]  In.  Hpliidle, 
eapartty  I  in    bored  fur  No.  1  MoriK-  uper. 
Taiw,  rballaaaega— M.  B  Parker,  lltl 

Oak  Bl— ni.iti.r  driven  drill  preaa  about 
4S  ta. 

.    Teaa,  HaaaeUle — The  Sanford   Day  Iron 
Wka.— one  double  end  punch  and  ahear. 

Wla..  Baa  Claire  J.  Bveraon.  Stt  WaM 
Madlaon    Ht.— Mjulpmenl    for    auto    repair 

Mm  -«Mbe  |e  la  ewhM.  I  t\  bed,  beadl 
Ba  lBi«>  ulaili  aad  bi»4  al<«*  WMftac 
wfcb  caH«ia«a4  fMt  aad  4rmm  ta  aaOeC 

»     *.   P»e«k   AaAae— IV    SiakMrd   Ha* 

fWwaaetea  l'<^  Valeattaaa  it.— U  M.  B  I  ft. 

_%.  V.  WigHain  ■agtiii  *  Saai,  IM 
aaa^  *  P^m*  ̂ «na  abeat  aMtal 
kaw^iaea*  II  iia  Hag  feewwra  edgera  aad 

Oa.  Ill 
ii  far  ihe  ra- 

AV.    J.    McOlnnla,    III 

tiulpment   for   auto   ra- 
Wta.,    Ur 

■aath    Adam*   81 
pair  ahop. 

Wla.  Martfard— The  Inlematloiial  Stamp- 
tag  Co..  CO  A.  K.  Srhauer,— atamplng  ma- 
•-hlaea. 

Wla.  Maaltawaa— K.  O,  Muvhlbrrg  Co., 
}a«  North  Mh  Si.— eaulpoiaat  and  machin- 

ery tor  propoaed  maalilna  abop  on  17ih  and 
Praahtin  Mia 

Wla..  Mllwaahe»-  Thr  Arpr  Motor  A 
Malva  r.. .  J»i».  and  Komi  du  Ijic  Ave..  K. 
A  ̂ Ah"-.  ••ur'-h  Agt.— lathr,  drill  preaa aad  lw«  moiora. 

WW..  Mllwaahe»— A.  Schwope.  tt7  CaU- 
faenla  Ht  —drill  preaa  and  4  In  marhlnlat'a vlaa 

.  Oa«_  Wallaad — The  Ijickawanna  Tuhea. 
L4d  r  t.  MiK'allum.  I>urch.  Agt.— lalhea, 
Dlaa^a.  ahapeni.  drill  preaa**  and  large  roll 

«»ae..  Maalreal-  The  Uramnn  Ta«l  Serv- 
ice, fhllllpa  I'l .  U  llramon.  I'urch.  Agt. — 

machinrrr  and  Miulpment  for  garage. 

jaii>'e*«iaa      Metal 
.   Pa"*    A«i  •  dnil 
■•e  uih*    aad  oIlMr 

MHal  taranare  ptaac 

Machinery  Wanted 

„*■"•-      «e4arada      aprlage—A       J        Klarr. Haraa    Uldg. — power    preaa    for    newspaper 

I  •».  ̂ eiiteri — .Sriiirr  (he  Priniir.  (  >  ultima 

newa|>aiH*r   |ir<-HA. 
Caaa..   Kaal    Nerwalh    iSmiih   V'nrwnik   t>. 

O.) — Thr   .N'orwulk    ■■-  ■■•?    f  ■> 
a(lk  douliliii)' 

  lag  niaoliiin' chtaea  fur  »ilk  (imki*. 

Pla-  >».  Meade_    The  Kt..Meade  l>t>y<-lop. meat  Udw  L.  A 
eqalpioaal.  etc.. 

Morgan,  Mm 

for  caiii' 

iimi-hlnery. 

Vkk,  Waaehata — H.    ̂   ice  roan- 
Mftetiirtng  machinery  r<    i....iugapinnt. 
tncw   or  uard). 

ria..  wv.t  l>Bim  Beaeh — The  Palm  Fibra 
Co-  iiiM' 5  '   I   I'leanlnjt  rtbrr.  nulnnlng, iwlaiini:  .ig  alao  fur  weayInK  Into 
mala  aixi 

_nL.  Chlcaga— K  M.  Heller  A  Co..  I4< 
Waat  Klasle  St. — one  111  Ion  Vork  mntiionlR 
compreaaor,  with  or  without  condenmr  aad 
coUa:  aad  ooa  atagle  drum,  <,(>uii-lb.  liolat, 
with  1  phaaa,  (0  cycli*,  4  40  volt  iiiutur.  dl- rt-cl  current. 

nL,  Cklraa* — The  Royal  Auto  Body  Co., 
Inc.,  S7{7  Collage  Orove  Ave. — cutoff  aaw 
and   othrr   H<HHlwurklng    niachlncr.v. 

in,  Cblraaa — The  Self  AdJualliig  Spring 
Co.,  4»:t  .s..uth  Halstrad  St.,  A.  Mltti 
I'urch.  Agt  -  additional  machlnrry  tor  tha 
manufacturr  of  automobllo  springs. 

lU,  CUraga — Tha  Weatern  Newapapar 
I'nion,  tilt  South  Daaplalnea  St.— Ludlow 
preaa,    (used). 

in.,  ■aekfard— J.  Radln.  101*  Charles 
81,— one   chain   hoist. 

III.,  Raehtard — Tha  Rookford  Bteotrlc  Co., 
114  South  Wyman  St. — oondenaar  and  Hmall craaa. 

la..  Kt.  l>adge-.Bd.  Kduc  P.  B.  Oustaf- 
•on.  nir— wlir  roi-elve  bids  until  May  II 
for  print  ahoii  i-tiulpmi-ni,  woodworking  ma- 

chinery and  sheet  metal  shop  equipment 
for  new  high  whool. 

Kaa.,  Raster  Harlaga  —  The  Easter 
Springs  Herald,  P,  L  Keener,  Purch.  Agt. 
— |>owcr  newapaper  preaa  and  Job  iiaper 
cutter  for  power  equipment. 

Kaa..  Baslar  Uprlaga — (^hanute  Smelter 
Co.,  1).  F'eck,  Purch.  Agt, — IM-Itlng.  ahsft- 
Ing,  pulleya,  hangers,  bearings,  ore  grind- 

ers, etc.,  for  new  ore  concentration  mill. 
FXImsted    cost    ttO.OllO. 

Kaa.,  Haxter  Nprlaga — K.  M.  Congdon  * 
Sons.  1121  I'urk  Am.  K.  M.  Congdon, 
I'urch    Agl. — iKiwer  Imml  aaw. 
Kaa.  nailer  Sprlaga— W,  P,  Howard— 

oil  drill   rig. 

Kaa.,  Baxter  Nprlaga — J.  Keith — power 
kithe  and  drill  preaa  for  lilarkanillh  Hhop. 

Kaa..  (taleiia — C.  Qrnham — power  lathe 
for  mschlni'  ahop. 

Kaa..  naleaa-The  Standard  Oil  Co.,  H. 
C,  Porter,  I'urch,  Agt.— oil  filtering  ma- ehlnery. 

Kaa..  flalena— M  R  Rllllaon.  lAih  Kt. 
planing  mill—one  10  In.  planer  and  out  off 
aaw  for  power  equlpim-ni. 

Kaa..  NlrbalaavUle^The  Farmers  Dairy 
COh  c/o  J.  T.  Kdwurda — machinery  and 
equipment  for  new  dairy. 

Kaa.,  Meammon- The  Skldmors  Pump  Co. 
■— cruiihlnit    iniiililnery    mid    coul    crusher. 

Ky.,  Ml.  Hieellag  -Tlie  Hon  Packing  Co.. 
K.  T.  Hon.  Purch.  Agt  -machinery  iitiM 
rKiulpmrnt  for  |>acklng  plant. 

Ky..  Priarelon — The  I'rlniu-ttm  Tobac<o 
Co..  Inc..  J.  Ross.  I'res. — machinery  and 
equipment  for  the  msnufaclun-  of  tobacco 
(•roducla. 

Md.,  Tawaaa— The  Raltlmore  Printing  A 
Bindery  Co.— stereotyping  outflt  and  print- 

ing wiulpinent. 
Maaa.,  Taantaa — The  H.  J,  (%ltla  Co„ 

msnufni-turer  of  athletic  nnd  aportlng 
goods,  etc.  two  rivet  niHchlnes,  luliuliir 
rivet  and  Rtiid  machines  that  can  Iw  um-d 
for  attaching  Ice  akataa  on  skating  shoes, •  uaed), 

Maea..  Weal  aieaghlaa — Prench  A  Ward, 
manufaciurer  of  worsted  and  woolen  goixls 
— Blretchlns  innchlne  for  40  In.  and  up 
heavy  ral>rlc  ninlerlal,  (used). 

Mleh..  f  adillae— n,  Catta,  prlnlai^-gaw 
Ing  <<iulpment  for  aawing  metal  by  powari 
mallar  and  10  s  U  Uordon  Preaa. 

J 
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Mleh.,  Detroit — ^A.  T.  TubbS,  5233  Till- 
man Ave. — one  8  in.  sticker,  one  tennon 

maL-liine  and  one  sander. 
.Mlrli.,  W.viinilotte — The  All  Metal  Prod- 

ucts Ci).,  Lal)adie  St. — one  wood  Ijand  re- 
.saw    tor   machine   shop. 

Mliin..  Princeton — The  Princeton  Co- 
operative Creamery  Assn. — povi-er  machin- 

ery and  equipment  for  new  creamery. 
iln.,  Butler — The  Higley  Printing  Co. — 

10  X  1 .'.  julj  printing  power  press  for  motor 
equipment. 

SIo.,  Joplin — J.  Bangher,  715  Virginia 
Ave. — power  combination  pinner  and  a 
band  saw,  Sidney  machine  preferred. 

Mo.,  .loplln — The  Braeckels  Planing  Mill, 
1201-1203  Wall  St.,  M.  J.  Braeckel,  Purch. 
Agt. — Morgan  camera  lock — corner  ma- 

chine tor  power  machinery. 
Mo..  Joplin — W.  T.  Hadley,  817  Main  St., 

mining  machinery — 2  switches,  one  Y, 
lB-20  lb.  rails,  belt  driven  hoist,  20  sets 
wheels  and  axels,  36  in.  gauge.  20  set  12-16 
in.  wheel.'i,  60  hp.  fire  box  boiler,  40  hp. 
steam  engme,  800  ft.  belting  and  shafting. 

Sfo.,  Joplin — Joplin  Pleating  &  Button 
Mfg.  Co.,  721  Main  St..  H.  T.  James,  Purch. 
Agt. — one  cutting  and  one  clinching  ma- 

chine for  power   equipment. 
Mo..  Joplin — Joplin  Overall  Co.,  2nd  and 

Joplin  Sts.- — belting,  shafting,  sewing  ma- 
ohine  and  cloth  cutter  for  power  factory. 

Mo..  Joplin — The  Ozark  Magazine,  820 
Pearl  St..  L,.  J.  Mane,  Purch.  Agt. — power 
folding  and  power  stapling  machines. 

Mo..  Joplin — Shafer-Cave  Creamery  Co., 
13th  and  Main  Sts.,  C.  C.  Shafer,  Purch. 
Agt. — creamery  equipment  including  belt- 

ing, shafting,  hangers,  pulleys,  and  other 
supplies.     Estimated  cost  |5,000. 

Mo.,  St.  Louis — R.  W.  Baskeville,  2316 
Walnut  Street — Printing   press. 

Mo..  St.  l,onm — The  Campbell  Printing 
Co.,  206  Oliver  St. — power  26  in.  paper  cut- 

ter for  job  printing  work. 
Mo..  St.  I.ouis — The  Censor  Co.,  Suite 

1273  Arcade  Bldg. — equipment  for  a  daily 
newspaper  plant. 

Mo..  .Sit.  L«nl8 — Downing  &  Co.,  405 
Equitable  Bldg.- — one  power  Isufter  and  one 
grinding  machine. 

Neb.,  College  View — G.  W.  Hudson,  shoe 
repair  shoi> — welt  roller,  stitching  impres- sion machine  and   crow   nailer. 

Neb.,  Lincoln — Graham  Printing  Co.,  118 
South  ISth  St.,  C.  H.  Graham,  Purch.  Agt. 
—one  12  X  18  printing  press  and  a  26  inch hand  cutter. 

Neb.,  Lincoln — The  Shamp  I^llline  Sta- 
tion. 13th  and  High  Sts.,  C.  B.  Shamp, 

Purch.    Agt. — small    compressor. 
N.  Y..  Adams  Center — W.  Alexander, 

Main  St. — swing  cut  otf  saw  and  table,  also 
shingle  making  machinery. 

N.  Y.,  Binghamton — Binghamton  Lilmft- 
stone  Co. — complete  equipment  for  saw  mill 
and  grist  mill. 

N.  Y..  Brooklyn— L.  Mundet  &  Son,  65 
South  11th  St. — mixing  machine,  Day  pre- ferred. 

N.  Y.,  Buffalo — W.  Hill.  134  Claremont 
Ave. — machinery  for  manufacturing  auto 
parts,  proposed  factory  at  2211  Elmwood 
Ave. 

N.  Y'..  Buffalo — The  Martha  Washington 
Laundry,  1468  Main  St. — laundry  machin- 

ery and  equipment  for  proposed  building  at 
1462  Main  St. 

N.  Y..  Buffalo — H.  Wolcott,  3042  Main 
St. — charging  machinery  for  small  shop  to be  erected  on  Main  St. 
N.  Y.,  Cohoes — F.  Gilbert  Paper  Co., 

Saratoga  and  Spring  Sts. — wood  pulp  grind- 
ing machinery   (3   or  4  pocket  grinders). 

N.  Y.,  CroKlian — The  Adirondack  Garment 
Co..  F.  .1.  Nortz,  Purch.  Agt. — shafting,  pul- 

leys, transmission  equipment  and  dye  house 
machinery. 

N.  Y..  Edwards — The  Northern  Ore  Co. — 
electric  haulage  equipment  for  underground 
mine  material  transportation. 

N.  Y..  Franklinville— The  Ontario  Cut- 
lery Co..  Inc. — machinery  and  equipment 

for  proposed  cutlery  plant. 
N.  Y.,  Goni-erneur — The  Gouvemeur 

Limestone  Co..  H.  H.  Hodgkin,  Purch.  Agt. 
— electrically  operated   stone  saw. 

N.  Y.,  Long  Island  Cit.v — The  Manhattan 
Box  Co.,  Nelson  Ave. — lifting  truck  and Platform. 

N.  Y..  Massena — The  Northern  Coca  Cola 
Bottling  ̂ Vks.,  F.  Pellagrina,  Purch.  Agt. 
— bottle  filling,  washing  and  capping  ma- chinery, 

N.  Y.,  Newark — Phillips-Werth  Optical 
Co.,  Willow  Ave.  and  Main  St. — machinery 
for  propased  optical  factory. 

N.  Y.,  New  York — Drydock  Fixtures,  359 
Bowery — combination  saw  table  with  borer 
attachment,  a.o.  motor. 

N.  Y..  New  York — The  Liberty  Dry  Dock 
&  Hepair  Co.,  16  Bridge  St.— hoisting  en- 

gine, upright  boiler,  air  compressor  and stiRleg. 

N.  Y.,  New  York — The  Logan  Constr. 
Co.,  15  Park  Row — compressor,  single  stage, 
horizontal,  about  125  ft.  long. 

N.  Y.,  North  Collins — The  Auto  Steamu- 
lator  Co.,  Inc.,  c/o  F.  A.  Diadato — ma- 

chinery and  equipment  for  the  manufacture 
of  engines,  etc. 

N.  Y.,  OKdenHbnrg — E.  J.  Boyer,  Natl. 
Bank — machinery  and  equipment  for  the 
manufacture  of  metal  curtain  rods. 

N.  Y..  Ulean — The  Acme  Milling  Co.,  Inc. 
— machinery  and  equipment  for  new  feed mill  at  Allegany. 

N.  Y.,  Oneida — The  Van  Wheel  Corp. — 
woodworking   machinery    and    equipment. 

N.  Y.,  Phelps — The  Phelps  Fruit  Grow- 
ers Assn. — machinery  for  proposed  fruit 

packing  plant  on  Ontario  St. 
N.  Y..  Rochester — The  Empire  Welding 

Wks.,  1387  Dewey  Ave..  C.  G.  Zimmerman, 
Purch.  Agt. — acetylene  welding,  brazing  and 
cutting  tools  and  equipment  for  shop, 

N.  Y.,  Rochester — B.  Kovalski,  c/o  Weiss- 
Knopf  Clothing  Co. — machinery  and  equip- 

ment for  proposed  clothing  factory  at 
Williamson. 

N.  Y.,  Rochester — The  Northeast  Elec- 
tric Co.,  348  Whitney  St. — No.  10  Ameri- 
can variety  saw  table,   (new  or  used). 

N.  Y.,  Sackets  Harbor — C.  Gamble  Co., 
Ambrose  St. — double  surface  planer  and 
electric   sanding    machine. 

N.  Y..  Schenectady — Mary  Ann  Creek 
Mining  Co.  Inc.,  469  State  St.,  \V.  F.  Well- 
man,  Purch.  Agt. — Ball  (or  equal)  fine 
grinding  machines,  cyanide  oil  flotation 
eqiupment,  rock  drills,  air  compressors  and 
rock   handling  equipment. 

N.  Y.,  Sherman — D.  M.  Bockcock — tin- 
smithing  tools  for  new  plant. 

N.  Y.,  Syracuse — Hayes  &  Whitbread 
Foundry,  136  Richmond  Ave. — machinery 
and  equipment  for  foundry. 

N.  Y.,  Watertown — F.  A.  Jessine,  870  Ar- 
senal St. — special  machinery  for  the  manu- 

facture of  hair  clippers. 
N.  Y.,  Watertown — The  Wright  Bros.  Co., 

518  Mohawk  St.,  C.  Wright,  Purch.  Agt. — 
machinery  and  equipment  for  splitting,  cur- 

ing, tanning,  cutting  and  pressing  leather, 
also  all  machinery  for  the  manufacture  of 
leather. 

N.  C,  Akron — The  General  Stone  Co. — 
rotary  crusher  for  limestone. 

N.  C,  High  Point — The  Ellison  Furniture 
Co.,  C.  H.  Ellison,  Secy. — several  mortising machines,   (used). 

N.  C.  Raleigh — J.  D.  Whitaker,  220  E. 
Park  Dr. — one  double  drum  hoisting  engine 
and  one  boiler,  about  15  horse  power,  in 
good  condition,   (used). 

N.  C.  Warsaw — E.  B.  Hinman,  box  man- 
ufacturing machinery  for  the  manufacture 

of  boxes,   barrels,   etc.,    (new   or  used). 
O.,  Cleveland — The  Kirk-Latty  Co.,  1971 

West  85th  St..  S.  D.  Latty,  Pres. — coal  and 
ash  conveying  machinery,  also  two  150  hp. 
and  60  hp.  water  tube  boilers  and  two  150 
hp.   stokers. 

O.,  Cleveland — C.  J.  Pfeil  Co.,  1976  West 
3rd  St. — additional  machinery  for  wood- 

working plant  addition. 
O..  Columbus — Continental  Clay  Co., 

Ferris  Bldg.,  C.  E.  Berridge,  Secy.  &  Treas. 
— dryer  and  other  brickmaking  machinery 
for  plant  No.  2,  at  East  Greenville. 

O.,  Columbus — Franklin  Brick  &  Tile 
Co,,  Ferris  Bldg..  R.  S.  Dingledine,  Secy, 
and    Treas. — continuous    kiln    equipment, 

O.,  Columbus — E.  A.  Prentice  Lumber 
CJo.,  Vine  and  Armstrong  Sts.,  E.  A.  Pren- 

tice, Pres. — several  kinds  woodworking  ma- chines. 

O.,  Piqua— W.  R.  Howe,  618  North 
Wayne  St. — five  automatic  knitting  ma- 

chines, 20,  24,  26  and  28  in.  needle  bed,  12 
cut,  Dubied,  Lamd,  or  Grosser  make, 
(used). 

Okla.,  Apache — J.  C.  Nagel  (Apache  Re- 
view)— power  press  for  newspaper  plant. 

Okla.,  Chlckasha — The  I>aily  Express.  G. 
Evans,  Purch.  Agt. — linotype  and  other 
newspaper   equipment. 

Okla.,  Hockervllle — The  Blue  Ribbon  Min- 
ing Co..  H.  Hawkens,  Purch.  Agt. — sliaft- 

ing.  pulleys,  belting  and  rock  crushers  for 
concentration  zinc  mill. 

Okla.,  Plcher — The  Picher  Planing  Mill, 
H.  A.  Brocksmith,  Purch.  Agt. — complete 
line   of    planing    mill    equipment,    including 

power  planer,  band  saw,  and  aander  for 
plant  at  Baxur  Springs,  Kan. 

Okla.,  Plcher — The  Plcher  Times,  E.  E. 
Sanders,  Purch.  Agt. — newspaper  cylinder 
press  and  job  press  for  power  equipment. 

Okla.,  Tulsa — The  North  American  Car 
Co.  (manufacturer  of  railroad  cars) — air compressor  and  motor. 

Pa..  Erle^W.  Blesser,  142  East  12th  St. 
— good   size  air  compressor. 

Pa.,  Marienville — The  Marienville  Glass 
Plant— machinery  and  equipment  for  pro- 

posed gla.ss  plant. 
Pa.  Phila.— The  City— ash  and  coal 

handlmg  equipment  for  Queen's  Lane  plant. Estimated    cost,    $25,000. 

Pa.,  Phila. — The  Pooley  Furniture  Co., 
Inc..  17th  and  Indiana  Sts.,  M.  Pooley, 
Purch.  Agt. — 36  in.  band  saw  for  power machinery. 

Pa..  Pittsburgh — Pittsburgh  Reinforced 
Brazing  &  Machine  Wks.,  2525  Liberty  Ave. — two  10  ton  cranes. 

Pa.,  Sharon — The  Sharon  Furniture  Mfg. 
Co.,  J.  Canteloupe,  Vice  Pres. — full  ma- 

chinery and  equipment  for  furniture  manu- facturing. 

8.  C,  St.  George — The  County  Record  Co., 
W.  (3.  Stoke,  Mgr. — equipment  for  small 
newspaper  plant,  also  job  printing  press, (new  or  used). 

S.  C,  Union — The  Bailey  Undertaking 
Co.,  T.  E.  Bailey,  Pres. — light  woodwork- 

ing machinery  for  making  caskets,  such  as 
rip  and  cutoff  saws,  scroll  saws.  Jointers, 
Sanders,  tenoners,  and  small  oil  burning boiler    (new   or   used), 

Tenn.,  Knoxvllle — The  Appalachian  Mar- 
ble Co.,  Inc.,  Marblebrooke  Park — 300-500 

cu.  ft.  capacity,  motor  driven,  air  com- 

pressor. Tenn.,  Knoxiille — The  White  Oak  Corp.. 
H.  T.  Spencer,  Pres. — complete  woodwork- 

ing machinery,  metal  working  lathe,  shaper 
or  planer,  radial  drill,  power  hack  .saw  and 
oxy-acetylene   cutting   and    welding   outfit. 
W.  Va.,  Beckley — The  Raleigh  Register, 

(newspaper  and  job  printers),  C.  Hodel, 
Purch.  Agt. — one  17  in.  backing  machine. 

W.  Va..  laeger — The  Pocohontas  Red  Ash 
Coal  Corp.,  J.  G.  McGowan,  Mgr. — mining 
machinery  including  No.  6  figure  8  incline 
drum,  electric  scraper  loaders,  electric 
hoists  and  smaller  tools,   (new  or  used). 

W.  \a.,  Princeton — The  Princeton  Bldg. 
Material  Co.,  Inc.,  N.  J.  Jenkin.s,  Genl.  Mgr. 
— single  end  tennoring  machine  with  copies ; 
hand-feed  rip  saw  or  variety  saw  with  ex- 

pansion mandril  ;  Philips  window  frame 
machine  No.  3  ;  glue  jointing  machine,  solid 
heads:   (new  or  used). 

Wis.,  Glendale— The  Glendale  Milling  Co., 
J.  Slodek,  Purch.  Agt. — flour  mill  ma- chinery. 

Wis.,  Manitowoc — A.  Fisehl  Dairy  Co., 
1421  Marshall  St. — ice  cream  machinery 
and  equipment. 

Wis.,  Merrill — W.  Savidusky — complete 
laundry   machinery,    belt   driven. 

Wis.,  Milwaukee — The  Milwaukee  Hosiery 
Co.,  520  State  St.,  W.  J.  Zens.  Purch.  Agt. 
— power  operated  looping  machines. 

Wis..  Milwankee — The  Milwaukee  AVet 
Wash  Laundry,  1515  Cherry  St.,  F.  Lukuf, 
Purch.  Agt.— laundry  machinery,  driven  by steam  power. 

Wis.,  Milwaukee — C.  Stolper  Cooperage 
Co.,  3300  Fond  du  Lac  Ave..  C.  Stolper, 
Purch.  Agt. — one  saw  table  complete  with 
gasoline  engine. 

Wis.,  MilwanketN— B.  A.  Weserski,  583 
15th  Ave.,  (carpenter  and  woodworker) — 
door  polishing  machine  equipped  with  2  or 
3   drums. 

N.  B.,  Frederickton — The  Chestnut  Canoe 
Co.,  J.  Walker,  Purch.  Agt. — sawing, 
moulding  and  planing  machinery  and  other 
equipment. 

Ont.,  London — The  International  Cream- 
ery Co.,  Detroit,  has  purchased  local  a">i:t- toir  and  will  install  complete  equipment 

for  the  manufacture  of  dairy  products  and 
ice   cream.      Estimated    cost,    $40,000. 

Ont.,  Port  Arthur — Richardson  &  Sons, 
Ltd.,  ele\'-ator  manufacturer,  J.  Richardson, 
Purch.  Agt.^-complete  equipment  for  1,- 
500,000   bushel  elevator. 

Ont.,  St.  WlUiams  —  McCall  Bros.  — 
special  wood  working  machinery  for  furni- ture factory. 

Ont^  Slmcoe — The  Non  Freeze  Battery 
Mfg.  Co.,  R.  W.  Wallace.  Pres. — machinery 
and  .special  equipment  for  the  manufacture 
of  non  freeze  batteries. 

Ont..  Toronto — The  Canada  Ruler  & 
Novelty  Co.,  W.  Hunt,  Mgr. — additional 
woodworking  equipment  for  proposed  fac- 

tory at  Gait. 
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fcim  1*4  aaai.  Ita.aaa.  L*  h«Mi.<irw«M 

A  <'*  ia|  t'ara  Ai*.  K*'  ro(%_  AtaAlA 
a»«  ■!<«>« 

«  T.  jaiai  I  11  ■  T  II  Winwr  A  laa 
••■  t^Ma  I  aaar?  (*  •  M  n  HMckla* 
•Aa*  ai  M-n  Wal  ti  IMkaaiad  eoal  W- 
lana  liaaaa  a»l   !}•«• 

«.  V.  Baaali  TW  rwr.tea<l  Cold 
ftraww   aual    ro      Val    l,Pad»r    Srmt    RMc. 

r.rv  M.  ijn  to  a«nd  a  caraaa  aiM  afllr* 
a*  W**rr  it,  K.  fUllaiala4  rw*.  Iia.aaa. 
At  I  Am  I  «  aal  aaaiai   t*. 

«.  f.  aaCada— M'KaK  A  tlairk.  |ar.. 
IM4  «)acar»  M  .  otoaa  la  koiM  •  maHtia* 
iAa»  ■■  Aalaw  aad  (Mtarla  »ia  r««Maai«4 
•Ml.    liaaaa       A««AAa*t   aarl    a>i 

•  V.  ■■iaa«  1%0  IBrta  K.  R.  M  CWaA 
aiU  )*•«  Taak.  a*aaa  «•  kalM  aa  addMlao 
•■  Ba  HMa»  lAo^  l»*«S  IMIwaUd  raal 
>«iaiwi  fttdutdd  aaJIWIjWA  A<dfiw  i. 
OraalK.  liaaaafc   AaaL  fMv.  (Bivr 

L>c««ai  W. 

Mart*  >. 

WU,  Raa  Clalra  1.  ICvrraon,  111  Wtval 
HI  ,  haa  Bwardxd  lh»  conlraci  for 

rtloo  of  a  1  atory.  10  X  (i  ft. 
Ilnniird  coal.  flO.OOO. 

Wla,  Qraoa  Brnf-  W.  J.  UcOtnnla.  Ill 
■aatk  Adanta  Ml,  haa  awardvd  ihv  con- 
Iran  for  iha  cenatnwthMi  of  a  I  and  1 
■lorr.  i*  >  *>>  ft.  caraAv  on  North  Adama 
■t.     KaUmatMl  i-oat.  |lt,a«A. 
wu.  Madi«M— \v  r.  Clark.  <!•(  Kayaa 

Av*..  lia«  awardi^  th»  contract  for  tha 
ranalru'ihm  of  a  I  atory,  (Ox  IKC  ft.  var- 
ag«.  air,  u<i  Tnlvrralty  St.  Katlmatad  coat. 
Iia.aaa.     Nuird  May  I. 

WW,  MaaHawor— T  h  ••  lUmarhM-k- HlMrr  Co..  lith  and  Franlilln  8ta,  haa 
a«ard«d  Iha  contract  for  tha  conatruoUon 

of  a  I  alary,  t*  «  III  ft.  garaca.  ICall- 
nuilrd  roal.  $&•.••«. 

iri«.  MaaltowM — K.  O.  Muahlbarc.  Co., 
ia«  North  >th  m..  haa  awarded  tha  oontrart 
for  Ikr  ran>iru<-lli>n  uf  a  2  alory,  I&  X  TO 
n.  marhlna  ahop  on  17th  and  Kranklln  Bla. 
lbAIBial>d  eaal.  M&.OOO. 

Wla.  WaaMta^n.  J.  Murmv  MfK.  Co.. 
■Maafa'tutir  of  miw  mill  nmrlilnrry.  will 

•oaa  a»anl  Ihr  mntract  (or  (hf>  i-<iiialrur- 
tloa  of  a  I  «ior>  •:  >  ::il  f<.  machine  ithop 
B.  C.  Hall.  !3l   Orand  .Vvr.,  liiicr. 

Oat.,  n.  I'alkara*— Th*  Inlrrnutlonat 
Klfklx  Co.  la  rrcalvlna  bkia  (or  Iho  oon- 
atru.  iioo  of  a  00  X  flO  ft.  ntckia  plant. 
Arihiiart    not    announced. 

General  Manufacturing 

I'al,  aaa  rraarUt«— I..  R.  L.urlr.  Ktat 
Iron  BMc  haa  awanlrd  tha  coiitrart  (or 
Iha  xonairortloo  of  a  S  story  baklns  oven 
■•Unt  <«  Howard  m.  aaar  4tb  HC  HHtl- 
maf«l  r.»t.  in.aoo.  Baka<IUU  Oran  Utg. 

Co..   laaaa*. 
ral.  aaa  Ja»a  J.  F  Pyla  A  Bona,  Kins 

lid.,  ha«*  awardMl  Iha  contract  for  the 
raaatraclloa  of  a  pr»-coollna  plant  on  Ith 
aad  L«wla  Slai     Katlmatad  rom.   I7.S00, 

rat,  aaa  <a«>  Tha  Blawart  Prutt  Co., 
Walla  Karao  BMc  haa  awardrd  the  con- 
Irsct  for  the  oonMruriion  of  a  I  atory  ad- 
dntoa  lo  Ha  fruit  parkins  plant  on  Baa- 
rvlt  at.     Kallmalrd  t-oat.   |2.000. 
raaa,  Naatdaa — Th<-  Natl.  Plller  Clotb 

A  Waavlna  <'o..  i7  Hope  Ht.,  Brooklyn, 
V  r..  haa  awarded  the  contract  for  tha 
xoaatntctlon  of  a  1  atory.  TO  x  1»S  ft.  fac- 
lorr  on  OUwall  Are.  and  Mathar  Bta., 
hta.  Katlmatad  ooat.  |M,0««.  Notad 
Marrh  l«. 

raaa.  Manfard— The  Capllol  city  QUaa 
Co,  Chapel  Ml  ,  la  rerrlvlnc  lilda  for  (he 
raaalrwtten  of  ■  J  atory.  iff  x  100  (L  ad- 
dHloa  to  Ha  (aclory.  KatlmatM]  coat,  tlO.- 
»—.     r.  C.  Wala.  lOT  Trumbull   St..   Archt. 

raaa..  Morwalh — C.  ||  lUrrla,  Inc,  Main 
at.,  haa  aaarded  Iha  ronirait  fnr  the  oon- 
atrorilon  o(  «  I  atorv.  a'tillil'in  to  glaaa  fac- 
lorr   •«    Main    Nl       Kallmaled   coat.   t40,M0. 

lad,  r»r*  Wayaa— T><a  Pnilc  Blacntt 
oa.    Hi.    Montanmrry    Hi.     la   bavins   plana 

ilructlon  ot  a   I   !<ior.\ 

Co..     Inc..     II     I'nrk Arohl.  And  K)tKr>. 

La,    l*»rr>«IUe— J.    A.    r<'rr>     aiul    t'      i: 
McK<>nHHi.   MoMKH'.   |>Uiia  (o   biiiUI  a  i'Hil><>it 
and  ipiaoUio  n   plant    Iti're. 

La,  akrro  iiu>ur  A  t"o.  plana  ti' boti.i   -   ,>■■'■'  ,    aiiU   (vrllhtfr  pIhik 
U>  'h   waa  iloalruvmt    \'\ 
(li-  SJOO.OOO.     W.   li.  T\ii 

AM,    .-...    .'..«.. M^  aprlaa^ala  Tlie  OtMtdall  Woritted 
Oos,  Baii(ord.  Iwa  awanlnl  the  contract  (or 
tha  oooatruvtlon  uf  a  &  atory,  SI  x  180  ft, 
mill  and  atorehouae.  Kalmaled  ooat. 
tTO«.000. 

Maaa.  t'Ualaa — Tbr  niKrlow-Hartfnrd 
Carpal  Co.,  ThompaonvUle.  Conn.,  haa 

awardad  the  i-onim.-i  f..i  ii>i.  oonairiK'iUm 
of  a  I  atory,   lOc  't.\rhouae  nnd  I 

atory,  100  x   III  <i»<-.     KatlnmitHi 
coat.  fStO.OOO.     N.....  .\:....   «. 

Mlaa,  Maakala— I'bi'  Mankale  Co-op- 
aratlva  Dairy  Aaan.  haa  awarded  tha  cun- 
tract  for  the  const  ruction  of  .t  1  stury,  (0 

X  111  ft.  craamery.  Kat Invited  ooat,  |1*.- 111.     A.   U  Valcel,   M«r.      .Noted  April  IT. 

M.  R,  l.aeaala — l.ixkwoud,  Qreaiia  A 
(?o,  fO  r«dor«l  St..  KoKion,  Is  reoalvlnc  bida 
for  tha  construcllun  uf  a  }  atory.  OS  x  lot 
ft.  hoalery  dyehouae  (or  the  IMiman  M(>, 
Co  Katlnmted       oual.       1(0.000.         Noted 

April  17.  a 

N.   Y,   Ml.  Veraan — The  aencral  OptU-ul 
Co.   haa  awarded  the  contract   (or  the  r«n 
atrurllon  <>(  a   I   atory  nddlllon  i' 
on  Waahlnxion  81.     liatlmnted  <  . 

N.    v..    IM.rlpa— The    Pbrlpa   Klini    i. 
A-'  In   ImlM   N   1    atory,   6U   x    1    ■•    M 
(r  K    ptHiit    on    Ontario    Ht.       >  >  i  > 
in:<  I     l>etMi.<-ii     16,1100    and     tlii.ixiu 
Ardiilvci  iiul  annuunced.  — 

K.  (-.,  Chariallf — The  Textile  Mill  8up-  1 

ply  Co..  61  Mouth  College  >"  '-  Imvlnr  * 
plana  prepared   (or  tha  con  f  «  1 
atory,  llo  x  IKO  (u  mill  suim  kk  and 
warehuuoa.     Katlmated  coal,  »<,<■.-'•".    Uock- 
wood.  Oreene  A  I'u.,  CImrlolte,  Archta. 

Oh  Cl«ralaad— <".  J.   Ifell   Co.  1970  Went Ird   St.,    haa   awarded    the    . 
oonalruvllon  of  a  2   atory, 

lion    to    Its   woodworklns    f..  \' 
Ird  St.     Ballmated  coat.  Iiu.uuu. 

I*a,  Krl»— Tlie  Krie   Mctul   h'umlture  C' haa  awarded  Iha  oonlraci  for  the  conatrui 
lion   of  a    1    story,    ISO   x    2<)o    ft.   fumlturo 
factory.      Katlmated    coat.    tl&.OOO.      Note<l 

May  I. 
Pa«   I'hila. — ^Thc    Roosevelt   Worated    Co., 

10th   anil    Naudain    81s.,    has    awarded    the 

contract  (or  the  conatructlun   u(  a   I  and    ' 
alory    knittlnic    mill    on    Smh    and    Naudr " 

Mis.      Katlmated  coat,   !».'>. OOO, 
Pa..  Plllabanth — Tbc  NewaiMiper  Print 

Inn  Co..  Oaxciir  H<|.,  will  soon  award  ll>' 
(wntract  (or  tlie  i-onalruoUon  of  a  1  atorv . 
Kl  k  II  X  107  (t.  nawapapar  plant  on 

Oatetto  Mu.  C.  it.  l^e.  Chamber  o(  I'oiii merce    Ulds,    Archt, 

It.     I..     Hhaaaark — Lodt 
arood.    Ore.  1 

•I    Pederiii 
Co.,  Arehts.,  and  Knsra.,  It 
Boston,  are  recelvlns  bIda  (or  the  cim 
atrurllon  of  additions  to  textile  plant.  In 

cludlnic  1  atoi-y,  I&  x  lOU  ft.  weave  alieil.  i atory,  60  x  lOt  ft.  anlnhlns  plant  and  a  I 

atory,  IT  X  4t  (U  boiler  houne,  (or  th< 
Columbia  Narrow  Pabric  Co.  Kstlmatcil 
coat,  140,000. 

Taaa,    Maahvllla— The   T'nIon    Tec  Cr.n-n 
Co,    Britad    St.,    has    awarded    n.  "i 
for  tba  construction  ••(  »  i  atoi  <  n 
plant  on  llth  iind  llroad  Hta.  i  :  >><1 
coat.  llOO.oon.     Noted  March  10. 

Wla..  .Haallawae^A.  PlachI  Dairy  Co., 

1121  Marahall  Ht.,  haa  awarded  (lie  i-un- tract  (nr  the  ronalnictlon  of  a  2  atory,  II 

X  110  ft.  dairy  nnd  Ice  oraam  factory,  Ua- 
tlmated  coat.    t6o,iioa. 

'  WU,  Manihllrld — Ulum  Bros.  Box  Co. 
Ill  West  Ith  8t..  has  awarded  tha  contr  .. 
for  the  construction  of  a  I  and  2  atory,  11 
X    110   ft   box    facl<iry    on    Main    8(.      Bstt 

aiAtad  ooat,  |ioo,oon. 

Wla-  miwaakae— n.  Oumx  A  Co.,  Mua- 
kaao  Ave.,  haa  awardi-d  the  controol  for 
ths  conatructlon  of  a  2  atory,  II  x  62  ft. 
addition  to  lla  packlnx  plant  on  Mu^keao 
Ava.     Batlmated  coat,  flD.OOO. 

Wys.,  Lanuata— J,  W.  Mllon  nnd  J.  IfJ 
Rousch  plan  to  build  a  factory  here  fori 
the  manu(actura  of  irlass  aiieclaltlpa,  aiitol 
lenses.  iM-vel  and  plate  Rinaa,  etc.  Katl- 

mated coat,  1110,000. 

OaA,  Klaaalaa— The  Onlnrin  Provlnchil 
Ooramment,  Depl,  of  Asrlculture,  Toroiii" 
wjU  aoon  raoslva  bIda  for  the  conatrucllon 
or  A  t  atory  loa  and  rh.i-ae  maklns  pimi. 
barA     IMImalad  coat,  ino.nofl. 
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Modern  Shop  Practice  in  the  Building  of 
Revolving  Flat  Cards 

Details  of  Special  Machines  Developed  for  the  Work — Production  Cost  Per  Unit  Lowered 
by  Efficient  Shop  Arrangement,  Careful  Machine  Designing  and  Standardization 

By  F.  E.  BANFIELD,  JR. 
Superintendent,   Saco-Lowell  Shops,  Newton  Upper  Palls,  Mass. 

BEFORE  taking  up  the  details  of  manufacture  of 

the  modern  revolving  flat  card,  it  may  be  of  in- 
terest  to   trace   briefly  the  development   of   this 

machine  in  order  that  one  may  better  appreciate  the 

as  the  revolving  flat  card,  was  destined  to  come  into 
almost  universal  use  and  is  today  the  standard  of  the 
world  for  carding  cotton  fibers.  Although  many  modi- 

fications and  improvements  in  the  construction  of  this 

KIG.   1.     .MODERN  REVOLVING  FLAT  CARD.       FIG.  2.     CYLINDER  MOLDING  FLOOR 

extent  to  which  the  art  of  its  manufacture  has  been 
developed. 

The  primitive  method  of  carding  or  cleaning  cotton 
fibers  was  by  means  of  hand  cards,  which  consisted  of 
brushes  made  of  short  pieces  of  wire  instead  of  bristles, 
the  wires  being  fastened  into  a  sheet  of  leather  at  a 
certain  angle,  and  the  leather  fastened  into  a  flat  piece 
of  wood  about  12  in.  long  by  5  in.  wide  and  provided 
with  a  handle.  The  cotton  was  spread  upon  the  surface 
of  one  of  these  cards  and  then  combed  with  another 
until  all  the  fibers  were  straight,  after  which  it  was 
stripped  off  in  the  form  of  a  roll. 

The  first  attempt  to  card  by  the  rotary  motion  of  a 
cylinder  was  covered  by  the  English  patent  taken  out 
by  Lewis  Paul,  in  1748,  but  it  was  not  until  1790, 
when  Samuel  Slater,  an  Englishman  who  had  settled  in 
Pawtucket,  R.  I.,  built  the  first  cards  to  be  operated 
in  this  country,  that  carding  or  cleaning  cotton  fibers 
by  machine   was   introduced  here. 

In  1857  Evan  Leigh  produced  a  card  embodying  all 

previous  developments  and  having  the  additional  advan- 
tage of  being  equipped  with  a  mechanical  device  to 

automatically  strip  the  tops  or  flats.    This  type,  known 

Abstract  ot  paper  presented  at  the  spring  meeting,  Atlanta,  Ga., 
May  8  to  11,  1922,  of  American  Society  of  Mechanical  Engmeers. 

machine  have  since  been  made,  its  fundamental  features 
remain  the  same. 

In  Fig.  1  is  shown  a  revolving  flat  card  as  it  is 
built  today.  While  there  are  several  different  makes 

of  these  machines,  varying  somewhat  in  details  of  de- 
sign, the  essential  features  and  characteristics  are  the 

same  in  all. 

It  was  not  until  the  year  1884-1885  that  American 
manufacturers  came  to  realize  that  the  efficiency  of  this 
type  of  card  was  at  least  100  per  cent  higher  than  the 
best  of  the  wooden-top  flat  cards.  As  soon  as  this  ad- 

vantage was  made  apparent  to  mill  owners  the  demand 
for  these  cards  became  large,  and  during  the  next 
decade  English  cards  of  this  type  were  brought  into 
this  country  by  the  shipload.  It  therefore  became 
necessary  for  the  American  machine  manufacturer  to 
adopt  this  new  design  for  his  product  in  place  of  the 
old-style  machine,  in  order  to  compete  successfully  with 
the  English  builders.  He  was  not  prepared  to  manu- 

facture this  radically  different  and  highly  developed 

machine.  Many  of  its  component  parts  were  so  de- 
signed that  they  were  not  readily  adapted  to  machining 

on  standard  commercial  types  of  tools.  A  start  was 
made  by  purchasing  from  England  such  machines  as 
were   available,   but  it  soon  became  apparent  that   it 
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m  t* 
lafartartr  to  dvTiae  aad 
f^ipafMBt  if  h»  hoped 

a«aiM«  tlw  Kacliali  competitor. 
II  li  li»  »«tfiMi  of  thkt  artirW  to  ahow  mmm  of  the 

naalto  «f  tW  etfovto  ia  tkis  direction  hjr  daKribinc 
•MM  «r  IW  Manr  iavotlurt  ■■chiwM  whkh  have  been 
(AM«lip«l  for  lUa  work.  !■  daolffnlnf  thoM  BwrhinM 
the  mm  ot^iart  which  hae  hMa  coiutaiitly  bom*  in  mind 
hM  hoM  tkkt  thev  muat  noC  oiiir  do  the  work  chejiper. 
hat  k  MMl  be  of  better  qaality. 

•I  lh»  tnt   rw««iaitaa  tor  Manomtc   mnrhine 
«•  a  qoaatlty  hasia  is  carefully  molded 

olhenri**  uti»factor>'  worit  cannot 
the  jic«   and   ftxture*   employed    in 

tk*  caalinta    for   the    aubiMMiuent    machining 
for   the   avvragv  card  caatins   with    ita 

«r  laaa  daep  draw*  aad  flaagw.  the  atrippingr- 
type  of  aHldiaff  machine  ha*  been   found   beat 

irM   pattam   ooce   properly    fitted    to   a 
b  good  for  almoat  a  countleM  number 

«(  CMtiiMi,  aad  llnia  mad*  their  accurarj-  in  no  way 
th*  akil  of  the  moider.    In  fact,  an  ordi- 

nary Vbant  can  ta  a  few  daya  b«  taught  to  make  aa 

a   atrippinc-ptat*    pattern    aa    a 
haa  aerwd  hi»  tim*  in  a  foundry. 

fa  aiiddlm  machlaaa  in  recent  year* 
II  aan  poaaihl*  ta  adapt  the  cylinder  and 

to  atrippiag-plate  machine*  and  in  Fig. 
t  W9  ha«a  a  vfaw  of  t)M  cylinder  floor  xhowing  aome 
•I   thaaa   marhlnaa.    aad    IBuatrating    the    method    by 

bailt   up.     This  equipment   con- 
■f  tmtr  JA  atrlMMnc-piate   machineii.   the   drag. 

tht  Cipik  tk»  eort  aad  dMak.  the  ftrat  two  being  aeen 
at  th*  enlar  aad  the  right  of  the  photograph.     The 

are  ahnara  from  the  right  to  left  in  their  auc- 
>  «(  coBiplatioa.    To  provide  for  the  flanges 

fae*  of  th*  cylinder,  the  core  in  built 
■p  ia  foar  saelkw,  aa*  of  which   ia  seen  aunpended 
fraai  tha  n*iihaad  eraaa  hy  which  it  ia  handled.    Each 
aacCiaa  ia  haih  apoa  a  caat-atoel  arbor  which  serves 
■a  a  maaaa  for  handling  and  alao  providea  a  xupport  for 
tha   appar  cofaa.     After    the   core*    are   in    place    the 
chaak  is  luaniad  lato  poaition  and  the  mold   is  then 

villi  tha  eopa  aad  ready  for  pouring.     This  ia 
a  central  aprue   paaaing  down   through 

aad  thencv  through  radial  gatea  in  the  drag 
la  tka  cylinder   wnll. 

The  S-nurnHG-Pukn  Machink 
«f  th*  card-aid*  floor  showing  the  pattern 

aa  a  atripping-ptate  machine  at  the  right  i* 
•■  ''It-  ••    The  drags  are  made  from  this  machine 

'       -  •*  *"»  '•»  P****  •'  *•»•  left la  tha  CaatBiaaad  majr  ha  aa»n  two  drag*  ready  for 
thaaataa  la  ha  aa*.  Oaar  70.000  motdn  have  been  made 
fraai  this  pattam  and  It  is  still  in  aerviceable  condition. 
AfW  poaring.  th*  molda  are  ahaken  out  over  grat- 

^1^  t*  »*•  *»r.  through  which  the  sand  falU  into 
h^PHa  lacalad  la  tha  baiteroent.  Serving  these  hop- 
para  ia  Ika  aaad  mtartag  auchlne  or  car.  nhown  in  Fig. 
4.  A  haypor  la  lacatad  oa  the  right  from  which  a  alow- 

faadar  ddlvvra  th*  aand  to  the  hopper  of  a 
ttmrmUf  awaalad  oa  tha  car.  This  elevatea  the 

•aad  to  th*  ■fariag  ■arklai  whare  It  is  riddled,  tem- 
m'  alsad  aad  then  dropped  on  to  a  belt  con- 
alrfdl  dalHara  it  to  tha  backet  elevator  at  the 

Wft  r«a4y  far  th*  hopper  over  the  molding  floor  above. 

Thia  sand  car  is  operated  on  a  track,  running  tlu'  Unjrth 
of  th*  foundr>'  and  so  located  that  the  car  stivis  »ll 
of  the  hoppers  in  the  bay  in  which  it  operates.  Tliis 
equipemit  doea  away  with  the  laborioua  work  of  shov*!- 
ing  tha  aand  and  it  also  mixea  and  prepares  it  muih 
more  thoroughly  than  ia  poasibia  by  hand,  thereby  pro- 
ducing  not  only  better  but  cheaper  castings. 

For  tranaportatioo  of  materiala.  an  electrically  oper- 
ated  monorail  system  has  been  inatalled.  Not  only  me 
the  cars  electrically  driven  but  the  switches  are  itlso 
operated  in  this  manner,  being  controlled  by  a  button 
in  the  operator's  cab.  Special  cars  are  also  arranKcd with  ladles  for  carrying  the  molten  iron  from  the 
cupola  to  the  molding  floors,  and  arranged  so  that  the 
tilting  of  the  ladle  for  pouring  is  done  by  the  op<Mjit(ir 
of  the  car.  This  system  haa  aided  materially  in  reduc- 

ing the  coat  of  transportation,  as  well  as  increasing 
the  capacity  of  the  foundry  by  speeding  up  the  work. 

.dAt  HINING  THK  CASTINGS 

Upon  the  solid  construction,  the  true  running  and 
the  perfect  balance  of  the  card  cylinder,  depends  to 
a  Urge  degree  the  successful  operation  of  the  card.  Us 
surface  is  covered  with  card  clothing,  which  in  turn  is 
aet  to  run  but  a  few  thousandths  of  an  inch  away  from 
the  surfaces  of  the  lickerin,  the  flats  and  the  doflfer. 
and  It  is  essential  that  this  small  clearance  be  accu- 

rately maintained,  as  otherwise  serious  damage  might 
result  to  the  clothing.  This  cylinder  has  a  diameter 
of  50  in„  a  length  of  40  or  46  in.  according  to  the 
width  of  the  card,  and  runs  at  a  normal  speed  of  165 
turns  per  minute.  It  is  the  largest  of  the  parts  enter- 

ing into  the  aaaembly  of  the  card  and  its  machining 
operations  are  such  as  require  the  use  of  several  of  the 
special  single-purpose  tools  heretofore  mentioned. 

The  first  operation  on  the  cylinder  consists  of  .squar- 
ing up  and  boring  out  the  ends  to  receive  the  spiders. 

For  a  long  time  this  was  done  on  boring  out  lathes 
designed  and  built  for  this  purpose  in  England,  sev- 

eral of  which  were  purchased  and  brought  to  this country. 

Then  in  order  to  obtain  an  increased  production,  and 
at  the  same  time  eliminate  the  possibility  of  inaccu- 

racy, it  was  decided  that  a  milling  machine  was  the 
type  beat  suited  to  produce  these  results.  Accordingly 
the  special  machine  shown  in  Fig.  5  was  designed  and 
built  for  this  work.  The  cylinder  is  held  on  an  expand- 

ing arbor  or  chuck,  one  end  of  which  carries  the  feed 
gear  corresponding  to  the  rack  of  the  ordinary  milling- 
nuwhine  table.  The  cutters  are  mounted  on  the  inner 
ends  of  two  spindles,  one  on  each  side  of  the  machine, 
these  spindles,  in  turn,  being  driven  by  spur  gears 
from  a  motor-driven  cross-shaft  at  the  rear.  The 
spindles  are  mounted  in  quills  so  arranged  that  they 
may  be  fed  into  the  ends  of  the  cylinder  to  the  desired 
depth  after  it  has  been  rolled  into  place.  A  slidlng- 
drive  pinion  is  then  moved  into  mesh  with  the  feed 
gear  on  the  chuck,  this  pinion  being  driven  from  the 
croas-shaft  shown  on  the  side  of  the  machine.  A  tight 
and  loose  pulley  on  this  shaft  receives  a  belt  from  a 
pulley  on  the  motor  shaft,  the  feed  being  started  and, 
stopped  by  the  shifting  of  this  belt.  The  arbor  on 
which  the  cylinder  is  mounted  is  held  in  position  in  the 
horizontal  U-shaped  bearings  of  the  machine  by  means 
of  the  atael  wedges  shown.  The  photograph  shows  the 
cylinder  ready  to  be  rolled  into  position.  The  head  car- 

rying the  cutter  spindles  is  adjustable  and  when  once 
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set  for  a  certain  diameter  of  cutter,  work  of  uniform 

dimensions  is  produced  and  is  not  dependent  on  the 

care  of  the  operator,  who  merely  loads  and  unloads  the 

machine.      This   machine    is   capable   of    finishing   one 

stock  spindles  are  both  30  in.  in  diameter,  the  former 

carrying  a  driving  gear  6  ft.  in  diameter.  The  spindles 
are  of  cast  iron  and  run  in  cast-iron  bearings,  which 
have  shown  no  appreciable  wear  during  ten  years  of 

Kin.   :!.     r-ARD  SLIDR  MOT.DING  MACHINES.       FIG. <;ylixdkk-e.n'i>  Mir.i.rxa  MA<-ifi.\K 

FIG.  4.     SAND  MIXING  MACHINE 

continuous  service.  The  toolblock  carries  six  tools 

spaced  at  equal  intervals  so  that  each  tool  travels  but 

one-sixth  of  the  length  of  the  cylinder,  the  entire  sur- 
face being  finished  by  this  movement. 

A  spider  is  then  driven  into  each  end  of  the  cylinder 
where  it  is  securely  bolted  and  doweled  in  place.  The 

holes  are  then  line-reamed  to  receive  the  shaft,  which 
is  pressed  into  place  in  a  heavy  horizontal  power  press, 
0.005  in.  being  allowed  for  the  forced  fit.  As  a  further 

precaution,  a  S-in.  dowel  pin  is  driven  through  the  hub 
of  the  spider  and  shaft  at  the  driving  end.  This 
method  of  construction  obviates  any  possibility  of  the 

shaft  becoming  loose  from  long-continued  operation 
and  insures  a  true-running  cylinder. 

It  is  then  mounted  on  its  own  bearings  in  a  special 
finishing  lathe  where  a  continuous  chip  is  taken  from 
one  end  to  the  other  with  a  single  tool,  after  which  it 
is  ready  to  be  drilled  for  the  wooden  plugs  which  are 
driven   into  its  surface  and  to  which  the  clothing  is 

FIG.  fi.     CYLINDBTl  ROUGHING  LATHE. 

cylinder  per  hour,   one-third  the  time  required  on  the 
previous  lathes. 

When  bored  or  milled  out  the  cylinder  is  taken  to 
the  roughing  lathe  (Fig.  6)  where  it  is  held  by  the 
bored  ends  and  a  roughing  cut  is  taken  across  its  outer 
surface.  To  convey  an  idea  of  the  size  of  this  machine, 
it  may  be  of  interest  to  state  that  the  head  and  tail- 

FIG.  7.     CYLINDKK   DRILLING   MAflllXK 

tacked.  This  drilling  operation  is  performed  in  the 

horizontal  gang-drilling  machine  shown  in  Fig.  7.  The 
drills  used  here  are  of  the  flat  type  and  so  shaped  as 
to  drill  and  ream  a  tapered  hole  suitable  for  receiving 
the  wooden  plug. 

After  plugging,  the  cylindlr  is  carefully  ground  on  a 
special   cylinder   grinder.      Operations   on    the    spider. 
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rMoainc  ih*  hub.  of  turning 
to  $im  and  of  farinc  on* 

••  •  boriac  mSii  ao  equipped 
I  af  Ifeaaa  npitrtie—  ■ajr  ba  parforaiad  at  one 
aflWvwk. 

•■ad  to  tlw  orttadaw  aad  dafter*  are  of 
la  AaUhed  to  three  different 

la  tl  tl»  apMar,  one  the  bearing,  and 
oa^  tka  palley.  For  rough-turning 

htmu  la  rig.  8 
of  the  ahaft  at  the 

ba  aaaa.  the  central  haad  carriea  a  hoi- 
hf  a  fear  on  the  main  driving  shaft 

at  tha  raar  af  Uw  MaeUaa.  On  each  end  of  thi>  hollow 

ia  awaatad  a  aperial  r\>nrvntrir  chuck  for  cen- 
tba  racttng  to  be  turn<>d.  The  tail- 
at  each  end  of  the  machine,  are 

la  boHaoatal  turreta  or  drunu  which  nuy  be 
faiatad  ia  their  raapeetiv*  heads  and  whoae  axes  are 

that  of  the  driving  apindle.  These  tur- 
Stted  with  a  rotating  center  drill,  the 
af  which  are  thrown  into  mesh  as  it  is 

ap  lata  line  with  the  axis  of  the  shaft.  The 
tklrd  pasltioa  of  the  left-hand  turret  carries  a  stop 

lacatas  the  work  in  the  machine,  while  the  cor- 

poaitlon  ot  the  right-hand  one  is  provided 
^9k  aa  w»eaia»  tlutMigh  which  the  work  is  paired  into 
■a'  aal  of  the  aiaehine.  Each  carriage  is  provided 
wHk  a  froot  aad  back  toolblock.  the  former  carrying 
twa  taraiag  toala.  while  the  latter  carries  a  single 
iavartad  oaa.  Thaa.  three  toola  are  in  operation  at 
aack  aad   of  the  shaft,   one   for  each  of  the   three 

TW  shaft  thaa  goes  to  a  lathe  equipped  with  two 
carriagaa.  each  of  which  is  fitted  with  a  toolblock 
anaagad  arlth  took  for  squaring  the  shoulders  to 
leacth.  It  is  then  ready  for  the  grinder  where  both 
aadk  are  carefully  ground  to  site.  After  cutting  the 
karway  for  the  driving  pulley  with  a  vertical  end  mill. 
Ika  hale  for  the  oO  screw  is  drilled  and  Upped  in 
tka  aad  aad  the  ahaft  is  completed,  ready  to  be  pressed 
Ma  tka  crIladMr. 

FiNUHINC  THE  DOfTB 

Tka  apeeatioaa  of  finishing  the  doffer  follow  closely 
**•••  •*  the  cyliader.  the  rough-turning  being  done  on 
tka  aarkiaa  akawa  in  Fig.  9,  which  greatly  resembles 
tka  drliadw  roacklag  latha  (Fig.  6).  After  the  spider 
mi^ail  are  la  plaea.  tha  doffer  ia  drilled,  ground,  and 
•••■■•■<  ••  •  mmamr  siadlar  to  the  cylinder. 

The  sldsa  aad  archsa  of  the  framework  of  the  cards 
*J''>'<  bir  apadal  marhinas,  alaca  the  successful 

"~^^lara  of  thaaa  parta  raqairea  dose  adherence  to la  m^tr  ta  insure  Interchangeability  and  to 
to  a  adalamm  the  fitting  required  in  the  erect- 
"T^  In  order  to  aecort  a  straight  and  even 
•a  wkkh  to  erect  the  card  and  attain  proper 
1  •*  tka  bearings,  the  top  nurfsres  of  the  sides 
•r  iaiahad  oa  a  apacial  planer  type  of  grinder 

J  a  vefticaOr  moaatad  motor-driven  ring  wheel. 
The  arrh  which  is  that  portion  of  the  frame  carry- 

tag  the  Btaads  that  support  tba  flaU  and  their  driving 
aad  adjartlng  nochaniam  as  well  as  the  sheet-iron 

ia  by  the  nature  of  iU  d«iign.  the 
aa  wen  as  one  of  the  most  important 

^  tka  card  to  OMchine.  The  proper  settings  of 

"*"«^»«rta  raqaire  the  accurate  location  of  the ■V^OV*  oa  which   the  stands   are   mounted. 

The  first  operation  after  squaring  off  the  bottom  of  the 
feet  is  the  milling  of  the  outer  rim,  thia  beinR  done 
on  the  machine  shown  in  Fig.  10.  The  rotatinjr  drum 
carriaa  a  pair  of  these  arches,  one  right  and  ono  left 
hand.  As  this  drum  rotates  slowly  the  cin-umfcrence 
of  the  rim  of  the  arch  is  carried  past  the  cutter,  plainly 
saan  in  the  photograph,  while  below  this  cutter,  but 
hidden  from  view,  are  two  face  mill.-*  so  located  as  to 
mill  the  inner  and  outer  sides  of  the  rim.  Means  are 
alao  providad  for  automatirnlly  chunKinK  the  space  bo- 
twaan  thaaa  two  cutters  to  allow  for  the  thicker  portion 
of  the  rim  on  one  side  of  the  arch. 

Final  Opbbations  on  the  Arch 

The  final  operations  on  the  arch  are  accomplished  nt 
ono  setting  on  the  machine  shown  in  Fig.  11.  The 
casting  is  clamped  to  the  table  in  a  horisontal  position 
on  its  back  and  the  pair  of  cutters  mounted  on  the 
horisontal  slide  at  the  left  side  of  the  machine  serve 
to  mill  the  spottings  to  which  the  arch  stands  are 
bolted,  while  the  pair  of  cutters  carried  on  the  vertical 
head  in  the  center  of  the  picture  finish  the  spottings 
on  both  sides  of  the  flange.  In  addition  to  these  mill- 

ing operations,  the  holes  for  the  capncrews  securing 
the  sUnds  in  place  are  drilled  and  tapped.  The  table 
of  the  machine  ia  revolved  by  hand  to  its  successive 
positions  under  the  horizontal  cutters,  while  the  ver- 

tical milling,  drilling  and  tapping  heads  are  free  to 
swing  about  the  central  axis  to  any  desired  position. 
The  locations  of  the  various  spottings  and  holes  are  all 
determined  by  tap«'red  slots  in  the  rim  of  the  table  into 
which  plungers,  mountad  on  their  respective  heads,  are 
thrust  to  locate  the  spotting  or  hole  to  be  finished. 

Against  the  outer  rim  of  the  arch,  the  flexible  bend, 
over  which   the   flats   travel,   is   held  by   its  adjusting 
blocks.     It  is  essential  that  this  bend  be  close  to  the 
milled  surface  of  the  arch  and  its  sides  must  therefore 
be  true  and  even.    The  finishing  of  these  sides  is  accom- 

plished, aa  in  the  case  of  the  rim  of  the  arch,  by  feeding 
the  bend  between  two  properly  spaced   face  mills  and 
removing  the  scale  from  both  sides  of  the  casting  at 
the  same  time.     This  operation   is  shown   in   Fig.   12. 
It  will  be  noted  that  this  machine  is  of  a  type  similnr 
to  some  of  the  continuous  milling  machines  which  hn- 
been  recently  developed,  where  the  loading  and  unload- 

ing is  carried  on  while  the  machine  is  in  operation.     A 
rough  casting  may  be  seen  entering  the  cutters,  while 
In  the  rear  the  finished  one  is  just  coming  into  sight. 
The  cutters  are  hidden  from  view  in  the  cut,  but  are 
mounted  on  the  ends  of  the  spindles,  one  on  each  side 
of  the   machine.     Large-diameter    pulleys   for   driving 
the  cutters  are  mounted  directly  on  the  outer  ends  of 
these  spindles.     This  method  of  driving  a  milling  cut- 

ter directly  by  means  of  a  belt  has  been  found  very 
efltcient,   in   as   much   aa   it   eliminates   vibration   and 
tendency  to  chatter  caused  by  a  gear  drive,   the   Mt 
producing  a  certain  cushioning  effect.     Cutters   thus 
driven  require  lass  frequent  griiidings  and  may  be  oper- 

ated at  a  higher  speed  than  those  driven  through  a 
train  of  gears. 

Power  for  driving  the  card  is  applied  to  the  main 
cylinder  shaft  where  a  pair  of  20-ln.  tight-  and  loose- 
webbed  pulleys  receive  the  belt.  On  the  other  end 
of  the  shaft  an  18-in.  pulley  sarvaa  to  drive  the 
lickerin  and  flats.  These  pulleys  require  a  considerable 
amount  of  machine  work  In  as  much  aa  each  is  made 
with  one  or  more  grooves  on  one  side  for  driving  a 
round  belt  in  addition  to  the  crowned  face.    The  outer 
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FIG.  8.     SliAl  r  ILUUGHINQ  LATHE.      PIG.  9.     DOFFER  ROl'GHING  LATHE 

sides  of  the  webs  are  also  turned.  A  special  lathe, 

Fig.  13,  was  developed  for  doing  this  work  by  form- 
ing tools  which  carry  cutters  the  full  width  of  the  sur- 

faces to  be  finished.  Special  attention  is  called  to  the 
massive  design  of  this  machine,  the  headstock  spindle 
being   16  in.   in   diameter.     The   heavy   heads   absorb 

FIG.   12.     FLEXIBLE  BEND  MILLING  MACHINE 

all  vibration  even  under  the  heaviest  cuts.  A  special 
toolblock  is  arranged  for  each  operation,  two  of  which 
are  shown  at  the  base  of  the  machine;  the  one  at  the 
left  being  used  for  forming  the  web  and  rim,  while 
that  on  the  right  blocks  out  the  grooves  and  half  of 
the  crown,  the  other  half  being  finished  in  a  second 
operation  by  turning  the  pulley  around.  A  spring 
chuck  clamps  the  pulley  securely  in  place  while  turning. 

This  machine  also  carries  a  boring  bar  by  which  the 
hole  is  bored  and  reamed  while  the  turning  operation 
is  going  on.  The  average  time  for  finishing  the  pulley 
shown  at  the  left  of  the  machine  is  11  minutes. 

The  boring  out  of  the  ends  of  the  lickerin  shell  also 
proved  to  be  an  operation  which  could  not  be  readily 
or  economically  performed  on  a  commercial  type  of 
tool  and  many  of  the  milling  operations  on  the  various 
smaller  parts  of  the  card  are  such  as  to  require  the 
use  of  gang  or  form  mills.  This  is  also  true  of  many 
of  the  milling  operations  on  other  textile  machines. 
For  this  class  of  work  a  semi-automatic  milling  ma- 

chine is  used. 

Coming  now  to  the  erecting  room,  the  cards  are  set 
up  here  in  rows  of  twenty-five  each  as  shown  in  Fig. 
14.  They  are  completely  assembled  with  the  exception 
of  the  clothing  and  the  flats  and  are  then  run  off  and 
carefully  inspected  before  boxing.  Dowel  pins  are 
provided  wherever  necessary  so  that  the  work  of 
assembling  at  the  mill  is  reduced  to  a  minimum. 

From  the  foregoing  descriptions  and  machines  which 
have  been  illustrated,  there  are  several  points  to  which 
attention  should  be  called.  First,  the  all-impdrtant 
problem  is  to  get  the  actual  labor  cost  per  piece  as  low 

as  possible,  consistent  with  the  high  standard  of  qual- 
ity required.  This  problem  is  somewhat  different  from 

that  of  most  production  shops  where  the  low  cost  of 
production  is  arrived  at  by  getting  as  large  a  produc- 

tion per  machine  per  day  as  possible.  Many  of  these 
special  machines  are  capable  of  turning  out  two,  three 
and  even  four  times  the  amount  of  work  required  and 

are  therefore  often  stopped  from  one-half  to  three- 
quarters  of  the  time.  It  has  therefore  been  found 
advantageous  to  arrange  the  machines  in  groups  so 
that  one  man  by  operating  the  group  will  produce  the 
amount  of  work  required  from  his  machines. 

FIG.   10. ARCH  MILLING.      FIG.   11.     ARCH  MILLING,  DRILLING  AND  TAPn.XG 
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Rewardu  for  SuKKextionn— Discussion 
Bt  F.  p.  Toky 

tn. 

aaaaruw 

T  the  atmve  heading  by  C.  J. 
oa  pas*  44S.  Vol  66.  of  Amoucan  Machin- 
wKb  a  •ub>cct  wbich  I  thinli  ban  been  aome- 

'  of  kOm,  hot  which  at  tha  n*me  time  ia 
It  under  tha  preaent  difAcultiea, 

two  Made*  of  graaa  grow 

Aa  Mr.  Morrtaoa  auggeata.  it  to  a  aquare  deal  that 
la  wtemmrf  trat  ajid  laat.     Many  ncberoM  have  been 

triad,  many  have  diad  almoat  at  birth  for  lack  of  some 
little  link.  In  some  eaaea  it  has  Uhmi  a  jealous  man.iKor 
or  foreman  who  baa  been  at  fault,  in  others,  the  reward 
haa  been  inadequate  to  the  saving  affected.  Rut  this 
would  seldom  kill  a  scheme  where  proper  recognition  is 
forthcoming,  apart  from  the  monetary  element. 

Money.  Promotion  and  Incmeasko  Salary 
POPUU\K  Rewakos 

Some  twenty  years  ago  1  was  connected  with  a  firm 
that  had  a  very  popular  and  successful  scheme  in 
operation.  The  money  award  was  in  moat  cases  small, 
but  promotion  and  inrreaaed  salary  were  certain.  In 
one  case,  a  machinist  who  was  milling  brush  parts  for 
a  motor  developed  a  new  design  that  was  taken  up  by 
the  Arm.  His  reward  was  promotion  to  the  position  of 
foreman  of  the  bru.sh  making  department,  a  position 
practiially  created  for  him.  Soon  he  came  along  with 
other  suggestions  and  he  eventually  became  head  fore- 

man of  the  electrical  department. 
A  suggestion  from  a  turner  of  a  special  chuck  ti> 

allow  for  the  machining  of  enirine  eccentrics  at  one 
setting  brought  as  a  reward  an  assistant  foremanship 
in  the  machine  shop,  which  resulted  later  in  othi  r 

improvements  and  the  ofDcial  position  of  jig  and  flxtun' 
designer.  There  were  also  dozens  of  other  cases  of  men 
getting  increased  wages  and  better  machines  to  operate. 

Ten  years  ago  the  old  manager  died  and  the  sugges- 
tion scheme  lingered  for  a  few  months  then  passed 

away.  The  new  manager  had  the  idea  that  he  could  do 
all  the  suggesting  himself,  or  at  least  lake  all  the 
credit. 

Mr.  Morrison  proposes  a  committee  of  judges.  Whilr 
this  may  be  successful,  I  think  the  manager  alone 
should  have  the  necessary  powers  and  be  the  sole 
judge.  If  the  manager  is  not  broad  enough  to  carry 
out  this  important  part  of  sucessful  maiiaKoment,  hr 
should  be  replaced,  as  also  should  foremen  who  use  thcii 
poaition  to  crib  and  claim  the  ideas  belonging  to  others 

A  Broad-Mindkd  Manages 

In  the  control  of  the  successful  .scheme  mentioned 
above,  the  old  manager  took  full  charge.  Any  idea.s  put 
before  him  were  carefully  considered  and  when  adopt ed 

were  often  considerably  improved  by  his  own  suim'i  ;- 
tions.  for  which  he  never  claimed  the  slightest  i  i'  lit 
but  gave  all  honor  to  the  originator.  All  awards  wti' 
recorded  in  the  works  magazine  published  quartnrl\ 
Anything  especially  good  would  be  described  fully  with 

the  inventor's  photograph,  or  sometimes  inventors  would 
be  Invited  to  descril>e  their  inventions  themselves.  This 
added  additional  charm,  quite  apart  from  the  money 
element,  although  these  descriptions  were  paid  for  at 
liberal  rates. 

Human  nature  ia  very  much  the  same  the  world  over, 
and  nothing  is  so  annoying  as  being  robbed.  Many  men 
would  kick  up  more  fuss  if  robbed  of  one  dollar  than 

they  would  if  they  were  to  lose  fifty.  It  is  the  rob- 
bing of  men's  ideas  that  is  the  great  drawback  to  so 

many  suggestion  schemes  and  that  keeps  work  from 
being  done  on  up-tonlate  lines,  to  the  loss  of  the  firm 
and  the  world  at  large. 

If  we  had  more  broad-minded  managers  always  ready 

to  forget  personality  when  it  is  to  the  firm's  advan- 
tage, as  in  the  case  mentioned  above,  we  would  have 

many  more  successful  suggestion  schemes  and  contented 
workers.    The  pity  Is  that  such  managers  arc  so  scarce. 
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Methods  of  Designing  Tools  for  Turret  Lathes  Continued — Different  Ways  of  Developing  the  Design — 
Detailed  Layouts  for  Pulley  and  Bevel  Ring  Gear 

THERE  are  several  methods  of  making  turre
t 

layouts.  Some  factories  show  a  simple  yet  com- 
plete set-up,  with  all  the  tools  in  place  on  the 

turret.  Others  go  a  step  further  and  show  the  turret 
set-up  with  tools  on  one  sheet,  while  on  another  each 
operation  is  shown  in  detail  with  the  tools  in  their 
respective  positions.  There  is  still  another  method  in 
vogue,  which  shows  all  the  tools  on  the  turret  and  each 
operation  in  detail  on  the  same  sheet.  In  addition  to 
this,  all  tool  numbers  and  reference  numbers  to  draw- 

ings on  which  tool  details  appear  are  given  on  the 
sheet,  and  each  operation  is  specifically  noted  by  means 
of  reference  letters  on  the  various  surfaces  which  are 
to  be  machined. 

In  selecting  a  method,  the  tool  engineer  should  be 
governed  partly  by  factory  conditions  and  the  procedure 
in  the  past.  Judgment  must  be  used  in  the  matter  and 
a  suitable  method  selected  and  standardized  in  order 
to  obtain  uniformity.  If  tool  layouts  are  blueprinted 

and  made  up  in  book  form  for  factory  i-eference,  the 
sizes  of  sheets  should  be  uniform  and  of  such  shape 
that  they  can  be  easily  handled. 

In  Fig.  379  is  shown  a  turret  layout  of  a  plain  pul- 
ley with  all  the  tools  in  position  on  the  turret.  Figs. 

380  and  381  show  the  various  operations  in  detail. 
Referring  to  Fig.  379,  the  work  A  is  a  plain  pulley 
which  is  to  be  turned,  bored  and  faced  on  both  sides. 
It  is  held  by  the  inside  of  the  rim  in  a  set  of  special 
chuck  jaws  B,  which  are  so  made  that  the  facing  tools 
on  the  cross-slide  can  pass  by  the  edge  of  the  flange 
without  interference.  The  toolholder  D  contains  a  bor- 

ing bar,  corner  tool  and  turning  tool  for  the  outside 
diameter,  all  being  used  for  the  roughing  operation. 

The  holder  E  is  a  duplicate  of  D,  except  that  it  is 
used  for  finishing,  and  the  corner  tool  is  left  out  be- 

cause one  cut  is  sufficient  to  do  the  work.  Holder  F 
contains  a  reamer  which  is  arranged  so  that  it  will 
float  and  follow  the  hole  generated  by  the  boring  tools. 
Tools  G  and  H  are  standard  slide  tools,  which  are  used 
for  rough-  and  finish-facing  the  back  of  the  pulley  hub. 
The  cross-slide  in  this  machine  has  a  turret  toolpost  K, 
in  which  are  held  the  tools  used  to  face  the  front  of 
the  hub  and  both  sides  of  the  flange. 

For  the  authors'  fortliooming  book.     All  rights  reserved. 

The  starting  and  completing  of  the  first  operation 
on  the  pulley  is  shown  in  Fig.  380.  The  cross-slide 
tool  L  is  first  used  for  facing  off  the  end  of  the  hub. 
After  this  cut  has  been  started,  the  turret  is  brought 
up  until  the  boring  bar  pilot  enters  the  bushing  and 
the  boring  tool  commences  to  cut.  Soon  after  this 
the  turning  tool  M  comes  into  operation.  About  this 
time  the  facing  tool  L  has  completed  the  work  on  the 
end  of  the  hub;  it  is  therefore  withdrawn  and  the 
turret  toolpost  indexed  to  allow  the  two  facing  tools  O 
and  P  to  be  used  on  the  sides  of  the  flange.  Meanwhile 

the  boring  and  turning  tools  continue  to  cut,  eventu- 

ally completing  their  work,  at  which  time  the  "knock- 
off"  stops  the  turret  slide.  Hand  feed  is  then  used 
to  round  the  comer  of  the  hub  with  the  tool  N. 

In  Fig.  381  is  shown  the  remainder  of  the  operations 
in  detail.  The  cross-slide  tools  continue  to  face  the 
flange  while  the  finish-boring  bar  and  turning  too!  Q 
in  the  holder  E  on  the  second  turret  face  are  brought 

up  and  set  to  work.  The  knock-off  on  the  cross-slide 
stops  the  slide  at  the  proper  point  and  the  facing  tools 
remain  in  the  position  shown,  or  they  can  be  run  back 
out  of  the  way  if  desired. 

The  hole  is  reamed  with  an  adjustable  reamer  R  in 
a  holder  of  the  fioating  type.  On  a  cast-iron  piece 
such  as  that  shown,  the  reamer  is  usually  fed  by  hand 
in  order  to .  size  the  hole  more  rapidly.  If  a  slow 
machine  feed  is  used,  there  is  always  the  possibility  of 
enlarging  the  hole  slightly,  due  to  the  scraping  action 
on  the  edges  of  the  blades.  The  production  is  faster  if 
the  reamer  is  fed  by  hand,  and  the  work  is  more 
uniform. 

The  last  two  operations  on  the  work  are  rough-  and 
finish-facing  the  back  of  the  hub.  A  bar  S  inserted 
in  the  slide-tool  G  is  operated  by  hand  in  a  vertical 
direction.  The  turret  is  brought  against  a  stop  to 
obtain  the  correct  longitudinal  position,  and  held  in 
place  during  the  operation. 

Many  turrets  have  six  sides,  but  there  are  also  those 
with  five,  four  and  three.  The  majority  of  the 
machines  in  common  use  have  either  six  or  four  sides, 
although  on  certain  kinds  of  work  the  others  are  often 
used.  Some  years  ago  a  certain  type  of  turret  lathe 
was  made  with  an  eight-sided  turret ;  but  this  type  was 
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«  roughing  reamer  P  which  is  supported  in  a  floalinK 
holder  Q.  The  fourth  and  last  turret  face  haa  a  holder 
S,  which  is  also  of  the  floating  type  and  carries  the 
finishing  reamer  R. 

This  use  of  two  reamers,  one  for  roughing  and  the 
other  for  finishing,  is  not  common,  yet  it  is  used  occa- 
Kionally  when  very  accurate  work  is  required.  In  thi." 
layout  of  tools  the  attention  of  the  designer  ia  called 
to  the  operation  of  the  turret  turning  tools  and  i\v 
cross-slide  facing  tools,  as  the  lenKths  of  the  variou 
cuts  are  so  nearly  the  same  that  the  turning  and  fa( 
ing  operationa  are  completed  at  practically  the  sami. 
time  with  the  equipment  indicated. 

In  order  to  illustrate  the  application  of  one  of  the 
methods  of  making  turret  layouts,  we  give  a  complete 

layout  In  Figs.  ̂ ^8,  884  and  385  of  a  apecial  equip- 
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ment  used  in  machining  a  bevel  ring  gear  for  the  rear 
axle  of  an  automobile.  Fig.  383  .shows  the  work  A, 
which  is  a  drop  forging  of  alloy  steel,  held  by  the  out- 
.side  in  a  set  of  special  chuck  jaws  1.  These  jaws  are 
undercut,  so  as  to  grip  the  work  firmly  and  prevent  it 
from  being  pulled  out  of  the  jaws  during  the  cutting. 
The  surfaces  which  are  being  machined  are  lettered, 
and  all  tools  used  are  numbered  and  listed  at  the  bot- 

tom of  the  layout  sheet. 
A  brief  description  of  each  operation,  together  with 

a  reference  to  the  portions  of  the  work  on  which  the 
cuts  are  being  taken,  is  given  with  each  layout  showing 
details  of  the  set-up.  For  example,  the  first  operation 
consists  of  rough-boring  the  hole  G  with  a  special  bor- 

ing bar  i,  and  rough-facing  the  surface  F  with  tool  2 
in  the  turret  toolpost  of  the  cross-slide.  The  remainder 
of  the  operations  shown  on  this  sheet  are  clearly  speci- 

fied and  all  tools  used  are  listed  with  their  drawing 
numbers  at  the  bottom  of  the  sheet,  so  that  tool  draw- 

ings can  be  easily  found  when  wanted.  The  title  of 
the  drawing  and  other  information  as  to  the  work  and 
the  machine  on  which  the  tools  are  used  is  given  in 
the  lower  right-hand  corner  of  each  drawing,  in  the 
usual  manner. 

Between  the  first  and  second  turret  lathe  settings, 
the  bolt  holes  are  drilled  in  the  face  F  which  has  just 
been  machined.  This  provides  a  means  of  driving  the 
work  during  the  heavy  cutting  of  the  beveled  faces. 
In  order  to  make  this  layout  clear,  a  description  of  the 
holding  device  is  necessary  and  some  mention  of  the 
other  tools  used  in  Fig.  384.  The  work  is  located  on 
a  large  special  arbor  7,  which  is  fitted  to  an  adapter 
on  the  spindle  in  such  a  way  that  it  can  be  trued  up 
when  necessary  if  it  does  not  run  perfectly  true  with 
the  spindle.  The  arbor  is  provided  with  a  pin  which 
enters  one  of  the  bolt  holes  and  acts  as  a  driver.     A 

Third  Turret  Face 

1  Folic  Jans       3  fleq. 

2  Rojghingfool     I     * 

3  Finishingiool     I     ' 

4  Rough  bcnng  bar  I  » 

B  Finish  '  '  I  > 

t  Sizing  inr      I     • 

taper  plug  in  the  center  of  the  arbor  acts  upon  three 
shoes  which  expand  in  the  hole  and  grip  the  work  and 
center  it  at  the  same  time. 

A  locating  device  8  is  mounted  on  one  of  the  turret 

7  Toper  orbor 

6  locofer                   I  I 

STaparturning attach.  I  » 

10  Taper  cross  slisle      I  » 
11  Radius  fteacf            I  • 

KRouglj  facing  head  I  ' 

I  /leq.Dwg  flallil  15  Finishing  fhcing tool  I Re(f  DngHo. lOlS 

•  1131  14  Roughing  fool             /  »      »     »  1134 

'   9Si  IS  Finishing  tool              I  '     m     t   1134 
"1134  KSpecialtool  slide  and 

'  1251  guide  for  ring  gear     /  •      «     •  mj 

'  1244  n  Toper  bar  Ibr  ring  gear  /  »     »     »  //jy 

FIG.  383. TURRET  LAYOUT  FOR  BEVEI*  RING  GEAR- 
FIRST  SETTING 

PIG.  384.  TURRET  LAYOUT  FOR  BEVEL  RING  GEAR- 
SECOND  SETTING 

faces  and  used  when  setting  up  the  work  on  the  arbor, 
in  order  to  hold  the  piece  up  against  the  shoulder  and 
preserve  the  correct  location.  In  the  first  operation 
in  this  setting,  a  special  taper  turning  attachment  9 
(which  was  described  in  detail  in  a  previous  article)  is 
used  for  turning  the  back  angle  and  boring  the  inside 
angular  surface  of  the  gear  blank  shown  as  B  and  C. 
A  special  toolblock  is  mounted  on  the  slide  for  this 
work,  and  because  of  the  excessive  overhang  a  support 
16  \&  provided,  in  order  to  give  the  necessary  stability 
and  prevent  any  vibration. 

A  special  taper  cross-slide  iO  is  used  for  rough-  and 
finish-facing  the  face  angle  of  the  gear  A,  the  two  tools 
H  and  15  being  used  for  the  work.  These  tools  are 
set  far  enough  apart  so  that  the  roughing  tool  has 
completely  finished  its  work  before  the  finishing  tool 
starts.  The  tools  11,  12  and  13  are  used  for  roughing 
the  inside  surfaces  of  the  blank.  The  combination  of 
a  special  cross-slide  with  a  taper  turning  attachment 
on  the  turret  increases  the  production  greatly  and  gives 
very  accurate  work,  as  all  the  surfaces  are  machined 

by  single-point  tools  controlled  by  accurately  set  taper forms. 



AMERICAN     MACHINIST Vol.  S«,  No.  21 

•I  Ik* 
tar%. 

1W  twrK  b 

M»  atwwB  in  (touil  which  it  being  cut  it  tough  and  "wirey"  no  that  the 
coatimMB  to  work  rmdius  at  the  cutting  point  of  the  tools  is  nicked  to 

hM  bwn  withdrawn,  break  tha  chip  and  make  the  rutting  action  easier. 
ra4t«s  cutter  head  fl  The  groovw  in  ont  tool  overlap  those  in  the  other,  so 

'scuis^ir 6«»tn  Furrti  Foct 

•U.    Tt'RRKT  l^kVOt^  roll  HKVKI.  RING  OKAR— ORTAII.KI>  OPKRATIONS  OF  BiOCONtt  8ICTTINU 

elevation  Fourth  Turret  face 
Vtn/s/it  fiMf/nif} 

eicvoMon  $wH)Turr((  Ibca 

la 

wo.  »M      fOMIH.VnHJ  TOOL  I^VVt'T  rOM  HOTOK  CAHI.NO   WITH  IlKKBimNCU  M.-MRBIIH 

that  the  finished  surface  doea  not  show  any  grooves. 
The  rough-facing  head  72  is  the  next  tool  used  for 

roufrhing  the  surface  E.     The  toolbits  are  nicked  the 
same  as  the  radius  tools  to  break  the  chip,  and  the 

the  stock  from  the  curved  portion 
D.  The  tools  in  this  cutter  head  are 

thry  do  not  interfere  with  the  con- 
of  lh»  lapri    rrnM»-«lide.     The   material 
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tool  positions  are  such  that  the  cross-slide  continues 
to  work  on  the  facing  of  the  angle  without  interference. 

The  blank  has  now  been  completely  roughed  where 

necessary  and  finished  on  all  important  surfaces  except 

the  portion  E,  which  has  only  been  roughed. 
To  be  sure  of  an  absolutely  true  surface  at  E,  the 

work  should  be  faced  with  a  single-point  tool;  but  as 
the  cross-slide  is  set  at  an  angle  it  cannot  be  used,  and 

as  the  turret  has  no  crossfeeding  movement  it  is  evi- 
dent that  it  is  not  available.  In  order  to  overcome  the 

difficulty,  a  special  slide  tool  13  is  mounted  on  the 
turret  so  that  a  single-point  tool  takes  the  position 
shown  ready  for  the  facing  cut  on  the  surface  E.  This 
tool  is  brought  up  to  its  place  just  as  the  angular 

facing  cut  is  completed  by  the  cross-slide.  The  feed 
of  the  latter  is  reversed  and  a  block  on  the  cross-slide 
engages  with  a  slot  in  the  under  side  of  the  sliding 
member  on  the  turret,  thus  causing  the  single-point 
tool  to  move  across  the  surface  to  be  faced  and  pro- 

ducing a  true  and  accurate  finish. 
The  entire  equipment  shown  in  these  layouts  is  con- 

siderably out  of  the  ordinary  and  it  is  not  by  any 
means  cheap;  yet  all  of  the  tools  are  so  designed  that 
they  can  be  adapted  to  a  number  of  different  pieces  of 
work,  so  that  the  cost  distributed  over  the  various 

parts  is  not  excessive.  Furthermore,  the  work  pro- 
duced is  of  great  accuracy,  which  is  an  essential  item 

in  the  manufacture  of  bevel  gears  and  pinions.  The 
production  is  very  rapid,  and  there  is  little  time  wasted 
either  in  setting-up  or  in  machining. 

Another  Method  of  Making  Layout 

When  it  seems  desirable  to  show  a  turret  layout  and 
details  of  the  various  operations  on  the  same  drawing, 
the  arrangement  must  be  carefully  studied  in  order  to 
avoid  confusion.  As  these  layouts  are  used  in  the  fac- 

tory, they  should  be  as  clear  as  possible  so  that  the 
persons  who  use  them  will  be  able  to  understand  the 
tooling  methods  readily.  Fig.  386  shows  a  complete 
layout  for  a  turret  lathe  operation  on  one-half  of  a 
rotor  casing  for  a  gyroscopic  compass.  This  work 
required  great  accuracy  and  the  tool  equipment  was 
designed  with  this  point  in  mind,  although  a  number  of 
standard  toolholders  were  used  because  the  production 
required  is  not  very  high  and  only  a  few  parts  of  any 
one  kind  are  machined  at  one  time. 

The  work  is  held  by  the  outside  in  a  set  of  special 
chuck  jaws  3  in  a  standard  three-jaw  universal  chuck. 
The  casting  is  of  an  aluminum  composition  and  some- 

what fragile,  so  that  the  position  of  the  jaws  in  their 
relation  to  the  work  was  selected  with  care  in  order 
to  avoid  distortion.  A  universal  turning  and  facing 
head  6  holding  a  boring  bar  12  and  various  other  tools 

designated  by  numbei',  is  used  first  on  the  work  for 
roughing  the  surfaces  B,  C,  E,  F,  G  and  H.  The 
tool  7  in  the  cross-slide  turret  toolpost  is  fed  outward 
and  used  in  roughing  oflf  the  surfaces  A  and  D.  The 
second  operation   is  that   of  finishing  C,  F,  G  and  H 

with  another  toolholder  on  the  turret,  and  a  final  cut 
is  taken  across  A  and  D  with  a  tool  18  in  the  cross- 
slide. 

The  third  operation  finishes  E  and  sizes  F  and  H 
using  a  special  boring  bar  22  and  a  forming  tool  21  on 
the  turret  toolpost  of  the  cross-slide.  In  using  the 
latter  the  cross-slide  is  located  against  a  longitudinal 
stop  and  the  tool  fed  outward  by  hand  until  the  indi- 

cating dial  Ml  the  crossfeed  screw  shows  that  the  cor- 
rect diameter  has  been  obtained.  The  operators  would 

allow  the  tool  to  dwell  here  for  a  moment  in  order  to 
obtain  a  smooth  finish. 

The  fourth  operation  is  that  of  reaming  the  hole  F 
with  the  reamer  25,  which  is  held  in  a  special  floating 
holder  in  the  body  of  the  toolholder  27.  This  toolholder 
carries  a  tool  26  used  for  roughing  the  groove  B,  which 
is  very  important  as  it  fits  a  bead  on  the  other  side 
of  the  case.  Attention  is  called  to  the  fact  that  this 
tool  is  held  vertically  instead  of  horizontally  in  order  to 
obtain  as  high  a  degree  of  accuracy  as  possible.  The 
importance  of  this  arrangement  has  been  mentioned 
previously. 

In  the  fifth  operation  a  vertical  slide  toolholder  31 
is  furnished  with  two  tools  30  and  32,  which  are  accu- 

rately set  to  preserve  the  accuracy  of  the  distance  from 
the  face  A  to  the  surface  G.  The  sixth  operation  is  the 
final  sizing  of  the  groove  B  with  tool  34  in  holder  27. 
This  sizing  is  the  last  operation  on  the  work,  because  it 
is  of  such  importance  that  it  is  desirable  to  do  it  alone 
and  thus  make  sure  that  no  changes  in  relation  can 
occur  due  to  the  possible  shifting  of  the  work. 

The  various  examples  of  layouts  given  in  this  article 
cover  a  considerable  variety  of  work,  and  the  methods 
described  are  all  in  use  in  various  factories.  A  decision 
as  to  the  most  suitable  method  for  a  given  shop  should 
be  reached  only  after  a  discussion  of  the  merits  of 
each  and  a  knowledge  of  conditions  which  affect  the 
situation.  Speaking  generally,  the  writers  favor  the 
process  shown  in  Figs.  383,  384  and  385,  largely  be- 

cause the  operations  are  shown  so  clearly,  and  the 
sheets  are  so  proportioned  that  they  can  be  photostated 

and  bound  up  in  a  loose-leaf  letter-size  book  for  con- 
venient reference. 

The  Foreman's  Authority 
By  a.  W.  Brown 

This  is  often  an  undefined  thing;  not  exactly  x, 
the  unknown  quantity,  but  at  least  a  quantity  of  which 
the  true  value  is  not  understood  by  those  of  whom  he 
is  in  charge.  Sometimes,  indeed,  the  foreman  himself 
has  no  sure  comprehension  of  exactly  where  he  stands 
and  of  how  readily  and  how  far  the  management  will 
back  him  up,  should  he  unwittingly  overstep  his 
authority.  Nor  does  he  know  whether  they  will  en- 

dorse his  actions,  should  he  exert  his  authority  to  the 
utmost.  This  matter  should  be  made  clear  alike  to  the 
foreman  and  to  those  under  him. 
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shown  in  Fig.  2.  The  check  nuts  on  the  back  of  the 
studs  at  A  and  A  prevent  drawing  the  outer  clamp  too 
tight  and  distorting  the  piston.  The  bosses  are  faced 
in  the  usual  manner  and  the  piston  washed  and  care- 

fully burred  before  inspection.  The  machine  reaming 
is  done  in  a  special  fixture,  Fig.  3.  The  crossbar  in 
front  slides  forward  to  release  the  piston. 

The  ring  grooves  are  carefully  inspected  and  the 
piston  weighed  on  the  scales  shown  in  Fig.  4.  The 
piston  is  again  washed,  the  pinhole  hand  reamed  to  size 
and  then  washed  a  third  time.  The  rings  are  fitted  to 
the  piston  in  the  assembly  line  and  returned  to  the 
bench  for  the  rest  of  the  operations. 

In  Fig.  4  are  also  shown  a  number  of  the  inspection 
gages  used  on  the  piston.  The  snap  gages  test  the 
diameter  and  the  width  and  depth  of  ring  grooves.  The 
gage  at  A  tests  the  squareness  of  the  hole  with  the 
piston.  The  dial  gage  is  fastened  to  the  large  diameter 
of  the  plug  and  when  turned  to  indicate  both  above  and 
below  the  hole,  it  tells  the  story  of  squareness  of  the 
hole  with  the  body.  Roundness  is  tested  at  B  where 
the  piston  is  revolved  under  the  gage  as  it  lies  on  the 
angle  plate  shown. 

The  method  of  fitting  the  pistons,  or  rather  of  select- 
ing the  pistons  for  any  given  motor,  is  shown  in  Fig.  5. 

FIG.    5.      TESTING  PISTON  CLEARANCE 

A  convenient  wire  handle  enables  the  operator  to  get 

the  "feel"  of  the  piston  in  the  bore  when  the  feeler 
of  proper  thickness  for  the  clearance  is  in  place  beside 
the  piston.  This  view  also  shows  the  large  exhaust 
valves;  the  inlet  valves  are  in  the  removable  head. 

Planing  Flat  Gibs — Discussion 
By  J.  M.  Henry 

The  article  under  the  above  title,  on  page  219  of 
American  Machinist  and  the  criticism  thereof  on  page 
408,  led  the  writer  to  investigate  the  methods  employed 
for  planing  similar  pieces  in  our  plant. 

It  seemed  that  the  bending  of  gibs  was  not  the  proper 
method,  as  the  correction  made  to  overcome  the  spring- 

ing tended  to  set  up  other  strains  that  would  have 
to  be  compensated  for  in  some  manner.  Also,  it  seemed 
that  considerable  care  was'  required  to  get  just  the 
right  amount  of  bend  to  take  care  of  the  "wind." 

Some  time  ago  the  planer  department  became  dis- 
satisfied with  our  methods  on  this  class  of  work,  both 

as  to  time  and  finished  results.  After  some  experi- 
menting the  following  method  was  tried  out  and  has 

proved  so  satisfactory  that  it  has  been  practiced  ever 
since  in  planing  thin  cast-iron  gibs,  both  parallel  and 
taper,  and  on  work  of  similar  character. 

The  castings  as  they  come  from  the  foundry  are 
planed  on  one  edge  and  then  laid  on  the  planer  table 
in  their  natural  position,  shimming  up  where  necessary 
to  make  them  bear  solidly.  The  planed  edge  is  placed 
against  a  block  or  strap  with  a  bunter  against  the 
opposite  unfinished'  edge  bearing  just  a  little  above 
the  center  of  the  piece,  the  object  being  to  force  the 
finished  edge  against  the  solid  support  without  putting 
in  a  "wind"  or  "twist." 

Careful  clamping  is,  of  course,  nine-tenths  of  the 
job,  but  in  this  case  it  is  comparatively  simple.  On 
long  pieces,  blocks  and  hunters  are  used  near  the  ends 
only  and  no  effort  is  made  to  clamp  the  piece  down  on 
the  table,  as  the  edge  friction  may  be  depended  upon 
to  hold  it  in  place. 

After  clamping,  the  upper  surface  is  roughed  and 
finishedi  When  released  the  gib  naturally  takes  a 
"wind,"  that  is  commonly  supposed  to  be  caused  by the  scale  pulling  in  on  the  unfinished  side  after  the 
strain  on  the  opposite  side  has  been  released  by  the 
removal  of  the  scale.  The  piece  is  then  laid  with  the 
finished  side  against  the  table,  forced  down  flat  and 
the  remaining  wide  side  finished  to  bring  the  piece  to 
proper  thickness.  The  result  is  that  in  the  second 
operation  the  strains  set  up  by  the  first  are  com- 

pensated for  and  the  finished  piece  is  found  to  be  flat, 
parallel  and  free  from  twist  or  wind.  Theoretically 
this  seems  reasonable  and  has  been  demonstrated  to 
work  out  in  practice. 

No  one  would  believe  this  to  be  true  when  it  was 
first  suggested,  but  when  the  inspector  was  handed  a 
lot  of  pieces,  half  of  which  were  finished  by  this  method 
and  the  other  half  by  the  old  method  of  roughing  all 
over  and  then  papering  up  for  finishing,  he  could  not 
tell  the  difference.  In  fact  he  picked  out  many  pieces 
machined  the  new  way  as  being  the  most  perfect.  The 
saving  of  time  is  obvious  and  it  is  a  fact  that  very 
little  scraping  is  found  to  be  necessary,  as  all  gibs  are 
straight  and  to  standard  sizes. 

Steel  gibs  and  flat  plates  are  generally  finished  on 
the  vertical  surface  grinder,  as  oftentimes  where  size 
is  unimportant  it  is  necessary  only  to  skim  the  surface. 
Cast-iron  gibs  or  plates  not  to  be  held  to  a  definite 
dimension  are  also  ground.  The  only  reason  why  the 
surface  grinder  and  magnetic  chuck  is  not  generally 
used  for  thin  cast-iron  gibs  lies  in  the  fact  that  it  is 
almost  impossible  to  make  thin  flat  castings  with  a  sur- 

face good  enough  to  supply  a  minimum  allowance  for 
grinding,  and  still  leave  enough  stock  to  obtain  an 
accurate  thickness.  For  this  reason  it  is  found  to  be 
better  practice  to  leave  about  J  inch  for  finish,  and 
plane  to  size  in  this  way.  Large  cast-iron  tables,  ap- 

proximately 1  X  24  X  60  in.  have  been  successfully 
planed  in  the  manner  described,  without  a  trace  of  wind. 

In  some  cases  long  steel  plates  are  milled  and  then 
finish  ground  to  size  following  the  method  of  holding 
at  each  end  in  a  vise  and  depending  upon  side  clamp- 

ing only,  bracing  from  the  under  side  at  the  ends  and 
center  and  allowing  the  piece  to  take  its  natural  position. 

There  is  not  as  much  wind  produced  in  milling  as 
there  is  in  planing,  but  when  it  appears  the  piece  is 
forced  down  on  the  table  before  taking  the  second  cut. 
When  finished,  the  work  is  invariably  flat  and  parallel. 
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Methods  of  Machine  Tool  Design 
Continuation  of  Third  Article — Machine  Tool  Drives — Some  of  the  Possible 

Combtnations  of  (tears  and  Countershafts — BeRinninf;  a  I^oblom 

By  a.  L.  DkLKKIW 

AN  inCUMITBD  niunbrr  of  rombiiutiona  is  po«- 
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aJL  cMBlmlMflik  CMM  palajra.  fast  sBd  slow  back 

(MTk  fM(  aa^  ttam  tiipW  gf«r».  More  than  two 
CMMrtMikafl  ipM^  earn  bo  immL  and  have  been  used; 

n  ia  pMrikli  to  pat  •  ipMd  Tariator  in  the  counter- 
iteft:  It  li  alM  piwHih  to  hava  two  coat  pulltys  in 
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fbw  aUM  avriva:  aadL  wlwra  it  U  poMible  to  uac  them. 

■aajr  prodoea  very  deairabie  reaultJi. 
ia  oae  item  which  must  be  ronntantly 

w*  uor  murv  than  one  countershaft 
with  the  use  of  an  ordinary  art  of  cone 

aad  tkat  is.  that  the  amount  of  power  deliv- 

ered to  the  machine  is  not  constant.  If,  for  instanrr. 
we  have  a  machine  cone  and  counternhnft  cone,  each 
with  a  large  step  of  12  in.  and  a  .small  xtep  of  6  in.  for. 

sa)',  4-in.  single  belt,  and  HupposinK  the  countershafi  t<' 
run  300  r.p.m.  then  the  Urge  step  of  the  rounteisliufi 
cone  ia  capable  of  delivering  5f  hp.  If  the  belt  hud 
Iteen  on  the  small  step  of  the  cone,  the  amount  of  power 

delivered  would  be  only  half  as  mui-h.  ur  2<  hp.  Not 
only  have  we  here  a  wide  variation  in  the  amount  oi 
iwwer  which  the  countershaft  can  deliver,  hiuI  const- 
quently  in  the  amount  of  work  the  machine  can  do,  but. 
as  a  rule,  we  have  the  maximum  amount  of  power  when 
the  minimum  is  rt>(|uired,  and  vice  versa. 

Supposing  that  the  above-mentioned  cones  were  ustnl 
in  u  lathe,  then  we  would  have  the  high  speed  of  the 
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lathe  when  the  belt  is  on  the  large  countershaft  step, 
and  the  low  speed  when  it  is  on  the  small  step.  Now, 
as  a  rule,  we  do  the  heavier  work  when  the  lathe  is 
running  at  the  lower  speeds  and  this  is  exactly  when 
we  obtain  the  least  amount  of  power. 

The  same  thing  happens  when  we  have  variable-speed 
countershafts  and  this  defect  becomes  more  marked  the 
greater  the  difference  in  the  countershaft  speeds.  For 
that  reason  countershaft  speeds  widely  varying  in  the 
number  of  revolutions  per  minute  are  not  often  used. 

The  table  on  the  preceding  page  shows  some  of  the 
combinations  which  are  possible  when  we  use  sucn  ele- 

ments as  fa.st  and  slow  countershafts,  cone  pulleys,  slow 
and  fast  back  gears,  and  slow  and  fast  triple  gears. 

As  was  mentioned  before,  many  other  possibilities 
exist,  and  some  of  the  groupings  given  here  would  not 
be  practical  except  in  some  extraordinary  cases.  The 
first  line  shows  the  various  speeds  we  would  obtain  up 
to  and  including  twenty  speeds.  The  second  line  shows 
the  numerals  by  which  we  refer  to  these  speeds  in  the 
various  groupings.  The  first  possibility  is  that  all  of 
the  speeds  (16  and  sometimes  more)  are  obtained  by 
the  cone  steps  only.  This,  of  course,  is  not  a  practical 
arrangement,  though  there  are  cases  where  as  many  as 
nine  steps  in  a  cone  are  used  in  very  practical  construc- 
tion.s — for  instance,  speed  variators  for  a  grinder. 

The  second  group  uses  either  a  pair  of  cone  pulleys 
combined  with  slow  and  fast  countershaft  or  such  cone 
pulleys  with  back  gear  or  direct  drive.  Here,  again,  it 
is  not  very  likely  that  eight  steps  will  be  used  in  the 
cone,  but  the  general  nature  of  the  drive  remains 
whether  we  use  eight  or  only  three  steps  in  the  cone. 

The  next  group  refers  to  a  pair  of  cone  pulleys  and 
again  slow  and  fast  countershaft,  of  a  somewhat  differ- 

ent arrangement.  In  the  previous  arrangement  the  fast 
countershaft  was  not  used  until  all  the  speeds  of  the 
cone  had  been  exhausted  with  the  slow  countershaft 
speed.  Such  an  arrangement  is  not  very  practical  un- 

less the  speed  variation  obtained  in  the  cones  alone  is 
relatively  small.  In  the  arrangement  shown,  the  fast 

countershaft  speed  is  »•"  X  the  slow  speed,  and  this 
would  either  mean  an  excessively  high  countershaft 
speed  or  an  excessively  low  speed.  In  the  present 
arrangement,  however,  the  countershaft  speeds  alter- 

nate with  the  cone  steps.  For  instance,  if  we  have  the 
belt  on  the  third  step  and  with  the  slow  countershaft 
speed,  we  will  obtain  the  next  higher  machine  speed  by 
leaving  the  belt  on  the  third  step  but  changing  over 
to  the  high  counter  speed.  The  next  higher  machine 
.speed  will  then  be  obtained  by  shifting  back  to  the  low 
countei  speed  and  also  shifting  the  belt  to  the  fourth 
step  of  the  cone.  In  this  arrangement  the  ratio  of  the 
countershaft  speeds  is  r.  Such  an  arrangement  is  quite 
frequently  used  because  we  may  use  then  the  low  coun- 

ter speed  for  roughing  and  the  high  speed  for  finishing, 
obtaining  these  speeds  without  having  to  shift  the  cone 
belt  and  merely  handling  the  shipper  rod. 

The  next  case  shows  a  pair  of  cones,  one  countershaft 
speed,  two  sets  of  back  gears  and  a  direct  drive;  the 
next,  two  countershaft  speeds,  two  cone  pulleys  and 
back  gears.  Here,  again,  we  have  a  large  difference 
between  the  two  counter  speeds,  which  makes  this 
arrangement  unsuitable  except  for  very  special  cases. 
In  general,  the  tabulation  shows  what  arrangements 
are  possible,  though  not  necessarily  desirable. 

In  Figs.  16,  17  and  18  a  number  of  groupings  were 
shown  for  two,  three  or  four  shifts.     The  number  of 

shifts  which  should  be  selected  for  a  machine  depends 
on  circumstances.  If  the  work  done  by  the  machine 
calls  for  frequent  shifting  of  speed  within  a  narrow 
range,  then  it  is  well  to  control  this  entirely  with  one 
shift.     If,  on  the  other  hand,  there  is  a  frequent  shift. 

'  '\vc!.iii,n 

.  JferahoufaUP 

l6Uo4TOr.pm. 

iOOr.e.m. iiiSmOhp. 

48T'6R 

Z5T.4R- 
Idler  atxiuTiOTAR''- 

-tfMTOrpm. 

FIG.  20-A.     FIRST  .\RRAXGEMENT  OF  EIGHT-SPEED  GEAR 
CHANGING  DEVICE   (ABOVE).      FIG.  20-B.      BETTER 

ARRANGEMENT  OF  FIG.  20-A 

say  from  roughing  to  finishing  feed  (which  is  prob- 
ably more  than  the  variation  one  could  get  in  one 

group),  then  it  is  well  to  bunch  the  finishing  feeds  and 
also  the  roughing  feeds  together,  each  in  their  own 
group,  and  have  a  single  shift  from  roughing  to  finish- 

ing. No  general  rules  can  be  given  in  regard  to  this 
matter  and  if  we  wish  to  illustrate  the  analysis  of  a 
gear-changing  device,  we  must  assume  certain  condi- 

tions and  proceed  accordingly. 
In  Fig.  20A  a  gear-changing  device  is  shown  with 

eight  speeds.  There  is  a  driving  pulley  on  the  first 
shaft  which,  we  will  suppose,  runs  500  r.p.m.,  giving 
a  belt  speed  of  3,142  ft.  per  minute  and  capable  of 
transmitting  20  hp.  There  are  two  pairs  of  sliding 
gears  which  can  be  made  to  mesh  either  with  an  idler 
or  with  a  pair  of  compound  gears  which,  in  their  turn, 
mesh  with  a  pair  of  gears  keyed  to  the  second  shaft. 
This  arrangement  may  or  may  not  be  the  best  we  can 
get.  It  is,  however,  the  first  one  we  happen  to  think  of 
and  is  therefore  the  starting  point  of  our  analysis. 

We  will  assume  that  we  desire  to  run  the  last  shaft 

FIG.    21. STANDARD    METHOD   OF   RBCORDING 
PINION  ANAL,Y.SIS 

at  a  low  speed  of  42  and  a  high  speed  of  475  r.p.m. 
As  we  have  two  shifts  we  will  have  the  same  conditions 
as  if  we  had  a  pair  of  cone  pulleys  and  a  set  of  back 
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Bafar*  w  caa  go  fvrthar  w«  muat  drtrrminr  the 
lai  fan  af  tkaaa  gaara.    We  will  «Mumr  that  the 
ia  faarfltor  wtth  thU  pnxcaa.    We  will  make  the 

nickeJ  ataal.  haat-traated  and  hardened. 
w«  raaliaa  rifbt  away  that,  in  order  to  trana- 

■B  88  kp.  at  COO  r^pjB^  w*  would  naad  very  larire  cant- 
of  wkkb  tka  dmnafaraatial  apaad  would  be 

id  aeft  ataal  gaara  would  not  be 
of  tha  taarfng  itp  of  tha  metal 

eaadltion*.    We  mifht  have  made  theaa 

faara  of  mild  atael  and  casehardened,  or  of  tool  steel 
and  hardened,  but  the  latter  choice  in  unHuitable  because 
hardanad  tool  ataal  ia  brittle,  and  the  former  choice 

would  be  alnMMt  aa  axpansi\-e  as  chrome  nickel  steel  und 
wou^  not  hava  aaariy  the  same  atrenrth. 

tfakinc  pinion  A  with  fifteen  teeth,  six  pitch,  and 
therefore  2i  in.  in  diameter,  makes  gear  D  with 
twenty-nine  teeth,  aix  pitch.  As  gear  D  runs  600  r.p.m. 
ita  circumferential  speed  ia  6S3  ft  per  minute.  Without 
ntmrting  to  apaetai  ear*  in  gear  euttiHg,  hardened  steel 
Otan  aiay  rwi  up  to  700  ft.  per  minute,  when  running 
dry.    Our  arrangement  is  therefore  acceptable. 

However,  comparing  the  load  which  the  pinion  must 
atand  and  the  load  it  con  atand.  we  And  that  pinion  A 
ia  not  strong  enough.  There  are  two  things  we  can  do: 
We  can  either  iiKrease  the  pitch  or  increase  the  numlK>r 
of  teeth.  The  smallest  pos.Hible  increase  in  pitch  would 
make  the  pinion  fifteen  teeth,  l^ve  pitch,  and,  as  we  can- 

not change  the  relative  aiiea  of  A  and  D,  the  diameter 
of  B  also  will  be  |  times  greater,  so  that  its  circum- 

ferential speed  will  be  6SS  X  I  which  is  more  than  700 
ft.  per  minute,  and  therefore  not  acceptable. 

If.  on  the  other  hand,  we  change  the  number  of  teeth 
of  pinion  A,  we  increase  it  only  iV  or  less  than  7  per 
cent  for  every  tooth  added.  Giving  this  pinion  sixteen 
teeth  reducea  the  load  sufRciently  to  make  such  a  gear 
strong  enough,  and,  as  this  pinion  is  the  smallaat  of 
the  eight  gears  used  in  the  set.  all  other  gears  are  also 
sufficiently  strong.  The  new  figures  thus  obtained  are 
placed  immediately  above  the  old  figures  in  the  oblongs. 
We  find  that  the  highest  circumferential  speed  of  any 
of  the  gears  is  now  675  ft.  per  minute,  which  is  still 
below  the  maximum. 

It  might  be  remarked  here  that  there  are  two  shifts 
in  the  first  group  but  this  is  only  apparently  so.  The 
two  sets  of  sliding  gears  can  be  handled  with  a  single 
lever  as  is  done  in  the  gear-shift  on  automobiles.  The 
reaaon  why  a  single  lever  can  be  used  for  two  pairs  of 
aliding  gaara  in  one  group  is  that  only  one  of  the  four 
aliding  geara  is  in  mesh,  all  others  run  idle.  If,  on 
the  other  hand,  gears  A,  B,  E  and  F  should  belong  to 
one  group  and  gears  C,  D,  G  and  H  to  another  group, 
it  would  not  be  possible  to  handle  these  two  sets  of 
sliding  gears  with  a  single  lever,  because  two  sets  of 
gears  would  be  running  at  the  same  time. 

The  highest  speed  we  have  given  to  the  second  shift 
is  470  r.p.m.  and  the  lowest  speed  167  r.p.m.  As  the 
last  shaft  in  the  arrangement  must  have  a  low  speed  of 
42  r.p.m.,  we  find  that  we  must  reduce  from  167  to 
42,  which  is  a  ratio  equal  to  4.  Such  a  reduction  is 
very  well  possible  with  one  pair  of  gears,  but  it  would 
mean  that  the  larger  of  the  two  gears  would  be  of 
considerable  site.  In  modern  machine  tool  construc- 

tion where  gears  are  suppoaed  to  be  inside  of  the  frame 
of  the  machine  (at  least  aa  much  as  possible),  large 
gears  are  not  desirable,  and  for  this  reason  we  will 
make  this  reduction  by  means  of  compound  gears,  indi- 

cated by  /,  J,  K  and  L.  The  other  side  of  this  sliding 
gear  arrangement,  however,  requires  no  reduction,  so 
that  we  do  not  need  any  compounding.  However,  if  we 
should  drive  directly  from  M  to  O,  the  last-mentioned 
gear  wouM  run  in  the  opposite  direction  from  gear  L,  so 
that  we  are  compelled  to  insert  the  idler  N, 

As  the  highest  speed  of  pinion  /  is  only  167  r.p.m., 
and  aa  it  also  haa  to  transmit  20  hp..  we  must  calculate 
the  proper  pitch  and  face  for  this  pinion.  We  find  that 
we  will  have  the  neceasary  strength  by  making  it  four 
pitch  with  2A  in.  face,  using  chrome  nickel  steel  again 
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as  our  material.  The  real  active  face  is  only  2  in.,  as 

il  in.  was  allowed  for  the  rounding  of  the  teeth  which 

is  necessary  where  gears  slide  into  mesh  with  each 

other.  Similarly,  the  face  of  the  first  pinion,  which  was 

li!V  in.,  has  also  an  allowance  of  A  in.  for  rounding. 

It  should  be  noted  here  that  the  face  of  a  gear  should 

not  be  more  than  three  times  its  circular  pitch  and,  if 

possible,  should  be  confined  to  two-and-a-half  times  the 
circular  pitch.  There  are  cases  where  we  deviate  from 

this  rule,  but  every  case  should  be  treated  individually 

and  carefully  analyzed  before  we  make  the  face  wider. 
The  reason  why  it  is  not  advisable  to  have  wide  faces 

for  gears  is  the  following:  However  carefully  shafts 

may  be  aligned,  there  is  always  some  small  amount  of 
error.  Besides,  the  pressure  on  the  gear  tooth  or  pos- 

sibly on  the  teeth  of  some  other  gear  will  cause  the 
shaft  to  bend,  thus  bringing  the  teeth  of  two  meshing 

gears  out  of  alignment.  This  will  cause  excessive  pres- 
sure on  the  corners  of  the  teeth,  which  are  liable  to 

break  out.  Actual  practice  shows  that  in  the  great 
majority  of  the  breakage  of  gears  it  was  the  corner  of  a 
tooth  which  first  gave  way. 
We  will  now  check  up  and  see  if  there  is  anything 

in  the  arrangement,  as  sketched  out  in  Fig.  20A,  which 
should  be  modified.  Looking  at  the  first  pair  of  sliding 
gears  we  see  that  when  it  is  in  mesh  on  either  side  the 
working  gear  is  close  to  a  bearing,  which  is  as  it  should 
be.  But  this  is  not  the  case  with  the  compound  gears. 
Where  the  gear  L  meshes  with  K  is  quite  some  distance 
from  its  bearing.  Furthermore  we  notice  that  the  slid- 

ing gear  L-0  is  on  the  last  shaft,  that  is,  the  shaft  sub- 
ject to  the  greatest  torque;  and  it  would  be  better  to 

have  all  gears  on  this  shaft  solidly  keyed  on.  We 
further  notice  that  the  gear  L  receives  heavier  pressure 
from  the  compound  gears  than  the  gear  0  from  the 
direct  drive,  and  we  should  always  aim  to  place  the 
gear  which  receives  the  heaviest  pressure  as  close  to 
the  end  of  the  shaft  as  possible.  In  other  words,  we 
should  reverse  gears  L  and  0.  We  make  these  correc- 

tions and  obtain  Fig.  20B,  which  meets  all  the  objec- 
tions mentioned  above. 

There  is  one  other  point  to  which  we  should  pay 
attention,  namely,  the  idler.  It  would  seem  desirable  to 
have  the  compound  gears  JK  and  the  idler  N  in  line 
with  each  other  so  as  to  be  able  to  run  a  single  shaft 
between  the  bearings  for  the  support  of  these  gears. 
If  we  do  so,  we  must  make  idler  N  with  twenty  teeth. 
As  a  rule,  it  is  not  desirable  to  have  an  idler  between 
two  gears  smaller  than  the  gears  themselves,  though 
this  is  not  a  serious  matter  so  long  as  the  difference 
in  the  number  of  teeth  is  not  too  great.  Twenty  teeth, 
therefore,  will  do.  However,  should  we  wish  to  make 
this  number  greater  we  can  readily  do  so,  for  we  must 
not  forget  that  Fig.  20B  does  not  show  the  gears  in 
actual  relation  to  each  other,  but  shows  them  as  if  they 
were  all  rolled  out  until  the  centerlines  of  their  shafts 
came  in  one  plane  surface. 
Mention  was  made  of  the  analysis  of  the  fifteen  tooth 

pinion,  which  showed  us  the  necessity  of  changing  this 
to  sixteen  teeth.  As  this  kind  of  analysis  should  be 
carried  out  with  every  gear,  clutch,  etc.,  which  we  need 
in  a  driving  arrangement,  we  show  in  Fig.  21  a  stand- 

ard way  of  making  such  an  analysis  rapidly  and  in 
such  a  manner  that  a  record  may  be  kept.  The  sketch 
on  the  left  shows  the  fifteen  tooth  pinion  which  does 
not  need  to  be  sketched  to  size,  as  we  will  depend  en- 

tirely on  figures.     We  put  down  the  various  sizes  in 

the  order  indicated  by  the  letters.  A  shows  the  pitch 
diameter,  B  the  root  diameter,  C  the  diameter  of  the 
shaft,  D  the  diameter  over  the  key  (or  over  the  bush- 

ing, if  the  gear  should  be  running  loose  on  the  shaft), 
and  E  the  thickness  of  metal  between  the  teeth  and  the 
key.  This  amount  of  metal  being  insufficient  we 
changed  the  pinion  to  sixteen  teeth  and  drew  a  new 
sketch  as  shown  on  the  right. 

(Continued  in  next  week's  issue.) 

A  Difficult  Die  Casting 
By  Milton  Wright 

A  rather  difficult  proposition  in  the  way  of  a  die 
casting  is  shown  in  Fig.  1.  It  is  of  an  aluminum  alloy 

and,  except  for  tapping  the  small  holes  for  the  assem- 
bling screws,  is  complete  when  it  leaves  the  die.  The 

picture  shows  two  identical  castings,  one  of  them  re- 
versed to  enable  the  reader  to  see  both  sides.  The 

depth  of  the  casting,  the  extreme  thinness  of  the  walls, 
together  with  the  various  shoulders,  crossholes,  offsets, 

FIG.  1.     A  DIFFICULT  DIE  C.XSTING 

and  recesses,  combine  to  render  the  task  of  design  as 
well  as  construction  anything  but  an  easy  one. 

As  anyone  familiar  with  the  art  of  die-casting  need 
not  be  told,  the  difficulty  of  the  process  lies  not  so  much 
in  the  making  of  a  die  that  will  produce  the  casting, 
as  in  designing  it  so  that  the  casting  may  be  removed 
from  it  without  injury.  In  ordinary  foundry  practice 
where  the  molds  are  of  sand,  a  mold  is  made  and  de- 

stroyed for  each  casting  produced.  Any  shoulder,  off- 
set or  recess  from  which  the  pattern  may  not  be  with- 

drawn without  injury  to  the  mold  is  taken  care  of  by 

"cores"  made  up  of  sand  and  bonding  material,  and  as 
many  sets  of  cores  are  therefore!  required  as  there  are 
castings  to  be  made. 

When  the  mold  is  a  steel  die,  not  only  must  it  be  so 
designed  that  the  casting  will  come  out  but  all  cores 
must  be  so  made  that  they  can  be  withdrawn  before  the 
mold  is  opened,  or  must  come  out  with  the  casting  in 
such  shape  as  to  be  ready  for  instant  replacement  for 
the  next  cast. 

In  the  die  for  making  this  casting,  both  parts  of 
which  are  shown  in  Fig.  2,  there  are  two  loose  cores 
that  come  out  with  the  casting  when  the  latter  is  re- 

moved from  the  mold,  as  well  as  several  others  that  are 
so  arranged  as  to  be  withdrawn  from  the  casting  by 
means  of  levers  and  pinions. 
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bat  llM  ••  oCwt  ot  •boot  i  in.     In  cMt> 

Ife* 
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tki«  fM«  la  vertical,  the  tide*  A  being  at 
•ai  tlw  dU  la  held  betteata  tha  nnvil  and 

of  •  iMriaoalaVir  diapoaad.  pnaanutically  operated 
I  tiMt  aappHaa  tlw  Biciaaary  raaistaoce  to  keep  the 

pBffIa  frooi  bataff  aeparated  by    tha  praaaure  of  the 

Tba  fo«r  piaa  B  n*  doweU  that  insure  the  accurate 

ol  tfM  diaa,  aad  perawDentlv  project  above  the 
TW  atan  of  tiM  eaatint  i»  hollow  and  at  C 

la  a  cae«  that  makaa  thia  hoia.  In  caating  position  the 
flat*  C  la  aoMMwhat  farther  advanead  than  is  here  shown 
■■d  aaati  tha  part  D.  which  ia  alae  a  movable  core 

At  ff  ara  tha  two  laoaa  earaa  pravkmaly  mentioned. 
Thar  ara  devataOad  late  tha  aolid  portion  of  tht-  die 

la  caatlnc  pMilloa.  become  a  portion  of  ita 
bat  in  ejertinc  a  casting  these  parts  are 

oot  with  it  and  must  be  removed  and  replaced 
ia  the  mmM  bafora  proceeding.  In  Fig.  8  these  parts, 

vltll  tha  aaaw  letter,  are  Hhown  as  they  have 
aat  back  la  tha  bmM  but  have  not  been  pushed 
to  placa. 

la  Fig.  S  it  will  be  noted  that  many  small  pins  that 
ar*  aol  vlaibie  in  Fig.  2  projart  from  the  parting  sur- 
facaa  of  tlto  dl«.  Some  of  these  are  cores  for  the  snuiil 

«cr*«  kolaa  bat  aMwt  of  them  are  ejector  pins  for  push- 
iag  the  castiag  oot  of  the  mold.  All  of  these  pins  are 
operated  by  tha  various  levers  that  nay  be  seen  in 
Fig.  2.    Tha  ejector  pin*  are,  of  course,  flush  with  the 

tha 

na  a.   vktail  or  tiib  loosc  cumi 

af  Ika  die  and  form  a  part  of  it  when  a  c«at 
Vkllt  the  core  pins  are  left  projecting  to  form 

The  openings,  marked  F  in  both  Pigs.  2  and  S,  to- 
gether form  tha  aprue  through  which  the  molten  motsl 

enters  the  die.  When  the  two  parts  are  together  tlu.s, 
at  tha  outer  end.  is  a  round  hole  the  entrance  to  which 
is  bavaled  or  countersunk  to  match  tlw  con. wiv'mfinjfly 
be\-vled  spout  of  the  pump. 

The  machine  that  does  the  castiiit;  w;i.s  (ieveloped  l>.v 
the  Atlas  Die  Casting  Co.  for  itx  own  use  and  cannot, 
therefore,  ba  daacribad.  SutlVe  it  to  say  that  the  spout 
of  the  pump,  which  is  suspended  in  the  pot  of  molten 
metal,  is  forced  against  the  opening  of  the  sprue  and. 
while  firmly  clamped  in  position,  air  at  200-lb.  preaxure 
is  admitted  to  the  pump,  shooting  the  molten  metal  inti 
the  die  and  effectually  filling  every  crevice  thereof. 

U|>on  opening  the  die  the  flrnt  move  i8  to  withdntw 
hII  the  cores  by  means  of  their  respective  levers.  The 
operator  then  pulls  forward  the  lever  connected  with 
the  ejector  pins,  pushing  the  casting  slowly  and  evenly 
••ut  of  the  die.  It  will  be  noted  in  Fig.  3  that  there 
are  ejector  pins  under  the  loose  cores  E,  so  that  these 
part.<  are  pushed  out  with  the  casting  and  no  strain  ia 
imposed  upon  the  latter,  which  at  this  stage  is  very 
fragile  because  of  its  heat. 

This  die  was  designed  by  Nathan  Lester,  engineer 
of  the  Atlas  Die  Casting  Co.,  as  was  also  the  casting 
machines  used  by  this  company. 

I..iteral  Obedience 
By  Robert  Grimshaw 

In  certain  classes  of  work  there  are  reasons  why  in- 
structions should  be  obeyed  literally;  other  action  would 

involve  fruitless  discussion  and  costly,  even  fatal  delay. 
Whether  all  orders  shall  or  shall  not  be  obeyed  to  the 

letter;  whether  as  the  printer  says,  one  must  "follow 
copy,  even  if  it  goes  out  of  the  window";  whether,  as 
the  common  phrase  goes,  one  must  "obey  orders,  even 
if  it  breaks  owners," — depends  on  the  class  of  work, 
the  type  and  experience  of  the  worker,  and  the  degree 

of  emergency.  One  thing  is  certain : — where  orders 
are  in  writing  and  are  understood,  responsibility  for 
any  undeKJrable  consequence  of  following  them  to  the 
letter  is  readily  placed. 

At  the  same  time,  if  the  foreman  sees  beyond  all 
question  that  orders  sent  him  are  impossible  to  follow 
literally,  or  if  so  followed  would  bring  about  trouble, 
it  is  his  duty  to  say  so,  at  once;  just  as  it  is  the  duty 
of  an  apothecary  who  finds  an  error  in  a  prescription, 
to  communicate  at  once  with  the  prescribing  physician. 

Erratum 

We  hasten  to  correct  an  error  which  appeared  on 
page  688g  in  our  issue  of  May  4.  In  the  Gipping 
Index  description  of  the  portable  automatic  punch  for 

hardness  testing  the  word  "scleroscope"  was  used  in  the 
title.  Our  attention  has  been  called  by  the  Shore  Instru- 

ment and  Manufacturing  Co.  to  the  fact  that  "sclero- 
scope" is  a  registered  trademark  in  the  United  States 

Patent  Office  and  cannot  be  used  except  in  connection 
with  the  device  njade  by  this  firm.  We  wish  to  ssy 

that  the  Case  Hardening  Service  Co.,  of  Cleve- 
land, distributor  of  the  punch,  is  blameless  in  (his 

matter  as  the  word  scleroscope  was  added  to  the  title  of 
the  description  through  a  clerical  error  in  our  own 
oflWe.  We  shall  publish  in  an  early  issue  a  corrected 
Clipping  Index  description  to  supersede  the  one  in  the 
May  4  issue. 
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The  Grinding  of  Gear  Teeth 
and  Its  Future  in  the  Industry 

Conclusion — Application  of  Ground  Gear  Teeth  in  the  Automotive  Industry — Overcoming 
the  Effects  of  Heat-Treatment — Elimination  of  Noisy  Gearing  by  Grinding 

By  R.  S.  DRUMMOND 
Vlf  e-PresiUtnt,    Oear   Grinding   Machine   Co. 

AS  a  sample  of  the  stock  removed  from  gear  teeth  by 
/\  grinding  process,  figures  are  given  bearing  on 

J_  A.  gears  similar  to  those  in  automobile  transmis- 
sions, varying  in  size  from  2  in.  in  diameter  to  8  in.,  of 

6  or  7  pitch,  and  g  to  U-in.  face,  either  casehardened  or 
oil-treated. 

On  such  gears  it  is  usual  to  correct  the  tooth  curve 

and  give  a  good  finish  to  the  tooth  surface  by  the  re- 
moval of  approximately  0.003  in.  from  each  side  of  the 

tooth.  Where  the  inaccuracies  of  machine  work  or  the 

distortion  of  heat-treatment  is  rather  excessive,  it 
sometimes  becomes  necessary  to  remove  as  much  as 
0.006  in.  from  the  surface  of  the  tooth  on  both  sides. 
The  removal  of  this  amount  of  stock,  0.003  to  0.006  in., 
will  remove  from  the  thickness  of  each  tooth  from 
0.006  to  0.012  in.,  adding  that  much  to  backlash  in  a 
given  gear,  or  double  this  amount  in  a  pair  of  gears 
meshing  together.  We  find  that  on  the  average  we 
can  expect  the  backlash  to  increase  0.010  to  0.015  in. 
in  commercial  transmission  gears,  due  to  the  removal 
of  stock  by  the  grinding  process. 

Permissible  Backlash 

This  brings  up  the  important  subject  of  backlash 
and  its  effect  on  gear  operation  with  respect  to  uni- 

formity of  transmission  of  power  and  noise.  It  has 
been  our  experience  over  several  years  that  transmis- 

sions are  normally  helped  by  increase  of  backlash — for 
a  long  time  manufacturers  of  this  product  held  the 
backlash  so  close  (0.004  to  0.006  in.)  that  a  serious  oil 
hammer  was  evident,  especially  in  cold  weather.  As 
the  backlash  increased  this  disappeared. 

In  the  normal  operation  of  gears  0.022  in.  backlash 
has  been  found  highly  satisfactory  in  high  grade  trans- 

missions. The  only  unsatisfactory  result  of  additional 
backlash  comes  from  the  accumulated  backlash  between 

a  series  of  gears  where  the  driven  member  over-runs 
the  driver — as  in  a  car  coasting  against  the  engine. 
This  will  accumulate  the  backlash,  and  cause  the  gears 
to  tap  against  one  another  with  a  single  distinct  tap, 
which  is  normally  not  objectionable  in  automobile 
transmissions.  It  is  unusual  for  drivers  to  continu- 

ously surge  their  cars  backward  and  forward. 

Casehardening 

The  depth  of  casehardening  of  such  gears,  which  Is 
usually  specified  0.035  in.  or  more,  is  amply  sufficient 
to  permit  of  the  grinding  of  gear  teeth  for  salvage 
purposes,  or  for  finishing  gears  with  grinding  stock 

allowed,  without  altei'ation  of  casehardened  limits.  A 
reduction  of  0.006  in.  from  the  specified  0.025  in. 
minimum  will  still  leave  ample  case.  Some  manufac- 

turers prefer  to  make  the  case  0.040  in.  deep  and  this 
has  proved  entirely  satisfactory. 

Paper  presented  at  Buffalo  convention  of  the  .\mprican  Gear 
Manufacturers'   Association. 

In  the  rapid  and  economical  operation  of  grinding 
gear  teeth  certain  machine  limits  are  important.  We 
mention  them  as  follows: 

(a)  Variations  in  the  bore  of  the  gear  may  be  per- 
mitted in  automobile  transmissions  to  vary  0.000  to 

0.001   in.  over  specified  size. 
(b)  The  hub  face  may  be  permitted  to  run  out  up 

to  0.001  in. 

(c)  Outside  diameter  may  have  a  run  out  of  0.005 
in.  in  gears  from  2  to  8  in.  in  diameter. 

(d)  Index  error  may  be  permitted  in  a  rough 
machine  product  up  to  0.003  in. 

Such  discrepancies  in  the  rough  product  are  well 
within  ordinary  machine  limits  of  machine  production 
without  need  for  special  features  and  accuracy  of  gear 
tooth  cutting  or  gear  manufacture.  The  bore  and  the 
face  of  the  gear  as  mentioned  are  important  because 
it  is  customary  to  grind  gears  in  groups  of  from  1  to 
12,    according   to    their    size   and   general   proportions. 

The  limits  for  grinding  stock  permit  of  the  elimination 
of  normal  errors  in  run  out  or  index  error  as  men- 
tioned. 

Should  these  errors  in  run  out  or  indexing  or  thick- 
ness of  the  tooth  be  exceeded,  it  is  necessary  in  finish 

grinding  of  the  teeth  to  remove  additional  material 
which  in  turn  increases  the  backlash  but  otherwise  does 
no  harm  in  transmission  gears. 

Recommended  Grinding  Stock 

In  sleeve  gears  (main  driving  pinion  and  stem  gear) 
it  is  desirable  to  fit  the  sleeve  gear  with  great  accuracy 
into  the  mating  second  speed  gear  with  the  internal 
tooth  construction.  We  find  on  such  sleeve  gears  in 
the  rough  the  amount  of  stock  desirable  is  0.010  to 
0.014  in.  over  desired  tooth  thickness.  This  amount 
of  stock  permits  the  grinding  of  the  sleeve  gear  down 
to  an  exact  size  which  will  accurately  and  snugly  fit 
the  internal  teeth  on  the  second  speed  clutch  connection 
w)iich  is  used  in  direct  drive  on  most  cars. 

It  is  usual  to  leave  the  teeth  of  other  gears  of  a 
normal  transmission  with  0.006  to  0.012  in.  over  de- 

sired  tooth   thickness. 
These  limits  of  tooth  thickness  are  in  common  use 

in  the  manufacture  of  several  types  of  transmissions 
with  a  backlash  in  the  main  driving  gears  of  0.008  to 
0.012  in.  backlash  and  in  other  gear  combinations  from 
0.012  to  0.020  in.  backlash. 

In  discussing  this  general  subject  of  removal  of  stock, 
it  is  important  to  state  here  that  the  minimum  amount 
of  stock  which  can  be  removed  is  microscopic. 

The  only  tooth  form  of  importance  is  the  pure  in- 
volute curve.  Our  experience  has  proven  that  the  closer 

the  form  of  the  tooth  is  held  to  the  accurate  involute 
form  without  modifications  the  better  the  gears  operate 
with  respect  to  quiet  and  accurate  operation.  Ground 
gears   wi+h   proper    accurate    tooth    form   will    operate 
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r«al«r«  of  tk*  eoMtnactioa  pco- 

H  y  trm  that  CMtain  bnittn  of  tooth  and  c«rtain 

•Mill*  cvrvw  u«  BOf*  partkalwiy  »ult«d  to  m  vi%*vn 
taM  af  tMffc.  aa  for  iaaUnc*.  th*  <k>\-«>lopmrnt  of  gfr 

ia  MMMMbOa  trmBUuauoas  hjw  t<xla>'  centered 
the  aw  of  VHU*  of  «  or  7  pitch  and  preaaure 

■via  af  tt  AiC.  ar  Mac*.  TiMaa  taan  require  relief 
tar  muk  laiaifaiwia  aa  atrara  froan  natural  abutting 

af  laalk  4m  to  tiM  auasber*  of  the  teeth  in  contact. 

PW  laaUaca^  la  IS  taetk  ronninf  with  14  this  abrupt 
kattliW  af  tike  laatli  ia  due  to  the  number  of  teeth  and 
li  laMawad  Ir  tanaaaliw  the  praaaart  aofle  until  the 
aAat  ̂ tmmlmt%.  WWr*  thia  Ineraaaa  in  pressure 
■■ila  to  aal  daatral  aaaw  tmiaaUaaloa  caaaa  hava  baaa 
carrH<a4  for  tkto  dafart  hgr  the  radtKtIea  of  tha  outaida 
duaeter  of  the  gear  tooth  to  the  point  which  elimi- 

Mo  UNmnAL  Tooth  Lbnotr 

TWre  to  aa  aaa  toath  length  which  is  universally 
corrwl.  aHhaagh  tha  aormal  standard  full  length  tooth 

Itself  beet  to  qaiet  operation,  due  to  its  lo.ig 
of  roatart  and  the  fact  that  one  tooth  is  in  full 

the  next  tooth  following  takes  hold. 

la  nadlHg  variooa  papers  on  gearing,  one  is  im- 
arllh  tha  aaater  of  times  that  the  theory  of 

af  tha  tiaa  iaeohite  is  fully  deecribed  and  how 
Uttla  aWawttoa  to  paid  to  the  action  of  curves  which 
aiv  aaaal  ea  gaar  teeth.  Examinations  of  hundreds  of 
lots  af  taars  tatallng  nuuiy  thousands,  show  that  the 
preralent  toath  c ureas  are  approximate  involutes,  but 
practically  eavar  within  0.002  in.  of  accuracy,  unless 

aflar  haat-4reatai«nt.  As  a  sample,  we  would 
whoaa  standards  and  masters  for 

tha  laat  iea  yaara  hava  been  a  misplaced  involute 
lacatad  OJtW  la.  low  on  the  drive  side  and  0.005  in.  low 
aa  tha  coast. 

Taath  aecaratety  fonnad  to  the  true  involute  curve 
wU  operate  mecmnUfy  and  relatively  quietly  on  spread 
caalar  dMaara.  bat  in  gear  cutting  it  frequently  occurs 
that  oae  of  a  pair  of  gears  will  be  off  in  form  and 
■aiha  aaUe-  The  action  of  gears  operating  with  curves 
ptoead  too  high  or  too  low  is  to  cause  the  gears  to  move 
with  a  spaed  varying  ap  and  down  with  each  tooth 
artloa. 

Aaather  effect  is  that  the  next  mating  tooth  contacts 
•Ith  Ma  aute  at  a  different  speed  fmm  the  mate  caus- 
tov  aa  taipact.  It  is  rarely  possible  to  secure  double 
<aalh  acttoa.  This  has  the  effect  of  giving  the  full 
irMaff  ferca  aa  a  wearing  preesure  on  the  tooth  at 
tha  pariad  of  graataat  sliding  action. 

Lart  jraar  wa  aahragad  50.000  gears  for  one  concern 
la  DttfolL  Thaae  gaara  had  been  previously  cut  to 
aiaa  aad  tha  grinding  operation  added  an  average  of 
■PpigiBtaalily  OJtXt  in.  backlash,  but  the  gears  were 
^iat  after  griadiat  and  very  noisy  before  grinding. 

lad  faiproper  tooth  form  when  they 
wa  tlmfif  ground  down  the  surface  of 

tha  laotfi  to  a  tree  cvrre  and  the  gean  became  quiet. 
la  aaa«har  iaataaca  w*  ground  for  an  automobile  manu- 
flactarar  daring  a  thrse  months  period  85,000  gears 

hasa  pat  oe  the  shelf  during  the  previous 
aa  rejartad  and  scrap  parts.  These  gears 

~  the  ordinary  inapcction  as  to  size  and falrty  well,  bat  they  were  noisy 
into  transmisaiona. 

The  nost  common  error  causing  gear  noise  i.<«  tha 
miaplacing  of  curves  so  that  after  each  tooth  contact 
the  mating  gear  is  accelerated  or  retarded  abruptly. 

Irregular  surface  contart  due  to  bad  .sha|H>  of  tha 
curve  appUad.  Thia  fre<iu«>ntly  causes  the  oil  film  be> 
tween  tha  taath  to  be  brolton  down,  giving  a  m<<tal  (•> 
metal  contact  which  is  noisy. 

Improper    inspection    of   cutters   or    hobbs    used    in 
finish  cutting  gears.     It  is  safe  to  estimate  that  25  per 
cent  of  the  cutters  and  hobbs  offered  on  the  market 
are  sufficiently   inaccurate   to  cause   gear  noise   unless 
aome  master  adjustment   i»  made  on  the  machine  t 
modify  their  effect.    When  one  considers  the  large  nun 
ber  of  rejected  cutters  It  is  uncomfortable  to  consiil. 
what  becomaa  of  these  parts  which  are  returned  to  the 
manufacturer. 

The  usual  practice  of  locating  the  bore  of  the  K.'nr 
by  use  of  pins  between  the  teeth  when  the  gear  ih  k 
quired  to  operate  on  a  splined  shaft  causes  noise.    Tl 
object  of  the  number  of  pins  between  the  teeth  is  lo 
centralize   the   btire   with    the   distorted   or   misformod 
teeth  and  at  its  best  this  practice  only  divides  the  en 
which  is  present  in  the  teeth  held  by  the  pins.     Tin.-. 
method  does  not  eliminate  the  error;  it  simply  divides 
it.     In  gear  grinding  practiee  it  is  recommended  that 
the   gears   be  central   from   splined   grooves  when   the 
liore   is   ground.     This   centralises   the   bore   with   the 
splined    grooves,    the    gear    is    then    mounted    on    this 
ground  bore  and  the  error  is  removed  from  the  teeth 
so  that  all  three  parts  are  centralized,  the  gear  teeth, 
the  (tore  and  the  splined  grooves. 

The  fit  of  the  main  driving  pinion  into  the  second 
speed  gear  is  another  cau.se.  This  causes  a  very  dis- 

tasteful rattle  when  the  fit  is  not  accurately  made.  In 
gear  grinding  practice  it  is  easy  to  Rrind  the  driving 
pinion  to  size  not  only  within  the  pro|H'r  limits,  but 
so  that  it  makes  a  close  fit  in  the  space  provided  in  the 
second  speed  gear. 

Undue  stubbing  of  teeth  is  another  frequent  cause 
for  noise.  This  arises  from  the  adoption  of  a  stub 

design  because  it  is  easy  to  say  "stub,"  rather  than 
because  this  combination  of  length  or  pitch  is  a  go<><l 
design.  In  a  recent  job  handled  by  us  stub  teeth  wer' 
recommended  and  used  by  a  manufacturer  where  tli 
ahafts  were  normally  spread  up  to  0.015  in.  and  the 
gears  were  made  with  a  normal  amount  of  undersize 
on  the  O.  D.  and  normal  amount  of  eccentricity.  Al- 

though these  conditions  were  known,  the  manufacturer 
supplied  these  stub  teeth  and  a  totally  unsatisfactory 
job  resulted.  The  teeth  would  not  carry  over  properly 
from  one  to  the  next,  there  being  bearing  on  the  end 
of  the  receding  tooth  of  only  about  0.008  in,  from  the 
top  when  the  next  tooth  came  in  contact.  , 

Indicating  Tooth  Length  i 

There  would  appear  to  be  no  reasonable  basis  for  the 
present  general  practice  of  lal)eling  6-8,  7-9,  etc.  aa  the 
length  of  the  teeth  so  indicated  are  not  proportioned  to 
one  another.  The  ratio  6-8  being  equal  to  0.76  and  the 
ratio  7-9  being  equal  to  0.77,  etc.  It  is  disastrous  to 
design  gear  teeth  so  that  one  loses  its  load  or  takes 
it  up  before  the  other  is  in  full  contact,  and  by  full 
contact  we  mean  more  than  just  edge  contact  on  the 
end  of  the  tooth. 

Gear  teeth  must  not  only  be  long  enough  to  reaih 
from  one  tooth  to  the  next,  but  for  normal  quiet  opem 
tion  they  should  be  enough  longer  so  that  the  next 
tooth  following  will  reach  a  full  satisfactory  contact 
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before  the  receding  tooth  leaves  contact.  This  must 

also  be  effective  under  normal  errors  in  machining  such 

as  run  outs,  index  error,  undersize  condition,  etc. 

Under  certain  conditions  stub  teeth  can  be  produced 

faster  than  long  ones.  This  may  recommend  the  ma- 
chines but  it  does  not  necessarily  recommend  stub 

teeth.  We  find  the  tendency  of  the  market  away  from 

this  design  and  transmission  builders  today  are  looking 

with  favor  on  longer  teeth  and  finding  that  the  cost  of 
manufacture  is  not  necessarily  greater  when  conditions 

of  trouble  and  noise  are  taken  into  account.  The  full 

tooth  gives  ordinarily  a  longer  period  of  contact  and 
lends  itself  to  an  easier,  less  abrupt  contact  and  an 
easier,  less  abrupt  leaving  of  contact. 

Another  feature  of  design  causing  trouble  is  pressure 

angle.  Our  forefathers  selected  14i-deg.  pressure 
angle  just  as  years  ago  they  selected  window  glass 
6  X  8  in.  in  size;  we  followed  that  practice  for  years 
afraid  to  change — some  are  doing  it  yet.  All  theory 
and  practice  point  toward  improved  operation  of  gears 
when  made  with  sufficient  pressure  angle.  It  is  practi- 

cal to  recommend  a  pressure  angle  of  sufficient  degree 
to  avoid  modifications  of  tooth  for  natural  interference. 
In  most  transmissions  today  20-deg.  pressure  angle  is 
adopted  practice;  in  some  we  have  used  22},  24  and  27 
deg.  The  so-called  excessive  pressure  on  bearings  has 
not  been  proved  to  be  an  objectionable  feature  in  auto- 

mobile high  speed  transmission  gears.  The  mating  up 
of  gears  of  14i-deg.  pressure  angle  in  combinations  ap- 

proximating 14  teeth  requires  an  extreme  accuracy 
out  of  all  proportion  when  it  is  considered  how  easy  it 
is  to  make  the  same  gears  with  a  larger  pressure  angle. 
Perhaps  the  chief  causes  of  gear  noise  in  transmis- 

sions lies  in  distortion  due  to  heat-treatment.  The  cost 
of  distorted  gear  teeth  in  rejected  gears  and  tearing 
down  transmissions  is  so  great  that  it  is  fair  to  assume 
that  the  cost  entailed  in  grinding  the  parts  accurately 
after  heat-treatment  will  not  exceed  the  cost  of  rejec- 

tions and  troubles. 

Cost  of  Gear  Grinding 

It  has  been  proved  that  where  accuracy  or  silence  of 
operation  are  important  factors  in  the  gear  product, 
the  finish  grinding  of  the  gears  after  rough  machining 
is  more  economical  than  the  finish  cutting  of  the  gears. 
The  average  cost  as  furnished  by  several  manufac- 

turers for  tearing  down  and  changing  gears  in  trans- 
mission is  $3  per  transmission.  The  average  cost  as 

furnished  by  several  car  builders  for  tearing  a  trans- 
mission out  of  an  assembled  car  entailing  the  removal 

of  the  car  from  production  assembly,  is  $15  per  car. 
The  average  cost  of  changing  the  idler  gear  where  a 
cap  is  provided  on  the  side  is  about  50  cents  per  gear. 

Recently  in  an  automobile  shop  the  number  of  tear- 
downs  of  closed  car  transmissions  exceeded  sixty  per 
day.  In  another  shop  recently  the  tear-downs  involved 
50  per  cent  of  all  transmission  assembled.  When  gears 
are  being  produced  in  quantities  exceeding  1,000  pieces 
of  a  kind  per  month,  the  finishing  by  the  grinding  proc- 

ess is  in  itself  less  than  the  cost  of  finishing  by  the 
cutting  process. 

In  computing  the  item  of  cost,  it  is  well  to  take  into 
account  the  high  cost  of  finish  cutting  of  gear  teeth. 
All  the  operations  on  the  gear  blank  up  to  the  finish 
cutting  can  be  performed  as  machine  shop  operations, 
not  as  gear  cutting,  and  it  should  be  properly  charged 
with  machine  shop  overhead,  not  gear  department  over- 

head. Limits  of  accuracy  on  the  gear  teeth  when  pre- 
pared for  grinding  allow  a  leeway  on  the  thickness  on 

the  tooth  as  much  as  0.005  in. 
The  roughing  operation  can  be  performed  at  the 

maximum  speed  of  the  cutter  and  the  machine,  not  as 
a  slowed-up  operation.  There  is  no  rolling  of  the  gears, 
no  remating  of  the  gears;  no  rejection  for  runouts;  no 
rejection  for  bad  curve  position,  no  rejection  for  index 
error;  no  rejection  from  running  gears  in  power  test; 

no  cost  of  running  in  gears;  no  excessive  cost  of  tear- 
ing out  transmissions  are  involved  when  the  gears  are 

ground.  The  production  of  rough  gear  blanks  finished 
on  the  bore  and  face  is  a  machine  operation  with 
machine  shop  overhead,  at  least  150  per  cent  less  in 
cost  than  gear  department  overhead. 

You  should  realize  further  that  the  scrap  gears  which 

are  accumulated  in  the  gear  shop  are  largely  accu- 
mulated after  finish  cutting.  The  normal  scrap  loss 

in  the  gear  grinding  process  does  not  equal  1  per  cent.. 

Wear  op  Gear  Teeth 

It  is  quite  improbable  that  you  would  accept  bearings 
and  shafts,  the  surfaces  of  which  were  as  rough  as  the 
ordinary  gear  tooth.  You  realize  that  such  uneven 
surfaces  would  begin  at  once  to  wear  down  the  bear- 

ings. A  recent  article  on  the  subject  of  gear  tooth 
wear  by  E.  R.  Ross  showed  how  it  began  at  or  near 
the  pitch  line,  and  how  it  progressed  along  the  gear 
tooth,  spoiling  more  and  more  of  the  surface  of  the 
tooth  exactly  as  a  rough  shaft  wears  a  bearing. 

A  great  deal  has  been  said  on  the  subject  of  modify- 
ing the  wear  by  the  use  of  special  steels  and  very  little 

has  been  said  of  eliminating  the  wear  by  providing  an 
accurate  surface  which  will  tend  to  avoid  the  begin- 

ning of  wear.  The  ground  surface  on  a  tooth  lends 
itself  to  the  avoidance  of  tooth  wear  in  exactly  the 
same  relation  and  exactly  the  same  extent  that  a  ground 
bearing  on  a  shaft  avoids  the  beginning  of  wear. 

We  have  referred  to  the  roughness  of  the  tooth  punc- 
turing the  oil  film.  In  this  connection  you  will  realize 

that  no  wear  can  begin  until  the  oil  film  between  the 
parts  has  been  punctured  or  squeezed  out.  Rough  tooth 
surface  punctures  the  oil  between  the  teeth  and  starts 
the  wear;  also  misplaced  curves  cause  abrupt,  sharp 
contacts  between  the  teeth  which  will  puncture  the  oil 
film  and  cause  wear.  The  average  surface  condition 
of  heat-treated  gears  would  be  rejected  at  sight  for 
any  use  in  a  running  bearing.  When  properly  designed 
and  made,  gear  teeth  slide  and  roll  on  a  film  of  oil  with 
no  more  wear  than  is  present  in  a  shaft  accurately 
made  and  operated  under  well  lubricated  conditions. 

Can  you  imagine  a  manufacturer  assembling  any 
other  power  transmission  bearing  by  rubbing  it  against 
its  bearing  with  his  eyes  shut  and  determining  totally 
by  the  touch  of  the  finished  product  whether  the  parts 
are  mated  sufficiently  close  to  operate  quietly  and  with- 

out wear?  Many  times  we  have  heard  complimentary 

remarks  about  the  "appearance  of  the  tooth  surface," 
just  as  if  it  were  a  miracle  that  it  ever  looked  smooth. 

We  frequently  hear  of  machine  tools  with  wear  on 
the  gear  tooth  which  causes  inaccuracy  of  operation. 
We  expect  a  big  advance  in  the  manufacture  of  ma- 

chine tool  gears  by  the  introduction  of  hardening  and 
grinding  on  these  parts.  Experience  has  proved  that 
such  gears  can  be  made  with  great  accuracy  so  that 
they  will  operate  quietly  and  without  the  ordhiary 
well  known  wear. 
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Automotive  Service  Methods  and  Equipment 
X.    Hoae-aude Tf>ol*t  for  Repairing  Ford  Cars — A  Simple  Method  of  Holding: 

TVaB»nw>.>iuiu»  for  Repairing — A  Safety  Device— Other  Tools 
By  HOWARD  CAMPBELL 

WmMmh  Mtlaiur,  ammucax  UAi-MiMrr 

MODERN  tariMM  hMCVM  todapM
id  ao  nuch  on 

th»  toliplHat  M  •  MMUM  of  ceouBttnieation  that 

maj  dlM«p(loa  of  the  trW^hotm  Mnrke  i:«  ron- 
liiirii  iIttT  ta  Uw  Ucht  of  a  c«U«tro|>lM.  Thu«  it 
ia  tkai  JMiwIiaK  and  aura  traaaportation  of  man  and 

i  la  •  Moaaaitjr,  for  wbkh  the  aarvice  atation  Is 

t  of  the  Illinois  B«ll  Tele- 
ita  aquipment  a  number  of Oil 

throuirh  the  bu»hinir  to  serve  as  a  guidp.  while 
th«  upper  part  is  of  the  same  dimension  aa  the  o.d.  of 
the  bushing.  This  pin  is  used  both  for  removing  and 
repUcing. 

Tools  for  removing,  facing  Biid  replacing  Ford  driv 
shaft  tube  bushings  are  shown  in  Fig.  S.    Tool  A,  onl\ 
part  of  which  shows  in  the  picture,  is  turned  to  a  diaiii 
eter  that  will  allow  it  to  pass  through  the  bu.shing  in  the 
upper  end  of  the  drive  shaft  until  the  thread  is  reached. 

A  aiMi-ue  cosswrrtso-nou  kkaulnu  kixtimik     kiu.  i.   toolh  koii  kkmovixu. 
rxrisa  roRt>  nnivK  «m\i^  Bismvrjs Hi;iM.,VlNU   AM' 

that  hava  baen  developed  and  made  In 
Oaa  of  thaaa  la  the  connect ing-rod  reaming 

HK  akawa  la  Pig.  1.    The  base  A  is  a  solid  block  of 
ta  wMcii  the  collar  B  is  fastened  with  dowel  pins 
Kmra.     A  snail  block  through  which  a  hole  is 
I  to  aerve  aa  a  guide  for  the  reamer  is  clamped  over 
iarga  aad  of  the  raaner  aa  ahown.     A   movable 

C  hoMa  tkm  fia  U.  which  fits  the  pintnn-pin  hole 
■  red  aad  aertea  to  maintain  the  center  distances 

Iha  larga  aad  •mall  holm.     The  block  C  can  b.- 
to  aeeooHBodate  the  varioua  aixcs  of  connect- 

A  tool  for 
platoaa      la 
ika«a  fai  Fit 
t.  Tka  pialoa 
rasta  la  tka  V 
la  tW  block. 
ami  the  amtr* 
ikawaatailkar 
■14a  are 
a  c  r  a  «  e  d 
agatast  the 
sides  of  the 

la  paw- 

lag  and  replacing  bujihintri*  in  Ford 

TW  lew  part 
•r  the   pla   A 

no  t 

The  tiireud  ih  screwed  into  the  bu.shing  until  it  i.s  quite 
solid,  then  the  rod  and  buHhinif  can  be  driven  out  of  the 
tube  from  the  opposite  end.  The  tool  is  661  in.  lonv 
and  the  thread  is  eight  to  the  inch,  the  o.d.  at  the 
threaded  portion  being  one  inch. 

After  the  old  bushing  has  been  removed,  the  m-w 
bushing  is  put  on  the  small  end  of  tool  li,  and  is  pre.sHcd 
or  driven  into  place.  The  small  ends  of  both  tooj.s  H 
and  C  are  turned  to  xlidinR  (Its  in  the  bushing.  Whi-n 
the  bushing  is  in  place,  the  tool  shown  at  C  is  used  i 
face  off  the  end  of  the  bushing  to  allow  clearance  f«i 
installing  the  universal  joint. 

Practically  every  repair  man  knows  how  diflicult  it  is 
to  hold  a  transmission  while  asHeml>ling  or  repairintr  it. 
The  sketch.  Fig.  4.  shows  a  ver>'  simple  fixture  to  which 
the  case  can  be  bolted  while  it  is  being  worked  on.  The 
piece  is  bolted  to  the  bench  through  the  i-in.  holes  in 
the  flat  part  at  the  right-hand  end,  and  the  trm  n 
case  is  bolted  to  the  circular  part.  It  is  only  '  ■  '  ■  '  V 
to  u-ne  three  or  four  hoUn  to  hold  the  case,  and  several 
sets  of  holes  can  be  drilled  in  the  fixture,  so  that  it  will 
accommodate  aeveral  different  kinds  or  makes  of  cases. 

The  case  can  be  used  aa  a  templet  in  laying  out  the  li'  '' 
The  piece  is  of  i  x  8-in.  ateel,  and  can  be  forged  to  .  ̂   ; 
in  a  few  minutes.  It  needs  no  machining  other  than  the 
drilling. 

We  don't  sac  aa  many  broken  arms  resulting  fron 
cranking  a  car  with  the  spark  too  far  advanced  as  wn 
used  to,  but  it  still  happens  that  a  man  gets  hurt  now 
and  theri.  In  Fig.  5  is  shown  a  safety  device  for  Fords, 
by  which  the  posiiibility  of  advancing  the  spark  beyond 
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the  safety  point  is  precluded.  The  device  itsel
f  is  shown 

in  Fig.  6.  It  consists  of  a  piece  of  i^-in.  sheet
  .steel  cut 

and  bent  to  the  shape  shown,  and  attached  to 
 the  com- 

mutator by  means  of  a  capscrew  and  a  small  machine 

or  stove  bolt  and  nut.     The  end  which  slips  over  t
he 

?i" 

  1 

./a"
 

— T — ^ — r 

Two  'fi" oUarnholos' 

FIG.     1. 

'holm  for ̂ M' cap  xrms 

FIXTURE    FOK    HOUUlNCi    TUA.NSMISSION    CASES 

small  bolt  is  slotted,  as  shown,  so  that  the  device  can  be 

adjusted  up  or  down.  The  device  covers  the  depres
sion 

in  the  end  of  the  commutator  case,  but  a  similar  depres- 

sion can  be  drilled  in  the  head  of  the  capscrew,  which 

takes  care  of  that  feature. 

When  the  spark   lever  is  advanced,   the  commutator 

case  turns  so  as  to  lower  the  blade  of  the  safety  device, 

Fir;.  7.     BAR  HOLDING  FORD  .SPRING  IN  PLACE 

FIG.  8. 
HOLDING  FORD  TRA.NSMISSION  BANDS  WHILE 

INSERTING  BOLTS 

repair  man  is  changing  rear  axles  or  spring  shackles, 

or  while  doing  other  similar  jobs.  It  should  be  just  long 

enough  so  that  it  will  slip  in  between  the  spring-eyes easily.  _ 

A  very  simple  but  time-saving  contrivance  is  indicated 

by  the  arrow  in  Fig.  8.  This  is  nothing  more  nor  less 

than  a  piece  of  wire  h  in.  in  diameter,  bent  to  a  letter 
"U"  and  offset  at  the  closed  end  as  shown,  and  is  used  to 

hold  Ford  transmission  bands  in  place  until  the  bolts  can 

FIG.   5.      SAFETY   DEVICE  ON  FORD   MOTOR 

and  when  the  spark  lever  is  advanced  past  the  point  of 

safety,  the  blade  is  down  low  enough  so  that  the  starting 

crank  cannot  be  engaged  with  the  crankshaft. 

A  glance  at  Fig.  7  will  show  an  extra  bar  extending 

from  one  end  of  the  rear  spring  to  the  other,  and  appar- 

ently resting  on  the  drive  gear  housing.     This  bar  is 
made  of  \  x 
3-i  n .  steel , 

ground  off  at  a 
45-deg.  angle 
at  each  end  so 
that  it  will  fit 
into  the  curve 
formed  by  the 
end  of  the 

spring.  This 
bar  holds  the 

spring  in  posi- 
FiG.  6.    VIEW  OF  SAFETY  DEVicK  tion  while   the FIG.   9.     .MOTORCYCLE  REPAIR  STAND 
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tW  ofwster  of  tfyta*  to  hoM  Um 
1  aal  immt  tte  bolt*  with  the  other. 

   tkt  t««  la«»  of  tht  -U"  u 
U\^  m4  th»  lM«tli  trtm  th»  opM  mmI  to  th*  rloMd 

As  this  ttuHfamf  asM  «  number  of  motorcycles  for 

fsttiaff  to  ths  ssMller  "hurr>-up"  jobs,  it  becume  neces- 
sary to  erect  the  stand  shown  in  Fig.  9  so  that  repairs 

rould  be  made  quickly  and  ea.«<ily.  The  picture  tells  the story 

Increasing  Production  and  Reducing  Scrap 
with  Clean  Cutting  Oil 

Aa  EficMnt  and  Ea«iiy  Built  Plant  for  Handling,  Reclaiming  and  Storing:  Oil— 

It«  Kffect  on  l*roduction  and  Spoiled  Work 
SPECIAL  COKRESPONDENCE 

THE  oU  storM*  urstm  herein  descr
ibed  was  de- 

sicaed  t«  take  care  of  cuttinc  oil  used  in  the 
•crvw  ■■rhinf  departmrat  of  a  larsv  automobile 

iastalled.  the  practice  had 
I  to  ru  with  the  same  oil  until 

It   ««s  WHidirsd  toe  dirty    for    further    use.     The 
then  rissnfil  out.  the  used  oil  thrown 

O aWMAI.  AR 

Otl.    •TOMAOM 

ijao  SIS1BJI 

machine  pump  will  not  remove,  is  cleaned  out  and 
discarded. 

The  used  oil  is  poured  into  oil  well  C  throuKh  funnel 
L.  From  the  oil  well  it  is  pumped  to  one  of  the  settling 
tanks  H  and  clean  oil  taken  from  the  other  tank  J  is 

supplied  to  the  machines. 
The  used  oil  is  allowed  to  stand  in  the  tank  H  until 

Ik* 

ofl  famished  to  each  machine  in  the 

noticed  that  a  large  increase  In  pro- 
cb  tine  the  oil  was  renewed,  and 

«f  the  ofl  went  down,  there  wm  also  a 
hi  production,  an  increase  in  the 

■ad  the  toots  wore  out  much  more 
Tkis  eisMt)    showed  that  a  very  important 

•■  the  parity  and  cleanliness  of 
efl.  sad  the  prodacthm  from  th«;  machines. 

eC  aa  oil  narifying  system  was  thus  made 

system  illostratsd  was  then  installed  snd 
gae*  TvffT  grstifylrir  multa  froa  the  beginning. 

Tt«  usaeral  arranftmrnt  shews  the  oil  separator  at 
r,  llM  «fl  wen  at  r.  where  ths  inpore  oil  is  collected 
bath  ll|Ni  the  asvaraior  and  by  poaring  through  fun- 
■sl  If  The  mala  ondergroaod  storage  Is  at  A  while 

lft^»s  settlac  tanks  sre  at  H  and  J. 
^PPl  m  seea  as  the  oil  in  the  machines  begins  to 
^^  '<•  •■iJsat/  H  is  pumped  oat  by  the  oil  pump  on 
••  a»'hiae.     Ths  mmMy  oil  and  residue,  which  the 

the  dirt  and  water  settle  into  the  cone  shaped  hopi>er 
at  the  bottom.  Clean  oil  is  then  drawn  off  as  needed 
by  means  of  cock  M.  When  the  clean  oil  has  all  been 
drawn  off,  the  gate  valve  P  is  opened,  allowing  the 
reHidue  deposited  in  the  hopper  to  fall  into  the  sludge 
bucket  beneath.  This  waste  is  not  used  in  the  screw 
machines  again.  It  may  be  used  for  oiling  the  road 
or  similar  purposes. 

The  oil  from  the  separator  F  is  also  piped  to  the 
oilwell  C  and  receives  the  same  treatment  as  the  oil 
taken  directly  from  the  machines.  The  flow  of  oil  to 
the  settling  tanks  is  controlled  by  proper  manipulation 
of  the  valves  G  and  K. 

The  supply  of  oil  is  replenished  as  needed  from  the 
outside  storage  tank  A,  By  closing  the  valve  D  and 
opening  the  valve  B  the  oil  can  be  drawn  from  the 
storage  tank  and  delivered  to  the  settling  tanks  by  the 

pump  E. 
Before  installing  this  system,  oil  was  purchased  in 

barrels  and  there  was  considerable  oil  lost  by  leakage 
and  careless  handling.  The  storage  tank  A  was  made 
of  such  capacity  that  it  was  possible  to  buy  the  cuttinK 
oil  in  bulk,  and  the  waste  incidental  to  handling  the 
oil  in  barrels  was  eliminated. 

It  would,  of  course,  be  possible  to  purify  the  oil  by 
the  use  of  a  Altering  system,  but  the  method  described 
above  is  much  quicker,  and  in  practice,  has  proved  very 
satisfactory. 
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Ideas  from  Practical  Men 
Devoted  to  the  exchange  of  Information  on  aeefat  method*.  It*  eeope  includet  all  divUiont  of  the  machine  building  In- 
dastry,  from  drafting  room  to  thipping  platform.  The  articlee  are  made  up  from  letter*  tubmitttd  from  all  over  the  world. 
Detcriptlon*  of  method*  or  device*  tluit  hirne  proved  their  value  are  carefully  considered  and  thote  pubtithed  are  paid  for. 

Device  for  Setting  Up  and  Laying  Out 
Templets 

By  S.  H.  Drake 

An  angle  plate,  designed  for  use  in  connection  with 
the  laying  out  of  a  large  amount  of  templet  work  on 
which  the  reading  of  a  good  protractor  was  sufficiently 
accurate,  is  shown  in  the  accompanying  illustrations. 
It  has  a  iiumber  of  advantages  over  the  ordinary  angle 
plate,  not  the  least  of  which  is  that  it  is  not  necessary 
to  machine  a  straight  edge  on  the  work  in  order  to  get 
an  accurate  angular  setting. 

It  is  possible  with  this  device  to  lay  out  centers  at 
points  on  a  line  at  any  angle  to  a  given  center  line  by 
means  of  a  height  gage,  and  the  setting  from  one  posi- 

tion or  angle  to  another  is  very  quickly  accomplished. 
In  Fig.  1,  A  is  a  regular  angle  plate  of  cast  iron 

mounted  upon  four  legs  of  sufficient  height  to  allow  the 
auxiliary  plate  B  to  swing.  Tapped  holes  in  the  latter 
plate  furnish  convenient  means  of  attaching  work. 

At  the  center  of  the  auxiliary  plate  is  a  fixed  stud 
projecting  through,  and  having  a  bearing  in,  the  main 
plate.  Upon  this  stud,  back  of  the  main  plate,  is  keyed 
the  disk  C,  which  is  graduated  in  degrees  over  the  full 
circle  and  provided  with  a  vernier  D  from  which  a  read- 

ing to  five  minutes  of  arc  is  readily  obtainable. 

tering  correspondingly  tapered  holes  in  the  auxiliary 
plate  at  the  four  major  positions  and  also  at  angles  of 
30,  45  and  60  deg.,  provides  means  of  setting  the  device 

FIG.    1. REAR   VIEW   OP  DEVICE, 
GRADUATED   DIAL 

SHOWING 

The  large  knurled  nut  E,  threaded  to  the  stud,  serves 
to  clamp  the  plate  firmly  in  any  position.  A  tapered 
locking  pin  F,  passing  through  the  main  plate  and  en- 

Fia.  2.     FRONT  VIEW  SHOWING  HOW  DEVICE  IS  USED 

quickly  to  these  positions.    Other  angles  are  determined 
from  the  dial  readings. 

In  Fig.  2  the  face  of  the  device  is  shown  with  the 
auxiliary  plate  set  to  an  angle  of  45  degrees. 

Keeping  a  Belt  Tight 
By  J.  T.  TowLSON 

The  interesting  article  under  the  above  title,  published 
on  page  227  of  American  Machinist,  was  not  intended, 
I  hope,  to  instruct  the  readers  as  to  how  a  belt  should 
be  kept  tight.  When  any  belt  drive  is  in  need  of  such  a 
belt  destroying  device  as  the  one  mentioned  in  that 
article  would  seem  to  be,  it  is  high  time  for  the  boss  to 
look  around  for  some  other  means  of  driving. 

The  method  defeats  the  purpose  it  is  intended  to 
effect  for  the  reason  that  the  continual  rolling  of  the 
pulley  on  the  outside  of  the  belt  tends  not  only  to 
lengthen  the  latter  but  to  destroy  its  flexibility,  and 
when  that  is  done  the  desired  result  of  non-slip  drive 
is  more  remote  than  in  the  beginning. 

Correct  diameters  of  pulleys,  proper  center  distances, 
and  a  reasonably  tight  belt  of  ample  width  are,  in  the 

writer's  opinion,  far  more  to  be  desired  than  any  of  the 
belt-tightening  contraptions  in  use. 

Mr.  Ra worth,  sometime  editor  of  The  Engineer,  de- 
signed a  simple  and  (then)  novel  application  of  a  short 

belt  where  one  pulley  is  very  small  and  the  other  rela- 
tively large;  as,  for  instance,  a  low  speed  engine  driv- 

ing a  fan  or  dynamo,  or  when  a  slow  moving  machine 
is  to  be  driven  direct  by  a  motor. 

Referring  to  the  illustration  we  have,  let  us  say,  a 
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wttli  •  ♦•ft.  tjrwfcw*  niMtat  «M  r.| 

4irttt  t»  m  ivMrator  that  Km  no  outboard  b«ar- 

iMa  b  a  vwy  roiiv«ai«nt  aat-up  wh«r« 
,/V.K-JJJj^;;. 

BMAAT  Pt'LUCY  ON  A  MiaHT  DKIVB 

to  at  •  prMBlam,  it  ia  moat  deatructivr  to  the 
of  tk»  ahart  cmtar  diatanca  and  the  ex- 

oacaaaary  by  the  abort  arc  of  belt 

tlto  aadbr  poBcir-  Even  were  theae  fac- 
tlw  aoteaaaiv*  aide  strain  upon  the 

haarldf  «««ld  nader  aurh  a  drive  impractical. 

Mr.  Ravecth'a  lehinii  vm  to  intcrpoae  a  pulley,  or 
nribr.  batWMO  Um  anla  mwnhtni  of  the  drive  in  such 
•  vajr  tlMt  it  weald  bear  upon  both,  thus  assuminir  the 

of  carr>-inc  the  load  imposed  by  the  belt 
rr  how  rrrat  the  latter  mirht  be.  and 
strain  upon  the  (enerator  bearing. 

It  wfll  be  Mlad  that  the  intermediary  pulley  is  placed 
ia  svdi  •  poaitkm  as  to  ba  alifhtty  above  a  line  drawn 
bstwsao  eeaur*  of  the  main  members,  for  the  purpoae 

of  pravMiag  a  little  margin  of  adjustment.  It  should 
k*  aaaalad  apun  ball  bearings. 

Ibvlav  wad  this  method  on  aaveral  occasions  where 
HH  aaMMitjr  for  a  cloae  ap  drive  exiatad  and  finding 
U  meat  sarricaaUe  and  cAciant  1  can  recommend  it  for 

drivaa. 

Straif  hteninx  a  Milling  Machine  Table 
By  a.  w.  Fuema.n 

It  baa  baaa  my  experience  t8  find  that  the  tables  of 
coow  warped  after  years  of  service 

eooditiona.  because  of  the  peening  effect 
of  tiM  aaaiberlaas  amall  dents  in  the  upper  Hurface. 

jroars  ago  I  had  orcaaion  to  repair  a  table  that 
tliaa  wafpod.  the  surface  ahowing  a  comparatively 

TAMJt   Vr»AIMIfT 

frem  end  to  end  and  being  about  ̂   in. 
of  Kb  leagth. 

We  pot  thla  table  on  a  planer  and  toolt  off  just  enough 
to  daaa  mp.  and  then  scraped  the  Uble  and  saddle 

Wbaa  the  fltttng  was  complete  we  found  that 
aeC  A  In.  lower  in  the  saddle  than  before  ao 

we  were  obUgod  to  elongate  the  holes  in  the  end  plates, 
or  acrew  hangers,  in  order  to  bring  the  screw  in  line. 

Having  a  similar  repair  to  make  recontly.  we  profited 
by  our  earlier  axperienren  and  insteHd  of  plHiiinir  tho 
table  atraight  >■  i  thi>  under  surface  iH^tweoi)  the 
V*B  and  atraigh  i-  tnble  as  shown  in  the  .sketch 
before  any  planing  was  done.     This  we  accomplished 
in  about  ten  minutes  with  an  ordinary  ball-peen  hanv 
roer,  keeping  track  of  the   progress   by   means   of 
straight-edge  and  feeler  gages. 

After  the  table  waa  straightened  in  this  manner  \\< 
took  off  about  0.005  in.  fmni  the  upper  surface  to  miikc 

it  smooth,  and  the  job  waa  done.    There  was  no  nec('-< 
sity  for  reacraping  the  bearing  surfaces  or  readjust ii 
the  screw  hangers   for  the  reason  that  practically   ii> 
stuck  had  been  removed  and  the  table  was  in  its  ori^ 
inal  condition. 

A  Convenient  Driver  for  the  Lathe 
By  C.  E.  Stevens 

In  operations  in  which  parts  are  to  be  tunied  on 
centers  or  on  arbors  that  are  held  between  centers, 
considerable  time  is  lost  in  removing  and  replacing  the 

HANDY  nRI>'BB  FOR  U.VTHE  WORK 

work  because  of  the  time   required   to  stop  and  .'^tart' the  machine.     The  device  shown  in  the  accompanying 
illustration    allows   the    operator   to   change    his    work 
without  reaching  for  the  shipper,  and  has  resulted  in 
increased  production. 

The  body  A  is  made  of  machine  steel  and  is  fitted 
to  the  spindle  nose  of  the  lathe  in  the  usual  way.  The 
center  hole  in  A  is  large  enough  to  clear  the  refrular 
lathe  center,  which  projects  about  i  in.  beyond  the 
device. 

The  driving  pin  B  is  made  of  i!-in.  drill  rod  and  it 
an  easy  sliding  fit  in  the  body.  It  has  a  i-in.,  24« 
thread  tapped  hole  for  the  shouldered  screw  C,  that 
alidea  in  an  elongated  slot  in  the  body  of  the  device. 
This  alot  is  milled  parallel  to  the  sliding  pin,  and  ia 
just  long  enough  to  allow  the  latter  to  project  about 
I  in.,  or  to  be  pushed  in  flush  with  the  body. 

The  sliding  ring  D  is  also  made  of  machinery  steel 
and  is  an  easy  sliding  fit  on  the  Ixidy.  The  shouldered 
acrew  C,  passing  through  it,  prevents  it  from  coming 
off.  It  ia  necessary  to  have  this  piece  smooth  and  fre« 
from  sharp  edges  in  order  to  prevent  injury  to  the 

operator's  hands. 
With  this  device  the  operator  simply  pushes  back  the 

sleeve,  and  with  It  the  driving  pin,  when  he  wishes  to 
remove  the  arbor  or  work  from  the  centers.  When  It 
is  again  in  place  the  sleeve  is  pushed  out  and  the  pin 
engages  the  tail  of  the  dog. 



May  25,  1922 Eliminate  Waste — With  Modern  Equipment 787 

What  Is  the  Best  Way  to  Show 
Sections  Through  Ribs? 

By  Aloysius  Wilks 

Away  back  in  1915  the  late  Prof.  John  E.  Sweet 
started  in  AMERICAN  Machinist  (Vol.  43,  page  936)  a 

series  of  articles  or  discussions  on  the  "Best  Way  to  Do 
Certain  Things." 
The  response  was  not  what  it  should  have  been.  The 

lack  of  interest  displayed  was  due,  no  doubt,  to  the  rush 
of  business  in  connection  with  the  war  then  in  progress, 
and  everyone  was  forced  to  be  content  with  just  doing 
things — without  worrying  himself  much  about  whether 
or  not  he  was  doing  them  in  the  best  possible  way. 

Times  and  conditions  have  changed  indeed,  but  the 

spirit  of  conservation  of  material  and  energy  engen- 
dered by  that  trying  period  still  prevails,  and  its  in- 

fluence is  shown  in  the  existence  and  work  of  various 
bodies  and  committees  of  standardization.  The  writer 
is,  therefore,  of  the  opinion  that  the  revival  of  Prof. 

Sweet's  series  would  be  timely,  and  to  start  the  ex- 
change of  ideas  he  is  submit- 

ting for  discussion  the  best 

way  of  presenting  the  cross- 
section  of  ribs,  spokes,  etc., 
where  such  are  to  be  shown 
on  drawings. 

During  the  war  period  I  had 
charge  of  a  class  of  foreign- 
born  workers  to  the  members 

of  which  I  was  trying  to  im- 
part a  knowledge  of  the  art  of 

reading  mechanical  drawings. 
Studying  several  books  upon 
the  subject  in  the  endeavor  to 
establish  the  best  line  of 
attack,  I  found  that  most 
authorities  gave  three  ways  of 
showing  cross-section  through 
ribs,  as  displayed  in  the  illus- 

tration herewith,  which  shows  a  section  taken  on  the 
line  X  X  of  a  shelf  bracket. 

At  A  is  the  oldest,  orthodox  and  theoretically  correct 
way;  something  that  the  up-to-date  drafting-room  novice 

might  call  "according  to  Hoyle."  Notwithstanding  the 
backing  of  antiquity  this  method  presents  serious  ob- 

jections by  reason  of  giving  a  deceptive  appearance  of 
solidity.  To  remedy  this  defect,  some  teachers  recom- 

mend omitting  each  alternate  line  of  the  section  over 
the  rib  area,  as  at  J? ;  the  less  dense  hatching  calling 

the  reader's  attention  at  once  to  the  fact  that  he  has 
to  do  with  a  section  through  a  rib  and  not  with  solid 
material. 

This  method  seems  to  be  much  in  favor  of  instructors 
of  mechanical  drawing  and  the  majority  of  students 
fresh  from  the  schools  are  familiar  with  it,  but  the 
writer  gave  it  a  fair  trial  and  found  it  wanting.  If  cast 
iron  were  the  only  material  to  be  designated  on  draw- 

ings this  method  would  serve  the  purpose,  but  when  we 
come  to  adapt  the  same  scheme  to  the  standard  sections 
for  steel,  bronze,  aluminum,  etc.,  we  get  some  very 
funny  results. 

I  am,  therefore,  forced  to  the  conclusion  that  the 
method  shown  at  C  is  the  best ;  do  not  cut  the  rib.  It 
is  not  exactly  or  theoretically  correct,  but  may  be  ex- 

cused for  the  same  reasons  as  not  cutting  through 
shafts,  keys,  pins,  bolts,  and  similar  parts  when  there 

is  nothing  to  be  gained  by  cutting  them. 
As  we  have  so  many  conventions  in  our  art,  why  not 

add  one  more?  Besides,  if  you  want  to  keep  in  the  good 
graces  of  the  efficiency  expert,  use  this  method  and 

"slip  one  over"  on  old  Father  "Time. 

How  Can  Hindley  Gearing  Be  Gaged? 
By  Andrew  J.  Schwartz 

The  article  entitled  "Notes  on  Worm-Thread  For- 
mulas" by  P.  A.  Fredericks  on  page  1043,  Vol.  55,  of 

American  Machinist,  I  have  found  very  interesting, 
and  following  out  the  suggestions,  I  have  noted  the 
formulas  in  my  handbook,  with  reference  to  the  helix 
angle,  limiting  it  to  3  deg.  These  formulas,  however, 
apply  to  straight  worm  thread;  but  what  about  a  system 
for  measuring  the  threads  on  a  so-called  Hindley  worm? 
I  repeat  the  appeal  of  Mr.  Fredericks,  and  solicit  the 
confidence  of  the  makers  of  the  Hindley  gearing,  to  let 
us  know  how  to  measure,  or  rather  how  to  gage  with 
go  and  no-go  gages  the  Hindley  gears  and  worms. 

V.VRIOUS   METHODS   OF  SECTIONING   RIBS 

It  has  been  suggested  that  the  only  way  to  gage  a 
Hindley  worm  is  to  test  it  against  a  master  gear,  and  to 
test  the  gear  against  a  master  worm.  By  this  system  it 
is  possible  to  tell  whether  or  not  a  gear  is  perfect  and 
if  it  will  run  satisfactorily.  But  if  the  gearing  is  not 
perfect,  this  system  will  not  tell  the  workman  how 
and  where  to  correct  the  faults,  and  guesses  are  often 
made  that  result  sometimes  in  ruined  work. 

Incidently,  I  have  been  unable  to  find  a  statement  of 
any  good  points  for  the  use  of  Hindley  gearing,  but  in 
numerous  books  reasons  are  given  why  it  is  not  superior 
to  the  straight  worm  gearing.  Some  of  the  reasons  for 
not  using  this  class  of  gearing  are: 

Its  efficiency  is  no  better  than  that  of  a  .straight 
worm.  Hindley  gearing  is  harder  to  assemble  and  to 
adjust,  since  the  worm  must  be  located  exactlv  in  three 

planes. 
The  worm  cannot  be  ground  by  mechanical  devices 

on  any  of  its  working  surfaces. 
The  hob  is  expensive  as  it  is  difficult  to  make  and 

cannot  be  ground. 
The  worm  cut  for  a  given  number  of  teeth  in  a  wheel 

cannot  be  used  with  a  wheel  of  a  different  number  of 
teeth,  although  both  have  the  same  pitch. 

One  of  the  points  given  in  its  favor  is  its  superior 
strength,  but  a  light  analysis  will  show  that  Hindley 
gearing  is  very  deceiving  in  regard  to  strength.     The 
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IteHteAqr 

)  Ml  mMrOr  m  the  thrMd 
oaljr  •  mmO  portion  of  tho 
TtiU  •utMMBt  to  Um  result 

afTrr  bhieinc  •  wona  and  run- 
in  coatMl  with  tlw  t**r.  Proa  thoM  obs«rva- 

thM  th»n  i»  BTMler  strensth  in 
la  tkt  Hindl«y  typo. 

It  goltiac  away  from  the  original 
MM  Um  ̂ Mlgnlnc.  dimensioninf  (includins 
).  oad  tW  cnfinc  of  thU  type  of  fenrinx 

Aajr  iaforawtJoo  In  favor  of 
•■4  tlM  aetiMdo  Mlowod  in  manu« 
wfll  bo  ffTMttljr  approciated  by  a 

Planer  Jobt 
L.   POLLAtO 

TwoUl 
BT  N 

We  ntmoif  kU two  ratlMr  diAcuK  planer  Jobs  to 
titem  with  tho  devicM  shown. 

The  rortlti  um  cattOT'lMada  for  suction  dredsea  used 
ia  tho  WUaaMllo  aa4  Oolaabia  Rivers,  and  are  used 
la  laaaoa  ap  tW  aoO  oa  the  river  bottoms  ao  that  it 

The  cattor  hoad  ahuau  on  the  planer  in  Fig.  1  is 
ahoal  •  ft.  la  diaiaotor  and  of  about  tho  same  length, 

wMi  a  taper  holo  €  x  7  x  14  in.  located  n«arl>-  central 
la  tha  coatlagi     A  kasrwajr  SA  in.  long  by  l  in.  deep 

FML  L tip  rOR  PUAXI.VO  KBTWAT8 

l«  be  art  la  this  hole.  Owing  to  ita  location  It 
aot  he  cot  08  tho  koysoator,  so  by  rigging  a  bar 
a  baartag  daaipod  to  tho  angle  plato  as  shown. 

and  foodlat  tho  ted  by  tapping  it  with  a  hammer,  a 
vary  good  koyooat  was  plajjcd.  Two  cuts  wore  tuiton 
with  a  narrow  tool  and  theiv  finiaht>d  with  a  tool  of  th. 
proper  width. 

Tho  othor  cutter  head,  a  part  of  which  may  be  swn  in 

ria.  i.   rL.\NiNo  a  tapered  square  hole 

the  background  at  the  left  in  Fig.  1  was  larger  than  the 
one  previously  mentioned  and  had  a  square  tapered  hole 
which  had  to  be  machined  to  9  x  11  x  18  in.  in  length,  a« 
the  head  was  to  be  held  on  its  shaft  by  a  draw  key.  The 
work  was  done  in  a  reasonable  time  by  rigjfing  a  special 
tool  carrying  bar  as  shown  in  Fig.  2.    The  guiding  plate 

.^  made  of  1-in.  boiler  plate  with  the  slot  milled  to  a 
liAe  fit  on  the  bar,  and  held  to  the  bottom  of  the  planer 
head  by  capscrews.  The  tool  was  held  to  the  cut  by  a 
counterweight  hung  in  the  rear  of  the  planer  rail. 

The  hole  was  first  bor«Hi  to  the  diameter  for  about 
}  in.  on  each  end  to  locate  it  with  reference  to  the 

other  machining  operations.  Four  set-ups  were  neces- 
sary in  forming  the  square;  but  by  planing  down  the 

side  and  across  the  bottom  as  far  as  possible  the 
greater  part  of  the  hole  was  finished  in  two  set-ups, 
leaving  but  a  small  amount  in  two  corners  so  that  tho 
last  two  set-ups  were  easy. 
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Editorial 
"They"  and  "We" 

IN  DISCUSSING  the  !relation  of  sales  management 

to  industrial  engineering  at  the  convention  of  the 

Society  of  Industrial  Engineers  in  Detroit  recently, 

Norval  A.  Hawkins  brought  out  a  point  that  is  as  valu- 
able as  it  is  simple  and  concise.  He  said  that  when  the 

salesman  refers  to  the  firm  that  employs  him,  he  always 

says  "we,"  while  the  average  workman  refers  to  his 
employers  as  "they,"  and  that  when  the  employers  get 
that  defiant  "they"  changed  to  a  co-operative  "we," 
better  results  will  be  obtained  both  as  to  quality  and 
quantity  of  product,  and  the  differences  between  the 
employer  and  employee  will  begin  to  fade.  Mr.  Haw- 

kins also  said  that  in  the  institutions  with  which  he 
has  been  connected,  he  has  always  tried  to  make  the 
commonest  laborer  feel  that  he  (the  laborer)  is  a  sales- 

man, and  that  the  success  of  the  institution  depends 
just  as  much  on  him  as  on  the  salesman  who  delivers 
the  finished  article  to  the  ultimate  consumer. 

A  world  of  thought  is  contained  in  Mr.  Hawkin's 
remarks.  The  difference  between  "we"  and  "they"  is 
the  difference  between  co-operation  and  indifference, 
and  even,  in  some  cases,  antagonism.  When  the  em- 

ployee is  brought  to  realize  that  his  own  job,  as  well 

as  everybody  else's  from  the  general  manager  down, 
depends  on  the  success  of  the  firm;  when  he  is  satis- 

fied that  his  working  conditions  have  been  improved 
as  far  as  possible;  when  he  is  convinced  that  the  firm 
is  paying  him  the  highest  wages  that  will  allow  a  fair 
margin  of  profit;  when  he  has  been  shown  that  every 
man  who  has  any  part  in  the  manufacture  of  the  prod- 

uct is  a  salesman,  because  future  sales  depend  largely 
on  the  quality  of  the  work  that  passes  through  his 
hands ;  when  he  has  learned  that  he  is  getting  his  share 
of  the  profits  just  as  surely  as  any  stockholder  or 

officer  of  the  company — then  he  will  discard  the  "they" 
when  referring  to  the  company  or  its  product  and  say 
"we." 

Those  who  are  wise  will  lose  no  time  in  doing 
what  they  can  to  hasten  the  coming  of  such  a  day 
in  industry. 

Time  To  Amend 
IF  ANY  further  evidence  were  necessary  to  prove  the 

need  for  amendment  of  the  Sherman  Anti-Trust  Law 
the  present  deadlock  in  the  coal  situation  should  supply 
it.  As  pointed  out  in  the  American  Machinist  several 
weeks  ago,  one  of  the  decisive  factors  in  the  dispute 
between  the  coal  operators  and  the  miners  is  the  list  of 
indictments  hanging  over  them  for  violation  of  the 
Sherman  Law  at  the  time  the  last  wage  agreement  was 
negotiated. 

The  assurances  that  the  operators  could  meet  with  the 

miners'  leaders  without  fear  of  prosecution  were  quick- 
ly withdrawn  after  the  Attorney-General's  visit  to  Judge 

Anderson.  It  is  understood  that  the  Justice  very  prop- 
erly pointed  out  that  it  is  not  within  his  power  to  change 

the  law,  and  that  under  the  terms  of  the  law  as  it  stands, 
the  representatives  of  both  operators  and  miners  would 

be  liable  if  they  got  together  to  make  an  agreement.  If 
we  admit  that  a  wage  agreement  is  desirable  in  the 
coal  industry  it  would  certainly  appear  that  some  steps 
should  be  taken  by  our  lawmakers  to  permit  such  an 
agreement  to  be  arrived  at  legally. 

We  have  seen  the  evil  effect  of  the  strict  interpreta- 
tion of  this  somewhat  ambiguous  law  on  trade  associa- 

tions. Unfortunately,  it  seems  to  hit  the  good  ones  as 
often  as  the  bad  ones  and  gives  rise  to  a  feeling  of 
uncertainty  as  to  what  can  be  done  legally  and  what 
cannot,  that  is  disconcerting  to  say  the  least. 

Combination  in  business  is  not  the  unmixed  evil  that 
certain  reformers  would  have  it.  It  may  be  abused  and 
result  in  injury  to  the  community  just  as  other  things 
not  inherently  bad  or  dangerous  may  be  made  so  through 

abuse.  In  foreign  trade  we  have  the  anomalous  situa- 
tion of  a  government  urging  the  formation  of  trading 

groups,  and  at  the  same  time  so  hampering  their  actions 
that  they  can  hardly  function. 

One  of  these  days  we  are  going  to  be  badly  in  need 
of  coal,  of  business  information,  of  foreign  trade;  and 
there  will  be  an  awakening  as  to  the  reasons  for  their 
absence.  Then  perhaps  we  shall  take  time  to  find  out 
what  is  wrong  with  some  of  our  laws  and  fix  them  up. 
Let  us  hope  that  it  will  not  be  too  late. 

Standards  and  Tolerances 
ONE  of  the  essentials  in  all  standardization  work  is 

the  adoption  and  use  of  standard  tolerances  as  well 
as  dimensions.  The  lack  of  this  was  the  chief  defect 
in  the  adoption  of  the  Sellers  or  Franklin  Institute  or 
U.  S.  S.  thread.  But  the  oversight  was  perfectly  nat- 

ural and  excusable  as  the  use  of  definite  tolerances  had 
not  been  recognized  at  that  time. 

A  very  common  difficulty  along  this  line  is  to  be  seen 
in  wrench  fits  on  bolt  heads  at  the  present  time.  We 
have  standard  bolt  heads  and  wrenches  made  in  con- 

formity with  this  standard.  But  it  too  frequently  hap- 
pens that  the  tolerance  on  the  wrench  is  minus  and  on 

the  bolt  head  or  nut  is  plus,  and  the  result  is  far  from 
satisfactory. 

There  is,  fortunately,  a  committee  at  work  on  the 
standardization  of  bolts,  nuts  and  wrenches,  which  is, 
of  course,  working  with  the  question  of  tolerances  in 
view.  The  multiplicity  of  sizes  now  found  on  toolposts 
and  other  parts  requiring  adjustment,  together  with 
the  lack  of  standard  tolerances,  makes  the  number  of 

necessary  wrenches  altogether  too  great.  This  fre- 
quently results  in  a  resort  to  the  time  honored  screw  or 

monkey  wrench  with  the  usual  damage  to  the  nuts  or 
bolt  heads. 

The  standardization  of  bolt  heads  should  appeal  to 
every  builder  of  machine  tools  as  well  as  to  users.  Such 
standardization  will  eliminate  some  sizes  now  used,  will 
reduce  the  number  of  wrenches  to  be  furnished  with 
each  machine  and  will  make  it  easier  to  keep  the 
machine  in  proper  adjustment. 

Standardization  is  in  the  air.  Let  us  all  work  for 
rational  standards  for  such  parts  as  do  not  hamper 
future  development  of  design. 
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Shop  Equipment  News 
HartAcn  CoMparator  for  (laging  Gears 
TW  i4MM  a  Lmbhm  MarhiM  Co.  SprinrA«'ld.  Vt.. 

hm  HI— tiF  4m«IopmI  •■  attacldMat  for  um  on  Us 

n^il— i  I iwuMi Bliw  «kMi  gmgiaa  gMu*.  In  ordvr  to 
pM«ll  tW  «p»rator  of  \ht  proj«rtinjr  lantern  to  h«v« 

ta*  yr^tartcd  and  macniAed  iina«»  ahown  on  a  acreen 
wMMii  hb  HMrh.  a  mirror  U  employed  at  some  distance 

Amb  II»  lalMH  •»  as  to  throw  the  image  on  tht*  l>ack 
•f  ■  giiwd  gliaa  arrMii.  The  arrangement  is  nhown 

tai  rtg.  1.  TW  mirror  ia  made  aaperially  for  the  pur- 
paw  Mid  hm  •  dapoait  «f  ailver  on  its  front  surface, 
la  mriar  to  prw»lda  the  highest  degree  of  reflection. 
Tha  aiiai^ai   T  is  tlaied  to  give  great  accuracy,  so 

tkal  at  •  ■affnifirnit-n  of  100  diameter*  differencaa  of 
ajMI  in.  can  be  detected. 

WHh  the  mi'Qp  Aamn.  parts  having  sharp  outline* 
wilhoat  borra  can  be  thrown  claarly  on  the  ground- 

llowrwr.    it    is   the    usual    practice    to 
ifer  the  ends  of  gear  teeth,  so  that  it  is 

to  foros  clearly  on  the  edges  of  the  tooth 
obtaia  a  sharp  outline  on  the  screen.     To 
thia  troubla.  tho  instrument    ia   focused   at 

ioag  tha  faet  of  the  tooth  rather  than  on 

of  it.    The  gear  is  tilted  ver)'  slightly,  so 
tha  light  rax*  atrike  the  side  of  the  tooth. 

the  wicroaeope  has  a  vcr>-  thin   focal  plane. 
It  ca0  bt  fooMod  to  ahow  clearly  poinu  in  one  plane 

m.  L   HAimci €X>MI'AKATOK  VXJH  OAOI- 

othar  ootltaaa  Wurrcd.  If  a  needle  is 
to  Urn  piaaa  to  h»  aiplorad.  it  givea  a  very  sharp 

pettA  and  ahova  tha  outline  of  the  tooth. 
TM*  oatUae  lies  in  the  image  on  the  acreen  between  the 
paiat  of  the  needia  ttaelf  and  the  reAcrtlon  of  it  in  the 
tmtm  of  the  tooth.  In  order  to  obtain  this  reflection, 
it  fa  Mt  Mcaaaarr  to  polish  tlia  tooth  face  more  than 

in  order  to  give  the  contour  of  the  tooth  is  shown  in 
Fig.  2.  The  ̂ ect  produced  on  the  image  projected 

un  the  screen  has  alread)'  been  noted  in  the  previous 
flgura.     With  this  set-up.  the  comparator  can  be  em- 

TW  IMthi  d  of  mounting  the  gear  and  the  needles 

i'lU.  ;■      m;i:  \.N'.i;.\ii;nt  ui'  wokk    \\|i  .m:1'|ii.i;s 

o.\  >-OMfARAT«>H 

ployed  to  show  tooth  .shape  very  accurately.  It  should 
be  noted  that  it  ia  possible  for  several  men  to  work 
simultaneously  around  the  ground-glass  screen  without 
interfering  with  the  image  on  It. 

McCollum  Electric  Hoist 

The  Joslyn  Manufacturing  and  Supply  Co.,  S.700 
South  Moriran  St.,  Chicago,  111.,  has  placed  on  the 
market  the  McCollum  electric  hoist  shown  in  the 

accompanying  illustration.  The  speed-reducing  geurinK 
conttists  of  three  internal  ring  gears,  three  planetary 

pinions,  and  a  high-speed  pinion  that  is  mounted  on 
the  motor  shaft.  The  three  internal  gears  are  of  the 
same  diameter.  The  outer  ones  are  housed  in  the 
frame  so  that  they  do  not  rotate;  the  middle  gear  has 
one  more  tooth  than  the  outer  gears,  and  is  keyed  to 
the  chain  sheave. 

The  planetary  pinions  have  long  faces,  so  that  they 
mesh  with  all  three  internal  gears.  The  driving  pin- 

ion is  in  the  center.  A  reduction  of  speed  of  from 
100:1  to  350:1  is  obtainable  between  the  drivinjr 
pinion  and  the  sheave  which  carries  the  load.  A  great 
amount  of  bulk  and  weight  is  eliminated  by  the  ability 

'■'<  use  a  high-speed  motor,  due  to  the  large  spcfcl 
reduction. 

The  use  of  brakes  is  eliminated,  since  the  action  of 

the  mechanism  is  not  reversible.  The  speed-reducinK 
gearing  can  be  operated  from  the  motor  end  only,  and 
no  load  can  be  applied  at  the  sheave  that  will  caus) 
the  gears  to  rotate  and  thus  lower  the  load. 

The  chain  sheave  is  carried  on  roller  bearings.  Th< 
only  strain  on  the  motor  shaft  is  that  of  the  driving' 
torque.  A  ball-bearing  motor  is  used,  and  it  can  li 
tipped  or  turned  in  any  position  without  spilling  tK' 
oil.  Either  alternating-  or  dire<-t-current  motors  uniuy 
from  110  to  440  volts  can  be  employed. 

All  gears  arc  of  machine  cut,  heat-treated  steel,  with 
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the  exception  of  those  used  in  the  smallest  hoist,  which 
are  of  cast  iron.  The  hoist  is  supplied  with  either  rope 
or  chain  lift,  although  the  latter  is  recommended  be- 

cause of  safety  and  durability.  With  the  chain  hoists, 
a  hook  can  be  used  on  either  end  of  the  chain;  and 
for  certain  classes  of  elevating  work,  one  load  can  be 
unloaded  at  the  top  while  another  is  being  loaded  at 
the  bottom.  Only  a  small  amount  of  head  room  is 
necessary  for  the  hoist. 

Cowan  Steel-Frame  Lift-Truck  Skid 
A  steel-frame  platform  or  skid  for  use  with  hand- 

operated  lift  trucks  has  recently  been  placed  on  the 
market  by  the  Cowan  Truck  Co.,  7  Water  St.,  Holyoke, 
Mass.  The  frame  of  the  skid  consists  of  two  2*  x  2  x 

A-in.  angle  irons.  Pine  planking  is  secured  to  the 
angles  by  four  countersunk  bolts,  two  at  each  end  of 
each  plank. 

The  shoes  or  feet  on  which  the  skid  rests  are  of 
malleable  iron  IJ  in.  wide  and  i  in.  thick,  their  shape 
being  shown  in  the  accompanying  illustration.  They 
are  secured  to  both  the  top  and  the  sides  of  the  angle- 
iron  frames,  so  as  to  prevent  shaking  of  the  platform. 
The  feet  are  sufficiently  rigid  to  prevent  bending  under 
the  load,  so  that  the  platform  retains  the  proper  height. 
It  should  be  noted  that  the  feet  are  fastened  at  the  very 
ends  of  the  platform,  so  as  to  give  it  stability,  and  also 
to  provide  the  greatest  road  clearance  when  the  truck 
is  approaching  or  leaving  a  grade.  The  durability  and 
rigidity  of  the  skid  is  particularly  emphasized. 

The  skids  are  made  in  eight  lengths  from  24  to  80 
in.,  and  in  nine  widths  from  24  to  48  in.  All  sizes  can 
be  furnished  in  heights  of  6J,  7*  and  9i  in.,  and  the 
larger  sizes  in  Hi  in.  height.  Special  sizes  and  forms 
of  skid  can  be  furnished  to  suit  special  requirements. 

Becker  No.  2  High-Speed  Vertical 
Milling  Machine 

The  Becker  Milling  Machine  Co.,  677  Cambridge  St., 
Worcester,  Mass.,  has  recently  made  some  changes  in 
its  No.  2  vertical  milling  and  routing  machine,  in  order 
to  fit  the  machine  for  high-speed  work.  The  principal 
change  consists  in  equipping  the  machine  with  an  aux- 

iliary ball  bearing  to  take  the  belt  pull,  so  that  the 
machine  can  be  run  at  speeds  at  least  50  per  cent  in 
excess  of  those  employed  on  the  standard  machine. 
The  main  bearing  of  the  spindle  is  bronze  with  a  bab- 

bitt lining.  The  thrust  washers  on  the  spindle  are 
hardened  steel. 

The  spindle  itself  is  made  of  machine  steel,  and  the 
collars  and  nuts  that  it  carries  are  balanced.  Two 

sizes  of  pulleys  are  provided  for  the  spindle,  a  3-in. 
pulley  being  supplied  for  obtaining  high  speed,  in  ad- 

dition to  the  5-in.  pulley  ordinarily  used.  To  change 
pulleys,  it  is  only  necessary  to  lift  one  pulley  from  the 
sleeve  on  which  it  rests,  and  substitute  the  other  pulley. 
The  belt  slack  is  taken  up  by  means  of  the  adjustable 

BECKER  NO. HIOH-SPEED   .MIUJNQ    .MACHTXE 

COWAX   STKKL-FRAME   LIFT   TRn.K   .SKID 

idler-pulley  bracket.  The  high  speed  is  found  particu- 
larly useful  for  manufacturing  stamps  and  stencils. 

It  is  stated  that  the  machine  has  been  successfully 
run  at  speeds  above  6,000  r.p.m.,  largely  because  the 
proper  oiling  facilities  are  provided  to  care  for  the 
high  speed.  When  the  maximum  speed  is  6,000  r.p.m. 
the  other  speeds  obtainable  with  the  3-in.  pulley  are 
3,240  and  1,800  r.p.m.,  and  vrith  the  5-in.  pulley,  3,540, 
1,920  and  1,060  r.p.m.  The  countershaft  speed  for  such 
operation  is  540  r.p.m.  A  canvas  belt  is  employed  for 
the  high  speeds.  When  lower  speeds  and  larger  cutters 
are  employed,  a  leather  belt  may  be  used. 

Another  improvement -in  the  machine  is  the  use  of  a 
full  box-form  knee,  which  gives  grejat  rigidity.  A 
steel  chip  guard  is  provided  in  the  knee  in  front  of  the 
carriage,  in  order  to  protect  the  crossfeed  screw. 



AMERICAN    MACHINIST 

BdUnce  Vllied  Hoist  for  Tire  PrcM 

Vol  66.  No.  2i 

for  M*  «M  ■  pTMLs  to  lift  auto- 

,   ,.    ._    ̂          *«•  Pl»c»  wiMB  duBcinc  UrM  hM 
J«;t«rbMB  hN«gkt  Mt  Iv  Uw  Setiaae*  TnUar  mui 
JJ«*0»-  lac.  Ill  Hovsrd  St,  San  KrwKi«co.  CaL 
"•  *••*«•  *•  k»ow«  M  til*  prMsmaa'a  h«lp«r.  «a  it ta  cptnf  the  prvMU  The  illuatnition 
^Uwaxnrtor  attadUnc  the  hook  to  th«  wh««l. 
■'■•  ••■■"••»«  ••««'wl  to  the  upriirht  frame  of  the Tk«  cimpa  carry  bracket*  in  which  the  trun- 

of  tha  awlatlnc  am  are  faatened.  Since  the 
art  adjiutable  on  the  clampa,  it  ia  pouible 

I*  poaftJon  tlw  derfe*  ao  that  the  center  line  of  the 
ckaia  «iU  croaa  tie  center  line  of  the  prvM  platen. 

h  aaeamfUahtd  by  hand,  through  a  gear 
WMCftid  to  tka  crank  at  the  pivoted  end  of 
Taninc  the  crank  operates  the  snull  chain 

•t  thm  o«ter  and  of  the  arm.  so  that  the  chain 
aad  load  are  Uflad.  Whaa  not  in  use.  the  arm  can  be 
•W1MC  hack  claar  of  the  opoUaf  ia  the  prwa. 

.iJi!.!?*^*"  "ocored  fcor  OMaaa  of  conea  placed  in 
*■•  ̂ ■■^'^■«  «*»•  upi»r  eon*  is  placed  on  the  shaft 
*f^*f*  wwar  cooe.  the  wheel  is  prevented  from  slipping 
aidsarajra.    By  piaeing  the  new  tire  on  top  of  the  wheel 

■■UAMCB  IK>I«T   run  TKLCK   TIKK   rRBSS 

the 
tk* 

tha  old  one.  and  swinging  both  of  ihem  in 
■  at  OM  ttaM.  th*  old  tire  can  be  removed  and oo*  appliad  ia  on*  operation.  Centering  and 

tko  tir«  before  lifting  the  wheel  into  the 
la  aaaOir  dona. 

Tfca  dark*  aavea  Ub*  and  labor  on  the  part  of  the 
opnator  aad^  rrMtljr  laaaena  tha  chance  of  injury  in fc-dUn»  the  whaab.  Baaldaa  being  used  on  a  tire 
pvwa.  the  hoist  is  adaiiUbl*  to  general  woric  around  the 
ata^  Different  brackeU  can  be  furaiahed  for  securing M.    lU  lifting  capacity  b  1.200  pounds. 

Forbes  St  Myen  Blodd  35  PorUble 
Electric  Grinder 

J*»PB»Uhla  elsetrie  grinder  illustrated  herewith  has 

^    «_^!!?***  •"*   *""    ''®^'**  *    **>''"•   "2 
Z^  Ir^r*****^'  *'**^  ̂ ^  '•  designated  as  the 

,       **•    Tlw  *»*<•  la  of  the  s«nilrrel-cain.  induction 
tT.  T*./^.  *'T-P«>»'  windings.     The   Initiation    la ffren  a  special  treatment  to  hind 

TOWMB  a  UTMM  MODBI.  II  PORTABUB  GRINDER     'M 
the  fibers  into  a  tough,  flexible  maaa  capable  of  with- standing  a  red  heat  indefinitely. 
The  motor  has  f  hp.  It  maintains  its  speed  under 

load  better  than  the  universal  type  of  motor.  It  v.rv 
quickly  regains  speed  after  slowing  down  due  to  b.avv 
l«d.  The  normal  speed  is  S.600  r.p.m..  Hi.d  the  wlu.;i 
ordinarily  carried  is  6  x  1  in.  in  site.  The  bearings  are f«elf-lubncating  and  of  the  metal-graphite  type. 

In  order  to  prevent  the  possibility  of  the  operator receiving  an  electric  shock  from  the  tool  while  han- 
dling it  when  standing  on  a  damp  floor  or  when  makinu contact  with  metal,  a  grounded  wire  is  employed  This 

wire  adds  but  little  weight  to  the  cable,  and  can  be 
attached  to  a  water  pipe  or  some  permanent  ground 
while  the  tool  is  in  U!.e.  The  wheel  is  equipped  with 
n  guard,  and  convenient  grips  are  pnividwi  for  the 
operator.  The  switch  is  within  easy  reach  in  the handle. 

Gammons-Holman  "Parob" 
Expansion  Reamer 

The  Gammons-Holman  Co..  Manchester,  Conn.,  i.s 
introducing  a  form  of  expansion  hand  reamer,  known 
as  the  "Parob"  because  of  the  fact  that  the  cuttii.K edfren  are  alternately  parallel  and  oblique. 

The  reamer  is  of  the  type  that  is  expanded  from  the 
center  by  means  of  a  tapered  plug,  adjusted  by  a  screw 
in  the  end.  The  end  of  the  pilot  is  recessed  to  a  con- 

siderable depth  for  the  double  purpose  of  protecting  the 
head  of  the  screw,  and  to  allow  the  reamer  to  be  placed 
upon  centers  for  regrinding.  A  hole  of  generous  size 
in  the  squared  end  admits  oil  to  the  central  cavity,  from 
which  it  may  flow  through  the  slots  to  the  cutting  edges 
The  advanUge  claimed  for  the  peculiar  disposition 

of  the  cutting  edges  is  that  as  each  parallel  blade  is 
followed  by  one  obliquely  disposed,  chatter  is  eliminated. 
Tt  IS  also  claimed  that  the  blades  are  more  easily 
honed,  without  danger  of  rounding  over  the  cutting 
edge,  than  is  the  case  with  helical  fluted  reamers. 
A  feature  of  the  reamer  is  the  placing  of  cutting 

edge*  upon  the  extreme  end  of  the  pilot  portion  for  the 
purpose  of  removing  burrs  and  permitting  the  reamer  to 
enter  the  hole  eaally.  This  feature  is  called  the  "burr 

cutter." 
The  reamers  are  made  in  one  piece,  with  blades  cut 

from  solid  stock,  and  receive  a  special  heat-treatment 
designed  to  insure  long  life  and  retention  of  keen  cut 
ting  edgaa.    They  are  made  in  standard  sizes  from  1  in 
to  II  inches. 

PAROB"  ONB-PIBCB  EXPANSION  RKAlll, 
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Ramsdell  Hand  Vise-Lathe 

The  Campbell  Manufacturing  Co.,  Slater  Bldg.,  Wor- 
cester, Mass.,  has  recently  placed  on  the  market  a  device 

known  as  the  Ramsdell  hand  vise-lathe.  The  tool  is 
intended  to  enable  accurate  cutting  from  bar  stock 

without  the  use  of  a  lathe  or  screw  machine  such  work 

as  screws,  studs  and  pins.  With  it  wire  springs  can 
be   wound   to   any   desired   pitch.     The  tool   is   made 

i,  «SL1  0.\  ̂ i-   CI 

FIG.  1.     RAMSDELL  HAND  VISE^-LATHE  SET 

especially  for  garage  men,  automobile  owners,  farmers 

and  those  who  have  occasion  to  repair  machinery  with- 
out having  machine  tools  available. 

In  Fig.  1  the  tool  is  shown  packed  in  a  box  with  the 

necessary  taps,  dies,  bushings,  cutting  tool  and  spacers, 

all  readily  accessible.  Any  combination  of  bushings, 

dies  and  taps  in  U.  S.  S.  or  S.  A.  E.  standard  threads 

can  be  furnished.  By  means  of  the  dies  and  wrench, 

bars  can  be  threaded  in  the  ordinary  manner.  For 

turning,  however,  the  set-up  shown  in  Fig.  2  is  em- 
ployed. It  is  necessary  to  have  in  addition  to  the  tool 

only  a  vise  in  which  to  hold  the  stock. 
Bar  stock  up  to  and  including  1  in.  in  diameter  can 

be  handled,  thus  enabling  the  operator  to  make  hex- 
agon-head capscrews  up  to  i  in.  in  size,  square,  fillister 

and  round-head  capscrews  up  to  I  in.,  flathead  cap- 
screws  up  to  ta  in.  and  button-head  screws  up  to  f  in. 
Each  set  is  furnished  with  centering  bushings  from 

4  to  1  in.,  by  A-in.  steps.  Any  required  length  of 
screw,  stud  or  spring  can  be  made. 

The  combined  die  and  toolholder  is  shown  with  a 
cutting  tool  in  position  and  removing  a  chip  from  the 
work.    Hand  feed  is  provided,  so  that  the  operator  may 

take  either  a  light  or  heavy  chip.  The  required  size  of 
die  can  be  fitted  in  the  upper  portion  of  the  holder, 
and  a  centering  bushing  secured  in  the  lower  portion. 
Since  the  stock  must  first  pass  through  the  centering 

bushing,  the  thread  cannot  be  cut  off  center.  The  ar- 
rangement also  prevents  screws  and  studs  from  being 

turned  eccentrically.  A  knurling  attachment  is  pro- 
vided in  the  equipment.  All  wearing  parts  of  the  de- 

vice are  casehardened. 

Hergi  H-250  Flexible-Shaft  Outfit 
The  illustration  shows  a  motor-driven  flexible-shaft 

outfit  recently  placed  on  the  market  by  the  Hergi 
Manufacturing  Co.,  250  Fifth  St.,  Bridgeport,  Conn. 
A  high-speed  motor,  of  i  hp.  and  capable  of  operation 
on  110-volt  alternating  or  direct  current,  is  inclosed  in 
an  aluminum  casing  having  a  base  and  handle  integral 
with  it.  It  is  thus  possible  to  easily  pick  up  the  entire 
unit  and  carry  it  to  the  work. 

A  ventilating  fan  is  provided  to  keep  a  current  of 

air  passing  between  the  field  and  the  armature  wind- 
ings. Since  the  air  current  also  passes  between  the 

spokes  of  the  front  bearing  and  through  a  series  of 

FIG.   2.      TURNING  WITH  HAND  LATHE 

HERGI  H-250  FLEXIBLE-SHAFT  OUTFIT 

holes  around  th6  bearing  in  the  end  cap,  both  bearings 
are  cooled. 

The  shaft  is  i  in.  in  diameter,  3  ft.  long  and  wound 
with  wire.  The  sheath  is  metal  inside  and  is  covered 

with  whipcord.  A  ball-bearing  handpiece  with  a  A-in. 
chuck  is  provided.  The  No.  4  or  5  shaft,  sheath  and 
handpiece  are  interchangeable  on  the  motor  unit. 

Six  feet  of  drop  cord  with  an  attachment  plug  are 
provided  with  each  motor.  Since  the  cord  is  fastened 
inside  the  end  plate,  no  external  binding  post  is  neces- 

sary. The  unit  is  simple  and  has  but  few  parts;  and 
it  is  known  as  the  Type  H-250  or  1922  model.  It  is 

adaptable  to  the  all  work  ordinarily  handled  by  flexible- 
shaft  equipment. 

Van  Dorn  Angle-Plate  Grinding  Attachment 
The  Van  Dorn  Electric  Tool  Co.,  Cleveland,  Ohio, 

has  just  placed  on  the  market  the  12-in.,  motor-driven, 
angle-plate  grinding  attachment  that  is  shown  in  the 

accompanying  illustration.  The  principal  feature  is  the 

inclined  slide,  which  permits  of  movement  in  one  plane 
for  both  feed  and  adjustment  of  the  height  of  the 

spindle.  The  effect  of  both  horizontal  and  vertical 
slides  is  thus  obtained,  with  the  simplicity  and  rigidity 

of  a  single  slide.  The  rigidity  of  the  machine  is 

greater  than  that  of  the  type  with  a  vertical  slide,  as 

the  machine  can  stand  firmly  on  its  base  without - 
fastenings. 
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to  iJk  la.  la  dtoBwter  throufh  th«  motor 

TIm  lM»vy-dulr  ball  bear- 
la    AMt-proof   hotwintt    and    *n 

for  ah«niatin(  or  dirwt 

VAir ASKILB-rLATB  atUNDtNO  ATTACHMENT 

c«rr«at  ar»  latorrlwac<Mbte  in  the  um*  houaing.  These 
■■ton  aff*  itoelfiHil  aimI  built  by  the  concern  for  grind- 

tWr  v*  tMtrd  and  rated  to  meet  the 
oftlMA.LK.E.a]Mlthe  Electrical  Power 

TW  Boraal  coatinuauo  capacity  is  1  \  hp.,  with 
a  pMk  capacity  of  21  hp.    The  epeed  is  1,800  r.p.m. 

It  to  alatod  that  oader  taet  a  roll  7  in.  in  diameter 
«aa  KTMnd  ia  a  larga  latha  at  a  apeed  of  60  ft.  per 

aad  a  kofitadinal  feed  of  the  carriage  of  i  in. 
a  cot  0.00C  in.  deep  being  talcen  con- 

Tba  aat  wvigbt  of  the  attachment  ia  175 

Sttnton  Internal  Lapping  Tool 
la  tka  aenaipaajrinc  iUiutration  i<  shown  a  device 

fir  *^rT*V  tlw  boTM  of  automotiTe  cylindem.  The 
raeaatljr  been  placed  on  the  market  by  the 
Bi«la«arlac  Co..  608  Sixty-Eighth  Ave.,  Mil- 
Wto.  It  win  be  noted  that  »hoee  which  malce 

coataet  wltk  tW  cylinder  bora  are  held  by  flexible  eon- 
aertiooe  at  «aa  and  of  a  abaft.  The  shoes  can  be  easily 
jvawead;  two  sets  are  provided,  one  to  fit  bores  2i  to 
at  la.  la  dlanctar,  and  the  other  for  bores  from  3} 
to  41  ia.     Ia  order  to  fit  the  shoes  to  the  size  of  the 

«riJt*OX  I.\TCH.>A1.  UAI'I'IKU  TOOL 

r.  a  not  operating  the  taper  adjuxtment  is  pro* 
A  lecknut  clamps  the  adjusting  nut.  so  that  the 

tad  can  be  hvld  at  any  particular  sixe. 
Tka  disk  moanted  on  tJie  shaft  In  adjunlable  in  po*i- 

ttaa.  ••  that  n  acta  as  a  stop  and  prevent «  the  tool 
fwiinc  too  deeply  into  the  cylinder.  The  tool  in 

operated  by  an  electric-  or  air-driven 
portable  dHD.  or  by  a  drilling  machine,  although  it  can 
be  aHerlwd  U  the  taiUtock  of  a  Uthe. 

It  ia  not  neeeeaary  to  remove  the  cylinder  I 
tile  chassis  of  the  automobile,   in  order  to  Jimsh   u, 
bore.    The  tool  re<}uircs  no  lining  up  with  the  cyliiuiei 
as  the  shoes  can  swing  to  adjust  them-sdves  to  -tb. 
worl(.    It  cuts  the  carbon  and  roughness  from  the  siir 
face  of  the  cylinder,  a  grinding  compt^und  Wing  i>ni 
ployed  to  facilitate  thin  action.     The  bore  can  U-  tii 
i»hed    both    round    and    .struight.      Points    where    t! , 
diameter  is  smaller  can  Ik>  felt  by  the  resistance  oiV 
to  the  tool  when  feeding  it  through  the  bore,  and 
can  be  given  special  attention.     The  tool  is  ex^.. 
as  the  work  progrosaoa. 

The  tool  may  be  employed  without  the  shoes  for  h(>l<! 
ing  pistons  when  filing  them  to  size.    The  shaft  i 
in  bearings  and  rotated  by  means  of  a  portable  ...... 
or  it  can  b«  secured  in  a  lathe  chuck  and  supported  tiy 
a  steady  rest.  Thus  a  new  piston  can  be  finished  to  th> 
size  neoMsary  to  fit  the  reground  cylinder. 

How  Shall  We  DeaiKnate  Tolerances? 
By  Frank  C.  Hudson 

The  problem  of  designating  tolerancas  has  several 
angles.  There  is  no  question  as  to  the  advisability  of 
unilateral  tolerences,  so  far  as  basic  dimensions  are  con- 

cerned, but  a  very  practical  engineer  of  my  acquaintance 
brings  up  some  interesting  points  as  to  the  best  way  of 
showing  tolerances. 

He  believes  in  the  one-way  or  unilateral  toleranii 
but  not  in  the  unilateral  designation  of  it.    Suppose  thv 
basic  dimension  for  a  hole  in  a  bushing  is  1.790  in.,  with 
a  permissible  maximum  of  1.792.    The  usual  method  of 

dimensioning    the    drawing    would    be    1.790  jrSJ];,']'    or 
1.790  in.  -f-  0.002.  The  shaft  dimension  wouM  perhaps 
allow  for  a  minimum  of  0.002  clearance  and  would  read 

1,7881 8  Jj;  or  1.788  —  0.002,  giving  a  maximum  of 
0.004  in.  clearance. 

His  experience  shows  that  as  men  endeavor  to  v' 
to  the  dimension  they  see  plainly,  at  the  same  time  i 
ing  safe  on  the  tolerance  side,  there  will  l)e  a  ten>l' 
to  get  maximum  clearance  instead  of  a  medium  bet 
the  two.    His  preference  is  for  dimensions  as  foil 
1.791  :iz  0.001   and   1.787  ±  0.001.     He  believes  th 

while  this  gives  a  maximum  possible  clearance  of  O.On 
in.  you  will  get  much  nearer  an  average  of  0.003  in 
than  in  the  other  case. 

Other  ways  of  designating  tolerances  also  havi 
advocates.     One  way  is  to  give  both   maximum  ami 

1  792      1.788 
minimum  dimensions  such  as  <  -rgg  or  i^fah' 

Another  way  which  is  unusual,  but  which  has  its 
good  points,  is  to  give  the  basic  dimensions  as  1.790 
and  use  two  minus  tolerances  for  the  shaft  and  tw<i 

plus  tolerances  for  the  hole.  This  gives  1.7901^;;;",  for 
the  shaft  and  1.790 +C2i  'or  the  hole.  This  shows 
clearly  that  the  basic  dimension  is  1.790  and  that  the 
shaft  size  can  vary  between  7.789  and  1.787.  The  hole 
can  vary  from  1.791  to  1.793  with  no  clearance  less 
than  0.002  permissible. 

Pet  systems  have  no  place  in  this  question.  We  u  !>< 
a  method  which  will  show  the  workman  just  wh;ii  i,« 
wanted  with  the  least  chance  for  confusion  and  cnar 
This  is  a  vital  part  of  standardization  and  standard 
tolerances  and  should  be  carefully  considered  by  all 
those  interested  in  shop  and  drafting  room  practice,  in 
order  to  promote  accuracy,  speed  and  uniformity. 
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Government  Revives  Patent 
Convention  with  Germany 
After  an  extended  study  of  all  the 

ramifications  of  the  proposal  that  the 
Patent  Convention  of  1909  with  Ger- 

many be  allowed  to  lapse,  the  State 
Department  decided  to  revive  the  con- 

vention, and  notice  to  that  effect  was 
transmitted  to  the  German  authorities 
prior  to  May  11,  which  was  the  time 
limit  for  such  notification.  The  revival 
of  this  convention  gives  the  holders  of 
American  patents,  registered  in  Ger- 

many, immunity  from  the  working 
clause  in  the  German  patent  law. 
Strong  pressure  was  brought  by  the 
War  Department  and  the  chemical  in- 

dustry against  the  revival  of  the  con- 
vention. The  War  Department  is 

anxious  to  secure  the  enactment  of  a 
working  clause  to  apply  to  all  patents 
registered  in  the  United  States.  The 
American  chemical  industry  has  com- 

paratively few  patents  registered 
abroad.  On  the  other  hand  Germany 
has  a  large  number  of  patents  regis- 

tered in  this  country  which  are  not  be- 
ing worked.  The  effect  is  to  preclude 

the  development  in  this  country  of 
numerous  branches  of  chemical  manu- 
facturing. 

Manufacturers  of  machinery  in  tne 
United  States  were  among  those  who 
were  most  strongly  in  favor  of  rein- 

stating the  convention  with  Germany. 
It  was  stated  that  it  would  cost  ma- 

chinery manufacturers  millions  of  dol- 
lars to  undertake  the  manufacture  of 

their  patents  in  Germany.  The  elec- 
trical industry  also  would  have  been 

affected  adversely  had  the  convention 
not  been  continueid. 

Nominations  for  A.  S.  M.  E. 
Officers  Announced 

The  nominating  committee  of  the 
American  Society  of  Mechanical  En- 

gineers, headed  by  W.  W.  Varney,  of 
Baltimore,  has  made  its  report  to  the 
society  on  the  choice  of  candidates  for 
officers  in  the  association. 
The  committee  offers  the  following 

names:  For  president,  John  Lyle  Har- 
rington, of  Harrington,  Howard  &  Ash, 

Kansas  City,  Mo.;  for  vice-presidents: 
W.  S.  Finlay,  Jr.,  American  Water 
Works  and  Electric  Co.,  New  York, 
W.  H.  Kenerson,  Brown  University, 
Providence,  R.  I.,  Earl  P.  Scott,  Earl 
P.  Scott  &  Co.,  Atlanta,  Ga.,  and  H.  H. 
Vaughan,  Montreal,  Quebec,  Canada  (to 
fill  unexpired  term  of  L.  E.  Strothman). 
For  managers:  A.  G.  Christie,  Johns 
Hopkins  University,  Baltimore,  Md.; 
James  H.  Herron,  James  H.  Herron  Co., 
Cleveland,  Ohio;  Roy  V.  Wright,  Sim- 
mons-Boardman  Publishing  Co.,  New 
York.  For  treasurer:  William  H. 
Wiley,  John  Wiley  &  Sons,  New  York. 

For  delegates  to  American  Engineer- 
ing Council:  John  Lyle  Harrington, 

L.  P.  Alford,  A.  M.  Greene,  Jr.,  Fred 
J.  Miller,  Max  Toltz,  Fred  R.  Low, 
S.  W.  Stratton,  Edward  R.  Fish  and 
Edwin  B.  Katte. 

Industries  of  Southeast 
Show  Improvement 

Over  1921 
A  steadily  increasing  demand  for 

iron  and  steel  products  during  the  past 
two  months,  with  every  indication  that 
business  will  continue  to  grow  more 
healthy  during  the  remainder  of  the 
year,  has  served  to  materially  brighten 
the  iron  and  steel  outlook  in  the  South- 

eastern territory,  and  especially  in  the 
Alabama  and  Birmingham  district 

During  the  past  five  or  six  weeks 
this  demand  has  brought  about  the  re- 

sumption of  operations  at  a  number  of 
furnaces  in  the  Birmingham  district 
that  have  been  closed  for  several 
months,  some  of  them  for  more  than 
a  year.  Others  in  the  district  are 
preparing  to  start  operations  again  as 
soon  as  business  reaches  a  point  that 
will  merit  steady  activity. 
_  One  of  the  largest  industries  in  the 

district  that  is   now  operating  at  100 
fer  cent  capacity  is  the  Tennessee  Coal, 
ron  &  Railroad  Co.,  in  steel  produc- 

tion, while  the  structural  mill  is  on  a 
double  turn.  The  other  mills  of  this 
company,  while  not  running  at  100  per 
cent  of  capacity,  are  in  active  opera- tion. 

Outside  of  Alabama,  iron  and  steel 
conditions  over  the  Southeast  are  not- 

ing the  general  improvement,  but  not 
to  as  great  an  extent  as  in  the  Ala- 

bama district.  Activities  are  at  a 
lower  ebb  in  Georgia,  North  Carolina 
and  Tennessee  than  in  Alabama,  but 
the  outlook  promises  much  greater  ac- 

tivity before  the  end  of  summer. 
General  business  conditions  are 

steadily  improving  and  industrially  at 
least  the  section  is  rapidly  assuming 
an  era  of  normal  activity. 

Because  of  the  depression  of  last 
year  the  manufacturing  companies  of 
Georgia  were  not  nearly  as  prosperous 
in  1921  as  they  were  in,'  1920.  It  is 
stated  that  Georgia  has  a  total  of  5,123 
manufacturing  industries.  The  total 
capital  invested  in  the  industries  of 
Georgia  during  1921  was  $441,505,757, 
which  was  less  by  $7,000,000  than  the 
previous  year. 

Machinery  Exports  Exceed 
Pre- War  Figures 
Says  Dr.  Klein 

In  an  address  before  the  U.  S.  Cham- 
ber of  Commerce  convention  in  Wash- 

ington last  week  Dr.  JuliuS  Klein,  direc- 
tor of  the  Bureau  of  Foreign  and 

Domestic  Commerce  of  the  Department 
of  Commerce,  said  that  exports  from 
the  United  States  of  industrial 
machinery  are  now  60  per  cent  above 
pre-war  level,  with  expanding  markets 
in  India,  Japan,  Dutch  East  Indies, 
Brazil,  Argentina,  and  a  tendency 
toward  basic  improvement  in  Cuba  and 
Mexico.  Reports  from  some  smaller 
countries  also  show  that  conditions  of 
trade  are  improving  and  that  prospects 
for  further  trade  are  better. 

Freight  Loadings  in  April 
Increase  in  Volume 

Reports  just  received  by  the  car 
service  division  of  the  American  Rail- 

way Association  show  that  758,286  cars 
were  loaded  with  revenue  freight  dur- 

ing the  week  ending  April  29,  compared 
with  714,088  during  the  previous  week, 
or  an  increase  of  44,198.  This  was  the 
largest  number  of  cars  loaded  during 
any  one  week  in  April  and  was  an  in- 

crease of  37,202  over  the  corresponding 
week  in  1921. 

Increases  compared  with  the  preced- 
ing week  were  reported  in  the  loading 

of  all  commodities.  Merchandise  and 
miscellaneous  freight,  which  includes 
manufactured  products,  totaled  534,651 
cars,  an  increase  of  18,631  over  the 
preceding  week  and  81,889  in  excess 
of  the  total  for  the  corresponding  week 
last  year. 

Coal  loadings  totaled  75,632  cars, 
12,187  more  than  were  loaded  during 
the  previous  week  and  the  largest 
number  loaded  during  any  one  week 
since  the  coal  strike  began.  This  was, 
however.  68,228  below  the  correspond- 

ing week  last  year  and  93,086  under  the 
total  for  the  same  week  in  1920.  Coke 
showed  an  increase  over  the  weeb  be- 

fore of  343  cars  which  brought  the 
total  to  7,952  cars.  This  was  3,175 
more  than  were  loaded  during  the  same 
week  last  year.  Tabulations  showed 
14,053  cars  loaded  with  ore,  an  increase 
writhin  a  week  of  4,283  cars  and  an 
increase  of  6,277  over  the  correspond- 

ing week  in  1921.  During  the  corre- 
sponding week  in  1920,  however,  28,814 

cars  were  loaded  with  ore,  which  is 
nearly  twice  as  many  as  this  year. 

Swope  Elected  President 
of  General  Electric 

Following  a  meeting  of  the  board  of 
directors  in  the  General  Electric  Co., 
held  in  New  York  on  May  16,  Gerard 
Swope,  president  of  the  International 
General  Electric  Co.,  was  elected  presi- 

dent to  fill  the  position  vacated  by  the 
resignation  of  E.  W.  Rice,  Jr.,  who  in 
turn  becomes  honorary  chairman  of  the 
board  of  directors.  At  the  same  meet- 

ing, C.  A.  Coffin  retired  as  chairman  of 
the  board  and  was  succeeded  to  that  po- 

sition by  Owen  D.  Young,  long  asso- 
ciated with  the  company  as  vice-presi- 
dent. Anson  W.  Burchard,  for  many 

years  the  vice-president  in  charge  of 
public  utilities  and  foreign  investment 
was  elected  vice-chairman  of  the  board. 
Additional  directors  added  to  the  board 
are  J.  R.  Lovejoy  and  G.  F.  Morrison. 

Mr.  Swope,  the  new  president,  is  a 
graduate  of  the  Massachusetts  Insti- 

tute of  Technology  and  received  his 
early  technical  practice  in  the  shops  of 
the  Western  Electric  Co.,  at  Chicago. 
He  was  elected  president  of  the  Inter- 

national organization  in  1919. 
Mr.  Coffin  will  continue  as  a  director 

and  as  consulting  engineer. 
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Tlie  Trmd  of  BuKtn«ss  Im- 
pro^rmcnt — PUnU 

Rciiuminf 

„    •!    Um 
«f  %k»  liwMmtt  Fottiiarjr 

Art  aIm  niaalBC  •* 

T«M*. 
  .     t*  • 
•r  OrwUuid 

Enpitty- t*   abeat    iOOO 
  .    .   .    _.    _    ̂ _  _^      to    •dr»nce 

Ute  «M(a  M  ui^wrly  4bI».  a  rail hmt  kMM  ta«M4  f«r  rtnltod  —chanter 

TW  Max«^  M«tar  C«r  Co..  IMroit. 
Mirk,  la  nuMiiiV  ••  a  fwll  pntdurUon 

at  tta  ytaal,  atvraciac  300  auto- 
•  4mt-    TW  CMayaay  hat  r«>- 
■Mi4  WMllHr  IM  Hwa  to  the 
MfWi^    0rm    1.M0    additional 
tiM  iMt  dirw  wvrlit.      Produr- 

   la  Mi«  larTMaMl  at  tha  [>aytMi. 
Olita^  pJaal,  aad  »  ia  planned  to  pUca 
tUi  wotk»  aa  a  capacity  atbaduk  at 
as  ««riy  data.  (Ivtac  mployiMat  to 
«ka«t  l.*M  aMK. 

Tka  A— ricaa  LacMMtivt  Co.,  b 
ailii<«llai  a  parti oa  of  racwit  ordvr* 
far  prarfwtion  at  tl»«  Brooks  plant, 
DiMiktrk.  N.  Y^  tnclttdtnc  M  encinaa 
for  llM  Ckirace  A  Nortkwaatani  Rail- 
raad  C*.  TW  warkinff  fore*  will  b* 

"  at 

TW  AarWr  Concrrta  MarhiBvnr  Co., 
AdbhML  Mirlu,  manafarlurrr  of  con- 
Cfata  WoHi  and  ttlo-makinc  marhinvry, 
hm  <mlHpid  MUitnum  output  at  ita 

lacal  plaat.  rooiprKinc  tW  fonnar 
I  af  taa  A4rian  St«Ft  C'a«tinr«  Co.. ■dvr  way  for  immediatp 

taeladinc  the  er*«tton  of  a 
addittaati  TW  plaat  now  operatad 

at  Kori  Baptda.  Iowa,  foimariy  tba 
aala    factary,    wfll    W    rraoYMl     to 

TW  Nvw  York  Central  Railroad  Co. 

li  arraac^ac  for  tW  immrdialv  rrsump- 
ttaa  af  wftraXtam  at  ila  HoWon  r«pair 

Middlaport.  Ohio.  Former 
will  W  eacac^d  on  a  pleca- 

TW  Bia— Ml  A  Lak*  Rrie  Railroad 
Oak  la  plawwimr  to  rvsume  operation! 
at  Ma  GrM«Ttll*.  Pa.  khop*  by  the 
claM  qI  May  TW  works  were  re- 
cMMljr  rtaaad  danm.  Employment  will 
W  fH«a  U  aW«t  IJMO  men. 

TW  WMta  Mot»r  Co..  Clevaland. 
Oktok,  Wa  a4dad  aW«t  760  men  to  tW 

farta  darinc  tW  paat  few 
■atec  the  <|aoU  to  3.000 
Motor  tntrk  prodoction 

Wa  Wa«  deritepad  to  a  potnt  of  over 
»•  car*  a  amatli. 

TW  Kewpon  Srwa  HkipiNilldinf  and 
Dry  Dark  Co,  Newport  New».  Va..  i, 
•nrnmgimt  for  immadiaU  incrvaw  in 
•fanttaM.  wttk  emplaymant  of  addi- 
Vaaal  ma».  TW  eompaii*  luui  re- 
•*••<  ••  acder  frm*  tka  Chaaapaake 

*a  KallrMd  Co..  for  3j000  coodoU 
*»d   1.000  cteet  ear*   for  gvnaral 

AOkta 

TW  farrall  Work*  plaat  of  tW  Car- 
llaal    Ca..   at    P^rrell.    Pa .   baa 

■•■a*  a4gkl  apa»-Wartk   fnmafea 

TW  9%ni  ̂ •4mU  Company,  Clrr*. 

land.  Okio.  i>  addias  ataMlUy  to  Ita 
oprratinc  *taff.  About  400  mrn  are  be> 
in«  rmpU>y«J.  The  forcu  at  the  Detroit 
plant,  local  oOcial*  Maert.  u  alto  batni 
larrraMsl  February  buainaas  iaertMoi 
ia  volume  M  per  cent  over  Janoarr. 
TW  companjr  i*  niakini;  principally 
bolta  and  valvaa  for  the  aulomotiva 
trada. 

laqttiriea  far  low-priced  motor  car 
badlaa  have  increased  t«  •  ronsiderabia 
dagre*  in  the  laat  few  weeii*.  accordins 
to  announcement  made  thi»  week  by 
aAruU  of  the  Fiaher  Body  Co.,  Cleve- 
tead.  Ohio.  The  plant  is  operatinir 
aaariy  to  capacity,  turninc  out  200 
bodies  a  day.  The  company  plana  to 
pat  on  more  men.  in  order  to  take  car* 
of  the  buxine*«  that  has  come  in  lately. 

Six  more  hot  mills  of  the  American 
Sheet  and  Tin  Plate  Co.,  at  Pittsburch. 
Pa.,  were  reopened  on  March  20. 

The  Moriran  Enrinaerinc  Co.,  Alli- 
ance, Ohio,  has  received  an  order  from 

tW  M'heelinr  Steel  Corporation,  of 
Wbeelinc.  W.  Va.,  for  twenty-two 
cranes  up  to  125  tons  capacity;  alto 
for  three  shears  up  to  900  tons  capac- 

ity. Additional  men  will  be  employed 
at  the  Morgan  plant  to  take  care  of 
this  and  other  orders. 

The  Nash  Enfineerinc  Works  at 
South  Norwalk,  Conn.,  is  reported 
workinff  on  full-time  with  a  normal 
production  force. 

» 

Automotive  Enjrinccrs  Meet 
at  White  Sulphur  Springs 
Plans  are  fast  beinK  formulated  for 

the  summer  meetinK  at  White  Sulphur 
Sprinrs,  Va.,  June  20  to  24,  of  the 
Society  of  Automotive  Rnitineers.  lUs- 
anrations  have  already  totaled  over 
Ave  hundred.  Special  railroad  rates 
have  been  secured  for  members  and 
ruests  and  the  certificates  will  be  ready 
for  applicanU  on  June  10.  Special 
trains  have  been  arranged  to  transport 
the  Eastern  and  Western  contineenta 
to  White  Sulphur.  The  Mid-West 
section  will  have  a  special  train  out  of 
Chicago;  the  Detroit  and  Cleveland 
sections   will   also   have  special   trains. 

The  technical  proirram  for  the  meet- 
ing is  practically  completed.  The 

meeting  has  been  dlvidi-<l  into  five  ses- 
sions as  follows:  Research  Session; 

Fuel  and  Engine  .Session:  Passenger 
Car  Session;  Aeronautic  Session;  and 
Motor  Bus  Session.  A  report  from  the 
research  department  of  the  society  will 
be  prcaented  by  Dr.  H.  C.  Dickinson. 
This  report  will  treat  principally  of 
tW  volatility  of  motor  fuel.  Fuel 
te«U  will  be  described  by  W.  S.  Jamas 
of  the  Bureau  of  Standards.  Several 
papers  will  be  presented  at  the  Fuel 
and  Engine  Session;  among  them  will 
be  a  compilation  of  data  on  the  charac- 

teristics of  blended  fuels  by  Thomas 
Midgley.  Jr.  Speakers  at  the  Paa- 
senger  Car  Session  will  be  H.  M. 
Crane,  P.  M.  Heldt  and  J.  B.  Bray. The  Aeronautic  .Session  will  include 
papers  on  several  phases  of  aircraft 
prosms.  Two  ot  the  papers  will  be 
by  (apt.  G.  E.  Hallett,  of  the  Air 
Kervice,  McCook  Field,  and  Prof.  E.  P. 
Warner  In  the  Motor  Bus  Session 
papers  will  be  presented  by  G.  A. 
Green  and  R.  E.  Plimpton.  The  en- 

tertainment committee  has  planned 
savvral  events  of  a  social  and  sporting 
character  to  offer  some  diversion  from 
the  technical  sessions. 

Carnegie  Tech  Students 
Form  Chapter  of 

S.  I.  E. 

A  chapter  of  the  Society  of  Indus- 
trial Kngineera  was  recently  organ  izod 

among  students  at  Carnegie  Instituto 
of  Technology,  Pittsburgh,  to  l>i> 
known  as  the  Carnegie  Industrial  En- 

gineers Society. 
The  department  of  machine  construc- 

tion, under  Trof.  Charles  C.  l.«cds,  or- 

ganiaed  the  i-hsjpter,  which  includes  108 members.  Prof.  Joseph  W.  Roe,  prrsi. 
dent  of  the  Society  of  Industrial  Kn- 
gineers,  was  present  at  the  initiation 
and  spoke  to  the  members.  Dr.  A.  A. 
Kamerschlag,  president  of  Cariipcie 
Tech,  also  r*ve  an  addreaa  and  was 
made  honorary  chairman. 

The  officers  are:  President,  R.  W. 
Marshall,  of  Pittaburgh;  vice-president, 
J.  V.  Foster,  of  Latrobe,  Pa.;  scire 

Ury,  J.  K.  Matter,  of  Harrisburg,  I'a.; treasurer,  B.  N.  Greenlaw,  of  Ridge- 
wood,  N.  J. 

« 

Engineers  To  Continue 
Campaign  for  Public 
Works  Department 

Warning  that  President  Harding  is 
encountering  opposition  so  strong  that 
his  efforts  at  government  reorganiza- 

tion may  be  defeated,  the  American 
Engineering  Council  of  the  Federated 
American  Engineering  Societies  has 
announced  that  the  engineers  of  the 
nation  will  stsrt  afresh  a  nation-wide 
movement  for  the  establishment  of  a 
National  Department  of  Public  Works. 

In  a  statement  saying  that  the  pub- 
lic works  question  would  come  up  at  a 

meeting  of  the  executive  board  of  the 
council  in  Pittsburgh,  May  26  and  27, 
it  was  asserted  thst  government  re- 

organization is  being  blocked  by  "the 
petty  jeolousies  and  conceits  of  men 
in  high  official  position." L.  W.  Wallace,  of  Washington,  exec- 

utive secretary  of  the  Federated  Amer~ 
ican  Engineering  Societies,  through 
whom  the  statement  was  iaaued,  said 
that  Dean  Mortimer  E.  Cooley  of  the 
University  of  Michigan  and  president 
of  the  council,  recently  visited  Presi- 

dent Harding,  to  whom  he  tendered  the 
support  of  the  organised  engineers  of 
the  nation  in  matters  affecting  engi- 

neering and  allied  service. 
One  part  of  the  statement  reads  ai 

follows: 

"Men  in  high  official  positions,  ac- 
ctistomed  to  the  handling  of  large  af- 

fairs prior  to  the  beginning  of  their 
official  life,  and  whom  one  would 
naturally  suppose  must  be  above  the 
petty  Jealouafea  and  conceits  of  the 
average  man  are  now  exhibiting  Jeal- 

ousies and  animosities  that  one  might 

expect  to  come  from  a  group  of 
children  quarreling  over  the  diHtribu- 
tion  of  sweetmoate.  Varioiu  organi- 

zations of  high  repute,  led  by  men  of 
high  character,  are  supporting  thexc 
absurdities  with  an  intensity  almo.st 
unbelievable. 

"The  country  needs  right  now  th« 
voices  of  those  who  look  and  think  )>«• 
yond  the  outer  skin.  We  alwayH  have 
with  us  the  voice  of  the  crowd,  too 
often  impelled  by  unwise  leadership 
and  mob  psychology.  Every  little  while 
it  is  incumbent  upon  the  tninking  por- 

tion of  our  citizenship  to  render  puolk 

•crvice." 
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While  the  speculators  in  securities 
are  merrily  buying  stocks  and  bonds 
that  can  be  instantly  resold  if  the  tide 
should  turn,  the  merchants  and  manu- 

facturers of  the  country  are  still  con- 
sidering the  policy  that  they  ought  to 

follow  in  preparing  for  the  autumn 
trade  that  should  normally  follow  the 
harvest  season. 

This  problem  is  a  difficult  one,  for  the 
articles  that  compose  a  retailer's  or  a 
jobber's  stock  cannot  be  resold  like 
stock  exchange  securities  and  an  error 
in  calculating  the  prospective  demand 
often  means  a  ruinous  inventory  loss. 
Similarly  a  manufacturer  runs  great 
risks  when  he  puts  his  capital  into  the 
production  of  goods  that  are  not  sold 
before  they  are  made,  but  these  are 
risks  that  many  are  taking  today. 

Buyers  Are  Cautious 

It  is  undeniable  that  the  advance  in 
most  basic  raw  materials  far  exceeds 
that  which  is  obtainable  for  their  manu- 

factured equivalent  from,  consumers, 
and  the  intermediary  distributor,  re- 

membering the  experience  of  two  years 
ago,  is  wondering  whether  another 

"buyers  strike"  might  not  follow  an 
effort  to  equalize  retail  prices  with  pro- 

duction costs. 
It  is  generally  believed  that  stocks 

are  small  and  shelves  bare.  This  belief 
is  confirmed  by  the  relatively  small 
amount  of  first-class  commercial  paper 
offering  and  the  question  that  nearly 
every  merchant  is  now  asking  himself 
is-  "shall  I  buy  or  wait?"  Cotton,  for  in- 

stance, is  well  over  20  cents  a  pound, 
but  the  trade  in  cotton  goods,  though 
better  than  it  was,  does  not  fully  reflect 
the  advance  in  the  raw  material.  The 
same  thing  is  true  of  wool  and  woolen 
goods,  hides,  leather  and  shoes,  silk  and 
silk  fabrics,  hogs  and  hog  products, 
wood  pulp  and  paper. 

The  disparity  between  retail  prices 
and  the  cost  of  production  is  of  course 
appreciably  increased  by  high  freights, 
high  wages  and  heavy  taxes,  and  al- 

though it  is  hoped  that  at  the  dinner  he 
gave  them  President  Harding  may  have 
persuaded  the  railway  executives  to 
slightly  reduce  the  cost  of  transporta- 

tion, there  are  few  who  expect  any  re- 
duction in  wages  or  taxes.  This  being 

the  case  it  is  plain  that  unless  the  price 
of  agricultural  products  can  be  lowered 
there  is  not  much  chance  of  a  further 
decrease  in  the  cost  of  living. 

Those  who  believe  that  the  farmer 
can  be  forced  to  accept  substantially 
less  than  he  is  now  getting  for  the 
fruits  of  his  toil  disregard  his  newly  ac- 

quired political  power  and  self-con- 
sciousness. I  cannot  expect  any  substan- 

tial decline  in  farm  products  and  am 
therefore  impelled  to  conclude  that  the 
trend  of  retail  prices  will  be  upward 
during  the  balance  of  this  calendar  year 
and  until  the  crops  that  mature  in  1923 
are  far  enough  advanced  to  have  an  in- 

fluence upon  the  markets. 

This  is  a  rather  long  distance  view  to 
take  of  a  profoundly  important  ques- 

tion, but  after  studying  it  from  every 
angle  I  cannot  reach  any  other  conclu- 

sion. We  have  in  the  first  place  an 
abundance  of  credit.  The  ease  of  money 
is  rapidly  thawing  out  and  liquifying 
the  frozen  loans  of  which  we  had  heard 
so  much.  The  enormous  bond  sales  of 
the  past  six  months  have  made  it  possi- 

ble for  many  corporations  to  buy  the 
new  equipment  of  which  they  are  in 
need.  Its  fabrication  will  provide  em- 

ployment for  those  formerly  unem- 
ployed. A  scarcity  of  labor  is  in  fact 

already  reported  from  some  points  in  the 
Middle  West.  An  increase  in  the  con- 

sumptive demand  will  be  the  result  and 
when  this  occurs  an  advance  of  four  or 
five  cents  a  yard  in  the  cost  of  cotton 
cloth  or  four  or  five  dollars  in  the  cost 
of  a  suit  of  clothes  will  not  deter  those 
who  have  the  money  with  which  to 
satisfy  a  long  felt  want. 

There  may  be  some  reason  to  doubt 
whether  further  advances  in  some  agri- 

cultural products  can  be  maintained,  but 
with  cotton  at  twenty  cents,  wheat  at 
$1.25  and  corn  at  over  50  cents  on  the 
farms  the  position  of  the  farmer  is 
greatly  improved  and  he  will  be  able  to 
buy  much  that  he  was  compelled  to  deny himself  a  year  ago. 

The  idleness  and  loss  caused  by  the 
textile  strike  in  New  England  and  the 
coal  strike  are  not  disregarded  in  this 
prognosis,  but  the  cotton  operatives  are 
gradually  returning  to  work  and  there 
is  good  reason  to  hope  that  after  Presi- 

dent Harding  has  finished  with  the  steel 
men  and  the  railroad  officials  he  and  Mr. 
Hoover  will  turn  their  attention  to  the 
coal  industry  and  find  a  way  to  start  it 
going  again. 

A  Loan  to  Germany 

The  Genoa  Conference  has  been  a 
fizzle,  it  is  true,  and  no  one  expects 
much  of  the  gathering  that  is  to  be  held 
in  June  at  the  Hague,  but  sterling  ex- 

change reached  a  new  high  record  last 
week  and  America  regards  this  as  riiore 
important  and  significant  than  a  trade 
agreement  with  Russia,  which  coun- 

try, as  Mr.  Hoover  points  out,  took  only 
one  per  cent  of  our  pre-war  exports. 
It  is,  however,  reported  from  Berlin  that 
Mr.  Morgan  will  head  an  international 
syndicate  that  will  lend  Germany  5,000,- 
000,000  gold  marks,  equal  to  $1,250,000,- 
000.  If  this  should  be  true  the  effect 
in  England  and  France  would  be  elec- 

trical, but  the  resulting  deflation  in  Ger- 
many might  be  depressing  and  would 

put  an  end  to  the  abnormally  cheap  pro- 
duction which  now  enables  German 

manufacturers  to  undersell  the  rest  of 
the  world. 

All  this  would  of  course  be  to  Amer- 
ica's advantage  and  the  effect  would  be 

to  inflame  speculation  here,  particularly 
on  the  Stock  Exchange,  where  an  appre- 

ciation of  the  possibilities  was  ex- 
pressed by  great  activity  last  week. 

The  bond  issues  were,  however,  less 
numerous,  and  in  accordance  with  pre- 

cedent more  attention  is  now  being 
given  to  stocks.  The  consolidations,  ef- 

fected and  rumored,  in  the  steel  indus- 
try have  been  used  to  advance  the 

stocks  of  the  corporations  involved  and 
others  indirectly  affected,  but  there  is 
still  a  fear  that  the  Department  of 
Justice  may  thwart  one  or  more  of  the 
proposed  combines.  This  fear  would 
seem  to  be  unwarranted  for  the  present 
Administration  is  not  opposed  to  big 
business  and  the  reports  of  President 
Harding's  dinner  to  the  steel  men  last 
Thursday  evening  indicate  that  its  pur- 

pose was  an  abolition  of  the  12  hour 
day  in  the  mills  rather  than  an  inter- 

ference with  the  proposed  combinations. 
Large  Industries  Busy 

In  the  steel  industry  itself  ̂ here  is  a 
constant  and  noticeable  increase  of  ac- 

tivity. Many  mills  are  now  working  up 
to  capacity  and  the  average  is  put  at  70 
per  cent  of  maximum.  Prices  for  both 
iron  and  steel  are  higher  and  copper  is 
up  to  13J  cents.  The  automobile  indus- 

try is  also  booming  and  it  is  asserted 
that  the  May  production  of  passenger 
cars  will  be  the  largest  on  record.  Ihis 
means  an  increased  demand  for  tires 
later  on.  It  ought  to  have  its  effect  on 
rubber,  which  still  hangs  around  16  to 
16J  cents  for  the  standard  grades. 
The  railroad  earnings  for  April  thus 

far  reported  are  encouraging,  but  the 
buying  of  railway  stocks  was  checked  by 
the  thought  that  the  President  may  de- 
niand  more  of  a  reduction  in  rates  than 
the  roads  can  afford  at  present.  If  this 
apprehension  proves  to  be  unfounded 
higher  prices  for  many  railway  securi- 

ties will  probably  be  recorded  as  the 
various  combinations  talked  of  take 
more  definite  shape.  The  weekly  state- 

ment of  the  Federal  Reserve  System 
shows  no  important  changes.  The  re- 

serve ratio  is  77.6  per  cent  as  compared with  77.3  a  week  ago. 
In  America  nearly  all  the  indicia  of 

business  indicate  greater  activity.  The 
chain  stores  report  a  large  increase  in 
sales  and  the  mail  order  houses  are  now 
running  ahead  of  last  year.  Bank 
clearings  tell  the  same  story. 

The  figures  of  our  foreign  trade  for 
April  show  a  decrease  in  both  exports 
and  imports,  which  is  not  surprising, 
but  the  excess  of  exports  over  imports 
was  $104,000,000  as  compared  with  $86,- 
000,000  a  year  ago,  which  is  better  than 
was  expected. 
The  trade  reviews  are  generally 

cheerful  and  everywhere  on  this  side  of 
the  Atlantic  the  barometer  appears  to 
be  rising.  It  may,  of  course,  go  so  high 
that  a  further  rise  would  be  impossible. 
Then  it  will  be  well  to  shorten  sail,  but 
for  the  present  this  seems  unnecessary 
provided  the  commercial  mariner  does 
not  relax  his  vigilance  in  scanning  the 
horizon  for  signs  of  a  change  in  the weather. 
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diflWanea  batwaan  the  inaide  and  out- 
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araaiure  ia  aynonymoas  with  price*. 
Graatad  free  uitar-aommunication, 
pricaa  ia  Germany  would  adjuat  them- 
aal^aa  automatically  to  UMae  of  other 
coaatriea.  The  exchanfo  ha*  in  truth 
nothinc  to  do  with  the  level  of  price*. 
It  can  chaace  only  figure*,  but  not  the 
value  they  repreaent.  The  explanation 
of  the  problem,  which  the  low  orices  in 
Germany  repreaent,  i*  to  be  found  on 
the  one  hand  in  the  fact  that  the  effect* 
of  tha  diffu*ion  have  alway*  been 
countarbalanced,  and  more  than  that, 
by  further  evacuation,  and  that  on  the 
other  hand  the  proces*  of  the  dilTuaion 
it  by  a  most  elaborate  and  intricate 
economical  aystem  been  retarded  con- 
aidcrably. 

GovmMMKNT  AT  FAtn,T 

During  the  war  and  almost  two  years 
after  its  end,  thi*  *yat«m  con*istad 
chiefly    of    enforcement    of    maximum 
ririce*  on  all  commoditiea  of  every-day 
Ife.  Since  their  aboliahment  the  con- 

trol ha*  become  much  more  difficult 
and  also  more  intricate,  hardly  beinff 
recognizable  from  outside.  Even  such 
close  and  painstaking  students  of 

Germany's  economic  life  as  tha  foreign 
commiaaions  of  control  residing  in 
Germany  are  attributing  the  low  level 
of  prieea  in  Germany  to  the  govern- 

ment's maniplation  of  the  price  of 
grain,  and  to  the  low  price  of  coal  and 
transportation.  The  nrst  is  compara- 

tively ao  insignificant  that  it*  influence 
on  the  general  level  of  {.rice*  i*  almost 
niL  The  cost  of  coal  and  transporta- 

tion, on  the  other  hand,  is  not  an  ab- 
solute Quantity  but  a  function  of  a 

factor  which  in  truth  is  the  basic  factor 
in  the  whole  problem — the  cost  of  labor. 

The  question  to  be  aaked,  and  which 
indeed  is  asked  incessantly  without 
finding  a  suitable  reply,  is  how  in  so 
nearly  a  socialixed  state  as  Germany 
IS.  the  cost  of  labor  can  be  kept  down 
■o  far  below  the  pre-war  standard. 
At  preaent  a  skilM  workman  receives 
OB  tha  averaKe  140m.  for  a  working 
day  of  eight  hours,  which  is  only  2m. 
gold,  or  a  third  part  of  his  pre-war earnings. 

That  the  increase  of  the  wages  above 
the  pre-war  standard  is  an  entirely 
flrtittouB  quantity  ia  now  realised  by 
everybody  concerned,  even  the  most 
unsophisticated  workman.  It  ia  true 
that  the  high  flgurrit  which  wage*  have 
rearhed  arc  not  devoid  of  exercising 
some  fanrination,  creating  some  self- 
docrption  in  the  mind  of  the  working- 
man.  This  fact,  no  doubt,  haa  been 
responsible  in  some  measure  for  tha 
working  rlasse*'  acouiescence  in  the 
disparity  between  their  present  and 
pre-war  Income. 

The    discontent    thus    produced    haa 

always  bt>en  at  the  bottom  of  the  labor 
problem,  and  ita  allaying  was  one  of 
the  chief  usks  of  the  administration 
since  it  took  the  labor  probU'in  firmly 
in  hand  afu-r  the  Revolution.  The handling  of  the  labor  problem  by  the 
government  and  by  the  industrial  asso- 

ciation* ha*  seldom  found  favorable 
comment,  and  has  been  grossly  abuMcd 
from  both  sides,  the  employers  as  well 
a*  the  employees.  When  looking  back 
to  the  revolution  and  reviewing  the 
whole  rout*  transveraad  aince  then, 
there  can  ba  no  doubt  that  the  per- 

formance ha*  *o  far  been  a  vary 
creditable  one,  deserving  admiration rather  than  abuse. 

Ths  Labor  Problem 
Tha  two  main  phase*  of  the  labor 

problem  are  the  unemployment  ques- 
tion and  the  task  of  keeping  the  coat 

of  labor  down  at  a  level  which  would 
enable  the  induatry  to  recover  the 
foreign  markeU  and  to  mainUin  there 
a  strong  foothold.  The  unemployment 
problem  was  comparatively  easier  to 
deal  with.  It  standi*,  of  course,  in 
direct  relation  to  the  other  problem,  as 
its  beat  solution  is  to  have  employment 
for  every  one.  From  the  rather  hap- 
haxard  way  in  which  the  unemploy- 

ment problem  was  at  first  handled, 
consisting  mainly  of  treasury  stipend* 
toward  unemployed,  it  has  soon  taken 
a  course  of  system  and  order,  reflect- 

ing the  or|raniting  power  which  is  one 
of  the  chief  virtues  of  the  Germans. 
The  following  figures  show  the  per- 

centage of  unemployed  in  the  main 
groups  of  workmen  during  the  yeara 
since  the  revolution.  These  figures 
demonstrate  clearly  how  effectively  tha 
matter  has  been  dealt  with. 
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)  * 11 The  great  business  boom  starting  in 
1910  helpe<l  to  absorb  a  large  number 
of  the  unemployed,  and  cleared  the 
field  for  the  systematic  work  which 
the  government  had  undertaken.  The 
system  of  public  stipends  ha*  not  been 
abolished,  and  will  probably  have  to  be 
maintained  for  many  years  to  coma,  In 
view  of  the  number  of  war  invalids. 
These  stipends  increased  in  the  course 
of  time  with  the  growing  cost  of 
living.  A  family  with  three  children, 
for  instance,  receives  now  49.75m.  per 
day.  This  is  approximately  40  to  60 
per  cent  of  the  pay  this  family  would 
receive  if  its  bread-winner  were  em* 
ployed.  It  i*  not  suppoaed  to  satisfy 
normal  wanta,  but  to  keep  the  wolf 
from  the  door.  It  harbors  sufficient 
dissatisfaction  to  make  iU  receiver 
keen  for  obuining  employment.  The 
government  is,  however,  apnlyinic  some 
more  forcible  meana  in  the  latter  direc- 

f 
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tion.  An  entirely  new  organization  of 
the  labor  exchanges  has  been  brought 
into  existence  for  such  purpose.  The 
private  labor  exchanges  have  been 
nationalized,  and  the  oflfices  dealing 
with  unemployment  stipends  put  into 
close  relation  with  the  public  labor 
exchanges.  Regular  reporting  of  re- 

ceivers of  stipends  at  the  labor  ex- 
changes is  compulsory.  Although  there 

are  still  some  laggards  who  succeed  in 
circumventing  these  regulations,  their 
number  is  insignificant.  The  number 
of  stipendiaries  on  March  1  was  209,- 
000,  of  which  179,000  were  male  and 
30,000  female.  The  number  of  family 
members  of  unemployed  was  301,000. 
The  total  of  stipends  amounted  in 
February  to  114  million  marks. 

As  it  cannot  be  hoped  that  the  labor 
exchanges  will  remove  all  the  unem- 

ployed from  the  payrolls,  and  a  certain 
residue  has  to  be  taken  care  of  even 
under  the  most  favorable  circum- 
.stances,  the  aim  of  the  government  has 
been  to  make  the  huge  outlay  for  un- 

employed subsidies  productive.  A 
spepial  government  department  was 
drafted  off  for  the  organization  of 
what  is  called  "Productive  Arbeitslosen 
Fiirsorge"- — or  productive  providential 
care  of  workmen.  The  main  object  of 
this  institution  is  to  provide  work  of 
a  temporary  character  for  unemployed 
on  enterprises  financed  by  the  state 
treasury  or  other  public  funds;  this 
work  includes  irrigation,  hydro-electric 
power  stations,  building  houses  for 
agricultural  laborers,  improvement  of 
highways,  water  works,  river  regula- 

tion, quarries,  building  and  house- 
wrecking.  Over  400.000  unemployed 
have  in  1921  been  given  work  of  this 
kind,  and  nearly  three-fifths  of  the 
stipends  have  in  this  way  been  made 
productive.  The  scope  of  this  organ- 

ization has  in  the  course  of  time  been 
extended,  chiefly  in  the  direction  of 
transferring  workmen  from  one  calling 
to  another,  according  to  the  dictates 
of  demand.  Courses  of  training  are 
maintained  for  such  purpose.  A  great 
number  of  workmen  who  have  crowded 
into  the  cities  during  the  war  have  in 
such  way  been  led  back  to  the  country, 
chiefly  into  agriculture.  Financial 
assistance  is  even  extended  from  means 
at  the  disposal  of  this  organization  to 
support  private  enterprises  whose 
maintenance  lies  in  the  public  interest. 

Unemployment  Insurance 

A  project  has  been  under  contempla- 
tion at  an  early  date  to  develop  this 

organization  into  an  unemployment  in- 
surance. A  law  was  drafted  for  this 

purpose  but  has  apparently  been 
shelved  for  the  present.  The  object  of 
it  is  to  provide  subsidies  in  the  case 
of  unemployment  and  sickness,  also 
toward  workmen  not  fully  employed. 
The  present  organization,  especially  the 
public  labor  exchanges,  play  an  im- 

portant part  in  this  scheme.  The  funds 
for  this  purpose  are  to  be  raised,  one- 
third  by  the  insured,  one-third  by  the 
employers,  and  one-third  by  public 
means,  that  is,  one-sixth  part  by  the 
state,  one-ninth  part  by  the  province, 
and  one-eighteenth  part  by  the  munici- 

palities. The  claims  for  insurance  are 
established  if  the  insured  has,  for  26 
weeks  in  the  two  years  previous  to  his 
unemployment,  paid  his  insurance  fees. 
The  subsidies  granted  are  fixed  by  the 
Labor  Ministry.  They  commence  seven 
days  after  the  beginning  of  unemploy- 

ment. Earnings  from  odd  jobs  are 
deducted.  Every  unemployed  person 
has  to  report  at  a  labor  exchange  at 
least  three  times  a  week.  During  the 
first  two  weeks  he  has  to  apply  to  the 
labor  exchange  of  his  profession,  there- 

after at  the  general  labor  exchange. 
Subsidies  cease  if  the  insured  refuses 
to  accept  work  oflfered  him  by  the 
labor  exchange,  provided  this  work  is 
paid  by  the  usual  wages  and  is  in 
keeping  with  his  education  or  train- 

ing. The  latter  proviso  ceases  after 
eight  weeks,  after  which  time  he  can- 

not claim  relief  on  this  account  unless 
he  can  make  plausible  that  his  future 
career  would  be  jeopardized  by  the  ac- 

ceptance of  inferior  or  inadequate 
work. 

The  insured  can  be  compelled  to  un- 
dertake a  course  of  training  for  a 

different  profession  or  an  additional 
training  in  his  calling.  If  he  refuses, 
subsidies  will  be  stopped  for  the  next 
four  weeks.  The  same  applies  to  em- 

ployees who  voluntarily  give  up  their 
jobs,  or  lose  them  by  their  own  fault. 
It  is  a  peculiar  fact  that  the  proposed 
law  also  provides  for  subsidies  to 
strikers,  but  only  after  the  first  two 
weeks  of  the  strike.  In  a  similar  way, 
ill  people  or  short  time  workers  are 
taken  care  of.  If  the  unemployed  want 
tools  for  a  job  offered  them,  which 
they  cannot  pay  for  themselves,  such 
tools  can  be  loaned  them  from  insur- 

ance funds. 

Keeping  Wages  Down 

The  second  and  most  important  task 
of  the  labor  problem,  to  keep  the  level 
of  wages  down  as  low  as  possible,  has 
two  sides,  a  mental  and  a  material 
one.  The  first  is  frequently  overlooked 
by  foreign  students  of  the  matter,  al- 

though it  can  easily  be  understood  that 
the  workingmen  would  not  acquiesce  in 
a  state  of  affairs  which,  in  spite  of 
appearances,  implies  for  them  priva- 

tions, at  least  a  lowering  of  their 
living  standard,  without  some  potent 
agency  working  upon  their  minds.  This 
agency  consists  in  the  main  in  the 
belief  that  German  goods  are  at  a 
discount  in  foreign  countries,  and  could 
not  be  sold  abroad  except  by  cutting 
prices  considerably.  Systematic  and 
extensive  propaganda  was  made  dem- 

onstrating this  "discount  of  hatred" 
as  it  is  called,  with  the  result  that  it 
is  now  deeply  rooted  in  the  mind  of 
the  whole  population.  Foreign  legis- 

lation against  dumping,  establishing 
high  import  taxes  which  could  easily 
be  traced  to  discrimination  against 
German  goods  helped  to  maintain  this 
belief  and  strengthen  it. 

The  workmen  fully  convinced  by  the 
same  propaganda  that  the  future  of 
the  country  depends  on  the  export,  and 
aware  that  a  cutting  down  of  the  ex- 

port would  materially  react  upon  their 
own  welfare,  see  no  help  but  to 
moderate  their  ovsti  claims,  not  will- 

ingly, but  as  something  inevitable. 
They  would  probably  offer  greater  re- 

sistance than  they  do,  even  show  fight, 
if  they  could  refute  the  contentions 
brought  forward  by  the  employers, 
that  they  are  greatly  handicapped  in 
comparison  with  their  foreign  rivals, 
by  the  so-called  socialistic  achieve- 

ments, the  eight-hour  day,  shop  council 
law,  and  all  the  other  parts  of  more 
or  less  socialistic  labor  legislation. 
Even  under  such  circumstances  it 
would  be  doubtful  if  the  workmen  would 

submit  to  the  pressure  exercised  on 
the  level  of  wages,  in  the  comparatively 
resigned  spirit  which  they  are  showing, 
were  it  not  for  the  conciliatory  in- 

fluence of  the  trade  unions.  The  latter 
have  since  the  revolution  gained 
largely  in  importance.  They  have  be- 

come part  and  parcel  of  the  govern 
ment,  exercising  a  strong  influence  on  g- 
legislation.  Knowing  well  that  by  lend- 

ing help  to  a  contest  which  would  react 
upon  the  country's  most  vulnerable  spot, 
the  export,  they  would  largely  lose 
influence  on  both  sides,  they  are  fol- 

lowing a  policy  of  temporizing,  acting 
as  intermediaries  in  the  conflict  be- 

tween the  interests  of  employers  and 
employees.  Storm  and  stress  have  put 
some  able  leaders  at  the  head  of  the 
trade  unions,  and  they  no  doubt  have 
in  mind  the  welfare  of  the  country  as 
a  whole. 

The  material  side  of  the  problem  is 
taken  care  of  by  a  whole  network  of 
regulations  drawn  around  the  adjust- 

ment of  wages,  organizing  to  a  nicety 
the  whole  procedure.  Claims  of  the 
workmen  for  higher  wages  are  subject 
to  strong  influence,  having  a  tendency 
to  tone  them  down  to  the  best  possible 
compromise.  This  procedure  is  very 
successful,  and  if  it  is  not,  it  is  at 
least  a  lengthy  one,  giving  employers 
the  benefit  of  a  level  of  wages  long 
after  claims  for  their  rise  have  been 

brought  forward. 
The  regulations  created  since  the 

revolution  have  also  tackled  the  prob- 
lem of  strikes.  From  the  original 

conception  of  a  rebellion,  strikes  have 
been  moved  into  an  atmosphere  of  law 
and  order.  A  nicely  defined  distinc- 

tion is  now  drawn  between  justifiable 

strikes  and  so-called  "wild  strikes."  A 
strike  is  considered  justifiable  only  after 
all  means  of  settlement  have  been  ex- 

hausted, and  in  such  cases  the  unions 
will  back  the  strikers.  In  the  other 

instance,  it  would  be  a  "wild  strike" and  the  strikers  could  expect  no  as- 
sistance from  the  trade  unions.  It  will 

be  remembered  that  the  recent  rail- 
road strike  broke  down  on  the  latter 

account,  having  been  declared  a  wild 
strike  by  the  associated  trade  unions, 
with  the  result  that  help  from  this 
quarter  was  refused. 

(To  be  continued  next  week) 

Smelting  Company 
Loses  Suit 

The  American  Smelting  and  Refining 
Co.  has  lost  its  case  against  the  Govern- 

ment for  recovery  of  $512,515  on  ac- 
count of  the  sale  of  copper  to  the 

Ordnance  Department  during  the  war. 
The  company  had  a  contract  with  the 
Government  for  delivery  of  copper  at 
23  J  cents  a  pound,  made  in  March 
1918.  Before  deliveries  were  co.mpleted 
thereon  the  Government  raised  the 
price  of  copper  to  26  cents.  The 
smelting  company  sought  to  obtain  26 
cents  a  pound  for  copper  deliveries 
after  this  price  advance.  The  Court 
of  Claims  ruled  against  its  contention 
and  the  company  took  the  case  to  the 
jSupreme  Court  In  a  decision  an- Tiounced  by  the  court  last  week  by 
Justice  Holmes,  Ohe  decision  of  the 
Court  of  Claims  was  affirmed,  although 
the  court  said  there  was  doubt  as  to 
whether  the  company  could  sue  the 
Government  for  damages  arising  out 
of  the  contract. 
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dlreclad  wittoat  aittor  dkpanioa  or 
coareatioa  of  ttoir  workinx  forrea  and 
at  tto  aame  ume  Mmiit  of  the  de> 
ploymvnt  of  each  aet>artnt«>nt  of  tta 
own  partkcuiar  forcea  with  a  apaad 
commencurate  with  the  need  of  the 
department  in  tto  accompliahment  of 
ita  mi*»ion. 

It  u  a|>parent  ttot  tto  anderlyinc 
principle  of  co-ordination  ia  to  bring into  the  Federal  orraniiatioa  aa  a 
whole  ttot  quality  which  corraaponda 
ta  tto  Biaaa  of  a  power  unit  and  to 
parait  diapatch  in  the  tranaaction  of 
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boaineea  at  a  rate  commensurate  with 
ita  need*.  Too  rigid  a  control  may  act 
to  depreciate  the  apeed  factor  to  an 
extent  ao  great  aa  to  interfere  mate- 

rially with  the  aeparate  elvmenta  of 
government  in  the  accompIiNhmrnt  of 
ttoir  rcapcctive  miaiions.  It  followa 
aa  a  corollary  that  the  principle  of 
organitation  on  a  large  scale  is  a  flexi- 

bility in  the  orKaniiation  as  a  whole, 
coupled  with  freedom  of  action  by  Ita 
onita  all  directed  tormoniously  to  a 
common  end. 

Unless  every  act  contemplated  in 
securing  co-ordination  is  carefully  con- 

sidered aa  to  ita  effect  upon  thaaa  two 
factors  of  maaa  and  apeed,  than  is 
always  danger  that  mere  peraonal 

opiniona  may  to  mistaken  for  prin- 
ciplea. 

GorcmMcnt  Cuts  Ordinary 

Expenses  in  Half 
Ordinary  expenditures  of  the 

Government  for  the  ten  months 
period  from  July  1,  1921,  to 

April  .'<0,  1922,  amounted  to 
12,819,876,115.40  as  against 
UJ27TM3AM.23  in  the  corre- 

sponding period  ending  April 3b.  1921. 
Kxpenditurcs  for  the  month 

of  April  amountad  to  1242,560,- 
961.82.  Tto  largeat  item  was 
the  intxrrcst  on  the  public  debt 
whirh  amounted  to  $121,822,- 
074.3.'..  The  Treasury  expended 
M6,616,.12H.82,  the  War  Depart- 

ment ».35,24 1,287.96.  the  Vet- 
arana  Bureau  |.'<.'i.700,477.19, 
and  the  Navy  Departmimt  $2.1,- 
41*1.074  WI.  The  expenditures 
under  the  Transportation  Act 
were  t43.M7.901.60. 

Chamber  of  Commerce  of  the 

United  States  in  Conven- 
tion at  Washington 

At  the  close  of  ita  fuur-ilay  conven- 
tiaa  held  in  Waahington  last  weak,  the 
Ctomtor  of  Commerce  of  the  United 
States  elected  Julius  11.  Uarneit,  of  Du- 
luth,  Minn.,  preaident  fur  tlic  m>xt  year. 
Vica-praaidenta  elected  wen  A.  (.'.  Bed- 

ford, of  New  York;  Thomaa  E.  Wllaon. 
of  Chicago;  Harry  Black,  of  Galveston; 
and  Ttomaa  B.  Steams,  of  Donvor. 

One  of  the  most  important  udtintises 
of  the  convention  was  that  dvlivfrt-d  on 
Tuesday  morniitg  by  Arthur  Balfour, 
vice-praaident  of  tho  Aasocialion  of 
Britiah  Ctomtors  of  Commerce,  and  a 

Erominent  steel  nianulucturer  in  Ent.'- 
ind.  Mr.  Unlfour's  wonis  touched  mi 

many  of  the  prublonis  which  an  facing 
the  industrial  world  both  in  Europe  und 
in  America  today.  On  the  ciuestion  of 
axctonre  raUs  ha  nmarkad  that  the 
leaa  politicians  and  governments  have 
to  do  with  att«mpta  to  adjust  the  ex- 
ctonge,  the  sooner  we  an  likely  to 
reach  a  aafa  and  ateady  tosis  on  which 
wa  can  tndo. 

Sneaking  of  labor  conditions  in  Eng- 

land he  said:  "I  am  able  to  report  to 
you  many  distinct  und  hopeful  signs  in 
Europe  and  particularly  in  Great  Bri- 

tain. We  hava  tod  great  labor  disturb- 
ances in  England  and  so  long  as  the 

government  interfered  totween  the  em- 
ployer and  employee  no  settlement  was 

evar  nachf<l  which  the  particular  in- 
dustry could  support  from  an  economic 

standuoint  It  is  an  impossible  situa- 
tion lor  a  government  which  depends 

on  votes  to  endaavor  to  adjust  waga 
questions  totween  employer  and  em- 

ployee, and  the  government  of  Great 
Britain  has  now  nalixed  this  fact  and 
has  definitely  stepped  out  of  the  arena. 
The  consequences  are  that  wage  adjunt- 
menta  are  now  being  made  between  tho 

two  int*'re»ted  partiea." Mr.  Balfour  aeclared  that  in  his  opin- 
ion attempts  by  some  countries  to  shut 

out  German  goods  were  poor  business 
ccotioniicH.  In  tho  fint  place,  as  Ger- 

many ha.'«  to  do  some  export  trade  it  is 
much  bi'tler  to  let  her  spread  this  trade normally  over  the  world  rather  than  to 
control  xpecitic  markets.  In  the  second 
place,  if  she  is  to  pay  npantion  she 
can  onlv  do  so  by  trading,  aa  in  this 
way  only  can  she  secun  currency  nc 
ceptable  to  the  Allies. 

The  attempt  to  run  Ruaaia  on  Cc-/imu- 
nistic  or  Bolahevik  ideala  toa  pi\>ved  a 
vast  and  complete  failure,  acco:dlng  to 
Mr.  Balfour.  He  explained  how  Bol- 

ahevik propaganda  had  been  spread 
throughout  Europe  in  an  attempt  to 
force  other  countries  to  come  to  the 
aid  of  Russia,  aa  a  ntum  for  the  with- 
drawwl  of  thia  propaganda. 

In  cloaiiiff  hia  bddrcss  Mr.  Balfour 
suid:  *^  can  aay  to  you  that  in  Eng- 

land certainly,  and  in  some  of  the  other 
countries,  we  nave  seen  the  worse.  We 
are  reaching  economic  condltiona  where 
trade  on  a  proper  basis  will  again  to 
possible  and  I  am  hopeful  that  tofon 
the  end  of  the  year  trade  will  togin  to 
flow  in  ita  normal  channels  and  tto  dis- 
aatrous  unemployment  will  gradually 

paaa  away." 

At  tho  Wednesday  mnminir  session 
John  R.  Delafield  of  New  York  gave 
an  interesting  discussion  of  the  allied 
war  debt  to  the  United  SUtea.  He  dis- 

cussed the  effect  of  tto  payment  of 
princinle  or  interest  of  this  debt  upon 
the  United  States  exports  and  on  tto 
home  market     "Where  there  is  unem- 
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ploym«nt,"  ke  said,  "the  purchasing 
power  of  the  people  becomes  limited 
correspondingly,  for  it  is  the  workers 
who  are  also  the  consumers.  Prosper- 

ity requires  the  greatest  number  of 
consumers  at  home  as  well  as  abroad, 

■  and  by  cutting  down  on  the  industrial and  agricultural  activity  of  the  country 
through  any  cause,  we  also  diminish 
the  home  market  by  impairing  the  pur- 

chasing ability  of  our  own  people. 
"The  effect  of  the  repayment  of  these 

loans  and  of  the  interest  upon  them 
will  therefore,  be  cumulative,  and  will, 
in  itself,  not  only  diminish  our  export 
trade,  but  also  cut  down  our  home  con- 

sumption. The  less  exports,  the  less 
domestic  trade,  for  the  buying  power 
of  our  people  is  diminished. 

"It  is  for  us,  then,  to  do  all  we  can 
to  overcome  this  handicap,  and  cer- 

tainly not  to  do  anything  to  increase 
the  disadvantage  under  which  we  labor. 
What  is  the  amount  of  these  foreign 
debts  to  us,  repaid  as  they  will  be  over 
a  long  series  of  years,  beside  our  pros- 

perity and  the  well-being  of  our 
people?  Even  the  amount  of  these 
loans  is  but  small  compared  with  the 
great  increase  of  wealth  our  country 
would  create  in  a  period  of  great  eco- 

nomic prosperity." 
In  his  address  "American  Relations 

to  Russia,"  _  Secretary  of  Commerce Hoover  analized  this  problem  from  an 
economic  standpoint.  He  offered  strong 
arguments  against  frequent  assertions 
that  the  United  States  is  responsible 
for  the  situation  in  Russia  today.  His 
remarks,  backed  by  his  intimate  knowl- 

edge of  the  situation,  created  a  strong 
impression  on  his  audience.  In  con- 

cluding his  address  he  said:  "When 
all  is  said  and  done,  the  great  problem 
still  stands  out.  Russia  is  slowly  dying 
because  the  dynamic  forces  of  produc- 

tion and  foreign  confidence  have  not 
yet  been  restored.  We,  a  great  Christian 
people,  look  with  horror  and  deepest 
sympathy  upon  her  untold  miseries. 
We  wish  to  find  foundations  in  realism 
for  assistance  to  the  Russian  people. 
To  extend  this  help  requires  a  vast 
restoration  of  confidence.  It  requires  a 
restoration  of  the  processes  of  business 
and  commerce.  Russia  is  making  prog- 

ress in  these  directions.  We  wish  to 
help  but  where  does  lasting  help  lie 
except  in  the  firm  and  final  re-estab- 

lishment of  those  basic  fundamentals 
that  we  have  already  stated?" 
On  Tuesday  afternoon  the  comer- 

stone  for  the  chamber's  new  home  was 
laid  in  the  presence  of  over  five  thou- 

sand business  men  and  government 
officials.  The  building  is  situated  in 
Lafayette  Square,  facing  ttie  White 
House. 

During  the  course  of  the  convention 
the  chamber  passed  several  resolutions 
expressing  its  opinions  on  questions  of 
moment.  One  of  the  resolutions  urged 
that  the  United  States  take  steps  to  be 
represented  officially  at  the  delibera- 

tions of  the  reparations  commission: 
Another  resolution  expressed  the  de- 

sire that  the  United  States  take  its 
place  with  the  other  nations  of  the 
world  in  the  International  Court  of 
Justice.  The  chamber  also,  by  resolu- 

tion, urged  Congress  to  enact  legisla- 
tion which  would  aid  in  the  speedy  set- 

tlement of  war  claims  against  the  gov- 
ernments of  Germany,  Austria  and 

Hungary.  Resolutions  also  repeated 
the  recommendations  in  favor  of  gov- 

ernment aid  to  the  merchant  marine, 
and  requested  congress  not  to  reduce 
the  authorized  personnel  of  the  Army 
and_  Navy  below  the  strength  conser- 

vatively requisite  for  national  safety. 

Business  Items 

The  Hoggson  &  Pettis  Manufactur- 
ing  Co.,  New  Haven,  Conn.,  has  taken 
over  the  six-story  building,  of  which  it 
has  occupied  part,  and  is  equipping  it 
to  take  care  of  expanded  lines  including 
the  Sweetland  lathe  chuck,  marking 
devices  and  rubber  molds. 

The  Bristol  Company,  of  Waterbury, 
Conn.,  manufacturer  of  recording  in- 

struments, has  opened  a  branch  office  in 
Philadelphia  at  Room  1311  Widener 
Bldg.  C.  C.  Eagle,  Jr.,  service  engineer, is  in  charge. 

The  Pryibil-Genzlinger  Machine  Co. 
has  been  organized  in  New  York  City with  offices  at  220  West  42nd  St.  P. 
Lester  Pryibil,  formerly  vice-president 
and  general  manager  of  the  P.  Pryibil 
Machine  Co.,  of  New  York,  and  Fred- 

erick M.  Genzlinger,  mechanical  en- 
gineer, are  the  partners. 

Gaston  &  Co.,  Inc.,  of  165  Broadway, 
New  York  City,  has  purchased  the 
business  of  Gaston,  Williams  &  Wig- 
more,  Inc.,  of  New  York.  The  per- 

sonnel of  the  old  company  will  not  be 
changed.  Through  this  New  York 
branch,  and  that  of  Gaston,  Ltd.,  of 
London,  the  organization  will  continue 
to  represent  manufacturers  and  aid 
them  in  marketing  their  products. 

The  J.  M.  White  Motor  Co.  has  been 
appointed  distributing  agents  in  the 
Sioux  City,  Iowa,  district,  for  the 
Wills-St.   Claire   Motors   Co. 

The  Sigwart  &  Ralston  Machine 
Works,  Inc.,  Pittsburgh,  Pa.,  has  been 
sold  to  the  Luster  Coated  Sheets  Co. 

The  Hofius-Hudson  Machinery  Co., 
has  been  incorporated  at  Tacoma, 
Wash.,  with  a  capital  stock  of  $40,000. 
Directors  are  R.  S.  Holt,  1115  Fidelity 
Bldg.,  Tacoma;  George  J.  Danz,  Hill 
Hudson  and  Phillip  Kitchin. 

The  R.  C.  Hyde  Company  has  opened 
offices  in  the  Security  Mutual  Bldg., 
Binghamton,  N.  Y.,  and  is  prepared  to 
handle  general  power  plant  and 
mechanical  engineering  commissions, 
including  electrical  installations,  power 
plant  equipment,  testing  and  machine 
design. 

The  William  H.  Wilson  Iron  Works 
of  Rochester,  N.  Y.,  manufacturer  of 
structural  iron,  fabricated  steel  shapes 
for  bridges  and  buildings,  etc.,  has 
opened  an  office  in  the  Powers  Building 
in  Rochester.  This  office  will  handle 
the  designing,  estimating  and  engineer- 

ing work  and  will  be  under  the  direct 
supervision  of  L.  M.  Sanford,  who  for 
several  years  has  been  in  charge  of  the 
structural   department  of  the  plant. 

The  Westgate  Metal  Products  Co., 
has  been  organized  at  Oakland,  Cal.; 
capital  stock  reported  $2,500,000.  The 
concern  will  manufacture  castings, 
tools  and  fixtures.  Directors  are  A.  T. 
Burch,  B.  I.  Marshal,  A.  L.  Stedebaker, 
D.  S.  Riggs,  Antone  Weber  and  J.  M. 
Shaw. 

The  National  Steel  Barrel  Co.,  of 
Cleveland,  Ohio,  has  established  a  plant 
at  1500  Tchoupitoulas  St.,  New  Orleans, 
for  the  manufacture  of  steel  barrels. 
The  district  manager  is  S.  H.  McAl- 

lister. The  plant  has  a  capacity  of 
1,200  steel  barrels  a  day  and  is  intended 

primarily   to   look   after   the    increase 
of  oil  for  export  from  this  city. 

Plans  for  a  new  commercial  and  pas- 
senger car  axle  factory  for  Cleveland, 

Ohio,  were  announced  last  week  by 
Viggo  V.  Torbensen,  former  president of  the  Torbensen  Axle  Co.  The  new 
concern  will  be  known  as  the  Vig-Tor 
Axle  Co.,  and  Mr.  Torbensen  will  be 
president.  Associated  with  him  will 
be  A.  L.  Kroesen,  vice-president  and 
general  manager;  W.  N.  Jackson, 
treasurer;  Cari  R.  Harrison  as  secre- 
tary. 

The  Babcock  Printing  Press  Manu- 
facturing Co.,  New  London,  Conn., manufacturer  of  printing  presses,  etc , 

has  increased  the  capital  stock  of  the 
company  from  $650,000  to  $800,000,  to be  utilized  for  business  improvements. 
The  Lux  Clock  Manufacturing  Co., 

Inc.,  Waterbury,  Conn.,  manufacturer 
of  clocks  and  time  systems,  has  in- 

creased its  capital  stock  from  S160.000 
to  $300,000. 
The  Hartford,  Conn.,  office  of  the 

Detroit  Steel  Products  Co.,  Detroit, 
Mich.,  was  discontinued  on  May  1,  and 
was  consolidated  with  the  New  York 
office  of  the  company,  at  110  West 
42nd  St.  D.  C.  Sullivan,  manager  of 
the  Hartford  office,  will  become  affili- 

ated with  the  New  York  branch. 
The  Graham  Manufacturing  Co.,  of 

Torrington,  Conn.,  has  filed  papers  of 
incorporation  under  the  laws  of  Con- 

necticut to  engage  in  the  manufacture 
of  metal  goods,  etc.  The  capital  stock 
is  $150,000,  and  the  incorporators  are: 
James  H.,  Joseph  F.,  and  C.  A.  Graham, 
of  Torrington.  The  concern  recently 
obtained  a  lease  on  space  just  opposite 
the  Torrington  Railroad  station,  and 
will  begin  operations. 

David  B.  Rush  more,  chief  engineer 
of  the  power  and  mining  department  of 
the  General  Electric  Company,  has  been 
appointed  to  the  staff  of  consulting 
engineers  of  the  company. 

Col.  Arthur  Hatch,  president  and 
general  manager  of  the  Canada  Steel 
Goods  Co.,  Hamilton,  Ont.,  has  been 
elected  president  of  the  Canadian 
Manufacturers'  Association. 

Arthur  Jenner,  factory  superintend- 
ent of  the  Noiseless  Typewriter  Co., 

Middletown,  Conn.,  has  resigned  that 
position.  He  will  take  a  trip  to  Europe, 
returning  to  the  United  States  late  in 
July. 

Dr.  Charles  E.  A.  Winslow  has 
been  appointed  health  supervisor  of  the 
new  department  of  the  Safety  Institute 
of  America.  This  department  will 
study  the  influences  which  affect  the 
health  of  industrial  workers  and  will 
make  such  recommendations  for  curing 
them  as  may  seem  fit.  Dr.  Winslow  is 
professor  of  public  health  at  the  Yale 
School  of  Medicine,  and  has  been  promi- 

nently identified  with  health  organiza- 
tion in  the  United  States  and  Europe. 

Marvin  E.  Monk  has  been  appointed 
assistant  sales  manager  in  charge  zl 

general  sales  of  the  U.  S.  Ball  Beari.i-; 
Manufacturing  Co.,  of  Chicago.  Mr. 
Monk  was  formerly  special  sales  engi- 

neer for  Manning,  Maxwell  &  Moore, 
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Irwaer.    Kleclrte,  Allaraallna-l'arrval,  Banrh   and    >1aar 
Standard  Elpctrlr  Tool  Co.,  Cincinnati,  Ohio. 

"American  Machlnlat,"   February  1,   I9tl 

The  machine  la  fitted  with  double-row  ball 
beartnc*  and  haa  a  Wvallnchouae  motor 
equlppad  with  a  circuit  breaker  and  furrUiihed 
for  either  110  or  22"  >tiltn  In  alnjrle,  Iwn  or 
three  phaaea.  The  whe<-lii  uaml  are  I  In.  In 
diamatar,  have  |-ln.  face  and  |-ln.  hole,  and 
extend  In  front  of  the  body  of  the  nitiliir  for 
■rlndlnff  Ions  and  Irrrcular  raatlnca  and  bani. 
One  eoaraa  and  one  fine  wheel  and  a  lo-fi.  r«- 
Inforoad  eord  and  plun  are  furnUhed.  A  make- 
and-break  awltrh  la  located  on  top  of  the  motor. 
UVialii.  bench  machine,  110  lb.;  floor  machine. 
Z26  pounda. 

MlUla*   Machines  Talva,  Daplax 

Dala  Machinery  Ca.  New  York.  N.  T,  and  Chlcaffo.  HI. 

"American  Machlnlat."   Pobruary  2,   1911 

The  machine  la  Intended  for 
milling  key-elola  In  automollvx vnlve  Btema  find  ilmllar  work  It 
haa  two  head*,  each  with  iLa  own 

•pliutle  and  pulley  and  collel I'fiurk  fur  holdlnK  tne  end  mllllnic 
colter  A  device  holda  tin-  heado 
■lailonary  while  cuttera  are 
rhan«<-<l  or  adjuiteil.  The  work  la 
held  In  a  V -block.  The  cuttera 
"Derate  «lmullane<iualy,  Keed  la 
••i>laln<-<l  through  a  ratchet  ot>er- 
aled  by  mechanlem  at  the  rear 
The  machine  handle*  work  up  to 
I  In.  In  dUunaler,  and  will  mill 
alota  up  to  4  In.  In  diamatar  and  |  In 

I 

f 

lone.    Uanch  apaco  20  X  1 0  In 

C7i>,  paatt  on  3  z  5-in.  cards  and  fiU  aa  d4$ired 
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Incn  New  York  City.  J.  J.  Torpey  will 
continue  as  assistant  sales  manager  in 

charge  of  bearing  distribution. 

J.  Martin  Duncan,  follow  up  engi- 
neer of  the  Detroit  Steel  Casting  Co., 

Detroit,  Mich.,  has  been  promoted  to  be 

general  sales  manager.  He  is  being 
succeeded  by  E.  R.  Young.  Mr.  Allen, 
formerly  sales  manager,  has  been  made 
assistant  general  manager. 

David  Wing,  who  has  been  associated 

prominently  with  many  of  the  Govern- 
ment's activities  touching  coal,  has  been 

designated  by  Secretary  of  Commerce 

Hoover  to  act  as  the  department's  point 
of  contact  with  trade  associations  de- 

sirous of  discussing  plans  for  submit- 
ting their  statistical  data  to  the  depart- 

ment. 
George  W.  Sanford  has  been  chosen 

general  manager  of  the  Bristol  Brass 
Co.,  Bristol,  Conn.,  brass  manufac- 

turers. He  is  at  present  engaged  as 
purchasing  agent  for  the  City  on  the 
new  High  School  building  in  Bristol, 
and  will  take  over  his  new  duties  just 
as  soon  as  he  is  completed  with  this 
work.  Mr.  Sanford  was  at  one  time 
with  the  Marlin-Rockwell  Arms  Co., 
New  Haven. 

Harry  W.  Bliven,  general  sales 
manager  of  Harvey  Hubbell,  Inc., 
manufacturer  of  electrical  goods,  ma- 

chine screws,  machine  products,  etc.,  of 
Bridgeport,  Conn.,  has  recently  been 
elected  vice-president  of  that  company. 
Mr.  Bliven  has  been  associated  vidth 
the  Harvey  Hubbell  Co.  for  over  twenty 
years. 
Garrett  W.  B.  Blanchpield,  of 

Hartford,  Conn.,  has  been  appointed 
New  England  manager  of  the  Peerless 
Weighing  Co.,  of  Detroit,  Mich.,  manu- 

facturers of  weighing  machinery. 

Export  Opportunities 

The  Bareau  of  Forelcn  and  Domextic 
Commerce,  Oepartment  of  Commerce. 
WaHliinictoD,  D.  C,  Iiuh  imiuirieH  (or  the 
asciicicH  of  machinery  and  machine  toulH. 
Any  information  dexired  reKardiiiK  theue 
opportunlticM  can  be  Heoured  from  the 
above  addresH  by  referring  to  the  namber 
following   each  item. 

An  agency  Is  desired  by  a  company  In 
Sweden  for  the  sale  of  technical  novelties, 
electro-technical  material,  machinery,  and 
other  such  articles.  Quotations  preferred 
c.l.f.  Swedish  port.     Reference  No.   2020. 
A  mercantile  firm  In  Sweden  desires  to 

purchase  packings,  beltings,  wood-working 
and  Iron-working  machinery,  and  foundry 
machinery  and  requisites.  Quotations  should 
be  given  f.o.b.  American  ports  or  c.l.f. 
Swedish  ports.  Terms :  Cash  against  docu- 

ments or  upon  receipt  of  goods.  Reference No.   1865. 

The  purchase  is  desired  by  a  firm  In  Spain 
of  piping  for  ships,  copper  plates,  steel  wire 
bound  with  hemp,  raw  steel  for  making 
tools,  steel  flies,  machinery  for  repairing 
ships  and  ship's  motors,  etc.  Quotations 
should  be  given  c.l.f.  Spanish  port.  Cor- 

respondence desired  in  Spanish.  Reference No.  2074. 

A  business  man  in  Italy  desires  to  open 
several  quick  shoe  repair  shops  similar  to 
those  in  the  United  States,  and  wishes  to 
purchase  machinery  and  full  equipment  for 
them.  Terms:  Cash  against  documents. Reference  No.  2075. 

An  Inquiry  has  been  received  from  a 
firm  in  India  desiring  to  purchase  crude- 
oil  engines  of  10  to  50  horsepower,  suitable 
to  run  flour  mills,  rice  huUers,  oil  presses, 
sawmills,  etc. ;  structural  materials,  such 
as  beams  and  girders ;  and  hardware,  such 
as  hinges,  bolts,  screws,  nails,  plates,  bars, 
and  needles.  Quotations  desired  c.l.f.  port 
of  India.  Terms:  Cash  with  order.  Ref- 

erence No.  2048. 

The  purchase  Is  desired  by  a  Arm  in 
England  of  steel  tubes  and  electrical  ac- 

cessories in  large  quantities.  Quotations 
preferred  c.  I.  fT  English  port.  Shipment 
should  be  made  via  Liverpool  or  Man- 

chester.    Reference  No.   2022. 

Wiluam  J.  Henifer,  assistant  chief 
of  the  reclamation  department  of  the 
Aluminum  Company  of  America,  was 
killed  by  a  locomotive  in  the  yards  of 
the  company  at  Massena,  N.  Y.  He  was 
33  years  old. 

Samuel  L.  Miner,  a  director  of  the 
Morris  Machine  Tool  Co.,  Cincinnati, 
Ohio,  died  in  that  city  on  May  3.  He 
was  82  years  old. 
Frank  W.  Edwards,  sales  engineer 

for  the  Dayton  Engineering  Labora- 
tories Co.,  died  at  his  residence  in  Day- 

ton, Ohio,  from  an  acute  attack  of  pneu- 
monia. He  had  been  associated  with 

the  Delco  organization  for  more  than 
a  decade. 

John  J.  Bruce,  president  and  treas- 
urer of  the  John  J.  Bruce  Foundry  Co., 

Cincinnati,  Ohio,  died  in  that  city  on 
May  16.    He  was  72  years  old. 
Frank  D.  Chriscaden,  assistant 

sales  manager  of  Wicks  Brothers,  Sagi- 
naw, Mich.,  died  at  his  home  in  that 

city  on  May  15. 
Legrand  Skinner,  founder  of  the 

Skinner  Engine  Works,  Erie,  Pa.,  died 
last  week  in  his  home  in  that  city. 

H.  ZURCHER,  Jr.,  secretary-treasurer 
of  the  Canton  Bridge  Co.,  died  last 
week  at  his  home  in  Canton,  Ohio.  He 
w-as  42  years  old.  He  had  been  asso- 

ciated with  the  Canton  concern  for  the 
past  21  years. 

Cold-drawn  Steels.  Pittsburgh  Tool  Steel 
Wire  Co.,  Monaca,  Pa.  A  24-page  booklet 
describing  a  line  of  cold-drawn  steels, — 
tool,  alloy  and  high-speed  steels,  keystock, 
needle  bar  stock,  Norway  iron  and  welding wire. 

Colt  AntoHan.  Colt's  Patent  Arms  Manu- 
facturing Co.,  Hartford,  Conn.  A  circular 

describing  the  recently  perfected  No.  21 
washing  machine  for  metal  parts.  The 
machine  is  illustrated  in  Its  various  phases 
of  operation. 

Flexible  Shafts.  N.  A.  Strand  &  Co., 
Chicago,  111.  Catalog  No.  22,  describing 
and  illustrating  a  complete  line  of  flexible 
shafts  and  equipment.  Several  types  of 
machines  are  shown,  equipped  with  this 
shafting,  for  drilling,  tapping,  grinding, 
reaming  and  other  operations. 

Shapers  and  Milling  Machines.  The  John 
Steptoe  Co.,  Cincinnati,  Ohio.  A  large  and 
well-prepared  catalog  describing  and  illus- 

trating the  line  of  Steptoe  shapers  and  mill- 
ing machines.  Various  models  are  shown, 

with  their  special  features  described  In 
detail. 

Newark  Gear  Cnttlngr  Maehines.  New- 
arg  Gear  Cutting  Machine  Co.,  Newark. 
N.  J.,  Catalog  No.  3,  describing  a  line  of 
Newark  spur  gear  cutting  machines.  The 
pages  are  profusely  illustrated  with  photo- 

graphs of  the  machines  and  their  parts. 
Specifications  for  several  models  are  in- cluded. 

Spraffne  Klectrio  Drive  for  Newspaper 
Presses.  Sprague  Electric  Works.  New 
York  City,  N.  T.  Bulletin  No.  48,717,  de- 

scribing some  recent  improvements  in  elec- 
tric motor  drives  for  all  sizes  and  types 

of  newspaper  and  other  printing  presses. 
Types  of  motors  and  controlling  apparatus 
are  shown,  as  well  as  actual  Installations 
of  the  systems. 

The     Englneprlng     Index     for     IBZl.       I'ub- 
]i;sheU     i)V     the     American     Society     ol 
Mechanical    Engineers,    29    West    39th 
St.,  New  York  City.  About  six  hundred 
pages,  6J  X  9J  in.,  bound  in  red  cloth- boards.     Price  $S. 

A  carefully  selected  summary  of  artlcle.s 
taken    from    over    six    hundred    engineering 
and     technical     publications.       Each     item 
contains    the  exact    title   of    the   article    In- 

dexed ;    the    author's    name,    if    given ;    the 
name  of  the  periodical  in  which  the  article 
appeared  ;  the  volume,  numljer  and  date  of 
publication.     There  is  also  Included  a  brief 
note     summarizing     the     contents     of     the 
article.     The  items  are  arranged  alphabeti- 

cally   and    are   cross-referenced,    making    it 
easy   for   tlie    reader   to    locate    any    article 
wanted.      The    index    contains    over    1,4U0 
sucli  items. 
Tensile  Properties  of  Some  Structural  Alloy 

Steels    at    iliKh    Tempcrutures.      Tech- 
nologic   I'aper    No.    205,    of   tile    Bureau 

of  Standards,  Department  of  Commerce, 
by    H.    J.    French.      Complete    copy    of 
the  paper  may  be  purchased  from   the 
Superintendent   of   Documents,   Govern- 

ment Printing  Ofllce,  Washington,  D.  C. 
Price  Ave  cents. 

In    the    production    of    ammonia    by    the 
Haber     process,     gradual     elongation     and 
ultimate     fracture    of     bolts     in     converter 
chamber     heads     have     introduced     serious 
operating    dirticulties.    Indicating    the    need 
for    exact    information    on    the    high    tem- 

perature tensile  properties  of  various  alloy 
steels.      The  paper  gives  the  determination 
of      tensile      strength      proportional      limit, 
elongation,   reduction  of  area  and  strength 
at  fracture  throughout  the  range  20  to  550 
deg.    C.    for    tour    steels    containing    about 
0.38    per    cent    carbon,    as    follows:     plain 
carbon  steel;  3 J  per  cent  nickel  steel;  3  per 
cent  nickel ;    1   per  cent  chromium  steel  ;   1 
per  cent  chromium ;  0.2  per  cent  vanadium steel. 

Microphotographs  of  the  fractures,  as 
well  as  tables  and  curves  illustrate  the 
results.  Of  the  four  steels  tested  in  nor- 

malized condition,  the  two  alloys  contain- 
ing chromium  showed  greater  resistance 

to  weakening  by  increase  In  temperature 
to  about  550  deg.  C,  and  at  this  highest 
temperature  the  chromium-vanadium  steel 
was  preferable  from  its  high  tensile 
strength  and  limit  of  proportionality.  Car- 

bon and  3i  per  cent  nickel  steels  l^ehaved 
alike  with  rise  in  temperature,  and  at 
about  550  deg.  C,  the  addition  of  nickel 
had  small  effect  on  tensile  properties  of 
carbon  steel.  At  550  deg.  C.,  the  strength 
and  limit  of  proportionality  of  chromium- 
vanadium  steel  were  more  than  twice  that 
of  carbon  steel,  while  the  ductility  of  the 
former,  as  measured  by  elongation  and 
reduction  of  area,  was  half  the  latter, 
though  still  quite  high.  Below  475  deg.  C. 
the  strength  of  nickel-chromium  steel  was 
greater  than  chromium- vanadium  and  both 
showed  higher  strength  values  from  20  to 
550  deg.  C.  than  carbon  or  3i  per  cent 
nickel  steels.  The  fractures  of  carbon  and 
3J  per  cent  nickel  steels  at  about  550  dee. 
C.  showed  a  tendency  to  follow  the  grain 
boundaries,  while  the  fractures  of  chro- 

mium-vanadium steel  appeared  largely 
transcrystalline. 

American     Society      for     Steel     Treatlnj?; 
Pittsburgh     Section     meeting.     Bureau     ol 
Mines    Auditorium,     Pittsburgh,    Pa.,    May 
25  and    26. 

American  Fotindr.vmen's  Association: 
Annual  meeting,  Rochester,  N.  Y.,  week  of 
June  5.  Secretary,  C.  E,  Hoyt,  140  South 
Dearborn   St.,   Chicago,   111. 
American  Railway  Association;  Section 

III,  Mechanical:  .-\nnual  meeting,  Atlantic 
City,  June  14  to  21.  (Formerly  the  Master 
Car  Builders  and  the  Association  of  Mas- 

ter  Mechanics.) 
Society  of  Automotive  Fnplneers;  Sum- 

mer meeting.  White  Sulphur  Springs. 
W.  Va..  June  20  to  24.  C.  F.  Scott,  29 
West  39th  St..  New  York  City,  is  chairman 
of  the  convention  committee. 

American  Society  for  Testlngr  Matertnis; 
Twenty-fifth  annual  meeting,  Chalfonte- 
Haddon    Hall    Hotel.    Atlantic    City.    June 
26  to  July   1.      Secretary,    C.    L.    Warwiclr. 
131B   Spruce  St..  Philadelphia.   Pa. 
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UrWI   Kluul.    Hmm*.   L»«»r>r»*4 
Untlotl  SlatM  KlooUtoal  T«k>I  Co..  Cincinnati,   Ohio. 

ItaehlnM.'*  r^bruary  a,   IMl. 

^"^T* 

lM«lw  ttw  ion  (  etreplar 

m4  taUy  raUvv^  MMtiac 

Th*  *t«n4  hoMa  portable  and  »l*o- liitf  drilU  ao  aa  lo  adaut  Ihrm  to 
pracMMi  work.  Ttta  drill  mar  b» 
•oaUjr  c*>inpxl  en  th*  alMInc  hvad  at 
tho   aUMd,    Mid    (ad    to   the   wurk    by 
mMaa  of  •  hand  lavor.     The  h   < 
oC  the  drill  above  tho  UbIe  U  adju 
by   alldloKthe    hmA   on    lh<-    v.  < 
culumn.      The    base    la    |>rovi 
T-alota.    The  etand  la  adapt •' 
mobile   nrace  and   rriMlr   kIil...     >.   
and   holda    |   or   t-ln.    portable  eleotrli- drUla.     \Vel«ht.  U  pound*. 

WeMlas  OaUII,  Oance,  AretyUae,  -AworteM,**  II*.  U. 
Alesandrr   Mllburii   I'o..    Ilalllniore,    Ud. 

"American    Machlnlat."   February   1,    lilt. 

The  oulflt  le  Intended  for  Imth 
weldinc  and  carbon  buminc  niut 
la  packed  In  a  (llwr  carrvInK 
caa*.  The  "American"  torvli  U 
If  In.  tone,  and  or  the  babincod- 
preaaora  type.  The  ira*  tube*  «re 
mad*  of  aaamlaaa  tublns.  whilr 
the  torch  head  la  mude  from  nulid 
wrought  braiui.  All  mlxliiK  of  llu' 
caeeii  ooa-urs  In  ihr  tip.  Tin- 
torch  la  provided  with  Ave  tlun  of 
<llirfr»nl  elaea.  The  outfit  lnclu>l<->i 
huee  and  connaotloiu,  weldhiK 
rod*  and  flux,  (ocgiaa,  ylovaa 
and  a  llghtar. 

riMS  A  Wimm.T Cck.  Hartford.  Coaa. 

UmWbIm.'-   retartMry  I.   Ittt. 

Ba«ravla«  Maehlao.   Maler>Uriven,   Mo.   !•« 
Oaorgo  Gorton  Maohlne  Co.,  Racine.  Wla. 

"Amarleaa   Machlnlat."   February   X,    19>t. 

aalMy  «a^  vMcfe  puiwMj  •tar-«n*aelon  and  Indicata*  the 
IBMB  iMA.    tk*  NMMn  M«  MMH  la  alt  tto  racotar  siMa. 

The  ma«hlne  la  heavier  and  ha«  ■ 
•reatar     oapaelly     than      the      forin<-r 
ntarhlnca;    It    cull   dlea,    atrrl    atuntpx 
and    larcc-alie    lectera    in    atrol,    bra- 
■  ml  caat  Iron.     The  pantoifruph  in  a<l 
.•■  -tnMr.    to    Jive  «   ratio    of   reducilon 

:i.   II   lo  6:1,  or  a  larKer  panto- 
.     .,  l>   tn:iy  l>«  furnlahed  havlnc  a  re 
Oiiftmn    of    1:1    down    to    8:1.      Ix>licl 
tudlnal    table   travel,    1T|    In.     Ba<lili. 
croaafeed.   X)   In.     Speed   1,100  to  8.   
r.p.m.  Tublr  10  In.  widf.  lo  In.  K.im 
Drpth,  tli  In.  Width.  SO  In.  HrlRbt,  «K 
In.  UVIrlU,  I.IIOO  lb.  Uxport  box. 141  cu.  ft. 

^ 

f 

ttaU  A 
Ortadlaa  Marhlae,  latoraal,  "Hrdrell" 

Oreenneld  Tap  and  DIa  Corporation,  Oreenneld,  Maaa, 
"American   Machtnlat,"   February   I,   KM. 

!•  ate  adfaaaw  ajad  terfeM«  «»• 
km     T*«      III    lid     liallin     aal- 
wwa   la   Ike    fraaae   laill 

laaf*  aaelli 
U  a 

■•*•    •     iarfii 
Tkto  ty*e  af  ai 

I  WMt  tlM 

Hlfh  travera*  apeada  are  em- 
ployed on  tha  machine.  The  wheel 

aplndia  la  carried  on  a  aiuip  con- 
trolled by  a  read  aorew  c«llbrali'<l 

for  feed  Incrementa  of  O.OU026  In. 
The  Work  table  reclprooataa  upon 
waya  and  oarrlaa  a  work  haad  for 
hotdlnc  and  routine  tha  place. 
The  ubic  travarae  apeed  la  con- 

trolled by  the  reaulatlon  of  a  aen- 
mive  throttle  valve.  For  larK« 
Ix-arlnf  racwa  with  atralchi  hoU». 
a  apectal  workhead  la  provided.  A 
ainsle  hand  lever  contrnla  all  table 
motiofla.  A  pedal  la  uerd  to  atop  and  atart  tha 

S  to  !•  fl.  p<T  minute. work.    Tabu t 
Clip.  pOMlt  on  3  X  6-in.  cards  and  fiU  at  deairtd 
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New  and  Enlarged  Shops 
Machine  Tools  Wanted 

Fl»  Lake  Wales — The  Johnson  Motor 

Co  (automobile  repairs),  A.  Johnson,  Mgr. 
—machine  shop  equipment  and  machinery, 
(used). 

Fla.  Oldnmar — Oldsmar  Mfg.  Co. — ma- 
chine shop  and  foundry  equipment. 

Ga.,  Columbus — T.  Huston  Mfg.  Co. — 30th 
St  C  R  Medley,  Pres. — one  24-  to  30-ln 

engine'  lathe,  equipped  with  taper  attach- ment, four-jaw  chuck,  steady  rest,  •tc. 
(used.) 
Md.  Baltimore— C.  E.  Stevens  Bros., 

Inc.,  124  Hopkins  Place,  (manufacturer  of 
bags) — lathe,  12-  orl3-in.  swing  (used). 

IT.  Y..  Falconer — Progressive  Machine 
Co.,  West  Main  St. — lathes,  drilling  ma- 

chines, power  presses  and  other  machine 
shop  equipment. 
N.  Y.,  Gouvernenr — The  Gouvemeur 

Welding  &  Machine  Wks.,  Park  St.,  F. 
Scozzafava,  Purch.  Agt. — acetylene  weld- 

ing outfit  suitable  for  heavy  work,  also 
small  used  18  in.  hand  lathe. 

N.  Y..  JameBtown — Third  &  Lafayette 
St.  Garage,  S.  G.  Robblne,  Pres. — machin- 

ery, tools  and  equipment. 
N.  Y.,  New  York — Hopp  Bros.,  132  West 

14th  St. — 3  power  shears  and  1  36  in. 

squa.-e. 
N.  Y..  Nlaarara,  FaUs— F.  Tanbellini,  2461 

Cudaback  ."Vve. — tools  and  machinery  for 
proposed  garage  and  repair  shop. 

N.  Y.,  Olean — Lucas  &  Marra,  33  North 
1st  St. — machine  tools  and  equipment  for 
Improved  auto  garage  and  repair  shop. 

IT.  Y.,  Sacket  Harbor — R.  Gowing  Co., 
Main  St.,  (boat  manufacturer),  R.  (Sowing, 
Purch.  Agt. — 14-16  in.  back  geared  engine 
lathe  and  upright  iJost  drill,   (new  or  used). 

N.  Y.,  Westover — Boland  &  Bartlett, 
(machine  shop  and  garage),  C.  Bartlett,  131 
Hawley  St.,  Blnghamton,  Purch.  Agt. — com- 

plete machine  tool  equipment  for  motor  re- 
pair station. 

O.,  Colnmbns — The  Carroll-Thompson 
Co.,  555  East  Long  St.,  J.  L.  Thompson, 
Pres. — one  grinder  for  service  station. 

O.,  Columbns — Snyder  Auto  Co.,  70  South 
4th  St..  H.  B.  Snyder,  Purch.  Agt. — one 
drill  press,  one  grinder  and  2  or  3  raised 
racks  for  turning  over  autos  for  repairing. 

O..  Oolnmbns — C.  Zimmerman  &  Sons 
Co.,  269  Broad  St.,  P.  Seeds,  Service  Mgr. — 
lathe,  grinder  and  new  equipment  for  serv- 

ice garage. 

O.,  Palnefivtne — ^The  Ohio  Mfg.  Co. — small 
circular  shear. 

Pa..  Grove  City — ^P.  Hassel — machinery 
and  equipment  for  garage  on  Mercer-Grove 
City  Pike. 

Pa..  PhUa.— C.  B.  Leonard,  2429  West 
Allegheny  Ave.,  (machinist) — lathes,  bor- 

ing machines,  milling  cutters,  etc. 
Pa..  Phlla. — The  Pennsylvania  R.R.,  18th 

and  Filbert  Sts.,  S.  Porcher,  Purch.  Agt. — 
small  machine  tools  and  number  of  riveter*. 

Pa..  PIttHbnrKh— The  Flannery  Bolt  Co., 
Vanadium  Bldg. — IJ  in.  Landis  bolt  cutter. 

Pa.,  Sharon — New  Bell  Garage,  South 
Irvine  Ave. — machinery  and  equipment  for 
garage. 

Pa..  8harpesTili»— L.  Moderella — tools, 
machinery,  etc.,  for  small  auto  shop,  also 
air  compressor  and  tire  shop  equipment. 

Va..  Richmond — A.  Reeves,  311  West 
Broad  St. — grinding  machines  and  lathe. 

Wis.,  Oane—C.  J.  Amundson — equipment 
and  machinery  for  auto  repair  shop. 

Wis..  Milwaukee — American  Sheet  Metal 
Works,  255  I^ke  St.,  C.  Koch.  Purch.  Agt. 
— power  punch  for  19  gage  plate. 

Wis..  MUwaukpe— P.  R.  Dengel  Mfg.  Co.. 
336  4th  St.,  plumbing  supplies — additional 
machine  tools  including  lathe  and  drill 
press. 

Wis..  Milwaukee — Wisconsin  Orey  Iron 
Fdry.  Co.,  39th  Ave.  and  Burnham  St.,  J.  A. 
Burke,  Purch.  Agt. — several  electric  power 
molding  machines. 

Wis.,  Plymouth — The  Central  Garage,  C. 
C.  Arndt.  Secy. — small  power  machinery 
and  equipment  for  auto  repairs. 

Ont..  Chatham — Weaver  Mfg.  Co.,  Rich- 
mond St.,  W. — tools  and  machinery  for  the 

manufacture    of  garage   equipment. 
Ont.,  Klnrston — T.  Watson  Co.,  Ltd. — 

equipment  for  machine  shop  and  foundry 
and  for  the  manufacture  of  concrete  mixers, 
crushers,  and  road  machinery,  including 
steel  working  machinery,  lathes,  drills,  etc. 

Ont.,  Kitchener— R.  Klelnsohmidt,  Fred- 
erick St. — equipment  for  new  garage  and repair  shop. 

Que.,  Montreal — A.  Brabant.  88  Shannon 
St.,  equipment  for  garage  and  repair  shop. 

Ont.,  Ottawa — The  Board  of  Control, 
City  Hall,  A.  F.  Macallum,  EJngr. — ^Wlll  re- 

ceive bids  until  May  30,  one  variety  saw, 
one  Buzz  planer  or'jolner,  one  Ball  thread- 

ing machine,  one  Universal  tool  and  cutter 
grinder,  one  power  forcing  press,  one 
Scleroscope,  one  combination  gas  furnace, 
one  kerosene  asphalt  tool  heater,  two  2J  in. 
diameter  IngersoU-Rand  drills,  one  small 
portable  gasoline  operated  air  compressor, 
one  quarry  jackhammer  or  hammer  drill. 

Machinery  Wanted 

Fla.,  Loughman — The  Everglades  Cy- 
press Co.,  J.  W.  Tucker,  Mgr. — engines, 

sawmill  equipment  and   machinery. 

Fla.,  Tilt«n — Thorn  Reed  Lumber  Co., 
address,  H.  P.  Thorn,  Martinsburg,  W.  Va., 
Purch.  Agt. — woodworking  machinery  for 
the  manufacture  of  spokes,  axe  handles, etc. 

Ga..  Macon — Willingham  Sash  &  Door 
Co.,  O.  P.  Willingham,  Jr.,  Vice-Pres. — one 
48-in.  or  49-in.  sander,  late  type. 

Ga.,  Savannali — Georgia  Cane  Syrup  Co.. 
103  West  43rd  St. — machinery  for  bottling 
syrup,  hot  syrup  Alters,  etc. 

ni.,  ElksvlUe — The  Journal,  (newspaper) 
— power  paper  cutter. 

Kan.,  Neosha  Falls — The  Post — news- 
paper press,  job  press  and  equipment. 

Ky.,  Sadieville — New  Eva  Milling  Co., 
W.  W.  McCabe,  Pres. — machinery  and 
equipment  for  mill   (feed,  grain,  etc.). 

Mich.,    Cathro — L.    Austin — shingle   mill. 
Mich..  Detroit — The  Curtis  Co.,  Lafa- 

yette Blvd. — miscellaneous  presses  and 
printing  machinery. 

Minn.,  Minneapolis — ^Bd.  Educ,  305  City 
Hall,  G.  F.  Womrath,  Business  Supt.,  will 
receive  bids  until  May  25,  refrigerating 
machinery  for  Northeast,  Roosevelt  Junior 
and  Jordan  Junior  High  Schools. 

Minn.,  Walker — The  Walker  Oeamery, 
C.  B.  Rausch,  Prop.— 5  or  7  hp.  motor,  line- 
shaft,  hangers,  pulleys  and  belting;  2  gal- 
vaninzed  iron  storage  tanks.  4  x  2  x  10  ft. 
and  2  X  2  X  8  ft.  respectively,  also  one 
water  pump  with  motor. 

Mo.,  JopUn — C.  L.  Clark,  2402  Empire 
St.,  (machinery  dealer),  H.  Johnston, 
Purch.  Apt. — heavy  belting,  shafting  for 
concentration  mill  for  mines. 

Mo.,  Joplln — The  Labor  Tribune,  4  th  and 
Toplin  Sts.,  D.  Grafton,  Purch.  Agt. — 8 
column  power  press  for  daily  newspaper 
also  3  linotype  machines. 

Mo.,  Kansas  City — Fuller  &  McClintock, 
Produce  Exchange  Bldg.,  J.  R.  McClintock, 
Purch.  Agt. — traveling  cranes,  water  tube 
boilers,  water  wheels,  large  high  duty  air 
compressors,  crank  and  fly  wheel  pumping 
engines,  radial  block  stacks,  stokers,  cen- 

trifugal pumps  and  coal  handling  equip- ment. 

Mo..  Kansas  Clt.v — J.  M.  Pate,  Andover 
7 — Universal  woodworking  machine. 

N.  C.  Goldsboro— The  Utility  Mfg.  Co., 
J.  L.  Borden,  Pres. — new  machinery  for 
proposed  veneering  plant. 

N.  C.  Hlifh  Point — Ellison  Furniture  Co., 
O.  H.  Ellison,  Purch.  Agt. — woodworking 
machinery,  including  carving  spindle, 
mortising  machine  and  dove-taller. 

N.  C  Mt.  Pleasant — A.  M.  Haithcock — 
flour  mill  machinery. 

N.  C,  Shelby— A.  P.  Weathers — ice  mak- 
ing and  cold  storage  plant  machinery  and 

equipment. 

N.  J.,  Clayton — C.  Haegle,  (machinist) — 
one  nickel  plating  outfit  with  attachments 
complete. 

N.  J.,  Newark — Kraeuter  ft  Co.,  Inc., 
563-585  18th  Ave.,  attention  of  W.  H.  Hall, 
"Hawker"  adjustable  rod  and  dowel  ma- 

chine complete  with  regular  equipment, 
range  of  cutter  head  }-ln.  to  2-ln.  diameter. 

N.  Y.,  BinKhamton — F.  E.  Harris  Co., 
Stack  Bldg. — machinery  and  equipment  for 
extract   factory  on  Griswold  St. 

N.  Y.,  BnlTalo — Republic  Light  Heat  & 
Power  Co.,  173  Winspear  Ave. — drilling 
machinery,  cables,  etc.,  for  use  in  exten- 

sive drilling  operations  at  Forestville,  N.  Y. 
N.  Y.,  Buffalo— Webb  Clean  Sweep  Co., 

Inc.,  87  Troup  St. — machinery  for  the  man- 
ufacture of  sweepers,  brooms,  etc. 

N.  Y.,  Buffalo— J.  Zwelling,  222  Mulberry 
St. — equipment  for  sheet  metal  works. 

N.  Y.,  CatsktII — The  Recorder — flat  bed 
press  for  power  equipment. 
N.  Y.,  Kndicott — Interstate  Limestone 

Corp.,  E.  B.  Kellogg,  Little  Meadows,  Pa., 
Purch.  Agt. — machinery  for  making  con- 

crete blocks  and  bricks  ;  s?>ecial  forms  and 
Bhapes  for  building  tiles  ;  mixer  and  tamper. 

N.  Y..  ForestvUie,  (Chautauqua  Co.)  — 
Arkwright  Natural  Gas  Co. — well-drilling 
machinery,  bits,  cables,  pipe  and  other 
miscellaneous  equipment  for  drilling  opera- 
tions. 

N.  Y.,  Gouvemeur — The  L«ve  &  Love  Co., 
Barnes  St.,  manufacturer  of  truck  bodies, 
H.  Love,  Purch.  Agt. — ^woodworking  ma- 

chinery for  the  manufacture  of  automobile 
truck  bodies,  also  forge  and  blower. 

N.  Y.,  Harrlsonvllle — The  Gazette — one  17 
column  newspaper  power  press. 

N.  Y.,  Margaretville — The  News — ^news- 
paper power  press. 

N.  Y.,  Mount  Morris— Mount  Morris 
Canning  Co.— semi-automatic  apple  and 
fruit  paring  machines,  also  other  canning 
factory  machinery  and  equipment. 

N.  Y.,  New  York— Young  &  Hvde,  Pro- 
duce Exchange  Bldg.,  (contracting  engi- 
neers)— 2  hand  power  shears,  portable,  to cut  12  in.  beams. 

N.  Y.,  Niasrara  FaUs — B.  V.  Nutting,  449 
10th  St. — machinery,  tools  and  equipment for  plating  works. 

N.  Y..  Pike — C.  Bills— cooling  machine, 
8  x  6  X  10-ft.  for  market. 
N.  Y..  Pulaski — J.  W.  Bonnev — $1,BOO 

worth  of  wood  working  tools  arid  equip- ment. 

N.  Y..  Korhester — The  Rocnester  Has  ft Electric  Corp.,  Clinton  Ave.,  N.,  J.  P. 
Haftenknapp,  Engr. — miscellaneous  equip- 

ment for  proposed  liquid  gas  pumping  sta- 
tion. 

N.  Y.,  Watertown — The  Intema.tional 
Burr  Corp..  500  Newell  St..  F.  W.  Aiken, 
Purch.  Agt. — special  machinery  for  the manufacture  of  newly  patented  pulp  stone 
grinding  burr. 

O..  Cleveland — City  of  Cleveland,  c/o 
Purchasing  Dept.,  is  receiving  bids  until 
June  1,  for  2  industrial  trucks  and  charg- 

ing apparatus  for  the  new  public  hall. 
O..  Cleveland — King  Tool  Grinding  Co.— 

small  machinery  and  tools. 

O.,  East  Columbus — W.  C.  Hardy  ft  Co., 
James  Pike — concrete  block  making  ma- 
chinery. 

Pa..  Phlla. — J.  B.  Connors.  603  East  In- 
diana Ave.,  (dryers  and  weaver.-?) — addi- 
tional machinery  for  new  dye  house. 

Pa.,  Phlla.. — Fay,  Kaiser  &  Sailer  Inc.. 
Front  and  Clearfield  Sts..  silk  and  wool 
manufacturers,  L.  A.  Fay.  Mgr.— carders, 
looms,  feeders,  drawing  frames  and  other machinery. 

Pa^.'Phlla   The  Hensel  Colllday  Co.,  12th 
and  Wood  Sts,  manufacturer  ribbons,  silks, 
etc. — delivery  systems,  conveyors,  chutes, 
feeders,  looms,  roving  frames,  improved 
twisters,    etc 

Pa.,  PhUa. — I.  J.  Horstman  Co..  31S  PItz- 
water  St.,  manufacturer  of  woolen  goodii— 
carders,  roving  frames.  Improved  twisters, 
etc. 
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METALS 

Current  Prices  in  Ccott  Per  Pound 

Copper,  electrolytic  (up  to  carlois).  New  York    14.00 
1  in,  5-ton  lots.  New  York    32 .  25 
Lead  (up  to  carlots),  St.  Ixiuis,  5.40  ;  New  York       6.00 
Zinc  (up  to  carlots),  St.  Louis,  5.27);   New  York       5.62| 

Aluminum.  98  to  99%  ingota.  1-IS  ̂ ^  ̂ "^  Cleveland  Chicago «»"  Iota    19.20  20.00  18.00 
Antimony 'Chinese),  ton  spot       6.25  7,50  6.25 
Copper  sheets,  base      19.75  20.00  23.00 
Copper  wire  (ca riots)   14^14.50  16.50  16,25 
Copper  rndi  r ton  lot*)     18,25  21.50  19.50 
Copper  tubin«  flOO-lb.  lots)    21.75  23  00  23  00 
Brats  theets  (|fX)-lb,   lots)      16.25  17,50  18,75 
Bra«(iubing(IOO-lb.  lou)    19.00  19  00  20.50 
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METALS — Continued 

Brass  rods  (1,000-lb.  lots)      13.75  15  50 
Brass  wire  (carlots)      16.25  17.75 
Zinc  sheets  (casks)       8.00  17.25 
Nickel  (ingot  and  shot),  Bayonne,  N.  J.  36.00    
Nickel  (electrolytic),  Bayonne,  N.  J   .   39.00    
Solder  (J  and  ̂ ),  (caselots)     23.00  22.00 
Babbitt  mctui  (fair  grade)      35.00  40.75 
Babbitt  metal  (commercial)      15.50  15.50 

IS.  75 

15.75 

19  ro 
36  00 
9.0) 

SPECIAL  NICKEL  AND  ALLOYS— Price  in  cents  per  lb. 
Malleable  nickel  ingots       45 
Malleable  nickel  sheet  bars       47 

Hot  rolled  rods,  Grades  "A"  and  "C"  (base)       50 
Cold  drawn  rods.  Grades  "A"  and  "C"  (base)       60 
Copper  nickel  ingots       37 
Hot  rolled  copper  nickel  rods  (base)       45 

Manganese  nickel  hot  rolled  (base)  rods  "D" — low  manganese  54 
Manganese  nickel  hot  rolled  (base)  rods  "D" — high  manganese  57 
Base  price  of  monel  metal  in  cents  per  lb.,  f.o.b.  Bavonne,  N.J.: 
Shot     32.0.0     Hot  rolled  machined  rods  (base)...      48.00 
Blocks     32.00     Hot  rolled  rods  (base)       40.00 
Ingots     38.00     Cold  drawn  rods  (base)       50  00 
Sheet  bars...   40.00     Hot  rolled  sheets  (base)       45.00 

OLD  METALS — Dealers'  purchasing  prices  in  cents  per  pound: 
New  York  Cleveland  Chicago 

Copper,  heavy,  and  crucible      11.75  11.75         10.25 
Copper,  heavy,  and  wire      11.00  11.00           9.25 
Copper,light,  and  bottoms       9.50  9.00           8.25 
Lead,  heavy       4.50  4.50           3. 65 
Lead,  tea       4.00  3.25           3.00 
Brass,  heavy       6.25  5.00          8.00 
Brass,light       5.25  4.50          4.75 
No.  1  yellow  brass  turnings       5.75  5.50           S.OO 
Zinc       3. CO  3.00          2.50 

TIN  PLATES— American  Charcoal  Plates— Bright— Cents  per  lb. 

"AAA"  Charcoal  Melyn  Grade: 
IC,  20x28,    112  sheets   
IX,  20x28,    112  sheets   

"A"  Charcoal  Allaways  Grade: 
IC,  20x28,    112  sheets   
IX,  20x28,    112  sheets   

Coke  Plates,  Brigh 
Prime,  20x28  in.: 

100-lb.,        112  sheets   
IC,  112  sheets   

Terne  Plate 

Small  lots,  8-lb.  Coating: 
100-lb.,    14x20   
IC,  14x20   

New 
York 

20.00 
23.00 

Cleve- 
land     Chicago 

17.00 
20.00 

12.50 
12.80 

7.00 
7.25 

18.25 
21.00 

16.00 
18. 7S 

11.00 
11.40 

5.60 
5.85 

18.50 

20.90 

17.00 
19.60 

14.50 
14.80 

7.25 
7.40 

MISCELLANEOUS 

Cleve- New  York  land 

30.07i@?0.10  $0.12 
.055®.  09 

2.80 

2.85 
.95 

.09 50.00 

55.00 
2.50 

3.25 
.95 

Chicago 

20.12 .09 55.00 

65.00 
2.65 

Cotton  waste,  white,  per  lb.  . . . 
Cotton  waste,  mixed,  perl  b. .  . . 
Wiping  cloths  per  M.,  13^x13^.. 
Wiping  cloths  per  M.,  13Jx20|. 
Sal  soda,  100  lb.  lots   
Roll  sulphur,  360  lb.  bbl.,  per  100 

lb   
Linseed  oil,  per  gal.,  5  bbl.  lots. . . 
White  lead,  dry  or  in  oil     100  lb.  ke 
Red  lead,  dry     1001b.  kegs 
Red  lead,  in  oil      100  lb.  kegs 
Fire  clay,  per  75  lb.  bag   
Coke,  prompt  furnace,  Connellsville..  .per  net  ton  2.3.25@33.50 
Coke,  prompt  foundry,  Connellsville..  .per  net  ton  ?4.2S@?4.7S 

3.50 
1.04 

New  York,  12.25 
New  York,  12. 25 
New  York,  13.75 

80  1  00 

SHOP  SUPPLIES 
Current  Discounts  from  Standard  List! 

New 
York 

Machine  Bolts: 

All  siz»s  up  to  1x30  in      60-10%   60-10%      60% 

1}  and  11x3  in.  up  to  12  in       60%   60-10-10%   60-10% 
With  cold  punched  sq.  nuts       40%          
With  hot  pressed  hex.  nuts  up  to  1x30 

in.  (plus  std.  extra  of  10%)       45% 

Button  head  bolts,  with  hex.  nuts        30% 
Hex.  head  and  hex.  nut  bolts         35% 

Lag  screws,  coach  screws       60-5% 

Square  and  hex.  head  cap  screws. ...  75— 10% 
Carriage  bolts,  up  to  1  in.  .n  30  in         45% 
Bolt  ends,  with  hot  pressed  nuts       55%                55% 

Tap  bolts,  hex.  heads   -flO-15%   

Somi-finished  nuts  f  and  larger       70%       75-5% 
Case-hardened  nuts         65%          

Washers.castiron,  Jin.,  per  lOOIb.  (net)  35. (X) 

Washers,cast  iron,  fin. per  100  lb.  (net)  S.OO 

Washers,  round  plate,  per  100  lb.  Off  list  5.00 

Nuts,  hot  pressed,  sq.,  per  100  lb.  Offlist  3.25 

Nuts,  hot  pressed,  hex.,  per  100  lb.  Offlist  3  25 
Nuts,  cold  punched,  sq.,  per  100  lb. Offlist  3  .25 

Nuts,coldpunched,hex.,perl001b.Offlist  3  25 
Rivets: 

Rivets,  i^in.  dia.  and  smaller      60-10% 
Rivets,  tinned       60-10% 
Button  heads  l-in.,  J-in.,  1x2  in.  to  5 

in.,  per  100  lb   (net)      23.70  $3.2S 

Qeve- 

land    Chicago 

  ?4.00off 
23.90  net         

     65-5% 

     60-5% 
75%      70-10% 

60%      SO-5% 

80% 

13.50 
3.50 

J. 50  net 
4.00 
4.00 

4.00 

4.00 60-10% 

4Jc.  net 

23.50 

3.50 

3.50 

3.50 3.50 

3.50 

70% 
70% 

Cone  heads,  ditto   (net)        3.80     3.35 

li   to   li-in.   long,    all   diameters, 
EXTRA  per  100  \h         0.25       

I  in.  diameter    EXTRA 
\  in.  diameter    EXTRA 

1  in.  long,  and  shorter    EXTRA 
Longer  than  5  in    EXTRA 
Less  than  200  lb    EXTRA 

Countersunk  heads    EXTRA 

Copper  rivets   
Copper  burs   

0  15        

0  50       
0  50       

0  25       

0  50       
0.35       23.35  base 

60-5%  50%     50-10% 
40%  50%         

f3.00 
3.10 

0.15 0.15 

0.50 
0.50 

0.25 
0.50 

Lard  cutting  oil  (SO  gal.  bbl.)  per  gal.       20.65 
Machine  oil,  lubricating,  (SO  gal.  bbl.) 

per  gal                0.45 

Belting — Present  discounts  from  list  in 
fair  quantities  (J  doz.  rolls) 

Leather: 
Lightgrade           50% 

Medium  grade      40-5%  40-1 0-2i%     50% 

20.50 
I0.67J 

0.15 

0.40 
50-5% 

60-10% 

Heavy  grade         35% 
Rubber  and  duck: 

First  grade         60-5% 

Second  grade   60-10-5% 
Abrasive  materials — In  sheets  9x11  in.: 

No.  1  grade,  per  ream  of  480  sheets, 
Flint  paper  .         25.84 
Emery  paper       ,           8.80 
Emery  cloth          27.84 
Flint  cloth,regularweight,width3J 

in.,  No.  1  grade,  per  50  yd.  roll,         4.50 
Emery  discs,  6  in.  dia..  No.  1  grade, 

per  100. Paper    1.32 
Cloth    3.02 

40%      40-5% 
50-10%  40  10% 

60-5%  60-5% 

23.85 

11.00 

32.75 

36.48 8.80 
29.48 

4.9S 

1.49 
3.20 
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OMamMtaM  ar  «n<  la  aoa4  a^Oiiia  I 
««».  ■MHHaa-^M«iBM  r»««  Oa,  B. 
a—am.  H»».    ta»  t*  a  I*  eaM  iIMMi 

J"**  — ..•  latpy  amia.     ltoB»»r<a« 

r.  eya 

far  ■HMwteeaaHiw  >ua. 

,        ^  Crill  a  »a—  c»»»^ 
,  ̂- '  "»^«4  •«"«».  »Ual  ri«aaUr 

7^MlM*r  a»l  tmtfmmt  for  Um  aaww- 
*•'*«*■  «■  *••''  •••HiaB.  av«*4ravwi,  •tr. 

Metal  Working  Shops 

Clmrc*  SU „    O.    VaaUaaOk 
Um  aaMMM  tor 

caaatwieltMi  of  aavan 
mmMmtmMa*  al  awur 
aainaaa.  ill  OMauiM 

tka  iwatnuKtmi  oT  a  S  atary.  worklac  attoB, 
■aiaaa  aa4  aarvtoa  atatloa.  oa  Churoh  St. 

!■*«     n.     Wara*— lni#rni>tlunal     Har- 
Ymur  Oa.  haa  awar4ad  thp  i-<>nir«c(  for  Ilia *"^'~— *— ■    -*   — —— »l    buildlufs    for    th» truck*,     u.   K.  Zlm- 

.  St  .  h:atT. 

__   ..-    a     (luuimora  P.  O.) 
— YlM  Waatara  Itanrland  Ity..  HUteo  8Uu 
l«a  a«M«i4  Um  eeatmrt  for  tba  oaaatrae- 
Um  a(  leaeaMNhra  r««»atr  atioitm  liara.  Coal    Hwuaaad  doUara.     W.  C. 

»M    *■  J.  Ptaaay,  lae,  IT4 
4kl  a  1  atory  I0«  x  ie«-tt. 
k.  Batlmatad  eoaC  |40,0M. 

Wf  '«  Malvfll»-^lMaaMaa  Mtehlna  Co.  la 
havfay  plana  pnparad  tor  Um  oonstnioiion 
a«a  1  jtery  tacjorr    BiHniand  coat.  0&».- 

aaM  Ava..   BnoyaBac^  Oou«   Bacra.  and 

_*  y-i   toaiirti»a    ■.   B.   Hobblns.    »i 
^••*  •"  •-  ■■•  •»»rtl»<l  th«  contract  for Ifca  MWMnmtoB  of  a  1  atory.   80  «   »o  ft. 

MM  ahop  on  4th  and  Lafayetla  Sta. 
imt  eoai.  t««.0«0.    Kotad  Mar.  1«. 

K.  T,  JateaM   CUT — Boland  *   Bartlxt 
Mr*  awkrdad  (h«  rantmcl  for  lb*  ronatruc- 
••^  S*A  *  ••'2?:  *•  «  >••  *»•  machine  and rvvalr  iImii.     BMImatad  ooat.  t*0.000. 

-..«•  JLlJ*** .*••*"**•  ***•*'•  *  R»otor  St.. wui  balM  a  1  atory  aamn  on  Columbus 
Ava.  batWMn  tO<th  and  lt5th  Sta.  Batl- 

eoat.   tKt.OOO. 

_  W.  T..  N»w  Tsrii— NI»w»nhou«  Co..  II* 
ftu«  KlM  St,  will  build  a  tl  Mory.  10  s 
;»  ft.  cara«a  on  Ird  Ava.  and  160th  St. 'Mlaatad  coac  t««.«00. 

».  T»  Maw  Taak— T.  F.  T  Realty  Co., 
«/o  •aalif  *  PInkaiataln.  Archta.,  44  Cotirt 
■•.Brooklyn,  will  build  ■  l  ■tory  Faram 
•■  Baat  Ird  St.    Batlmatad  coat,  175,000. 

«.  T..  Maw  Tark— II.  W»prln.  c/o  ▼. 
Majrpar.  Arrhl.,  IS*  40th  St..  la  harlnc 
plana  praoarad  for  tha  oonatniotlon  of  4  I 
atory.  IM  x  100  ft.  «araaa  at  411  Baat 
ktth  kt.  Batlmatad  ooat  ItO.OOO. 

__  •-  CI»T»Uad — n.  8  Bloaaom.  c/o  A. 
Oaraald.  An-ht.,  Natl.  City  BIdir..  haa 
awarded  the  contract  for  tha  conatructlon 
of  a  t  atory  aaraKr.  and  arrvfce  atallon  on 
Rlchmood    ltd.      Eailmatrd   coat    150,000. 

—  •?  .gy'aad  Thg  Champion  Rivet  Co, Baat  lOtUi  St.  and  Harvard  Ave.  plana  10 
MIM  a.l  atory  factory  addition  on  Dun- 

Betfanatad    coat    150.000.      D.   J. 
Praa.  Arehltaet  not  aelected. 

•«  CTaTalaad — Tha  Natl  ttronie  A  Alum- 
Inom  Co.,  Baat  ll«ih  Rt.  an<l  Lai^v  Ave, 
haa  awarded  tha  contract  for  thi-  on^iruo- 
Uoa  of  a  I  atory.  to  x  150-fi..  xidltlon  to 
Ha  toolory  oa  Baat  tlih  Bt.  and  Ijilaey 
Ay.  BMhaat*4  coat  tto.ooo.  Private 

plana. 0«  CleveUad — The  8lnni>  Improvnnant 
Co,  KIrby  Bide.,  haa  awarded  the  contract 
for  the  conatructlon  of  a  1  irtory  41  x  14f 
ft.  tanute  on  Ra*t  «lr<l  8i.  and  Camerle 
Ave.      Eatlmaled   ro»t    HU.nnn. 

*- .fj^'laad— n  W.  Waltrr*  Tranafrr 
r»r  «T*  K«M  lUth  St..  I*  ha  vine  plana pnpared  for  the  conatrurtlon  nf  «  j  atory, 
5S.J  *.*.A-  "!■"»«•  and  war»ho(ia»  at  ««T WM  llOlh  St.  BetlmatMf  coat  140,000, Private  plana. 

«»•■,  >«»mWU»_W.  B  Wacner  haa awarded  tha  oontract  for  the  ronairurtlon  of 
•»  ••"fT.  «•  X  105  ft.  Karajr*.  Ratlmac-d ««*  IM.aO*.     Noted  March  II. 
Pa.  Or^e  rily-  Th«,  Beaaemor  Oaa  Kn- 

yine  rn   iMana  to  conatruct  a  lara?  addilloR 
I*  •«*►•■«»«  .'?>.IJ"~'"  •**••  Batlmated  oat to  loaiid  115,000. 

-  'V    Phlla. — A,    W,    Bamea,    Archt  ,    10 
Snath    1«ih    m.,    la   rec»lvln«    h\A»    for    the 
cotMtruninn    cf   a    I    atory.    H    x    ino.fi 
faraae  on  ll'lini'td  Ave.  and  Courtland  81 
for  «l.  H    Marvel,  1«07  iluntlnc  Park  Ave. RathnalMd  coat  |t«,ON. 

Pa-     rfcil-— TV,    Rlrhter    Mnr>-'-~     -• 
Vaa  Ki  '  ,.B  award4-d   tl. 
for   th-  ',n    of   a    t    >^ 
'*•:''-  '■-   -   ••>op  on  Krdwtrk  nnd    V«n 
Klili  AvM.  Batlmatad  coat  |T,«00.  PrU vala  plana 

Pa,  Baadla^  n«adtn|r  Caallnr  Oo,  plana 
to  rabalM  h*  caatlns  factory,  whirh  waa 
da«r«ye4  by  fire.     Batlmatad  coat,  140,000, 

».   I..   Aatbaar— Tba  Coventry  Co.    hna 
awarded   the  contract  for   the  c-.i 
of  a  J  atory,  •«  x  100  ft.  maohlr.. 
ditlon. 

>\'ka.  haa  awaHM  tBa  > 
atructlon  of  an  addttloii    ,.  ,   ,,,. 
mated  ooat  1750.000. 
WU,  Oleadale— Jl.  Whealar.  TrlppvUle. plana  to  build  a  1  atory  T»  x  io  ft.  blaok- amilh  and  repair  ahop.  hara.  Batlmatad 

coat  140,000.     Architect  not  aelaoted. 
WIe.  Keaeaha— Buick  Oara(e,  015  S..1   :  , 

Ave-,  la  m-olvlnc  bida  for  the  conatni.  v 
of  a   I   atory   50  x   Il6-ft.  addition,     i:    i matMl  coat,  140.000.     Private  pinna. 

*••-   Madleea— The    ltd.    Kduo.   iiliu,.    i„ 
«»~*1S«»  •  >  and  I  auwy.  T6  x  80  ft..  „  ,n •■JMta  riiop.  Including  ahopa  for  ma,  i      . arork.  woodworking  ate,  on  5ih  St.     ivn 
matad  ooat  55.000.     Architect  not  aelci.i 
Wla,  Pljraiaalh — ^The  Central  anr.i;. 

plana  to  eonairuct  a  I  atory.  54  x  K'"  it 
nrnce  and  repair  ahop  on  nivlalon  si 
Batlnnated  coat  $60,000.  Archllett  nol  ̂ . lected. 

Wla.,     K«<.ta«— The     Wklker    Mfv.    Co.. 
Hamilton  and  MIchliran  Mtti  !>»•  awarded the   contract    for   thr    ■  m   of   a    I 
atory,  80  x  18  ft.  adil  s  nuio  «c- caaaory    factory    on    H.i;.,..i,.i,    .St.      Ball- mated  coat  t*.Ooe.     Private  plana, 

w  m5N   ■•■faWa— T.   Wataon  Co..  Ud„   la 

ioJl    $40  000  "   ""'**•      «=•"">»'•<> 
..  i'5?*-B."'I,'^'**r-P-..  Kl'ln^ehmiatPred- 
eilok  8i  .  plana  to  bu  kl  a  ranure  and  ro- pair  aliop.     ISatlmated  ^oat  ftO.MO. 

General  Manufacturing 

Peoel\ln«  bIda  for  the  conatructlon  of  .i  i 

S2-V  K*"'''"'S5.  ■•WHIon  to  lu  paokinc Burt,    101    California   8t,    San    I'vanclaoo, 

14 ?*I!!Si,.™''5f "!-'"'•  '^"••"  Bruah  Co., *Zl  .{^y'"*"  St..  haa  awarded  the  contract for  the  cn.inictlon  of  a  4  atory.  10  x  400 ft.  plant  with  50  X  l»o  ft  ell.  &o  no  ton 

2^  ?2S^"„'l.»°"  .W""*"'-  Avi.  BaJtoaled 
ooat.  1100,000.     Noted  April  6,  "«•»"« 

Cat.,  Maafard — The  Hanford  Ice  Co. Weal  «ih  St..  haa  awarded  the  contract  for 

nifiiii"""'?"""'*"  °'  '  •'  *°"  ''^«'  P'*nt  on 
1  luiiipa    St> 

a,  5>'rA  «?■  '•**7"'"?.  8»pu'"">'  Warahouae 
*  Cold  Sloraso  Co.,  150  North  lai  .<?!.    ha> 
awarded   the  contract    for   the  o-- 
2.'  ■   refrl»eratln«   plant   on   Non Batlmalrd  coat  |1|,000,     Prlvalc 

lad.,   Indlaaapolli — aoodman   ^ North   .Nohli.  8t  ,   l«  havlnff  plan 

fj"*  '   "  "     "'•"  of  a  1  Btoo'. ff-  hoal.  on  NoKh  Nobl timatnl  linn.      Lockwoo.i 
Co..  88  .s<. 11111  I'lurhorn  St.,  ChloaBO,  IJi.  , 

..!"•!;•  '"dlanaBoll.  -<'.  E.  Pauley  A  i  .. til  J:**!  Maryland  Hi,,  haa  awarded  ti„. 
pontraet  for  the  conairurllon  of  a  S  rtoiy, 
»•  X  185  ft.,  prtnllna  |>lnni  im  North  .\.  w 
Jaraay  8L,    Ballmated  coal  8215,000. 

Mleh,,  Datrall — The  Curtla  Co..  I.«f«v.  ilo Blvd..  haa  awarded  the  contract  for  ihn 
conatructlon   of   a    Z    imd    3   atory   prinll 
Elanl  and  office  bulldinir  »n  Weal  Orand [amnion   Blvda.     Kat minted   coal  fltf, 

B.   J„   Traataa— Mcrrllllah    QulKley 
Btala  St.,  haa  awarded  the  contract  for  ̂  
conatructlon  of  a  1  alory,  <0  x  lOO-ri,  print- 
In*   plant    on    Wood    St.      Batlmatad    oo«, 

175,000. 
N,   T.,    Ralfalo— Webb  Clean   8v 

Inc.,  87  Trniip  fll.,   la  reoalvlnc  t>l' 
conatriiriinn  of  n  40  x  41-ft.  awaap. 
nn  Troup  St.     Batlmated  coat   |6,000,     Ar- ch llact  not  announoad. 

If.    T.,    Newark— Phllllpavv--      n~--  • ?'o.  plana   to    build    a    55    x aclory  on  Willow  Ave.  and 
to  exceed  115,000,    Architect  not  . 

K,    T.,    New    Tark — The 

Waah  Co..  712  Kn^'    '  i">- Ihn    contract    for 
"lory   laundry   nn 
Rt.     Kallmated  coni  f   .i. 

O.,    riereland    -I»ckwood    Oreene   *    Co., 
Bnirra.,    ii.i.>.  .    iti.ii-      im  r>v...iviti,-   i.imh   for 

the  oon' ' 
nujiory  ■ tha   New    ...,„    i...,i.,    ,.,...    

Chapin  Co01*l  Baat  40ih  Hi.,  luiint  miMiu- 
faeturer.  BMInuMad  ooal  t2i<n,nnn,  n.,i..i Nov.  14. 

Ihn 

lilacs 

i 

New     ■ 
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Methods  in  a  Radio  Shop 
Some  Devices  That  Have  Been  Developed  To  Handle  Small  Parts  Used  in  Radio  Apparatus 

— Jigs,  Fixtures  and  a  Magazine  Feed  for  an  Engraving  Machine 

By  FRED.  H.  COLVIN 
Editor,   American  Machinist 

THE     devices     illustrated     herewith     have     been  are  all  drilled  from  the  flat  sides  of  the  bars.     These 

developed    by    the    Acme    Apparatus    Co.,  Cam-  bars  are  of  aluminum  and  it  is,  of  course,  necessary  to 
bridge,   Mass.,   for  the  rapid   handling  of  small  clean  the  jig  between  each  loading,  so  as  to  insure  the 

parts  used  in  radio  apparatus.    A  drilling  jig  for  trans-  next  pieces  fitting  evenly  on  the  plate  A.    The  operator 

FIG.  1— DRILLING  THE  TRANSFORMER  FRAME.       FIG.   2.— ASSEMBLING  KEEPERS  FOR  TRANSFORMER  CORES 

former  frames  is  shown  in  Fig.  1.  Five  of  the  side 
bars  shown  piled  on  the  bench  are  held  between  the 
pins  shown  in  the  baseplate  A.  The  lid  B  is  closed  over 
the  bars  and  is  clamped  by  the  screw  shown.  The  bush- 

ings are  carried  in  the  plate  and  the  jig  is  then  turned 
upside  down,  resting  on  the  feet  C,  so  that  the  holes 

found   that   by   dipping   the   empty   jig   in   a   pail   of 
gasoline,  the  chips  were  removed  instantly. 

The  cores  for  the  transformers  consist  of  a  stack  of 

U-shaped  stampings,  some  of  the  assembled  ones  being 
shovra  at  A  in  Fig.  2.  The  flat  keepers  that  are  placed 
over  the  ends  of  the  cores  are  assembled  in  the  fixture 
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FIG.  3— VSflNDING  SPECIAL  COILS 
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enablea  the  opt-rator  to  keep  track  of  the  numWi-  of 
turns  in  the  coil,  which  ia  ver)'  important  in  this  worlc. 
The  wire  cutter  F,  the  shears  G  and  the  electric  solder- 
ins  iron  H  complete  the  necoasary  paraphernalia  for 
this  work. 

SiMPuc  Bending  Forms 

Simple  fixtures  for  bending  acme  of  the  various  ron- 
nectinc  wires  are  shown  in  Pig.  4.  They  are  made  up 
of  wooden  blocks  designed  to  be  easily  clamped  in  a 
viae  by  the  tonguaa  A,  and  are  providwi  with  sheet 
metal  facea  on  which  are  mounted  various  bendiiiK 
levers  and  forms,  aa  shown.  The  fixtures  sl^own  are 
onb'  two  of  many  different  fixtures  of  this  kincft  Some 
of  the  wires  bent  to  various  shapes  may  be  seen  on  the 
bench  in  front  of  the  fixtures. 

The  device  shown  in  Fig.  5  is  a  magaxine  feed  for 
a  Gorton  engraving  machine.  The  plates  to  be  en- 

graved are  of  standard  insulating  material  and  are 
stacked  in  the  magaxine  at  A  and  fed  upward  by  the 
weighted  chain  B.  The  lever  C.  when  in  the  position 
shown  in  the  illustration,  acts  as  a  stop  to  prevent  the 
upward  feed  of  the  pieces  in  the  magaxine.  When  it  is 
moved  from  the  stop  position,  it  allows  the  pieces  to  rise. 

no.  •— GOMPLBTB  APPARATUS  AND  ASSUMBLY 

the  spool  A  which 

by  the  spring  con- 
around  the  grooved 
D.    The  counter  E 

MAOAZixe  rcKD  t- 
MACHtXB 

i:.S'ORAVlNO 

and  when  moved  back  to  the  stop  position  it  pushss  the 
top  piece  under  the  plate  D  and  brings  it  into  position  so 
that  the  engraving  will  be  done  in  the  proper  location 
and  also  puches  the  last  piece  engraved  from  under  the 
plate  D  and  to  the  left  away  from  the  magazine.  When 
the  table  is  full  of  pieces  that  have  been  engraved  each 
successive  motion  of  the  lever  C  pushes  off  the  piece  at 
the  extreme  left  of  the  table  from  where  it  drops  into 
a  chute  leading  to  a  receptacle. 

The  ASSEMBLE)   APPARATira 

Some  idea  of  the  appearance  of  the  assembled 

apparatus  is  given  in  Fig.  6.  The  completed  trans- 
formers are  shown  in  place  at  the  left,  together  with 

some  of  the  connecting  wires  and  the  manner  in  which 
the  parts  go  together.  This  is  a  complete  little  unit, 
comprising  a  variable  condenser  tuner  at  /I,  an  audion 
tube  detector  socket  at  B  and  sockets  for  amplifying 
bulbs  at  C  and  D.  The  front  of  the  complete  box.  shown 
at  the  right,  is  one  of  the  pieces  fed  to  the  enirravinK 
machine  through  the  magazine  doscribed  above.  The 
engraving  consists  of  lettering  and  arrows  showing  the 
direction  in  which  to  turn  the  various  control  knobs. 
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Estimating  Modern  Gear  Production 
Charts  and  a  Slide  Rule  That  Make  Estimating  Easy — Use  of  Disk  Cutters  and  Hobs — 

Extra  Travel  of  Cutters — Examples  of  Estimate  Sheets 
By  GUSTAVE  E.  SPIES 
Estimator,  Gould  &  ISberhardt 

THE  increased  productivity  obtained  from  modern 
machines  has  created  a  demand  for  a  means  to 
easily  and  accurately  calculate  such  production. 

An   estimating  operation   should   be   applicable  to   a 
given  set  of  operating  conditions,   the  method  being 

Many  factors  affect  the  accurate  calculation  of  gear 
production,  each  of  which  must  be  given  careful  con- 

sideration. The  chief  factor  is  the  proper  selection 
of  the  most  suitable  method,  type  of  machine  for  the 
required  output,  style,  finish  and  accuracy  of  the  gear. 
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FIG.  1.     CHART  FOR  DISK-CUTTER  TYPE  MACHINES 
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such  that  the  required  result  is  obtained  by  means  of 
purely  mechanical  operations  on  the  part  of  the  person 
doing  the  estimating,  necessitating  little  or  no  mental 
effect. 

A  series  of  charts  has  been  developed  in  the  factory 
of  Gould  &  Eberhardt,  Newark,  N.  J.,  for  rapidly  and 
accurately  calculating  the  rate  of  production  on  gear 
cutting  machines.  The  charts,  which  are  presented 
herewith  and  fully  described,  are  especially  adapted 
for  both  the  bobbing  and  disk-cutter  type  machines 
manufactured  by  Gould  &  Eberhardt.  A  slide  rule  for 
the  same  purpose  is  also  shown  and  described,  which 
has  various  advantages  over  the  charts  mentioned,  par- 

ticularly in  expediting  the  calculations. 

Knowing  this  the  following  factors,  relative  to  machin- 
ing, are  then  to  be  considered. 

Using  Disk  Cutters 

First — When  a  disk-cutter  type  machine  is  selected: 
A,  Style  of  cutters. 
B,  Work  support 
C,  Feed  and  return  of  cutter 
D,  Indexing  of  blank. 

A.  Cutters  are  of  great  importance  in  obtaining  the 
best  results.  Great  care  should  be  taken  in  their  selec- 

tion and  consideration  should  be  given  to  the  following 
items : 

Whether  the  quality  required  is  such  that  roughing 
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and  finishing  cutters  are  necessary. 

Whether  the  quality  required  will  permit  finishing 
in  one  cut. 

Whether  two  or  more  teeth  can  be  finished  simul- 
taneously. 
Whether  one  tooth  can  be  finished  with  a  roughing 

and  finishing  cutter  in  gang. 

For  roughing  gears  of  3-pitch  and  finer,  cutters  with 
right  and  left  rake  and  hooked  cutting  faces  can  be 
used  to  advantage  both  singly  and  in  gangs.  When 

used  in  gangs,  the  cutters  should  be  arranged  in  herring- 
bone stj'le,  that  is,  the  inner  edges  of  the  cutting  teeth 

on  the  two  cutters  should  cut  simultaneously  and  then 
the  outer  edges  of  the  succeeding  teeth  and  so  on 
alternately,  thereby  counteracting  any  oscillating  effect 
of  the  gear  being  cut,  due  to  the  alternate  action  of 
the  cutters. 

Gang  cutters  with  right  and  left  rake,  but  with  radial 
cutting  edges  have  been  used  for  finishing  several 
teeth  in  the  gear  blanks  where  quality  was  not  of 
prime  consideration.  It  is  to  be  noted  that  in  using 
these  cutters  the  cutting  edge  should  be  radial  and 
not  hooked,  as  in  the  roughing  cutter. 

For  coarser  pitches  a  roughing  cutter  of  the  stepped 
type  with  hooked  faces,  and  a  finishing  cutter  with 
radial  faces  can  be  used  in  gangs  for  finishing  a  gear 
in  one  cut.  The  finer  pitches  can  also  be  finished, 
with  a  finishing  cutter  radially  ground,  in  one  cut. 

For  the  highest  class  of  gears,  it  is  advisable  to 
rough  out  the  gear  with  a  single  or  gang  roughing 
cutter,  and  then  finish  it  in  a  separate  operation  with 
a  radially  ground  finishing  cutter. 

B.  The  work  support  should  be  of  very  rigid  design 
so  as  to  eliminate  the  tendency  for  the  machine  to 
chatter.  It  has  been  found  that  the  work  support 
is  a  very  important  factor,  in  both  output  and  finish  of 
gear  cutting  machines.  The  elimination  of  chatter  also 
increases  the  life  of  the  cutter,  by  reducing  the  number 
of  sharpenings  of  the  cutting  edge  to  a  minimum. 

C.  The  feed  of  the  cutter  in  inches  per  minute  must 
be  selected  with  particular  regard  to  the  quality  of 
finish  desired  and  to  maintain  the  proper  form  of 
tooth.  The  kind  of  material  to  be  cut  also  controls 
the  feed  as  well  as  the  style  of  cutter  used.  The  return 
of  the  cutter  is  an  automatic  operation  which  is  con- 

stant and|  is  figured  in  inches  per  minute. 
D.  The  indexing  of  the  blank  is  also  an  automatic 

operation  and  is  constant  for  each  tooth,  the  speed  of 
which  depends  upon  the  number  of  teeth  to  be  cut. 

Work  on  a  Hobbing  Machine 

Second — When  a  hobbing  machine  is  selected: 

A,  Hob 
B,  Work  support 
C,  Hob  speed 
D,  Hob  feed. 
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A.  The  selection  of  the  hob  rests  upon  the  following 
considerations : 

Whether  a  roughing  and  finishing  hob  is  to  be  used. 
Whether  or  not  the  quality  of  finish  is  such  that 
only  one  cut  need  be  taken. 

It  has  also  been  found  advantageous,  when  roughing 
with  hobs  that  they  be  made  with  hooked  cutting 
faces,  instead  of  radial  cutting  faces.  Also  that  the 
roughing  hob  must  be  made  thinner  than  the  finishing 
hob.  For  accurately  forming  the  teeth  a  radially  ground 
hob  should  be  used. 

For  commercial  purposes  spur  gears  and  helical  gears 
can  be  finished  in  one  cut.  For  gears  of  higher  quality 
it  is  generally  advisable  in  cases  of  3-pitch  and  coarser 
to  take  two  cuts,  one  roughing  and  one  finishing. 

B.  The  work  support  must  be  of  still  more  rigid 
design  than  that  used  on  disk-cutter  machines.  The 
rim  of  the  blank  must  be  supported  near  the  periphery. 
Very  substantial  clamping  means  should  be  applied 
because  of  a  certain  amount  of  tangential  pressure 
that  is  put  on  the  gear  while  being  cut.  When  cutting 
helical  gears  of  extreme  angles  it  is  often  advisable  to 
have  keyways  in  the  gear  and  in  the  work  arbor. 

C.  The  speed  in  feet  per  minute  of  the  hob  depends 
entirely  upon  the  material  to  be  cut  and  the  number 
of  sharpenings  determined  upon  as  being  the  most 
economical  for  a  given  period  of  time  or  output. 

In  bobbing  gears,  the  speed  of  the  hob,  or  rather 

its  revolutions  are  an  important  factor  in  the  output. 
In  this  respect  bobbing  is  distinguishable  from  disk 
cutting,  in  which  the  revolutions  of  the  cutter  do  not 
directly  effect  the  output. 

D.  The  feed  of  the  hob  in  inches  per  revolution  of 
the  gear  blank  deppnds  upon  the  finish  required.  It 
is  not  greatly  affected  by  the  material  to  be  cut. 

The  practice  as  outlined,  having  been  carefully  con- 
sidered, the  next  step  is  to  determine  the  limitations 

of  the  machine,  that  is  to  say  the  number  of  blanks 
which  can  be  stacked,  having  due  regard  for  the  fact 
that  the  blanks  should  be  removed  without  disturbing 
centers.  The  estimator  is  then  ready  to  proceed  with 
the  actual  calculation  of  the  output. 

JsiNG  Chart  for  Disk  Cutter  Estimating 

In  Fig.  1  is  illustrated  a  rectilinear  chart  especially 
designed  for  gear  cutting  machines  of  the  disk  cutter 
type.  The  factors  having  been  determined  as  outlined, 
this  chart  is  used  as  follows: 

(1)  Enter  at  the  origin  of  chart  and  read  up  vertically 
on  the  tooth  column  to  number  of  teeth  in  gear  to  be  cut. 
From  there  go  horizontally  on  the  tooth  line  to  where 
it  intersects  with  the  selected  feed  line,  and  read  down 
vertically  finding  at  bottom  of  chart  the  cutting  and 
returning  time  of  gear  for  1  in.  travel. 

(2)  Multiply  this  number  by  the  total  travel  of 
cutter,  and  the  product  or  result  is  total  cutting  and 
returning  time,  in  minutes. 



802 AMERICAN    MACHINIST 
Vol.  56,  No.  22 

(3)  For  indexing  time,  enter  at  top  of  chart  and 

read  down  vertically  on  tooth  column  to  number  of 

teeth  in  gear  to  be  cut.  From  there  go  horizontally 

on  the  tooth  line  to  where  it  intersects  with  the  index 

line  and  read  up  vertically  finding  at  top  of  chart  the 
total  indexing  time  in  minutes. 

(4)  Add  the  total  cutting  and  returning  time  to  the 

total  indexing  time.  The  sum  is  total  time  in  minutes 
required  to  cut  the  gear  or  stack  of  gears. 

Example:  To  cut  spur  pinions  in  large  daily  quan- 
tities of  medium  class  of  finish  and  having  12  teeth, 

3-4  pitch,  4  in.  face  and  0.50  carbon  steel,  a  six- 
spindle  turret-type  machine  was  selected.  This  ma- 

chine is  so  arranged  that  three  cutters  are  cutting  the 
teeth  in  three  blanks  mounted  upon  three  spindles  on 
one  side  of  the  turret.  Three  other  blanks  are  loaded 
on  the  remaining  three  spindles  during  the  cutting 
operation,  thereby  practically  eliminating  setting  time. 

The  cutters  selected  were  provided  with  radial  faces 
and  alternate  right  and  left  rake  in  sets  of  three  of 

read  down  vertically  to  bottom  of  chart  The  result 
found  there  will  be  time  in  minutes  per  revolution  of 
blank. 

(2)  Find  at  top  of  chart  minutes  per  revolution  of 
blanks  just  obtained  and  read  down  vertically  to  where 
this  intersects  with  selected  feed  line.  From  here  read 
over  horizontally  to  left  of  chart  and  figure  obtained  in 
minute  column  is  cutting  time  in  minutes  for  1  in. 

travel. 
(3)  The  above  quantity  multiplied  by  the  total 

travel  of  cutter  carriage  in  inches  will  be  the  total 
time  in  minutes  required  to  cut  the  gear  or  stack  of  gears. 

Example:  Let  it  be  required  to  compute  the  total 
cutting  time  per  gear,  for  mild  steel  gears  of  40  teeth, 
8  pitch,  li  in.  face,  stacking  six  gears  per  setting.  An 
accurately  cut  and  finely  finished  tooth  being  required, 
the  following  factors  were  assumed.  Radial  hob  of 
2S  in.  diameter  running  at  a  speed  of  130  r.p.m.  Feed 
of  0.040  in.  per  revolution  of  blank  and  the  total  travel 
of  hob  8J  in. 

FIG.   4.      SLIDE  RULE  FOR  MOBBING  AND  DISK-CUTTER  TYPE  MACHINES 

uniform  diameter.  The  feed  of  cutter  carriage  per 
minute  selected  was  6.5  in.  The  total  travel  of  cutter 
in  this  case  is  5i  in.  using  cutters  of  4.i  in.  diameter 
and  having  an  extra  travel  of  13  in. 

(The  extra  travel  for  cutters  and  hobs  can  be  readily 
obtained  from  Fig.  5  which  also  indicates  proper  diam- 

eters for  the  various  pitches.) 
(1)  Cutting  and  returning  time  in  minutes  for  1  in. 

travel  (return  at  160  in.  per  minute)  =  1.95  min. 
(2)  1.95   min.   x  53    in.  total  travel  =  11.03  min. 
(3)  Indexing  time  for  12  teeth  =:    0.8     min. 

(4)  Total  cutting  time  11.83  min. 
The  total  time,  11.83  min.,  is  for  three  pinions  to 

which  is  added  setting  time  of  0.5  min.  for  rotating 
turret  and  starting  cut  on  three  other  blanks. 

In  Fig.  2  is  shown  a  rectilinear  chart  adapted  for 
spur  and  helical  gear  hobbing-machines.  The  factors 
having  been  determined  as  outlined  above,  the  chart  is 
used  in  the  following  manner: 

(1)  Enter  at  the  origin  of  chart  and  read  up  ver- 
tically on  tooth  column  to  the  number  of  teeth  in  gear 

to  be  cut.  Then  read  over  horizontally  on  tooth  line  to 
where  it  intersects  with  r.p.m.  line  (speed  of  hob)  and 

The  following  results  were  obtained  by  using  the chart : 

(1)  Time  per  revolution  of  blank  =   0.31  min. 
(2)  Time  for  1  in.  travel  =   7.7    min. 
(3)  7.7  min.  per  inch  x  84  in.  total  travel  ==  65.4  min. 

=  cutting  time  for  six  gears. 
In  Fig.  3  is  shown  a  chart  used  for  computing  the 

necessary  time  to  hob  worm  wheels  by  the  "infeeding" 
method.  As  this  chart  is  analogous  to  the  bobbing  chart 
just  described,  its  use  need  not  be  explained  in  detail. 

Charts  similar  to  those  shown  in  Figs.  2  and  3  can 

be  prepared  for  calculating  output  on  worm-wheel  bob- 
bing machines  equipped  with  tangential  feed.  Different 

feed  values  in  this  case  must  be  substituted  for  the 
feed  values  shown  in  Fig.  2.  These  values  depend  upon 
whether  a  tangential  feeding  hob  or  a  fly  tool  is  used. 
For  the  latter,  smaller  feed  values  are  inserted.  The 
method  of  using  this  chart  is  identical  with  that  de- 

scribed in  spur  and  helical  gear  bobbing. 
In  Fig.  4  is  illustrated  a  slide  rule  developed  by  the 

writer  for  computing  the  problems  solved  by  the  charts 
just  described.  This  slide  rule  being  less  cumbersome 
and  combining  in  one  instrument  the  essential  elements 
of  several  charts,  is  far  superior  for  quick  work.     In 
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common  with  other  slide  rules  it  consists  substantially 
of  a  body  with  a  slide  and  runner.  All  the  scales  on 
this  rule,  including  the  reverse  side  of  slide,  are  grad- 

uated logarithmically  with  three  cycles  between  the 
indexes.  The  slide  as  illustrated  has  two  sides  grad- 

uated, one  for  bobbing  and  the  other  for  disk-cutting 
time  computations.  The  four  gage  points  marked  C 
on  travel  scale  represent  constants  which  vary  according 
to  the  number  of  teeth  being  cut  on  a  disk  cutter  ma- 

chine. They  indicate  the  number  of  revolutions  made 
by  the  disk  shaft  in  indexing  one  tooth.  Their  use 
will  be  explained  later.  The  scales  have  certain  mark- 

ings which  are  thus  explained. 
Travel  =  Total  travel  of  hob  or  cutter. 

The  scale  marked  "MIN."  has  two  values,  an  upper 
And  a  lower.     The  upper  value  indicates  in  minutes  the 
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FIG.    5. 
•  Special  cutters  for  multiple  spindle  machines 

TABLE  OF  EXTRA  TRAVEL  FOR  CUTTERS 

\ 

total  cutting  time  for  bobbing,  and  the  lower  value  has 
a  triple  significance,  namely,  cutting  time  in  minutes, 
total  returning  time  in  minutes,  and  total  indexing 
time  in  minutes  for  a  disk  cutting  machine. 

Scale  Markings  on  Hobber  Side 

On  the  side  of  the  slide  marked  Hobber  the  scale 
markings  denote  the  following: 
r.p.m.  :=  Revolutions  per  minute  of  hob 

J<!  =  Number  of  teeth  in  gear  to  be  cut 
Feed  =  Vertical  feed  for  spur  or  helical  gears  and 

tangential  or  infeed  for  worm  wheels  per 
revolution  of  blank. 

On  the  side  of  the  slide  marked  Disk  Cutter  the  scale 
markings  indicate  the  following: 

Feed  =  Feed  of  cutter  in  inches  per  minute 
Return  =  Return  of  cutter  in  inches  per  minute 

N  =  Number  of  teeth  in  gear  to  be  cut 

NUMBER  TEETH         PITCH 

12  J-4 

number'         '■"■'°    PART  NAME    Pinion 

Spur 

6.5"
 

FACt 

4. 

MATERIAL 

aSO  Carbon  Steel 

100  Ft. 

DATE    10-10-21 

NUMBER     2708 

A,SEMT 
J.    R   Jones  Mach.  Co- 

CUSTOMER 
Smith    Tractor  Co. 

MACHINE 
No.56&t 

FIXTURES 

<3  Spinolles  Cutting) 
<5  Spindles  Loqdinei) 

CUTTER 

3! HOLE        KEYWAY       WIDTH 

Jt_ 
T^ — ST^ 

0.96 

Use  cutters  with  R.and  L.r<?ke 

and  radiql  edge. 
In  sets  of  three 

Use  3  spindles,  1  gear  each 
Total  3  geqrs 
Finish  I  cut 

CUTTINO 
ll.3min 

TOTAL 

12.5  min. 
OUTPUT  PER  HOUR  AT 
80PERCENT  EFFIOENCY 

117  gears 

SETT1N6 
0.5  min. 
EACH 
4.1min. 

OUTPUT  PER  HOUR 

OF  8  HOURS 

93t6  gears 
NUMBER  MACHINES  REQUIRED  TO  a'T  GEARS 

PER  DAY 

FIG.    6. ESTIMATE  SHEET  FOR  GEARS  CUT 
WITH  DISK  CUTTERS 

r.p.m.  =  Revolutions   per    minute    of   disk   shaft   foi indexing. 

The  table  below  denotes  the  constants  C  to  be  used 
for  different  numbers  of  teeth. 

N  C 

4  —  9  8 
10  —  25  4 
26  and  up  2 

On  some  machines  C  has  a  constant  value  of  1  for 
all  numbers  of  teeth.  This  value  will  not  be  used  in 
this  article. 

Using  the  notation  given  above  for  disk-cutter  ma- 
chines, the  basic  formula  for  the  computation  of  output 

follows : 

Minutes  to  cut  gears  =  -pr  +  -jr  H   F         R       r.p.m 

NUMBER  TErrf  PITCH 

40  8  P" 

SuMBER*^  J-590      PART  NAME     Gear 

STYLE 

Spur 
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1 4" 

DATE      10-  10-21         NUMBER    2700 

F.     B.    Frcinklm    Co. 
MATERIAL 

Steel CUSTOMER 

  J.     P.     Brown     Kfg.  Co. 
130  rp-m. No.   18  H 

FIXTURES 
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Cut  6  clears  per  settin<^ Finish  1  cut 

CUTTING 

654  mm. 

TOTAL 
7Mmin. 
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80  PER  CENT  EFFICIENCY 

4.*qears 

SETTING 

6  mm. 
EACH 

11.9  min. 

OUTPUT  PER  DAY 

OF  8  HOURS 

32^  gears 

NUMBER  MACHINES  REQUIRED  TO  CUT  SEARS 
PER  DAY 

FIG.  7.  ESTIMATE  SHEET  FOR  GEARS  CUT  BY  HOBBING 
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.  The  solution  of  the  production  problem  used  in  con- 
nection w'th  the  chart  for  disk-cutter  machines  with  the 

slide  rule  is  given  below. 

(1)  Set  slide  so  6 J  in.  on  feed  scale  is  under  5i  in. 
on  travel  scale.  Then  move  runner  so  hairline  coincides 

with  12  on  N  scale,  and  on  same  hairline  read  on  Min. 
scale  for  disk  cutter,  10.6  min.  cutting  time. 

(2)  Set  slide  so  160  in.  on  return  scale  is  under 

5J  in.  on  travel  scale.  Then  move  runner  so  hairline 

coincides  with  12  on  N  scale,  and  on  same  hairline 

read  on  Min.  scale  for  disk  cutter  0.43  min.  returning 
time. 

(3)  Set  slide  so  60  on  r.p.m.  scale  is  under  constant 

4  on  travel  scale.  Then  move  runner  so  hairline  coin- 
cides with  12  on  N  scale  and  on  same  hairline  read 

on  Min.  scale  for  disk  cutter  0.8  min.  indexing  time. 

(4)  Add  the  three  results  together  and  their  sum 

is  equal  to  11.83  min.,  total  cutting  time  for  three  gears. 

An  Estimate  Sheet  For  Recording  Computations 

In  Fig.  6  is  illustrated  an  estimate  sheet  upon  which 
production  computations  are  recorded.  The  particular 
sheet  shown  has  the  result  of  the  example  just  solved 
thereon. 

Making  use  of  the  notations  already  given  for  bobbing 
machines,  the  fundamental  formula  for  computing  the 
probable  output  follows: 

Minutes  to  cut  gears 

r.p.m.  "^  F The  problem  used  in  connection  with  the  bobbing 
machine  chart  will  be  solved  by  means  of  the  rule,  in 
the  manner  given  below. 

(1)  Set  slide  so  130  on  r.p.m.  scale  is  under  8.5  in. 
on  travel  scale.  Then  move  runner  so  hairline  coin- 

cides with  40  on  N  scale. 
(2)  Reset  slide  so  0.04  on  feed  scale  coincides  with 

hairline  on  runner  and  under  index  on  Min.  scale  for 
bobbers,  read  65.4  minutes,  total  cutting  time  for  six 
gears. 

In  Fig.  7  is  shown  an  estimate  sheet  similar  to  that 
illustrated  in  Fig.  6  on  which  the  result  of  the  above 
example  has  been  recorded. 

With  most  gear  cutting  operations  the  setting  time 
is  largely  dependent  upon  the  type  of  machinery,  the 
size  and  shape  of  the  blank  and  the  skill  of  the  operator. 

The  Main  Issue 
By  Entropy 

It  has  often  been  said,  and  with  much  truth,  that 
the  principal  object  of  manufacturers  is  to  make  money 
rather  than  to  make  any  particular  product.  In  the 
same  way  it  may  be  said  that  every  department  of  a 
manufacturing  concern  should  be  so  conducted  as  to 
make  the  greatest  net  profits,  always  taking  into  ac- 

count the  permanency  of  the  business  and  having  due 
regard  for  the  ethics  of  trade. 

Every  little  while  business  is  subject  to  fads  that 
for  the  time  obscure  the  main  issue  and  which  produce 
remarkable  showings  for  certain  departments,  without 
always  adding  to  the  net  profits.  We  have  had  attacks 
of  cost  systemitis,  of  planningitis,  of  Taylorism,  and 
now  we  appear  to  be  due  for  an  attack  of  salesitis. 
Cost  systemitis  ran  its  course  until  it  was  discovered 
that  it  was  important  to  cut  dovra  the  cost  of  all  parts 
of  the  product,  and  not  merely  those  to  which  the  cost 
system  in  vogue  at  the  moment  pointed  a  finger.  Plan- 
nipgitis  is  still  in  full  sway  and  will  run  until  experi- 

ence has  shown  just  where  it  is  profitable  and  where  it 
is  not.  Taylorism  ran  until  people  became  weary  of 
hearing  the  word  efficiency,  and  has  since  survived 
under  other  names  and  is  at  present  applied  in  a  less 
wholesale  way. 

The  new  thing,  salesitis,  brieiiy  is  a  call  to  cut  down 
cost  of  sales,  ostensibly  to  enable  this  country  to  get 
its  prices  for  manufactured  goods  down  where  they  can 
be  bought  by  those  who  need  them,  really  to  enable  this 
country  to  pay  a  higher  rate  of  wages  than  before  the 
war  and  thus  preserve  a  purchasing  power  that  will 
enable  us  to  live  on  our  own  market  if  we  do  not  get 
the  foreign  business  that  we  would  like. 

The  Cost  op  Super-Service 

We  are  told  that  it  costs  too  much  money  to  sell  us 
things  which  we  need.  We  reply  that  we  do  not  want 
so  much  persuasion  as  we  are  getting,  that  we  would 
rather  buy  as  we  wish  than  to  have  things  sold  to  us. 
The  ideal  condition  would  be  one  where  all  advertising 
was  educational  and  salesmen  were  merely  demon- 

strators called  in  by  the  purchaser  to  confirm  the  state- 
ments made  in  the  advertisement. 

Those  of  us  who  make  up  our  minds  as  to  what  we 
want  and  go  after  it  rather  than  sit  back  and  wait  for 
salesmen  to  approach  us,  want  to  know  why  we  do  not 
get  the  cash  and  carry  prices  that  we  are  becoming 
used  to  in  the  grocery  trade.  We  feel  that  having  a 
dozen  agents  spend  ten  dollars  worth  of  time  each  and 
twenty  dollars  for  traveling  expenses  to  come  and  try 
to  sell  us  a  hundred  dollars  worth  of  goods  means  an 
expense  that  is  unjustifiable;  and  we  further  are  very 

certain  that  we  are  called  on  to  pay  for  this  super- 
service  when  we  do  buy,  and  that  we  are  paying  for 
similar  service  every  time  we  buy.  Yet  we  see  no  way 
to  depart  from  the  present  custom.  If  we  do  go  and 
buy  without  cost  to  the  seller  we  get  no  rebate  and 
hardly  any  thanks.  So  very  naturally,  seeing  that  we 
save  nothing  by  doing  otherwise  we  lie  back,  even 
though  we  know  just  what  we  are  going  to  buy,  and 
see  agent  after  agent  until  the  right  one  comes  along 
and  thus  we  experience  that  luxurious  feeling  that 
comes  from  being  waited  on.  Being  waited  on  is  not 
only  luxurious  but  it  is  enervating.  Kept  up  long 
enough  it  renders  us  unable  to  wait  on  ourselves. 

Without  any  desire  to  belittle  the  importance  of  get- 
ting at  some  plan  to  reduce  all  our  selling  to  the  self- 

service  or  automatic  cafeteria  plan,  there  does  seem  a 
danger  that  we  may  overlook  the  proper  balance  of 
total  cost  to  total  income.  If  we  are  to  engage  in  any 
kind  of  manufacture  the  first  thing  to  be  accomplished 
is  low  cost  of  manufacture ;  and  low  cost  of  manufac- 

ture is  first  of  all  made  possible  by  so  designing  the 
product  that  it  can  be  made  with  the  minimum  of 
skilled  labor,  the  least  overhead  charge,  and  yet  fully 
meet  the  legitimate  needs  of  the  purchaser. 

This  last,  the  needs  of  the  buyer,  may,  however,  in- 
clude much  that  is  not  utilitarian — it  may  include  really 

artistic  qualities  as  well  as  usefulness — but  no  matter 
what  it  includes,  simplicity  of  manufacture  should  be 
kept  in  mind  because  it  is  just  there,  on  the  drawing 
board,  that  the  greatest  possible  savings  in  total  cost 
can  be  made.  Let  us  not  forget  the  main  issue:  Can 
we  design  so  that  low  cost  production  can  be  assured 
and  yet  produce  a  useful  product  that  appeals  to  the 
practical  and  so  far  as  is  necessary  to  the  aesthetic  side 
of  the  purchaser? 
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Properties  of  Aluminum  Alloys 
Why  These  Alloys  Make  Good  Castings — Saving  in  Cost  Shown  in  Relative  Weights- 

Advantages  of  Melting  Range,  Thermal  Conductivity,  Rigidity  and  Shrinkage 

From  Sales  Department  Condensed  Data  Prepared  by  the  Technical  Department, 
Aluminum  Company  of  America 

WEIGHT  AND  TENSILE  strength  of 
aluminum  alloys  are  less  than  those  of 

other  cast  metals. 

Their  shrinkage  is  greater  than  that  of 
iron,  but  less  than  brass  or  steel  shrinkage. 

In  thermal  conductivity  aluminum  is  higher 
than  iron. 

Its  coefficient  of  expansion  is  twice  that  of 
iron  and  steel. 

Melting  range  of  its  alloys  provides  for  ad- 
justment in  mold  while  hardening. 

FOR  castings  of  low  cost,  or  intended  to  meet  special 
conditions,  a  comparison  of  physical  properties 
indicates  that  aluminum  alloys  are  often  superior 

to  other  metals  more  commonly  used.  These  alloys 
possess  a  decidedly  low  density,  a  shrinkage  less  than 
those  of  brass  or  steel  and  a  thermal  conductivity  higher 

than  that  of  iron.  To  attain  the  same  rigidity  as  a  cast- 
iron  beam,  a  No.  12  alloy 
beam  must  be  only  half 
as  heavy.  Aluminum  is 
therefore  the  better  metal 
to  use  where  low  weight 
is  the  important  con- 
sideration. 

The  low  density  of  alu- 
minum is  one  of  the 

principal  reasons  for  its 
extensive  use.  Iron,  steel, 
brass,  bronze,  copper, 
zinc,  lead,  tin  and  nickel 
are  all  heavier  metals. 
With  the  exception  of 

magnesium,  all  the  com- 
mon metals  used  for  cast- 

ing purposes  are  from  two  to  three  times  as  heavy  as 
No.  12  alloy.  To  compare  the  true  cost  of  any  of  these 
heavier  metals  with  that  of  aluminum,  the  price  of  the 
heavier  metal  should  be  multiplied  by  a  factor  repre- 

senting the  number  of  times  the  weight  of  a  certain 
volume  of  the  heavier  metal  is  heavier  than  the  weight 
of  the  same  volume  of  aluminum.  For  example,  if  the 
price  of  copper  is  to  be  compared  with  the  price  of  No. 
12  alloy  it  must  first  be  multiplied  by  3.11,  the  factor  of 
copper  which  represents  the  number  of  times  copper  is 
heavier  than  No.  12  alloy,  as  shown  in  the  last  column  of 
Table  I. 

The  density  of  a  metal  is  subject  to  variation  from 
changes  in  both  composition  and  structure.  For  this 
reason  the  values  which  are  given  in  various  books  are 

TABLE  I.      DENSITIES  OF  METALS 

(Data  for  aluminum  from  Research  Bureau,  A.  C.  O.  A.     Remainder  of  table 
compiled  from  timitbAO&ian  physical  tables  and  other  sources.  Values  for  20  deg. 
C,  68  deg.  F.) 

Grama  Pounds  Weights  of  equal 
Per   Cubic  Per  Cubic    Volumes  With 
Centimeter  Foot  No.   12  Alloy  «   I 

Magnesium            I   75  109  0.612 
Aluminum  (Al,  99.7)            2.70  169  0.944 
Aluminum  (AI,  99.0)            2.71  169    
Aluminum  (Al,  98.0)            2.73  170    
No.  l2Alloy(Al+Cu.7.0to8.5).   2.84to2.87  l77tol79  1.00 
No.  31  Alloy           3.0  187  1.05 
Zinc              7.1  443  2  48 
Iron,  gray  cast           7.1  443  2.48 
Tin               7.3  456  2  55 
Manganese            7.4  462  2.59 
Soft  Steel           7.8  487  2.73 
Brass,  cast  (Cu  70: Zn  30)           8.4  524  2.94 
Bronte,  cast  <Cu  80;  Sn  20)           8.7  543  3 .  04 
Nickel           8.8  549  3.08 
Copper           8.9  556  3.11 
Lead          11.3  705  5.»J 

frequently  conflicting  because  the  exact  composition  and 
structure  are  not  stated.  In  general  an  attempt  has 
been  made  in  Table  I  to  select  values  which  are  repre- 

sentative for  the  metals  listed.  In  the  case  of  aluminum 

and  No.  12  alloy  the  values  hold  for  dense  castings.    If 

the  castings  are  somewhat  porous  they  will  have  cor- 
respondingly lower  densities,  while  if  the  impurities 

present  are  greater,  the  density  may  be  increased  some- what. 

Materials  for  motor  car  construction  must  possess  the 
property  of  rigidity  as  well  as  that  of  high  tensile 
strength.     The  rigidity  of  a  metal   depends  upon   its 

modulus  of  elasticity.  The 
modulus  of  elasticity  for 
No.  12  alloy,  as  shown 
by  Table  II,  is  10,000,000 

lb.  per  square  inch  as 
compared  with  12,000,000 
to  14,000,000  lb.  per 
square  inch  for  gray  cast 
iron.  If,  therefore^  beams 
be  made  of  gray  cast  iron 
and  No.  12  alloy  of  equal 
weight  with  the  weight  so 
distributed  that  the  depth 
of  the  No.  12  alloy  beam 
is  2J  times  as  great  as 
that  of  the  iron  beam,  the 
deflection  of  the  cast-iron 

beam  will  be  about  seven  times  that  of  the  aluminum 
beam  under  equal  loads.  The  tensile  strength  of  pure 
aluminum  is  low  but  increases  when  it  is  alloyed  with 
copper,  as  shown  in  Table  III.  No.  31  alloy  has  a  tensile 
strength  equal  to  that  of  cast  iron. 

The  thermal  conductivity  of  aluminum  is  relatively 
high  and  is  about  55  per  cent  of  that  of  copper  at  100 
deg.  C.  The  thermal  conductivity  of  alumium  increases 
with  rise  of  temperature.  This  increase  is  about  10  per 
cent  at  200  deg.  C.  and  15  per  cent  at  300  deg.  C,  while 
at  600  deg.  C.  the  thermal  conductivity  is  approximately 
twice  as  great  as  at  100  deg.  C.  According  to  these 
data,  taken  from  the  Smithsonian  Physical  Tables,  the 
thermal  conductivity  of  copper  decreases  with  rise  of 
temperature   so   that   at   relatively  high   temperatures 

TABLE  II.     moduli  OF  ELASTICITY 
Metala  Lb.  Per  Bq.ln. 

Lead    2,500,000 
Aluminum    9.000,000 
No.  l2Alloy    10,000,000 
Cast  Iron  (gray)    12,000,000  to  14,000.000 
Soft  steel    30,000,000 

TABLE  III.   TENSILE  STRENGTHS Tensile  Strength 

Metal  Lb.  per  Sq.In. 
Pure  aluminum,  cast    12,000  to  14,000 
No.  12  Alloy    18,000 
No.  31  Alloy    25,000 
Cast  brass  (Cu  70  Zn  30)    40,000 
Cast  bronie  (Cu  80  Sn  20)    32,000 
Cast  iron  (gray)    25,000 
Caso  steel  (soft)    60.000 
Cast  copper  (electrolytic)    25,000 
Cast  sine    4,000  to  12,000 

aluminum  actually  has  a  higher  thermal  conductivity. 
Aluminum  has  a  very  much  higher  thermal  conductivity 
than  iron  and  this  property  makes  the  use  of  aluminum 
advantageous  in  the  construction  of  motor  parts  which 
it  is  desirable  to  keep  cool.  Table  IV  lists  some  of  the 
metals  in  order  of  their  relative  thermal  conductivity. 
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It  is  important  to  know  the  thermal  expansion  of  a 

metal  when  it  is  to  be  used  for  castings  such  as  auto- 

mobile pistons,  which  are  subject  to  considerable  varia- 
tion in  temperature.  The  linear  thermal  expansivity  of 

aluminum  is  intermediate  between  that  of  zinc  and  brass 

TABLE  IV     RELAXn-E  THERMAL  CONDUCTIVITIES  A
T  100  DEC.  C. 

(212  DEC.  F.) 

(Compiled  from  Smithsonian  Physical  Tables) 

Copper        ?       Iron.«rought  « 

Aluminum    51     SteeLsoft      >> 

No.l2Alloy    40     Steel,  hard    » 
Magnesium    38     Lead_   

Zinc    2*    Graphite    » 

or  copper,  and  about  twice  that  of  iron  and  steel.  Table 

V  shows  the  linear  thermal  expansivity  per  degree  for 

unit  of  length  of  various  metals.  The  volume  expansion 

coefficient  may  be  taken  as  three  times  the  linear  expan- sion coefficient. 

The  shrinkage  of  a  metal  is  the  linear  contraction  in 

cooling  from  the  melting  point  to  room  temperature  and 
determines  the  allowance  the  patternmaker  must  use  in 

order  to  obtain  a  finished  casting  of  the  correct  size. 

The  shrinkage  of  aluminum  alloys  is  somewhat  greater 
than  that  of  cast  iron  but  less  than  that  of  steel.  The 

decrease  in  shrinkage  as  a  result  of  alloying  pure 

aluminum  with  copper  and  zinc,  is  shown  in  Table  VI. 

The  high  shrinkage  of  the  pure  metal  is  one  factor 
which  makes  its  use  difficult  except  for  simple  castings. 

The  purest  aluminum  so  far  obtained  melts  at  a  tem- 
perature of  658.7  deg.  C.  or  1217.7  deg.  F.  as  shown  in 

Table  VII.  The  commercial  grades  of  metal  melt  at 

somewhat  lower  temperatures.  Aluminum  has  the  rela- 
tively high  boiling  point  of  about  1,800  deg.  C.  and  is 

not  appreciably  volatile  under  ordinary  conditions  at 

temperatures  below  1,000  deg.  C.    It  is  not  good  prac- 

TABLB  V.     LINEAR  THERMAL  EXPANSIVITIES 

Arerage  Expansion  Coefficient,  0  to  100  deg.  C.  (32  to  212  deg.  F.) 
(Compiled  mainly  from  Smithsonian  Physical  Tables) 

Per  Per 
Degree  Degree 
Fahren-  Centi- 
heit  grade 

■Zinc  .         0.000017  0.000030 
Lead        0.000016  0.000028 
Magnesium        0.000015  0.000027 
Aluminum        0.000013  0.000024 
No.  12  Alloy        0.000013  0.000023 
Tin        0.000013  0.000023 
Castbra«»(Cu7I;Zn29)        D.OOOOII  0.000019 
Copper           0.0000095  0.000017 
Nickel              0.0000078  0.000014 
Cast  steel        0.0000067  0.000012 
Castiron             0  0000056  0.000010 
Invar  steel       0.0000006  0.000001 

tice,  however,  in  making  castings  of  aluminum  to  heat 
the  metal  much  above  its  melting  point  or  to  allow  it  to 
remain  molten  for  a  great  length  of  time. 

Alloys  differ  from  pure  metals  in  that  they  do  not 
melt  at  constant  temperature  but  over  a  certain  tem- 

perature interval.  Alloys  of  eutectic  composition  are  an 
exception  to  this  rule  and  melt  at  constant  temperature. 
The  eutectic  or  lowest  melting  alloy  of  the  copper- 
aluminum  series  contains  32  per  cent  copper  and  melts 
at  540  deg.  C.  (1,004  deg.  F.).  No.  12  alloy  contains  8 
per  cent  copper;  it  begins  to  melt  at  540  deg.  C.  and  is 
completely  molten  at  636  deg.  C.  (1,177  deg.  F.).  On 
cooling,  the  molten  metal  begins  to  solidify  at  636  deg. 
and  is  completely  solid  at  540  deg.  These  facts  are  of 
great  practical  importance  in  the  case  of  this  alloy 
because  the  metal  is  more  or  less  plastic  over  a  con- 

siderable range  of  temperatures  during  the  freezing 
process,  and  aa  a  result,  the  metal  is  able  to  adjust  its 
form  to  that  of  the  mold  without  damage  to  the  result- 

ing casting. 

The  specific  heat  of  aluminum  is  0.21  at  room  tem- 
perature. This  means  that  the  quantity  of  heat  that 

would  raise  the  temperature  of  a  given  weight  of 
aluminum  through  one  degree,  would  raise  the  tem- 

perature of  the  same  weight  of  water  through  0.21  of 
one  degree.  The  specific  heat  of  aluminum  increases 
with  rise  of  temperature  and  is  about  15  per  cent 
greater  at  500  deg.  C.  The  mean  specific  heat  in  the 
temperature  interval,  20  to  100  deg.  C.,  for  a  number  of 
metals,  is  given  in  Table  VIII. 

The  electrical  conductivity  of  pure  aluminum  is  61 
per  cent  of  that  of  copper.  No.  12  alloy  has  an  electrical 
conductivity  only  about  32  per  cent  of  the  conductivity 

of  copper.    Alloys  have  been  developed  which  have  con- 
TABLE  VI.   SHRINKAGES  OF  METALS 

(Inches  per  foot) 
Pure  aluminum       0.21     Brass       0.19 
No.  12  Alloy       0.18     Gray  iron       0  12 
No.3IAUoy       0.18    Steel       0.2i 

TABLE  VII.  MELTING  POINTS 

(These  are  the  values  accepted  by  the  Bureau  of  Standards  and  ̂ ir«ii  In  their 
Circular  No.  35.  They  hold  for  samples  of  the  highest  obtainable  purity:  leas  purs 
samples  will  in  general  have  a  lower  melting  i>oint.) 

Degrees  Degrees 
Metal  Centigrade  Fahrenheit 

Aluminum   j;         658.7  1,217.7 
Magnesium   '.  .•         651  1,204 
Copper   .-            1,083.0  1,981.4 
Manganese   >       1.230  2.246 
Nickel            1.452  2,646 
Silicon            1,420  2,588 
Iron       1,530  2,786 
Zino     :         419.4  786.9 
Lead              327.4  621.  J 
Tin          231.9  449.4 

TABLE  Vni.    SPECIFIC  HEAT 

Mean  Specific  Heat,  20  to  1 00  deg.  C.  (68  to  2 1 2  deg.  F.) 
(Compiled  mainly  from  Smithsonian  Physical  Tables) 

Water        1.000     Zinc       0.09J 
Magnesium        0.248     Copper        0.093 
Aluminum       0.216     Brass        0  09 
Castiron       0.12       Tin        0.055 
Manganese       0.121     Lead       0.031 
Nickel        0.  109 

ductivities  less  than  20  per  cent  of  that  of  copper  and 
which  have  temperature  coefficients  of  resistivity  less 
than  half  that  of  pure  aluminum. 

Knowing  the  Other  Fellow 
By  Robert  Grimshaw 

The  careful  driver  who  knows  his  horses  will  be  able 
to  control  them  under  adverse  circumstances  better 

than  if  he  does  not  know  their  temperaments  and  capa- 
bilities. If  this  is  true  of  the  relations  between  the 

driver  and  his  horses,  how  much  more  is  it  true  of  the 
leader  and  his  human  team,  that  have  more  species 
of  temperament  and  more  kinds  of  education,  and  can 

express  their  preference  "without  let  or  hindrance?" 
Some  men  are  amenable  to  reason;  others  "are  open 

to  conviction,  but  would  like  to  see  the  man  who  could 

convince  them."  Some  can  be  influenced  only  by  "a 
soft  word  fitly  spoken";  others  again  call  for  firmness, 
backed  with  authority.  Some,  indeed — fortunately  few 
— must  be  handled  like  the  children  of  the  negro 
washerwoman,  who  on  being  complimented  on  their 
good  behavior,  and  asked  what  method  she  employed  to 

raise  them,  replied,  "Ah  raise  'em  wid  a  bar'l  stave,  an' 
Ah  raise  'em  frequent!" 

Some  horses  have  been  rendered  balky  by  incompe- 
tent drivers,  and  once  they  have  been  so  ruined,  they 

must  be  handled  skilfully  until  properly  broken.  So  it 
is  with  men;  if  they  have  been  oppressed  and  abused, 
it  may  take  a  period  of  firmness  before  they  can  be 
convinced  that  they  will  be  handled  gently  if  only  they 
will  respond. 



June  1,  1922 Eliminate  Waste — With  Modern  Equipment 

807 

Methods  of  Machine  Tool  Design 
Conclusion  of  Third  Articlfe— Various  Types  of  Machine  Tool  Gear  Drives — 

A  Number  of  Rules  Applicable  to  Machine  Tool  Drives 

By  a.  L.  DeLEEUW 

THE  arrangements  in  use  for  obtaining  variable 
speeds  by  means  of  gear  shifts  count  up  into  the 
hundreds,  and  possibly  thousands.  It  would  be 

impossible  to  give  rules  or  instructions  as  to  which 
arrangement  should  be  used  unless  all  conditions  were 
known.  There  are  probably  several  thousand  patents 
in  existence  dealing  with  various  gear  arrangements 
for  variable  speeds  or  feeds.  The  general  tendency  has 
been  to  make  these  arrangements  more  and  more  simple 
to  operate,  and  to  build  them  into  a  smaller  and  smaller 
amount  of  space.  And  the  means  to  accomplish  these 
aims  have  been  the  alloy  steels,  which  permitted  small 
gears  to  carry  heavy  loads;  ball  bearings,  which  did 

-away  to  a  large  extent  with  friction;  lubricating  de- 
"vices,  which  again  reduced  the  friction  on  the  shafts 
and  made  gears  run  more  noiselessly,  thus  permitting 
Tiigher  speeds;  and  the  automobile  gear  shift. 

It  used  to  be  customary  to  make  a  change  of  speeds  by 
removing  a  pair  of  change  gears  and  putting  on  another 
pair,  and  this  system  is  still  in  use  for  such  machinery 
■where  shifts  in  speed  are  infrequent.  It  is  not  of 
much  importance  that  a  couple  of  minutes  will  have 
to  be  spent  on  a  change  of  speed  if  the  new  speed  is 
going  to  be  used  for  days,  or  possibly  weeks,  at  a  time. 

"Where  frequent  shifts  have  to  be  made,  change  gears 
are  no  longer  used  to  any  extent.  When  using  change 
gears  it  is  important  to  have  them  all  with  the  same 
bore  so  that  they  can  be  used  interchangeably.  It  is 
:further  important  to  avoid  segments  or  any  frail  or 
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FIG.    22.      METHODS    OF   MOUNTING   HUB   GEAR 

loosely  hitched  up  machine  member,  unless  the  amount 
of  power  to  be  transmitted  is  very  small  indeed.  Where 
a  large  amount  of  power  must  be  transmitted  some  pro- 

vision should  be  made  to  support  the  outer  end  of  the 
shaft.  Where  the  change  gears  are  confined  in  a  box- 

like casting  it  should  be  possible  to  provide  this  casting 
with  a  lid  or  door  containing  the  outward  bearings  for 
the  change  gear  shafts. 

There  are  two  principal  ways  in  which  change  gears 
are  applied,  namely,  with  or  without  the  help  of  a 
movable  quadrant  or  similar  device.  If  they  are  ap- 

plied without  such  a  device,  the  sum  of  the  numbers  of 
teeth  of  two  meshing  change  gears  must  be  constant. 
In  Fig.  23  A  and  B  are  the  two  change  gear  shafts,  and 

P  and  Q  are  the  change  gears.  It  is  possible  to  put  a 
new  gear  on  A  with  one  tooth  less,  in  which  case  B 
must  receive  a  gear  with  one  tooth  more.  We  may  con- 

tinue this  until  we  have  gear  Q  on  A  and  gear  P  on  B. 
If  the  smallest  gear  on  B  should  have  M  teeth  and  the 
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FIG. 23 
FIG.  23.      CHANGE  GEARS  ON  FIXED  SHAFTS.     FIG.   24. 

COMBINED  SHIFT  AND  REDUCTION 

largest  gear  on  A  should  have  N,  then  the  sum  of  the 
number  of  teeth,  N  plus  M,  will  be  constant  for  any 
combination  of  gears  we  may  put  on  the  shaft;  and  the 
number  of  speeds  we  can  obtain  in  this  manner  will  be 
N  —  M  -\-  1.  However,  if  we  should  use  all  of  these 
speeds  we  would  sometimes  slow  down  from  A  to  B,  and 
sometimes  speed  up;  and,  as  particularly  for  heavy 
work,  speeding  up  is  not  desirable,  we  will  have  to  stop 
changing  gears  when  both  are  of  approximately  even 

N  —  M 
size.    So,  as  a  rule,  only  4-  1  change  can  be 
obtained. 

Sometimes  a  gear  redicction  is  combined  with  the 
gear  shift.  Such  a  device  is  shown  in  Fig.  24,  where 
A  and  B  are  again  the  two  shafts.  A  stud  C  carrying 
a  compound  gear  is  placed  somewhere  between  A  and  B, 
though  not  necessarily  in  a  straight  line.  It  is  not 
possible  to  say  before  hand  how  many  speeds  are  ob- 

tainable in  this  manner,  because  there  will  be  a  time 
when  one  of  the  gears  interferes  with  one  of  the  shafts 
or  bearings  and  when  that  time  will  be  depends  largely 
on  the  position  of  stud  C  in  relation  to  shafts  A  and  B. 
However,  it  will  readily  be  seen  that  there  are  many 
more  possibilities  than  before. 

If,  for  instance,  the  pinion  on  shaft  A  cannot  have 
less  than  20  teeth,  the  gear  on  shaft  C  not  more  than 
60  teeth,  the  pinion  on  stud  C  not  less  than  20  teeth  and 
the  gear  on  shaft  B  not  more  than  60;  and  if,  again, 
we  should  not  want  to  speed  up — in  other  words,  if  we 
never  wish  to  have  a  gear  on  shaft  A  larger  than  the 
meshing  gear  on  stud  C — it  would  be  possible  to  have 
21  speeds  by  merely  changing  these  two  gears.  We 
would  also  get  21  speeds  by  changing  pinion  on  stud  C 
and  gear  on  shaft  B;  but  this  does  not  mean  that  the 
total  number  of  speeds  obtainable  will  be  21  X  21  = 
441,  because  if  we  have  the  combination  20-60 — 21-59  we 
will  get  the  same  speed  as  if  we  had  21-59 — 20-60;  and 
furthermore,  many  of  the  speeds  will  be  so  very  close 
together  that  they  are  of  no  practical  value.    However, 
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an   arrangement,   as   the   one  shown   here,   is   of  great 
value  when  we  want  to  obtain  the  following: 

To  get  a  variety  of  speeds  over  a  wide  range  and  so 
selected  that  we  obtain  as  nearly  as  possible  the  proper 
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FIG.    25.      OLD-FASHIONED   CONE,   PINION   AND   IDLER. 
FIG.  26.     DIAGRAM  TO  SHOW  ACTION  OF  IDLER 

speed  for  a  few  operations  which  we  wish  to  carry  out 
on  a  given  machine. 

The  other  arrangement  of  change  gears  is  the  well- 
known  system  in  which  a  segment  and  idler  are  used, 
such  as  the  change  gear  devices  on  the  older  style 

lathe,  on  the  dividing  head  driving  attachment  on  mill- 
ing machines,  and  on  various  other  machines  such  as  the 

Brorwn  and  Sharpe  screw  machine.  As  a  rule,  the 
amount  of  power  to  be  transmitted  by  such  a  device  is 
so  small  that  it  is  permissible  to  do  some  speeding  up. 
However,  it  should  not  be  forgotten  that  this  speeding 
up  will  lead  to  a  marked  irregularity  in  the  movement 
of  the  driven  shaft,  something  which  is  quite  noticeable 
when  we  attempt  to  mill  a  short  lead  spiral. 

One  of  the  favorite  devices  for  obtaining  the  number 
of  speeds  by  means  of  gears  was  the  cone  of  gears  with 
tumbler.  Originally  intended  for  a  lathe  feed  it  was 
gradually  applied  to  drives  transmitting  considerable 
power  and  was  found  to  lead  to  serious  difficulties. 
Fig.  25  shows  a  cone  of  gears  with  pinion  and  idler  in 
its  most  primitive  form.  In  this  form  the  device  is 
only  adapted  to  light  feeds.  A  is  the  driving  and  B  the 
driven  shaft.  The  driving  pinion  is  made  to  slide  along 
the  shaft  by  means  of  bracket  C  which  also  contains 
the  stud  or  shaft  for  the  idler.  A  lever  attached  to 
bracket  C  and  not  shown  in  the  illustration  serves  to 
move  this  bracket  endwise  and  also  to  turn  it  through 
the  necessary  angle  to  mesh  the  idler  with  one  of  the 
gears  of  the  cone.  All  the  tooth  pressure  is  against  the 
shaft  which  must  necessarily  have  considerable  length 
between  the  bearings,  so  that  all  the  pressure  between 
the  gears  of  the  cone  and  the  idler  causes  the  shaft  to 
bend.  Many  variations  of  this  construction  have  been 
made  and  there  are  many  patents  in  existence  dealing 
primarily  with  the  means  for  engaging  the  idler  with 
the  selected  gear  of  the  cone.  In  many  of  these  con- 

structions the  mechanism  for  the  handling  of  bracket  C 
is  divided  in  two  parts — one  for  the  axial  and  one  for 
the  turning  motion  of  the  bracket.  With  these  con- 

structions two  separate  movements  are  required  on  the 
part  of  the  operator  for  engaging  the  gears. 

In  Fig.  26  is  shown  a  couple  of  gears  of  the  cone,  the 
idler  and  the  driving  pinion  in  diagrammatic  form. 
Supposing  the  pinion  to  do  the  driving  (which  is  not 
always  the  case  as  in  some  arrangements  the  cone  is 
the  driving  member)  we  will  notice  that  at  the  moment 
of  engagement  the  idler  may  either  pull  itself  in  or  may 

try  to  push  itself  away,  depending  on  the  direction  of 
rotation.  In  the  illustration  with  the  center  of  the 
driving  shaft  located  at  O  and  the  idler  running  in  the 
direction  of  arrow  No.  1,  there  will  be  a  tendency  to 
push  the  idler  away  at  the  moment  of  engagement,  which 
will  make  the  manipulation  difficult  and,  in  case  of  the 
transmission  of  considerable  power,  entirely  impossible. 
Furthermore,  the  idler  coming  into  engagement  in  the 
general  direction  of  arrow  No.  1,  there  is  no  possibility 
of  placing  a  stop  behind  the  bracket  unless  this  is  done 
by  means  of  a  third  movement  on  the  part  of  the 

operator,  after  the  gears  are  in  mesh ;  so  that  in  a  prac- 
tical arrangement  of  this  kind  there  would  be  a  constant 

tendency  to  push  the  gears  out  of  mesh.  Any  variation 
in  load  would  cause  the  idler  to  move  either  further 
out  of  mesh  or  back  again  to  its  original  position. 

If  the  idler  rotates  in  the  direction  of  arrow  No.  2, 
then  it  will  have  a  tendency  to  pull  itself  in,  but  this 

"6.27  FIG.28 

FIG.   27.      TUMBLER  GEAR  WITH   TWO   IDLERS.      FIG.    28. 
SUCCESSFUL  ARRANGEMENT  FOR  LIGHTER  DRIVES 

tendency  can  be  overcome  by  placing  a  stop  3,  against 
which  the  bracket  can  bear  when  the  gears  are  fully  in 
mesh.  We  see,  then,  that  it  is  important  to  select  the 
proper  direction  of  rotation  for  the  driving  gear. 

We  are  absolutely  sure  that  if  the  idler  runs  in  the 
direction  of  arrow  No.  1  there  will  be  a  tendency  to 
push  it  out  of  mesh,  but  we  are  not  exactly  sure  that 
it  will  be  pulled  into  mesh  when  it  runs  in  the  direction 
of  arrow  No.  2  because  this  depends  not  only  on  the 
direction  of  rotation  but  also  on  the  relative  location  of 

the  centers  0,  P  and  Q,  and  on  the  angle  of  action  of 
the  gear  teeth.  The  solid  line  4  indicates  the  direction 
of  the  line  of  action  when  rotating  in  direction  of  arrow 
No.  1;  the  dotted  line  5  indicates  the  same  for  the 
opposite  direction  of  rotation;  and  as  long  as  this  line 
falls  between  the  centers  O  and  Q,  there  will  be  a  ten- 

dency to  pull  the  idler  into  mesh,  but  if  the  center  O 
were  displaced  and  brought  into  a  new  location  0,  there 
would  still  be  a  tendency  to  push  the  idler  out  of  mesh, 
notwithstanding  that  it  has  the  proper  direction  of 
rotation.  A  careful  investigation  is  therefore  neces- 

sary as  to  the  relation  between  the  centers  and  the  line 
of  action.  Tumbler  gears  have  been  used  long  before 
the  cone  of  gears  was  applied  to  machine  tools.  Tumbler 

gear  arrangements  were  found  in  the  elevating  mechan- 
ism for  radial  drills  and  in  the  reverse  mechanism  for 

the  feeds  on  a  lathe,  and  considerable  trouble  was 
experienced  with  such  arrangements  because  the  idler 
was  necessarily  running  in  the  wrong  direction  part  of 
the  time. 

In  Fig.  27  is  shown  such  an  arrangement.  A  is  the 
driving  gear,  B  is  the  driven  gear,  and  C  and  D  are  two 
idlers,  each  of  which  can  be  brought  into  mesh  with  B. 
These  two  idlers  run  in  opposite  directions  and  only 
one  can  have  the  proper  direction. 

Coming  back  t©  Fig.  26,  it  would  seem  at  a  first  glance 
that  it  would  be  always  easy  to  give  the  idler  the  proper 
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direction  and  this  would  be  the  case  if  there  were  only 
one  gear  in  the  cone  with  which  the  idler  must  mesh. 
However,  there  are  several  gears  in  the  cone,  and  the 
diameters  of  these  gears  may  vary  so  much  that  in  some 
cases  the  line  of  action  falls  between  the  centers  and 
in  another  case  outside  of  the  centers.  If,  for  instance, 
in  Fig.  26  the  center  O  were  near,  but  still  to  the  right 
of  line  5,  and  if  at  the  same  time  the  gear  on  center  Q 
were  made  much  larger,  the  line  of  action  would  fall 
outside  the  line  OQ. 
A  construction  is  shown  in  Fig.  28,  by  which  the 

driving  shaft  is  entirely  relieved  of  the  pressure  on  the 
gears  and  which,  at  the  same  time,  has  the  advantage 

of  making  a  dust-free  arrangement.  The  driving  shaft 
finds  its  bearings  1  and  2  in  a  sleeve  or  cylinder  3. 
Pinion  and  idler  mesh  in  a  gap  of  the  sleeve,  the  idler 
being  held  in  a  bracket  4,  which  is  bolted  to  the  sleeve. 
The  handle  for  operating  the  sleeve  is  attached  on  the 
outside  and  is  not  shown  in  the  illustration.  The  sleeve 
can  slide  and  rotate  in  the  bore  of  the  frame  5.  The 
pressure  between  the  gears  is  therefore  taken  up  on 
the  sleeve.  This  arrangement  has  proved  to  be  very 
successful  and  is  quite  well  adapted  to  the  lighter  drives 
and  to  feeds.  Where  heavy  drives  must  be  taken  care 
of  it  is  advisable  to  use  some  other  arrangements  on 

FIG.  29.     HEAVY-DUTY  TrMBLER  GEAR  ARRANGEMENT 

account   of  the  excessive   size   of  the   sleeve  when  the 
driving  pinion  becomes  large. 

In  Fig.  29  is  shown  an  arrangement  used  by  the 
writer  in  the  construction  of  the  high-power  Cincin- 

nati milling  machine,  and  which  was  called  upon  to 
transmit  as  much  as  35  hp.  In  this  construction  a  single 
member  served  to  move  the  pinion  and  idler  endwise  as 
well  as  angularly.  The  endwise  movement  was  obtained 
by  moving  a  pilot  wheel  attached  to  the  bracket  con- 

taining pinion,  idler  and  some  other  parts.  When  in 
the  proper  endwise  position  the  pilot  wheel  was  turned. 
This  turning  motion  was  transmitted  to  the  bracket 
holding  the  idler  by  means  of  a  worm  and  worm  wheel, 
or  rather  a  pair  of  spiral  gears,  the  teeth  of  which  had 
such  an  angle  as  to  be  self-locking.  When  the  gears 
were  in  mesh,  the  turning  movement  of  the  pilot  wheel 
was  continued  and  this  extra  movement  brought  a  hard- 

ened stop  in  the  bracket  up  against  a  hardened  pin  in  the 
frame  of  the   machine,  thus   clamping  the   bracket   in 

position.  Here,  also,  the  bracket  supported  the  driving 
shaft  instead  of  the  driving  shaft  supporting  the 
bracket,  as  was  the  case  in  the  earlier  constructions. 

In  order  to  function  properly  the  arrangement  should 

always  run  in  the  same  direction,  and  this  is  particu- 
larly important  with  heavy  drives.  If  there  must  be  a 

reverse  in  the  system,  the  reverse  mechanism  must  be 
applied  after  the  cone  and  tumbler  and  not  between  the 
first  driving  member  and  the  tumbler  arrangement.  As 
there  is  necessarily  some  reduction  in  the  tumbler  ar- 

rangement the  torque  on  the  reversing  mechanism  will 
be  greater  after  the  cone  of  gears  than  before. 

At  one  time  arrangements  such  as  shown  in  Fig.  30 
were  commonly  used  for  changing  feeds,  and  even  in 
some  cases  for  changing  speeds  of  a  machine  tool.  Such 
an  arrangement  is  known  as  a  pull-pin  arrangement.  It 
consists,  generally  speaking,  of  two  cones  of  gears 
meshing  with  each  other.  One  of  the  cones  is  keyed 
to  its  shaft,  the  other  one  runs  loose  on  the  shaft,  and 
each  one  of  the  gears  of  this  cone  can  be  keyed  to  the 
shaft  by  means  of  a  sliding  key,  operated  by  means  of 
a  rod  going  through  the  center  of  the  shaft.  There  are 
many  objections  to  this  construction  and  it  has  gradu- 

ally lost  favor  and  is  very  seldom,  if  ever,  used  in 
modern  construction. 

In  Fig.  30  A  and  B  are  the  two  shafts  connected  by 
the  two  cones  of  gears.  Gears  1,  2  and  3  are  keyed  to 
shaft  A,  and  gears  4,  5  and  6  are  running  loose  on 
shaft  B.  The  crosskey  7,  connected  to  the  pull-rod  8, 
moves  in  a  slot  of  shaft  B  and  can  engage  any  one  of 
the  three  gears  4,  5  or  6.  In  order  to  allow  crosskey  7 
to  slide  from  one  gear  to  the  other,  counterbores  are 
provided  in  these  gears  and  located  so  that  when  the 
crosskey  is  in  the  counterbore  the  gear  is  free  to  re- 

volve. One  of  the  counterbores  is  shown  at  9,  and  the 

keyseated  poi'tion  of  the  gear  at  10.  It  is  very  obvious 
that  this  arrangement  makes  a  weak  construction  of 
shaft  and  key  and  allows  but  little  bearing  of  the  three 
gears  on  the  shaft  unless  the;  gear  hubs  are  made 
excessively  long,  which  would  probably  take  up  valuable 
space  in  the  mechanism. 

The  question  of  lubrication,  also,  becomes  a  diflScult 
one.  It  is  not  well  possible  to  bush  the  gears,  and  it 
is  very  difficult  to  bring  oil  between  the  gears  and  shaft 
B.  Undesirable  as  this  arrangement  is,  it  can  be  made 
worse  by  making  B  the  driving  shaft  instead  of  the 
driven  one.  To  make  this  clearer,  we  will  assume  cer- 

tain figures  for  the  number  of  teeth  of  the  gears  and 
speed  of  the   driving  shaft.     Assuming  B  to  run  300 

3-        X  T 

FIG.  30.     PULL,-IN  CHANGE  SPEED  DEVICE 
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revolutions,  and  assuming  the  number  of  teeth  to  be  as 
shown  in  the  sketch,  and  further  assuming  that  the  key 
is  engaging  gear  4,  shaft  A  must  run  525  r.p.m. ;  and 
as  gear  3  meshes  with  gear  6,  this  latter  must  run 

630  r.p.m.,  which  causes  a  relatively  high  speed  be- 
tween gear  6  and  the  shaft  on  which  it  runs.  This  con- 
dition will  become  still  worse  if  there  is  a  considerable 

slowing  down  between  B  and  A.  For  this  reason,  if 
this  kind  of  arrangement  is  used  at  all,  shaft  A  should 
be  the  driving  shaft. 

Many  variations  have  been  made  on  this  construction, 
but  as  none  of  them  are  desirable  we  will  not  go  further 
into  this  matter. 

The  gear  arrangement  which  is  most  commonly  used 
at  the  present  time  and  which  has  less  objectionable 
features  than  any  discussed  heretofore  is  the  so-called 
selective  sliding  gear.  As  an  example  of  the  application 
of  such  gearing  will  be  given  in  a  later  chapter  we  will 
not  discuss  it  here.  We  wish  to  point  out,  however,  that 
the  following  rule  may  be  put  down  as  of  quite  general 
applicability: 

For  standard  machinery,  in  which  speeds  or  feeds 
must  be  arranged  in  geometrical  progression,  selective 
sliding  gear  arrangements  are  to  be  preferred;  while 
for  special  machinery,  in  which  certain  definite  speeds 
must  be  obtained,  the  change  gear  system  is  usually  the 
simplest  and  best. 

There  are  some  other  gear  arrangements  in  existence 
which  have  their  special  applications  and  which  will  be 
taken  up  later  on. 

Try  to  obtain  the  desired  amount  of  power  by  belt 
speed  rather  than  by  belt  width.  Belt  speeds  up  to 
3,500  ft.  per  minute  are  permissible  in  machine  tools, 
but  cannot  always  be  obtained. 

Try  to  obtain  belt  speed  by  a  high  number  of  revolu- 
tions of  pulley  rather  than  by  a  large  diameter. 

Note:  The  highest  practical  number  of  revolutions  for  a 
pulley  depends  on  the  nature  of  the  lubricating  system  and 
other  items.  In  any  case,  however,  the  shaft  speed  should 
be  kept  as  high  as  conditions  will  permit. 

Belts  wider  than  8  in.  should  never  be  used  with 
cone  pulleys.  A  6-in.  belt  is  difficult  to  shift.  An  8-in. 
belt  can  still  be  shifted,  but  would  not  be  practical  if 
such  a  shift  were  of  frequent  occurrence.  Belts  wider 
than  8  in.  cannot  be  shifted,  except  where  some  special 
device  is  used  for  the  purpose. 

The  ratio  between  largest  and  smallest  cone  pulley 
steps  should  be  kept  as  low  as  possible,  so  as  to  avoid 
too  great  a  difference  in  the  amount  of  power  obtainable. 

Where  more  than  one  countershaft  speed  is  used  the 
ratio  between  these  speeds  should  be  kept  as  low  as 
possible  so  as  not  to  get  too  great  a  variation  in  power. 

As  with  other  pulleys,  cone  pulley  steps  should  Be  as 
large  in  diameter  and  of  as  small  a  face  as  practical. 

Not  less  than  i  in.,  and  preferably  J  in.,  should  be 
allowed  for  the  width  of  the  cone  pulley  in  addition  to 
the  width  of  belt.  Where  the  belt  runs  between  a  larger 
step  and  a  flange,  i  in.  is  the  minimum  allowance. 

Cones  in  the  countershaft  for  the  purpose  of  obtaining 
various  countershaft  speeds  should  be  avoided  as  much 
as  possible,  and  should  never  be  used  where  speeds  have 
to  be  changed  frequently. 

Belts  which  must  be  frequently  shifted  on  cone  pul- 
leys should  preferably  not  run  faster  than  2,000  ft. 

per  minute. 
Countershafts  suspended  from  the  ceiling  on  ordinary 

hangers  should  not  run  more  than  400  r.p.m.  If  higher 
speeds    are    necessary    the    counter.shaft    construction 

should  be  self-contained  in  a  single  casting  which  can 
be  bolted  to  the  ceiling. 

Gears  made  by  the  ordinary  processes,  that  is,  with- 
out extreme  care,  should  have  speeds  not  exceeding 

700  ft.  for  cast  iron ;  700  ft.  for  mild  steel ;  600  ft.  for 
hardened  gears;  900  ft.  for  bronze  and  steel;  2,500  ft. 
for  rawhide,  micarta  or  fibroid. 

The  gears  alluded  to  are  supposed  to  have  been  cut 
with  a  standard  rotary  cutter  and  they  are  supposed  to 
run  dry.  Where  special  rotary  cutters  are  used,  or 
where  the  gears  have  been  made  by  the  Fellows  or 
bobbing  process,  higher  speeds  can  be  used,  provided 
that  the  gears  are  not  hardened.  Higher  speeds  can. 
also  be  used  when  the  gears  run  in  oil  or  grease. 

A  gear  which  is  keyed  to  the  shaft  or  which  runs  oa 
a  shaft  being  bushed  for  that  purpose,  should  have  a 
suflScient  number  of  teeth  to  allow  for  the  proper  thick- 

ness of  metal  between  the  root  of  the  tooth  and  the  top 
of  the  key  or  the  outside  diameter  of  the  bushing.  If 
the  diameter  of  the  shaft  is  considered  as  the  pitch 
diameter  of  some  imaginary  gear,  then  the  gear  we 
design  should  have  at  least  eight  teeth  more  than  this 
imaginary  gear.  Denoting  the  diameter  of  the  shaft  by 
D,  and  the  pitch  of  the  gear  by  P,  we  should  make  the 
gear  with  not  less  than  Z)/*  +  8  teeth,  though  for  light 
work  we  may  occasionally  use  DP  -{-  7. 
Wherever  possible,  overhanging  gears  should  be 

avoided. 

A  gear  with  a  hub  should  have  this  hub  turned  away 
from  the  bearing  wherever  possible.  A  construction 
such  as  shown  in  Fig.  22-A  is  indefensible.  Construc- 

tions such  as  shown  in  B  or  C  cannot  always  be  avoided, 
but  are  not  desirable.  The  construction  shown  in  D  is 

proper. Hunting  cogs  are  of  no  importance  for  cut  gears. 
They  are,  however,  of  some  importance  if  the  gear  is 
hobbed  with  a  multiple  thread  hob.  In  that  case,  how- 

ever, the  hunting  cog  does  not  refer  to  the  two  meshing 
gears,  but  to  the  gear  in  its  relation  to  the  hob.  If,  for 
instance,  a  gear  is  cut  with  a  triple  thread  hob,  its 
number  of  teeth  should  not  be  a  inultiple  of  three.  The 
idea  that  gears  with  hunting  cogs  will  gradually  im- 

prove each  other  as  to  shape  of  tooth  is  a  fallacy.  If 
there  is  a  defective  tooth  in  one  of  the  gears  there  will 
be  a  tendency  to  spoil  all  the  teeth  of  the  mating  gear, 
rather  than  a  tendency  of  the  mating  gear  to  improve 
the  defective  tooth. 

Start  a  geared  arrangement  with  the  highest  prac- 
tical shaft  speed  in  order  to  keep  dimensions  to  a  min- 

imum.  This  is  advantageous  in  regard  to  bulk  and  cost. 
Make  no  unnecessary  reduction,  but  keep  shaft  speeds 

as  high  as  possible  up  to  the  last  moment. 
In  making  gear  shift  arrangements  avoid  as  much  as 

possible  all  speeding  up. 

Use  as  few  groups  or  shifts  as  possible. 
Make  the  shift  by  the  simplest  possible  means,  so  as 

to  avoid  possible  confusion  on  the  part  of  the  operator. 
Avoid  duplicating  or  overlapping  of  speeds. 
Note:  This  rule  should  be  applied  with  caution.  There 

are  cases,  particularly  in  special  machines,  where  the  over- 
lapping of  speeds  may  be  beneficial ;  for  instance,  where  we 

have  two  ranges  of  speeds,  one  for  roughing  and  one  for 
finishing;  so  that  a  single  shift  will  always  produce  the 
corresponding  finishing  and  roughing  speeds.  In  such  a 
case  it  may  well  be  that  the  highest  roughing  speed  is 
higher  than  the  lowest  finishing  speed. 

And  finally,  the  most  important  rule  of  all :  None  of 
the  above  rules  should  be  applied  without  carefully 
going  into  the  merits  of  the  case. 



June  1,  1922 Eliminate  Waste — With  Modern  Equipment 
81t 

I Recommended  Practice  in  Carburizing 
Suggestions  for  the  Selection  of  Carburizing  Material — Methods  of  Testing  It — The  Best 

Materials  for  Diflferent  Kinds  of  Work — Design  and  Use  of  Carburizing  Pots 
By  S.  p.  ROCKWELL 

Metallurgical  Engineer,  Whitney  Mfg.  Co. 

IT  IS  to  be  regretted  that  the  average  purveyor  of 
carburizing  materials  argues  fast  penetration. 
Furthermore,  many  consumers  consider  fast  pene- 

tration as  a  mark  of  merit.  Eighty  to  ninety  per  cent 
of  the  practical  men  who  handle  carburized  work  con- 

sider only  the  depth  of  penetration  and  base  their  judg- 
ment on  this  alone.  They  overlook  what  is  more 

important — the  percentage  of  carbon  in  the  case  and 
the  rate  at  which  the  carbon  decreases  toward  the  core. 
These  last  conditions  are  excusable  as  few  plants  are 
equipped  with  means  for  their  determination.  Often 
the  examination  of  a  carburized  product  will  show  car- 

bon as  high  as  1.60  per  cent  for  an  appreciable  amount 
of  surface  depth.  This  will  rarely  interest  them,  but 
these  same  people  would  never  think  of  using  carbon 
steel  with  any  such  amount  of  carbon. 

Fast  penetration  is,  of  course,  a  desirable  feature 
from  a  cost  standpoint,  but  it  is,  almost  without  excep- 

tion, accompanied  by  excessive  high  carbon  surface  and 
its  product,  free  cementite.  In  order  to  put  the  free 
cementite  into  solution,  the  saving  made  in  the  time  of 
the  carburizing  operation  is  usually  lost  by  the  first  or 
high  heat  of  double  heat-treatment. 

The  fact  does  not  appear  in  any  publication  that  a 
steel  of  a  specific  analysis  has  a  certain  rate  for  a  cer- 

tain intensity  of  carbon  absorption.  The  writer,  how- 
ever, from  many  observations,  believes  that  this 

condition  exists.  In  other  words,  a  1020  steel  will 
absorb  an  eutectio  case  of  a  certain  depth  in  a  certain 
length  of  time,  and  nothing  will  increase  this  time, 
without  causing  the  case  to  become  hypereutectic. 

It  is  rather  difficult  to  say  with  any  degree  of  surety 
what  the  correct  amount  of  surface  carbon  should  be 
in  a  casehardened  gear.  For  ball  bearing  work  a 
eutectic  case  (0.86  per  cent  carbon)  is  desired.  The 
bearing  after  carburizing  is  considered  to  have  1.10 
per  cent  carbon  in  the  outer  case.  The  grinding,  how- 

ever, is  calculated  to  remove  this.  Due  to  warpage  and 
the  resulting  uneven  grinding  it  is  a  question  whether 
the  results  desired  are  always  attained. 

For  camshaft  work  considerable  high  carbon  is  per- 
missible, providing  the  resulting  cementite  is  in  solu- 

tion and  not  in  the  free  state.  When  properly  heat- 
treated  a  mosaic  surface  effect  is  produced.  Finely 
divided  particles  of  extremely  hard  cementite  are  im- 

bedded in  a  softer  matrix  of  eutectic  steel.  This  con- 
dition is  excellent  for  retaining  the  film  of  lubrication. 

The  gear,  in  a  way.  is  subjected  to  both  the  require- 
ments of  the  bell  bearing  and  the  camshaft.  The 

pressure  per  unit  of  contact  is  less  than  the  bearing 
and  more  than  the  camshaft.  Furthermore,  the  gear 
must  resist  sliding  and  rolling  contact.  It  is  surmised 
that  the  surface  carbon  should  be  between  1.00  and  1.10 
per  cent.  The  inspection  of  work  to  enable  one  to  hold 
to  these  conditions  is  a  difficult  procedure,  unless  a 
standardization  of  the  carburizing  material  employed  is 
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made  by  the  user  for  his  own  particular  requirements. 
The  question  of  standardization  of  the  materials  and 

thei  specifications  of  the  same  are  two  different  things. 
It  is  probable  that  if  more  users  of  carburizing 
materials  would  test  them  out  for  results  the  makers 
would  be  forced  to  supply  according  to  specifications. 

One  concern  buying  carburizing  material  selects  at 
random  one  bag  from  ten,  and  carburizes  a  1-in.  bar, 
6  in.  long,  in  a  5  x  10-in.  pot  at  1,650  deg.  F.  for 
24  hours  and  pot  cools.  The  bar  is  1020  steel  and  all 
elements  are  within  the  specification  range.  The  bar 
is  centered  and  the  surface  removed  before  the  car- 

burizing operation.  After  carburizing  and  polishing 
with  emery  to  remove  adhering  carburizer,  0.010  in. 
of  the  surface  is  removed  in  the  lathe  and  a  carbon 
combustion  is  run  on  the  chips.  The  result,  together 
with  a  micro-examination  of  the  case,  decides  the  ques- 

tion of  rejection  or  acceptance  of  the  shipment.  In  the 
operation  of  such  a  method  of  standardization,  condi- 

tions should  permit  of  exact  duplication.  In  this 
respect  uniformity  of  furnaces  and  calibration  of  pyro- 

meters are  of  great  importance. 
Summarizing  a  comparison  between  types  of  car- 

burizers  to  compare  costs,  case  depth,  surface  case, 
toughness  and  hardness  we  have: 

Rating 

(1)  Material  with  the  greatest  zone  of  eutectic  ...  25 
(2)  Material  showing  best  joining  of  the  different 

carbon  zones    25 

(3)  Material  least  destroying  the  core  strength  . .  15- 
(4)  Material  giving  greatest  hardness  with  free- 

dom from  soft  spots  on  single  quench  ....   IS 
(5)  Material  giving  the  greatest  case  depth     10 
(6)  Material   giving  the  best  surface         5 
(7)  Material  giving  the  greatest  economy       & 

Total    100 

There  are,  strictly  speaking,  but  four  different  types 
of  carburizers;  they  are  classed  by  their  physical  form 
as  follows:  (1)  Powder  materials,  in  which  the  gene- 

rator and  the  energizer  are  in  a  powder  form,  and  are 
thus  mixed  together  to  form  a  mechanical  mixture. 

Such  materials  are  "hydro-carbonated  bone  black"  No, 
9  "Ajax,"  etc.;  (2)  pill  materials,  in  which  the  gene- 

rator and  the  energizer  are  in  powder  form,  but  are- 
held  together  by  a  binder,  which  in  itself  may  be  a  gene- 

rator or  an  energizer.  Such  a  material  is  "carbo;"" 
C3)  pellet  materials,  in  which  the  generator  is  a  granule 
of  solid  carbonaceous  material  coated  with  an  energizer 

by  the  help  of  a  binder.  Such  a  mateiral  is  "Quick 
Light-A;"  (4)  pellet  and  powder  materials,  in  which  the 
generator  is  a  granule  of  solid  carbonaceous  materials 
and  the  energizer  is  in  the  form  of  a  powder.  A  certain 
per  cent  of  the  powder  may  also  be  a  generator.  Such 

materials  in  most  common  use  are  "Bohnite,"  "Car- 
bonite,"  "Pearlite,"  etc. 

Three  other  mediums  are  in  use  for  carburizing, 
namely,  bone,  leather  and  gas.     Bone  is  classed  as  a 
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peUet  material  with  this  exception,  that  the  energizer 

is  contained  within  the  bone.  Leather  is  classed  as  a 

powder  material;  its  energizer  is  a  nitrogenous  com- 

pound. Gas  differs  from  the  rest  in  that  it  is  the  result 

of  the  carburizing  property  of  all  carburizers.  Charcoal, 

coal  and  coke  cannot  be  classed  as  carburizers,  due  to 

their  difficulty  of  control.  Strictly  speaking,  they  are 

generators,  and  are  sometimes  used  as  filters. 

Choosing  A  CARBxmiZER 

To  decide  on  any  type  of  carburizer,  one  must  first 

know  the  conditions  of  carburizing,  and  the  results 
desired. 

The  writer  offers  the  following  as  a  guide  for  selec- 
tion: 

1.  For  low  cost,  and  to  secure  uniform  case  with  0.10  to 
0.20  less  carbon  in  the  case  than  is  usually  secured  under 

pot  packed  condition ;  use  tumbling  barrel  method  developed 
by  American  Gas  Furnace  Co.  with  gas  or  with  solid 
carburizer.  With  this  system  heavy  work  will  be  marred, 
and  the  method  is  not  recommended  for  threaded  work. 
With  solid  carburizer  3  lb  of  material  will  carburize  50  lb. 
of  work  to  0.045  in.  depth  ut  1,650  deg.  F.  Use  any  type  of 
carburizer. 

2.  For  fast  heating  use  coarse  mesh  carburizer  such  as 

types  2  and  3.  The  air  spaces  allow  room  for  the  heat- 
generated  gases  to  thermo  syphon  and  offer  unrestricted 
passage  for  heat-transference  to  center  of  pot. 

3.  For  non-shrinkage,  use  fine  mesh  carburizers,  prefer- 
ably a  coke  type  generator  or  a  carburizer  with  a  lot  of 

inert  filler.  These  latter  usually  contain  40  to  60  per  cent 
of  petroleum  coke. 

4.  For  low  carbon  case,  use  charcoal  generator  with  oil 

hydro-carbon  energizers.  Such  materials  are  "hydro-car- 
bonated bone  black,"  bone  and  charcoal. 

5.  For  high  carbon  case,  use  chemically  energized  mate- 
rials. Such  energizers  contain  cyanides,  barium,  ammo- 

nium, salts  and  carbonates.  Carburizers  containing  forms 
of  leather  are  also  used. 

6.  For  deep  depths,  use  coke  and  charcoal  generators 
with  oil  hydro-carbon  energizers  combined  with  fine  mesh 
and  considerable  inert  material. 

7.  For  very  clean  surface  work,  use  charcoal  and  bone 
carburizers  where  the  energizer  is  naturally  contained  in 
the  bone. 

8.  For  work  which  must  be  carburized  at  low  heats,  use 
raw  bone  or  carburizers  containing  a  large  percentage  of 
raw  bone. 

9.  For  work  which  must  be  carburized  at  low  heats  to 
secure  mottled  effects,  and  clean  surfaces,  use  charcoal, 
charred  bone,  charred  leather  or  combinations  of  these. 
Avoid  chemicals. 

10.  For  copper-plated  work,  use  charred  bone,  charcoal 
and  oil  hydro-carbon  energ^ized  materials,  together  or  alone. 
Avoid  chemicals. 

11.  For  extreme  hardness  of  case  use  nitrogen  carrying 
compounds,  which  would  be  cyanogen  energized  compounds, 
and  leather  mixtures. 

12.  For  local  carburizing  where  compound  is  forced  by 
pressure  and  caked  about  zone  desired  to  receive  an  increase 
of  carbon,  use  fine  mesh  materials  combined  with  a  semi- 
liquid  binder,  such  as  molasses,  tar  and  resin. 

After  a  decision  has  been  made  on  the  type  of  car- 
burizer for  the  particular  class  of  work  it  is  to  be 

used  with,  the  user  will  find  that  he  is'  in  no  way 
restricted  as  to  the  dealers  from  whom  he  may  pur- 

chase. Nearly  all  the  standard  carburizing  materials 
dealers  make  all  types,  but  they  are  apt  to  confine  their 
advertisements  to  one  or  two  more  popular  types.  It 
will  further  be  found  that  each  type  can  be  purchased 
in  different  variations  of  mesh  and  grain  size. 

How  TO  Buy 

Buy  from  a  responsible  house. 
Study  what  type,  mesh,  generator  and  energ^izer  is  best 

fitted  for  your  work. 
Consider  as  first  cost,  the  cost  per  cubic  foot  rather  than 

the  cost  per  pound. 
Test  the  material  under  conditions  as  nearly  like  regular 

practice  as  possible.  This  means  depth,  representative  work 
shape,  temperature,  and  pot  size. 

Examine  the  pot-cooled  sample  for  case  structure  by  the 
microscope,  and  by  carbon  combustion.  The  microscope 
will  be  found  invaluable  for  this  purpose.  Once  one  be- 

comes familiar  with  estimating  the  carbon  by  the  micro- 
scope, the  combustion  method  can  be  dispensed  with  except 

as  a  means  of  check. 
Maintain  your  standard  for  future  shipment  of  material. 

If  soft  spots  develop  on  the  hardened  work  do  not 
blame  the  carburizer.  Soft  spots  are  due  to  rust  on 

work  prior  to  carburizing,  phosphorous  banding, 
delayed  quenching,  copper  or  sulphate  spots,  slag, 

faulty  grinding,  cold-rolled  or  planished  surfaces,  scale 
formation,  excessive  oxygen  in  hardening  fires,  faulty 

quenching  medium,  too  low  hardening  heats.  These 
faults  cannot  be  laid  to  the  carburizer.  The  carburizer 

rarely  makes  soft  spots  if  it  contains  no  excessive 
amounts  of  inert  filler,  or  burned  out  material  such 
as  ash  dust.  These  conditions  should  be  guarded 
against.  If  hardened  work  has  soft  spots,  and  these 
areas  are  carefully  marked  and  the  piece  carefully 
rehardened  two  results  can  be  obtained: 

(1)  Original  soft  areas  become  hard.  In  this  case  trouble 
is  not  due  to  carburizing. 

(2)  Original  soft  areas  stay  soft.  In  this  case  the  trouble 
may  be  due  to  rust,  copper,  decarburized  in  hardening,  or 
to  defective  carburizer. 

With  the  aid  of  the  microscope,  polishing  wheels  and 
cloth,  and  dilute  nitric  acid,  any  of  these  conditions 

may  be  accurately  discovered. 
Special  alloy  heat-resisting  pots,  are  by  far  the  best 

investment  when  compared  to  cast  iron,  malleable  iron 
and  cast  steel.  The  round  pot  will  be  found  to  give  a 

greater  life  than  the  square  pot,  due  to  the  equalization 
of  expansion  and  contraction  stresses.  The  cored  or 
chimney  pot  is  only  efficient,  considering  its  added  cost, 
where  the  chimney  is  5  in.  in  diameter  or  over.  Too 

large  pots  should  be  avoided  for  small  work.  The 
round  pot  will  be  found  most  satisfactory  for  pinion 
and  ring  gear  work.  It  offers  the  advantage  of  even 
heating,  and  prevents  the  tendency  to  overcrowd  the 
furnace  hearth  space. 

Square  or  rectanglar  pots  are  best  for  splined  shafts, 
but  the  work  must  be  packed  with  due  regard  to  the 
transference  of  heat.  The  size  of  the  pot  should  not 

be  greater  than  the  work  demands.  This  is  impera- 
tive from  the  standpoint  of  handling,  slowness  of 

heating  and  the  subsequent  unevenness  of  carbon  pene- 
tration from  center  of  pot  to  outside.  It  is  also 

imperative  that  the  pot  should  not  be  greater  than  is 

required  by  the  work  on  account  of  the  slowness  of 
cooling  where  work  is  pot  cooled  with  the  subsequent 
separation  of  the  carbon  zones. 

The  best  dimensions  of  the  pot  depend  largely  on  the 
furnace.  Too  high  pots  are  as  bad  as  those  too  large 
in  diameter.  The  average  furnace  varies  greatly  in 

temperature  from  top  to  bottom,  and  this  variation  in- 
creases with  the  arch  height.  A  well  proportioned  pot 

never  exceeds  in  height  the  greatest  width  or  the 
diameter.  The  height  is  best  made  between  S  and  J 
of  the  greatest  width  or  diameter.  All  pots  should  be 
cast  with  legs  to  allow  circulation  of  heating  gases. 
For  this  same  reason  the  floor  of  the  furnace  should 

be  scraped  clean  after  each  heat.  Great  care  should 
be  used  in  sealing  of  the  pots.  The  tighter  the  seal 
the  more  uniform  the  results.  No  pot  should  be  used 
that  is  cracked,  as  this  is  the  cause  of  blistered  work. 
The  pot  becomes  a  veritable  blast  furnace,  containing 
its  own  fuel. 
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Factory  Storekeeping  and  Material  Control 
The  Third  Article — Balance  Sheets  as  the  Material  Control  Center — 

Four  Types  of  Sheets — ^When  and  How  To  Use  Them 

By  Henry  H.  Farquhar 

THE  balance  records,  as  has  been  indicated,  should 
form  the  heart  of  the  supply  service  of  the  factory, 
through  which  material  control  is  secured.  But 

they  should  do  more  than  this.  They  should  serve  both 
production  and  accounting,  if  properly  set  up  and  regu- 

lated, in  furnishing  quick  and  accurate  information  as 
to  the  material  status  at  any  time — information  of  in- 

It  must  be  emphasized  again  that  such  a  method  of 
regulating  material  has  very  limited  applicability.  It 

is  entirely  safe  only  when  the  average  rate  of  use  em- 
ployed in  ascertaining  the  minimum  stock  to  be  kept  on 

hand  is  the  actual  rate  of  use  throughout  the  year;  in 
other  words,  where  there  is  an  entirely  uniform  rate 
or  flow  of  materials.    Such  a  balance  sheet  must  not  be 
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FIG.  2.     PLAN  A,  BALANCE  SHEET  FOR  REPLENISHMENT   BY  AMOUNT  ON  HAND 

creasing  value  and  reference  as  the  business  expands. 
In  order  that  production  may  be  adequately  served,  it 
follows  that  the  balance  sheets  must  be  designed  accord- 

ing to  the  need  of  that  particular  type  of  production. 
Three  general  types  of  balance  sheets  are  necessary 

to  meet  the  three  types  of  production  calling  for  a  con- 
trol of  replenishment  under  one  of  the  plans  A,  B,  or  C. 

Each  of  these  three  general  types  are  found  in  various 
forms,  embodying  different  arrangements  of  columns 
designed  to  provide  various  sorts  of  information.  No 
attempt  will  be  made  to  present  or  discuss  all  of  the 
possible  or  existing  arrangements  since  the  variety  is 
infinite  and  the  particular  typography  is  a  matter 
largely  of  choice  and  of  comparatively  little  moment. 
Only  the  considerations  necessary  to  the  effective  use 
of  each  will  be  taken  up,  illustrated  by  one  example  of 
each  type  of  sheet. 

Plan  A.  Here  replenishment  is  governed  by  the 
amount  on  hand  in  the  storeroom.  This  requires  the 
simplest  form  of  balance  sheet  in  set-up  and  in  opera- 

tion. It  needs  only  two  main  columns,  one  column  for 
data  relating  to  the  material  on  order,  providing  sub- 
columns  for  the  date  and  number  of  the  requisition, 
the  number  of  the  purchase  order,  the  amount  received 
and  the  amount  outstanding;  and  one  column  for  the 
amount  on  hand  in  the  storeroom,  with  subcolumns 
showing  the  amounts  issued  on  what  date  and  to  what 
order,  the  total  value  and  the  value  per  unit.  If  the 
operation  of  the  balance  sheet  presented  under  plan  B 
is  thoroughly  understood,  the  operation  of  this  simpler 
sheet  illustrated  by  Fig.  2  will  need  no  explanation,  and 
no  further  description  will  therefore  be  given. 

For  the  author's  forthcoming  book.    All  rights  reserved. 

expected  to  prove  satisfactory  under  conditions  for 
which  it  is  not  fitted. 

Plan  B.  The  replenishment  of  material  is  regulated 
by  the  amount  available.  The  balance  sheet  presented 
in  Fig  3  is  the  one  needed  for  major  materials  in  the 
over-whelming  majority  of  manufacturing  plants,  since 
most  factories  have  a  fluctuating  rate  of  use.  This 
plan  has  been  in  operation  in  many  plants  for  a  number 
of  years,  and  has  proved  entirely  satisfactory  under 
conditions  to  which  it  was  adapted.  Its  use  is  rapidly 
increasing.  It  is  unnecessary  to  state  that  the  sheet  is 

not  suitable  for  all  manufacturing  plants  in  the  partic- 
ular form  here  presented,  although  it  has  proved  of  very 

wide  applicability.  Comparatively  slight  modifications 
will  adapt  it  to  almost  any  type  of  industry. 

The  only  situation  where  the  use  of  plan  B  balance 

sheet  is  unnecessary  is  when  we  have  conditions  de- 
scribed in  plan  A,  and  sometimes  in  plan  C,  conditions 

vary  rarely  encountered.  This  balance  sheet  is,  more- 
over, suitable  for  use  under  plan  A,  since  all  that  is 

necessary  in  such  a  case  is  to  use  the  first  two  columns. 
It  can  be  used  under  plan  C  with  certain  additions. 

Before  considering  the  details  of  this  particular 
sheet,  it  is  well  to  review  its  general  function  in  material 
regulation.  A  satisfactory  regulation  of  materials  under 
this  plan  of  operation  presupposes  the  ability  to  answer 
almost  immediately  the  questions  following.  Such  in- 

formation may  and  should  be  embodied  in  one  central 
place,  the  balance  sheet. 

(1)  How  much  has  been  ordered? 
(2)  When  was  it  ordered? 
(3)  The  replenishment  order  number? 
(4)  The  purchase  order  number? 
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(5)  How  much  has  been  received. 

(6)  How  much  is  still  outstanding  on  the  purchase order? 

(7)  How  much  does  the  balance  sheet  show  is  now 

in  the  bin,  and  how  does  this  compare  with  the  amount 
actually  in  the  bin? 

(8)  What  has  been  issued,  and  for  what  purpose  was 
it  issued? 

(9)  What  has  been  returned  as  credit,  and  what  order 
or  account  was  credited  with  the  amount  and  value  of 
the  return? 

(10)  The  total  value  of  material  on  hand,  including 
the  transportation  charges  where  practicable? 

(11)  The  unit  value  of  material  on  hand,  including 
the  transportation  charges  where  practicable? 

(12)  What  has  been  apportioned  or  set  aside  for 
manufacturing  or  other  needs? 

(13)  When  was  it  so  apportioned? 
(14)  For  what  purpose  was  it  apportioned? 

(15)  How  much,  if  any,-  has  already  been  issued 
against  this  reservation? 

(16)  The  balance  still  on  apportionment? 
(17)  How  much  is  still  available  for  apportionment 

to  other  orders  ? 

(18)  When  did  it  become  so  available? 
Besides  furnishing  answers  to  these  questions,  the 

balance  sheet  must: 
(a)  Be  easy  to  operate. 
(b)  Be  up  to  the  minute  in  record  of  transactions. 
(c)  Provide  an  easy  means  of  tracing  each  trans- 

action. 
(d)  Enable  the  compilation  of  statistics  covering  the 

rate  of  use,  the  time  necessary  to  renew  the  supply,  the 
cost,  and  other  information. 

(e)  Provide  a  means  for  checking  the  clerical  ac- 
curacy of  the  entry  and  balances. 

What  the  Balance  Clerk  Must  Do 

In  order  that  answers  to  these  questions  may  be 
instantly  available,  around  the  balance  sheet  must  re- 

volve the  procedure  following.  The  topics  are  numbered 
to  correspond  with  and  answer  the  preceding  list  of 
questions. 

(1),  (2),  (3)  The  replenishment  orders  must  be 
originated  by  the  balance  clerk  or  must  pass  through  his 
hands  for  entry.  Besides  the  amount  ordered,  on  the 
sheet  must  also  be  noted  the  date  the  replenishment 
order  was  issued  and  the  replenishment  order  number 
for  identification. 

(4)  Upon  the  issuance  of  the  purchase  order,  a  copy 
must  be  sent  to  the  balance  clerk  showing  the  amount 
actually  ordered.  This  must  be  checked  with  the  amount 
ordered  as  per  the  replenishment  order,  and  any  neces- 

sary adjustments  made.  The  purchase  order  number 
must  also  be  entered  for  identification. 

(5)  Upon  the  receipt  of  a  shipment,  a  notification  of 
the  materials  received  must  be  sent  to  the  balance  clerk. 
This  must  be  identified  with  the  purchase  order,  and 
must  show  the  amount  actually  received,  and  if  con- 

venient, also  the  amount  passed  and  the  amount  re- 
jected upon  inspection,  although  this  information  may 

be  sent  forward  later.  It  is  important  that  the  noti- 
fication of  the  materials  received  go  forward  just  as 

promptly  as  possible  after  the  shipment  is  in,  since  re- 
quests for  the  issuance  of  material  not  on  hand  lodge 

with  the  balance  clerk  until  they  may  be  filled. 
(6)  Notification  of  the  cancellation  of  purchase 

orders  or  of  parts  of  purchase  orders  must  be  sent  to  the 

balance  clerk  so  that  in  conjunction  with  the  notation 
of  orders  and  of  receipts  a  running  balance  of  the 
amounts  still  due  may  be  kept. 

(7)  Stock  count  is  the  result  of  an  actual  physical 
count  by  the  storekeeper  or  his  representative  for  the 
item,  and  is  made  entirely  independent  of  any  knowledge 
of  the  balance  as  shown  on  the  balance  sheet  for  that 
item.  This  is  one  of  the  means  by  which  accuracy  of 
the  perpetual  inventory  may  be  maintained.  Such  count 
may  be  made  on  a  few  items  daily  so  that  in  the  course 
of  at  least  four  or  five  months  the  whole  storeroom  may 
be  covered,  and  then  the  process  is  repeated. 

(8)  The  balance  clerk  must  record  the  stores  and 
worked  material  issues  which  have  been  filled,  showing 
the  amount  actually  taken  from  the  storeroom  and  issued 
to  the  shop  or  other  departments.  These  may  show  also, 
if  desirable,  the  remaining  balance  in  the  bin  after  such 
issues  have  been  subtracted,  as  an  additional  current 
check  on  inventory. 

(9)  The  stores  and  worked  material  credits  must  be 
sent  to  the  balance  clerk  showing  the  amount  of  goods 
actually  returned  to  the  storeroom  as  a  credit  to  some 
previously  debited  charge  account. 

(10)  and  (11)  The  balance  clerk  should  secure  the 
original  or  duplicate  invoice,  showing  the  purchase  price 
of  the  goods  and  the  record  of  express  or  freight,  or 
other  transportation  charges  against  the  shipment. 
Dividing  the  total  cost,  including  these  transportation 
charges,  by  the  number  of  articles  on  hand,  gives  the unit  cost. 

(12),  (13),  and  (14)  Bills  of  material,  manufactur- 
ing orders,  stores  issues,  worked  material  issues,  or 

other  forms  of  information,  showing  what  materials  and 
how  much  will  be  needed  in  the  future  for  manufactur- 

ing or  other  needs  must  be  recorded  by  the  balance  clerk. 
This  information  is  for  the  purpose  of  apportioning  such 
demands  against  the  material.  Such  information  must 

include,  for  entry  on  the  sheet,  the  date  of  these  re- 
quests, and  the  account  number  or  symbol  to  which  sup- 

plies are  to  be  charged  when  finally  issued. 
(15)  From  No.  8  above,  after  passing  through  the 

storeroom  for  issue,  is  obtained  and  entered  what  has 
actually  been  issued  for  this  use. 

(16)  By  subtraction  is  obtained  the  total  amount  out- 
standing on  apportionment  after  deducting  this  par- 

ticular issue.    This  total  should  be  entered. 

(17)  and  (18)  By  subtraction  the  amount  still  avail- 
able is  found  and  should  be  entered  with  the  date  it  be- 
came available. 

To  make  such  a  record  intelligible: 
(a)  The  sheet  must  be  so  arranged  as  to  be  readily 

understood  and  followed. 
(b)  There  must  be  a  continuous  flow  of  such  records 

currently  through  the  balance  sheet. 
(c)  Each  transaction  must  be  complete  in  itself  and 

so  entered,  complete  identification  of  each  entry  being 
insisted  upon. 

(d)  The  balance  sheet  must  form  a  permanent  record. 
(e)  The  balances  of  the  amount  ordered,  plus  the 

amount  on  hand,  minus  the  amount  apportioned,  must 
equal  the  amount  available  at  any  time. 

In  order  to  conform  to  all  of  these  requirements, 
the  balance  sheet  must  have  a  minimum  of  four  col- 

umns, one  for  entries  relating  to  orders,  the  second  for 
entries  relating  to  amounts  on  hand,  the  third  for 

amounts  apportioned,  and  the  fourth  for  amounts  avail- 
able. Although  extremely  common,  the  four-column 

balance  sheet  is  by  no  means  universal  for  this  purpose. 
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and  various  numbers  of  columns  from  four  to  possibly  a 
dozen  are  encountered. 

In  the  more  elaborate  and  clumsy  sheets,  I  have  never 
found  features  embodied  which  could  not  be  incorpo- 

rated in  the  four-column  sheet.  For  clearness,  for  a 
small  amount  of  clerical  work,  and  for  the  general  ease 

of  operation,  it  is  usually  to  be  preferred.  The  objection 
most  generally  made  to  it  is  that  it  does  not  provide 
separate  columns  for  the  entry  of  the  amount  received, 
the  amount  issued  and  the  amount  still  on  hand,  for  ease 
in  tabulation.  As  can  be  seen  on  the  sheet  in  Fig.  3, 
however,  each  of  these  entries  may  be  readily  picked  out 



816 AMEKICAN    MACHINIST 
Vot.  56,  No.  22 

by  paying  attention  to  the  respective  date  entries  which 

identify  each  transaction  in  the  different  columns. 

A  review  of  the  preceding  summary  of  transactions 

necessarj-  to  the  operation  of  this  balance  sheet  will 

immediately  emphasize  the  point  so  often  made  that  the 
balance  clerk  is  the  hub  of  the  material  procedure. 

Hardly  a  transaction  of  importance  occurs  from  re- 
plenishment to  issue  which  does  not  spring  from  or  lead 

to  the  balance  sheets,  and  if  they  are  properly  used  they 

constitute  an  encyclopedia  of  information  to  anyone  who 

desires  to  know  anything  about  the  state  of  materials. 

It  should  be  unnecessary  to  add  that  such  work  should 
not  be  intrusted  to  an  inexperienced  clerk. 

Plan  C.  The  replenishment  is  made  by  schedule. 

Once  the  requirements  in  materials  for  a  considerable 

period  in  the  future  are  known,  there  are  several  ways 
in  which  the  desired  flow  may  be  secured.  Where  plans 

may  be  followed  without  variation,  the  simplest  method 

is  to  list  or  put  on  ticklers  the  dates  when  the  various 

purchases  are  to  be  made.  This  method,  however,  pro- 
vides for  no  follow-up  in  case  production  becomes  more 

PIG.  6.     ARRANGEMENT  FOR  5,000   BALANCE  SHEETS 

or  less  than  planned.  In  such  cases  the  balance  sheet 
described  for  Plan  A  may  be  satisfactory  to  use  where 
production  is  not  too  irregular.  The  balance  sheet  illus- 

trated in  Fig.  4  may  be  more  serviceable  where  we  can 
look  ahead  a  long  time  but  where  the  rate  of  production 
is  not  predictable.  This  sheet  is  similar  to  that  of 
Plan  B,  with  the  addition  of  a  schedule  column. 
A  balance  sheet  for  classified  worked  materials  in 

design  and  operation  may  in  some  cases  be  very  similar 
to  that  of  the  stores,  while  in  other  cases  the  need  may 
be  felt  for  two  additional  columns. 

Unclassified  Stores. — Little  need  be  said  in  regard  to 
the  balance  sheet  for  unclassified  stores,  since  its  opera- 

tion will  be  entirely  clear  from  the  sample  sheet  shown 
in  Fig.  5.  This  is  used  only  for  items  which  are  not 
regularly  stocked,  but  which  are  ordered  for  special  pur- 

poses and  ordinarily  issued  for  those  purposes  just  as 
soon  as  received.  This  sheet  should  be  inspected  from 
time  to  tim<5  to  catch  recurring  items  which  may  be 
transferred  t<.  the  classified  list  and  kept  in  stock. 

Although  loose  cards  of  various  sizes  instead  of  sheets 
are  frequently  found  in  use  in  balance  record  files,  it  is 

felt  that  in  general  the  use  of  the  latter  is  much  sarer 
and  more  satisfactory.  The  danger  of  misplacing  a  card 
where  there  are  possibly  30,000  items  in  the  storeroom, 
each  requiring  at  least  one  card,  is  very  considerable  and 
causes  extreme  annoyance  when  it  occurs.  Loose-leaf 
binders  of  this  number  of  sheets,  however,  also  have  the 
disadvantage  of  taking  up  a  great  deal  of  room  and 
of  being  either  heavy  or  involving  a  great  number  of 
volumes.  Some  of  the  improved  card-filing  devices  rem- 

edy both  of  these  defects  quite  satisfactorily.  Figure  6 
shows  a  compact  arrangement  accommodating  over 

5,000  separate  balance  sheets.  This  file  gives  a  maxi- 
mum number  of  sheets  or  cards  in  a  minimum  space, 

makes  it  impossible  to  misplace  a  card,  and  makes  it 
unnecessary  to  lift  heavy  volumes  since  entries  are 
made  in  position. 

Who  Remembers  This  Bicycle? — Discussion 
By  Albert  A.  Bailley 

In  an  article  under  the  above  title  on  page  381  of 
American  Machinist,  I.  B.  Rich  is  quite  correct  in 
stating  that  shafts  with  multiple  splines  were  used 
before  the  days  of  the  automobile;  also  in  stating  that 
this  method  was  used  in  the  construction  of  a  bicycle. 

The  1896  model  Tribune  bicycle,  made  by  the  Black 
Manufacturing  Co.,  Erie,  Pa.,  bad  its  cranks  attached 
to  the  shaft  in  this  manner^ -'I  distinctly  remember 
this,  because  I  ground  the  cutters  used  in  milling  the 

broaches.  Mr.  Rich's  friends  evidently  belong  to  the 
younger  set,  who  think  that  everything  they  see  for 
the  first  time  is  new  and  original  because  they  never 
saw  it  before.  But  there  are  very  few  devices  in  use 
today  that  have  not  appeared  in  some  form  or  other 
many  years  ago. 

I  was  at  one  time  employed  by  an  old-time  concern 
that  started  in  business  in  the  early  part  of  the  nine- 

teenth century.  About  1904  this  firm  happened  to  be 
hard  pressed  for  cash,  and  as  a  last  resort  decided 
to  cash  in  on  a  scrap  pile  that  had  been  growing  in 
the  basement  for  about  fifty  years.  At  the  bottom  of 

this  scrap  heap  was  found  a  large  black  walnut  tool- 
chest.  On  being  opened  this  chest  disclosed  the  fact 

that  it  had  belonged  to  a  man  named  Mudge  who  flour- 
ished about  1841,  some  of  the  tools  being  marked  with 

the  name  and  date. 

This  man  Mudge  was  evidently  a  genius  and  an  excel- 
lent mechanic,  as  the  chest  contained  many  clever 

specimens  of  his  handiwork.  Among  the  contents  were 
an  adjustable  spirit  level,  very  similar  to  the  best 
adjustable  levels  on  the  market  today,  a  clamp  lathe- 
dog  which  to  my  knowledge  has  been  re-invented  many 
times  since,  a  number  of  hand-made  skew  gears,  not 
very  accurate  as  gears,  but  good  specimens  of  hammer 
and  chisel  and  file  work. 

There  was  also  a  partly  finished  piece  having  a  stud 
with  V-shaped  serrations,  exactly  as  referred  to  by  Mr. 
Rich.  In  this  case  the  stud  was  made  of  tool  steel 
and  hardened  and  made  to  act  as  its  own  broach.  The 

end  was  made  slightly  tapering  and  the  serrations 
were  pressed  instead  of  being  cut  in  the  hole,  though 
the  hole  appeared  as  if  broached. 

A  method  resembling  this  has  been  used  for  a  good 
many  years,  in  holding  the  crossbars  in  chuck  wrenches 
and  T-tap  wrenches,  excepting  that  the  serrations  were 
produced  with  a  knurling  tool,  and  the  parts  are  not 
hardened. 
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The  Mack  Truck  Frame  and  Chassis 
Drilling  and  Riveting  the  Frame — Rivets  Heated  by  Electricity— Motor  Storage  Racks- 

Final  Assembly  of  Complete  Truck  Chassis 

By   FRED   H.   COLVIN 
Editor,  A7nerican  Machinist 

THE  channels  which  comprise  the  side  frames  are 
drilled  with  reversible  drilling  fixtures  as  shown 
in  Figs.  1  and  2.  These  fixtures  are  located  from 

the  ends  of  the  channels  and  are  held  against  side 
movement  by  setscrews  when  necessary.  Both  Figs. 
1  and  2  show  different  applications  of  motor  drives  to 

heater  and  they  are  automatically,  quickly,  and  uni- 
formly heated.  The  pedal  opens  the  contact  for  placing 

and  removing  the  rivets. 
Occasionally  additional  drilling  needs  to  be  done,  as 

shown  in  Fig.  4.  An  air  drill  is  used  for  this  purpose 
and  the  "old  man"  or  support  shown  has  proved  to  be 

FIG.  1.     DRILLING  THE  FRAME.     FIG.  2w     THE  DRILLING  FIXTURS 

FIG.  3.      RIVETING  THE  FRAME.      FIG.   4.      DRILLING  ADDITIONAL  HOLES 

two  drilling  machines.  In  the  case  of  Fig.  1  the  motor 
is  mounted  on  a  neat  stand.  The  reducing  gears  are 
enclosed  in  both  cases. 

The  riveting  of  the  frame  shows  in  Fig.  3,  now 
the  four  men  work  together  in  handling  this  work 
quickly.  The  man  in  the  center  puts  in  and  removes 
the  temporary  bolts  for  holding  the  frame  in  position 
while  the  first  few  rivets  are  being  driven.  Two  others 
handle  the  riveting  hammer  and  "holder  on"  while  the 
fourth  man  keeps  them  supplied  with  hot  rivets  heated 
in  the  electric  furnace  shown.  It  is  only  necessary  to 
place   the    rivets    between    the   contact    points   of   the 

very  convenient.  It  consists  of  a  U-shaped  piece  of 
bar  iron  with  hooks  on  the  end  and  the  legs  given  a 
quarter  turn  as  shown.  This  device  is  very  convenient 
and  saves  considerable  work  on  the  part  of  the  operator, 
as  the  side  bars  take  the  turning  reaction  from  the  drill 
cut.  At  the  outer  end  is  a  substantial  wooden  block  A, 
which  carries  the  drills  needed  in  suitable  holes. 

In  Fig.  5  is  shown  the  type  of  stands  used  in  as- 
sembling the  frame,  and  also  a  frame  partially  com- 

pleted, including  the  heavy  end  cross-members  which 
carry  the  side  hooks  for  towing  or  being  towed. 

In  the  background  is  seen  part  of  the  motor  storage. 
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FIG.    5.     THE  ASSEMBLY  STAND.      FIG.    7.      PARTS   READY    FOR  ASSE
MBLY 

a  closer  view  of  which  is  shown  in  Fig.  6.  This  view 

gives  some  idea  of  the  capacity  of  the  assembling  plant 

at  the  Allentown  shop  and  shows  the  systematic  manner 

in  which  the  parts  are  stored.  Suitable  provision  is 

made  for  handling  the  motors  to  and  from  the  racks, 

and  one  of  the  trucks  used  is  shown  in  the  next  cross 

aisle.  This  rack  has  a  storage  capacity  for  several 

hundred  motors  which  are  received  from  the  plant  in 
Plainfleld,  N.  J. 

The  Assembly  Floor 

In  Figs.  7,  8  and  9  are  shown  three  views  of  the 
assembly  floor.  In  Fig.  7  the  frame  has  just  been 
placed  at  A,  the  motor  in  its  stand  at  B,  a  complete 
radiator  unit  at  C,  and  a  truckload  of  parts  at  D.  These 
trucks  are  filled  in  the  stock  department  with  just  the 
right  number  of  parts  to  complete  a  truck  assembly. 
This  saves  running  back  and  forth  to  the  storeroom 
and  also  the  loss  due  to  parts  becoming  mislaid,  or 
tucked  away  under  benches,  as  was  too  often  the  case 
under  old  methods  in  many  shops.  Springs,  axles  and 
other  parts  are  shown  convenient  for  the  assembly  and 
the  work  proceeds  very  rapidly  when  an  assembly  gang 
moves  to  a  new  frame. 

Another  view  of  the  assembly  line,  showing  the  mo- 
tors, trucks  and  various  parts  in  different  stages,  is 

seen  in  Fig.  8.  It  also  gives  an  excellent  idea  of  the 
layout  of  the  shop,  the  system  of  monorail  hoists  and 
the  splendid  lighting,  both  from  the  side  windows  and 
the  construction  of  the  roof. 

In  Fig.  9  is  shown  a  truck  chassis  of  the  chain  drive 

type  nearly  assembled.  Careful  provisions  are  made 
both  for  the  safety  of  the  men  and  the  expediting  of 
the  work  and  when  a  truck  frame  reaches  the  assembly 

floor  it  is  a  comparatively  short  time  before  it  is  com- 
pletely assembled  and  ready  to  drive  out  for  its  road 

test  and  to  receive  the  body  which  is  to  be  supplied. 

FIG.   6.     MOTOR  STORAGE  RACK 

Allentown,  incidentally,  affords  an  excellent  opportunity 
for  testing  trucks  as  it  has  a  variety  of  hills  in  all 
directions. 

FIG.  8.     THE  ASSEMBLY  LINE.     FIG.   9.     PUTTING  THE  TRUCK  TOGETHER 
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The  Maintenance  of  Textile  Machinery 
Purpose  of  Ball  Bearings  and  Importance  of  Proper  Lubrication — 

Common  Abuses  and  Suggested  Corrections 

By  EDWIN  H.  MARBLE 
President,  Curtis  &  Marble  Machine  Co.,  Worcester,  Mass. 

A  MEMBER  of  a  well-known  firm  of  appraisal  engi- 
l\  neers  recently  stated  that  it  was  not  practical 

X  X,  to  adjust  values  of  textile  machinery  by  any 
known  annual  depreciation  percentages.  Two  machines 
placed  in  operation  in  different  mills,  receiving  attention 
or  lack  of  attention,  will  be  represented  on  the  valuation 
sheet  by  quite  varying  figures.  It  is  the  hope  of  the 
writer  of  this  paper  that  some  suggestion  may  be  made 
that  will  bring  the  two  valuations  nearer  together  and 
assist  in  a  better  maintenance  of  the  textile  machinery 
that  has  been  installed  in  so  many  of  the  mills. 

We  will  take  for  specific  illustrations  that  class  of 
machines  with  which  the  writer  is  most  familiar, 

namely,  cloth-room  machinery.  The  suggestions,  how- 
ever, will  apply  equally  well  to  most  of  the  machinery 

found  in  our  textile  mills.  When  machinery  is  being 
constructed  by  the  builder,  the  frame  is  carefully  leveled 
and  the  various  bearings  are  adjusted  and  the  machine, 
when  placed  in  ita  proper  position  on  the  mill  floor, 
should  be  carefully  leveled  and  then  securely  fastened 
in  its  position.  Several  times  we  have  had  called  to 
our  attention  a  very  careless  carrying  out  of  this  sug- 

gestion. "The  legs  seem  to  be  firm  on  the  floor  and  the 
machine  must  be  all  right,"  was  the  report.  This 
leveling  is  particularly  important  with  machinery  that 
has  considerable  length  along  the  line  of  the  main 
driving  shaft,  such  as  spinning  frames,  or  with 
machines  that  have  fine  adjustments,  such  as  shearing 
machines.  Having  attended  to  this  particular  feature 
at  the  installation  of  the  machines  it  is  well  to 
repeatedly  test  out  the  stability  of  the  leveling. 

With  the  machine  in  position  and  various  attach- 
ments and  revolving  parts  in  place,  see  that  the  bear- 

ings are  not  too  snug  and  that  each  roll  or  shaft  turns 
freely.  We  all  expect  a  certain  degree  of  stiffness 
in  new  machines  and  no  matter  how  finely  the  builder 
may  have  made  his  fits,  the  transferring  of  the  machine 
from  one  floor  to  another  will  have  varied  the  adjust- 

ment to  some  extent. 

The  Importancb  of  Lubrication 

With  the  machine  starting  off  smoothly,  what  sugges- 
tions can  we  make  to  assist  in  maintaining  its  operat- 

ing condition?  Lubrication  is  possibly  one  of  the 
prime  considerations.  Often  it  is  no  oil,  an  unstable 
oil,  or  a  surplus  of  oil.  The  same  oil  cannot  well  be  used 
on  the  high-speed  spindle  and  the  slow-revolving  main 
shaft.  The  typye  of  bearing  may  not  be  suitable  for 
some  of  the  heavy  non-fluid  oils.  A  regular  system 
of  oiling  up  should  be  practiced.  Every  morning  the 
operator  should  see  that  any  exposed  oil  holes  are  care- 

fully cleared  out  and  enough  suitable  oil  applied  to 
lubricate  each  bearing. 

On  many  textile  machines  you  will  find  ball  bearings 
of  various  makes  and  they  require  considerable  atten- 

tion. First,  we  would  ask  why  these  particular  devices 
were  installed.    Reducing  all  the  answers  to  their  lowest 

Paper  presented  at  the  spring  meeting',  Atlanta,  Ga.,  May  8 
to  11,  1922,  of  the  American  Society  of  Mechanical  Engineers. 

terms  we  find  three  reasons;  they  reduce  bearing  fric- 
tion and  save  horsepower;  they  render  good  service  by 

the  saving  of  oiling  troubles;  or  they  were  installed 
because  some  salesman  convinced  some  one  that  he  had 
a  panacea  for  most  of  the  ills  mechanical  devices  are 
troubled  with.  The  first  answer  is  a  rather  limited 
one,  for  while  the  actual  saving  of  horsepower  is  in 
many  cases  quite  an  item,  the  application  of  ball  bear- 

ings to  a  particular  revolving  body  should  be  considered 
carefully  and  the  condition  of  working  load  examined 
and  charted  before  any  new  installations  are  made. 

In  almost  all  cases  the  machine  builder  has  looked 
the  designing  of  his  machine  over  pretty  carefully 
before  he  has  sent  it  out  and  is  a  fairly  good  judge 
of  when  and  what  kind  of  a  friction-reducing  bearing 
can  be  used  to  advantage. 

Lubrication  of  Ball  Bearings 

Now  regarding  the  second  reason,  which  concerns  the 
lubrication  side  of  the  ball-bearing  question,  any  ordi- 

nary bearing  must  be  oiled  frequently.  The  installa- 
tion of  a  proper  ball  bearing  will  in  many  cases  reduce 

to  a  considerable  extent  both  the  time  required  to  oil 
and  the  amount  of  oil  used.  The  frequent  oiling  of 
ordinary  bearings  oftentimes  breeds  carelessness,  and 
the  surplus  oil,  conveyed  to  stock  or  fabric,  produces 
damaged  goods.  This  can  be  prevented  in  a  great 
measure  by  a  careful  consideration  of  the  application  of 
a  suitable  friction  or  lubricant-retaining  bearing. 

Do  not  for  one  moment  think  your  troubles  are  ended 
when  your  ball  bearing  is  installed.  A  ball  bearing 
allowed  to  run  dry  can  do  as  much  damage  as  can  any 
other  type  of  dry-running  bearing,  and  perhaps  from 
a  financial  point  of  view  much  more  damage.  We  can 
not  attempt  to  tell  how  often  a  ball  bearing  should 
be  repacked  with  suitable  heavy  oil  or  grease.  The 
load  under  which  it  runs,  the  speed  of  the  shaft  and 
type  of  lubricant-retaining  washers  or  felt  that  is 
used,  all  have  an  influence  on  this.  Three  or  four 
times  a  year  may  be  necessary  for  one  bearing,  while 
another  bearing  can  be  allowed  to  run  for  six  months 
without  injury.  But  plainly  speaking,  every  bearing 
must  receive  attention  or  your  maintenance  costs 
mount  upward  rapidly. 

In  the  textile  industry  more  than  in  any  other,  the 
ball-bearing  salesman  seems  to  have  found  a  large 
number  of  gullible  customers.  Draft  rolls  on  a  cotton- 
brushing  machine,  approximately  li  in.  in  diameter, 
revolving  60  to  100  turns  per  minute,  have  been 
equipped  with  expensive  self-alignment,  self-adjusting, 
felt-washered,  oil-retaining  bearings,  guaranteed  to  re- 

duce the  horsepower  required  to  run  the  machine  from 

30  to  50  per  cent.  The  large  percentage  of  the  horse- 
power required  is  consumed  in  drawing  the  cloth 

through  the  machine.  The  friction  load  on  the  bearing 

is  very  small  and  rarely  have  we  seen  any  noticeable  sav- 
ing in  power  by  such  an  application.  On  the  other  hand 

we  have  noticed  on  some  machines  ball  bearings  sub- 
jected to  a  heavy  working  load  that  have  failed  to  stand 
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up.  This  was  due  to  misunderstanding  the  conditions  or 

being  afraid  to  ask  a  high  price  for  the  installation,  so 

the  salesman  had  equipped  the  machines  with  bearings 

much  too  light  for  the  duty  required.  Hence  when  in 

doubt  about  ball-bearing  equipment  on  an  old  type  of 
textile  machine,  ask  the  maker. 

Many  machines  receive  power  in  some  of  their  parts 

through  friction  clutches,  and  few  mechanical  move- 
ments have  been  subjected  to  so  much  abuse  as  have 

these  devices.  From  a  standing  position  you  throw 

into  action  from  i  to  10  hp.  and  expect  an  immediate 

response  at  approximately  full  speed.  Promptness  of 
action  is  demanded,  yet  little  attention  is  given  to  the 

mechanism  that  must  respond  to  the  demand.  The 

cone,  or  actuating  part,  is  probably  scored  by  the  lever 

being  too  tightly  pressed  against  it;  as  the  clutch  is 
handled  the  starting  load  is  in  excess  of  the  best  efforts 
of  the  friction  band.  Most  clutches  are  designed  to 

produce  a  pressure  rapidly  increasing  toward  the  end 
of  movement,  yet  the  movement  is  often  so  rapid  that 

the  start  is  not  made  until  the  extreme  throw  is  com- 

pleted. Through  severe  use  the  friction-creating 
surfaces  are  roughened  so  that  instead  of  a  gradually 
increasing  friction  application,  the  action  is  a  grip  or 
bite,  demanding  an  immediate  response  on  the  part  of 
the  standing  portion.  Every  application  of  the  lever 
increases  the  roughness  and  necessitates  more  serious 
consideration  of  the  remedy  which  eventually  must  be 
applied. 

Give  a  little  attention  to  the  friction  creating  sur- 
faces, cleaning  them  of  gum  or  grease,  smoothing  any 

irregularities  that  may  have  been  formed  and  particu- 
larly adjusting  the  toggle  or  connecting  unit  between 

the  cone  or  actuating  part.  In  fact,  see  that  the  clutch, 
as  a  whole,  is  in  condition  to  respond  to  the  call  for 
its  services.  You  are  not  dealing  with  a  yielding  move- 

ment like  a  leather  belt,  but  rather  a  somewhat  rigid 
device  that  depends  on  the  frictional  contact  between 
two  metallic  surfaces  for  the  transmission  of  energy — 
a  splendid  device  when  properly  cared  for,  but  usually 
one  of  the  most  abused  attachments  on  any  textile 
machine. 

Belting  in  a  Textile  Plant 

The  moment  any  one  says,  "use  belting  in  a  textile 
plant,"  some  one  else  has  his  dissenting  viewpoint. 
Every  belt  has  to  adjust  itself  in  passing  over  a  pulley, 
according  to  its  thickness  and  flexibility.  A  stiff,  thick 
belt  on  a  small  pulley  is  giving  the  operator  about  60 
per  cent  of  the  value  of  the  proper  belt.  An  overcrowned 
pulley  of  small  diameter  is  another  loss  of  power.  That 
any  piece  of  leather  or  perhaps  canvas  is  good  enough  to 
transmit  power,  seems  to  be  the  idea  of  some  of  those 
in  charge  of  textile  plants,  and  one  will  find  stiff  and 
non-flexible  belting  being  used  to  transmit  power  to 
a  series  of  rollers  all  high  speed  and  equipped  with 
comparatively  small  pulleys.  The  result  is  that  the 
belt  will  not  conform  to  the  arc  of  the  pulley  and 
hardly  has  time  to  straighten  itself  after  leaving  one 
curved  surface  before  it  must  reverse  its  curvature  in 
going  around  a  second  pulley.  A  pliable  single  belt 
of  good  quality  will  transmit  more  power  and  maintain 
more  uniform  speed.  Then  belts  are  often  put  on  with 
little  attention  to  conditions.  The  leather  is  stiff,  dry 
and  without  flexibility  and  the  belts  are  united  by 
heavy  hooks  or  plates,  driven  into  the  leather,  with  the 
ends  probably  not  cut  off  square,  so  that  the  joint  is 
irregular. 

Perhaps  a  final  word  will  suffice  about  belt  hooks, 
lacing,  plates  or  other  means  of  connecting  the  ends  of 
belts.  The  nearer  the  joint  is  to  the  thickness  of  the 
belt  and  the  more  flexible  its  character  the  better. 
How  many  machines  are  deprived  of  much  of  their 
usefulness  by  a  disregard  of  the  small  things  which 
enter  into  their  construction.  A  thumbscrew  may  hold 
some  attachment  in  position ;  it  is  lost  and  a  piece  of 
string  or  frequently  a  strip  of  cloth  is  used  in  its  place. 
This  makeshift  is  so  inadequate  that  more  or  less  loose 
motion  continually  takes  place,  and  due  to  the  resulting 
constant  wear  the  attachment  is  soon  either  discarded 
or  becomes  inoperative.  A  cover  is  [flopping  about 
because  some  one  broke  the  hinge  or  tore  it  from  the 
wood  or  ironwork.  Even  a  belt  shipper  is  rendered 
unsafe  by  the  wearing  of  the  retaining  section.  We 
find  shipper  levers  retained  in  place  by  a  stick  or  block 
or  wood  and  the  discovery  of  this  condition  by  a  safety 
inspector  prevented  serious  accidents  in  two  cases 

known  to  the  writer.  "A  stitch  in  time  save  nine"  can 
be  applied  to  mechanical  devices  as  well  as'  to  a  pair 
of  trousers. 

The  Treatment  of  Bejvrings 

Have  you  ever  noticed  the  treatment  which  bearings 
receive  in  different  textile  plants?  A  driving  shaft 
of  suitable  size  has  been  installed  on  a  machine  by  the 
maker.  It  is  subjected  to  some  hard  usage,  runs  at 
a  somewhat  high  speed  and  is  carried  in  well  fitted 
bearings  lined  with  some  anti-friction  or  babbitt  metal. 
It  may  have  been  lit  in.  in  diameter  originally,  but 
neglected  by  the  oiler  both  the  shaft  and  babbitt  even- 

tually wear  down  and  you  have  perhaps  a  lil-in,  shaft 
running  in  an  oblong  hole  2  x  2J  in.  The  result  is  a 
worn  shaft  wobbling  around  in  a  somewhat  restricted 
space.  At  last  the  operator  or  foreman  succeeds  in 
calling  a  mechanic's  attention  to  the  condition  and  when 
the  latter  has  time  he  takes'  out  the  shaft,  removes  it 
to  the  machine  shop,  finds  it  is  out  of  round,  turns  it 
over  to  any  odd  size,  takes  off  the  bearings,  knocks 
out  the  old  babbitt  and  proceeds  to  rig  up  some  blocking 
to  rebabbitt.  Without  taking  pains  to  center  the  shaft  or 
to  line  up  the  bearings,  he  pours  in  his  metal,  chips  off 
the  surplus  and  repeats  the  operation  on  the  cap  to  the 
bearing.  He  then  endeavors  to  replace  the  bearing  in 

its  old  position,  but  as  it  is  not  true  in  alignment,  "-e 
either  packs  up  his  bearing  or  the  cap  with  cardboard 
or  paper  and  finding  he  can  turn  the  shaft  in  its 
revamped  housing,  goes  off  contented.  Now  this  is  not 
a  notion  or  fiction,  but  has  been  found  by  the  writer 
in  more  than  one  case. 

Let  us  suggest  a  plan  of  procedure.  Turn  your  shaft 
to  some  special  size,  and  carefully  center  the  shaft  in 
the  bearings  while  they  are  in  position.  Then  pack  up 
under  the  shaft  so  as  not  to  occupy  quite  one-half  of  the 
bearing,  pour  your  bearing,  and  repeat  the  operation 
with  the  cap,  packing  up  the  ears  to  the  cap  so  as  not 
to  have  a  full  half  of  the  shaft  in  the  cap.  But  re- 

member one  thing,  the  shaft  that  you  use  to  babbitt 
the  boxes  in  has  been  subjected  to  considerable  heat. 
Take  it  back  to  the  machine  shop,  true  it  up  and  then 
scrape  your  babbitted  bearings  to  this  straightened 
shaft  until  you  have  a  good  running  fit.  See  that  you 
have  cut  new  oil  grooves  in  both  box  and  cap  and  on 
leaving  your  completed  job,  quietly  suggest  to  the 
operator  that  a  little  more  attention  to  lubrication 
would  assist  you  indirectly. 
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dustry,  from  drafting  room  to  shipping  platform.  The  articles  are  made  up  from,  letters  submitted  from  all  over  the  world. 
Descriptions  of  metfiods  or  devices  that  have  proved  their  value  are   carefully   considered  and   those   published  are   paid  for. 

Machining-  a  30-inch  Pipe 
By  William  G.  Hammerstrom 

Chief  Engineer,  Lynchburg  Foundry  Co. 

In  the  first  operation  for  machining  the  bell  and 

spigot  ends  of  a  30-in.  flexible  pipe,  the  outside  of  the 
bell  is  turned  to  exactly  44J  in.  in  diameter  and  4  in. 
in  width.  An  allowance  is  made  on  the  inside  diameter 
of  the  steel  band  to  make  a  tight  grip  over  the  bell  in 
shrinkage.  In  this  machining,  the  straight  spigot  end 
is  placed  against  the  faceplate  of  the  lathe  and  is 
secured  by  means  of  four  chuck  jaws.  A  specially 
designed  cast-iron  spider  is  placed  on  the  inside  of  the 
bell  supported  against  the  lead  ring,  and  is  held  against 
the  inside  wall  by  means  of  screws.  The  spindle  of 
the  tailstock  is  placed  in  the  center  of  the  spider  and 
the  outside  of  the  bell  is  turned  in  the  usual  manner 
of  turning  in  an  engine  lathe. 

The  machining  of  the  inside  lead  ring  is  the  second 
operation.  To  accomplish  this,  special  tools  and  rig- 

ging are  necessary.  The  carriage  is  first  run  up  on 
the  ways  of  the  lathe  and  out  of  the  way,  since  it  is 
not  used  in  this  operation.  The  pipe  is  held  in  the 
chuck  of  the  faceplate,  as  in  the  first  operation,  and  a 
large,  heavy  steadyrest  made  in  two  halves  is  placed 
over  the  runways  of  the  lathe,  as  shown  in  Fig.  1.  The 
supporting  arms  of  the  steadyrest  are  brought  up 
against  the  finished  outside  diameter  of  the  pipe  and 
adjusted  until  the  pipe  runs  absolutely  true.  The  arms 
are  fitted  with  removable  brass  shoes. 

A  specially  designed  cast-iron  stand  is  placed  over 
the  ways  of  the  lathe  in  front  of  the  bell.  On  the  top 
of  the  stand  is  a  large,  integrally-cast  hub  bored  out 

to  take  the  spindle  of  the  tailstock.  In  this  way,  the 
tool  is  rigidly  held.  A  centrally  pivoted  arm  moving 
radially  on  the  top  of  the  stand  carries  a  small  tool  and 
is  fed  by  means  of  a  screw  secured  to  the  handwheel. 

FIG,   1.     MACHINING  THE  INSIDE  LEAD  RING  OF  THE 

BELL  END  OF  A  30-INCH  PIPE 

FIG.  2.     MACHINING  THE  SPIGOT  END  OF  A  30-INCH  PIPE 

The  turning  of  the  handwheel  advances  the  arm  and 
permits  the  tool  to  cut.  The  center  of  the  arm  is 
located  accurately  in  relation  to  the  face  of  the  bell 
and  is  the  same  as  the  center  of  the  ball  of  the  spigot. 
The  radius  from  the  center  of  the  arm  to  the  point  of 
the  tool  is  also  the  same  as  the  radius  of  the  spigot. 

These  operations  finish  the  machining  of  the  bell  end, 
after  which  the  pipe  is  transferred  to  a  60-in.,  heavy, 
motor-driven,  engine  lathe  for  the  machining  of  the 
spigot,  as  illustrated  in  Fig.  2.  The  spigot  end  is  made 
straight  to  facilitate  foundry  practice  and  so  it  be- 

comes necessary  to  remove  no  less  than  400  lb.  of 
surplus  material  in  the  form  of  heavy  chips  before  the 
final  finishing  cuts  are  made.  The  pipe  is  placed  in  the 
lathe  in  the  usual  manner  with  the  chucks  on  the  face- 

plate gripping  the  inside  of  the  bell  while  the  spigot 
end  is  held  by  means  of  an  inside  spider. 

To  obtain  an  accurate  spherical  curvature  of  the 
spigot  a  cast-iron  bridge  is  bolted  to  the  outside  way 
of  the  lathe,  which  clears  the  carriage  and  is  long 
enough  to  permit  the  necessary  horizontal  travel  of  the 
carriage.  A  heavy  forged  steel  link  connects  the 
bridge  with  the  toolpost  which  is  free  to  travel  in  a 
straight  line  towards  the  pipe.  This  link  is  fitted  care- 

fully to  ground  tapered  screwed  pins  and  is  held  by 
heavy  nuts.  The  distance  between  the  centers  of  the 
pins  is  equal  to  the  radius  of  the  ball  on  the  spigot. 

Placing  the  toolpost  and  tool  carriage  at  the  end  of 
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the  spigot  with  the  feed  engaged,  advances  the  carriage 

on  the  ways  towards  the  headstock.  Since  the  toolpost 

is  free  to  move,  the  tool  is  held  out  by  the  link,  mak- 

ing the  outer  radius  until  at  the  center  the  motion  of 

the  toolpost  changes  its  direction  and  the  tool  is 

brought  towards  the  pipe,  thus  forming  the  inner 

radius.  The  continuous  motions  make  a  perfect 

spherical  surface.  A  light  and  final  finishing  cut  is 
taken  to  make  a  smooth  and  even  surface. 

Rolls  for  Spreading  Billets 
By  C.  F.  George 

The  rolls  illustrated  were  designed  especially  for  the 

spreading  of  square  steel  billets,  an  operation  which  is 

considered  an  impossibility  by  many  steel  manufactur- 
ers, it  being  a  well-known  fact  that  metal  when  rolled 

will  elongate  rather  than  spread. 
With  a  set  of  these  rolls  it  is  possible  for  sheet 

manufacturers  to  buy  square  billets  that  were  intended 

to  make  shells,  heat  them  and  roll  them  into  flat  plates 

for  making  sheet  billets.  With  a  proper  arrangement 
of  the  mill  these  billets  could  be  heated,  rolled  into 
plates,  sheared  and  put  through  the  sheet  rolls  all  at 
one  heating.  The  writer  designed  the  rolls  illustrated, 
had  them  made  and  was  able  to  roll  plates  6  in.  wide  by 
J   in.  thick  in  six  passes  from  billets  Si  in.   square. 

ROL,L.S  FOR  SPREADING   BILLETS 

The  top  roll  A  has  two  end  guides  B  and  grooves  or 
serations  were  cut  across  the  projections  C  to  provide 
the  means  of  carrying  the  steel  through  the  rolls.  The 
square  billet  was  heated  and  successively  put  through 
the  passes,  being  turned  over  between  each  pass.  The 
idea  of  this  was  so  that  the  finished  strip  would  have 
no  raw  edges,  which  would  otherwise  be  the  case,  as 
the  turning  over  process  while  rolling,  kneads  the  raw 
edges  into  the  bulk  of  the  metal. 

Making  a  Connecting-Rod  Bearing 
By  Guy  Cocklin 

It  may  be  of  interest  to  know  how  I  take  care  of 
orphan  cars  when  they  lose  a  bearing.  I  first  get  a 
couple  of  pieces  of  2  x  4-in.  hard  wood,  free  from 
cracks  or  checks,  or  any  pieces  of  wood  that  are  suit- 

able. I  face  one  side  of  each  so  that  they  lie  flat 
together  as  in  Fig.  1.  Next  I  chuck  them  in  the  lathe 
and  bore  a  hole,  slightly  smaller  than  the  crankpin; 
about  0.0 10  in.  small  will  be  found  to  be  about  right 
as  the  babbitt  will  pile  up  in  the  mold. 

Then  I  take  a  sharp  boring  tool  and  bore  out  the 
form  of  the  bearing  in  the  wood  (Fig.  2)  to  about 
0.030  in.  over  the  size  of  the  connecting  rod   it  is  to 

fit.  I  take  a  piece  of  sheet  iron  of  about  No.  20  gage 
and  make  a  trough  and  clamp  it  in  the  tool  post  so  as 
to  run  the  babbitt  into  the  hole  of  the  mold  held  in  the 

FIG.  1 — THE  BLOCKS  BORED  OUT.  FIG.  2 — THE  RECESS  FOR 
THE  BEARING.   FIG.  3— READY  TO  POUR  THE  BABBITT 

chuck  (Fig.  3)  while  the  lathe  is  running  about  1,000 

r.p.m.  When  the  hot  babbitt  is  poured  in,  the  centrif- 
ugal force  throws  the  metal  out  into  the  form,  leaving 

a  hole  slightly  smaller  than  hole  first  bored  in  the 
block.  When  it  hardens  I  bore  inside  of  the  bearing 

without  removing  the  block  from  the  chuck,  then  re- 
move the  blocks  and  take  the  bearing  from  the  mold 

and  place  it  on  a  mandrel.  Finally  I  machine  it  to  fit, 
cut  the  oil  groove  and  saw  in  half. 

I  have  also  found  this  method  very  satisfactory  for 
replacing  bearings  on  small  electric  motors  that  have 
babbitt  bushings. 

Novel  Way  of  Getting  Lubricant 

to  a  Die-Head 
By  Charles  H.  Willey 

In  cutting  small  studs  upon  the  screw  machine  we 
had  experienced  considerable  trouble  from  having  the 

die  load  up  and  tear  the  threads,  because  of  the  diffi- 
culty of  getting  sufficient  lubrication  into  the  die. 

The  sketch  shows  how  the  foreman  finally  remedied 
the  defect  by  attaching  a  rubber  tube  to  the  discharge 

LUBRICATING  A  DIE  HEAD  THROUGH  THE  SHANK 
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^ide  of  the  pump,  leading  it  through  one  of  the  turret 
holes  and  into  the  rear  end  of  the  die-shank.  The  flood 
of  lubrication  flowing  outward  washed  the  chips  clear 
of  the  die  and  we  had  no  further  trouble. 

To  Blueprint  from  Typewritten  Sheets — 
Discussion 

By  a.  a.  Bertrand 

A  short  article  on  page  420  of  American  Machinist 

entitled  "To  Blueprint  from  Typewritten  Sheets,"  re- 
minded the  writer  of  an  experience  he  had  some  years 

ago  with  a  company  which  used  as  a  shop  form  a  blue- 
print made  from  a  vandyke  print. 

This  form  was  a  material  or  parts  list  of  the  machine 
for  the  assembly  department  and  its  original  was  a 
typewritten  sheet.  It  was  our  experience  that  no 
matter  how  we  placed  the  carbon,  we  did  not  get  the 
clear  copies  we  desired,  especially  as  we  wanted  a  dark 
type  on  a  light  background.  After  considerable  experi- 

menting we  found  that  by  typing  the  sheets  in  a  type- 
writer with  a  yellow  ribbon  we  obtained  a  copy  that 

made  a  very  clear  print. 
The  writer  has  suggested  this  method  to  a  number 

of  people  and  they  have  been  very  much  pleased  with 
the  results.  To  prove  this  method,  it  is  only  necessary 
to  mark  a  paper  with  different  colored  pencils  and  make 
a  print  which  will  indicate  the  most  satisfactory  color. 

Taper  Pin  Turning  Attachment 
By  L.  Boiselle 
Couibevois,    France 

Having  a  large  number  of  taper  pins  of  various  sizes 
to  make,  I  worked  out  and  made  a  taper  pin  turning 
attachment  to  be  used  on  a  Brown  &  Sharpe  semi- 

automatic, which  has  given 
very  good  results  as  far  as 
cost  of  production  and  quality 
of  work  are  concerned.  The 
illustration  shows  the  attach- 

ment fixed  on  the  machine 
ready  for  operation. 

It  will  be  readily  seen  that 
the  device  consists  of  a  tool- 
carrying  block  A  sliding  on  a 
guide  B,  the  guide  having  a 
shank  to  be  fixed  in  one  of  the 
turret  holes  as  shown.  The 
toolblock  is  provided  with  a 
projecting  arm,  the  length  of 
which  can  be  adjusted.  At 
the  end  of  the  arm  is  mounted 
a  roller  which  by  means  of  a 
coil  spring  C  is  kept  in  con- 

tact with  a  former-plate  hav- 
ing the  same  taper  as  the  pins  to  be  produced.  The 

former-plate  is  fixed  on  the  back  toolblock  on  the  cross- 
slide. 

The  stock  is  fed  in  the  usual  way  and  passes  through 
a  steadyrest  D,  the  opening  of  which  can  be  adjusted 
to  suit  the  diameter  of  stock  used.  The  steadyrest 
is  fixed  on  guide  B  by  means  of  two  screws. 

The  tool  E  is  held  in  the  toolblock  A  by  means  of  two 
setscrews.  It  will  be  noticed  that  the  tool  is  placed 
immediately  behind  the  steadyrest,  thus  realizing  the 
best  working  conditions. 

A  lever  F  is  provided  to  take  the  tool  away  from'  the work  to  avoid  spoiling  the  tool  and  marking  the  taper 
pin  when  bringing  the  turret  back.  For  cutting  off,  a 
tool  G  is  fixed  on  the  front  toolblock  on  the  cross-slide. 

Any  taper  can  be  obtained  by  changing  the  former- 
plate  fixed  on  the  back  toolblock. 

Safety  Device  for  Paper  Cutter 
By  C.  D.  Corwin 

Work.s  Engineer,  Corona  Typewriter  Co. 

Articles  are  frequently  published  illustrating  or 
describing  the  means  and  methods  used  for  making 
machines  safer  for  the  operator.  Although  it  is  a  fact 
that  many  of  the  readers  of  these  articles  are  not  at 
the  particular  time  of  reading  interested  so  far  as 
the  methods  may  apply  to  their  own  problems,  it  fre- 

quently happens  that  at  some  future  date  the  sugges- 
tion or  description  does  serve  as  a  solution  for  a- 

problem  which  has  recently  arisen.  It  is  with  such  a 
thought  in  mind  that  the  following  material  is  written. 

The  paper  cutter  shown  in  the  accompanying  illus- 
tration is  regularly  provided  with  hand  operating  levers 

lettered  A,  one  at  each  side  of  the  table.  These  two 
levers  are  rigidly  connected  to  a  common  shaft  and 
the  operation  of  either  lever  engages  a  clutch  which 
drives  the  mechanism  operating  the  knife. 

The  treadle  B  when  depressed  brings  down  a  clamp- 
ing piece  just  ahead  of  the  knife  in  such  a  manner  as 

to  hold  firmly  the  stock  to  be  cut.  It  would  seem, 
therefore,  that  this  clamping  device  might  serve  as  a 
warning  device  or  safety  guard  in  itself.  In  practice, 
however,  in  many  instances  the  treadle  and  levers  are 
operated  in  such  close  sequence  (in  many  cases  almost 
simultaneously),  that  the  holding  bar  would  serve  to 
hold  the  operator's  hand  under  the  descending  knife. 

Ill 
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TAPER  TURNING  DEVICE  FOR  B  &  S  SEMI-AUTOMATIC 

To  render  this  machine  safer  it  was  decided  to  make 

the  operation  a  two-handed  one,  that  is,,  to  make  the 
use  of  both  hands  necessary  before  the  cutting  opera- 

tion could  take  place. 

Two  ares  lettered  C  in  the  accompanying  illustration 
were  formed  of  machine  steel  and  bolted  to  the  sides 
of  the  main  frame  in  such  a  position  as  to  hold  the 
two  latches,  carried  by  the  two  regular  operating  levers. 
As  these  two  levers  were  both  rigidly  connected  to 
a  common  shaft  it  was  necessary  to  open  both  latches 
before   the   machine   would   operate.     It   was   at   first 
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thought  that  this  method  of  operatinjr  would  hamper 
the  operator  in  some  cases.  This  fortunately  has  not 
been  the  case  and  a  much  greater  sense  of  protection 
has  resulted. 

The  Labor  Inspectors  of  New  York  State  of  late  have 

been  giving  considerable  attention  to  print  shop  equip- 
ment. Such  protection  as  just  described,  however, 

overcomes  much  of  the  objection  to  that  class  of 
machinery. 

Although  there  naturally  would  be  many  designs 
which  would  render  paper  cutters  safer,  the  device 
herein  described  is  simple,  is  easily  applied  without 
changes  in  the  mechanism  of  the  machine  and  thor- 

oughly accomplishes  the  purpose  aimed  at.  This  device 
lias  been  in  operation  about  a  year  and  a  half  and  no 
trouble  or  dissatisfaction  has  resulted. 

With  the  utmost  care  accidents  will  happen  and  it 

sufficiently  loose  to  be  moved  about  with  the  fingers. 
The  other  part  may  be  taken  out  toward  the  center  hole 
but  not  from  the  outside  of  the  bar. 

There  is  considerable  speculation  as  to  how  the  flaw 

PAPER  CUTTER  WITH  SAFETY   DEVICK 

is  hoped  that  where  paper  cutters  or  machines  of  simi- 
lar nature  are  used  this  article  may  be  the  means  of 

saving  a  hand  or  finger. 

Peculiar  Flaw  in  Bar  Stock 
By  Milton  Wright 

The  accompanying  cut  shows  a  peculiar  fault  in  the 
structure  of  a  bar  of  point  twenty-five  carbon  hot  rolled 
steel.  The  bar  in  which  it  was  found  was  one  of  a 
number  of  similar  bars  included  in  a  shipment  from 
the   mill. 

The  fault  is  not  a  crack,  but  an  oblong  hole  extend- 
i.ig  clear  through  the  bar  and  was  so  completely  filied  by 
a  plug,  or  "kernel,"  before  the  center  hole  was  drilled 
as  to  escape  casual  inspection.  When  the  bar  was  in 
the  screw  m-v-hine  being  transformed  into  machine 
parts,  attention  was  called  to  the  flaw  by  the  continued 
breaking  of  drills. 

The  plug  was,  of  course,  cut  in  two  by  the  drill.  One 
part  cannot  now  be  removed  from  the  bar,  though  it  is 

PECULIAR  FLAW  IN  A  BAR  OF  MACHINE  STEEL 

rnme  about.  One  theory  is  that  a  larger  bar  had  been 
drilled  and  plugged,  and  at  a  later  time  rolled  to  the 
present   diameter,  which  is   21    inches. 

The  photograph  does  not  show  two  pieces,  but  two 
views  of  the  same  piece;  one  with  the  loose  part 
removed  and  one  with  it  in  place. 

Stop  for  Setting  Drills 
By  H.  E.  Crawford 

The  job  of  drilling  a  blind  hole  is  often  an  uncer- 
tain one  and  we  had  so  many  pieces  spoiled,  due  to  the 

fact  that  the  operator  either  mis-read  the  scale  on  the 
spindle  of  the  machine,  or  went  to  sleep  and  drilled  the 
hole  too  deep,  that  we  were  forced  to  devise  a  fool- 

proof method  of  setting  the  drills.  The  result  was 
that  we  attached  a  lug  to  the  side  of  the  jig,  as  shown 
in  the  photograph,  at  exactly  the  right  height,  so  that 
when  the  operator  inserts  a  drill  in  the  chuck  for  drill- 

ing the  two  holes  indicated  by  the  bushings  A,  he  pulls 
the  spindle  down  as  far  as  it  will  go  and  rests  the 
point  of  the  drill  in  the  countersink  B  and  then  tightens 
the  chuck.  When  setting  drills  for  drilling  the  two 
holes  C,  he  rests  the  point  of  the  drill  in  the  counter- 

sink D  and  tightens  the  chuck.  When  drilling  the 
piece,  he  feeds  the  spindle  down  as  far  as  it  will  go,  at 
which  point  the  hole  is  of  the  correct  depth.     A  small 

JIG   SHOWING   LUG    FOR   SETTING   DRILLS 

hole  is  drilled  through  the  bottoms  of  the  countersinks 
B  and  D,  which  prevents  dirt  collecting  in  the  bottom 
of  the  depression.    This  saves  both  time  and  material. 
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Editorial 
Idle  Machines  that  Frequently  Pay 

Too  many  managers  seem  to  overlook  the  fact  that 
the  net  cost  of  an  article  is  what  counts.  They  let 

side  issues  block  their  view  of  the  real  issues.  One 
ohase  of  this  attitude  is  pointed  out  by  John  R.  Godfrey 
in  another  column. 

It  is  unfortunate,  but  true,  that  too  many  managers 
have  certain  notions,  good  in  themselves  but  not  the 
only  factors  to  be  considered.  Keeping  machines  busy 
is  one  of  these  notions.  An  excellent  idea  in  itself,  it 
may  easily  lose  money  for  the  firm  unless  the  net  cost 
is  carefully  coTisidered. 

No  one  interested  in  economical  management  likes  to 
see  machines  standing  idle.  But  the  man  who  criticizes 
the  management  of  a  shop  that  has  idle  machines  is  fre- 

quently guilty  of  that  sort  of  snap  judgment  that  pro- 
claims him  as  being  superficial  instead  of  keenly 

observing.  There  are  many  cases  where  a  machine 
that  stands  idle  half  the  time  is  the  best  investment  in 
the  shop. 

It  is  particularly  important  that  this  point  be  care- 
fully thought  out  and  understood  at  this  time.  There 

are  new  machines  on  the  market  with  greater  capacity 
than  ever  before,  perhaps  greater  capacity  than  you  can 

utilize  at  present.  But  before  you  decide  against  pur- 
chasing, figure  out  the  net  cost  per  piece,  including  idle 

time  of  course,  very  carefully.  You  are  likely  to  find 
a  net  saving.  If  you  do,  there  are  many  reasons  for 
buying,  and  buying  now. 

The  industry  needs  encouragement  in  every  legiti- 
mate way.  Any  machine  which  will  show  a  net  saving 

on  present  production,  should  be  bought  now,  if  it  can 
possibly  be  afforded.  The  man  whose  policy  is  to  sit 
tight  and  buy  only  what  is  absolutely  necessary  is 
hindering  the  return  of  prosperity  for  himself  as  well  as 
for  everybody  else. 

Justice  Works  Both  Ways 

SPEAKING  before  the  Plainfield  Section  of  the  Ameri- 
can Society  of  Mechanical  Engineers,  A.  L.  DeLeeuw, 

whose  name  is  familiar  to  readers  of  American 

Machinist,  declared  that  the  only  basis  on  which  satis- 
factory industrial  relations  can  be  based  is  justice. 

Mr.  DeLeeuw  went  on  to  say  that  acts  of  injustice 
are  quite  as  frequent  on  the  part  of  the  employees 
as  on  the  part  of  the  employers  and  in  some  trades 
far  more  frequent. 

The  shortcomings  of  the  employers  have  been  laid 
bare  by  the  old  muckrakers,  the  labor  leaders  and 
the  modem  sentimental  investigators,  and  their  duty 
has  been  pointed  out  with  careful  attention  to  detail. 
They  have  been  admonished  from  the  pulpit,  villified 
by  the  demagogs  and  the  radical  press  and  investigated 
by  governmental  authority.  If  their  way  is  not  clear 
before  them  it  is  no  fault  of  those  whose  welcome 
duty  it  is  to  tell  the  other  fellow  how  to  run  his  business. 

The  employee  on  the  other  hand  has  fared  much 
better  in  his  treatment  by  the  uplifters.  The  principal 
effort  in  his  case  has  been  to  enumerate  and  emphasize 

his  rights  with  but  the  most  casual  attention  to  his 
duties.  So  one-sided  have  been  the  endeavors  of  his 
sympathetic  friends  and  self-appointed  representatives 
that  he  could  be  hardly  be  blamed  if  he  completely 
lost  sight  of  the  fact  that  he  has  duties  to  perform 
as  well  as  rights  to  claim. 

The  right  to  strike  has  been  claimed  so  often  and 
so  vociferously  by  labor  leaders  that  the  right  to  work 
as  defined  by  the  Kansas  Court  of  Industrial  Relations 
and  other  judicial  bodies  has  been  somewhat  neglected. 

The  duty  of  rendering  a  fair  day's  work  in  return  for 
a  fair  day's  pay  is  one  that  should  not  be  avoided, 
and  cannot  be  in  the  long  run  if  we  are  to  continue 
our  existence  as  a  community. 

Perhaps  the  insistence  of  the  courts  that  this  duty 
on  the  part  of  the  employee  is  a  very  real  one,  is 
one  of  the  reasons  why  Mr.  Gompers  recently  expressed 

the  devout  hope,  "God  save  labor  from  the  courts !"  If  he 
and  the  other  leaders  of  organized  labor  had  been  wise 
enough  to  spend  a  quarter  of  the  effort  in  pointing  out 
the  duty  of  the  workman  to  give  a;  fair  return  for 
his  wages,  that  they  have  spent  in  telling  him  about 
his  rights,  there  would  probably  not  be  the  need  to  fight 
for  the  threatened  rights  that  undoubtedly  exists  in 
some  quarters. 

The  average  employee  is  just  as  anxious  to  play  fair 
as  the  average  employer.  If  each  should  subordinate 
everything  else  in  an  affort  to  deal  justly,  industrial 
peace  would  be  in  sight. 

New  Things  That  Are  Old 
THE  replies  to  the  query  by  I.  B.  Rich  regarding 

the  use  of  sfrrated  axle  ends  for  preventing  the 
crank  from  turning,  emphasize  the  salient  facts.  One, 
the  difficulty  of  tying  up  events  and  dates  in  the  average 
mind,  and  the  other  the  time  and  money  we  spend  in 
reinventing  old  devices. 

Few  men  have  memories  which  retain  many  details 
of  events  and  we  must  apparently  depend  upon  the 

printed  page  for  authentic  data  as  to  the  use  of  dif- 
ferent devices.  The  difficulty  is  in  knowing  where  to 

look  for  the  information  desired.  The  loss  which  this 
lack  of  knowledge  entails  can  hardly  be  estimated,  for 
thousands  of  hours  and  dollars  are  spent  every  year  in 
working  out  some  mechanical  problem  which  has  been 
used,  perhaps  many  times,  and  lost  sight  of  because 
the  need  for  it  temporarily  disappeared. 

Knowledge  of  what  has  been  done  before  would  also 
have  a  great  effect  on  the  granting  of  patents.  Many 
devices  and  processes  which  have  been  used  in  the  past 
have  never  been  patented,  so  that  the  patent  office  has 
no  record  of  their  existence. 

It  has  been  suggested  that  the  colleges  could  do  a 
good  work  by  collecting,  filing  and  teaching,  to  some 
extent,  the  history  of  machine  design  and  of  machining 
processes.  Such  data  would  be  of  great  value  to  all 

manufacturing  establishments  and  they  could  well  af- 
ford to  pay  for  the  information  so  obtained.  It  is  not 

an  easy  task,  but  it  is  one  well  worth  thinking  over. 
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I    Shop  Equipment  News 
Colburn  Heavy-Duty  Vertical  Boring 

and  Turning  Mills 
The  Colburn  Machine  Tool  Co.,  1038  Ivanhoe  Road, 

Cleveland,  Ohio,  is  now  placing  on  the  market  a  line 

of  heavy-duty  vertical  boring  and  turning  mills  that 
have  been  the  subject  of  test  and  experiment  for  a 
number  of  years.     The  sizes  include  42  in.,  48  in.,  54 

FIG.  1.  COLBURN  t2-IN.  HEAVY-DUTY  TWO  SWIVEL  HEAD 
BORING  AND  TURNING  MILL 

Specifications,  4  2-in.  machine:  Actual  swing,  41  in.;  diameter  of  table  or 
chuck.  40  In.;  height  of  table  from  floor,  33  in.;  maximum  di-stance  under 
cross-rail,  36  in.  :  maximum  distance  under  turiet,  41  in.  ;  swivel  of  heads 
either  side  of  vertical,  45  deg, ;  table  speeds,  12  changes.  21  to  70  r.p.m. ; 
maximum  ratio  of  gearing,  195:  1;  minimum  ratio  of  gearing,  6S  :  1  ;  hori- 

zontal and  vertical  feed,  16  changes,  0.006  to  1.000  r.p.m. ;  thread-cutting 
attachment,  2  to  24  threads  per  inch,  including  11 J  ;  vertical  travel  of  rams, 
30  in. ;  vertical  travel  of  turret  slide,  26  in. ;  diameter  toolholder  shanks,  ram 
3  In.:  turret,  2J  In.;  maximum  size  tool  accommodated,  Ig  in.  square:  diam- 

eter turret,  13  in.:  length  of  cross-rail,  97J  in.;  width  front  face  of  cross-rail. 
20  In.:  vertical  bearing  of  cross-rail  on  housing.  20S  in.;  length  horizontal 
bearings  of  saddles  on  cross-rail,  24  in. ;  width  face  of  housing,  7  in.  ;  driving 
pulley,  20  in.  diameter  for  5-in.  double  belt;  speed  of  driving  puUev,  440 
r.p.m. :  motor,  10  hp.,  1,200  r.p.m. ;  net  weight,  20,000  lb. ;  floor  space  and 
height,  108  in.  wide,  97  in.  front  to  back,  100  in.  high ;  weight  boxed  for 
export,  23.000  lb.;  boxed  for  export,  4  cases,  414  cubic  feet. 

in.,  62  in.,  72  in.  and  84  in.  The  chief  characteristics 
of  these  mills  are  rigidity  and  features  that  permit 
easy,  rapid  and  safe  operation.  Among  them  are  single 
lever  control  for  feed  and  rapid  traverse  of  head  and 
ram;  automatic  gravity  lubricating  sy.stem;  forced 
lubrication  of  angular  and  vertical  spindle  bearings; 
spring  counter-weighting  of  rams  and  turret  slide: 
close  adjustment  ratchets,  carrying  micrometer  dials, 

mounted  on  the  heads;  friction  disk  clutches  to  raise 
and  lower  the  cross-rail;  single  pulley  drive;  table 
guard;  ball  bearing  equipment;  narrow  guide  bearings 
on  cross-rail.  Front  and  rear  views  of  the  42-in. 
machine  are  given  in  Figs.  1  and  2,  which  also  serve 
to  show  the  distribution  of  metal  and  the  depth  of 
cross-rail  and  housing-tie. 

The  table  is  cast  solid,  that  is,  without  being  cored 
on  the  under  side.  Four  sets  of  parallel 
T-slots  are  provided  for  holding  faceplate 
jaws  or  fixtures.  There  are  eight  radial 
T-slots.  The  table  spindle  has  a  self-center- 

ing angular  bearing  and  two  vertical  bear- 
ings. It  is  ground  and  is  provided  with  spiral 

oil  grooves  cut  on  the  vertical  bearing  sur- 
faces. The  table  guard  is  of  heavy  sheet 

steel.  There  is  clearance  between  table  and 

guard  so  that  chips  may  fall  to  the  floor. 
Openings  in  the  guard  are  provided  for  quick 
access  to  chuck  screws  on  machines  equipped 

with  independent,  built-in,  four-jaw  chucks. 
Twelve  table  speeds  in  geometrical  progres- 

sion are  available.  They  are  obtained  by 
means  of  sliding  gears  and  hardened  positive 
clutches.  Speeds  are  controlled  by  the  oper- 

ator from  his  regular  working  position,  since 
both  back  gear  lever  and  change  gear  lever 
are  located  on  the  front  right-hand  side  of 
the  machine.  Gear  shifts  are  accomplished 
by  means  of  a  cam  arrangement,  shown  on 
the  rear  view  of  the  assembled  machine. 
Fig.  2.  On  each  side  of  the  machine,  at  the 

front,  is  a  starting  and  stopping  lever.  Con- 
tinuing the  motion  by  which  the  clutch  is 

disengaged,  applies  the  brake. 
Four  of  the  twelve  changes  of  speed  are 

provided  by  the  speed  change  gear  box,  or 
primary  unit,  and  three  by  the  secondary 
unit,  located  within  the  base  of  the  machine. 
Power  is  transmitted  through  a  single  pulley 
with  disk  clutch.  All  gear  shafts  are  mounted 
on  ball  bearings.  Driving  gears  are  held  in 
position  by  keys  and  spacers. 

Except  where  phosphor  bronze  gears  are 
necessary,  steel  gears  are  used.  Drive  gears 
are  stub  tooth,  heat-treated,  except  where 
size  makes  heat-treating  impracticable. 

The  cross-rail  is  of  the  narrow  guide  bear- 
ing  type.     There   are    no   projecting   crank 

handles    and    clutches,    which    adds    to    the 
safety  of  the  operator.     Ball  thrust  bearings 

are  provided  at  the  ends  of  the  crossfeed  screws  and 
vertical  feed  worm.    Raising  and  lowering  of  the  cross- 
rail    is    accomplished    by    engaging    a    multiple    disk 
friction    clutch    running    in    oil,    making    unnecessary 
the  use  of  tumbler  gears,  chains,  sprockets,  etc.     The 
elevating  device  is  shown  in  Fig.  3.     The  operation  is 
by  power,  independent  of  the  table  drive. 

The  heads  are  independent  in  feed  and  traverse  in 
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both  directions.  Each  is  provided  with  a 
feed  box  and  a  single  lever  control.  Either 
head  can  be  traversed  to  the  center  of  the 
table  for  boring,  where  it  is  located  by  a 
positive  hardened  stop.  Ratchets,  mounted 
on  the  saddles,  make  possible  close  adjust- 

ments of  the  heads.  Regular  clamping  bolts 
and  additional  long  bolts  are  used  to  clamp 
the  swivels  to  the  saddles  when  the  ram  is 
in  a  vertical  position.  The  added  strength 
due  to  the  long  bolts  is  apparent. 

Each  ram  has  three  taper  gibs  and  an  inset 
high-carbon  steel  rack  running  its  entire 
length.  The  rams  can  be  raised  far  enough 
that  the  bottom  of  the  tool-holders  will  be 
above  the  lower  edge  of  the  cross-rail.  They 
can  be  swiveled  through  45  deg.  either  side 
of  the  vertical  position.  Swiveling  is  accom- 

plished by  means  of  a  worm  and  segment, 
which  makes  setting  easy  and  acts  as  a  safety 
lock  to  prevent  tipping  when  the  clamping 
bolts  are  loosened. 

Counterweighting  of  rams  and  turret  slide 
is  accomplished  through  spiral  springs.  This 
arrangement  does  away  with  weights,  cables 
and  sheaves.  It  prevents  any  interference 
with  crane  hook  when  brought  directly  over 
the  center  of  the  table.  The  spring  can  be 
adjusted  to  any  desired  tension,  by  means  of 
a  ratchet,  as  shown  in  Fig.  4. 
An  especially  noteworthy  feature  of  the 

machine  is  the  single  lever  control  for  head  and  ram  of 
both  feed  and  rapid  traverse.  The  control  for  the  right- 
hand  ram  is  shown  in  Fig.  5.  It  is  so  designed  that  the 
lever  is  always  thrown  in  the  direction  of  the  movement 
desired.  When  either  feed  or  rapid  traverse  is  engaged, 
the  other  is  disengaged.  Each  of  the  four  slots  of  the 
control  plate  is  used  for  engagement  of  a  feed  and  a 
rapid   traverse.      In   each   case  the    directions   of   feed 

mm 

/ 

FIG.  3.     CROSS-RAIL  ELEVATING  MECHANISM 

FIG.    2.     REAR  VIEW  OF   42-IN.    MACHINE 

and  traverse  are  opposite.  Running  the  slide  to  the 
limit  of  traverse  without  moving  the  lever  to  neutral 
position  will  cause  the  clutch  to  slip  without  damage  to 
mechanism. 

Rapid  traverse  is  obtained  with  the  table  in  motion 
or  at  rest.  The  movement  is  at  the  rate  of  approxi- 

mately 12  ft.  per  minute.  Final  adjusting  ratchets  for 
vertical  and  horizontal  movements  ai-e  mounted  on  the 
heads,  a  position  making  it  unnecessary  for  the  oper- 

ator to  leave  his  working  position.  They  carry  adjust- 
able micrometer  dials,  reading  in  thousandths  of  an 

inch. 

The  secondary  speed  box  forms  an  oil  reservoir  from 
which  the  oil  is  pumped  to  a  cored  chamber  in  the  top 
brace.  From  there  it  flows  to  the  feed  cases,  feed  mul- 

tiplying units,  primary  drive,  spindle  bearing  and  ele- 
vating device,  passing  through  sight  feed  oilers  on  each 

side  of  the  machine.  The  clutch  boxes  at  the  ends  of 
the  rail  are  filled  with  oil  to  a  level  indicated  by  an  oil 
cup.  Oil  is  pumped  from  the  tank  in  the  top  brace 
to  the  outer  edge  of  the  angular  spindle  bearing  and 
is  fed  by  gravity  down  the  vertical  bearings  back  to 
the  reservoir. 

Power  is  applied  through  a  single  pulley  mounted  on 
ball  bearings.  A  constant  speed  motor  is  mounted  on 
a  bracket  between  the  housings  at  the  rear  of  the 
machine  and  is  belted  to  the  driving  pulley.  An  idler 
pulley  maintains  the  proper  belt  tension.  Radial  and 
thrust  ball  bearings  are  used  throughout  the  drive,  in 
the  clutch  pulley  and  in  the  rapid  traverse  drive. 

Threads  of  4,  8  and  16  per  inch  can  be  cut  without 
extra  equipment.  A  thread-cutting  attachment  can  be 
furnished  to  cut  threads  of  from  two  to  24  per  inch, 
including  llj.  No  changes  in  the  feed  mechanism  are necessary. 

A  five-side  turret  head  can  be  supplied.     Each  side 
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has  three  tapped  holes  for  attacning  box  tools.  The 

turret  is  tilted  to  an  angle  of  8  deg.  to  provide  clearance 

for  large  tools  when  swung  over  the  slide. 

Sixteen  changes  of  feed  in  geometrical  progression 

from  0.006  to  1  in.  per  revolution  of  the  table  are  avail- 
able for  both  horizontal  and  vertical  movements.    Each 

— U  \M  ^^^B 

FIG.  4. SPRING  COUNTERWEIGHT  FOR  COUNTER- 
BALANCING  RAM 

head  is  independently  controlled.     All  gears  are  steel. 
The  design  includes  among  the  safeguards  for  the 

operator:  Encasement  for  all  moving  parts  at  the 
ends  of  the  cross-rail;  guards  for  driving  pulley  and 
clutch;  table  guard;  friction  feed  clutches;  an  inter- 

locking arrangement  making  it  impossible  to  start  the 
machine  before  the  driving  gears  are  fully  in  mesh, 
and  preventing  the  making  of  speed  changes  until  the 
clutch  pulley  has  been  disengaged. 

The  machine  can  be  equipped  with  revolving  center 
head  for  boring,  reaming  and  facing  operations  on  such 

FIG.  5.  S'-VGLE  LEVER  CONTROL  FOR  FEEDS  AND 
TRAVERSE  OF  RAM 

pieces  as  flywheels  and  pulleys;  grinding  spindles;  mill- 
ing spindles;  cutting  lubricant  outfits;  cross  taper  and 

forming  attachment,  and  pulley  crowning  attachment. 

Kelly  32-inch  Shaper 
The  32-in.  crank  shaper  shown  in  the  accompanying 

illustration  is  a  recent  development  of  the  R.  A.  Kelly 
Co.  of  Xenia,  Ohio.  The  view  shows  the  machine  at 
work  on  the  ram  of  a  14-in.  shaper  and  gives  an  idea 
of  the  difference  in  size  between  the  14-  and  32-in. 
machines.  The  32-in.  shaper  is  intended  particularly 
for  heavy  duty,  such  as  in  railroad  and  forge  shops. 

The  extreme  stroke  is  33  in.,  with  a  vertical  move- 
ment of  the  table  of  12i  in.  and  a  cross  traverse  of 

30  in.  The  table  is  of  the  revolving  type,  and  work 
may  be  clamped  on  either  side  or  the  top.  A  special 
feature  is  the  table  support. 

The  feed  mechanism  on  the  machine  is  very  simple 
and  all  parts  are  enclosed  in  a  box.  To  change  feeds, 
it  is  not  necessary  to  touch  any  moving  part.  The  feed 
cannot  be  caused  to  operate  during  the  cutting  stroke 
of  the  ram.  The  direction  of  the  feed  is  controlled 

by  a  straight  knurled  lever  on  top  of  the  box,  and  the 
amount  of  the  feed  by  the  lever  on  the  side. 

The  gear  box  is  patterned  after  an  automobile  gear 
box,  and  has  four  changes  of  speed,  which  are  engaged 
by  a  ball  lever  on  top  of  the  box.    The  clutch  and  brake 

KELLY  32-INCH  SHAPER 

are  controlled  by  a  long  steel  lever  reaching  to  the 

operator's  position  at  the  front  of  the  shaper.  Pushing 
this  lever  in  engages  the  clutch  and  starts  the  machine, 

while  pulling  it  out  releases  the  clutch  and  automatic- 
ally engages  the  brake.  By  the  use  of  this  lever  the 

ram  may  be  brought  to  a  stop  at  any  point. 
The  only  changes  to  be  made  when  equipping  for 

motor  drive  are  bolting  a  bracket  to  pads  on  the  back 

of  the  shaper  and  putting  a  gear  on  the  drive-shaft 
instead  of  the  pulley.  All  machines  are  built  so  as  to 
be  easily  fitted  with  motor  equipment,  and  a  gear  box 

may  be  quickly  installed  on  a  cone-driven  machine. 
All  holes  in  the  column  and  gear  box  are  bronze- 

bushed  and  the  shafts  hardened.  All  gears  are  helical 
and  made  of  steel  or  semi-steel.  The  sliding  surfaces 
are  provided  with  felt  wipers,  and  lubrication  has  been 
made  nearly  automatic.  Places  difficult  to  reach  are 
lubricated  through  tubing.  The  weight  of  the  machine 
as  shown  is  6,500  pounds. 

The  machines  are  built  for  close,  exacting  work.  It 
is  stated  that  in  a  recent  test,  the  machine  very  easily 

took  a  cut  1  in.  deep  with  4-in.  feed  in  cast  iron.  After 
this  test,  the  table  was  brought  to  its  lowest  and  then  to 
its  highest  position,  and  tests  aken  with  a  dial  indicator 
showed  that  no  corner  was  out  0.001  in. 
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Fosdick  13-inch  "Superspeed" 
Drilling  Machine 

The  sensitive  drilling  machine  illustrated  herewith 
has  recently  been  added  to  the  line  of  the  Fosdick 
Machine  Tool  Co.,  Cincinnati,  Ohio.     It  is  built  in  a 

FOSDICK   "SUPERSPEED"   DRILLING   MACHINE 

13-in.  size,  in  two  types,  bench  and  pedestal,  and  in 
combinations  of  from  one  to  eight  spindles.  The 
capacity  is  for  drills  up  to  i  in.  in  diameter  in  steel, 
iron  or  brass. 

With  the  driving  pulleys  running  at  1,750  r.p.m., 
three  spindle  speeds  of  5,700,  8,000,  and  12,000  r.p.m. 
are  available,  although  other  speeds  to  suit  conditions 
may  be  substituted.  All  revolving  members  are 
equipped  with  annular  ball  bearings  and  dust-proof 
metal  oil  retainers,  and  the  only  revolving  member  ex- 

posed is  the  drill  chuck.  The  helical-gear  drive  reduces 
vibration  and  noise.  Because  of  the  gears  and  the  flat 
endless  belt,  the  danger  of  drill  breakage  at  maximum 
speeds  is  said  to  be  greatly  reduced. 

The  outstanding  feature  of  the  machine  is  the 

speed-changing  arrangement,  by  which  a  single  turn 
of  a  handle  automatically  releases  the  belt  tension, 
shifts  the  belt  first  from  the  larger  to  the  next  smaller 
step  on  one  cone  pulley,  and  then  by  a  similar  move- 

ment from  the  smaller  to  the  next  larger  step  on  the 
other  cone.  The  belt  tension  then  automatically 
adjusts  to  the  new  position.  An  aluminum  guard, 
which  completely  encloses  the  belt  and  cone  pulleys, 
may  be  lifted  off  without  removing  or  loosening  bolts 
or  nuts,  thus  enabling  the  operator  to  install  a  new 
belt  very  easily. 

In  the  pedestal-type  machine  illustrated  herewith  « 
very  large  floor  area  is  provided.  The  elevating  table 

is  of  the  quick-acting  counter-balanced  type,  with  the' clampinjr  handle  in  front.    The  traverse  iS  10  in.    Both 

the  elevating  and  the  bench  tables  are  surrounded  by 
liberal  chip  and  lubricant  channels. 

The  head  has  a  vertical  traverse  of  6  in.  and  is  coun- 
terbalanced to  prevent  dropping  when  undamped.  The 

spindle  feeds  to  a  depth  of  3  in.  and  has  an  adjustable 
depth  stop.  It  has  an  adjustable  gravity  counterbalance 
which  employs  no  springs  and  which  may  be  set  to 
automatically  return  the  spindle.  The  feed  lever  is 
adjustable  to  suit  the  operator.  Opposite  the  feed  lever 
is  the  quick-return  handwheel,  which  enables  the  oper- 

ator to  position,  feed,  or  return  the  drill  with  either hand. 

The  belt  guard  and  shifter  can  be  adjusted  to  receive 
the  belt  from  any  angle.  Motor  drives  are  either  belted 
or  direct  connected,  with  a  4-hp.  motor  mounted  on  the 
machine.  The  regular  equipment  includes  a  No.  lA 
Jacobs  drill  chuck  on  each  spindle.  The  bench-type 
single-spindle  machine  weighs  225  lb.,  and  the  pedestal 
type   464  pounds. 

Brown  Direct-Reading  Resistance 
Thermometer 

A  direct-reading  resistance  thermometer,  shown  in 
Fig.  1,  has  recently  been  placed  on  the  market  by 
the  Brown  Instrument  Co.  of  Philadelphia,  Pa.  The 
thermometer  is  intended  for  industrial  use,  and  par- 

ticularly for  installations  where  it  is  necessary  to 
know  accurately  a  high  temperature  when  only  a  small 
range  is  required.  The  large  size  of  the  divisions  for 
each  degree  permits  of  more  accurate  reading  than 
when  the  range  on  the  scale  is  from  zero. 

The  principle  on  which  the  operation  of  the  thermom- 
eter is  based  is  the  change  in  electrical  resistance 

occurring  in  metals  with  a  change  in  temperature. 
This  change  can  be  accurately  measured,  and  a  scale 
calibrated  to  read  directly  in  degrees  of  temperature. 
The  coil  of  wire  which  changes  in  resistance  is  usually 
of  nickel  for  temperatures  up  to  300  deg.  F..  and  of 
platinum  for  temperatures  up  to  1,800  deg.  This 

coil  or  "bulb"  can  be  very  small;  a  nickel  wire  bulb 
can  be  supplied  with  an  active  part  1  in.  long  and  A  in. 

FIG.    1. BROWN    DIRECT-READING    RESISTANCE 
THERJMOMETER 

in  diameter,  and  the  protecting  tube  need  have  an  out- 
side diameter  of  only  i  inch. 

Bulbs  can  be  furnished  for  all  types  of  uses,  whether 
for  high  or  low  temperatures  or  for  use  in  chemical 
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FIG.   2.     BRO-n-N  BULBS  AND  SWITCH 

processes.  The  view  at  the  left  of  Fig.  2  shows  a 

bulb  for  use  in  damp  locations,  while  the  view  in  the 

center  shows  the  style  ordinarily  employed  in  rooms 

where  no  special  conditions  exist  to  disturb  the  opera- 
tion. The  latter  tj-pe  of  bulb  can  be  employed  for 

public  buildings,  where  accurate  registration  of  the 
temperature  is  required. 

The  switch  shown  at  the  right  of  Fig.  2  enables  con- 

necting the  instrument  to  any  number  of  these  resist- 
ance thermometer  bulbs.  For  use  in  dry  kilns,  the 

instrument  can  be  employed  to  measure  both  tempera- 
ture and  humidity,  one  bulb  being  subjected  to  the  air 

temperature  only,  and  the  second  bulb  being  covered  by 
a  wick  connected  to  a  tank  of  water. 

Three  wires  lead  from  each  bulb  to  the  instrument, 
and  changes  in  temperature  along  the  wiring  do  not 
affect  the  reading.  The  length  of  the  wire  is  immate- 

rial, and  the  bulbs  can  be  placed  up  to  1,000  ft.  distant 
from  the  instrument  when  using  14-gage  copper  wire, 
or  up  to  2,500  ft.  with  10-gage  copper  wire. 

In  checking  the  instrument  for  the  zero  reading  in 
order  to  determine  its  accuracy,  it  is  not  necessary  that 
the  pointer  be  brought  down  to  zero,  since  most  scales 
are  not  provided  with  such  a  reading.  However,  the 
left-hand  knob  is  turned  to  Z  and  then  to  S,  to  check 
the  instrument  with  a  standard  resistance.  When  the 
knob  is  placed  in  the  third  position,  the  instrument  is 
operated  directly  from  the  temperature  bulb.  The 
rheostat  controlled  by  the  right-hand  knob  on  the 
instrument  is  used  for  adjusting  the  voltage.  This 
check  of  the  instrument  is  stated  to  be  necessary  only 
occasionally. 

Modern  "Quickgrip"  Drilling  Machine 
Table  Vise 

The  Modern  Machine  Tool  Co.,  401  Water  St.,  Jack- 
son, Mich.,  has  recently  taken  over  the  manufacture 

and  sale  of  the  "Quickgrip"  table  vise  from  the 
Sprague-Hayes  Manufacturing  Co.  of  Detroit,  Mich. 
The  vise,  which  was  described  on  page  490,  Vol.  51, 
of  American  Machinist,  is  intended  for  use  on  upright 
drilling  machines. 

The  device  is  secured  permanently  to  the  machine 
and  serves  as  both  a  table  and  a  vi.se.  When  the  vise 

is  closed,  the  work-carrying  table  is  16  in.  in  diameter. 
A  maximum  jaw  opening  of  8  in.  is  provided,  one  jaw 
being  moved  by  a  11 -in.  screw.  The  use  of  the  device 
saves  the  time  taken  in  mounting  and  removing  a  vise 
from  a  plain  table.  Either  a  plain,  flat  table  or  a  vise 
or  both  together  are  quickly  available. 

Bath  Ground  Tap  with  "Sharpening 
Face"  Flutes 

A  line  of  carbon  and  high-speed  steel  ground  taps 
such  as  shown  in  Fig.  1  is  being  introduced  by  John 
Bath  &  Co.,  Worcester,  Mass.,  incorporating  a  feature 

designated  as  the  "sharpening  face"  flute. 
As  may  be  seen  in  the  drawing.  Fig.  2,  which  shows  a 

section  of  the  tap  in  contact  with  the  grinding  wheels, 
the  shape  of  the  flute  is  such  as  to  leave  a  projecting 

face  upon  which  is  the  cutting  edge.  The  actual  cut- 
ting face  of  each  tooth  is  undercut  by  the  round-face 

grinding  wheel  to  give  the  effect  of  top  rake  and  insure 
a  clean  and  free-cutting  tooth. 

The  taps  are  ground  to  size  and  final  shape  after 
hardening,  thus  removing  all  decarbonized  material  and 
eliminating  errors  due  to  distortion  in  hardening.  The 
thread  is  not  eccentrically  relieved  in  the  ordinary  way. 

FIG.  1. 
BATH  GROUND  TAP  WaTH  "SHARPENING  FACE- 

FLUTES 

but  is  given  a  form  of  relief  that  is  peculiar  to  this  tap 
alone  and  which  is  claimed  to  result  in  longer  life. 

The  first  four  teeth,  which  remove  by  far  the  largest 

^Sharpcnin^  face 
wheal 

FIG.   2.     SECTION  OF  TAP  IN  CONTACT  WITH   GRINDING WHEELS 

portion  of  the  metal  from  a  threaded  hole,  are  eccen- 
trically ground,  but  the  remainder  of  the  cutting  part 

is  concentric  and  the  outside  diameter  uniform.  Begin- 
ning with  the  fifth  tooth  and  continuing  for  four  or 

five  turns,  the  pitch  diameter  is  constant  and  to  exact 
nominal  size.  From  this  point,  however,  the  pitch 
diameter  falls  away  in  a  uniform  taper  toward  the 
shank,  where  at  the  last  turn  of  thread  it  is  0.00125  in. 
under  size. 

The  advantages  claimed  for  this  tap  are  that  the 
gradually  lessening  diameter  reduces  the  tendency  to 
bind  and  makes  a  free  cutting  tool;  and  that,  because 

of  the  concentricity  of  the  thread,  regrinding  the  cut- 
ting face  may  be  carried  to  any  extent  without 

diminishing  the  diameter  of  the  tap  or  otherwise 

impairing  its  accuracy.  The  life  of  the  tool  is  thus 
greatly  prolonged. 
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Horton  Differential  Chuck 
The  E.  Horton  &  Son  Co.,  Windsor  Locks,  Conn., 

has  developed  a  chuck  for  turret  and  engine  lathes  in 
which  the  power  of  the  machine  is  utilized  to  close  the 
jaws  and  grip  the  work,  doing  away  with  the  neces- 

sity for  wrenches  and  lessening  the  time  and  labor  of 
setting  up  as  compared  with  that  required  with  a  manu- 

ally operated  chuck.  The  chuck  is  of  the  scroll  type 
and  may  be  fitted  with  any  of  the  standard  Horton 
chuck  jaws  for  internal  or  external  holding. 

The  scroll-plate  is  considerably  thicker  than  in  the 
regular  scroll  chuck,  and  instead  of  the  usual  teeth  of 
a  bevel  gear  upon  its  periphery,  as  in  wrench-operated 
chucks,  the  back  face  is  counterbored  and  in  the  recess 
thus  formed  an  internal  gear  is  cut  from  the  solid 
metal.  The  absence  of  teeth  upon  its  periphery  allows 
the  scroll-plate  to  take  its  bearing  within  the  body  of 
the  chuck  upon  its  outer  circumference,  instead  of  upon 
the  narrower  and  smaller  diameter  of  its  bore. 

Directly  back  of  the  scroll-plate  in  the  assembled 
chuck  is  an  annular  steel  ring,  attached  to  the  body  of 
the  chuck  as  described  later.  Upon  the  inner  circum- 

ference of  the  ring  are  cut  the  teeth  of  an  internal 
gear  similar  to  the  one  in  the  scroll-plate  but  slightly 
larger  in  pitch  diameter.  This  ring  is  called  the 
"backing  gear." 

Turning  freely  upon  a  large  ball  bearing  mounted  on 
the  hub  of  the  chuck  is  a  ring,  known  as  the  "hand- 
wheel,"  of  the  same  outer  diameter  as  the  chuck  body. This  wheel  may  be  seen  in  Fig.  1,  where  it  appears  as 
the  knurled  portion  of  the  body,  and  separately  in  Fig. 
2  with  the  backing  gear  and  differential  pinions  in 
their  respective  places. 

Five  pairs  of  pinions  are  mounted  on  studs  shouldered 
into  the  inner  face  of  the  web  of  the  handwheel.  Of 
each  pair,  one  pinion  is  slightly  smaller  in  pitch  diam- 

eter than  its  mate  and  meshes  with  the  internal  gear  of 
the  scroll-plate,  while  the  larger  one  meshes  with  the 
backing  gear.  The  two  pinions  of  each  pair  are  pinned 
together  as  one  piece,  the  entire  mechanism  thus  form- 

ing in  effect  an  epicyclic  train. 
Considering  for  the  moment  that  in  the  assembled 

chuck  the  backing  gear  is  rigidly  attached  to  the  chuck 
body,  it  is  obvious  that  if  the  handwheel  (carrying  with 
it  the  pinions)  is  rotated  in  a  forward  direction  upon 
the  stationary  chuck,  the  pinions  will  run  freely  around 
in  mesh  with  their  respective  internal  gears.  However, 
because  of  the  differential  ratio,  the  internal  gear  that 
is  part  of  the  scroll-plate  will  turn  slowly  backward 
with  relation  to  the  stationary  chuck  body. 

Similarly,  when  the  chuck  is  running  forward  with 
the  lathe,  if  the  hand  is  pressed  upon  the  knurled  part 
of  the  handwheel  and  its  rotative  movement  stopped, 
the  differential  action  of  the  epicyclic  train  will  cause 
the  scroll-plate  to  creep  slowly  ahead  of  the  revolving 
chuck  and  thus  close  the  jaws. 

This  differential  action  may  be  made  in  any  desired 
ratio.  In  practice,  it  has  been  found  desirable  to  make 
it  about  9  to  1,  causing  the  chuck  jaws  to  move  radially 
s'2  in.  for  each  full  revolution  of  the  handwheel  upon the  chuck  body.  When  mounted  upon  a  machine,  as  a 
lathe,  turret,  or  screw  machine,  a  lever  and  brake  are 
supplied  to  be  attached  to  the  headstock,  thus  providing 
means  by  which  the  pressure  may  be  applied  to  hold  the 
handwheel  stationary  while  the  rotation  of  the  chuck 
automatically  closes  the  jaws  upon  the  work. 

Theoretically  the  backing  gear  should  be  firmly  at- 

FIG.    1.      THE    HORTON    DIFFERENTIAL    CHUCK 

tached  to  the  chuck  body.  Actually  it  is  held  to  the 
latter  by  studs  entering  short  curved  slots  upon  its 
periphery  in  such  manner  as  to  permit  a  certain 
amount  of  lost  motion  or  "backlash"  in  the  mechanism. 
Thus  a  quick  forward  movement  of  the  handwheel  will 
deliver  a  hammer  blow  upon  the  train,  and  will  effec- 

tively release  the  most  obstinate  grip.  This  rocking 
movement  of  the  handwheel  may  be  repeated,  if  neces- 

sary, until  the  chuck  releases,  when  the  wheel  will  spin rapidly  forward  without  material  resistance. 
Except  for  the  manner  of  operating  it,  the  chuck  is 

the  same  as  the  standard  steel-bodied  Horton  chucks, 
the  jaws  being  interchangeable.  Though  it  has  the 
appearance  of  greater  width,  the  new  chuck  has  no 
more  overhang  than  the  standard  chuck ;  all  of  the  addi- 

tional mechanism  is  back  of  the  faceplate. 
As  the  power  to  move  the  scroll-plate  is  delivered 

at  five  equally  spaced  points  around  the  circle  of  the 
plate,  the  pressure  is  balanced,  and  all  energy  applied 
to  the  handwheel  is  utilized  to  move  the  jaws.  As 
all  moving  parts  except  the  scroll-plate  are  mounted 
upon  ball  bearings,  the  handwheel  turns  easily  and  may 
be  spun  rapidly  backward  or  forward  to  open  or  close 
the  jaws  any  considerable  distance. 

The  chuck  holds  any  piece  within  the  range  of  stand- 
ard chucks  of  similar  sizes  without  adjustment  or 

change  of  parts.  All  parts  remain  stationary  with  re- 
lation to  the  chuck  body  except  when  operating  the 

jaws;  therefore,  there  are  no  frictional  losses  or  wear- 
ing of  parts  when  the  chuck  is  running.  The  chuck  is 

available  in  the  13-in.  size,  and  will  be  made  in  9.in. 
and   16i-in.   sizes. 

FIG.  2.     OPERATING  MECHANISM  OF  THE  CHUCK 
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Neeking  Attachment  for  P.  &  W. 
Full  Automatic  Lathe 

The  Pratt  &  Whitney  Co.,  Hartford,  Conn.,  has  re- 

cently brought  out  a  necking  attachment  for  use  on  its 

full  automatic  lathe  such  as  described  on  p.  897,  Vol. 

55,  of  American  Machinist.  The  attachment  is  used 

for  squaring  shoulders  or  necking  below  the  turned 
surfaces  of  work  that  is  being  prepared  for  grinding, 

although  it  is  adaptable  to  other  operations  where  the 

crossfeed  can  be  utilized.  It  can  be  readily  removed 

and  the  regular  carriage  with  its  actuating  parts  ap- 
plied to  the  lathe. 

The  attachment  consists  of  multiple  carriages  that 

replace  the  regular  carriage  of  the  lathe.  One,  two  or 
three  of  these  carriages  may  be  adjustably  clamped  to 

the  front  way  of  the  bed.  They  carry  regular  tool- 
slides,  and  provision  is  made  for  employing  multiple 

toolposts.  Adjustment  for  depth  of  cut  is  made  by  the 
handwheels    shown    in   the    accompanying    illustration 

are  connected  overhead  by  a  rigid  bar.  The  sand  belt 

pulleys  run  on  ball  bearings  that  are  provided  with 
individual  adjustment  vertically.    The  bearing  housings 

NECKING  ATTACHMENT  ON  P.  &  W.  LATHE 

mounted  on   screws  with   graduated  dials   reading  in 
thousandths  of  an  inch. 

The  cross-slides  are  actuated,  through  the  medium  of 
roll-carrying  arms,  by  the  adjustable  cams  mounted  on 
a  cam  carrier  that  is  reciprocated  longitudinally  by 
the  main  feed  cam  of  the  machine.  These  cams  can  be 

adjusted  to  provide  any  sequence  of  the  cross  move- 
ments, or  all  slides  may  be  moved  in  unison,  depending 

on  the  nature  of  the  work.  Suitable  oil  distribution 
is  provided,  and  all  of  the  automatic  functions  of  the 
lathe  are  retained. 

Oliver  No.  183  Self -Contained 
Belt  Sanding  Machine 

The  belt  sanding  machine  shown  in  the  accompany- 
ing illustration  has  recently  been  placed  on  the  market 

by  the  Oliver  Machinery  Co.,  Grand  Rapids,  Mich.  The 
■lachine  is  self-oontained  and  designated  as  No.  183. 
It  is  adapted  particularly  to  rapidly  sanding  and  pol- 

ishing straight,  flat  and  irregular  wooden  surfaces, 
such  as  on  large  patterns,  as  well  as  to  polishing  metal 
surfaces. 

The  machine  consists  of  three  principal  parts,  the 
power  stand,  the  idler  stand  and  the  table.  The  table 
is  fastened  to  the  base  plates  of  the  stands,   which 
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OLIVER  NO.    183    BELT   SANDING    MACHINE 

are  mounted  on  gibbed,  graduated  ways  and  are  moved 
by  means  of  handwheels  operating  through  bevel  gears 
and  screws. 

The  arrangement  of  the  parts  of  the  machine  is  con- 
venient for  the  operator,  so  as  to  enable  quick  work. 

The  spokes  in  one  pulley  are  guarded  and  the  other 
pulley  is  entirely  enclosed  in  the  exhaust  hood.  The 
table  rolls  on  ball  bearings,  and  not  on  ball-bearing 
rollers.  No  gravity  idlers  are  employed.  The  table  is 

96  in.  long  and  32  in.  wide.  It  travels  36  in.  hori- 
zontally and  adjusts  14  in.  vertically.  The  belt  is  about 

31  ft.  long  and  any  width  up  to  10  in.  may  be  used. 
With  the  slow-speed  motor  drive,  the  motor  is 

directly  connected  to  the  driving  pulley.  A  high-speed 
motor  may  be  geared  to  the  pulley,  as  shown  in  the 
illustration.  The  pulleys  are  24  in.  in  diameter  and 
have  10-in.  faces.  They  are  rubber  faced  and  run  at 
600  r.p.m.  The  large  diameter  of  the  pulleys  requires 
that  the  belt  be  bent  but  little  when  passing  around 
them,  so  that  the  life  of  the  belt  is  increased.  By 
means  of  a  reversible  switch,  the  belt  may  be  caused  to 
run  in  either  direction. 

The  machine  will  take  work  of  any  length,  and  sand 
to  the  center  of  a  72-in.  circle.  It  will  hold  work  42 
in.  high  on  the  table,  and  by  unbolting  the  table,  work 
66  in.  high  from  the  floor  can  be  acconunodated. 

Jarvis  Self-Opening  Stud  Setter 
The  Geometric  Tool  Co.,  New  Haven,  Conn.,  has  re- 

cently placed  on  the  market  the  Jarvis  self-opening  stud 
setter  shown  in  the  accompanying  illustration.  The 
tool  is  simple  in  design  and  provides  a  quick  grip  and 
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JARVIS  SELF-OPENING  STUD  SETTER 

release  for  the  work.    The  parts  are  hardened  and  the 
tool  is  made  to  withstand  long  service. 

The  setter  is  made  in  three  sizes.     The  No,  15  size 
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has  a  capacity  up  to  J-in.  studs,  and  is  provided  with 
a  No.  2  or  3  Morse  taper  shank.  The  No.  2  size  has 
a  capacity  up  to  I  in.,  and  Nos.  3  or  4  taper  shanks. 
The  capacity  of  the  No.  3  size  is  up  to  li  in.,  and  Nos. 
4  or  5  shanks  are  used.  Special  sizes  of  taper  shanks 
can  be  furnished  to  suit  particular  needs,  and  sjiecial 
sizes  of  jaws  can  be  supplied. 

Van  Keuren  Thread-Measuring  Wires 
The  Van  Keuren  Co.,  362  Cambridge  St.,  Boston, 

Mass.,  has  recently  added  to  its  line  various  sizes  and 
sets  of  wires  for  use  in  the  measurement  of  screw 
threads,  angles  and  profile  gages.  The  measuring  wires 
are  made  by  methods  similar  to  those  used  in  the  manu- 

facture of  gage  blocks,  so  that  wires  which  are  practi- 
cally perfect  as  to  roundness,  uniformity  of  diameter 

and  size  are  said  to  be  produced.  The  wires  are  stand- 
ardized by  light  waves  against  standards  certified  by 

the  National  Bureau  of  Standards  at  Washington,  D.  C, 
so  that  their  accuracy  is  assured. 

The  wires  are  15  in.  in  length  and  are  lapped  the  full 
length,  thus  giving  a  long  wearing  surface.  They  are 
usually  furnished  without  handles  or  suspension  ends. 

I 

VAN  KEUREN  THREAD-MEASURING  WIRES 

which  can  be  supplied  when  desired.  The  wires  pro- 
vided for  screw-thread  measurement  are  known  as 

"best  size"  wires;  that  is,  wires  of  the  theoretical 
diameter  to  touch  on  the  pitch  line  or  at  the  pitch  diam- 

eter of  a  perfect  thread.  By  using  the  "best  size"  wire 
for  each  pitch,  the  measurement  of  pitch  diameter 
secured  is  unaffected  by  any  error  of  angle  which  may 
be  present  in  the  thread  measured.  The  angle  of  thread 
may  be  easily  checked  by  taking  a  measurement  with 
the  next  larger  size  of  wire. 

The  glass  bottles  in  which  the  wires  are  packed  give 
protection  against  rust  and  loss  or  breakage  of  wires. 
The  label  on  each  bottle  shows  the  calibrated  diameter 
of  the  wire  to  hundred-thousandths  of  an  inch.  On  the 
label  is  also  given  the  formula  for  the  measurement  of 
pitch  diameter  of  the  screw  thread.  When  using  the 

"best  size"  wire  to  find  the  pitch  diameter,  all  that  is 
necessary  is  to  subtract  a  constant  given  for  the  three 
wires  from  the  micrometer  measurement  taken  over 
the  wires  as  they  lay  in  the  screw  thread. 

The  set  shown  in  the  accompanying  illustration  in- 
cludes the  common  sizes  of  wires  from  6  to  36  pitch, 

and  contains  all  of  the  wires  needed  for  the  measure- 
ment of  U.  S.  Standard,  S.  A.  E.,  National  Coarse  and 

National  Fine  threads  between  these  pitches.  Addi- 
tional sizes  are  made  ranging  from  a  i-in.  diameter 

measuring  plug  to  wires  for  measuring  90-pitch 
threads,  which  are  0.00641  in.  in  diameter. 

When  It  Pays  to  Have  Machines  Idle 
By  John  R.  Godfrey 

Man  is  a  funny  bird.  And  an  X-ray  of  the  stuff 
which  passes  for  brains  would  in  many  cases  be  a  good 
imitation  of  a  vacuum.  The  particular  kind  of  a  bird 

I  have  in  mind  is  the  alleged  manager  who  won't  buy 
a  machine  unless  he  can  keep  it  busy  all  the  time. 

Such  a  bird  was  giving  a  new  grinding  machine  the 
once  over  not  so  long  ago.  It  was  a  whale  of  a  machine 
and  the  way  it  chewed  off  metal  was  a  marvel  to  all 

beholders.  That  was  why  the  aforesaid  manager  didn't 
order  one.  It  did  the  work  too  quickly.  He  couldn't 
keep  it  busy  all  the  time  and  an  idle  machine  is  his 

pet  aversion.  "Eats  its  head  off"  was  his  favorite  bro- 
mide when  giving  his  reason  for  not  buying. 

The  Point  op  View 

It's  the  old  story  of  not  looking  at  the  whole  subject— 
of  seeing  just  one  particular  angle  and  forgetting  the 

real  factor,  net  cost.  It's  the  same  type  of  managerial 
mind  which  refuses  to  pay  a  good  man  a  dollar  an  hour 
and  pays  two  dubs  sixty  cents  each  to  do  the  same  work. 

The  ideal  condition  is  to  have  every  machine  working 
at  its  maximum.  But  the  man  who  tries  to  limit  his 
equipment  to  his  exact  requirements,  soon  strikes  a 
snag.  Machines  will  break  dowm  and  wear  out  occa- 

sionally. Tools  will  break  and  men  still  get  sick  or 
bury  their  mothers-in-law  occasionally.  And  so  every 
good  manager  allows  a  surplus  machine  equipment  to 
take  care  of  this.  Otherwise  he  finds  production  sched- 

ules completely  busted  and  delivery  dates  a  thing  of 
the  past. 

We  all  like  to  see  every  machine  busy.  But  if  we  can 
save  money  by  running  a  machine  only  one  week  a  year, 

that's  the  thing  to  do.  It's  all  a  question  of  balancing 
one  expense  against  another — and  that  is  really  the 
essence  of  successful  business. 

This  doesn't  mean  that  you  should  buy  every  machine 
that  comes  out,  even  if  it  can  do  some  of  your  work 
faster  than  those  you  have  now.  What  you  want  to  do 
is  to  figure  the  first  cost,  interest  on  investment,  over- 

head charges  by  the  year  and  see  how  much  your  prod- 
duct  costs  per  piece  with  these  charges  against  it.  Of 
course  you  count  labor,  but  only  while  it  is  operating 
the  machine,  for  labor  is  at  work  elsewhere  even  when 
the  machine  is  covered  with  grease  and  glory. 

Surplus  Machine  Capacity 

It  frequently  happens  that  a  machine  that  can  clean 
up  all  the  work  necessary  in  one  week  out  of  four,  is  a 
paying  investment.  Even  if  careful  calculations  show 
that  the  new  machine  will  not  more  than  break  even, 
and  it  has  surplus  capacity,  it  is  usually  a  good  buy. 
For  this  surplus  capacity  is  an  incentive  to  find  other 
work  for  the  machine,  and  it  frequently  happens  that 
work  which  was  not  at  first  considered,  finds  its  way  to 
the  machine  and  is  done  more  economically  than  before. 
Surplus  machine  capacity  is  usually  much  better  than 
surplus  floor  space.  You  always  have  the  possibility  of 
increased  production  without  further  expenditure  and 
at  a  reduced  overhead. 

So,  before  you  join  the  ranks  of  the  one-idea  man- 
agers, who  think  a  machine  that  is  not  working  all  the 

time  is  a  poor  investment,  just  figure  it  out  from  all 

sides.  The  chances  are  you'll  be  money  ahead  at  the 
end  of  the  year  if  you  buy  it. 
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March  Exports  of  Steel 
Total  210,095  Tons 

Exports  of  iron  and  steel  from  the 
United  States  in  March  totaled  210,095 
long  tons,  an  increase  over  January 
and  February  of  this  year  of  40  and  55 
per  cent  respectively.  These  figures 
are  taken  from  statistics  compiled  by 
the  iron  and  steel  division  of  the  De- 

partment of  Commerce.  Noticeable  in- 
crease was  made  in  the  exportation  of 

flat  steel  sheets,  steel  rails  and  plates, 
boiler  tubes  and  welded  pipes,  struc- 

tural steel,  iron  and  steel  bars,  plain 

•wire,  ingots  and  wire  rods.  Shipment of  wire  nails,  tin  plate,  fabricated 
structural  steel,  iron  and  steel  castings, 
horseshoes  and  ferro-manganese  fell  off 
somewhat  during  this  month.  The  total 
volume  of  American  exports  of  iron 
and  steel  for  the  first  quarter  of  the 
year  (508,070  tons)  is  at  the  rate  of 
slightly  more  than  2,000,000  tons  for 
the  year.  In  1921  the  total,  which  com- 

prised only  those  commodities  listed 
according  to  quantity  in  the  export 
transportation  obtaining  at  that  time, 
was  2,171,2«2  tons.  For  the  year  1920 
the  volume  of  export  was  4,702,632. 
There  is  evidence  that  the  total  volume 
for  1922  will  exceed  1920. 

Course  in  Employee  Training 
at  Wisconsin 

A  course  in  "Employee  and  Fore- 
manship  Training"  has  been  established 
in  the  department  of  industrial  educa- 

tion and  applied  arts  of  the  University 
of  Wisconsin,  Madison,  Wis.  The  pur- 

pose of  the  course  is  to  give  to  students 
of  engineering  a  conception  of  the 
problems  of  education  and  training 
found  in  industry,  and  the  opportuni- 

ties for  trained  men  and  women  in 
various  industrial  positions.  A  careful 
study  is  made  of  the  programs  of  large 
factories  and  corporations,  and  of  the 
various  foremanship  courses  given  by 
other  schools  and  agencies. 

Federal  Approval  of  Phila- 
delphia Exposition 

Full  approval  of  Federal  participa- 
tion in  the  Philadelphia  sesquicenten- 

nial  celebration  has  been  voted  by  the 
committee  on  industrial  arts  and  ex- 

positions, which  has  reported,  with 
certain  amendments,  the  Darrow  bill 
and  recommends  that  it  receive  the 
prompt  approval  of  the  House. 
The  bill  as  amended  specifies  that 

Fairmount  Park  shall  be  the  site  of 
the  exposition  and  that  the  form  of 
Federal  participation  is  to  be  deter- 

mined by  the  President. 
The  committee  believes  that  the 

sesquicentennial  will  be  even  more 
potent  in  its  influence  on  industry  than 
was  the  exposition  in  1876  and  in  its 
oflficial  report  to  the  House  predicted 
that  the  exposition  in  1926  will  be 
the  greatest  international  affair  of 
the  kind  ever  held. 

Motor  Car  and  Truck 
Production  Increases 

Reports  received  by  the  Department 
of  Commerce  show  a  further  increase 

in  the  production  of  automobiles  dur- 
ing April.  New  records  were  made  for 

the  output  of  both  passenger  cars  and 
trucks,  compared  with  the  preceding 
ten  months  for  which  figures  are  avail- 
able. 

With  the  reports  lacking  for  only  a 
few  small  companies,  the  total  April 
production  of  passenger  cars  amounted 
to  196,512,  or  an  increase  of  nearly  30 
per  cent  over  the  March  production  of 
the  identical  firms.  The  April  truck 
production  totaled  21,944  machines, 
compared  with  19,449  from  the  same 
firms  in  March. 

The  following  figures  give  the  pro- 
duction for  identical  firms  for  the  past 

four  months. 

1922  Passenger  Cars  Trucks 
January                81,638  9,204 
February              109,039  12,968 
March              152,647  19,449 
April               196,512  21,944 

Standards  Committee 
to  Conduct  Survey 

At  the  request  of  Secretary  of  Com- 
merce Hoover,  the  American  Engineer- 

ing Standards  Committee  will  under- 
take a  canvass  to  determine  what  sim- 

plification in  manufactured  products  is 
most  needed  and  most  desirable.  This 
canvass  will  be  conducted  through  the 
engineering  and  technical  bodies  hav- 

ing representatives  on  the  committee, 
or  co-operating  in  its  work,  and  the 
survey  will  extend  into  almost  every 
line  of  activity  in  America. 

This  assignment  to  the  American  En- 
gineering Standards  Committee  is  one 

of  Secretary  Hoover's  steps  to  save  for 
American  industry  a  few  of  the  many 
millions  of  dollars  (wasted  annually,  as 
has  been  revealed  in  the  report  on 
waste  in  industry  which  was  made  not 
long  ago  by  a  committee  of  the  Fed- 

erated American  Engineering  Societies. 
This  request  of  Secretary  Hoover  and 
its  acceptance  by  the  committee  is  sig- 

nificant of  the  close  co-operation  be- 
tween the  Department  of  Commerce 

and  American  engineering  and  indus- 
trial bodies.  There  seems  to  be  a  gen- 
eral recognition  of  the  fact  that  simpli- 

fication of  products  and  the  improve- 
ment of  processes  are  to  a  large  de- 

gree only  other  words  for  standardiza- 
tion. This  joint  movement  for  stand- 

ardization and  simplification  now  under 
way  may  therefore  be  said  to  have  be- 

gun its  work  in  its  own  household,  by 
standardizing,  simplifying  and  unify- 

ing its  own  machinery  and  processes. 
Representatives  of  this  committee 

recently  held  a  conference  on  this  sub- 
ject with  Mr.  Hoover,  in  Washington, 

and  arrangements  were  made  for  an 
exchange  of  representatives  between 
the  two  organizations  so  that  there 
may  be  the  closest  possible  co-operation between  them. 

Freight  Loadings  and 

Repairs 
Loading  of  revenue  freight  totaled 

755,749  cars  during  the  week  ending 
May  6,  compared  with  758,286  cars  the 
previous  week,  or  a  reduction  of  2,537 
cars,  according  to  reports  just  filed  by 
the  carriers  of  the  United  States  with 
the  car  service  division  of  the  Amer- 

ican Railway  Association.  This  was, 
however,  an  increase  of  34,027  cars 
over  the  corresponding  week  last  year. 

Compared  by  districts,  increases  in 
the  total  loading  of  all  commodities 
over  the  preceding  week  were  reported 
in  only  the  Eastern  and  Central 
western  districts,  while  all  reported 
increases  over  the  corresponding  week 
last  year  except  the  Alleghany  and 
Southwestern  districts. 

Freight  cars  idle  on  American  rail- 
roads, because  of  business  conditions, 

totaled  521,746  on  May  8,  compared 
with  529,658  on  April  30,  or  a  decrease 
of  7,912. 

Of  the  total,  353,239  were  surplus 
freight  cars,  while  the  remaining  168,- 
507  were  freight  cars  in  need  of  re- 

pairs in  excess  of  the  normal  number 
unfit  for  service. 

Of  the  2,274,240  freight  cars  on  line, 
reports  showed  327,704  or  14.4  per  cent 
to  be  in  need  of  repairs  on  May  1, 
compared  with  317,783  or  13.9  per  cent 
on  April  15.  Allowing  7  per  cent  of 
the  cars  on  line  as  representing  the 
normal  number  in  need  of  repairs 
would  leave  168,507  cars  as  the  num- 

ber idle  because  of  business  conditions 
and  need  of  repair. 

Revenue  Bureau  Gives  Ratios 
for  Amortization 

The  Internal  Revenue  Bureau  has 
announced  ratios  of  estimated  post- 

war cost  of  replacement,  for  use  by 
taxpayers  in  computing  claims  for  ten- tative allowance  for  amortization.  The 
ratios  are  expressed  in  percentages 
based  on  prices  as  of  June  30,  1916, 
and   include   the  following: 

Electrical  machinery  and  equipment, 
130  per  cent;  engines,  turbines,  com- 

pressors and  similar  facilities,  175 
per  cent;  pumps,  135  per  cent;  boilers, 160  per  cent; 

Transmission  equipment  including 
shafting,  pulleys,  hangars,  etc.,  135  per 
cent;  belting,  100  per  cent. 
Machine  tools  and  small  tools 

(machine  tools  considered  as  that  class 
of  metal  working  machinery  which  can 
be  used  on  both  cast  iron  and  steel), 
130  per  cent. 
Wood  working  machinery,  155  per 

cent. 
Textile  machinery,  155  per  cent. 
All  other  machinery,  including 

cranes,  the  cost  of  which  did  not  exceed 
10  cents  per  pound  as  of  June  30,  1916, 
120  per  cent;  machinery  the  cost  of 
which  did  exceed  10  cents  per  pound  as 
of  June  30,  1916,  130  per  cent. 

Further  information  on  amortization 
requirements   appear   on   page   836d. 
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Steel  Treaters  Meeting 
in  Pittsburgh 

A  sectional  meeting  of  the  American 
Society  for  Steel  Treating,  taking  in 
the  chapters  of  the  society  from  Cleve- 

land, Buffalo,  Rochester,  Syracuse  and 
Pittsburgh,  was  held  in  the  audito- 

rium of  the  Bureau  of  Mines  in  Pitts- 
burgh May  25,  26  and  27.  The  out-of- 

town  chapters  were  the  guests  of  the 
Pittsburgh  section  and  were  welcomed 
at  the  opening  session  by  N.  D.  Hoff- 

man, chairman  of  the  Pittsburgh  Chap- 
ter. 

At  the  first  session  the  following 
papers  were  presented:  "Fiber  in  Steel 
and  Iron,"  by  Prof.  F.  F.  Mcintosh  of 
the  Carnegie  Institute  of  Technology; 

"Mass  Influence  on  Heat  Treating,"  by 
W.  B.  Crowe,  metallurgist,  Carnegie 
Steel  Co.;  and  "Impact  Tests,"  by  J.  N. 
Lessels,  Westinghouse  Electric  and 
Manufacituring  Co.  At  the  close  of  this 
session  the  members  adjourned  to  the 
University  Club  where  they  were  the 
guests  at  an  informal  dinner. 

The  morning  of  the  second  day  was 
spent  in  visiting  steel  mills  and  man- 

ufacturing plants  in  and  around  Pitts- 
burgh, ending  with  a  luncheon  at  the 

Westinghouse  plant.  In  the  afternoon 
under  the  chairmanship  of  H.  M.  Boyls- 
ton,  of  the  Case  School,  papers  were 

presented  on:  "Abrasive  Qualities  of 
Carbon  and  Alloy  Steel,"  by  A.  M.  Cox 
of  the  Pittsburgh  Commercial  Heat 

Treating  Company;  "The  Importance 
of  Properly  Heajting  and  Cooling 
Steel,"  by  J.  A.  Succop  of  the  Heppen- 
stall  Forge  and  Knife  Co.;  "Mamifac- 
ture  of  Springs,"  by  D.  A.  Smith,  Union 
Spring  and  Manufacturing  Co.;  "Change 
in  Dimensions  of  High  Speed  Steels  in 

Heat-Treatment,"  by  M.  A.  Grossman. 
Electr'ic  Alloy  Steel  Company. 

In  the  evening  the  members  attended 
a  smoker  at  which  a  motion  picture 
showing  the  operation  of  an  open 
hearth  furnace  was  exhibited  through 
the  courtesy  of  the  American  Rolling 
Mills  Co.  This  completed  the  tech- 

nical phase  of  the  convention,  the  last 
day  being  devoted  to  a  meeting  of  di- 

rectors and  executives.  The  conven- 
tion was  closed  with  an  entertainment 

on  Saturday  evening  at  Carnegie  In- 
stitute. 

Gary  Counsels  Optimism 
and  Confidence 

in  Future 
Prefacing  his  remarks  at  the  opening 

of  the  twenty-first  annual  meeting  of 
the  American  Iron  and  Steel  Institute, 
held  in  New  York  City  on  May  26,  with 
a  frank  statement  of  confidence  and 
optimism  in  the  future  of  American 
business,  Elbert  H.  Gary,  chairman  of 
the  board  of  the  United  States  Steel 
Corporation,  delivered  an  interesting 
analysis  of  conditions  in  the  United 
States,  taking  up  legislative  and  indus- 

trial problems  which  directly  affect  the 
present.  The  meeting  was  well  at- 

tended by  prominent  steel  producers 
and  manufacturers. 

In  a  clear  definite  manner  Judge 
Gary  presented  a  message  of  common 
sense  philosophy.  It  was  a  message 
filled  with  encouragement,  and  the 
earnestness  with  which  he  spoke 
greatly  impressed  his  audience.  What 
he  said  on  the  great  subjects  now  fore- 

most in  the  minds  of  the  public,  de- 
serves the  sober  thought  of  every  fair- 

minded  citizen.  The  tariff  revision  he 

likened  to  an  "intermittent  disease," 
appearing  at  least  with  every  change 
in  administration  if  not  with  every 
session  of  Congress.  He  deplored  the 
fact  that  the  work  done  and  the  data 
collected  by  the  National  Tariff  Com- 

mission at  great  expenditure  of  public 
money,  had  been  entirely  ignored.  To- 

day the  tariff  has  become  largely  a 
local  issue,  favoring  certain  classes 
and  not  adjusted  to  suit  the  welfare  of 
the  body  politic.  That  there  is  urgent 
need  for  a  permanent  tariff  commis- 

sion consisting  of  well  paid  and  non- 
partisan men  to  adjust  rates  on  a 

scientific  basis  seemed  to  him  to  be 
quite  evident. 

On  the  much  discussed  subject  of  the 
soldier  bonus  he  counseled  that  final 
judgment  be  deferred.  Because  of  the 
already  heavy  burden  of  taxation  the 
country  is  not  reaping  the  full  limit  of 
its  opportunities;  far  better  at  this 
time  it  seemed  to  him  to  employ  the 
funds  required  by  a  bonus  bill  in  mak- 

ing the  necessary  extensions  to  indus- 
try so  urgently  required;  that  in  thus 

furnishing  employment  the  need  for  a 
bonus  would  be  shown  to  be  in  a  great 
measure  unnecessary.  If  and  when  a 
bonus  is  paid  the  fairest  method  least 
likely  to  burden  the  people  at  large 
seemed  to  him  to  be  by  taxation, 
equally  distributed.  He  said  that  he 
believed  the  sales  tax  represented  the 
fairest  method  of  all. 
On  the  subject  of  Government  in 

business  he  said  that  governmental 
regulation  and  investigation  of  indus- 

try was  to  be  welcomed,  provided  it 
was  conducted  along  non-partisan  lines. 
He  thought  there  was  a  disposition 
lately  to  exempt  labor  and  farmer 
organizations  from  any  such  super- 

vision. This  exemption  gave  to  such 
organizations  power  to  do  things  bene- 

ficial to  themselves  but  injurious  to 
others — in  short  to  create  class  dis- 

tinction. He  declared  that  govern- 
mental regulation  could  never  be  suc- 

cessful unless  applied  fairly  and 
equally  to  all. 
As  to  future  business  conditions 

Judge  Gary  held  out  great  hopes. 
Though  obscured  at  times  since  the 
signing  of  the  Armistice,  profitable 
business  and  general  prosperity  for  all 
industries  and  for  the  people  of  this 
country  are  today  nearer  realization 
than  at  any  time  before. 

At  the  banquet  in  the  evening,  held 
in  the  Hotel  Commodore,  Judge  Gary 
presided.  Earl  French  was  the  guest 
of  honor. 

Machinery  Company  Denied 
Another  Hearing 

On  the  ground  that  the  case  was 
heard  twice  before  the  Supreme  Court 
and  all  phases  of  the  controversy  con- 

sidered. Solicitor  General  Beck,  for  the 
Government,  has  opposed  the  motion  of 
the  United  Shoe  Machinery  Co.,  for  re- 

hearing; and  modification  of  the  court's decree  in  the  case  which  banned  leases 
of  shoe  machinery  under  the  anti-trust 
law.  He  opposes  authority  being  given 
the  District  Court  to  permit  use  of 
clauses  in  the  leases  which  under  other 
circumstances  might  not  be  violative  of 
the  law,  on  the  basis  that  it  would  open 
up  the  case  to  endless  litigation  and  de- 

feat the  effectiveness  of  the  decree. 

Veterans'  Bureau  Can  Supply 
Trained  Workmen 

The  United  States  Veterans'  Bureau 
has  130,738  ex-service  men  in  training 
status  who  are  receiving  instruction  in 
every  trade  of  industry  and  in  agricul- 

ture. They  are  completing  their  courses 
at  the  rate  of  500  a  month.  Manufac- 

turers who  want  personnel  trained  in  a 
particular  vocation,  are  asked  to  write 
to  the  Rehabilitation  Division,  Em- 

ployment Section,  U.  S.  Veterans' Bureau,  Washington,  D.  C. 
The  Government  is  conducting  the 

largest  trade  and  industrial  school  in 
the  world  in  which  more  than  130,738 
students  are  enrolled.  The  instruction 
in  these  vocations  is  furnished  in  lead- 

ing colleges,  technical  and  commercial 
schools,  as  well  as  in  business  establish- 

ments, shops  and  on  farms.  The  men 
are  in  training  in  every  state  in  the 
union  and  in  every  large  city  in  the 
country.  In  all  the  large  industrial 
centers  the  men  who  have  received  this 
intensive  training  from  the  Government 
are  available  for  positions.  Every  vo- 

cation is  represented  and  any  employer 
who  needs  additional  personnel  will  be 
furnished  such  personnel  from  his 
vicinity  in  short  time  by  notifying  the 
bureau. 

These  men  are  not  permitted  to  ter- 
minate their  training  until  the  bureau  is 

assured  that  they  are  skilled  workmen 
and  capable  of  carrying  on  in  the  voca- 

tion for  which  they  are  trained,  and 
meet  the  requirements  of  the  com- 

mercial, industrial  and  agricultural 
world. 

The  public  has  the  impression  that 
the  majority  of  men  who  are  receiving 
vocational  training  suffer  from  amputa- 

tions. This  impression  is  erroneous  as 
statistics  compiled  by  the  bureau  show 
that  less  than  two  per  cent  of  the  men 
in  training  suffer  from  amputations. 

Employers  who  wish  to  employ  these 
ex-service  men  who  have  been  trained 
and  whose  ability  to  successfully  carry 
on  in  a  vocation  has  been  assured  by  the 
training  given,  should  correspond  with 
the  above  address,  state  the  type  of 
personnel  required,  when  the  position  is 
available  and  the  place  of  employment. 

General  Conditions  in  Italy 
Show  Better  Business 

Unemployment  in  Italy  which 
reached  the  high  point  of  606,819  on 
Feb.  1,  has  registered  576,284  on 
March  1,  and  498,606  on  April  1,  says 
a  cable  to  the  Department  of  Com- 

merce from  Mr.  MacLean,  commercial 
attache  at  Rome.  Business  failures 
still  reflect  unsettled  conditions  in 
Italy,  and  during  April  totaled  277,  as 
compared  with  306  during  the  previous 
month,  and  110  during  April  of  last 

year. 

The  Bachi  index  of  wholesale  prices, 
based  on  the  average  price  in  1920  of 
seventy-six  commodities,  registered 
84.37  for  April  as  compared  with  85.43 
for  March,  and  90.1  for  February. 
December  exports  were  approx- 

imately 865,000,000  lires,  an  increase 
of  147,000,000  lires  over  those  of  the 

previous  month. Government  expenditure  during  the 
five  month's  period  of  last  year,  July 
to  November,  amounted  to  6,291,000,- 
000.  This  represents  a  decrease  of 
approximately  2,238,000,000  from  those 
of  the  same  period  in  1920. 
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Germany's  Labor  Problem 
Wage  Regulations  Retard  Production — High  Rents  and  Living  Costs  a  Burden - 

Management  Hampered  by  Union  Rules — Exchange  the  Barometer  of  Business 

(Continued  from  last  week's  issue.) 
It  is  part  of  the  labor  regulations 

that  wages  are  settled  by  agreement 

■between  employers'  associations  and 
employees'  iinions.  Such  agreements, 
called  "wage  tariffs,"  are  concluded  in 
large  towns  locally,  in  small  towns  and 
in  the  country  for  districts.  They  are 
contracted  for  a  specific  time,  some- 

times a  year,  but  can  be  terminated  by 
notice  of  a  month  or  so,  according  to 
special  arrangements.  They  include 
also  stipulations  for  additional  pay- 

ments like  subsidies  to  wife  and  chil- 
dren, provisions  for  holidays,  and 

stipulations  for  piecework  payment, 
especially  the  minimum  earnings 
granted  to  pieceworkers. 

The  network  of  regulations,  cleverly 
woven  round  the  wage  problem,  natur- 

ally acts  as  a  retarding  force.  Spread 
over  the  whole  field  of  production  and 
exercised  with  special  care  and  exact- 

ness where  necessities  of  life  are 
■concerned  (in  which  respect  it  is 
further  helped  by  the  criminal  law 
dealing  with  excess  profits),  it  has 
«nabled  the  administration  to  keep 
prices  down,  even  after  the  control  of 
prices  on  food  stuffs  and  other  com- 

modities has  been  removed.  It  is, 
however,  very  doubtful  whether  this 
expedient  will  work  permanently.  Re- 

cent developments,  resulting  in  an 
upward  rush  of  all  prices,  are  rather 
alarming  in  this  respect.  They  are, 
of  course,  caused  by  the  unprecedented 
depreciation  of  the  currency,  but  the 
disquieting  side  of  it  consists  in  the 
fact  that  prices  by  their  great  inertia 
will  not  stop  simultaneously  with  the 
exchange  fluctuations. 

The  Rent  Factor 

Deliberate  actions  of  the  government 
to  keep  prices  down  have  in  the  course 
of  time  diminished  to  the  care  taken 
of  grain  prices  exercised  by  contribu- 

tions from  public  funds.  This  last 
remnant  of  the  control  of  food  stuffs 
has  recently  been  abandoned,  and  the 
insig^iificant  reaction  on  the  living  cost 
is  proof  of  the  fact  that  this  measure 
has  in  its  import  been  greatly  over- 

rated. There  is,  however,  another 
factor  which  is  of  far  greater  im- 

portance, and  deserves  special  atten- 
tion, not  only  because  it  is  frequently 

overlooked  by  observers  from  outside, 
but  also  because  it  will  supply  the 
administration  with  an  effective  control 
of  living  costs  long  after  all  other 
means  will  have  ceased  to  work.  'This 
is  the  rent  factor  which  absorbed  in 
pre-war  times  from  one-third  to  one- 
fourth  of  the  average  workman's  in- 

come. This  part  of  his  expenditure  has, 
however,  only  doubled.  If  the  prices 
of  all  commodities  would  reach  the 
equivalent  of  the  pre-war  standards, 
and  the  workman  had  to  be  paid  ac- 

cordingly, he  could  not  claim  increase 
of  the  part  of  his  income  going  to- 

wards housing  expenses,  except  for  the 
insignificant  doubling  of  his  rent  which, 
apart  from  all  other  factors,  would 
allow  his  income  to  be  kept  down  below 

By  our  BERLIN  CORRESPONDENT 

pre-war  level  by  from  25  to  30  per 
cent.  This  is  important  in  view  of  the 
much  feared  approach  of  prices  to  the 
gold  standard.  It  appears,  therefore, 
that  the  property  owners  are  carrying 
to  a  large  degree  the  burden  of  the 
administration's  labor  policy. 

The  following  diagram  shows  five 
interesting  curves,  which  held  together 
are  a  very  lucid  illustration,  not  only 

of  the  labor  problem  but  of  Germany's whole  industrial  situation. 28 
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The  first  curve  shows  the  movement 
of  the  exchange,  the  second  that  of  the 
living  cost.  Of  the  three  stepped 
curves,  the  first  indicates  the  move- 

ment of  the  wages  of  the  miners,  the 
second  that  of  the  building  laborers,  and 
the  third  those  of  the  machinists.  The 
diagram  extends  over  the  years  1920 
and  1921.  The  abscissa  in  the  diagram 
demonstrate  the  ratio  of  the  respective 
figures  to  the  pre-war  level.  The  curve 
of  depreciation  (ratio  to  parity)  only 
reaches  as  far  as  September,  1921. 

Regarding  living  cost,  it  should  be 
mentioned  that  the  exactness  of  the 
statistic  index  figures  upon  which  the 
diagram  is  based  is  strongly  ques- 

tioned, not  only  by  the  workingman 
but  also  by  a  number  of  economists. 
It  is  contended  that  if  the  index  fig- 

ures were  composed  in  a  way  conform- 
ing with  pre-war  living  standards,  and 

not  with  apparently  much  lower  ones, 
they  would  show  a  much  stronger  de- 

flection. Comparing  living  costs  with 
money  depreciation,  it  is  seen  that  the 
first  are  in  some  measure  following  the 
latter,  leaving  a  wide  margin  between. 
It  is  interesting  to  note  that  the  re- 

covery of  the  currency  in  1921,  ex- 
tending from  January  almost  to  July, 

is  hardly  reflected  in  the  living  ex- 
penses, although  the  reversion  was 

sharp.  Though  the  curve  of  living  costs 
show  a  number  of  fluctuations,  its 
upward  tendency  as  a  whole  is  un- mistakable. 

In  none  of  the  three  groups  of  work- 
men seen  in  the  diagram,  nor  in  any 

other,  have  wages  ever  been  reduced, 
not  even  when  the  currency  recovered 
from  nearly  100  to  39m.  to  the  dollar. 
On  the  contrary,  the  unbroken  upward 
movement  of  wages  in  the  time  corre- 

sponding with  that  recovery  was  rather 
marked.  This  fact  will  explain  the 
prevalent  fear  that  in  the  case  of  a 
future  reverse  of  the  exchange  move- 

ment, with  conflicting  conditions  so 
much  more  pronounced  than  in  1920, 
the  curves  representing  money  and 
cost  of  labor  might  one  day  intersect, 
which  point  would  no  doubt  mark  a 
most  severe  crisis. 

Divergence  of  Rates 

It  is  peculiar  to  note  how  far  the 
wages  of  the  three  groups  represented 
in  the  diagram  differ.  The  wages  of 
miners  and  for  building  labor  keep 
close  together;  the  wages  of  the 
machinists'  unions,  which  comprise  all 
workers  in  the  metal  industry,  are  re- 

maining however  far  below.  The  wages 
of  the  miners  follow  closely  the  move- 

ment of  living  costs,  and  have  in  places 
even  gone  beyond  them.  This  is  due 
to  the  fact  that  the  miners  occupy  a 
rather  privileged  position  among  the 
workmen.  With  regard  to  building 
laborers,  the  explanation  is  not  so  easy. 
The  reason  is  that  building  laborers 
have  during  the  war  and  the  years  im- 

mediately following,  in  a  large  number 
joined  other  vocations,  and  cannot  be 
persuaded  to  return  to  their  old  trade, 
unless  special  inducement  is  offered. 
In  spite  of  the  small  amount  of  build- 

ing work  going  on,  workmen  are  scarce, 
a  condition  which  gave  the  unions  a  clue 
to  put  forward  claims  for  higher  wages 
than  are  paid  to  other  groups  of workmen. 

Much  has  been  written  and  said  about 
the  unhealthiness  and  hot  house  nature 
of  German  prosperity,  and  although  the 
arguments  derived  therefrom  have  been 

frequently  used  for  the  country's  cause 
in  the  reparations  problem  and  are 
probably  flavored,  they  are  by  no  means 
without  foundation.  The  manufac- 

turers are  pointing  out  incessantly  that, 
granted  equal  conditions  with  foreign 
rivals,  German  industry  could  not  com- 

pete with  them.  Any  one  going  through 
German  factories — even  at  the  present 
time,  when  intensity  of  production  is  at 
its  highest,  calling  forth  all  reserves  of 
energy— can  bear  witness  that  this  com- 

plaint is  correct  in  a  large  measure.  It 
must  be  remembered  that  the  way 
traversed  since  the  revolution  is  marked 
by  a  forced  retreat  on  the  part  of  the 
employers,  strevra  with  concessions  to 
the  workmen,  cutting  deep  into  the 
scope  of  management  of  the  works. 

The  eight-hour  day  is  declared  by  the 
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employers  to  be  the  greatest  evil  in- 
flicted upon  them.  The  shop  council 

law,  with  the  strong  protection  it  gives 
the  workman  against  dismissal,  the 
prohibition  of  overtime,  and  the  large 
financial  burden  the  employer  has  to 

bear  for  providing  towards  workmen's welfare  institutions,  are  further  adding 
to  the  discontent.  The  workmen  on 
their  side  are  dissatisfied  by  the  ex- 

tent of  concessions  they  have  derived 
since  their  ascendancy  to  power.  If 
disorganization  and  dissolution  have 
not  set  in,  and  gradual  recovery  even 
taken  place,  it  is  not  the  fault  of  the 
new  state  of  affairs,  but  solely  due  to 
the  innate  discipline  and  industriousness 
of  the  race.  Quite  apart  from  other 
conditions,  the  impossibility  to  dismiss 
workmen  for  incompetence  suffices  to 
frustrate  all  efforts  to  develop  efficiency 
and  exercise  economy.  Nothing  has 
been  done  yet  to  make  the  best  of  the 
new  order  of  things.  Hardly  anywhere 
have  attempts  been  made  to  speed  up 
the  working  process  in  compensation  of 
the  reduced  working  time.  Manufac- 

turers declare  that  such  speeding  up  is 
impossible  in  view  of  the  frame  of  mind 
of  the  workmen. 

In  this  contention  they  are  believed. 
They  are  solely  dependent  on  the  good 
will  of  the  workmen.  If  the  latter  feel 
like  spending  an  hour  over  work  which 
could  be  done  in  half  the  time,  the 
manufacturer  cannot  interfere.  If 
there  is  not  sufficient  work,  time  is 
"stretched,"  otherwise  it  is  also 
stretched  because  there  is  no  spur  for 

filling  it  adequately  with  work.  Exist- 
ing regulations  prevent  anything  which 

would  reward  diligence  and  punish 
laziness.  The  spirit  of  equalizing,  the 
basic  socialistic  doctrine,  is  ruling  the 
whole  situation.  Differentiation  is  most 
effectively  eliminated.  The  working 
speed  and  the  economy  which  manufac- 

turers can  effect  are  those  that  the 
workmen  accord  them  voluntarily  from 
their  sense  of  duty  and  honor.  That 
the  results  are  not  exactly  poor  speaks 
highly  for  both.  But  even  as  it  is, 
economy  and  efficiency  in  production 
have  sunk  considerably  below  the  pre- 

war standard.  The  individual  efficiency 
of  the  workman  may  in  the  average 
have  reached  60  per  cent  of  the  old 
standard,  but  in  the  case  of  economy 
this  percentage  is  much  less. 

Spirit  Lacking 

This  is  not  entirely  due  to  remissness 
on  the  side  of  the  laborers,  but  in  a 
large  measure  to  an  entirely  dispropor- 

tionate increase  of  overhead,  deprecia- 
tion of  machinery,  inferior  quality  of 

tools,  and  last  but  not  least  to  the 

■whole  system  lacking  spirit  and  "pep." 
Moreover,  it  can  be  noticed  that  work- 

men, as  well  as  manufacturers,  have 
frequently  lost  all  sense  of  economy, 
doubtless  due  to  the  continuous  de- 

preciation of  money  and  because  the 
elasticity  of  its  value  has  so  far  saved 
manufacturers  from  feeling  the  pinch. 
They  seem  to  have  forgotten  the  old 
methods  of  making  both  ends  meet, 
and  are  relying  upon  the  vicious  circle, 
which  is  in  the  habit  of  closing  up 
automatically  between  increased  cost  by 
a  rise  of  sale  prices  contingent  with  a 
further  depreciation  of  the  currency. 

Probably  the  most  dangerous  item  of 
the  unhealthy  conditions  prevailing 
consists  of  the  fact  that  business  is 
not  ruled  as  it  used  to  be  by  the  laws 
of  supply  and  demand,  but  by  the 
money  exchange.     A  little  diagram  re- 

cently prepared  by  the  State  Bureau 
of  Statistics  shows  two  curves.  One 
depicts  the  extent  of  unemployment; 
the  other  the  exchange  of  the  dollar 
in  Berlin.  The  chart  demonstrates  this clearly. 
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In  explaining  the  way  this  diagram 
is  drawn  up,  it  should  be  mentioned 
that  the  graduation  of  the  abscissa  is 
not  equi-distant  but  in  the  logarithmic 
order,  which  it  is  alleged  more  clearly 
demonstrates  the  run  of  a  curve.  If, 
for  instance,  the  mark  would  drop  from 
30  to  15  cents,  this  would  in  an  or- 

dinary diagram  be  expressed  by  a  large 
drop.  If,  however,  it  sunk  from  1  to 
i  cent,  the  deflection  in  the  diagram 
would  hardly  be  visible,  although  it 
would  mean  a  drop  from  100  to  200m. 
to  the  Dollar.  In  the  diagram  the 
curves  representing  unemployment  and 
the  movement  of  the  dollar  exchange  in 
Berlin  are  running  exactly  counterwise. 
The  dependency  of  business  on  the 
fluctuations  of  the  exchange  is  even 
increasing  as  the  movement  of  prices 
is  more  and  more  drawn  into  the 
vortex.  Up  to  now,  it  has  been  pos- 

sible to  preserve  a  certain  continuity 
of  prices,  but  during  the  last  months 
a  growing  tendency  has  become  notice- 

able of  prices  quickly  following  the 
inflections  of  the  currency.  This  is 
no  doubt  due  to  the  fact  that  the  prices 
of  a  number  of  commodities  of  every- 

day use  have  already  reached  pre-war 
parity,  and  for  this  reason  are  bound 
to  follow  the  lead  of  the  money  market, 
thereby  Influencing  the  rise  and  fall 
of  the  whole  market  to  a  certain 
degree.  The  money  exchange  has  be- 

come the  business  man's  barometer. 
Like  the  seaman's  first  glance  in  the 
morning  is  up  to  the  sky,  the  German 
business  man's  first  look  is  at  the  dollar 
exchange.  This  state  of  things  would 
probably  not  be  so  dangerous  if  the 
money  market  were  controlled  with  a 
view  to  maintaining  a  certain  steadi- 

ness, or  if  at  least  it  were  left  to  itself. 
But  this  is  not  the  case.  The  relation 
of  the  mark  to  the  dollar  is  by  no  means 
ruled  solely  by  the  state  of  the  finances, 
but  rather  strongly  by  hopes  and  dis- 

appointments, based  upon  happenings 

cf  the  most  divergent  nature,  political 
and  economic.  This  picture  of  Ger- 

many's economic  life  is  unique  and  full 
of  unhealthy  perversity.  Jokers  say 
that  when  Lloyd  George  smiles  in 
Genoa,  eggs  get  cheaper  in  Berlin. 
This  is  not  a  mere  jest  but  contains 
more  than  a  grain  of  truth.  It  is  cer- 

tainly true  that  a  number  of  mark 
speculators,  bulling  or  bearing  it  at 
will,  are  able  to  shake  the  whole  struc- 

ture of  business  life  to  the  very  founda- 
tions. All  the  institutions  devised  to 

protect  the  business  man  against  the 
effects  of  currency  fluctuations  and 
contracts  concluded  in  foreign  standard 
currency,  are  of  no  avail  in  such  emer- 

gencies. The  trend  of  business  bears 
no  more  semblance  to  a  uniform  current 
but  rather  to  a  whirlpool  full  of  eddies 
and  undercurrents,  making  navigation 
extremely  difficult  and  dangerous.  In 
view  of  this  picture,  the  prosperity  seen 
everywhere  looks  puffed  up  and  un- healthy. 

A  Great  Wage  Problem 

Although  the  advantages  of  a  stabil- 
ized currency  are  obvious  and  realized 

everywhere,  the  feeling  among  business 
men  in  this  direction  is  divided.  There 
is  no  doubt  that  in  the  case  of  a 
stabilized  exchange,  no  matter  in  what 
relation  to  parity  stabilization  is  ef- 

fected, prices  and  wages  would  adjust 
themselves  to  the  standard  of  currency, 
and  gradually  run  up  close  to  it,  thus 
diminishing  the  economic  advantages 
producers  now  enjoy.  Stabilization  of 
the  currency  would  squash  all  hope  of 
a  future  improvement  of  the  exchange. 
This  hope  plays  an  important  part  in 
the  present  scheme  of  things.  If  wages 
and  prices  are  soaring  up,  a  timely 
arranged  bulling  of  the  mark  has  never 
failed  to  check  this  movement.  A  good 
many  of  the  arguments  used  to  keep 
wages  down  rest  upon  the  unsettledness 
of  the  exchange.  The  most  effective 
argument,  for  instance,  against  the 
strongly  advocated  scheme  of  putting 
wages  on  a  sliding  scale  is  supplied  by 
the  possibility  of  a  recovery  of  the 
exchange,  in  which  event  the  wages 
would  be  forced  down.  If  this  is  ac- 

companied by  a  "propaganda  of  hope" through  the  public  mouthpieces,  and 
with  fluctuations  of  the  exchange 
clearly  demonstrating  that  the  mark 
might  go  up  as  well  as  down,  a  state 
of  uncertainty  is  produced  which  so 
effectively  dims  the  vision  of  every- 

one that  the  treatment  of  the  labor 
problem  can  follow  the  crooked  course 
into  which  economic  conditions  force  it, 
without  iti  becoming  clearly  visible  to 
the  observer. 

Moline  Plow  Reorganized 
The  Moline  Plow  Co.,  Moline,  111.,  has 

been  reorganized  and  has  taken  in  the 
Stephens  Motor  Car  Co.  as  a  subsidiary. 
The  new  company  is  being  launched 
with  $16,000,000  of  current  assets  and 
with  all  current  indebtedness  cleared 
from  its  books,  except  a  few  accrued 
current  expenses.  The  officers  of  the  re- 

organized company  are:  President, 
George  N.  Peek;  vice-presidents,  H.  S. 
Johnson,  R.  W.  Lee,  F.  W.  Edling,  C. 
B.  Rose  and  H.  B.  Dinneen;  secretary, 

L.  C.  Shonts;  treasurers,  F.  N.  Hon- 
enigman  and  John  Hammerich.  Frank 
O.  Wetmore,  president  of  the  First  Na- 

tional Bank  of  Chicago,  is.  chairman  of 
the  board. 
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A  10  per  cent  reduction  in  our  rail- 
way freight  rates  and  a  meeting  of  the 

world's  greatest  bankers  in  Paris  to 
consider  lending  between  one  and  four 
billion  dollars  to  Germany  were  the 
outstanding  events  of  last  week  in  the 
business  world. 

Their  significance  is  not  yet  appre- 
ciated or  rightly  understood.  In  the 

stock  market  the  reduction  in  freight 
rates  was  unfavorably  construed  and 
this  construction  was  reflected  by  a 
slight  decline  in  railway  shares.  It 
will  be  short  lived,  for  the  lower  rates 
will  greatly  augment  the  traffic  and 
bring  an  increase  in  gross  earnings 
that  will  benefit  both  the  country  and 
the  carriers. 
When  about  two  years  before  his 

death  I  was  talking  of  railway  rates 
to  the  late  E.  H.  Harriman  he  said: 

"Price,  give  me  the  gross  and  I  will 
take  oare  of  the  net.  The  earnings  of 
a  railway  depend  upon  the  density  of 
its  traffic.  If  I  can  get  all  the  freight 
I  can  haul  that  is  all  I  want." 
In  these  epigrams  Mr.  Harriman 

briefed  the  policy  that  made  his  roads 
successful.  The  larger  the  traffic  the 
cheaper  he  was  able  to  carry  it,  and  I 
venture  the  prediction  that  the  increase 
in  gross  revenue  which  will  follow  the 
rate  reduction  ordered  last  week  will 
be  so  surprising  that  the  railways  will 
themselves  take  the  initiative  in  apply- 

ing for  a  further  reduction.  Cheaper 
transportation  and  greater  profits  I 
believe  would  be  the  effect  if  Secretary 
Mellon's  proposal  for  removal  of  gov- 

ernment restrictions  on  rate  making 
for  five  years  were  adopted,  though 
there  is  little  likelihood  that  it  will 
win  public  support.  But  as  the  reduced 
rates  do  not  take  effect  until  July  1, 
reduced  earnings  are  to  be  expected 
during  June  because  those  who  can  will 
delay  shipments  until  the  new  rates 
apply. 

A  Revival  in  July 

I  have  previously  named  the  first  of 
July  as  the  date  upon  which  a  country- 

wide revival  of  business  would  be  due 
and  the  fact  that  it  is  upon  that  day 
that  the  lower  freight  rates  take  effect 
increases  my  confidence  in  the  coinci- 

dent arrival  of  a  business  boom. 
Transportation  is  the  very  life  blood 

of  economic  civilization  and  anything 
that  tends  to  cheapen  the  cost  of  carry- 

ing goods  from  the  producer  to  the  con- 
sumer must  make  for  prosperity.  It 

18  to  be  hoped  that  the  Interstate  Com- 
merce Commission  will  soon  order  a 

reduction  in  passenger  rates.  As  Com- 
missioner Cox  pointed  out  the  passen- 

ger traffic  is  now  7,000,000,000  revenue 
passenger-miles  below  normal  and  from 
this  statement  some  idea  can  be  had 
of  the  increase  in  travel  which  would 
follow  a  return  to  prewar  rates. 

As  to  the  German  loan  that  is  under 
■  *««onsideration  at  the  bankers'  confer- 

ence in  Paris,  it  can  probably  be  taken 
for  granted  that  a  bond  issue  will  be 
arranged  on  some  terms.    The  amount. 

the  rate  and  the  security  are  of  course 
undetermined  as  yet,  but  a  loan  that 
will  be  sufficiently  large  to  take  care 
of  her  reparation  payments  until  Ger- 

many gets  on  her  feet  is  so  obviously 
necessary  and  desirable  that  it  is  safe 
to  assume  that  it  will  be  made. 

There  are  some  who  doubt  whether 
any  substantial  proportion  of  such  a 
loan  would  be  subscribed  in  the  United 
States,  but  leading  bankers  here  think 
differently  and  believe  that  at  least 
$500,000,000  gold  bonds  could  be  sold 
in  this  country  if  the  rate  were  suffi- 

ciently attractive.  This  belief  is  based 
upon  the  theory  that  such  a  loan  would 
greatly  aid  in  liquifying  the  debts  due 
our  merchants  and  banks  by  Europe 
and  South  America  and  that  our  finan- 

ciers will  leave  nothing  undone  to  in- 
sure its  success. 

The  soundness  of  this  theory  is  un- 
questionable and  'as  the  arrangements for  the  loan  approach  consummation 

further  buoyancy  in  the  stock  and  com- 
modity markets  is  to  be  expected. 
Markets  Are  Sound 

The  confident  tone  that  has  recently 
prevailed  in  these  markets  showed  no 
abatement  last  week.  Copper  is  now 
up  to  14  cents.  Sugar  is  firmer  and 
as  the  suBplus  supply  disappears  higher 
prices  seem  indubitably  indicated.  Rub- 

ber is  steady  and  the  activity  in  the  tire 
business  is  commencing  to  make  an 
impression  upon  the  American  stocks 
of  rubber.  Cotton  has  been  steady. 
Everyone  is  bullish  on  cotton  and  the 
position  is  statistically  strong,  but  it 
should  not  be  forgotten  that  the  crop 
generally  improves  during  June. 

The  iron  and  steel  industry  is  almost 
booming,  but  the  much-talked-of  mer- 

gers are  held  up  pending  the  approval 
of  the  Attorney-General.  As  a  specu- 

lative influence  their  effect  is  probably 
spent.  Wool  and  silk  are  again  higher 
and  the  dry  goods  market  shows  more 
activity  from  day  to  day. 

The  New  England  textile  strike  is 
gradually  wearing  itself  out.  It  has  so 
wearied  the  New  England  manufac- 

turers that  many  of  them  are  talking 
about  moving  South,  but  it  is  unlikely 
that  any  of  them  will  actually  move, 
though  it  is  to  be  doubted  whether 
many  more  cotton  mills  will  be  built  in 
the  North. 
Money  is  still  easy,  though  the  in- 

creased borrovifing  of  New  York  stock 
brokers  is  gradually  absorbing  the  sur- 

plus funds  of  the  New  York  banks. 
Thomas  A.  Edison's  proposal  that 

the  Government  should  build  ware- 
houses for  the  storage  of  farm  products 

against  which  Federal  Reserve  Notes 
should  be  issued  for  half  the  average 
value  during  the  previous  25  years,  has 
attracted  not  a  little  attention  and  is 
said  to  have  been  favorably  received  by 
some  of  the  farm  "bloc"  in  ̂ Congress. 
It  appeals  to  the  agrarian  imagination, 
but  no  attempt  to  give  it  effect  seems likely. 

The  sale  of  40,994  shares  of  the  stock 

of  the  National  Bank  of  Commerce  in 
New  York  at  $267  per  share  for  ac- 

count of  the  Mutual  Life  Insurance  Co. 
and  the  Equitable  Life  Insurance  Co. 
of  this  city  is  something  of  novelty. 
The  stock  was  sold  within  two  hours 
and  the  success  of  the  offering  may 
indicate  that  the  investment  demand  is 
shifting  from  bonds  to  stocks.  Fewer 
new  securities  are  being  floated  and 
more  stock  issues  are  appearing  among 
them:.  The  demand  for  funds  for  cur- 

rent business  uses  is  increasing  and  as 
industrial  improvement  continues  the 
money  market  will  surely  tighten. 
Country  banks  are  said  to  have  been 
active  buyers  in  the  bond  markets, 
employing  funds  which  business  prob- 

ably will  want  within  a  few  months, 
and  steady  expansion  of  Federal  Re- 

serve rediscounts  is  to  be  looked  for. 
Perhaps  it  is  already  under  way,  for 
the  report  of  the  system  for  the  week 
ended  May  24  shows  that  bills  on  hand 
totaled  $592,604,000,  an  increase  of 
nearly  $30,000,000  over  the  previous 
week.  It  was  offset,  however,  by  the 
acquisition  of  $2,500,000  additional 
gold,  and  the  reserve  ratio  shows  only 
a  one  point  decline  to  77.5  per  cent. 
The  apathy  with  which  uhe  coal 

strike  is  regarded  is  not  favorable  for 
its  early  settlement.  The  union»lead- 
ers  seem  to  have  picked  the  time  for 
the  strike  with  more  shrewdness  than 
was  generally  considered,  for  it  is  re- 

ported that  in  some  fields  reviving 
industry  is  making  it  easy  for  the 
strikers  to  find  sufficient  work  to  keep 
them  alive  and  they  are  holding  out 
better  than  seemed  possible.  On  the 
other  hand  industry  professes  to  be 
well  supplied  for  at  least  two  months 
yet,  and  the  strike  is  not  likely  to 
create  a  critical  condition  until  July. 
Of  almost  as  great  importance  is  the 
setback  which  the  building  boom  is 
experiencing  in  Nev/  York  and  Chicago 
through  labor  troubles,  including  bomb- 

ings, strikes,  and  the  intolerable  juris- 
dictional disputes  of  the  unions. 

These  are  the  black  spots  of  the 
picture.  They  are  almost  invisible  in 
the  sunshine  which  floods  the  view. 
Though  we  realize  that  there  are  clouds 
which,  arising  in  Washington  or 
Europe,  may  appear  over  the  horizon, 
for  the  present  it  seems  perfectly  safe 
to  venture  out  without  an  umbrella. 

Machinists  in  U.  S.  Best  Paid 
in  World 

In  a  Senate  tariff  debate  last  week. 
Senator  Gooding  of  Idaho  gave  the 
average  daily  wage  of  machinists  in 
various  countries.  In  the  United  States 
he  stated  they  were  $6.40;  in  England 
$2.90;  in  France  $1.38;  in  Japan  $1.50; 
in  Italy  82  cents  and  in  Germany  72 
cents.  The  Senator  gave  these  figures 
as  an  argument  for  protecting  the 
American  workmen  against  the  prod- 

ucts of  cheaper  labor. 
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Gages,  Spark  Plug,   Limit,  "Trilock" 
Pratt  &  Whitney  Co.,  Hartford,  Conn. 

"American  Machinist,"  February  2,   1922 

The  gage  set  is  made  to  S.A.E3 
standard  limits  and  consists  of  a 
double-end  limit  plug  gage,  a  'go" 
and  "no-go"  templet  in  one  unit, 
and  a  setting  plug  for  the  templet 
with  a  cylindrical  plug  for  checking 
the  root  diameter.  The  pitch  diam- 

eters of  the  plugs  are  0.841  and 
0.843  in.  and  the  tolerance  for 
tapped  holes  is  0.002  in.  The  temp- 

let pitch  diameters  are  0.836  and 
0.839  in.,  giving  0.003  in.  tolerance 
for  the  threads  on  the  body  of  the 
.spark-plug.  There  is  a  neutral  zone 
of  0.002  in.  between  the  maximum 
sparlt-plug  and  minimum  hole  sizes. 

(•rinding    Machine,    Motor    Drive    for 

Grand  Rapids  Grinding  Machine  Co.,  Grand  Rapids,  Mich. 

"American  Machinist,"  February  2,   1922 

This  arrangement  for  motor  drive  is  ap- 
plied to  the  No.  1  universal  grinding  ma- 

chine. The  stand  consists  of  a  cast-iron 
base,  into  which  is  screwed  an  upright  sec- tion of  heavy  iron  pipe,  carrying  at  its  top  a 
table  casting  to  which  are  bolted  the  motor 
and  countershaft.  The  grinding  machme  is 
bolted  to  the  base  casting.  The  startmg 
switch  is  located  on  the  column,  directly 
back  of  the  machine.  Any  make  of  motor 
may  be  used  and  a  reasonable  variation  in 
motor  speeds  is  allowable. 

Lathe,  Engine,   Coneless,   Geared-Head,   18-in. 
Boye  &  Emmes  Machine  Tool  Co.,  Cincinnati,  Ohio. 

"American  Machinist,"   February  9,   1922 

The  headstock.  reversing  gear 
and  arrangement  for  mounting 
the  driving  motor  are  different 
from  the  standard  lathe  design. 
Twelve  spindle  speeds  are  ob- 

tained by  shifting  the  jaw 
clutches.  The  spindle  is  con- 

trolled by  a  vertical  lever  on  the 
apron  and  an  auxiliary  lever  be- 

low the  headstock.  The  range  of 
spindle  speeds  is  from  9  to  350  r. 
p.m.  Longitudinal  and  cross 
feeds    cannot    be    engaged    while 
screw-cutting.  Forty  threads,  from  2  to  56  per  in.  can  be  cut 
without  changing  gears.  Feeds,  J  to  224  per  in.  Floor  space,  10 
X   3   ft.     Weight,    4,270   lb. 

Grinding    Attaeliment,    Cylinder,   Latlie,  "Klteco** 
laberty  Tool  Co.,   1080   Springfield  Ave.,   Irvington,  X.  J. 

"American  Machinist,"  February  9,  1922 

The  machine  is  attachabli'  to 
an  engine  lathe  having  a  swing 
of  14  in.  or  more.  The  work  hold- 

er is  mounted  on  the  lathe  car- 
riage, the  spindle  head  on  the 

ways;  and  the  headstock  of  the 
machine  drives  the  rotary  feed  of 
the  wheel  spindle.  .Spindle  drive 
is  by  means  of  a  }-hp.  electric 
motor.  An  eccentricity  up  to  1 
in.  in  diameter  can  be  obtained, 
the  amount  being  varied  by  a 
screw  graduated  to  0.0005  in. 
Cylinder  bores  from  2U  to  7  in. 
in  diameter  can  be  ground.  Longi- 

tudinal   work   feed    is   obtained   by 
using  the  lathe  carriage  feeds.     .Siiindle  jpeed,  5,600  r.p.m.  Weight, 500  lb. 

Saw,    Cut-off,    («wing,  Motor-on-Arbor,   No.   3(i 
Oliver   Machinery   Co.,   Grand    Rapids,    Mich. 

"American   Machinist,"   February   2,    1922 

The  machine  is  made  with  three 
frame  lengths,  5  ft.  5  in.,  7  ft.  5  in., 
and  9  ft.  5  in.  The  motor  operates  on 
three-phase,  60-cycle,  220  or  440  volt 
alternating  current,  has  3  hp.,  and  runs 
at  a  speed  of  3,600  r.p.m.  The  saw  car- 

ried is  ordinarily  16  in.  in  diameter  and 
is  protected  by  a  guard.  The  motor  is 
cor»trolled  by  a  push  button  above.  The 
device  can  be  furnished  with  the  motor 
mounted  on  top  of  the  swinging  bracket 
and  belted  to  the  saw  arbor,  or  larger 
size  saws  can  be  driven  from  a  coun- tershaft. 

Grinder  and  Buffer,   Flexible-Shaft 
Valley    Electric   Co.,    St.    Louis,    Mo. 

"American   Machinist,"   February   2,   1922 

The  ball-bearing  motor  used  to 
drive  the  wheel  is  mounted  in 
trunnions  in  a  fork  that  is  car- 

ried on  ball  bearings  for  swivel- 
ing  the  motor  in  any  direction. 
The  flexible  shaft  permits  the 
wheel  to  be  moved  to  any  posi- 

tion. Different  types  of  abrasive 
wheels  may  be  employed.  The 
device  is  made  in  both  i  and  J 
hp.  sizes  to  operate  on  either  110- 
or  220-volt  alternating  current  of 
60  cycles  and  one-  or  three-phase. 
or  on  direct-current  of  the  same 
Voltage.     Bench  space,   14   in.   square. Weight,  80  to  100  pounds. 

Screwdriver,   Ratchet,   Hand 
H.  D.  Chapman,  2929  Clifton  Ave.,  Baltimore,  Md. 

"American  Machinist,"  February  9,  1922 

The  device  is  made  in 
three  sizes.  With  it  a 
strong  torque  can  be  ob- 

tained on  the  screw  at 
the  same  time  that  the 
axial  pressure  is  ap- 

plied. The  top  of  the  handle  is  rigidly  fa.stened  to  the  shank  or 
blade.  The  lower  part  of  the  handle  at  the  center  of  the  tool  is 
free  to  rotate  about  the  shank.  By  means  of  a  ratchet  device, 
this  lower  handle  may  be  engaged  with  the  blade  so  that  it  is 
free  to  turn  in  one  direction  only.  This  direction  may  be  re- versed. 

Forming  Machine,   Cutting-Off,  Duplex 
L.  P.  Brown  Machine  and  Tool  Co.,  Attleboro,  Mass. 

"American   Machinist,"   February   9,   1922 

The  machine  forms  and  cuts  oft 
parts  not  requiring  turret  tools,  but 
ordinaril.v  machined  on  an  automatic 
screw  machine.  It  has  two  spindles.  A 
two-speed  countershaft  provides  6 
feed  changes  from  240  to  1,820  r.p.m. 
The  feed,  independent  of  the  forming 
movements,  may  be  set  to  any  lengtii 
up  to  3  in.  Forming  tools  independ- 

ently adjustable  antl  carried  on  a 
single  cross  slide,  operate  simultane- 

ously. Cut-off  tools  are  carried  on 
slides  at  an  angle  of  30  deg.  to  the 
vertical  to  allow  clearance  between  the 
forming  and  cut-off  tools.  Floor 
space,  44  X  26  in. 

Clip,  paste  on  3  x  5-in.  cards  and  file  aa  desired 
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William  Gleason,  of 
Rochester,  Dead 

William  Gleason,  pioneer  manufac- 
turer of  machine  tools,  and  president 

of  tiip  Gleason  Works,  of  Rochester, 
K.  Y.,  died  at  his  home  in  that  city  on 
May  24.    He  was  86  years  old. 

Mr.  Gleason  came  to  this  country 
from  Ireland  in  1851  and  learned  the 
machinist   trade   in   the   shop   of    Asa 

WILLIAM  GLEASON 

Smith  in  Rochester.  During  the  Civil 
War  he  worked  in  Colt's  Armory  in 
Hartford,  Conn. 

In  1865  he  returned  to  Rochester  and 
organized  the  nucleus  of  the  present 
machine  works.  In  1873  he  perfected 
■what  is  said  to  be  the  first  practical 
bevel  gear  planer.  _  Since  then  he  has 
turned  cut  several  important  impro^-e- 
ments  in  the  design  of  gear  planers. 

Of  late  years  he  has  been  inactive  in 
the  management  of  the  Gleason  shops, 
leaving  that  to  his  son  James  E.  Glea- 

son. A  daughter,  Kate  Gleason,  is  a 
vice-president  of  the  company,  and  is 
one  of  the  few  mechanical  engineers  of 
her  sex  in  the  country.  She  is  well 
known  for  her  designs  of  gear  ma- 
chines. 

American  Foundrymen  in 
Rochester  Next  Week 

Plans  have  practically  been  com- 
pleted for  the  annual  convention  and 

exhibit  of  the  American  Foundrymen's 
Association  to  be  held  in  Rochester, 
N.  Y.,  June  5  to  9.  A  comprehensive 
program  of  technical  papers  covering 
every  phase  of  the  foundry  and  allied 
industries  has  been  prepared  by  the 
committee  on  arrangements.  The 
speakers  include  some  of  the  most  im- 

portant men  in  the  industry.  Nine  ses- 
sions will  be  devoted  to  reading  of 

technical  papers  and  committee  reports. There  will  be  an  international  session 
at  which  papers  by  American,  British, 
French  and  Belgian  foundrymen  will 
be  read  and  discussed.  Other  sessions 
will  include  steel,  brass,  aluminum, 
gray  iron,  industrial  relations,  molding 
sand  research,  malleable  cast  iron  and 
a  general  business  session.  As  has 
been  the  custom  in  the  past,  a  joint 
non-ferrous  *e>.8ion  will  be  held  with the  Institute  of  Metals  Division  of  the 
American  Institute  of  Mining  and 
Metallurgical  Engineers. 

The  exhibit  is  expected  to  be  oneof, the  largest  ever  held. 

Amortization  Requirements 
Regulations  62,  relating  to  Income 

Tax  and  War  Profits  and  Excess  Profits 
Tax,  under  Revenue  Act  of  1921,  pro- 

vide, in  respect  to  amortization  of  war 
facilities,  Article  184  (2),  that  in  the 
case  of  property  subject  to  amortiza- 

tion, the  value  in  use  shall  be  "not 
greater  than  the  estimated  cost  of  re- 

placement under  normal  post-war  con- 
ditions, less  depreciation. 

Prior  to  the  promulgation  of  Regula- 
tions 62,  it  was  not  possible  to  amortize 

war  facilities,  which  were  in  full  use 
in  a  going  business.  The  new  regula- 

tions, however,  provide,  as  indicated 
above,  for  amortization  of  what  is 
commonly  referred  to  as  excess  cost. 
Roughly  speaking,  the  amortization 
which  might  be  allowed  on  such  a 
facility  would  be  the  difference  between 
the  original  cost  and  the  estimated 
normal  replacement  value.  The  accu- 
mulatio.T  of  data  necessary  to  establish 
such  normal  replacement  cost  is  neces- 

sarily a  considerable  task.  Engineers 
of  the  amortization  section  have  already 
called  upon  a  majority  of  the  machine 
tool  manufacturers  and  have  secured 
such  data  as  was  requested.  There  are, 
however,  a  number  of  manufacturers 
who  have  not  yet  been  asked  for  this 
information.  The  writer  has  been 
irformed  that  it  is  the  intention  of 
the  Bureau  of  Internal  Revenue  to 
write  to  such  manufacturers  requesting 
this  information.  This  data  is  to  be 
used,  as  indicated  above,  to  determine 
the  difference  between  the  cost  of  ma- 

chine tools  during  the  war  and  the  cost 
of  the  same  articles  under  post-w-ir 
conditions.  This  information  is  neces- 

sary in  order  to  enable  the  department 
to  determine  proper  allowances  for 
amortization  and  all  prices  are  held 
strictly  confidential. 

Where  such  information  is  not  on  file 
in  the  Department,  there  is  either  a 
delay  while  it  is  being  secured,  or  if 
the  manufacturer  is  unwilling  or  dil- 

atory   in    supplying    it,    the    claim    is 

necessarily  settled  without  it — possibly 
to  the  detriment  of  the  taxpayer. 

It  is  evident,  therefore,  that  the  work 
of  the  amortization  section  will  be 
greatly  expedited  if  all  requested  data, 
as  indicated  above,  is  furnished  by  the 
manufacturer.  The  settlement  of  in- 

come tax  claims  tends  to  stabilize  con- 
ditions in  the  machine  tool  industry, 

and  also  among  the  machine  tool 
builder's  customers.  This  is  an  in- 

direct result  that  follows. 
As  the  latest  current  price  on  any 

article  is  also  a  factor  in  determining 
normal  post-war  replacement  costs,  it 
is  essential  that  the  latest  prices  be  on 
file  in  the  department  at  all  times.  It 
is  recommended  that  machine  tool 
builders  furnish  this  information  to 
the  chief  of  amortization  section  as  soon 
as  any  new  lists  are  issued.  This  in- 

formation will,  of  course,  be  held 
strictly  confidential. 

Henry  H.  Morse,  Chief  of 
Commerce  Division 

Secretary  of  Commerce  Hoover  has 
announced  the  appointment  of  Henry 
H.  Morse,  of  Boston,  to  be  chief  of  the 
specialties  division  of  the  Bureau  of 
Foreign  and  Domestic  Commerce.  The 
appointment  becomes  effective  July  1. 
Mr.  Morse  brings  to  the  bureau  the 
wide  experience  in  the  export  trade,  an 
intimate  acquaintance  with  foreign 
markets  and  a  wide  practical  knowl- 

edge in  the  field  of  specialties.  He  is 
-well  known  in  New  England  business 
circles,  having  served  as  chairman  of 
the  Boston  Export  Round  Table  since 
1919,  and  as  chairman  of  the  committee 
on  Trade  Expansion  of  the  National 
Boot  and  Shoe  Manufacturing  Associa- 

tion. He  -was  honorary  vice-chairman 
of  the  National  Foreign  Trade  Conven- 

tion in  Cleveland,  in  1921,  and  is  at 
present  the  director  of  the  New  Eng- 

land ■Chamber  of  Commerce,  and  chair- 
man of  the  Advisory  Committee  on 

Foreign  Miails. 

DOMESTIC  X  PORTS  OF  METAL  WORKING  MACHINERY  FROM  THE  UNITED  STATES.  FOR THE  MONTH  OF  MARCH,  1 922 

J?^?,?.                    Planers,  Sharpening 
T    .1.                     *?,  Dnlling                Shapera  and   Grinding 
Lathes                   Machines               and  Slotters        MilUng  Machines  Machines 

Number    Dollars  Number  DoUars  Number    Dollars  Number  Dollare  Number  DoUars 
Countries 

Belgium.... 
Denmark   
France   
Greece   
Latvia   
Netherlands . . . Norway   
Spain   
Sweden   
England   
Scotland   
Canada-Maritime Province.  .  .  . 

Quebec  and Ontario   
Prairie  Province 
British  Col.  and 
Yukon   

Mexico   
Cuba   

Argentina   Brazil   
Chile   
Colombia   
Peru   
Venezuela   
British  In(iia..  .  , 
China   
Other  Dutch 

East  Indies. .  . .lapan   
Palestine  and 

Svria   

Philippine  Islands Australia   
British  South 
Africa   
British  East 

Africa   

Total   

21 
3 

2 

18 

3 
6 
3 
I 
5 

"2 
"6 

2 
I 
I 

13 

l'
 

1,099 1,435 
2,266 

'1,809 

2,611 

"438 

10,193 
800 

3,028 15,846 

1,269 119 
31,881 

718 8,881 

1,619 

'  5,295 

14,866 

1,012 
300 
347 

660 

659 

30 
I 20 

93 
3 

60 
85 

145 

575 
985 

1,348 

174 

1,653 9 

7,657 
12,182 

1,292 416 

52 

24,284 

180 

41 

4,014 

I,I6S 
199 

I,I4S 

2,328 

350 

10,640 

5,441 

100 

392 
140 

2,459 

1,117 

2,560 

4,479 

9,129 

8 
30 

'32 

I 
41 

36 

45 

350 

3,087 

113 

139 

936 

2,087 

'16.188 

188 

71 
38 17,797 658 

14 

9 
2 

296 

520 
169 

57 
1 

■■'827 

669 

is 

2 
2 

■■  "7i 

1.435 

135 

31 

'4,709 

7 
27 

'765 

196 
41 

106,551   168    51,097   19 
41 25,817   579    51,378 
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Attachment,   Lathe.   Bevel-Gear  Turning 
Warner  &  Swasey  Co.,  Cleveland,  Ohio. 

"American  Machinist,"  February  9,  1922 

The  attachment  is  used  on  Xo. 
3-A  universal,  hollow-hexagon  tur- 

ret lathe  when  machining  bevel- 
gear  blanks.  It  is  interchangeable 
with  the  top  slide  of  the  lathe  car- 

riage, and  cuts  all  standard  angles 
i)n  blanks  up  to  14  in,  in  diameter. 
Two  tool  slides  are  operated  by  the 
hexagon  turret  and  saddle.  A  shaft 
mounted  on  the  turret  engages  a 
double  pinion  in  the  saddle,  and 
transmits  motion  to  the  tool  slides. 
The  front  slide  operates  on  one  side 
<>f  the  gear  and  the  rear  slide  on 
the  other,  both  moving  at  the  same 
time. 

Urilling   Machine,    Sensitive,    Electric,    Motor-Driven,    12-in. 
Louisville  Electric  Mfg.  Co..  Louisville,  Ky. 

"American  Machinist,"  February  9,  1922 

The  speed  of  the  spindle  can  be  easily  ad- 
justed. The  table  is  counter-balanced  by  a 

weight  in  the  column.  A  J-hp.  motor  running  at 
1,725  r.p.m.  is  used.  The  motor  and  controlling 
switch  are  built  in  the  machine,  the  motor  being 
furnished  to  suit  the  available  circuit.  The  ma- 

chine is  made  in  both  bench  and  floor  types,  and 
is  furnished  with  a  V-block,  cup  and  point  cen- 

ters. Capacity,  up  to  i-in.  hole  in  the  center  of 
a  12-in.  circle.  Spindle  speed,  450  to  1,200  r.p. 
m.     Height,  76  inches. 

Toolmaliers'  Knee  and  Box  Parallel,  Precision 
Simplex  Tool  Co.,  Woonsocket,  R.   1. 

"American  Machinist,"  February  9,  1922 

The  toolmakers'  knee,  adapted 
tor  gage  and  small  work,  may  be 
used  for  both  inspecting  and  lay- 

ing out  work  either  with  or  with- 
out a  magnetic  chuck  and  clamped 

directly  to  any  surface.  It  is 
made  in  one  size,  2}  x  3  x  4  in. 
The  precision  box  parallel,  for 
larger  work  than  the  ordinary 
parallel,  is  used  in  either  the  ma- 

chine shop  or  toolroom  for  in- 
siiecting  and  laying  out  large 
work.  It  is  made  in  four  sizes 
from  4  X  4  X  6  to  6  X  14  X  16  inches. 

Press,   Arbor.   Garage,   Hand-Operated 
Evansviile  Arbor  Press  Co.,  Evansville,  Ind. 

"American  Machinist,"  February  9,  1922 

Presses  Nos.  8  and  9,  shown  on 
the  left,  have  stationary  table*: 
with  10-in.  openings.  The  table 
on  the  Nos.  8-B  and  9-B  presses, 
shown  at  the  right,  consists  of  a 
pair  of  adjustable  side  bars.  The 
uprights  are  channels  40-in.  apart. 
A  handwheel  provides  for  nuick 
return  of  the  ram.  Work  diam- 

eter. N'o.  8,  30  in.  ;  No.  9.  40  in. 
Largest  arbor  opening,  8  in.  Ca- 

pacity over  table:  No.  8,  27i  in.  ; 
Xo.  8-B.  36  in. ;  No.  9,  30  in. ;  No. 
9-B,  44J  in.  Weight:  No.  8,  585 
lb.;  No.  8-B,  450  lb.;  No.  9,  715 
lb.;  No.  9-B,  585  lb. 

Wrench,   Pipe,    Chain 
Armstrong  Bros.  Tool  Co.,  Chicago,  111. 

"American  Machinist,"  February  9,  1922 

The   wrench  jaws  are   pro- 
vided  with   long   bearings   on 

the   bar.   and  with   flanges  to 
guide   the   chain   and   to  pro- tect   it    from   abrasion.      Two 
types    of    chain,   can    be   fur- 

nished, the  flat-link  style  as  shown,  and  the  cable-link  chain.    The 
wrench   is  made  in  seven  sizes,  for  use  on  pipe  and  fittings  from 
i  to  16  in.     Wrench  length,  20  to  78  in.     Chain  length,  13J  to  72 
in.     Weight  53  to  98  lb. 

Sand   Blast,  Portable.  Hose-Type,  Small  Size 
Pangborn  Corporation,  Hagerstown,  Md. 

"American  Machinist,"  February  9,  1922 

The  hose  machine  consists  of  a  suction- 
type  gun  controlled  by  a  trigger  in  the 
handle.  The  motion  of  the  compressed  air 
carries  the  sand  from  the  hopper  to  the 
gun  body.  The  body  forms  a  mixing  cham- 

ber for  the  air  and  abrasive,  giving  it  a 
swirling  action.  Nozzles  are  interchange- 

able. The  blast  operates  on  any  air  pres- 
sure from  5  to  100  lb.  A  small  cabinet  that 

can  be  set  over  the  hopper  of  the  hose  sand- 
blast, as  illustrated,  can  be  supplied  for 

cleaning  small  parts. 

Sawing  Machine,   Hack,   Motor-Driven 
Louisville  Electric  Mfg.   Co.,  Louisville,  Ky. 

"American  Machinist,"  February  9,  1922 

The  vise  swivels  and  is  graduated. 
The  stroke  length  is  adjustable  from  5 
to  7  in.  Two  speeds,  45  and  90  strokes 
per  minute,  are  provided.  Stock  up  to 
5  in.  thick  can  be  cut.  The  feed  is  by 
gravity,  anid  the  saw  arm  can  be  raised 
and  held  in  any  position.  An  automatic 
stop  shuts  off  the  motor  when  the  piece 
has  been  cut  off.  The  motor  has  a  ca- 

pacity of  i  hp.  and  is  fitted  with  ball 
bearings.  The  machine  can  be  mounted 
on  wheels.  Floor  space,  18  x  36  in 
Height,   36  in.     Weight,   450   lb. 

Screwdriver,    Offset,    "Utility" 
Porter  Products  Corporation,  Brewerton,  N.  Y. 

"American  Machinist,"  February  9,  1922 

The  device  is  used  in  close  quar- 
ters, being  developed  for  automobile 

use.  It  operates  with  the  handle 
at  right  angles  to  the  screw.  On 
each  of  the  four  sides  of  the  head 
is  a  blade  set  at  an  angle  of  45  deg. 
to  the  one  on  each  side  of  it.  The 
tool  is  rotated  between  each  stroke 
to  bring  a  different  blade  into  use. 
Because  of  the  leverage,  large 
weod  screws  or  machine  screws 
can  be  easily  set  up,  or  screw  bolts  that  have  rusted  in  place 
can  be  loosened.  The  tool  is  made  in  three  sizes,  },  j  and  i  ln„ 
the  thickness  of  the  blades  being  0.040,  0.050  and  0.078  inch. 

hVHHi,  ^^B 

Clip,  paste  on  3  x  5-in.  cards  and  file  as  desired 
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Beginning  June  first,  the  Arrow  Tool 
and  Manufacturing  Co.,  of  Bridge- 

port, Conn.,  will  be  known  as  the  Fors- 
berg  Manufacturing  Co.  The  change 
is  being  made  because  another  com- 

pany in  the  same  field  has  a  prior 

right  to  the  name  "Arrow." The  Modern  Machine  Tool  Co.,  Jack- 
son, Mich.,  has  taken  over  the  stock 

and  machinery  of  the  Sprague-Hayes 
Manufacturing  Co. 

The  Reliance  Steel  and  Tool  Co.,  of 
New  York,  has  moved  its  offices  from 
24   Murray   St.,   to   30   Church   Street. 

The  Spaflford  Machine  Screw  Works, 
Inc.,  of  Hartford,  Conn.,  has  filed  a 
voluntary  petition  in  bankruptcy  in  the 
U.  S.  District  Court  at  New  Haven; 
showing  liabilities  of  $40,638  and  as- 

sets of  $25,314. 
Jenkins  Bros.,  manufacturers  of 

valves,  etc.,  Bridgeport,  Conn.,  follow- 
ing conferences  with  the  workmen,  de- 

cided to  go  on  a  five-day  per  week 
schedule.  The  company  has  been  work- 

ing six  days,  but  in  changing  to  the 
five-day  schedule,  the  working  hours 
will  not  be  affected,  as  the  new  schedule 
will  be  arranged  so  as  to  get  in  the 
forty-eight  hours  per  week. 
The  Remington  Arms  Co.,  Bridge- 

port, Conn.,  has  recently  incorporated 
Tinder  the  laws  of  the  State  of  Connec- 

ticut, as  a  separate  corporation,  the 
Remington  Cutlery  Works,  to  manufac- 

ture pocket  cutlery,  etc.  The  capital 
of  the  cutlery  branch  will  be  $25,000, 
and  the  incorporators  are:  Chauncey 
B.  Carver,  William  B.  Stitt  and 
Charles  R.  Barrett,  all  of  New  York 
city.  There  will  be  no  change  in  the 
management  or  policy  of  the  company, 
and  the  new  firm  will  be  operated  as 
a  subsidiary  of  the  larger  concern.  The 
knives  will  be  manufactured  in  the 
Bridgeport  plant. 

The  Hampden  Grinding  Wheel  Co., 
of  Springfield,  Mass.,  has  been  incor- 

porated under  the  laws  of  Massachu- 
setts, to  manufacture  grinding  wheels, 

etc.  The  firm  will  take  over  the  pres- 
ent plant  and  business  of  the  Hamp- 
den Corundum  Wheel  Co.  in  that  city. 

The  capital  stock  is  $100,000  and  the 
incorporators  are  Willard  P.  Leshure, 
John  M.  Collins  and  Frank  S.  Hatch. 
Mr.  Leshure,  who  was  president  of  the 
old  company,  will  be  the  president  of 
the  new  concern. 
The  Murmac  Manufacturing  Co., 

Inc.,  of  Gloucester,  Mass.,  has  been 
incorporated  under  the  laws  of  Massa- 

chusetts to  conduct  a  general  machine 
shop,  etc.  The  capital  stock  of  the  new 
company  is  $25,000;  the  incorporators 
are  John  A.  Moran,  David  F.  Murphy 
and  Morgan  J.  McSweeney,  of  247  Es- 

sex St.,  all  of  Salem,  Mass. 
The  Merwin  Screw  Co.,  Inc.,  Bridge- 

port, Conn.,  recently  incorporated  to 
manufacture  and  deal  in  screws,  etc., 
has  opened  a  shop  at  143  Bennett  St., 
that  city.  The  company  organized  re- 

cently by  the  election  of  the  following 
officers,  who  are  also  the  directors: 
Fred  H.  Merwin,  president  and  treas- 

urer; N.  A.  Walsh,  vice-president; 
Edna  W.  Merwin,  •secretary. 
The  Lomar  Manufacturing  Co., 

Middletown,  Ohio,  manufacturers  of 
shock  absorbers,  has  been  incorporated 
with  a  capital  stock  of  $100,000. 
OflScers  are:  C.  W.  Shartle,  Jr.,  presi- 

dent   and    general    manager;    Thomas 

Randolph,  vice-president;  L.  L.  Lomar, 
general  superintendent. 
The  Murphy  Valve  Co.,  Columbus, 

Ohio,  which  was  recently  incorporated 
for  $50,000,  has  elected  Paul  R.  Good 

as  president;  Harry  B.  Redding,  vice- 
president;  Walter  S.  Jones,  secretary; 
was  William  G.  Jones,  treasurer. 

At  the  annual  meeting  of  the  stock- 
holders of  the  Superior  Sheet  Steel 

Co.,  Canton,  Ohio,  the  following  officers 
were  elected:  W.  W.  Irwin,  president; 
H.  A.  Roemer,  vice-president  and  gen- 

eral manager;  H.  S.  Renkert,  treas- 
urer; D.  A.  Williams,  assistant  general 

manager;  M.  C .  Summers,  general 
manager  of  sales;  P.  I.  Howenstine, 
assistant  treasurer;  U.  K.  Becker,  sec- retary. 

Announcement  has  been  made  that 
the  Blake  Pump  and  Condenser  Co.,  of 
Fitchbui-g,  Mass.,  will  locate  in  Alli- 

ance, Ohio,  and  perparations  are  now 
under  way  to  move  the  machinery  to 
that  city.  In  the  new  location  the  con- 

cern will  be  known  as  the  Alliance 
Pumping  and  Machinery  Co. 
The  Ketchum  Tool  Equipment  Co., 

L.  Leroy  Ketchum,  president,  856 
Broad  St.,  Bridgeport,  Conn.,  tool  manu- 

facturers, has  recently  filed  a  petition 
in  bankruptcy  in  the  United  States 
District  Court. 

The  Acme  Machine  Co.,  of  Hartford, 
Conn.,  has  filed  a  petition  in  bank- 

ruptcy in  the  United  States  District 
Court,  giving  liabilities  of  $67,151,  and 
assets  of  $20,467.50. 

The  Wagner  Electric  Manufacturing 
Co.,  of  St.  Louis,  Mo.,  announces  the 
removal  of  its  Salt  Lake  City  office  to 
313  Dooly  Building. 

Earl  Constantine,  executive  sec- 
retary of  the  National  Industrial 

Council,  has  been  appointed  assistant 
to  John  E.  Edgerton,  president  'jf  the National  Association  of  Manufacturers. 
He  will  be  located  at  the  headquarters 
of  the  association  at  50  Church  St., 
New  York  City. 

Frank  Higgins,  works  manager  of 
the  Willys-Morrow  plant  in  Elmira, 
N.  Y.,  has  left  that  position  to  engage 
in  business  for  himself. 

Tobias  Dantzig  has  resigned  as  re- 
search engineer  of  SKP  Industries,  Inc. 

He  will  engage  in  scientific  and  techni- 
cal consulting  work  specializing  in 

bearing  problems. 

0.  H.  Dallman,  formerly  of  the 
Vanadium  Alloy  Steel  Co.,  has  joined 
the  sales  force  of  the  Independent  Pneu- 

matic Tool  Co.,  of  Chicago.  Mr.  Dall- 
man will  travel  out  of  the  general 

offices  in  Chicago. 

George  \7.  Way  has  Joined  the  De- 
troit sales  force  of  the  Union  Drawn 

Steel  Co.,  of  Beaver  Falls,  Pa.  For 
several  years  he  has  been  a  specialty 
salesman  lor  the  Carnegie  Steel  Co.  in 
the  Michigan  territory,  leaving  there  to 
become  general  sales  manager  of  the 
Cromwell  Steel  Co.,  of  Cleveland.  For 
the  past  year  he  has  been  in  charge  of 
sales  in  the  Middle  West  for  the  Elec- 

tric Alloy  Steel  Co.  of  Youngstown. 
John  A.  Peebles,  general  foreman 

of  the  Willys-Morrow  plant  in  Elmira, 
N.  Y.,  has  resigned. 

Henry  Ross  Jones,  formerly  presi- 
dent of  the  United  Alloy  Steel  Corpora- 
tion, of  Canton,  Ohio,  has  been  elected 

chairman  of  board  of  directors  of  the 
fifteen  million  dollar  Dominion  Alloy 
Steel  Co. 

F.  W.  Murphy  has  resigned  as  head 
of  the  highway  products  department  of 
the  Truscon  Steel  Co.,  Youngstown, 
Ohio.  He  has  joined  the  sales  force  of 
the  J.  Ira  Davey  Co.,  of  Detroit. 
Edward  T.  McNulty  has  resigned 

as  superintendent  of  the  Yorkville, 

Ohio,  plant  of  the  Wheeling  Steel  Cor- 
poration to  become  general  manager  of 

the  Charcoal  Iron  Products  Co.,  at 
Washington,  Pa. 
Gorham  C.  Parker  has  organized 

the  Parker  Arbor  Co.,  Ann  Arbor, 
Mich.,  for  the  manufacture  of  the 
Parker  drill  chuck  arbors. 
Edwin  P.  Hopfer,  purchasing  agent 

of  the  Hartford  Specialty  Machine  Co., 
Hartford,  Mass.,  has  been  appointed  a 
member  of  the  City  Planning  Commis- 

sion of  Hartford. 
W.  J.  Smith  has  been  appointed  spe- 

cial sales  representative  for  Ohio  and 
Michigan  for  the  Hill  &  Griffith  Co.  of 
Cincinnati,  Ohio. 

A.  H.  Benneill  has  resigned  from  the 
sales  staff  of  the  Youngstown  Sheet 
and  Tube  Co.,  of  Youngstown,  Ohio. 

F.  N.  Satter  has  resigned  as  chief 
inspector  with  the  Newton  Steel  Co., 
Newton  Falls  and  Youngstown,  Ohio, 
to  become  district  sales  manager  of  the 
Electric  Alloy  Steel  Co.,  of  Youngs- 
town. 

Obittxary 

A.  W.  GiBBS,  chief  mechanical  engi- 
neer of  the  Pennsylvania  Railroad  sys- 
tem, died  suddenly  on  May  19.  He  was 

66  years  old.  He  served  as  an  ap- 
prentice in  the  Altoona,  Pa.,  shops  of 

the  company  in  1879. 
William  Yeates,  founder  of  the  Lon- 

don Machine  Tool  Co.,  died  last  week 
at  his  home  in  London,  Ont.,  Canada, 
follovring  an  illness  extending  over 
many  months.    He  was  75  years  old. 

Isaac  Joseph,  president  of  the  Isaac 
Joseph  Co.,  iron  dealers,  and  of  the 
Edna  Brass  Manufacturing  Co.,  of 
Cincinnati,  Ohio,  died  suddenly  at  his 
home  in  that  city  on  May  23. 

F.  J.  Town,  superintendent  of  the 
foundry  of  the  Pittsburgh  Valve  and 
Fitting  Co.,  Pittsburgh,  Pa.,  died  at  his 
home  in  Barberton,  Ohio,  on  May  24. 
He  was  69  years  old. 

American        Foundrymen*8       Association: 
Annual  meeting,  Rochester.  N.  Y..  wcelc  of 
June  5.  Secretary,  C.  B.  Hoyt,  140  South 
Dearborn    St.,    Chicago,    111. 

American  Railway  Association:  Section 
III,  Mechanical;  Annual  meetlns,  Atlantic 
City,  June  14  to  21.  (Formerly  the  Master 
Car  Builders  and  the  Association  of  Mas- ter  Mechanics.) 

Society  of  Automotive  Engineers:  Sum- 
mer meeting.  White  Sulphur  Springs. 

W,  Va.,  June  20  to  24.  C,  F.  Scott,  29 
West  39th  St..  New  York  City,  Is  chairman 
of  the  convention   committee. 

American  Society  for  Testing  Materials: 
Twenty-fifth  annual  nveeting,  Chalfonte- 
Haddon  Hall  Hotel.  Atlantic  City.  June 
26  to  July  1.  Secretary.  C.  L.  Warwick. 
1315   Spruce   St.,   Philadelphia,   Pa. 
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Crtndingr  Machine,   Cutter,  Portable,   Bench,   "Elteco" 
Liberty   Tool  Co.,    lOSO    Springfield  Ave.,   Irvington,   N.  J. 

"American   Machinist,"   February   9,   1922 

The  motor  of  J-hp.  capacity 
can  be  driven  by  either  direct  or 
alternating  current,  and  is  mount- 

ed on  a  slide  to  adjust  the  ten- 
sion of  the  wheel-spindle  belt.  The 

wheel  head  has  a  transverse 
movement  of  4  in.,  obtained  by  a 
crank-operated  screw.  Straight 
grinding  work  is  mounted  on  cen- 

ters with  a  swing  of  7  in.  The 
maximum  distance  between  the 
centers  is  9  in.  For  grinding 
cutters  with  angles  or  tapers,  an 
attachment  is  provided  with  a 
longitudinal  movement  of  Ig  in. 
for  feeding  the  work,  the  feed 
screw  being  operated  by  a  crank. 

!$t»p,    CroM»-SUde,  I.athe 
Worcester  Latlie  Co..   Worcester,   Mass. 

"American  Machinist,"  February  9,  1922 

A  pinion  keyed  to  the  cross-feed 
screw  is  at  all  times  in  mesh  with 
a  gear  which  turns  freely  on  a 
stud  set  into  the  back  of  the  case. 
In  adjacent  faces  of  the  gear  and 
worm  wheel  are  stop  pins.  The 
pins  .stop  the  rotation  of  the  gear 
and  worm  wheel  at  a  pre-deter- 
mined  point.  The  0.001-in.  gradu- 

ations on  the  dial  are  spaced  J  in. 
apart,  for  close  adjustment.  The 
stop  is  imposed  against  the  rota- 

tion    of     the     screw,     instead     of 
against  the  forward  movement  of  the  slide.  The.  slide  may  be 
run  forward  or  back,  and  returned  by  turning  the  lever  to  re- 

engage the  stop  pins. 

Drill    and    Grinder.    Klectric,    Portable,    Combination 
Wodack  Electric  Tool  Corporation,  23  South  Jefferson  St., 

Chicago,  111. 

"American  Machinist,"  February  16,  1922 

The  tool  has  a  drilling  capacity 
of  S  to  S  in.  in  steel,  and  when 
used  as  a  grinder  carries  a  6  x  3 
in.  abrasive  wheel.  Two  speeds 
are  provided,  tlie  slow  one  for 
drilling,  the  fast  one  for  grinding. 
The  tool  can  be  quickly  changed 
from  high  to  low  speed  and  from 
grinding  to  drilling.  The  motor 
develops  J  hp.  and  is  universal, 
for  direct  and  alternating  current 
with  the  same  voltage.  The 
switch,  of  the  automatic-stop  type. 
Weight,   19   lb. 

is   located   in  the  handle   top. 

Jack.    .Vutomobiie,    "Hi-tlft" 
Weaver  Manufacturing   Co.,   Springfield,   111. 

"American  Machinist,"  February  16,  1922 

The  jack  is  used  in  garages  for  lift- 
ing trucks  and  passenger  cars,  and 

enables  the  operator  to  raise  one  end 
of  the  chassis  for  working  on  the 
under  parts  of  automobiles.  The  jack 
is  mounted  on  four  casters,  the  two 
near  the  operating  lever  having  ball 
and  roller  bearings.  The  arm  can  be 
raised  or  lowered,  by  means  of  a 
ratchet  and  worm  operated  by  a  long 
lever.  For  raising  and  carrying 
truck  wheels,  an  attachment  can  be 
fastened  to  the  end  of  the  arm.  .Sad- 

dle height,  7  to  38  in.  ;  with  screw  at- 
tachment, 45  in.  Lifting  capacity, 

5,000  lb.  Width,  40  In.  Weight,  225 
pounds. 

I'restometer,    Fluid    Gagre,    FiKton-RIng; 
Coats  Machine  Tool  Co.,   Inc.,  New  York,  N.   Y. 

"American   Machinist,"   February   9,   1922 

This  device  for  gaging  piston  ring  thick- 
ness consists  of  the  prestometer  fluid  mi- 

crometer gage  fitted  to  a  si)ecial  base.  It 
has  collapsible  legs,  and  wing  back  stops 
to  set  the  work.  The  base  has  two  slots, 
extending  radially  at  60  deg.  to  each  other 
from  the  point  of  contact  of  the  measur- 

ing ball,  to  hold  the  adjustable  contact 
points  in  position.  It  accommodates  rings 
of  any  diameter  up  to  5  in.  The  piston 
ring  rests  on  the  two  movable  contact 
points  and  on  the  stationary  one  directly 
under  the  ball  of  the  prestometer,  giving  a 
three-point  supi)ort. 

Finishing    Machine,    Air-Brake    Valve,    Senii-Autoniatic 
Walter  H.  Foster  Co.,  50  Church  St.,  New  York,  N.  Y. 

"American  Machinist,"  February  16,   1922 

The  machine  finishes  mechani- 
cally both  railroad  air-brake  slide 

valves  and  their  seats,  doing  the 
lapping  itself  and  maintaining 
flat  surfaces  to  the  edges  of  the 
ports  and  openings.  The  lapping 
plate  and  the  work  holder  rotate 
in  opposite  directions,  and  are  ec- 

centric to  each  other;  Thus,  the 
work  constantly  changes  its  po- 

sition on  the  lapping  plate,  so  as 
to  obtain  flat  surfaces  and  to 
keep  the  lapping  plate  true.  The 
reciprocating  laps  on  the  left  fin- 

ish the  seats  in  the  bodies  of  the 
valves.  A  1-hp.  motor  drives  the 
machine,  although  tight  and  loose 
pulleys  can  be  employed.  Floor 
space,  64  x  28  in.  Weight,  1,200 

pounds. 

Sawing"    Machine,    Band,    Metal-Cutting 
Clark  Tool  Works,  Inc.,  Belmont,   N.  Y. 

"American  Machinist,"  February  16,  1922 

The  features  of  the  machine  are  the 
movable  carriage,  gravity  feed,  work- 
holding  vise  and  motor  drive.  The 
two  speeds  are  controlled  by  a  handle 
on  the  outside  of  the  box.  The  table 
is  pivoted  in  the  center.  The  saw 
guides  are  mounted  on  the  table  and 
swing  with  it.  The  movable  carriage 
operating  on  the  table  is  provided  with 
a  gravity  feed  controlled  by  changing 
the  position  of  the  weight  on  the  lever. 
Stops  are  provided  to  adjust  the  travel. 
The  removable  work-holding  vise  holds 
the  work  at  any  angle  to  the  saw.  Ca- 

pacity, 6  X  12  in.     Table,  20  x  24  In. 

3Iarking    31a«liine,    Pantograph 
George  W.   Dover,    Inc.,   Providence,   R.  I. 

"American    Machinist,"    February   23,    1922 

The  machine  is  used  for  mark- 
ing in  multiple  with  diamond- 

pointed  tools.  The  design  or  pat- 
tern is  placed  on  the  table  at  the 

front,  and  traced  with  the  point 
connected  to  the  pantograph  mo- 

tion operating  the  arm  holding 
diamond-pointed  tools.  Thirty- 
four  of  these  tools  ma.v  be  em- 

ployed, and  they  cut  both  on  the 
top  and  on  the  bottom  of  the 
work  or  roll.  I.,enses  with  trade 
marks  invisible  to  the  naked  eye 
can  also  be  marked.  The  top  set 
of  diamonds  is  rotated  for  this 
work  by  individual  motors 
mounted  on  each  spindle. 

Clip,  paste  on  3  x  5-in.  cards  and  file  as  desired 
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Rise  and  Fall  of  Market 

Advances. — Further  upward  movements  In  metals  feature 

market,  electrolytic  copper  quoted  ic.  higher  at  New  York; 

lead  is  now  at  6.25c.  higher  than  last  week's  price  of  6c. 
Antimony  is  at  6.50c.  Active  demand  has  increased  the 

price  of  copper  sheets  ̂ c.  at  New  York,  copper  wire  has 

advanced  to  15c.,  and  copper  rods  to  18.75c.  Brass  sheets 

and  tubing  rose  from  i  to  Jc.  Tin  is  firm.  Zinc  sheets  are 

now  quoted  at  8.50c.,  advancing  ic.  over  last  week's  price. 
All  scrap  prices  have  advanced  from  i  to  3c.,  heavy  brass 
now  quoted  at  7c. 

Declines. — Linseed  oil  fell  to  91c.  from  95c.  because  of 
lack  of  demand.     Solder  has  dropped  2c.,  from  23  to  21c. 

IRON  AND  STEEL 

PIG  IRON — Per   gross    ton  —  Quotations    compiled    by    The Matthew  Addy  Co.: 
CINCINNATI 

No.  2  Southern     ^25 .  52 Northern  Basic    25  02 

Southern  Ohio  No.  2          2  ■"  50 

NEW  YORK— Tidewater  Delivery   Southern  No.  2  (Silicon  2.2S  to  2.7S)    28  56 
BIRMINGHAM 

No.  2  Foundry    17  SO 

PHILADELPHIA   
 

Eastern  Pa.,  No.  2x,  2.25-2.75  sil    26  36 
Virgmia  No.  2   ;■•     28,'34 5""^  •_•       23 .  50@2  5 .  SO Gf«yF°f8<=       25.00 CHICAGO 

v°"  ?  l°""i'^  '?"'  V  •  ■  •  ■  M-   22 .  50@24.00 No.  2  Foundry,  Southern,  sil  2.2S@2.7S       24. 17 
PITTSBURGH,  including  freight  charge  from  Valley 

No.  2  Foundry        24.16 
S""^        2S.00 Bessemer    26  96 

IRON  MACHINERY  CASTINGS-In  cents  per  pound: 
Pittsburgh.  .. 
Philadelphia  . 
Atlanta   
Detroit   
Birmingham. 
Denver   
New  Orleans. 
Minneapolis  . 
New   York.... 
Cincinnati. . . . 
Qeveland   
Chicago   

Light 

9.0 
8.5 
5.5 7.0 

12.0 
8.0 
6.0 
9.0 

9@10 6.0 

6.75 
5.0 

Medium 
6,0 

6.0 
5.0 
4.5 

4.5 

Heavy 

3.0 
3.0 
4.0 
3.0 3.0 

S.O 
3.5 
4.5 3.0 

4.5 
2.6 
3.S 

fro^J!*«  Jf~^"°?*'°L'  ?"  '"  """  P"  PO""'!  in  various  cities Iroin  warehouse;  also  the  base  quotations  from  mill: Pittsburgh, 

Blue  Annealed 
No.  10   
No.  12   
No.  14   
No.  16   

Black 
Nos.  17  and  21. 
Nos.  22  and  24. 
Nos.  25  and  26. 
No.  28   

Large 

Mill  Lou 
2  40 
2. 45 
2.50 
2.70 

3.00 
3. OS 
3.10 
3.  IS 

New  York 
3.48 

Cleveland       Chicago 

53 58 
68 

4.15 
4.20 
4.25 

4.35 

15 .20 

.25 .35 

SS 
60 
65 

3.90 

38 
.43 

.48 

58 10 

IS 
20 
30 

Galvanized  steel  sheets: 
Nos.  10  and  11.  3.15 
Nos.  12  and  14.  3  25 
Nos.  17  and  21.  3  55 
Nos.  22  and  24.  3  70 
No.26    3.85 
No.  28    4.15 

4.35 4.45 

4.75 4.90 

5.05 

5.35 

3.75 
3.8S 4. IS 

4,45 
4.60 

4.90 

4.30 

4.40 
4.70 
4.8S 

S.OO 

5.30 

WROUGHT  PIPE-The  following  discounts  are  to  jobbers  for carload  lots  on  the  latest  Pittsburgh  basing  card: 
Inches 

1  to3... 
Steel Black 

71 

Iron 
Black , .     44J 

BUTT  WELD 
Galv.  Inches 

58i  I  toll.. 
LAP  WELD 

Sli     2    39J 
55J     2ito4    42| 
51}     4Jto6    42} 
50}     7  to  12    40} 

BUTT  WELD,  EXTRA  STRONG,  PLAIN  ENDS 
Itol}       69  57^  ftol}       44} 2  to  3       70  58} 

LAP  WELD,  EXTRA  STRONG,  PLAIN  ENDS 

2    64 
2}  to  6    68 
7  to  8    65 
9  to  12    64 

2. 

2}  to  4 
4}  to  6 7  to  8. 

9  to  12 

62 

50} 

66 

54- 

65 

53- 

61 

471 

55 

41} 

2    40} 
2}  to  4    43} 
4}  to  6    42} 
7  to  8    35} 
9  to  12    30} 

Galv 

29} 

25} 

29} 
29} 

27} 

30} 

27} 
31} 
30} 

23} 
18} 

Malleable  fittings.     Classes  B  and  C,  Banded,  from' New  York stock  sell  at  net  list.    Cast  iron,  standard  sizes,  20-5%  off. 
WROUGHT  PIPE- Warehouse  discounts  as  follows: 

New  York      Cleveland  Chicago 

,       ,  .  ,  Black  Galv.  Black  Galv.   Black    Galv. 1  to  3  in.  steel  butt  welded.  66%   53%    60}%    47}%   62}%   48}% 
'Mn'"-Kn;"''"'''''Af  ̂ '^0*7%    58}%   44}%   S9}%   45}% Malleable  fittings      Classes  B  and  C,  Banded,  f?om  New  York 

stock  sell  at  list  less  10%.    Cast  iron,  standard  sizes,  32-5%  off. 

Open  hearth  spring  steel  (base) 
Spring  steel  (light)  (base)   
Coppered  Bessemer  rods(base). Hoop  steel   
Cold  rolled  strip  steel   

Floor  plates   .' ' 
Cold  finished  shafting  or  screw. 
Cold  finished   flats,  squares.. .  . 
Structural  shapes  (base)   , 
Soft  steel  bars  (base)   

Soft  steel  bar  shapes  (base).  . .  '. Soft  steel   bands  (base)   
Tank  plates   (base)   

Bar  iron    (2  00@2.10  at  mill).' .' ! 
Drill  rod  (from  list)   
Electric  welding  wire: 

New  York 4.00 

8.00 
7.00 
3.38 
6.2s 

4.70 
3.35 
3.85 2.58 

2.48 2.48 

2.98 

2.58 2.48 5S@u0% 

Cleveland  Chicago 
6.00  4.50 
6  00  6.00 
8.00  6.03 
2.81  3.13 
8.25  6. 35 
4.66  4.98 
3.00  3.30 
3.50  3.80 
2.41  2.38 
2.31  2.28 
2.31  2.28 

2.88 

2.41  2.38 
2.21  2.28 
55%  50% 

A  to  i . 

8.00   12@,13 
6.50   n@,i2 
6.25   10@,11 

METALS 

Current  Prices  in  Cents  Per  Pound 

Copper,  electrolytic  (up  to  carlots),  New  York.  .  .  14  50 
1  in,  5-ton  lots.  New  York    32   2S 

Lead  (up  to  carlots),   St.  Louis,  5.40  ;  New'  York'.".'.'.'.  "  "     6'  ̂5 Zinc  (up  to  carlots),  St.  Louis,  5.27};    New  York. ...  S.  6i{@6!'0O 

Aluminum,  98  to  99%  ingots,  1-lS  '^'^  ̂ °''''  Cleveland  Chicago 
ton  lots      19 .  20 

Antimony  (Chinese),  ton  spot       6 .  SO 
Copper  sheets,  base      20 . 2  5 
Copper  wire  (carlots)      15  .00 
Copper  rods  (ton  lots)        Ig   75 
Copper  tubing  (100-lb.  lots)        22   25 
Brass  sheets  (100-lb.  lots)          16  SO 
Brass  tubing  (100-lb.  lou)    19  SO 

20,00 
18.00 7.50 
6.2s 

20.00 23,00 16.50 16,25 

21.50 
19.50 

23,00 
23.00 

17.50 18. 7S 

19.60 20.50 
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METALS — Continued 

Brass  rods  (1,000-lb.  lots)      14.23  15.50  15.75 
Brass  wire  (carlots)      17.00  17.75 
Zinc  sheets  (casks)       8.50  17.25  15^75 
Nickel  (ingot  and  shot),  Bayonne,  N.  J.  36 .  00    
Nickel  (electrolytic),  Bayonne,  N.J.  .   39.00    
Solder  (J  and  i),  (caselots)      21.00  22.00  19.00 
Babbitt  metal  (fair  grade)      35.00  40.75  36.00 
Babbitt  metal  (commercial)      15.50  15.50  9.00 

SPECIAL  NICKEL  AND  ALLOYS— Price  in  cents  per  lb. 
Malleable  nickel  ingots        45 
Malleable  nickel  sheet  bars       47 

Hot  rolled  rods.  Grades  "A"  and  "C"  (base)        50 
Cold  drawn  rods.  Grades  "A"  and  "C"  (base)       60 
Copper  nickel  ingots        37 
Hot  rolled  copper  nickel  rods  (base)       45 
Manganese  nickel  hot  rolled  (base)  rods  "D" — low  manganese  54 
Manganese  nickel  hot  rolled  (base)  rods  "D"^high  manganese  57 
Base  price  of  monel  metal  in  cents  per  lb.,  f.o.b.  Bayonne,  N.J.: 
Shot      32.00     Hot  rolled  machined  rods  (base)   ..      48  00 
Blocks      32.00     Hot  rolled  rods  (base)       40.00 
Ingots     38.00     Cold  drawn  rods  (base)        50.00 
Sheetbars...   40.00     Hot  rolled  sheets  (base)       45.00 

OLD  METALS — Dealers'  purchasing  prices  in  cents  per  pound: New  York  Cleveland  Chicago 

Copper,  heavy,  and  crucible      12.50         11.75  10.25 
Copper,  heavy,  and  wire      12.00         11.00  9.25 
Copper,light,  and  bottoms      10.00          9.00  8  25 
Lead.heavy       4.75           450  3.65 
Lead,  tea       4.25           3.25  3.00 
Brass,  heavy        7  00           5.00  8.00 
Bras»,Iight       6.00          4.50  4.75 
No.  1  yellow  braisturningi       6.50           5.50  5  00 
Zinc       3.00           .^.00  2.50 

TIN  PLATES— American  Charcoal  Plates— Bright— Centi  per  lb. 
New       Cleve- 
York 

"AAA"  Charcoal  Melyn  Grade: 
IC,  20x28,    112  sheets       20.00 
IX,  20x28,    112  sheets       23.00 

"A"  Charcoal  Allaways  Grade: 
IC,  20x28,    112  sheets        17  00 
IX,  20x28,    112  sheets       20.00 

Coke  Plates,  Bright 
Prime,  20x28  in.: 

100-lb.,        112  sheets       12.50 
IC,  112  sheets         12.80 

Terne   Plate 

Small  lots,  8-lb.  Coating: 
100-lb.,    14x20         7.00         5  60 
IC.  14x20         7.25         5.85 

SHOP  SUPPLIES 
Current  Discounts  from  Standard  Lists 

land      Chicago 

18.25 
21.00 

16.00 
18.75 

11.00 
11.40 

18.50 
20.90 

17.00 

19.60 

14.50 

14.80 

7.25 
7.40 

MISCELLANEOUS 

New  York 

Cotton  waste,  white,  perlb.  .  .  .   30.07^@?0.1 
Cotton  waste,  mixed,  per!  b   055(^.09 
Wiping  cloths  per  M.,  13Jxl3i   
Wiping  cloths  per  M.,  13Jx20i   
Sal  soda,  100  lb.  lots    2  80 
Roll  sulphur,  360  lb.  bbl.,  per  100 

,.lb    2.85 
Lmseed  oil,  per  gal.,  5  bbl. lots.. .  .91 
White  lead,  dry  or  in  oil      100  lb.  kegs. 
Red  lead,  dry     1001b.  kegs. 
Red  lead,  in  oil     100  lb.  kegs. 
Fire  clay,  per  75  lb.  bag   
Coke,  prompt  furnace,  Connellsville..  .per  net 
Coke,  prompt  foundry,  Cou.clUviUe. .  .per  oet 

Cleve- 
land 

20.12 .09 
50.00 
55.00 
2.50 

Chicago 

$0.12 .09 55.00 
65.00 

2.65 

3.25  3.50 
.95  1.04 

New  York,  12.25 
New  York,  12.25 
New  York,  13.75 

.80  1 . 00 
ton  ?3.25@?3.50 
ton  ?4.25@24.7S 

Cleve- 

land   Chicago 
New 

w    ,.  York Machine  Bolts: 

All  sizes  up  to  1x30  in      60-10%   60-10%  J    60% 
IJand  ljx3in.  uptol2  in       60%   60-10-10%   60-10% 
With  cold  punched  sq.  nuts       40% 
With  hot  pressed  hex.  nuts  up  to  1x30 

in.  (plus  std.  extra  of  10%)       45%       J54.00  o£F 
Button  head  bolts,  with  hex.  nuts        30%      ?3.90  net 
Hex.  head  and  hex.  nut  bolts         35% 

Lag  screws,  coach  screws       60-5% 
Square  and  hex.  head  cap   screws   75—10% 
Carriage  bolts,  upto  1  in.,\  30in         45% 
Bolt  ends,  with  hot  pressed  nuts       55% 
Tap  bolts,  hex.  heads   4. 10-15%   
Semi-finished  nuts  f  and  larger        70%       75-5% 
Case-hardened  nuts         65% 
Washers.castiron,  Jin.,  per  lOOIb.  (net)  g5.00 
Washers, cast  iron,  |in. per  100  lb.  (net)  5. CO 
Washers,  round  plate,  per  100  lb.  Off  list  5 .  00 

Nuts,  hot  pressed,  sq.,  per  100  lb.  Off  list  3.25 
Nuts,  hot  pressed,  hex.,  per  100  lb.  Off  list  3 .  25 

Nuts,  cold  punched,  sq.,  per  100  Ib.Offlist  3.25 
Nuts,coldpunched,hex.,per  lOOIb.Offlist  3  25 Rivets: 

Rivets,  T^in.  dia.  and  smaller       60-10% 
Rivets,  tinned       60-10% 
Button  heads  j-in.,  J-in.,  1x2  in.  to  5 

in.,  per  1001b   (net)      $3.70  33.25 
Cone  heads,  ditto   (net)         3.80     3.35 

IJ   to    l|-in.    long,    all    diameters, 
£A'r/?.^perl001b         0.25 

75% 60% 

33.50 

3.50 

3.50 

3.50 
3.50 
3.50 

70% 
70% 

65-5% 
60-5% 

70-10% 
50-5% 

SS7o 

80% 

33.50 

3.50 

3.50  net 4.00 4.00 

4.00 

4.00 
60-10% 

4ic.  net 

f  in.  diameter   EXTRA 
J  in.  diameter     E  XTRA 
1  in.  long,  and  shorter     E  XTRA 
Longer  than  5  in    EXTRA 
Less  than  200  lb    EXTRA 
Countersunk  heads    EXTRA 

Copper  rivets   
Copper  burs   

0  15        

0  50       

0.50    ■   

0.25       
0.50       

0.35       33.35  base 
60-5%  50%      50-10% 
40%  50%         

33  00 
3.10 

O.IS 
O.IS 
0.50 
0.50 

0.25 0.50 

Lard  cutting  oil  (50  gal.  bbl.)  per  gal.       30  65       30.50      30.67i 
Machine  oil,  lubricating, (50  gal.  bbl.) 

per  gal           0.45         0.35         0.40 
Belting — Present  discounts  from  list  in 

fair  quantities  (J  doz.  rolls) 
Leather: 

Light  grade           50%     50-5%   60-10% 

Medium  grade      40-5%  40- 10-2  J  %     50% 
Heavy  grade          35%  40%       40-5% 

Rubber  and  duck: 

First  grade          60-5%  50-10%  40  10% 
Second  grade   60-10-5%  60-5%  60-5% 

Abrasive  materials — In  sheets  9x11  in.: 

No.  1  grade,  per  ream  of  480  sheets. 
Flintpaper          35.84  33.85       36.48 
Emery  paper            8.80  11.00         8.80 
Emery  cloth          27.84  32.75       29.48 
Flint  cloth,  regularweight,  width  3 i 

in..  No.  1  grade,  per  50  yd.  roll,         4.50          4. 95 
Emery  discs,  6  in.  dia.,  No.  1  grade, 

per  100. Paper    1.32                  1.49 
Cloth          3.02                3.20 
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Machine  Tools  Wanted 

III.,  rhlcaco — Levitan  Mfg.  Co.,  1335 
Washington  Blvd. — one  hand  screw  machine 
with  li  in.  hole  in  spindle. 

Kan..  Hutrhlnson — The  Modern  Welding 
&  Machine  Shop,  North  Adams  St.,  M.  W. 
Hartman,  Mgr. — heel  cylinder  grinding  ma- 
chine. 

La..  New  Orleans — R.  R.  Hepinstall  & 
Co..  Maison  Blanche  Annex — 12  ft.  plate 
bending  roll  for   i   in.   plate. 

Mich..  Battle  Creek^Xichols  &  Shepard 
Co. — 10    ft.    power   brake   for    10    gage    iron. 

Mo..  Carterville — Carterville  Garage.  324 
West  Main  St.,  R.  Rice.  Purch.  Agt. — power 
drill  press,  lathe  and  emery  wheel. 

Mo..  Carterville — W.  Wilson.  120  East 
Main  St.,  (garage) — power  lathe,  drill  press 
and  electric  motor,   60  cycle. 

Mo..  Carthaice — C.  W.  Biggs,  (woodwork- 
ing and  machine  shop) — lathe  for  power 

equipment. 

Mo.,  Carthaice — Carthage  Press,  H.  K. 
Steward.  Purch.  Agt. — one  power  metal  cut- 

ting machine  and  a  power  drill  press. 

Mo.,  Carthace — W,  C.  Hoots.  317  East 
4th  St..  (woodworking  shop) — wood  lathe, 
band  saw  and  polishing  machinery  for 
power    equipment. 

Mo.,  JopIIn — Zark  Dehydration  Co.,  1801 
Main  St..  manufacturer  of  fruit  dryers — 
power  riveting  machine  for  sheet  metal. 

Mo..  Kansas  rit.v — H.  C.  Darnell  Mchy. 
Co..  15th  and  Elmwood  Sts. — power  lathe, 
shaper    and    drill    press. 

X.  T..  Beaver  Falls — J.  P.  Lewis  Co.. 
(paper  manufacturer).  H.  S.  Lewis,  Purch. 
Agt. — roll-grinding    equipment. 

N.  Y..  BrookLvn — U.  S.  Indestructible 
Gasket  Co..  829  East  15th  St. — one  multiple 
four  spindle  movable  drill  head,  to  drill 
four  holes  ,'«  to  A  in.  diameter,  equally 
■paced  on  circles  from  about  3  to  6  in. 
diameter. 

X.  T..  Buffalo — A.  Plotkin,  72-74  East 
Eagle  St. — machinery  and  equipment  for 
garage  and  repair  shop. 

N.  T..  Niagara  Falls — The  McGarlgle  Ma- 
chine Co.,  518  2nd  St. — cylinder  grinding machine. 

N.  Y..  Boehe«t«r — Morley  Machine  Corp., 
800  St.  Paul  St. — lathes,  punch  presses  and 
boiler   tubes. 

N.  Y..  Rochester — L.  A.  Royal,  4  Church 
St. — one  10  X  15  or  12  x  18  Platen  press. (new  or  used). 

N.  Y..  Rochester — C.  Weber,  Andrews  St. 
— cylinder  grinder  and  small  machinery  and 
tools  for  proposed  garage  on  North Water  St. 

O.,  Cincinnati — The  Eastern  Mchy.  Co , 
408  East  Pearl  St..  R  Smith,  Purch.  Agt.— 
power  punch  presses,  all  sizes.  No.  18,  19 
20  and  21  Bliss;  boring  mills  30-72  in.  • 
radial  drills;  24  in.  shaper;  lathes  10,  12 
and  14  in.  swing;  lathes  24-60  in.  swing; hand  screw  machine. 

»."4;.*"'"''°"»"— A.  A.  McLaughlin  &  Co., 
24  West  2nd  St.  (dealers  in  woodworking 
machinery) — one  Hawker  No.  2  dowel  ma- 

chine ;  one  Am.  Columbia  42  in.  and  48  in 
triple  drum  sander ;  Smith  or  Greenlee  hol- 

low chisel  mortiser;  automatic  lathe.  10  ft 
between  centers.  6  in.  swing ;  Bates  or 
Wysong   &   Miles,    belt   sander,    (used). 

C.  Cincinnati — Norton-Broadwav  Mchy. 
Co.,  236  Bway.,  (dealcr.s  In  used'machln- «T) — one  6  ft.  radial  drill  press  and  one 
36  in.  shaper. 

C.  Cincinnati-  The  Randle  Mchv.  Cn  . 
Cincinnati,  Hamilton  &  Dayton  R.R.  and 
Powers  St. — 60  In.  vertical  boring  mill  and 
power  shear  for  6  in.  x  6  In.  x  }  in.  angles 
(used). 

O.,    Colnmbns  —  The  Murphv  Valvp   Co 
Majestic  Theatre  BIdg.,  W.  S.  Jones,  Secy. — 

one  boring  machine,  one  grinder,  one  drill 
press    and    other    equipment. 

O.,    Columbus — R.    J.    Rickenbocker,    183 
I'^ast  Cherry  St.,  garage  and  repair  shop — 
one  grinder,  one  drill  press  and  other  equip- ment. 

Pa.,  Sheffleid — C.  A.  Dahl — machinery 
and  equipment  for  garage  and  blacksmith 
shops    now    under    construction. 

Pa..  Sheffield — M.  A.  Olson — cylinder 
grinding  machine  and  other  machinery  for 
garage  now  under  construction. 

Va.,  Big  Stone  Gap— The  Lonesome  Pine 
Motor  Co.,  (automobile  repairs),  A.  P. 
Hammond,  Secy. — various  small  tools  in 
connection  with  machine  shop. 

Wis..  Milwaukee — The  Automotive  Grind- 
ing Co.,  118  Clinton  St.— one  Heald  grinder No.    65. 

H.  T.,  Honolulu — The  Honolulu  Rapid 
Transit  Co..  Ltd..  H.  S.  Johnson,  Mgr.^ 
$13,000  worth  of  machine  and  car  shop 
equipment. 

Ont..  Ottawa — The  City  of  Ottawa,  City 
Hall,  P.  H.  Plant.  Mayor — cement  gun.  Uni- 

versal tool  and  cutter  grinder,  power  press, 
single  head  bolt  machine,  variety  saw, 
quarry  jack  hammer,  buzz  planer  and 
matcher,  oil  and  gas  furnace,  and  scleros- 
cope. 

Ont.,  Welland — The  Lackawanna  Tubes, 
Ltd.,  P.  L.  McCallum.  Purch.  Agt. — 

One   18   X   10   lathe. 
One   20    in.   shaper. 
One   36    In.   planer. 
One  20   In.  drill  press. 
One  14  in.  emery  wheel  and  stand  com- 

plete. Blacksmith  outfit. 
One  hydraulic  pump  1,500  lb.  pressure, 

2.000  lb.  max. 
One  air  compressor  100  lb.  pressure,  and 

receiver  for  same. 
One  GlUitine  billet  shear  for  4  in.  max. 

round-inlet  table  20   ft.   long  with  gauges. 

Machinery  Wanted 

Del.,  Wilmington — J.  E.  Marsden  Glass 
Wk.s.,  Inc. — machinery  and  equipment  for 
glass  manufacturing  plant. 

/ia..  Atlanta — The  Atlanta  Casket  Co., 
Box  693,  N.  P.  Cannon,  Pres. — machinery 
and  equipment  for  steel  casket  plant  now 
under   construction. 

Ga.,  Cuthbcrt — Randolph  County  Adver- 
tising Club,  J.  G.  Woodruff,  County  agt. — 

15-ton    Ice   plant,    complete, 

Ky.,  Jackson — Jackson  Lumber  &  Supply 
Co..  W.  C.  Cole.  Mgr. — machinery  and 
equpiment  for  lumber  mill. 

Ky.,  Lexington — American  Metallic  Pack- 
ing Co. — 225  cu.yd.  daily  capacity,  jawed 

portable  rock  crusher  on  skids  or  wheels, 
(used). 

Miss.,  Laurel — Chamber  of  Commerce.  W. 
H.  Smith.  Secy.-Mgr. — complete  machinery 
and    equipment   for   canning   plant. 

Mo.,  Carterville  —  Carterville  Weekly 
News,  O.  L.  Whitestine.  Purch.  Agt. — job 
press  and   newspaper  press  for   new   plant. 

Mo..  Carthage — F.  E.  Ford.  313  East  4th 
St..  (woodworking  shop) — wood  lathe, 
polishing  machinery,  and  sanding  machin- 

ery,  for  power  equipment. 

Mo..  Carthage — G.  W.  Gibboth,  315  East 
nth  St.,  (blacksmith  shop) — power  drill press. 

Mo..  Kansas — Cavanal  Coal  Co.  Ridge BIdg.— 10-ton  ice  plant. 

Mo.,  Kansas  City— V.  L.  Phillips  Co.,  700 
Delaware  St..  (contractor) — rock  crusher, mounted  outfit,  but  can  use  small  jaw crusher  on   skids. 

Mo.,  Webb  City—Hllbum  &  Plain.  P. 
fiain.  Purch.  Agt.  —  newspaper  power 
printing  press  and  job  press. 

N.  Y..  Batavia — E.  N.  Rowell  Co.,  Inc.— 
additional  machinery  for  the  manufacture 
of  paper  bo.xes. 

N.  Y.,  Batavia — Ralph  Gypsum  Co.  — 
crushing  and  screening  machinery  and 
equipment  for  mine. 

N.  Y.,  Buffalo— Amer.  Macaroni  Co.,  Inc., 
825  Ferry  St. — machinery  and  equipment 
for  proposed  macaroni  factory. 

N.  Y.,  Buffalo — The  Buffalo  Coffee  Co., 
Inc.,  c/o  W^.  J.  Daetsch.  EUicott  Sq. — coffee roasting  and  packing  machinery. 

N.  Y.,  Buffalo — Woodworking  Mchy.  Co. 
of  Buffalo,  54  Mechanic  St. — miscellaneous 
woodworking  machinery. 

N.  Y.,  Jamestown — ^The  New  Ice  &  Coal 
Co.,  Gokey  BIdg.,  J.  H.  Rogerson,  Purch. 
Agt. — machinery  for  handling  coal,  wood, 
etc.,  and  for  the  manufacture  of  ice. 

N.  Y.,  North  Tonawanda — R.  Wurlitzer 
Co.,  Inc.,  Niagara  Falls  Blvd. — machinerv 
and  equipment  for  the  manufacture  of  toys. 

N.  Y.,  Rochester — M.  Brennan,  Frank  St. 
— air  compressor,  pump  and  other  equip- 

ment for  proposed  service  station  on  Jones 
and   Brown    Sts. 

N.  C,  Marion — The  Clinchfleld  Pottery 
Wks.,  A.  W.  Hilton,  owner — machinery  for 
the  manufacture  of  pots,  vases  and  various 
earthenware   articles. 

O.,  Cleveland — Cleveland  Metal  Products 
Co. — machinery  for  the  manufacture  of  oil 
stoves  and  utensils,  for  proposed  plant  at 
Oakland,   Cal. 

O.,  Cleveland — Nat.  Bronze  &  Aluminum 
Pdry.  Co.,  East  88th  St.  and  Laisy  Ave — 
molding  machines  and  miscellaneous 
foundry    equipment. 

Pa.,  Greenville — The  Du  Roth  Steel 
Truck  Co. — machinery  for  proposed  truck 
factory. 

Pa.,  Greenville — Greenville  Steel  Car  Co. 
— one   10-ton  crane. 

Pa.,  Marlanville — The  Marianville  Ex- 
press, E.  Pickens,  Purch.  Agt. — printing 

press,  printshop  equipment  and  small  ma- 
chinery to  replace  presses,  etc.,  destroyed 

by  fire. 
Pa..  Phila. — The  Pennsylvania  R.R,,  18th 

and  Filbert  Sts.,  c/o  Purchasing  Dept. — 
6-15  ton  electric  cranes,  97  ft.  span,  for  pro- 

posed addition  to  car  shops  at  Altoona. 

Pa.,  Pittsburgh — Bd.  Educ,  Pulton  BIdg. 
— woodworking  machinery  for  manual 
training  departemnts  of  Westinghouse  High 
School  and  PerrysvlUe  and  Greenfield  Ele- 

mentary   Schools,    now    under    construction. 

Pa.,  Republic — Redstone  Twp.  Bd.  Educ, 
c/o  A.  Thompson.  Republic — equipment  for 
manual  training  dept.  of  high  school  in 
Redstone   Twp.,    near  TJniontown. 

Pa.,  TitnsvlIIe — E.  Moore.  321  South 
Franklin  St. — complete  tinsmithers  outfit and  tools. 

Pa.,  Titusville — Titusville  Iron  Wks.  Co. 
— machinery  and  tools  for  proposed  foundry on  South  Perry  St. 

S.  D..  Chamberlain — J.  H.  Olson  &  Co. — 
motor  and  mortise  and  tenon  machine. 

Tex.,  Austin — The  Woodward  Mfg.  Co.. 
Post  Rd.,  S.  Sparkes.  Vice-Pres. — machin- 

ery for  proposed   auto  body  factory. 

Va.,  Berkley  (Norfolk  P.  O— The 
Huddleston  Mahogany  Co.  Inc.,  c/o  Green- 
leaf  Johnson  Lumber  Co..  S.  Moore,  Secy. — woodworking  machinery. 

Va..  Gloucester — The  Roaring  Springs 
Marl  Lime  Co.,  R.  M.  Janney.  Mgr. — several 
hoisting  engines  for  p-lant,    (new  or  used). 

Va.,  Ocean  View — The  Normandle  Corp.. 
Wllloughby  Beach  Blvd..  bottling  plant.  C. 
A.  Anderson.  Secv. ^bottling  machinery  for 
soft   drink  plant  at  Norfolk. 

W.  Va.,  Blnefleld — Amicon  Fruit  Co..  H. 
Charlton.  Vice-Pres.  and  Genl.  Mgr.— ma- 

chinery for  cold  storage  plant  addition. 

Wis.,  Fox  Lake — F.  N.  Pettigrew — ma- 
chinery for  proposed  truck  factory  at Waupun. 

Wis.,  Milwaukee— H.  Becker,  3407  Center 
St. — refrigeration   machinery,    motor   power. 
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Wi»..  Milwaukee — C.  Bielefeld,  1161  Grant 
St.,  carpenter  and  millwork— one  sander. 

Win.,  Milwaukee — Maple  Leaf  Dairy  Co., 
c/o  W.  G.  Wheeler,  204  Grand  Ave. — dairy 
plant   equipment,   line   shaft  drive. 

Wis.,  Milwaukee — North  American  Tex- 
tile Corp..  c/o  G.  W.  Kalinert,  1392  Pros- 

pect Ave. — looms,  looping  machines  and 
electric  motors. 

Wis..  Milwaukee — J.  Weiss,  301  Reed  St. 
— woodworking  machinery  to  manufacture 
show  cases,  (exact  requirements  not  deter- mined). 

Wis.,  Racine — The  Wisconsin  Gas  & 
Klectric  Co.,  305  6th  St.,  S.  B.  Sherman, 
Purch.   Agt. — one    mono   rail   crane. 

Wis.,  Rlpliiiifer — The  Cheesemakers  Mfg. 
Co.,  B.  F.  Riplinger.  Purch.  Agt. — modern 
cheese-making   machinery,   power. 

Wis.,  Wisconsin  Rapids — The  Eighth 
Corner  Cheese  Factory,  c/o  A.  Whitrock, 
Houte  5 — cheese  making  machinery,  vats 
and  boiler. 

Mexico,  Mexico  City — The  San  Raefel 
Paper  Co.,  Ltd. — machinery  and  equipment 
for  proposed  paper  mill  at  Merida,  Yucatan, 
Mex. 

Ont.,  Burnt  River — J.  Hadley — equipment 
for  shingle  mill  recently  destroyed   by  Are. 

Ont.,  Gait — Newlands  &  Co.,  Ainslie  St. 
— weaving  machines,  etc.  for  robe  and 
woolen   mill   addition. 

Ont..  Kitchener — Kitchener  Mfg.  Co.,  S. 
F.  Howard,  Mgr. — materials,  tools  and  ma- 

chinery for  the  manufacture  of  radio  outfits. 

Ont.,  lynden — Tt  A.  Thompson — $25,000 
worth  of  equipment  for   flour   mill. 

Ont.,  Jfiaitara  Falls — The  Canadian 
Shredded  Wheat  Co. — machinery  for  the 
manufacture  of  shredded   wheat. 

Ont..  Toronto — B.  Amod.  1216  St.  Clair 
.\ve. — gasoline   pump  and   tank   for  garage. 

Ont.,  Weiland — British  Empire  Cutlery 
Corp.,  Ltd.,  C.  Grantham,  Purch.  .\gt. — ma- 

chinery for  the  manufacture  of  scissors. 

Ont..  Weiland — The  St.  Thomas  Packing 
Co.,  W.  Moody,  Mgr— complete  equipment 
for  cold  storage  plant. 
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Cal.,  Colma — M.  Massaglia  has  awarded 
the  contract  for  the  construction  of  a  1 
story  machine  shop,  on  San  Bruno  Ave. 
Estimated  cost  $10,550. 

Cal.,  San  Francisco — E.  T.  Meakin.  c/o 
Powers  &  Ahnden,  Archts.,  460  Montgomery 
St.,  is  having  plans  prepared  for  the  con- 

struction of  a  machine  shop  on  Folsom  and 
14th   Sts.     Estimated  cost   $20. OO". 

Cal.,  Vaflejo — Western  Die  Ca.sting  Co., 
2927  Newbury  St..  Berkeley,  is  receiving 
bids  for  the  construction  of  a  1  story  125  x 
162  ft.  factory  on  Napa  St.,  here.  C.  K 
Perry,    Jr.,    514    Marin    St.,   Archt. 

Conn..  Springdale — The  Segal  Metal Products  Co.  has  awarded  the  contract  for 
the  construction  of  a  1  story  40  x  45  ft. 
foundry  extension,  and  a  3  story  30  x  120 
ft.  machine  shop. 

III.,  Chicago — R.  F.  France,  Archt..  155 
North  Clark  St.,  is  receiving  bids  for  the 
construction  of  a  1  storv,  110  x  200  ft. 
garage  at  247-78  North  Clark  St.,  for  K.  R. 
Beak  Co.,  193  North  Clark  St.  Estimated 
cos'.    $40,000. 

III.,  Chicaen — The  Fries-Malwitz  Motor 
Co.,  4001  Irving  Park  Blvd.,  is  having  plans 
prepared  for  the  construction  of  a  2  story, 
122  x  217  ft.  autn  salis  and  service  build- 

ing on  Irving  Park  Blvd.  near  Keeler  Ave. 
Estimated  cost  $300,000.  J.  Jensen,  4915 
North    Lawndale  Ave.,  Archt. 

III.,  ChicaKo — The  Holton-Seeley  Co.,  140 
South  Dearborn  St.,  is  receiving  bids  for 
the  construction  of  a  2  story.  125  x  161  ft. 
garage  at  616-24  Dewey  PI.  Estimated 
cost  $50,000.  L.  E.  Russell,  25  North  Dear- 
Iiorn  St.,  Archt. 

Mass.,  CambridKC — The  Simplex  Wire  & 
Cable  Co.  has  awarded  the  contract  for  the 
con.slruction  of  an  addition  to  its  factory. 
Estimated    cost    $100,000. 

Neb.,  Lincoln-  F.  W.  Tyler,  827  "N"  St., 
plans  to  build  a  1  story.  50  x  50  ft.  shop 
for  plumbing  and  heating  machine  work. 
Estimated   cost   $8,000. 

N.  Y.,  Binghamton — Titchener  Iron  Wks., 
Inc.,  plans  to  construct  additions  to  its 
plant  at  7  Frederick  St.  Estimated  cost 
between  $35,000  and  $40,000.  L.  E.  Barnes, Secy. 

N.  Y.,  Buffalo — The  Buffalo  General 
Electric  Co.,  960  Front  St..  plans  to  c. in- struct 120  x  120  ft.  service  building  45  ft. 
high,  on  Front  St.  Estimated  cost  $135,- 000.     Architect   not   announcetl. 

N.  Y.,  Buffalo — Feddors  Mfg.  Co.,  Inc., 
57  Tonawanda  St.,  manufacturer  of  auto 
radiators,  plans  to  build  a  specialty  fac- 

tory addition  to   its  plant.     Estimated  cost 

$5,500. N.  Y.,  Buffalo — J.  Emig  &  Son.  871  East 
Ferry  St.,  manufacturer  of  special  machine 
tools,  dies,  etc,  has  awarded  the  contract 
for  the  construction  of  a  1  story,  50  x  80  ft. 
machine  shop.     Estimated  cost  $5,000. 

N.  Y.,  Buffalo — L.  Reimann,  69  North  Di- 
vision St.,  plans  to  build  a  machine  shop 

addition.  Estimated  cost  $5,000.  Architect 
not   announced. 

N.  Y..  Buffalo — E.  M.  Statler  Co.  plans 
to  build  a,  6  story  garage  on  Delaware  Ave. 
and  Mohawk  St.  ISstimated  cost  $300,000 
to    $350,000. 

N.  Y.,  Geneva — De  Zeng  Standard  Co., 
East  State  and  20th  St.,  Camden,  N.  J., 
plans  to  bulid  a  factory  for  the  manufac- 

ture of  optical  instruments,  on  East  Main 
St..  here.  Estimated  cost  between  $40,000 
and  $50,000. 

N.  Y.,  Hammondsport — The  Keuka  Indus- 
tries Inc.,  plans  to  rebuild  part  of  machine 

shop  recently  destroyed  by  fire.  EJstimated 
cost  between  $20,000  and  $25,000.  J.  H.  Mc- 
Namara,  Genl.   Mgr. 

N.  Y.,  North  Tonawanda — The  Frontier 
Mfg.  Co.  plans  to  rebuild  portion  of  kettle 
factory  on  IDrie  Ave.,  which  was  destroyed 
by  fire.  Estimated  cost  $20,000.  Archi- tect not  announced. 

O.,  Warren — The  Toungstown  Steel  Co., 
Stambaugh  Bklg.,  Youngstown,  plans  to 
build  a  large  steel  plant  at  Gibbons  Farm, 
off  North  Mahoning  Ave.,  here.  Estimated 
cost  $100,000  to  $150,000.  Architect  not announced. 

Pa.,  Bellefontc — Western  Penitentiary  of 
Pennsylvania,  is  having  plans  prepared 
for  the  construction  of  a  1  story,  30  x  132 
ft.  machine  shop  at  Rockview.  J.  Frances, 
Warden,     Private  plans. 

Pa.,  Greenville — The  Du  Roth  Steel 
Truck  Co.  is  receiving  bids  for  the  con- 

struction of  a  steel  truck  factory  on  Osgood 
St.  Estimated  cost  $50,000.  Architect  not 
announced. 

Pa.,  Newton  Falls — The  Newton  Steel 
Co.  is  having  plans  prepared  for  the  con- 

struction of  6  new  sheet  mills,  $750,000. 
Architect  not  announced. 

Tex.,  Austin — The  Woodward  Mfg.  Co., 
Post  Rd..  manufacturer  of  auto  bodies, 
plans  to  rebuild  its  plant  which  was  des- 

troyed by  tornado.  Estimated  cost  $200,- 
000.      S,   Sparks,    Vice-Pres. 

Wis..  Mellon — Universal  Toy  &  Novelty 
Mfg.  Co.  plans  to  build  a  1  storv  100  x  152 
ft.  factory.  Estimated  cost  $40,000.  J.  R. 
and  E.  J.  Law,  Strand  Theatre  Bldg., 
Madison,   Archts. 

Wis.,  Wanpun — F.  N.  Pettigrew,  Fox 
Lake,  plans  to  build  a  2  story,  70  x  120 
factory  here,  for  the  manufacture  of  trucks. 
Estimated  cost  $50,000.  Architect  not  se- 
lected. 

Ont.,  Toronto — B.  Amode,  1216  St.  Clair 
Ave.,  has  awarded  the  contract  for  the  con- 

struction of  a  1  story  50  x  60  ft.  garage 
on  Yonge  St.     Estimated  cost  $15,000. 
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Cal.,  San  Francisco — California  Wood- 
carving  Co.,  144  8th  St.,  has  awarded  the 
contract  for  the  construction  of  a  2  story, 
27  X  100  ft.  wood  carving  shop  on  Southeast 
Howard  and  Langton  Sts.  Estimated  cost 
$15,000.     Private  plans. 

Cal.,  San  Francisco — The  Italian-Amer. 
Cigar  Co.,  419  Jackson  St.,  is  having  plans 
prepared  for  the  construction  of  a  4  story 
factory  on  Vallejo  and  Battery  Sts.  Esti- 

mated cost  $160,000.  1.  Zanolini,  604  Mont- 
gomery St.,  Archt. 

Conn.,  Hanover — The  Alrlie  Mills  has 
awarded   the   contract   for   the   construction 

of  a  2  story,  60  x  230  ft.  addition,  for  the 
manufacture  of  woolen  goods.  Estimated cost  $85,000. 

Conn.,  Hartford — The  Capitol  City  Glass 
Co.,  Chapel  St.,  has  awarded  the  contract 
for  the  construction  of  a  2  story,  40  x  150 
ft.  addition  to  its  glass  factory.  Estimated 
cost  $40,000. 

Ky.,  ilackson — Jackson  Lumber  &  Sui>- 
ply  Co.,  plans  to  build  a  lumber  mill  to 
replace  the  one  destroyed  bv  fire.  Esti- 

mated cost  $130,000.     W.  C.  Cole,  Mgr. 

Ky.,  Lexington — The  Co-operative  Dairy 
Co.  plans  to  construct  a  dairy  on  Jefferson 
St.      $11,000.     Architect   not  announced. 

Me.,  Lewiston — Bates  Mfg.  Co.  plans  to 
build  an  addition  to  its  mill  for  the  manu- 

facture of  gingham  goods.  Architect  not announced. 

Mass.,  Springfield  —  The  Springfield 
Catholic  Diocese,  Eliott  St.,  has  awarded 
the  contract  for  the  construction  of  a  1 
story  40  x  180  ft.  laundry  on  Wilbraham 
Rd.      Estimated  cost  $40,000. 

Mich..  Kalamazoo — The  Kalamazoo  Vege- 
table Parchment  Co.,  River  Bd.,  is  having 

plans  prepared  for  the  construction  of  a  4 
story  addition  to  its  paper  mill.  Estimated 
cost  $500,000.  Blllingham  &  Cobb,  Press 
Blk„   Archts. 

Mich.,  Sault  Ste.  Marie  —  The  Cadillac 
Lumber  &  Chemical  Co.,  is  having  plans 
prepared  for  the  construction  of  a  1  story, 
93  X  275  and  110  x  110  ft.,  saw  mill.  Es- 

timated cost  $250,000.  E.  C.  Hall,  221 
Grand   Ave.,    Milwaukee,   Wis.,    Archt 

Minn,,  South  St.  Paul — R.  N.  Katz  Pack- 
ing Co.,  352  East  6th  St.,  St.  Paul,  is  hav- 
ing plans  prepared  for  the  construction  of 

a  3  story,  50  x  130  ft.  packing  plant,  and 
a  1  story,  34  x  36  ft.  office  building.  Esti- 

mated cost  $100,000.  Henschien  &  McLaren, 
37    West   Van   Buren   St.,    Chicago,    Archts. 

Minn.,  Winona — The  Pepin  Packing  Co. 
is  having  plans  prepared  for  the  construc- 
ton  of  a  1  story,  72  x  180  ft.  canning  fac- 

tory and  storage  warehouse.  Estimated 
cost  $50,000.  A.  H.  Husemann,  614  9th 
Ave.,  W.,  Archt. 

Mo.,  Kansas  City — F.  C.  Sharon,  Sterling 
Bldg.,  will  soon  award  the  contract  for 
the  construction  of  a  1  story,  50  x  150  ft. 
factory  for  the  manufacture  of  cartridges, 
on  the  northeast  corner  of  Belmont  and  In- 

dependence  Sts.      Private   plans. 

N.  J.,  Nutiey — G.  La  Monte  &  Sons  Co. 
Kingsland  Rd.,  has  awarded  the  contract 
for  the  construction  of  a  1  story,  60  x  100 
ft.  paper  factory  and  a  2  story,  60  x  80  ft. 
ofllce  building.     Estimated  cost,  $60,000. 

N.  Y.,  Batavia — K.  B.  Mathes.  c/o  Uni- 
Lak  Co.,  manufacturer  of  paint  specialties, 
plans  to  build  a  1  story  factory  on  South 
Lyon  St.  Estimated  cost  $25,000.  Archi- tect not  announced. 

N.  Y.,  Buffalo — Amer.  Macaroni  Co.,  Inc., 
825  Ferry  St..  plans  to  build  a  factory  for 
tVie  manufacture  of  macaroni.  Estimated 
cost  $5,200. 

N.  Y.,  Buffalo — Queen  City  Candy  Co., 
Inc.,  396  Bway.,  plans  to  build  a  22  x  76 
ft.  candy  factory  addition,  26  ft  high.  Es- 

timated cost,  $5,000.  Architect  not  an- nounced. 

N.  Y.,  Newark — Phillips-Werth  Optical 
Co.,  Rochester,  is  receiving  bids  for  the  con- 

struction of  a  55  X  175  ft.  optical  factory 
on  Willow  Ave.  and  West  Main  St.,  here. Private   plans. 

N.  Y..  New  York — The  New  York  Times, 
Times  Sq.,  will  soon  receive  bids  for  the 
construction  of  an  11  story,  100  x  143  ft. 
printing  plant  and  office  building  at  217 
West  43rd  St.  Ludlow  &  Peabody,  101 
Park  Ave.,  Archts.     Noted   Jan.   19. 

N.  Y.,  New  York — The  Transit  Commis- 
sion, 49  I>afayette  St.,  will  receive  bids 

until  June  5,  for  the  construction  of  addi- 
tional shops  at  Lenox  Ave.  and  148th  St. Private  plans. 

N.  Y,.  Port  Henry — The  Witherbee-Sher- man  Co.  have  had  plans  prepared  for  the 
construction  of  extensive  additions  to  pres- 

ent plant  facilities,  including  new  blast 
furnace,  daily  capacity  500  ton,  and  new 
sintering  plant  capacity  400  tons,  etc. 

N.  Y..  Rochester — The  Duntile  Products 
Co.,  Holland,  Mich.,  plans  to  construct  tile 
manufacturing  plant  on  I.,exlngton  Ave,, 
here.  Estimated  cost  between  $40,000  and 

$50,000. N.  Y.,  Rochester — The  Rochester  Gas  & 
Electric    Corp.,    Clinton    Ave,    N.,    plans    to 
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construct  and  install  a  new  liquid  gas 
puinpins  station.  Estimated  cost  $70,000. 
J.  P.  Haftenlcnapp,  Engr. 

N.  T..  rtica — Tlie  McLoughlin  Textile 
Corp..  plans  to  build  a  factory  and  ware- 
tiouse  at  614  Broad  St.  Estimated  cost 
$40,000  to  $50,000. 

N.  Y..  Watertown — The  International 
Burr  Corp..  500  Xewell  St.,  plans  to  con- 

struct a  factory  for  the  manufacture  of 
putp  stone  dressing:  burrs.  Estimated  cost 
between  $20,000  and  25.000.  Adress  W.  P. 
Aiken,  c/o  owner. 

N.  Y..  Waverl.v — The  Philadelphia  Bat- 
tery Co.  is  having  plans  prepared  for  the 

construction  of  a  3  story,  battery  manufac- 
turing ,  charging,  repairing  and  storage 

plant  on  Fulton.  Elstiraated  cost  between 
$40,000  and  $45,000.  C.  W.  Smith,  Waver- 
ly,  Archt. 

N.  C,  iGoldsboro — The  Utility  Mfg.  Co. 
plans  to  rebuild  its  veneering  plant  which 
was  recentlv  destroyed  by  fire.  Estimated 
loss  $200,000.     Architect  not  selected. 

N.  C,  Mt.  Pleasant — A.  M.  Haithcock  is 
having  plans  prepared  to  construct  a  flour 
mill.     Estimated  cost,  $10,000  to  $12,000. 

X.  C,  Shelby — A.  P.  Weathers,  et.  al., 
plan  to  construct  a  cold  storage  plant.  Es- 

timated cost,  including  machinery  and 
equipment,   $40,000.     Architect  not  selected. 

C,  Canton — The  Hygienic  Products  Co., 
715  Walnut  Ave.,  S.  E.,  has  had  plans  pre- 

pared for  the  construction  of  a  2  story,  50 
X  70  ft.  factory  for  the  manufacture  of 
cleasing  powder.  Lockwood,  Greene  &  Co., 
Hanna  Bldg.,  Cleveland,  Archts. 

O..  Cleveland — A.  and  B.  Box  Co.,  8628 
Woodland  Ave.,  has  awarded  the  contract 
for  the  construction  of  a  1  storv,  90  x  193 
ft.  factory,  at  1190  East  152nd  St.  EJsti- 
mated  cost  $60,000.     H.  C.  Roberts,  Secy. 

C,  Cleveland — Billings-Chapin  Co.,  1163 
East  40th  St..  is  receiving  bids  for  the 
construction  of  a  4  story,  80  x  140  ft.  fac- 

tory, for  the  manufacture  of  paints,  on 
East  40th  St.  along  the  tracks  of  the  New 
York  Central  R.R.  Estimated  cost  $200,000. 
Lockwood  Green  &  Co.,  Hanna  Bldg., 
Archts. 

C,  Cleveland — Kaase  Co.,  2836  Lorain 
Ave.,  plans  to  build  a  2  story  150  x  200  ft. 
addition  to  its  bakery.  Estimated  cost 
$100,000.  C.  Kaase.  Pres.  W.  T>.  Guion, 
640   Engineers  Bldg.,  Archt. 

C,  Cleveland — The  Standard  Envelope 
Co.,  1011  Oregon  Ave.,  is  having  plans  pre- 

pared for  the  construction  of  a  1  story  fac- 
tory. Estimated  cost  $60,000.  Christian, 

Schwartzenberg  &  Gaede,  1900  Euclid  Ave., 
Archts. 

C.  Cleveland — H.  M.  White  Music  Co., 
5229  Superior  Ave.,  has  awarded  the  con- 

tract for  the  con.struction  of  a  3  story  38  x 
115  ft.  factory  on  East  53rd  St.  and  Su- 

perior Ave.  Elstimated  cost  $50,000.  H.  M. 
MTiite,    Pres. 

C.  WelUvllle — The  McNicol-Coms  Pot- 
tery Co.  plans  to  rebuild  part  of  its  potterv 

plant  recently  destroyed  bv  Are.  Estimated 
cost    $8,500. 

Pa.,  Altoona — The  Confederated  Home 
Abbatolr  Corp..  216  Commerce  Bldg..  will 
receive  bids  until  May  29.  for  the  construc- 

tion of  4  story.  81  x  163  ft.  meat  packing 
plant,  2  story,  47  x  57  ft.  stock  pens  and 
40  X  60  ft.  power  plant,  on  Sugar  Run  Rd. 
Estimated  cost  $125,000.  Gorman-Brown 
Eng.  Co.,  Boston,  Mass.,  Archts.  C.  Stadler. 
40    Rector    St.,    New    York,    Engr.      Noted 

Pa.,  L^wlatown — The  Viscose  Co.,  Marcus 
Hook,  manufacturer  of  artificial  silk,  has awarded  the  contract  for  the  construction 
of  1  story  manufacturing  buildings,  here. Estimated  cost  $1,500,000; 

P«..  Marlanvllle — The  Marlanvllle  Glass 
Mfg.  Co.  plans  to  rebuild  Its  plant  which 
^«  Itfni}/  destroyed  by  fire.  Estimated cost  $85,000.     Architect  not  announced. 

Tin"'Drj'""-r""'^-  ̂ ,  .^-  ̂y^''-  Engr.,  Land Title  Bldg.  IR  receiving  bids  for  the  con- 
struction of  a  6  story,  61  x  64  ft.  plush 

factory  on  Vtn;;e  Bt.  and  Green  Lane,  for 

IsOOtKT"        "  **    '^°-      "^tlmated    cost 

fl<.^fa,''''i'"-~°  W.^Llndsay,  5120  Wake- Held  St..  has  awarded  the  contract  for  the construction  of  a  2  story,  40  x  100  ft.  ma- chine shop  addition  at  5116  Wakefield  St 
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Pa.,  Phlla. — The  Quaker  City  L.aundry, 
48th  and  Ludlow  Sts.,  has  awarded  the  con- 

tract for  the  construction  of  a  2  stoir,  16 
X  32  ft.  laundry  on  48th  and  Ludlow  Sts. 
Estimated  cost  $85,000. 

Pa.,  Wissinomlngr  (Phila.  P.  O.) — C. 
Wunder,  Archt.,  1415  Locust  St.,  Phila.,  is 
receiving  bids  for  the  construction  of  2 
story,  35  x  50  £t.  and  1  story,  48  x  234  ft. 
factory  for  the  Natl.  Ammonia  Co.,  Van 
Kirk  Ave.,  Phila.     Estimated   cost  $50,000. 

K.  I.,  OlneyvlUe  —  The  Rochambeau 
Worsted  Co.  has  awarded  the  contract  for 
the  construction  of  a  3  story,  100  x  300 
ft.  factory  for  the  manufacture  of  worsted 
goods.     Estimated  cost  $250,000. 

Vt..  BrattleboTo — The  Preshey-Leeland 
Co.,  Barre,  plans  to  construct  granite  cut- 

ting plant.  E^stimated  cost  $100,000.  Archi- 
tect  not   announced. 

Va.,  Richmond — Virginia  Carolina  Rubber 
Co.,  10  North  19th  St.,  plans  to  build  a  1 
story,  100  x  271  ft.  factory  on  Mill  Rd. 
along  the  tracks  of  the  Southern  R.R.  Es- 

timated cost  $25,000.  Davis  Bros.,  2510 
West  Main  St.,  Archts. 

Va..  West  Point — Chesapeake  Corp.  of 
West  Point,  plans  to  build  a  mill  for  the 
manufacture  of  pulp  board  and  paper 
specialties.  Estimated  cost  $200,000  to 
$250,000.  W.  C.  Gouldman,  Secy.  Architect not  selected, 

W.  Va..  Blnefleld— Amer.  Pruit  Co.  plans 
to  build  a  6  story  cold  storage  plant  addi- 

*l°"-  .n??*!'"^'^''^  ̂ °st  including  machinery, etc.  $250,000.  H.  Charlton,  Vice  Pres.  and 
Genl.   Mgr.     Architect  not  announced. 

Wis.,  Madinon — Kennedy  Dairy  Co.,  618 
University  Ave.,  will  soon  award  the  con- 

tract for  the  construction  of  a  2  story,  85 
X  132  ft.  dairy.  Estimated  cost  $80,000 
E.  Tough,  24  East  Mifflin  St.,  Archt. 

Wis.,  Madison — The  Natl.  Vacuum  Street 
Sweeper  Co.,  c/o  D.  Mowry,  Secy.  Assn.  of 
Commerce,  Cantwell  Bldg.,  plans  to  con- 

struct a  4  story,  60  x  120  ft.  factory.  Es- 
timated cost  $60,000.  Architect  not  selected. 

,aJ''',",V  Madison — M.  P.  Schneider,  Archt., 401  West  Doty  St.,  is  receiving  bids  for the  construction  of  a  1  story,  50  x  110  ft. 
filling  station  on  Gilman  St.,  here,  for  North 
Wisconsin  Oil  Co.,  Menasha.  Estimated cost  $45,000. 

Wis.,  Monroe — The  Badger  Cheese  Co. 
has  awarded  the  contract  for  the  construc- 

tion of  a  2  story,  26  x  100  ft.,  cold  storage 
plant.     Estimated  cost  $25,000. 

Wig..  Prairie  du  Chien — The  Prairie  du 
Chien  Woolen  Mill  Co..  has  awarded  the 
contract  for  the  construction  of  a  3  story 
47  X  186  ft.  factory  addition.  Estimated cost  $65,000. 

Wis..  Pulaski— The  Badger  Cabinet  Co., 
Plymouth,  plans  to  construct  a  2  storv,  50  x 
100  ft.,  furniture  factory.  Estimated  cost 
$55,000.     Architect   not   selected. 

Wis..  Racine — S.  C.  Johnson  &  Son  Co., 
1012  16th  St.,  manufacturer  of  fioors,  etc., 
has  awarded  the  contract  for  the  construc- 

tion of  a  3  story,  60  x  162  ft.  factory  on 
15th  St.     Estimated  cost  $70,000. 

Wis.,  Spencer — The  Spencer  Condensory 
Co.  has  awarded  the  contract  for  the  con- 

struction of  a  2  story,  48  x  96  ft.  con- 
densory. Estimated  cost  $30,000.  Noted March    2. 

Ont..  Barnt  River — J.  Hadley  plans  to 
rebuild  shingle  mill  recently  destroyed  by 
fire.     Estimated  cost  $35,000. 

Ont.,  Gait — Newlands  &  Co.,  Ainslie  St., 
will  soon  award  the  contract  for  the  con- 

struction of  a  3  story.  86  x  86  ft.  factory 
addition  for  the  manufacture  of  robes  and 
woolens.  Estimated  cost  $50,000.  Address 
G.    Dobbie. 

Ont.,      Niagara     Falls  —  The     Canadian       » 
Shredded  Wheat   Co.   has  awarded  the  con-       I 
tract  for  the  construction  of  a  storage  build-       | 
ing,  containing  a  cleaning  department,  etc., 
on  Lewis  Ave.     Estimated  cost  $150,000. 

Ont.,  Welland — The  Empire  Cotton  Co.. 
Ltd.,  A.  D.  Payne,  Secy. — machinery  and 
equipment  for  new  $250,000  addition  to  cot- ton mill  here. 

Ont.,  Windsor— The  Shell  Oil  Co.,  3608 
Notre  Dame  St..  E.,  Montreal,  is  having 
plans  prepared  for  the  construction  of  an 
oil  distributing  plant  on  Caron  Ave.,  here. 
Estimated  cost  $100,000.     Private  plans. 
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Scientific  Management  in  the  British  Factory 
Considered  by  Some  a  Revolutionary  Movement — Why  It  Cannot  Be  Adopted 

as  a  Whole — Methods  Not  Popular  with  Organized  Labor 

By  WILLIAM  J.  HISCOX 

THE  call  of  scientific  management  has  
been 

responded  to  in  a  manner  typically  British,  the 
result  being  that  even  now  it  is  enjoying  but 

a  doubtful  sort  of  popularity.  While  in  some  cases 
its  need  is  being  frankly  recognized  and  efforts  are 
being  made  to  secure  its  enthronement,  in  others  it 
is  being  looked  upon  as  a 
revolutionary  movement 
and  as  such  to  be  avoided 
as  the  plague.  Yet  it  is 
in  the  latter  connection 

that  progress  is  being 
made,  for  unwittingly, 
perhaps,  its  opponents  are 
succumbing  to  its  charms 

and  improvements  are  be- 
ing effected  which, 

although  not  openly  under 
the  banner  of  scientific 
management,  are  at  least 
indebted  to  it  for  the  in- 

spiration. The  enthusiasts 
swallowed  the  doctrine 
wholesale,  and  failing  to 
achieve  results,  condemned 
it.  This  because  they  did  not  understand.  The  others 
regarded  it  with  suspicion  but,  recognizing  its  effect 

upon  the  production  of  America,  commenced  a  pro- 
gressive campaign  which  embodied  its  essentials. 

So  for  the  moment  the  popularity  of  scientific  man- 
agement is  of  a  doubtful  character,  for  its  erstwhile 

champions  now  openly  deride  it  and  its  opponents  make 
use  of  its  ideals  without  acknowledgment.  But,  when 
all  is  said,  it  is  a  principle  rather  than  a  system,  and 
a  principle  may  be  subject  to  adoption  without  being 
destroyed.  The  seed  has  been  planted  and  the  tree 
will  grow  but  the  difference  in  the  soil  will  naturally 
affect  the  appearance.  In  America  it  is  a  strong  and 
mighty  tree,  of  huge  girth  and  of  conijprehensive  em- 

brace; but  in  England  it  is  small  and  compact  but 
none  the  less  virile.  It  cannot  be  otherwise,  for  the 
conditions  in  the  two  countries  are  utterly  dissimilar, 
and  there  is  no  room  here  for  the  giant  growths  of 
the  States.  That  is  why  scientific  management,  as 
practiced  in  America,  cannot  be  imported,  and  because 
those  who  have  attempted  to  do  so  have  failed,  it  does 
not  mean  that  adoptions  are  impossible. 

There  are  many  here  who  have  a  wholesome  respect 
for  the  business  methods  of  America,  and  if  these 
methods  are  accepted  as  proof  of  what  can  be  done 
in  given  circumstances,  appreciation  will  have  a  stim- 

ulating effect.  But  it  is  a  mistake  to  assume  that  there 
are  no  brains  in  the  Old  Country,  and  that  the  future 
of  industry  depends  upon  the  importation  of  methods 

"pLANT  LAYOUT,  types  of  shop  buildings 
and   the   attitude   of  employees   are   all 

governing    factors    in    the    success    of   new 

systems. 
British  manufacturers  do  not  discredit 

scientific  management,  but  do  believe  that 

the  adoption  of  any  system  in  toto  as  a 

panacea  for  all  ills  is  fraught  with  great  danger 

unless  the  remedy  be  administered  in  homeo- 

pathic doses. 

from  abroad.  One  industry  has  been  built  up  by  ideas 
inspired  by  the  conditions  we  were  called  upon  to  meet, 
and  at  that  time  there  were  no  precedents  to  act  as  a 
guide.  Our  American  cousins  had  the  precedent  of  our 
labors,  and  were  thus  able  to  avoid  many  pitfalls.  They 
used  our  ideas  as  a  means  of  effecting  improvements, 

and  they  were  thus  en- 
abled to  commence  upon 

a  higher  level  than  we 
had  attained.  Their  own 

peculiar  circumstances 
had  to  be  catered  to,  and 
in  their  efforts  to  solve 

the  problems  new  ideas 
and  methods  were 

evolved.  While  this  devel- 
opment was  taking  place 

over  the  water,  we  at 
home  were  not  standing 
still,  but  our  development 
was  of  a  somewhat  differ- 

ent order.  We  were  mov- 
ing forward,  but  not  so 

rapidly,  because  the  cir- cumstances were  not  so 

vital.  The  industrial  position  just  prior  to  the  World 
War  made  it  necessary  for  us  to  increase  our  efforts, 
and  naturally  enough  it  was  to  America  that  we  turned 
our  eyes.  We  saw  the  methods  by  which  she  had 
surmounted  difficulties  and  was  forging  ahead,  and  we 
were  inclined  to  examine  these  methods  with  a  view 
to  adoption  to  our  own  needs. 

The  mistake  was  that  many  failed  to  do  what  the 
Americans  had  done  previously,  viz.,  to  profit  by  the 

experiences  of  others  and  avoid  pitfalls.  The  Amer- 
ican^ started  off  with  an  American  adoption  of  British 

ideas,  specially  designed  to  cater  for  her  own  peculiar 
requirements,  and  what  is  now  wanted  in  this  country 
is  a  British  adoption  of  American  ideas,  specially 
designed  to  cater  to  its  present-day  requirements. 
We  should  be  able  to  lead  off  on  a  higher  plane — 

that  is  to  say,  the  methods  we  evolve  should  be  more 
efficient  when  applied  to  British  manufacture  than  are 
the  present  American  methods  in  relation  to  their  own 
manufacture.  If  a  man  invents  something,  all  the 
other  inventors  seek  to  improve  upon  it,  not  to  copy  it. 
They  use  it  as  a  spring  board,  and  we  must  do  the  same 
with  methods.  No  one  man  can  draft  out  a  system  and 
say  that  it  covers  the  beginning  and  the  end  of  scientific 
management.  It  is  at  present  only  in  a  crude  shape, 
full  of  possibilities,  but  as  yet  undeveloped.  The  seed 
may  be  cultivated  in  all  countries  and  applied  to  all 
industries,  but  the  methods  employed  will  be  dissimilar. 

The  measure  of  success  attained  depends  upon  the 
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efficiency  d  the  method  employed  to  deal  with  the 

specific  problem.  The  monopoly  is  held  by  no  one 

country  or  firm.  It  is  purely  a  question  of  efficient 

application,  and  so  long  as  the  principle  is  thorougly 
understood,  the  application  is  a  mere  matter  of  detail 
as  it  automatically  presents  itself. 

Some  British  firms  boast  of  their  Americanized  sys- 
tems, but  they  are  wrong.  The  actual  systems  (in 

entirety)  operating  in  America  cannot  be  applied  with 
success  in  any  British  factory.  British  foremen  and 
department  heads  are  sent  to  America  to  see  the  meth- 

ods employed,  and  while  this  is  all  good,  these  British 
foremen  could  not  apply  those  methods  if  they  would. 
This  is  no  reflection  upon  their  personal  ability,  for 

no  man,  no  matter  how  fortunate  he  may  be  in  the  mat- 
ter of  brains,  could  do  it.  But  an  examination  of  those 

methods  would  undoubtedly  suggest  an  adoption,  and 
it  is  for  this  reason  that  the  foremen  are  sent. 

Part  Acceptance  op  Scientific  Management 

We  have  accepted  scientific  management,  so  far  as 
it  applies  to  sectional  control.  We  have  discarded  the 

"all  rounder"  and  are  cultivating  the  "specialist,"  and  in 
theory,  we  believe  in  payment  by  results.  Unfortunately 
for  us,  many  of  our  factories  were  built  before  the 
scientific  era  dawned  and  we  have  not  advanced  far 

enough  to  say  "Scrap  the  lot,  and  let  us  rebuild."  We 
do  the  best  we  can  with  the  means  at  our  disposal, 
and  one  of  the  reasons  why  our  methods  must  rise 
superior  is  that  greater  skill  is  necessary  to  exploit 
the  possibilities  of  our  somewhat  antediluvian  style 
of  factory. 

Our  attempts  at  "mass  production"  upon  the  Amer- 
ican plan  have  failed,  but  our  "repetition  production" 

is  going  strong,  because  it  fits  in  with  the  need.  We 
have,  of  late  years,  given  more  attention  to  the  organ- 

ization of  our  toolroom,  and  we  are  coming  round  to 
the  belief  that  this  is  a  productive  department  in  the 

truest  sense  of  the  term.  The  "aids  to  machining" 
are  many  and  various,  and  "work  by  hand"  is  practically 
confined  to  assembling.  The  "fitter"  of  a  decade  ago, 
who  could  "turn  his  hand  to  anything"  has  disappeared, 
and  in  his  place  is  the  "specialized  assembler"  who 
handles  his  one  little  section  so  rapidly  that  the  erst- 

while "fitting  department"  is  enlarged  almost  beyond 
recognition  to  allow  for  the  unitg  it  is  necessary  to  lay 
down  at  one  time  to  permit  of  continuous  employment. 
We  have  realized  that  "mechanical  aids"  are  neces- 

sary in  the  interests  of  rapid  and  economical  production, 
and  our  machining  departments  are  well  equipped.  The 
operations  on  each  and  every  detail  are  calculated  to 
a  nicety,  and  the  old  "all  embracing"  process  order  is replaced  by  two  or  more  orders  of  a  more  definite  char- acter. 

We  have  a  planning  department,  and  output  from 
every  manufacturing  section  is  pre-determined.  We 
no  longer  expect  the  department  foreman  to  calculate 
his  times  or  rates— the  expert  rate  fixer  is  available 
for  the  purpose.  The  works  manager  is  not  now  ex- 

pected to  run  the  factory  single-handed.  He  has  the 
assistance  of  experts  who  between  them  control  the 
factory  organization.  There  is  the  works  engineer, 
the  production  manager,  the  progress  manager,  the 
inspection  manager,  the  commercial  manager,  and  the 
like.  Each  is  a  specialist,  with  ability  and  opportunity 
of  concentrating  upon  the  one  thing  which  immediately concerns  him. 

Cannot   the   principle   of   scientific   management   be 

discerned  here?  And  yet  this  name  is  not  mentioned 
in  the  factory.  The  methods  adopted  are  dictated  by 
common  sense  and  a  keen  appreciation  of  the  need  of 
product.  It  is  recognized  that  it  must  be  produced 
to  sell,  which  means  that  the  cost  incurred  in  manu- 

facture must  be  low  enough  to  permit  of  a  margin  of 
profit  between  that  and  the  selling  price,  which  must  be 
low  enough  to  attract  the  notice  of  the  buyer. 
We  therefore  endeavor  to  reduce  costs  by  quicken- 

ing output,  for  this  is  the  only  way  to  insure  economical 
production.  We  have  a  factory  and  upon  this  we  have 
to  pay  the  standard  rent,  rates  and  taxes,  no  matter 
now  much  (or  how  little)  is  being  produced.  The  power 
and  lighting  charges  are  not  entirely  standard,  but 
increased  production  in  the  building  already  equip- 

ped with  power  and  light  does  not  materially  increase 
these  charges,  and  the  same  may  be  said  in  respect  to 
the  management  and  administration  charges.  It  is 
the  direct  labor  charge  which  alone  shows  any  marked 
increase,  and  this  again  is  quite  disproportionate  to 
the  increase  in  production.  It  is  not  that  the  v/ages 
of  the  individual  are  reduced — rather  they  are  in- 

creased— but  the  cost  per  piece  is  reduced.  The  man 
who  produced  one  piece  in  one  hour,  at  a  labor  cost 
of  2s.  Id.  now  turns  out  four  pieces  per  hour,  at  a  labor 
cost  of  9d.  each. 

Our  organized  workers  are  not  taking  kindly  to  the 
idea  of  "payment  by  results"  but  individually  they 
are  rather  keen  upon  it.  At  the  present  time  the  meth- 

ods of  times  fixing  are  not  so  scientific  as  they  might 
be,  and  until  something  is  done  in  this  direction  there 
is  sure  to  be  some  opposition.  In  spite  of  the  progress 
already  made,  factory  organization  does  not  yet  com- 

mend itself  to  the  workers,  and  our  methods  of  man- 
agement must  be  further  developed  before  the  con- 

fidence of  the  workers  is  gained. 
It  is  a  question  of  thoroughly  understanding  the  needs 

of  industry  and  applying  the  correct  remedies.  Every- 
thing under  the  sun  is  good,  so  long  as  it  is  in  itsi  right 

place  and  kept  there.  We  know  that  the  methods  of 
twenty  years  ago  are  inadequate  today  and  we  have 
to  move  with  the  times.  Our  population  is  increasing 
and  employment  must  be  found.  We  have  to  think  of 
industry  as  something  necessary  to  preserve  the  whole 
human  race  and  not  regard  it  as  purely  personal 

A  Modified  System 

In  England  this  is  being  appreciated  but  it  is  a. 
slow  process.  We  have,  however,  accepted  the  principle 
of  scientific  management  and  we  are  putting  it  into 
practice  in  our  own  inimitable  way.  We  are  not  content 
to  copy  the  American  system,  for  that  will  not  assist 
us,  but  we  are  out  to  improve  upon  it  inasmuch  as  we 
must  make  it  fit  in  with  our  own  requirements. 

Scientific  management  has  not  "had  its  day,"  as  many 
people  aver.  In  fact,  so  far  as  this  country  is  concerned, 
its  day  is  only  just  davraing.  Before  long  the  pos- 

sibilities will  become  more  apparent  and  exploitation 
will  follow.  It  is  thought  by  many  that  our  manu- 

facturers are  too  conservative  to  grasp  at  the  oppor- 
tunities offered  and  no  doubt  this  is  correct.  Fortunately 

for  the  country,  however,  there  is  a  band  of  business 
men  who  appreciate  what  business  reaUy  is  and  who 
frankly  enjoy  their  calling.  They  have  no  use  for 
hoary  traditions,  neither  do  they  possess  conservative 
tendencies  and  sooner  or  later  they  will  assume  control 
and  in  the  reconstruction  which  follows,  scientific  man- 

agement will  undoubtedly  come  into  its  own. 



June  8,  1922 Eliminate  Waste— With  Modern  Eouivment 

839 

Standard  Cams  for  Brown  &  Sharpe  Automatic 
Screw  Machines 

Making  Special  Cams  Unnecessary  in  Many  Cases— Cams  for  Forming  and  Cutting  Off 

Often  Interchangeable— Marking  and  Indexing  Cams 

By  D.  a.  NEVIN 
Chief  Engineer,  Walters   Corporation 

IN  ALL  factories  where  the  product  includes  screw 
machine  work  there  frequently  arises  the  question 

of  making  special  cams  for  parts  required  in  con- 

siderable quantity  but  which  are  not  to  be  manufac- 
tured permanently. 

In  presenting  the  standard  cams,   Figs.  1  to  5,  it 
is  not  claimed  by  the  writer  that  they  will  cover  all 

'of  requiring  the  foreman  or  set-up  man  to  piece 
together  a  set  of  cams,  making  a  guess  at  the  proper 
feeds  and  speeds. 

This  article  refers  to  fast  jobs  on  the  No.  00  machine, 

though  fast  jobs  on  the  No.  0  machine  can  also  be 
handled  economically  by  this  method.  For  all  work 
on  the  No.  2  machine  it  is  advisable  to  make  individual 
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varieties  of  plain  and  threaded  parts,  a  few  of  which 
are  suggested  in  Figs.  6  and  7;  but  it  is  the  purpose 
to  show  how  they  may  be  made  the  foundation  of  a 
system  in  which  each  cam  is  detailed  on  a  card  and 
numbered  so  that  after  a  required  set  of  cams  has  been 
computed  the  nearest  standards  may  be  selected  from 
the  list  and  the  expense  of  making  special  sets  of  cams 
thereby  greatly  reduced.  As  the  number  of  cams 
increases,  the  sy.stem  naturally  becomes  more  complete 
and  therefore  of  greater  value.  An  order  of  operations 
(Figs.  9  and  10)  is  furnished  the  operator  the  same 
as  when  special  cams  are  made.  It  specifies  by  symbol 
number  the  cams  to  be  used,  also  the  spindle  speeds 
and  gearing,  and  is  an  improvement  over  the  old  method 

sets  of  cams.  However  each  cam  of  these  sets  should 
be  numbered  and  card  indexed  as  there  is  always  a  pos- 

sibility of.  using  the  cross-slide  cams  and  sometimes 
the  lead  cam  for  other  work. 

The  cams  illustrated  in  Figs.  1  to  5  will  make  all  of 
the  parts  shown  in  Figs.  6  and  7,  with  only  a  slight 
difference  in  production  than  if  special  cams  were  used. 
When  necessary  to  design  special  cams,  all  similar 

parts  to  be  made  should  be  grouped.  For  instance  parts 
H  and  K  (Fig.  7)  can  be  made  with  the  same  cams,  pro- 

vided the  cut-off  cam  is  made  to  suit  H;  therefore  it 
is  well  to  make  first  those  cams  required  to  have  the 
most  throw.  A  slight  difference  in  the  length  or  lead 
of  the  thread  does  not  necessitate  a  special  thread  lobe, 
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as  the  purpose  of  the  thread  lobe  is  to  start  the  thread- 
ing die  and  it  is  made  with  sufficient  clearance  to  allow 

the  die  to  thread  itself  on  the  work  and  to  be  threaded 

off  again  by  the  reversal  of  the  spindle.  The  compres- 
sion of  the  coil  spring  in  the  die  holder  makes  allowance 

for  considerable  variation  in  the  length  of  the  threaded 

part. 
As  is  generally  known,  cams  used  for  forming  and 

are  given  a  standard  symbol  number.  The  throw  and 
length  of  cam  surface  is  stamped  on  each  cam  as  shown 
in  Figs.  1  to  5. 

In  Fig.  8  is  shown  an  order  of  operations  for  parts 
E,  F  and  G,  Fig.  6,  made  from  screw  rod,  the  throw 
of  the  form  cam  being  relative  to  the  maximum  and 
minimum  diameters  of  the  different  parts  and  the 
throw  of  the  cut-off  cam  relative  to  the  largest  diameter 
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cutting  off  operations  are  interchangeable  providing  the 
throw  and  length  of  cam  surface  are  suitable  for  the 
work  to  be  done. 

For  forming  operations  the  cross-slide  cams  can  be 
used  for  a  great  variety  of  jobs,  because  this  operation 
is  usually  performed  on  the  end  of  the  bar  while  the 
finished  part  is  being  cut-off,  therefore  a  wide  variance 
in  the  length  of  the  cam  surface  has  no  effect  on  pro- 

duction and  causes  only  a  small  variation  in  the  feed 
of  the  form  tool.  The  throw  of  form  cams  does  not 

vary  greatly  because  they  have  no  relation  to  the  diam- 
eter of  the  work,  as  for  instance  the  screws  H  and  M 

(Fig.  7),  also  parts  A,  B,  C  and  D  (Fig.  6),  have 
practically  the  same  difference  in  diameters  and  there- 

fore require  the  same  throw  of  form  cam. 

of  all  of  the  parts,  adding  0.014  in.  for  the  bevel  and 
0.005  in.  for  facing  the  end  of  the  bar. 

The  cams  required  are  lead  cam  with  stop  seven 
hundredths  of  cam  surface,  cut-off  cam  0.175-in.  throw 
by  ninety-three  hundredths,  form  cam  0.101-in.  throw 
by  ninety-three  hundredths.  Selecting  from  the  stand- 

ard cams  we  find  a  lead  cam  with  stop  lobe  of  eight 
hundredths.  No.  L-2,  Fig.  1 ;  cut-off  cam  0.175-in.  throw 
by  ninety  hundredths.  No.  S-8  and  form  cam  0.110-in. 
throw  by  seventy  hundredths,  No.  S-2,  Fig.  2.  The 
lead  cam  is  cut  down  sufficiently  to  allow  for  all  but 
extra  long  parts.  The  rise  and  drop  is  made  accord- 

ing to  the  templet  for  6  to  35  sec.  jobs.  The  pinhole 
is  not  required  to  be  used  on  the  No.  00  machine  for 
driving  purposes  and  by  removing  the  pin,  the  cams 
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An  order  of  operations  similar  to  Fig.  8  should  be 
worked  out  for  each  representative  group  and  figured 
according  to  the  proper  feeds  and  speeds.  Drawings 
and  cams  similar  in  throw  and  length  of  cam  surface 
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may  be  located  in  any  suitable  radial  position.  How- 
ever it  is  well  to  make  it  a  rule  when  laying  out  to 

start  all  cross-slide  cams  at  zero  so  that  they  may  be 
the  more  interchangeable  if  locating  pins  are  used. 
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A  numerical  list  of  all  cams  should  be  kept  for  the 

purpose  of  taking  out  new  symbol  numbers  and  each 
cam  should  be  entered  on  an  individual  card  so  that 
it  may  be  filed  in  order  according  to  throw. 

Parts  can  be  made  from  brass  or  hard  steel  with  the 
same  cams,  using  suitable  feeds  and  speeds,  as  for 
example  the  order  of  operations  shown  in  Fig.  9  for 
the  parts  E,  F  and  G,  Fig.  6,  if  made  from  soft  brass. 

Irt,  designing  lead  cams  to  become  standards  for 

threaded  parts,  a  variety  of  thread  lobes  (designed  ac- 
cording to  various  speeds  and  pitches  of  threads)  are 

laid  out  on  transparent  paper  for  comparison. 
Usually  the  selection  of  a  few  varieties  will  answer 

most  requirements.  These  are  stamped  with  throw  of 
cam,  hundredths  of  cam  surface,  and  pitch  of  thread 
for  which  the  cam  was  designed,  the  latter  for  compari- 

son when  using  the  cam  for  making  other  screws.  The 
cam  shovra  in  Fig.  3  was  designed  for  use  with  a  fast 
spindle  speed  backward  and  intermediate  spindle  speed 
forward,  while  the  one  shown  in  Fig.  4  was  designed 
for  a  fast  speed  backward  and  slow  speed  forward  and 
the  one  shown  in  Fig.  5  for  the  same  speed  forward 
and  backward. 

In  order  to  select  a  suitable  thread-lobe  cam  for 

making  a  screw  it  is  necessary  to  find  the  proper  gear- 
ing to  rotate  the  cam  at  a  speed  corresponding  to  the 

required  spindle  speed.  As  an  example,  a  J-in.  36  pitch 
screw,  li  in.  long  with  a  A-in.  diameter  head  made  from 
hard  steel  would  require  surface  speeds  of  approxi- 

mately 25  ft.  per  min.  for  threading  and  65  ft.  per 
min.  for  forming  and  cutting  off  or  a  suitable  spindle 
speed  of  792  r.p.m.  forward  and  backward. 

In  the  skeleton  order  of  operations  (Fig.  11)  it  is 
shown  that  if  the  thread  cam  shown  in  Fig.  5  is  used, 
the  number  of  hundredths  of  cam  surface  for  threading 
(or  7)  divided  into  the  eighteen  revolutions  required 
for  threading,  equals  257  revolutions  of  the  spindle  to 
make  one  piece.  Referring  to  the  table  in  the  B.  &  S. 
instruction  book  for  the  No.  00  machine,  under  792 

r.p.m.  we  find  the  nearest  number  to  257  is  264,  requir- 
ing gears  20  driver  and  40  driven.  If  the  required 

spindle  speed  was  927  r.p.m.  gears  20  driver  and  34 
driven  would  be  used  with  the  same  cam.  The  amount 

of  cam  surface  not  used  (Fig.  5)  approximately  estab- 
lishes the  minimum  feed  for  the  cutting  off  and  forming 

operations,  but  as  a  rule  this  does  not  interfere  with 
the  selection  of  the  lead  cam.  In  the  example  above  the 
feed  for  cutting  off  and  forming  (also  using  standard 
cams)  is  0.00086  in.  and  0.0005  in.  respectively.  The 
omissions  in  Fig.  11  are  to  make  clearer  the  method  of 
computing  to  obtain  proper  gears. 

If  a  thread  lobe  is  laid  out  for  the  screw  given  in 
the  above  example  the  outline  will  be  found  to  match 
closely  with  that  in  Fig.  5,  designed  for  a  different 
pitch  screw  made  from  soft  steel  with  a  correspond- 

ingly faster  spindle  speed. 

Threaded  and  plain  bushings,  collars  and  parts  re- 
quiring a  variety  of  turret  operations  can  also  be  made 

with  a  large  percentage  of  standard  cams,  although 
those  lead  cams  having  more  than  two  lobes  in  addition 
to  the  stop  are  usually  limited  to  machining  the  work 
for  which  they  were  designed.  Cross-slide  cams  hav- 

ing a  small  amount  of  cam  surface  occur  frequently  in 
this  class  of  work  and  may  be  used  for  a  great  many 
different  parts. 

A  few  of  the  cams  are  used  so  frequently  that  it  is 
advantageous  to  duplicate  them.     Parts  to  be  made  in 

large  quantities  should  have  special  cams  designed  for 
the  purpose  of  saving  every  fraction  of  a  second,  an 
economy  which  will  become  noticeable  in  a  few  weeks. 
The  nature  of  the  work,  number  of  machines  and  cams 
on  hand,  etc.,  are  all  factors  which  determine  to  what 
extent  the  standard  cams  may  be  used. 

Enlargement  of  Cast  Iron  by 
Heat-Treatment 
By  Guy  L.  Bunch 

With  reference  to  an  editorial  query  appended  to  an 

article  by  Ivan  C.  Beach  on  the  subject  of  "Enlarging 
Gas-Engine  Pistons,"  appearing  upon  page  638  of 
American  Machinist,  my  experience  may  be  of  interest. 

While  serving  as  assistant  inspector  in  the  Bureau 
of  Ordnance,  Navy  Department,  I  made  a  series  of  ex- 

periments and  found  that  a  12-in.  cast-iron  projectile 
was  enlarged  0.017  in.  at  the  bourrelet,  while  at  the 
base  of  the  same  projectile  the  swelling  amounted  to 
0.020  in.  The  test  was  made  upon  the  body  of  a  12-in., 
870-lb.  standard  Navy  target  projectile  that  had  been 
cut  off  just  forward  of  the  bourrelet,  and  was  for  the 
purpose  of  determining  whether  or  not  it  was  possible 
to  reclaim  projectiles  that  had  been  machined  below  the 
limit  of  size  for  acceptance. 

Three  test  bars  were  taken  out  of  the  projectile  by 
means  of  a  hollow  drill  and  laid  aside  to  be  used  to 

check  by.  Three  others  were  taken  out  and  heat- 
treated  at  the  same  time  and  in  the  same  furnace  with 
the  mass,  and  still  three  more  were  taken  out  of  the 
mass  after  it  had  been  heat-treated.  All  test  bars  were 
turned  to  a  uniform  diameter  of  1.129  inch. 

The  results  were  rather  astonishing,  particularly  as 

there  was  a  general  feeling  that  cast-iron  heated  to  a 
cherry  red  would  be  deteriorated  by  the  treatment. 
The  raw  bars  pulled  within  300  lb.  of  the  original  test 
upon  the  same  material,  the  bars  that  were  treated 
with  the  mass  pulled  about  15  per  cent  higher  than  the 
raw  bars,  and  the  bars  that  were  taken  out  after  treat- 

ment of  the  mass  showed  an  increase  of  12  per  cent  in 
strength  over  the  raw  bars.  The  bars  cut  from  the 
mass  before  treatment  and  treated  with  it  showed  an 
enlargement  of  from  0.005  to  0.0075  in.  in  diameter 
and  a  slight  increase  in  length.  Every  care  was  exer- 

cised to  locate  the  measuring  points  upon  the  bars  in 

exactly  the  same  place,  and  each  bar  was  seated  pri- 
vately so  that  there  was  no  possibility  of  mixing  them. 

The  result  of  these  experiments  would  seem  to  indi- 
cate that  cast  iron  was  not  only  increased  in  size  by 

heat-treatment  but  that  its  material  characteristics 

were  also  improved  thereby.  Whether  or  not  the  com- 
position had  anything  to  do  with  the  result  the  experi- 

ments did  not  go  far  enough  to  determine,  and  this 

would  seem  to  be  an  excellent  field  for  further- 
experimentation. 

The  Foreman  and  the  Community 
By  a.  W.  Brown 

As  a  rule,  neither  the  management  nor  the  mass  of 

workers  thinks  much  of  "the  community" — who  consti- 
tute it,  where  they  live,  move  and  have  their  being  and 

what  their  rights  may  be.  Probably  the  foreman  is  much 
better  fitted  than  either  the  management  or  the  work- 

ing class  under  him  to  give  a  thought  to  that  "class," 
which  is  not  a  class,  because  it  comprises  all  classes, 
and  which  has  at  least  an  indirect  interest  in  all  indus- 

trial comings  and  goings,  thinkings  and  doings. 
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Problems  of  the  Die  Head  Manufacturer 
Factors  Affecting  Design  and  Manufacture — Construction  and  Details  of  Manufacture — 

Why  Parts  for  Special  Threads  Are  Costly 

By  C.  W.  BETTCHER 
Sales  Manager,   Eastern   Machine   Screw   Corporation 

IT  MAY  safely  be  assumed  that  few  users  of  s
elf- 

opening   die   heads   realize   the   complexity   of   the 
problem  with  which  the  manufacturer  of  this  class 

of  tool  is  confronted. 

To  gain  some  idea  of  the  magnitude  of  this  problem, 
it  is  necessary  to  consider  the  following  factors:  (1) 
The   variety   of  thread    forms   used   upon   articles    of 
modern  manufacture ;  (2)    
the  multiplicity  of  sizes 
and  pitches  in  which  each 
thread  form  must  be  pro- 

duced; (3)  the  various 
kinds  of  material  upon 
which  threads  are  cut,  and 
(4)  the  kind  and  condition 
of  the  machine  and  the 
degree  of  intelligence  and 
interest  displayed  by  the 
workman  who  operates  it. 
Of  thread  forms  we 

have  in  common  use  the 

U.  S.,  V,  Acme,  Whit- 
worth,  British  Associa- 

tion,   Cycle   Engineering, 
French,  Standard-International,  pipe  threads  and  many 
special  shapes.  Each  may  be  required  in  either  right- 
or  left-hand,  in  any  pitch  from  3  to  110  per  inch,  and  of 
any  size  from  ̂   to  3  in.  in  diameter.  Added  to  the 
above  list  is  the  possibility  of  having  to  furnish  any  one 
or  all  of  them  in  double,  triple  or  even  quadruple  pitch. 

The  complexities  are  still  further  swelled  by  the  fact 
that  many  kinds  and  sizes  of  thread  may  be  cut  with 
several  sizes  or  styles  of  die-head,  making  it  necessary 
for  the  manufacturer  to  increase  his  stock  of  chasers 
by  that  number  in  order  to  meet  all  requirements.  In 
fact,  a  recent  inventory  at  this  factory  disclosed  ap- 

proximately 1,300  varieties  of  the  combinations  given 
above. 

While  this  outline  is  designed  to  suggest  the  great 
possibilities  of  the  self  opening  die  head,  it  may  serve 
in  even  greater  measure  to  emphasize  the  importance 
to  the  customer  of  adopting  for  his  work  some  form 
and  pitch  of  thread  that  is  already  to  be  found  in  stand- 

ard tables.  The  special  thread  not  only  is  usually 
an  arbitrary  requirement  on  new  work,  but  actually 
increases  production  costs  for  the  reason  that  the  spe- 

cial tools  and  gages  must  be  made  at  a  cost  many  times 
in  excess  of  the  cost  of  standard  equipment,  to  say 
nothing  of  longer  time  it  will  take  to  get  them.  It  is 
the  practice  of  the  Eastern  Machine  Screw  Corporation, 
and  I  believe  of  most  die  head  manufacturers,  to  simply 
make  an  extra  charge  for  the  cost  of  the  hobs  when 
special  chasers  are  ordered  and  to  absorb  the  other 
losses. 

The  manufacture  of  chasers  is  work  that  cannot  be 
hurried.  In  ordering  new  or  special  thread  forms, 
pitches,  etc.,  the  customer  should  remember  that  any 
deviation  from  standards  already  set  involves  the  mak- 

'TpHIS  OUTLINE,  in  addition  to  suggesting 
•*■  what  is  possible  in  self-opening  die  heads, 
emphasizes  the  importance  of  selecting  threads 

wherever  possible  from  tables  already  con- 
sidered as  standards. 

Following  such  a  procedure  will  mean  not 

only  more  prompt  service  in  the  matter  of 
chaser  deliveries  but  also  better  deliveries 

from  the  manufacturer  of  taps  and  gages,  and 
lower  costs. 

ing  of  tools  for  the  production  of  the  new  chasers  and 
that  with  the  making  hardening,  grinding,  and  testing 
of  these  tools,  thirty  operations  are  introduced,  all  of 
which  tend  to  lengthen  the  time  required  for  deliveries. 
Allowances  in  delivery  should  be  made  upon  all  orders 
for  chasers  that  differ  in  any  detail  from  those  that 
have  hitherto  been  made.    A  recent  inventory  disclosed 

the  fact  that  there  are  well 
over  1,750  different  kinds 
of  chasers  in  stock  ready 
for  immediate  shipment. 
When  it  is  considered  that 
in  some  of  these  chaser 
sizes  hundreds  of  chasers 
must  be  available  on  any 
one  order  it  will  be  seen 
what  this  investment  must 
mean  in  order  to  give  the 

proper  service  to  the  cus- 
tomers in  the  matter  of 

chaser  deliveries. 
Difference  of  material 

upon  which  threads  are  to 
be  cut  involves  a  difference 

in  minor  details  of  the  tools  that  are  to  cut  them,  even 
though  the  thread  characteristics  may  remain  the  same. 
Though  cold-rolled  screw  stock  is  by  far  the  most  com- 

monly used  material  upon  which  threads  are  cut,  nickel, 
chrome-nickel,  chrome  vanadium  and  other  steels  (some 
heat-treated)  cast-iron,  cast  brass,  bar  brass,  tubing, 
aluminum,  fiber,  hard  rubber  and  even  celluloid  are 
often  used.  Fig.  1  shows  a  few  examples  of  the  threads 
and  materials.  Each  material  requires  a  careful  study 
of  its  characteristics  in  order  to  be  sure  that  tools  will 
render  satisfactory  service  upon  it. 

Self-opening  die  heads  are  used  upon  automatic  single 
and  multiple  spindle  screw  machines  of  different  de- 

signs and  principles,  bolt  threading  machines,  hand 
screw  machines,  lathes,  drill  presses  and  many  special 
machines.  In  some  of  them  the  die  head  revolves  while 

the  work  remains  stationary,  in  others  it  is  the  mate- 
rial that  revolves.  Some  rotate  both  work  and  head  at 

differential  speeds.  All  of  these  things  have  a  bearing 
upon  the  kind  of  die  head  to  be  used  and  must  be  taken 
into  consideration  by  the  manufacturer  who  supplies 
the  tools. 

Not  the  least  important  of  the  variable  factors  is 
the  workman  who  has  the  handling  of  the  tools. 
Though  the  equipment  may  be  beyond  criticism  and 
perfectly  adapted  to  the  work  it  is  expected  to  do,  all 
the  study  and  forethought  of  the  tool  manufacturer 

may  speedily  be  brought  to  naught  by  a  careless,  in- 
different or  ignorant  workman  who  may  run  the  tools 

at  speeds  for  which  they  were  never  designed  or  may 

allow  the  supply  of  lubricant  to  fail  at  a  critical  mo- ment. 

The  self-opening  die  head  has,  however,  reached  such 
a  point  of    perfection  in  detail,  rigidity  and  reliability 
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of  action  that  with  proper  supervision 
in  the  matter  of  grinding  chasers 
and  suitable  instruction  to  the  work- 

man in  the  use  of  it,  the  tool  can  be 
depended  upon  to  produce  work  upon 
a  quantity  production  basis  that  will 
equal  in  accuracy  the  best  product  of 

the  toolmaker's  skill. 
The  following  points  are  essential 

to  a  successful  die  head.  It  must  be 
simple  in  construction  so  that  it  will 

FIG.   2.      TESTING  THE  HEADS  FOR  SYMMETRY 

FIG.  1.     EXAMPLES  OF  THREADS  AND  MATERIALS 

and  insure  perfect  workmanship  and  interchangeability. 
An  important  feature  of  the  construtcion  of  a  self- 

opening  die  head  is  the  slot  in  which  the  chasers  move. 
These  slots  must  be  ground  to  accurate  dimensions  so 
that  chasers,  old  or  new,  will  be  a  close  sliding  fit 
without  perceptible  shake,  else  chattering  and  conse- 

quent imperfect  work  will  result.  Besides  accurate 
dimensioning  it  is  of  extreme  importance  that  the  slots 
be  symmetrically  disposed  with  relation  to  each  other 
and  to  the  axis  of  the  die  head. 

In  Fig.  2  is  shown  how  the  heads  are  tested  in  this 

respect.  Go  and  no-go  gages  are  used  to  keep  the 
width  and  depth  of  the  slots  within  limits  while  the  bar 
gage  and  indicator  enable  the  inspector  to  detect  errors 
of  a  very  small  fraction  of  a  thousandth  in  location. 
Tolerances,  even  on  large  scale  production,  are  held  as 
closely  as  in  the  most  exacting  tool  work. 

In  Fig.  3  may  be  seen  the  method  of  testing  the  cams 
to  make  sure  that  each  bearing  surface  is  exactly  the 
same  distance  from  the  axis  of  the  head.  Here,  again, 
the  tolerance  must  be  very  close,  for  any  variation  in 
this  respect  would  mean  that  the  work  of  threading 
would  fall  unevenly  upon  the  chasers,  resulting  in  bad 
work  and  the  rapid  deterioration  of  the  chaser  that  was 
bearing  the  brunt  of  the  burden. 

Turning  now  to  the  chasers  we  find  that  it  is  a  mat- 
ter of  vital  importance  in  tooling  up  for  their  manu- 

facture for  exactly  the  right  amount  of  clearancs. 
However  slight  this  may  be,  it  is  very  essential  to  a 
free  cutting  tool.  We  have  to  control  the  clearance! 
from  the  cutting  edge  back  around  the  screw  and  also 
from  the  throat  to  the  rear.  Though  these  clearances 
are  difficult  to  measure,  they  must  be  maintained 
within  definite  and  very  close  limits. 

The  length  of  each  chaser  is  another  important  fea- 
ture; "length"  in  this  case  meaning  not  the  over  all 

length  but  the  distance  between  the  pitch  diameter  of 
the  thread  and  the  point  where  the  chaser  takes  its 

FIG.   3.      TESTING  THE  CAMS  FOR  RADIAL  POSITION 

function  instantaneously;  it  must  be  strong  and  rigid 
that  it  may  stand  up  to  its  work  continuously  without 
its  operation  being  affected  by  working  conditions;  it 
must  hold  the  chasers  firmly  and  in  the  most  advan- 

tageous manner  so  that  there  will  be  no  yielding  under 
pressure  of  the  cut;  all  parts  must  be  carefully  hard- 

ened to  insure  against  undue  wear;  and  all  parts  must 
be  ground  after  hardening  to  extremely  close  toler- 

ances so  that  old  and  new  sets  of  chasers  may  be  inter- 
changed as  necessary  and  the  changing  from  one  style 

of  die  head  to  another  style  of  the  same  si^  effected 
without  diflSculty.  These  requirements  involve  not  only 
the  most  exacting  methods  of  manufacture  but  a  sys- 

tem of  inspection  that  will  enable  the  manufacturer  to 
keep  the  limits  of  tolerance  under  his  strict  observance FIG.    4.      TESTING    THE   CHASERS   FOR    LENGTH 
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bearing  upon  the  cam.  In  Fig.  4  may  be  seen  the 

device  for  checking  this  measurement,  indicating  the 

care  which  is  exercised  to  keep  each  chaser  in  a  set 
to  the  same  dimension. 

Experience  throughout  the  war  in  the  matter  of 

thread  specifications,  the  importance  of  having  accurate 

and  smooth  threads  in  high-speed  engines,  such  as 

those  for  automobiles,  airplanes,  etc.,  has  made  us 

critical  in  this  respect.  For  many  years  the  manufac- 
turer of  die  heads  has  seemed  to  have  the  advantage 

over  the  manufacturer  of  taps,  but  within  the  last  year 

or  two  the  latter  has  made  very  rapid  strides  and  taps 

are  now  available  that  will  cut  threads  beyond  criti- 
cism. 

Threads  on  chasers  are  cut  by  the  bobbing  process 

and  as  these  threads  can  be  no  better  than  the  hobs 

that  cut  them,  the  designing  and  making  of  the  latter 

constitute  no  small  part  of  the  problem  with  which  the 
manufacturer  must  deal.  This  phase  alone  calls  for  a 

vast  amount  of  gaging  and  testing  apparatus  in  the 
inspection  department. 

Though  the  self-opening  die  head  cannot  be  said  to 
be  a  new  thing  as  mechanical  inventions  go,  it  has 
undergone  a  wonderful  development  within  the  past 
few  years.  Considered  but  a  short  time  ago  as  a  tool 

capable  of  producing  a  "good  enough"  thread,  it  has 
been  improved  by  strengthening  its  parts,  closing  up 
its  limits  of  tolerance,  and  extending  its  range  of  use- 

fulness until  now  it  may  be  depended  upon  to  produce 
in  hundreds  of  thousands  many  kinds  of  threads  and 
worms  once  thought  impossible  for  it,  and  this  to  a 
degree  of  accuracy  hitherto  regarded  as  unattainable 
except  by  the  most  laborious  and  painstaking  methods. 

Notwithstanding  the  rigor  of  present-day  thread 
specifications  in  the  matter  of  form,  lead  and  smooth- 

ness of  finish,  the  die  head  is  meeting  them  with  ease 
and  regularity,  and  this  has  been  made  possible  largely 
through  the  efforts  of  a  comparatively  small  group  of 
manufacturers  who,  having  faith  in  the  possibilities  of 
the  tool  and  the  determination  to  demonstrate  it  have 

devoted  their  time  and  skill  to  overcoming  the  difficul- 
ties one  by  one  as  they  have  arisen. 

Time  and  Motion  Study  vs.  Red  Tape 
Wage  Systems 

Premium  Earnings  Should  Not  Be  Used  to  Control  Wage  Fluctuations  — Time  and  Motion 
Study  Is  Too  Frequently  Confused  with  Rate  Setting 

By  GAYLORD  G.  THOMPSON 
Production  Engineer,  Pawling  &  Harnischfcger  Co. 

I 
T  APPEARS  to  me  that  we  are  beating  around 

the   bush   in   our   methods    of   wage    payments." 
These  were  the  words  of  a  general  manager,  uttered 

at   an   executive   meeting.      "I   had    occasion   to   visit 
   &  Co.   the    other   day,"    he   continued,    "and  I 
was  very  much  impressed  by  the  small  clerical  force 

they  employ  to  keep  records  of  their  labor  and  manu- 
facturing costs.  They  have  no  premium  or  piece  work 

in  their  plant,  consequently  prodigality  of  forms  and 
records  does  not  exist.  The  workers  are  paid  on  a 
flat  hourly  basis.  Upon  completion  of  a  job,  it  was  not 
necessary  to  pass  the  labor  record  through  a  multitude 
of  hands  to  complete  the  calculations  of  labor  costs. 
I  will  venture  to  say  that  if  I  take  any  foreman  in  our 
shop  and  walk  with  him  through  any  department  with 
which  he  is  not  familiar,  he  will  be  unable  to  tell  me 
which  of  the  workers,  judging  by  their  application  to 
their  work,  are  on  premium  and  which  on  straight 
work.  When  I  walk  through  the  shop  and  witness  an 
apparent  equality  in  production  and  physical  exertion 
of  employees  on  premium  jobs  and  those  working  on  a 
flat  wage  rate,  I  am  forced  into  the  opinion  that  our 
premium  system  is  availing  us  nothing.  It  appears  to 
me  that  our  premium  system  has  degenerated  from 
an  incentive  toward  increased  production,  to  a  red  tape 
method  of  the  application  of  a  wage  payment  system." 

At  this  meeting  the  subject  of  retrenchment  predom- 
inated. To  the  exponents  of  the  premium  system  of 

wage  payments  Hupplemented  by  the  application  of  time 
and  motion  studies,  the  words  of  the  general  manager 
contain  a  challenge  to  the  arguments  for  efficiency 
ba£ed    upon    time    and    motion    study.      They    perhaps 

typify  the  opinions  of  many  executives  who  are  inclined 
to  discount  the  value  of  time  and  motion  studies  as  a 
basis  of  establishing  efficient  manufacturing  methods 
and  rates.  Evil  germinates  from  a  cause,  consequently 
every  evil  attributed  to  the  functions  of  time  study 
must  have  its  cause.  The  harvest  resulting  from  the 
seeds  of  time  study  is  in  proportion  to  the  knowledge 
and  care  taken  in  their  planting  and  cultivation.  To 

condemn  time  study,  when  the  fault  lies  in  the  misap- 
plication of  its  fundamental  principles,  is  just  as  logical 

as  mixing  yellow  and  blue  together  and  condemning 
the  mixture  because  it  is  not  white  instead  of  green. 

There  was  a  time  when  the  majority  of  manufactur- 
ing concerns  having  premium  systems  in  their  plants, 

would  hire  their  employees  at  a  certain  rate  per  hour 
that  was  satisfactory  to  the  employee  regardless  of 
whether  he  worked  premium  or  piece  work.  Premium 
earnings  of  10  to  15  per  cent  in  excess  of  the  flat 
wage  rate  of  the  worker  were  considered  sufficient 
incentive  for  increased  effort  and  met  with  satisfaction 
because  the  wage  rate  was  high  enough  to  counteract 
any  tendency  toward  dissatisfaction  should  the  worker 
be  called  upon  to  perform  duties  on  which  no  premium 
rate  had  been  established. 

Before  the  World  War,  the  evolutionary  development 
of  time  study  had  progressed  so  far  that  time  study 
was  becoming  an  essential  factor  in  progressive  and 
efficient  manufacturing  methods.  Unprecedented  pros- 

perity, resulting  in  riotous  clamor  for  production  re- 
gardless of  cost,  had  the  effect  of  partially  breaking 

down  the  structure  constituting  the  fundamentals  of 
time  and  motion  study.     In  the  efforts  to  comply  with 
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the  demands  of  labor  for  increased  remuneration, 
premium  rates  were  established  from  past  performance 
records  of  employees.  This  was  found  to  be  the  most 
convenient  source  of  realizing  quick  results.  Right 

here  is  where  we  discover  the  cause  of  the  "apparent 
equality  in  production  and  physical  exertion  of  em- 

ployees on  premium,  jobs  and  those  working  on  a  flat 

wage  rate." 
When  premium  rates  are  based  upon  the  past  rec- 

ords of  employees  without  due  consideration  of  the 
effect  of  inefficient  operation,  methods,  the  whole  affair 
resolves  itself  into  a  red  tape  method  of  wage  payment 
and  nothing  more.  Premium  rates  as  based  upon  the 
conclusions  of  time  study  are  supposed  to  incorporate 
an  element  of  incentive  toward  increased  production. 
Rates  which  are  based  upon  the  performance  of  the 
individual  rather  than  upon  time  study,  will  eventually 
defeat  their  purpose  because  the  facts  relating  to  the 
details  of  the  operation  affected  are  not  available. 
Thus  we  have  as  a  result  of  all  this,  nothing  more  than 
an  estimate. 

In  carrying  out  their  plans  of  retrenchment,  many 
manufacturing  concerns  will  find  that  their  employ- 

ment managers  have  been  hiring  help  on  the  basis  of 
so  much  per  hour  and  a  promise  of  additional  premium 
earnings.  Although  dissatisfied  with  the  low  base  wage 
rate,  the  worker  upon  being  employed  will  always  bear 
in  mind  the  prospects  of  premium,  earnings  counteract- 

ing the  low  flat  wage.  After  he  has  been  assigned  to 
his  job  and  finds  that  his  premium  earnings  do  not 
come  up  to  his  expectations  he  will  either  demand  an 
increase  in  premium  allowance  or  quit.  Almost  in- 

variably in  the  past  these  demands  were  granted 
promiscously  in  order  to  keep  the  worker  on  the  job. 
If  they  were  not  met,  the  subsequent  increase  in  labor 
turnover  was  traceable  to  the  employment  man  because 
of  the  impression  he  created  in  the  mind  of  the  worker 
at  the  time  he  was  employed. 

The  Employment  Man's  Troubles 

We  cannot,  however,  place  the  blame  on  the  employ- 
ment man  for  this  state  of  affairs.  His  troubles  were 

plenty  when  labor  was  scarce.  In  many  cases  his  inability 
to  meet  competitive  bids  for  labor  on  the  flat  hourly 
basis  compelled  him  to  inform  the  prospective  employee 
of  every  possibility  of  increased  earnings  over  the  flat 
wage  rate. 

The  works  manager  of  a  certain  concern  was  con- 
stantly beset  with  requests  for  increased  wages.  Every 

morning  his  desk  was  stacked  with  application  forms 
for  wage  increases  submitted  to  him  by  various  fore- 

men for  his  approval.  To  stem  the  tide,  he  called  all 
of  the  foremen  and  superintendents  into  consultation 
and  advised  them  that  in  the  future  no  increases  of  the 
basic  wage  rates  would  be  made  where  an  employee  had 

opportunities  to  work  premium  or  piece  work.  Any 
increase  in  earnings  of  that  class  of  labor  would  have 
to  be  realized  by  an  increase  in  premium  or  piece  work 
rates.  In  fact,  where  premium  rates  were  established 

on  a  basis  of  the  worker's  making  25  per  cent  above  his 
wage  rate,  instructions  were  given  to  assign  the  rates 
so  that  the  worker  would  realize  approximately  50  per 
cent  additional  earnings. 

This  had  the  effect  of  turning  the  demands  for  in- 
creased earnings  into  the  channels  of  the  time-study 

division.  Old  established  premium  rates  soon  became 
the  object  of  attacks  by  disgruntled  workers.  There 
was  no  alternative  for  the  time-study  men  except  to 
increase  these  premium  rates  in  order  to  maintain 
harmony  and  satisfaction  of  the  workers  and  at  the 
same  time  keep  within  the  scope  of  premium  rate  ad- 

justments as  promulgated  by  the  works  manager. 

Premium  Earnings  Must  Not  Be  Used  to 
Control  Wage  Fluctuations 

It  is  obvious  that  attempting  to  use  premium  earn- 
ings as  a  control  of  wage  fluctuations  will  directly 

affect  the  method  by  which  the  employment  man  en- 
gages help.  The  very  moment  that  such  an  attempt 

is  made  the  embryo  of  a  red  tape  method  of  wage  pay- 
ment comes  into  existence. 

Fundamentally,  it  is  wrong  to  establish  low  wage 
rates  and  depend  upon  the  premium  system  to  keep 
the  workers  satisfied.  When  a  concern  has  reached 
the  point  where  a  guaranty  of  premium  earnings  must 
be  given  in  addition  to  the  basic  wage  rate,  it  would 
be  far  better  to  discontinue  premium  work  and  bring 
the  wage  rate  up  to  the  approximate  unit  level  of  the 
average  combined  wage  rate  and  premium  earnings  of 
the  individual  employee. 

Overhead  would  be  reduced  considerably  by  the 
elimination  of  extra  clerks  required  to  calculate  the 

pay  roll  under  the  wage-rate-plus-premium  method  of 
wage  payments.  Efficient  supervision  in  the  shop 
should  also  contribute  to  further  the  economy  effected 

by  this  reduction  in  overhead,  especially  in  a  manufac- 
turing concern  which  maintains  a  department  mas- 

querading under  the  title  of  "Time  Study"  when  as  a 
matter  of  fact  its  functions  are  merely  the  allocating 
of  rates. 

The  name  of  "time  study"  has  been  erroneously  ap- 
plied to  departments  having  functions  that  do  not  in 

the  least  interpret  such  a  title.  Such  faulty  applica- 
tion of  the  title  is  a  contributary  factor  in  bringing 

time  study  into  disrepute.  For  example  to  call  a  "rate- 
setting"  department  a  "time-study"  department  is  fun- 

damentally incorrect  because  all  of  the  evils  arising 
from  rate  setting,  which  may  lack  the  research  and 
analysis  of  time  study,  would  be  placing  the  blame  on 
time  study. 
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Miscellaneous  Operations  on  the  Mack  Truck 
Special  Milling  Fixtures  and  Operations— Centerless  Grinding— Using  the 

Thread  Comparator— Making  Radiators,  Cabs  and  Hoods 

By  FRED  H.  COLVIN 
Editoi-,  American  Machinist 

SOME  of  the  miscellaneous  machining  operations
  in 

both  the  AUentown,  Pa.,  and  Plainfield,  N.  J., 
plants  of  the  International  Motor  Company  are 

particularly  interesting,  showing  the  adaptation  of 

standard  machines  for  special  work  by  the  use  of  in- 
genious fixtures.  A  case  of  this  kind  is  shown  on  an 

Ohio  tilted  milling  machine  in  Fig.  1,  where  it  is  neces- 

handling  piston  pins,  a  particularly  interesting  feature 
being  the  simple  form  of  guides  used.  The  guides  are 
simply  hardened  steel  strips  set  into  the  blocks  shown, 
the  result  being  satisfactory  both  as  to  output  anc 

quality. The  method  of  testing  the  water  pump  casting  fc 
shown  in  Fig.  3.     The  clamps  shown  hold  the  punq> 

FIG.  1.     SPECIAL  FIXTURE  FOR  MILLING  STUDS.     FIG. GRINDING  PISTON  PINS 

FIG.  3.     TESTING  WATER  PUMP  CASES.     FIG.  4.     WASHING  PARTS   BEFORE  ASSEMBLY 

sary  to  flatten  the  ends  of  a  large  number  of  steel 
Dins.  It  was  desirable  that  the  bottoms  of  the  cuts  be 
concave  instead  of  convex,  as  would  have  been  the  case 
had  they  been  arranged  on  the  outside  of  the  circular 
table  and  fed  past  the  milling  cutter.  In  order  to  make 
them  concave,  the  pins  are  arranged  for  milling  in 
gioups  of  four,  two  being  held  by  each  single  bolt 
strap,  as  this  makes  the  easiest  and  simplest  kind  of 
a  fixture  to  load.  The  back  ends  of  the  pins  rest 
against  the  adjustable  stops  shown. 

The  table  holds  twelve  pins  in  three  groups  of  four 
each,  and  is  readily  indexed  from  point  to  point,  and 
then  fed  in  to  the  milling  cutter.  Four  pins  are  milled 
at  each  stage  of  the  operation  and  this  method  has 
proved  very  satisfactory  in  handling  the  work. 

In  Fig.  2  is  shown  a  centerless  grinding  machine 

casting  firmly  in  place  while  the  pressure  is  being  ap- 
plied. The  pressure  regulator  shown  at  A  insures  the 

proper  pressure  for  each  test  made.  One  of  the  uses 
made  of  the  Niagara  metal-washing  machine  is  shown 
in  Fig.  4.  Manifolds  and  other  parts  washed  in  such 
machines  come  out  thoroughly  clean  and  are  ready  to 
go  directly  to  the  assembly. 

The  Hartness  thread  comparator.  Fig.  5,  is  used  in 
every  day  shop  work  and  assists  materially  in  securing 
good  screw  thread  fits.  Its  surroundings  indicate  that 
it  is  a  shop  tool  instead  of  a  laboratory  instrument. 

The  radiator  on  the  large  Mack  trucks  is  of  rather 
peculiar  design,  being  behind  the  motor  and  having  the 
fan  in  the  center,  so  that  it  throws  the  air  out  through 
the  cooling  coils  instead  of  in  a  horizontal  direction, 
as  is  usual  in  most  cases.   The  frame  work  of  the 
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FIG.  5.     USING  THREAD  COMPARATOR  IN  THE  SHOP.     FIG.   6.     DRILLING  RADIATOR  FRAME 

FIG.  7.     RADIATOR  READY  TO  ASSEMBLE.     PIG.  8.    TESTING  THE  FAN  BELTS 

I FIG.    9.      BUILDING  THE  CABS.     FIG.   10.     A  COMPLETED   CAB 

radiator  is  shown  in  Fig.  6,  together  with  the  drilling 
fixture,  and  some  of  the  completed  radiators  can  be 
seen  in  Fig.  7.  The  latter  also  shows  one  of  the  fans 
at  A.  The  fan  is  mounted  inside  the  circular  coils  B, 
as  may  be  seen  in  the  assembled  radiator  at  C.  The 
side  openings  in  the  cowl  D  permit  air  to  escape  at 

each  side.    The  tank  for  the  water  supply  is  an  alumi- 
num casting  shown  at  E. 

Special  V-shaped  belts  are  used  in  driving  the  fan, 
and  in  order  to  insure  satisfaction  and  prevent  slippage 
while  the  belt  is  new,  every  belt  is  tested  and  stretched 
on  the  machine  shown  in  Fig.  8.    It  is  run  for  a  given 
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time  under  a  specified  load  as  supplied  by  the  weight 
shown.  After  stretching,  it  is  cut  to  the  proper  length 
so  that  the  user  should  have  very  little  difficulty  even 
while  the  belt  is  new.  After  testing,  the  fan  belts  are 
carefully  wrapped  in  oiled  paper  to  protect  them  from 
moisture. 

The  driver's  cabs  are  both  substantial  and  comfort- 
able, as  can  be  seen  in  Figs.  9  and  10.  There  is  con- 

siderable work  on  the  cabs  as  will  be  noted  from  the 
drilling,  riveting  and  bolting  up  operations  shown  in 
the  two  illustrations.  One  of  the  completed  open  cabs 
is  shown  at  the  right  of  Fig.  10,  and,  as  may  be  seen, 
the  door  slides  back  into  the  side  of  the  cab  body. 
Many  cabs  are  completely  enclosed  in  cold  weather  so 
as  to  afford  ample  protection  for  the  drivers. 

The  making  of  the  distinctive  Renault  hood  consists 
of  a  number  of  cutting  and  forming  operations.  The 
final-assembly  form  is  shown  in  Fig.  11,  together  with 

FIG.   11.     A  HOOD  AND  ITS  FORM 

one  of  the  completed  hoods.  The  form  is  mounted  on 
a  shop  truck  so  as  to  be  at  a  convenient  working  height 
and  also  to  be  easily  moved  anywhere  in  this  depart- 

ment of  the  shop. 

Putting  Limits  on  All  Dimensions — 
Discussion 

By  Alfred  T.  Gregory 

None  of  us  can  give  an  inflexible  rule  for  dimension- 
ing machine  drawings  that  will  serve  satisfactorily  for 

all  classes  of  work.  Putting  limits  on  dimensions  is 
very  practical  when  carried  on  with  moderation.  Be- 

yond the  usual  practice,  however,  of  making  limits  for 
dimensions  requiring  considerable  accuracy,  I  am  not 
in  accord  with  John  Thomas,  who  wrote  the  article 

"Putting  Limits  on  All  Dimensions,"  on  page  639  of American  Machinist. 

Let  us  suppose  that  a  new  machine  is  to  be  con- 
structed. In  some  shops  a  separate  set  of  drawings 

would  be  made  for  the  pattern  shop,  the  machine  shop 
and  the  assembly  department.  In  each  of  these  sets  of 
drawings  the  draftsman  will  dimension  the  drawings 
to  suit  the  needs  of  the  particular  department  for  which 
they  are  intended.  In  other  shops  one  set  of  drawings 
serves  all  three  departments,  and  the  patternmaker 
must  make  allowance  on  his  patterns  for  machining 
operations. 

When  the  patternmaker  receives  the  drawings  and 
checks  them  over,  is  it  necessary  for  him  to  have  limits 
for  his  work?  He  knows  how  much  to  allow  for  certain 
machining  operations.  He  can  tell  from  the  general 
appearance  of  the  drawings  whether  A  in.  off  here  or 

on  there  will  make  any  material  difference  in  the casting. 

After  awhile,  when  the  castings  come  to  the  machine 
shop  to  be  machined,  the  foreman  will  plan  out  just 
what  has  to  be  done  to  each  part,  and  which  machines 
they  should  go  to  for  their  various  operations.  If  he 
is  in  a  large  shop  he  will  probably  call  his  assistants 
and  job  setters  and  talk  it  over  with  them. 

It  is  quite  certain  that  the  foreman  will  know  just 
how  each  part  should  be  made,  as  a  study  of  the  draw- 

ings will  give  him  practically  all  the  information  he 
will  need.  An  experienced  mechanic  should  know  about 
how  much  to  allow  for  practically  all  the  dimensions 
that  are  not  limited  on  the  drawings.  For  instance,  if 
the  drawing  gives  one  dimension  for  a  particular  part 
with  a  note,  as  driving  fit  or  sliding  fit,  he  knows  what 
to  do  without  any  limits.  Many  times  no  note  is  needed 
to  convey  information.  If  he  does  not  quite  understand 
any  particular  part  of  the  drawings,  a  talk  with  the 
designer  will  clear  up  all  doubts. 
When  the  work  comes  to  the  assembly  department, 

some  of  it  may  have  to  be  chiseled  and  filed,  other 
parts  may  have  to  be  drilled,  etc.  The  foreman  of  the 
assembly  department  should  have  a  thorough  under- 

standing of  the  mechanism  of  the  machine,  so  that 
beyond  possibly  a  few  necessary  limited  dimensions,  it 
would  be  a  waste  of  time  for  the  draftsman  to  attempt 
to  put  limits  on  all  the  dimensions. 

In  all  shops  there  is  a  standard  of  workmanship 
which  is  what  might  be  called  an  unwritten  code,  and 
it  should  not  take  a  new  man  long  to  become  acquainted 
with  that  standard.  In  large  airplane  and  automobile 

shops  where  a  high  degree  of  workmanship  is  main- 
tained, there  is  always  a  large  force  of  inspectors  whose 

duty  it  is  to  see  that  these  standards  are  maintained. 
It  will  be  apparent  from  the  foregoing  that  putting 

limits  on  all  dimensions  is  unnecessary  and  impractical 

from  the  shop  man's  point  of  view.  Now  a  word  for 
the  draftsman.  Many  times  a  drawing  will  be  so 
crowded  that  to  add  limits  to  all  the  dimensions  would 
make  it  practically  impossible  for  anyone  to  understand 
it.  Then  too,  it  would  add  a  great  deal  of  unnecessary 

work  to  the  draftsman's  duties.  It  would  take  con- 
siderable time  for  a  draftsman  to  limit  every  dimen- 

sion, as  very  often  he  would  have  to  look  up  the  various 

tools  and  fixtures  and  spend  a  great  deal  of  time  col- 
lecting other  data.  Should  the  machine  be  wanted  in 

a  hurry,  it  would  only  add  more  delay  to  its  final 
delivery.  In  the  face  of  the  great  competition  now 
existing  among  manufacturers,  and  also  the  way  that 
everyone  is  trying  to  cut  down  expenses,  it  seems  to 
me  that  the  idea  of  putting  limits  on  all  dimensions  is 
very  impractical. 

Clear  Explanation 
By  Robert  Grimshaw 

It  is  one  thing — and  a  good  thing,  of  course — to  know 
a  thing  thoroughly  and  accurately.  But  explaining  it 
to  another  is  an  entirely  different,  and  often  equally 
important  matter.  Showing  is  sometimes  impossible; 
doing  so  would  necessitate  doing  the  job,  instead  of 
having  it  done,  which,  where  there  is  no  repeat  work, 
would  be  inadvisable  and  uneconomical. 

The  foreman  must  be  able  to  analyze  the  job  into  its 
main  divisions  and  explain  each  in  sequence  to  the 
worker,  in  terms  that  the  latter  can  understand  and 
remember. 
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The  Gleason  System  of  Bevel  Gears 
Quietness  in  Operation,  Strength  and  Durability  Considered  —  Limiting  the  Undercut 

Preference  for  Low  Pressure  Angle — Pressure  Causes  Wear 
By  f.  e.  Mcmullen  and  t.  m.  durkan 

F
(
 \0U  a  long  time  need  has  been  felt  for  a  definite 

system  of  designing  bevel  gear  teeth,  which  would 
give  the  most  desirable  tooth  form  for  use  under 

average  conditions.  It  has  been  common  practice  in 
the  past  to  use  spur  gear  formulas,  such  as  those  of 
Brown  &  Sharpe,   in  figuring  bevels.     These  formulas 

I 

_     P/fc/i  Circle 

i^ Base  circle 

Roof  circle  -- 

FIG.  1 — INVOLUTE  TOOTH  IN  MESH  WITH  RACK,    SHOWING   KII.1.ET. 
INVOLUTE     TOOTH    SHOWING    UNDERCUT 

were  worked  out  for  an  interchangeable  spur  gear 
system,  which  necessarily  required  some  compromise. 
When  they  were  applied  to  bevel  gears,  where  inter- 
changeability  was  not  a  factor,  the  possibilities  of  the 
involute  curve  were  not  fully  utilized. 

The  Gleason  0.3  and  0.7  long  and  short  addendum 
tooth  was  brought  out  to  improve  this  condition,  and 
various  other  alterations  of  the  standard  spur  gear 
design  have  been  used.  For  the  most  part  these  can 
be  applied  to  certain  combinations  only  and,  therefore, 
are  not  universal.  Recent  applications  of  bevel  gearing 
covering  a  wide  range  of  ratios  have  made  it  impera- 

tive that  a  progressive  system  embracing  all  ratios  and 
any  number  of  teeth  in  common  use,  be  worked  out. 

An  investigation  has  been  conducted  by  the  Gleason 
Works  to  develop  a  practical  system  for  designing  the 
form  of  tooth  that  is  consistent  with  strength  and 
wear  considerations,  the  quietest  in  operation.  The 
results  of  this  research  have  been  incorporated  in  the 
accompanying  tables.  This  system  applies  to  any  pair 
of  generated  spiral  or  straight  tooth  bevel  gears  operat- 

ing at  right  angles  where  the  pinion  is  the  driver  and 
has  ten  or  more  teeth.  The  bevel  gears  cut  on  the 
former-type  planers  are  subjected  to  a  special  study  as 
certain  practical  limitations  prevent  the  application  of 
the  system  to  this  class  of  gearing  without  modifica- 
tion. 

FIG.    2— 

Presented   at  the  spring  mueting  of  the  American  Gear  Manu- 
facturers' Association,  April  22  at  Buffalo,  N.  Y. 

The  principal  qualities  considered  in  arriving  at  this 
system,  arranged  in  the  order  of  their  importance,  are 
quietness  in  operation,  strength  and  durability.  In  re- 

gard to  quietness,  experience  has  shown  that  bevel 
gears  cut  with  a  lower  pressure  angle  will  operate 
more  quietly  than  those  with  a  higher  one,  other  condi- 

tions being  equal.  There 
are  several  reasons  which 
will  account  for  this:  With 
the  lower  pressure  angle 

a  greater  arc  of  action  is  ob- 
tained; any  eccentricity  has 

less  effect;  and  the  radical 
component  of  the  tooth  load 
is  minimized.  Thrust  forces 
also  make  it  desirable  to 
avoid  the  higher  angle,  not 

only  because  of  the  intro- 
duction of  an  axial  or  cone 

thrust  not  present  in  spurs, 

but  also  because  the  major- 

ity of  bevel  gears  are  over- 
hung from  their  supports  so 

that  the  total  load  should 
be  kept  as  low  as  possible. 
For  these  reasons  the  basis 
of  the  system  is  the  use  of 
the  lowest  pressure  angle 
which  will  not  sacrifice 

strength  by  introducing  an 
excessive  undercut. 

It  might  be  well  to  describe  here  what  is  meant  by 
undercut.  In  Fig.  1  is  shown  an  involute  tooth  in  mesh 
with  a  rack.  The  tooth  profile  consists  of  two  parts, 
the  involute  curve  which  has  its  origin  at  A  and  con- 

tinues to  the  top  of  the  tooth,  and  the  fillet  AB  lying 
between  the  base  and  root  circles.  If  the  rack,  which 
represents  the  generating  tool,  does  not  project  below 
the  point  C,  beyond  which  involute  action  cannot  take 
place,  the  fillet  AB  will  always  lie  outside  of  a  radial 
line  OA  drawn  from  the  origin  of  the  involute. 
When  the  rack  tooth  is  made  longer  so  that  it  ex- 

tends below  point  C,  the  condition  shown  in  tlie  exag- 
gerated form  in  Fig.  2  is  realized.  In  this  diagram 

the  fillet  A'B'  lies  inside  of  a  radial  line  O'A'  and  also 
slightly  cuts  away  part  of  the  involute  curve.  An  exam- 

ination of  Fig.  1  shows  that  the  valua  for  the  dimension 
BE,  which  is  the  distance  from  C  to  the  pitch  line,  is 

equal  to  the  back  cone  radius  BO  X  sin'  pressure 
angle.  From  this  we  might  make  a  definition  of  under- 

cut by  stating  that  a  generated  bevel  gear  tooth  is  said 
to  be  undercut  when  the  dedendum  is  greater  than  the 

back  cone  radius  X  sin'  pressure  angle. 
However,  it  can  be  shown  mathematically  that  it  is 

possible  to  exceed  this  value  considerably  before  there 
is  any  appreciable  undercut.  In  fact  for  the  ordinary 
automobile  rear  axle  pinion  having  anywhere  from  ten 
to  thirteen  teeth,  the  dedendum  is  nearly  always  more 
than  this  critical  value,  and  is  sometimes  as  much  as 
100  per  cent  greater.     The  point  at  which  to  limit  the 
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undercut  in  the  present  system  has  been  determined 

by  a  study  of  successful  automobile  practice,  because 

that    application    represents    a    condition    where    both 

silence  in  operation  and  strength  are  paramount. 

The  10-tooth— 47-tooth,   14J  deg.  spiral  bevel  ratio 

PIG.  3— THE  GLEASON  SYSTEM   10-TOOTH— 47-TOOTH 
SPIRAL  BEVEL  RATIO   WITH    14J-DEG. 

PRESSURE  ANGLE 

shown  in  Fig.  3  has  a  pinion  dedendum  60  per  cent 

greater  than  the  back  cone  radius  X  sin'  pressure 
angle,  and  although  the  undercut  is  about  as  great  as 
for  any  tooth  form  in  the  spiral  bevel  system,  it  can- 

not be  called  excessive.  Likewise  the  14-tooth — 16-tooth, 
14i  deg.  straight  bevels  in  Fig.  4  represent  as  extreme 
a  case  of  undercut  as  will  be  encountered  in  the 

straight  tooth  system,  and  yet  they  have  a  tooth  pro- 
file which  is  not  weakened  to  any  great  extent.  The 

same  ratio  with  a  17*  deg.  pressure  angle  is  shown  in 
Fig.  5  but  the  strength  of  the  gears  is  increased  less 
than  5  per  cent,  although  the  increase  appears  to  be 
larger. 

The  selection  of  a  low  pressure  angle  in  preference 
to  a  higher  one  does  not  result  in  a  considerably  weaker 
tooth,  as  is  ordinarily  supposed,  for  the  stronger  sec- 

tion of  the  higher  pressure  angle  tooth  is  offset  by  the 
greater  arc  of  action  with  the  lower  angle.  Reference 
to  Figs.  3  and  6  will  make  this  clear. 

In   Fig.  3  a  10-tooth — 47-tooth   ratio  drawn  with  a 

FIO.  4— THE  GLEASON  SYSTEM  14-TOOTH— 16-TOOTH 
STRAIGHT   BEVEL   RATIO    WITH    14J-DEG. 

PRESSURE   ANGLE 

14i  deg.  pressure  angle  is  shown  and  in  Fig.  6  the 
same  ratio  is  laid  out  with  a  20  degree  pressure  angle. 
In  each  case  the  pinion  tooth  at  the  left  is  just  on  the 
point  of  engaging  so  that  the  tooth  at  the  right  is 

carrying  the  full  load.  This  will  be  the  worst  condi- 
tion of  loading  on  each  tooth  as  any  further  movement 

to  the  right  brings  another  tooth  into  contact  with 
consequent  distribution  of  the  load  over  two  teeth,  while 
movement  to  the  left  lowers  the  line  of  application  of 
the  force  toward  the  base  of  the  tooth.  In  this  posi- 

tion the  comparative  strength  of  the  teeth  car.  be  found 
by  passing  a  parabola  through  the  intersection,  point  A 
(see  Figs.  3  and  6)  of  the  line  of  action  and  center 
line  of  tooth,  and  tangent  to  the  tooth  profile.  The 
value  of  {BCy  -i-  AD,  which  is  a  measure  of  the 
strangth  can  then  be  obtained. 

For  the  10-tooth — 47-tooth  ratios  shown  in  Figs.  3 
and  6  the  20  deg.  gear  is  about  14  per  cent  stronger 
than  the  14i  deg.  but  the  pinions  are  of  equal  strength. 
The  20  deg.  ratio,  however,  is  much  worse  for  case 
hardening  on  account  of  the  narrow  width  of  top  land. 
A  pair  of  15  tooth,  14*  deg.  and  another  pair  of  15 
tooth,  20  deg.  miter  gears  are  shown  in  Figs.  7  and  8. 
Here  the  20  deg.  gear  is  less  than  10  per  cent  stronger 
than  the  14i  deg.  gear. 

This  method  of  calculating  the  strength  is  similar  to 

FIG.   5— A   14-TOOTH— 16-TOOTH   STRAIGHT   BEVEL  RATIO 
WITH  17J-DEG.  PRESSURE  ANGLE 

the  one  used  in  deriving  the  Lewi_  formula,  except  in 
regard  to  the  point  of  application  of  the  load.  The 
Lewis  formula  is  based  on  the  assumption  that  the  load 

is  applied  at  the  end  of  the  tooth,  but  in  modern  gene- 
,  [rating  gearing  this  is  a  condition  which  practically 
I  [never  occurs.  Prof.  Marx  in  his  experiments  at  Le- 
land  Stamford  University,  found  that  the  force  was 
not  at  the  end  of  the  tooth  when  failure  took  place, 
and  also  proved  that  the  strength  was  increased  as  the 
arc  of  action  became  greater.  From  a  consideration  of 
these  conditions,  it  is  evident  that  the  choice  of  a 
14J  deg.  instead  of  a  20  deg.  pressure  angle  is  not  made 
at  any  extreme  sacrifice  of  strength,  but  that  for  a 
large  number  of  designs  there  is  very  little  difference 
between  the  two. 

The  question  of  durability  viewed  from  a  theoretical 
standpoint  would  seem  to  resolve  itself  into  a  problem 
of  obtaining  a  minimum  of  sliding  and  a  maximum  of 
rolling  motion,  as  it  is  natural  to  assume  that  the  wear 
would  vary  directly  with,  the  sliding  action.  But  it  is 
well  known  that  the  greatest  wear  often  takes  place 
near  the  pitch  point  where  there  is  no  sliding  action. 
This  is  because  the  big  factor  causing  wear  is  unit 

pressure  and  not  sliding  action.  When  the  point  of  con- 
tact is  near  the  pitch  point  all  the  load  is  borne  by  one 

tooth,  while  it  is  distributed  over  two  teeth  near  the 
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beginning  or  end  of  action  with  a  consequent  reduction 
of  unit  pressure. 

Ib  Figs.  7  and  8  that  part  of  the  pinion  profile  which 
vill  wear  most  rapidly  is  FG,  because  it  is  forced  to 
carry  the  wbole  load.     On  account  of  the  lower  unit 

FIG.   6— A   10-TOOTH— 47-TOOTH  SPIRAI.,  BEVEL.  RATIO 
WITH  20-DEG.  PRESSURE  ANGLE 

pressure  EF  and  GH  will  not  wear  as  quickly  even 
though  the  sliding  action  is  higher.  For  this  reason 
no  attempt  has  been  made  in  this  system  to  maintain 
any  predetermined  percentage  of  rolling  action  but 
rather  to  balance  up  between  approach  and  recess  the 
amount  of  rolling  already  fixed  by  the  requirements  of 
quietness  and  strength. 
Wherever  possible,  the  action  during  approach  has 

been  favored  in  order  to  compensate  for  the  change  in 
direction  of  the  friction  component  which  tends  to  in- 

crease the  obliquity  of  the  line  of  action  during  ap- 
proach and  decrease  it  during  recess.  Account  has  also 

been  taken  of  *he  high  velocity  of  sliding  action  which 
occurs  at  the  top  of  long  addendum  pinion  teeth  and 
which,  in  extreme  cases,  has  led  to  abrasion.  Safe 
values  for  this  sliding  action  were  obtained  from  jobs 
in  service  and  the  design  was  regulated  so  that  tlxese 
were  not  exceeded. 

In  establishing  the  various  factors  which  go  to  make 
up  the  system,  the  aim  was  to  arrange  them  in  as 
simple  and  practicable  a  form  as  possible  without 
sacrificing  any  of  the  three  principal  qualities  of  quiet- 

flG.    7— THE   GLEASON   SYSTEM   15-TOOTH  SPIRAL,  BEVEL 
MITER   WITH   14i-DEG.    PRESSURE   ANGLE 

ness,  strength  and  durability.  In  a  non-interchange- 
able system  like  the  one  here  presented,  any  of  the 

factors  can  be  made  to  vary  for  each  ratio  and  number 
of  teeth.      However,    simplicity   and   the   interests   of 

standardization  are  opposed  to  expressing  these  factors 
as  variable  quantities  where  the  probable  accuracy  of 
the  assumptions  made  in  determining  them  does  not 
warrant  it.     An  example  of  this  is  the  pressure  angle. 

In  a  purely  theoretical  system  the  pressure  angle 
might  have  any  value.  However,  the  same  practical 
results  are  obtained  in  this  system,  which  includes  all 
ratios  having  ten  or  more  teeth  in  the  pinion,  with  the 
use  of  three  angles  of  14 J,  17}  and  20  deg.  for  straight 
tooth  bevels  and  of  one  angle  of  14J  deg.  for  spiral 
bevels  in  all  except  a  few  unusual  cases. 

The  pressure  angle  to  be  used  for  any  given  pair  of 
gears  is  specified  in  Tables  I  and  III,  and  has  been 
selected  as  the  lowest  angle  which  avoids  excessive 
undercut.  The  introduction  of  the  pressure  angle  of 
17i  deg.,  which  is  not  universally  used,  is  considered 
necessary  in  order  to  live  up  to  the  stated  purpose  of 
developing  a  practical  system  wi.ich  will  give  the  quiet- 

est form  of  tooth  consistent  with  strength  and  wear. 
It  has  been  found  by  experience  that  there  is  a  de- 

cided increase  in  noise  when  the  pressure  angle  is 
changed  from  14i  deg.  to  20  deg.,  so  that  in  order  nol 
to  compromise  the  system  when  the  undercut  becomes 

FIG.  8 — A  15-TOOTH  SPIRAL  BEVEL  MITER  WITH 
20-DEG.  PRESSURE  ANGLE 

too  great  with  14J  deg.,  an  intermediate  pressure  angle 
must  be  called  for.  The  angle  of  m  deg.  has  been 
selected  because  it  has  already  been  used  to  quite  an 
extent  by  different  gear  manufacturers.  Although  at 
least  one  pressure  angle  between  14i  deg.  and  20  deg., 
which  are  5i  deg.  apart,  is  required,  more  are  unneces- 

sary. Any  new  angle  would  not  differ  by  more  than 
li  deg.  from  the  three  selected  angles  of  14i,  17i  and 
20  deg.  This  change  is  too  small  to  have  any  practical 
effect. 

The  working  depth  of  tooth,  which  has  been  fixed  as 
2.000  in.  H-  D.P.  for  straight  tooth  bevels  and  1.700  in. 
H-  D.  P.  for  spirals,  has  been  successfully  used  for  a 
number  of  years.  For  the  average  spiral  angle  of 
about  30  deg.,  the  normal  pitch  is  approximately  85 
per  cent  of  the  linear  so  the  normal  section  of  a  spiral 
tooth  will  have  about  the  same  proportion  as  a  straight 
tooth. 

Originally  the  working  depth  for  both  straight  and 
spiral  bevels  was  made  to  equal  2.000  in.  -;-  D.P.,  but 
some  years  ago  the  depth  for  spiral  bevels  was  de- 

creased to  85  per  cent  of  this  amount  because  the  top 
of  the  tooth  on  the  normal  was  too  thin  and  gave  rise 
to  hardening  troubles.  Stubbing  the  tooth  more  than 
85  per  cent  decreased  the  arc  of  action  and  gave  a 
noisier  gear. 
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It  would  be  desirable  from  a  standpoint  of  standardi- 
zation to  use  the  same  working  depth  for  straight  tooth 

bevels  as  for  spirals,  but  after  considerable  experiment- 

ing along  this  line,  it  was  found  that  straight  bevels 

TABLE  I— FORMULAS  FOR  GENERATED  STRAIGHT  TOOTH 

BEVEL   GEARS.    OPERATIXG    AT    RIGHT-ANGLES 

■miERE  THE  PINION  IS  THE  DRIVER 
AND  HAS  TEN  OR  MORE  TEETH 

VSferking  Depth  2^" 
Full  Depth  2J5 

Pressure  Angle 

Ratios  hcivinq  14  or  more  teeth  in  pinion   

Ratios  13-15  To  \l-Z4-ni(ieq.  Ratios  15-26  ar^d  higheTl4J       i< 

,...l4j  deq. 

14;  
^ 

111 

Ratios  \Z-\Zan(i  higher. 

Ratios  11-11  toll-l4-Z0ci(eg.  Ratios  11-15  and  higher       \% 
Ratios  10-10  and  higher:.—       -   20        " 

Addendum 

Addendum  »f  j.^.--'>'ddendum  for  I  D.R  < from  table) 

Addendum  of  pinion-  Z.OOO'    addendum  of  gear 

Deolenolum  ^ioqi' 

Dedendum  of  gear  =»   '-.l^  -addendum  of  gear 

?  I  Aft" 

Dedendum  of  pinion  =  "^gp  —  addendum  of  pinion 
Cireulnr  Thickness 

Circular  thickness  of  gear  for  all  ratios  using  145  deg. 

-'W'^  t0.5<  addendum  of  gear>-^  ̂f'^'^  ̂ <^*>^«> 
Circular  thickness  of  gear  for  all  ratios  using  ITjdeg- 

-^"m06x  addendum  of  gear-j^  <^™'^  ̂°''''e> Circular  thickness  of  gear  for  all  ratios  using  20  deg. 

2^"+(0.1  X  addendum  of  gead- ^  <f rom  table) 
Circular  thickness  of  pinion  forwjdeg,  lljdeg,  or   20  deq. 

— J5;|j — circular  thickness  of  gear 

in,  (which  is  0.06  X  circular  pitch) .  This  is  the  minimum 
amount  which  experience  shows  is  necessary  for  the 
average  job  to  insure  against  any  bottoming  of  the 
teeth.    In  the  past,  0.05  X  circular  pitch  was  used  and 

TABLE   III— FORMULAS   FOR    GENERATED   SPIRAL   BEVEL 

GEARS   OPERATING   AT   RIGHT -ANGLES  WHERE 
THE  PINION  IS  THE  DRIVER  AND  HAS 

TEN    OR   MORE   TEETH 

Working  Depth    L^" 

Full  Depth  '■^"
 

Pressure  Angle 

Ratios  having  12  or  more  teeth  in  pinion   I4i  dea. 
Ratios  11-11  to  ri-l°i-l7jdeg.   Ratios  ll-20and  hiqhef^Mjdea 

Ratios  10-10  to  IO-S4-n^  deg.  Ratios  IO-25and  higtieH  14  j  cfeg^ 

Addendum  ,  ,       ,        •     ,  „  „     „        ... 

Addendum  of  gear-  t^ddendum  for  I  P.P.  <  from  table) 

I.TOO" 

Addendum  of  pinion -Mrft'  -addendum  or"  gear 
Dedendum  , 

Dedendum  of  gear  --^-addendum  of  gear 

Dedendum  of  pinion  •  -^p^ -addendum  of  pinion 
Circulcir  Thickness 

Circular  thickness  of  gear  for  all  ratios  using  I4j  deg. 

=-^"t  (O.Gx  addendum  ofgear)-;^  ̂ ^°'"  +«ble> Circular  thickness  of  gear  for  all  ratios  using  ITg  deq 

-^"  +  (07  ̂   addendum  of  gear>-^p  <''™'"  t«''''e> Circular  thickness  of  pinion  for  l4jdeg.or  I7j  deg 

-^jrti  -circular  thickness  of  gear 

was  found  to  be  insufficient,  while  0.07  X  circular  pitch 
which  was  also  tried  out  was  more  than  required. 

The  method  followed  in  proportioning  the  addendum 

■T.VBLE  II — ^VALUES  FOR  STRAIGHT  TOOTH  BEVEL  GEARS 
RDDEMDA     FOR  ID.P 

To  obtain  addendum  selccl  jrqm  iable  value  correx5bndinQ 

lo  ratio  given  bq  thit>  {ormuia-.- 

Ratio  =  '^""^ber  of  Wth  in  gear Number  of  keih  in  pmion 
Ratios 

Rdd From 
To 

lOO LOO 1000 

lOO 
102 

.qqo 

102. 1-03 

<WI 

l<?5 
104 .q7o 

104 105 

9&0' 

105 lOfe 
950 

106 
lOO fWf 

lOO 
Lpq 

1.0S 

111 

'IZO 

111 IIZ 

<^lo 

112 li  14 
.<KK) 

114 1.15 
efia 

Ratios Rdd 

From To I.IS 

117 AOO 1  17 
Liq 

WO 
IW 121 

OfcO 121 1.25 .650 
l.2b I  as .640 
1-25 127 

.030' 

1.27 L2fl 
.cza 

i2q 151 ,M0 
1?>1 15?i 

.noo' 

132. 

life 
.7^0 

15<D 15q .7A0 
i.V\ 

L42 
770 

Ratios 
Rdd. From 

To 

142 
14D 

.760 
145 

146 

750- 

146 

152 

.740- 

152 
156 
160 

156 
.750 

160 

720" 

165 

710- 

165 
170 

.700 

170 176 (flO 
176 

i&Z .fcOO 

1A2 

161 
.670 

ICfl ifl? .6«5 
197 

2.06 

.650 

Raiios 
Rdd 

Froir 
To 2i)* 
216 

.640 
21fi 

ZZ7 
2.27 Ml. ZAl 

ZT)Ci 

25C 

2.76 
Z.7<^ 

SOS ^os 

r>4i 

Ml, 

^^ 
4fK 

6*^ 

tftl oo 

VRUE^  OF"K  FDR  CIRCULAR  THCKHtSO  rDRMUIA 
Select  value  corretipotxjing  to  number  of  ieetti  in  pnion  «and 
ratio  gwen  by  above  formula. 

number  o( 

fceth^ m  pinioo 

_kQ_ 

Ri^ IfiO 

OVS 
11 
IZ 
L5 
14 

15  to  17 
__Togr 
zztezq 

50Jnd  tip" 

,01CJ 

jOOO 

O06 

.00(5 

Values  of  H'  for  different  ratios" 
175 

iTr6 

am 015 

ocxsovi 

.000'
 

000  mS  006 

a70 

o» 

fliff 

los 
.Md  Mb 

JKO 

oas .006 

toff 

m. 
m 
sa OV) BUS 

Old 

.ifad 1Z5 

J^a 

045 

J12Q 

152 

oao  vK)  m 

.040 

VKi
" 

soo 
UM 

m. 

XtbO  tf?6 

.045  OfeO 

05O 

OiSaW 

ITtf 

.o«d.o<W 
ieSissjw 

m. 07d 

ofed 
045 

Zli ASO 

lOtf 

dad  WO 

110 

.110" 

.uci  its 

.<»6 

oaio^jcflo' 

4.00  .JO[3J)0 

va 

.WSi ^ 

izo" 

on av^lous 

.MO  go .zod 

fflJM 
M 

sii'm'^ 

.100  110 

i 
ZUJ 

ac 

SL 
tao St 

Mm 
Xfe-STOfM'tllfg 

St£ Ai'5Ba 

19S 
^ 

having  an  85  per  cent  stub  tooth  were  noticeably  noisier 
in  running  than  similar  gears  with  the  full  depth  tooth. 

Consequently,  the  standard  of  ̂ ^  in.  has  been  retained 

fpr  straight  tooth  bevels.  ' 

The  bottom  clearance  specified  in  the  system  is  ̂ ~ 

TABLE  IV— VALUES  FOR  SPIRAL  BEVEL  GEARS 

RDDEMDA     FOR  LDP 

lb  obtain  addendum  icicct  jrom  table  value  correapondiru 

to  ratio  given  by  this  jormula: 

ogljo   Mumber  of  fee^h  in  gear Mumber  oj  ieeth  in  pinion 

Roiio* 
Pdd from 

To 

IjOO 

LOO 

ea6 

uoo 

lo^ 

B40'
 

1.0£ 

L05 

650 

1.05 

LOS 

620'
 

l05 L06 

610'
 

1.06 
1.00 

000 

L06 

1.09 

.790" 

loq 
Lll .760 

1.11 
L15 

.770' 

1.15 
1.15 

.760' 

Rahos Rdd 
fbam To 1.15 

L17 

.760 
L17 

i.iq 
.740 

i.iq 

L21 .750 
1.21 1.25 

720 L25 
l.Zfc 

710 
1Z6 

1.26 

.700 

1.26 

1.51 
£fl0 

1.31 
L54 

660 154 

157 
.670 

157 141 

.660 

Rafio5 
nAA From 

To 

141 

144 

650'
 

1.44 146 .640 
146 

ISZ. 

650 1.5Z 
157 

.620 

1.57 1.65 

felO 

1.65 

1.66 

.600'
 

1.66 
1.75 

.sqo 

1.75 

162 

.560'
 

162. 

1.90 

570 
l.RO 

i.qq 
560 

Ra  los 

Rdd 

rnacn 

To 

119 210 

550 
2.10 225 

.-40' 

225 2^56 

550 

2.56 

2.56 

520'
 

256 

2.62 
510 262 

517 

.500 
5.17 567 

490 

567 
456 

450 
4.56 

700 470 

700 

oo 

460 

ttijiberof '    fceth 

I  {nnion 

YRLUnb  or  KfDR  CIRCUUVR  THK;KNC55  TCKMULR 

Select  NAslue  correaponding  to  number  oj  teeth  in  pinion  and 
ratio  given  by  atxive  jormula 

R«in 

l.iS 

10 
11 
12  to  15 
14  to  16 

17  to  iq 

20  and  uo    Looo" 

.OtO  055 

.000 

ooo 

ITS 

to 

1.50 
.075 

0O5 

ogoj 

Values  of  "K-  jor  ditjcrent  rahos 

,105 

015  0Z5'  055 
000.005 

2-00 

£  00 

.070 

,015  ,025 
,015 

,000^)05 

to 

045 

025 

.015 

125 

050 

0Z5  0» 

23o 

!o 

2  75 

QfeO 

050 

,040 
5  0O 

lo 

525 

IM 

075 

,«>5 

150 
.125 

065 

530 
140 
,155 
095 

5-75 

140 

105 

,010 115 

105 

oeo 

4,50 

1Z5 

122 

OSO  0^0 
OfcO 

,50JS01 

1? 
500 

.155 
155 

10^ 

aaa 

0^ 

150 

160 

155 

IDS 

iHQ 

m. and  dedendum  was  to  adjust  them  until  the  amount  of 
sliding  during  approach  was  about  the  same  or  slightly 
less  than  the  sliding  action  during  recess.  This  also 
had  the  effect  of  making  the  arc  of  recess  greater  than 
the  arc  of  approach,  which  is  very  desirable,  since  the 
recess  action  is  quieter  than  that  of  the  approach.  To 
obtain  these  conditions  it  was  necessary  to  decrease 
the  gear  addendum  and  increase  the  pinion  addendum 
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as  the  ratios  of  the  numbers  of  teeth  in  the  gear  and 
pinion  became  greater.  These  values  of  addendums  for 
gear  and  pinion  were  originally  worked  out  for  each 
ratio  and  number  of  teeth,  and  from  an  examination 
of  them  it  was  found  possible  to  make  an  arrangement 
in  a  simple  tabular  form  according  to  the  ratios  as 
shown  in  Tables  II  and  IV,  without  any  sacrifice  of 
practical  qualities. 

Circular  thicknesses  were  found  entirely  by  making 
enlarged  layouts  in  which  the  teeth  were  balanced  up 
partly  on  a  width  of  top  land  and  partly  on  a  strength 
basis.  The  formulas  given  in  Tables  I  and  III  were 
worked  out  so  that  they  would  give  the  same  results  as 
were  obtained  from  the  layouts. 

In  conclusion  it  can  be  said  that  this  system  is  not 
something  new  or  untried  but,  in  the  case  of  spiral 
bevels  at  least,  it  is  represented  in  practice  by  a  large 
number  of  very  satisfactory  jobs.  It  also  checks  up 
closely  with  successful  straight  tooth  bevel  gear  prac- 

tice although  the  long  and  short  addendum  tooth  has 
not  been  used  as  universally  for  straight  tooth  bevels 
as  for  spirals.  The  system,  as  presented,  represents 
in  a  simple  and  usable  form  an  intensive  study  of  the 
question  of  bevel  gear  tooth  design,  treated  from  both 
a  practical  and  theoretical  standpoint. 

It  might  not  be  out  of  place  here  to  express  the 
opinion  that  a  standard  non-interchangeable  system 
is  needed  for  spur  gears,  possibly  along  similar  lines  to 
the  one  just  presented.  In  fact  such  a  system  should 
be  of  as  great  importance  as  a  standard  interchange- 

able system  since  a  large  proportion  of  spur  gears,  like 
bevels,  are  intended  to  operate  in  pairs  only.  The 
concessions  made  to  allow  interchangeability  are  so 

great  that  the  case  of  the  non-interchangeable  gear 
should  be  granted  as  much  consideration  for  a  standard 
system  as  is  given  to  the  interchangeable  gear. 

Romances  of  Metal  Working — 

The  Sagas  of  Volund  and  His  Sword 
By  H.  H.  Manchester 

One  of  the  most  famous  series  of  Norse  Sagas  has  to 
do  with  Volund,  the  smith,  and  his  magic  sword.  Gram. 

Volund  and  his  two  brothers  were  famous  smiths  in 
the  days  of  the  early  gods.  As  they  kept  the  smithy 
ringing  with  their  blows,  they  accompanied  them  with 
this  song: 

"Tick,  tack,  tock,  tick,  tack,  tay. 
Hey,  merry  comrades,  hammer  away: 

When  the  iron's  hot  and  the  sparks  do  fly, 
Something  comes  of  it  by  and  by." 

Nothing  was  too  wonderful  for  them  to  forge.    One  of 

Volund's  masterpieces  was  a  marvelous  sword.   Gram, 
of  which  he  had  learned  the  secret  among   the  black 
dwarfs,  who  forged  the  sword  of  Freyer.     He  forged 
and  broke  it  over  and  over  many  times  until  it  had  such 
a  temper  that  it  could  not  be  broken  by  mortal  strength. 
The    edge    itself   he   tempered    with    elf    powder    and 

dragon's  blood  until  it  would  cut  through  anything. 
Not  long  after  the  sword  was  made  the  brothers  saw 

three  beautiful  Valkyries  bathing,  with  their  white 
wings  laid  aside  on  the  beach.  Seizing  the  wings  they 
persuaded  the  maidens  to  remain  and  be  their  wives. 
This  endured  for  seven  years,  during  which  period 
Volund  forged  numberless  precious  ornaments  for  his 
wife,  Alvit,  or  All  White.  At  the  end  of  this  time  the 
Valkyries  took  their  wings  and  flew  away,  but  in  the 

meantime  Volund  had  learned  to  forge  wings  with 
which  he  could  fly. 

The  other  brothers  went  in  search  of  their  wives,  but 
Volund  remained ,  because  All  White  had  left  him  a 
magic  ring  which  he  had  made,  to  which  she  must 
sooner  or  later  return. 

While  asleep,  Volund  was  overpowered  by  King 
Nidud,  of  Sweden,  and  carried  away  into  slavery  to- 

gether with  all  his  treasures.  The  sinews  of  his  legs 
were  cut,  and  he  was  set  to  work  forging  marvelous 
ornaments  and  weapons  for  the  king.  In  the  meantime, 
however,  he  stealthily  forged  himself  wings  like  those 
of  the  Valkyries. 

Not  long  afterward  the  king  brought  in  his  magic 
sword.  Gram,  to  be  refurbished.  Volund  secretly 
fashioned  a  duplicate  of  it  and  gave  it  to  the  king  in- 

stead. Then  in  revenge  he  killed  the  two  younger 

children  of  the  king,  made  love  successfully  to  the  king's 
daughter,  and  putting  on  his  wings,  and  taking  his 
sword  and  the  ring  for  All  White,  mounted  the  top  of 
the  castle,  and  after  taunting  the  king  with  what  he 
had  done,  flew  away  to  find  his  wife. 

The  subsequent  fortunes  of  this  sword  run  all  the 
way  through  the  story  of  the  Nibilungens  and 

Wagner's  operas,  and  were  even  said  to  have  been 
traced  down  to  our  own  country. 

Odin,  the  king  of  the  Norse  gods,  gave  this  sword  to 
Sigmund,  who  used  it  to  revenge  the  murder  of  his 
family  by  Siggeir  and  the  Goths. 

When  Sigmund's  time  had  come,  Odin  himself  had  to 
appear  on  the  battle  field  and  break  the  sword  before 
Sigmund  could  be  defeated.  His  young  wife,  however, 
gathered  up  the  pieces  of  the  sword  and  carried  them 
with  her  to  another  kingdom. 

When  Sigmund's  son,  Sigurd,  was  a  young  man, 
Regin,  another  smith,  urged  him  to  go  against  Fafnir, 
a  dragon  who  guarded  a  great  treasure.  For  this  pur- 

pose Regin  forged  one  sword  after  another,  but  Sigurd 
broke  them  with  ease.  He  then  thought  of  the  pieces  of 

his  father's  sword  which  had  been  saved  by  his  mother. 
He  brought  them  out,  and  they  were  welded  together 
by  Regin.  To  try  this  weapon  Sigurd  struck  it  upon 
the  anvil,  and  was  amazed  to  see  that  it  cleft  the  iron 
anvil  from  top  to  bottom.  With  it  he  slew  Fafnir  the 
dragon  and  obtained  the  treasure. 

After  this  Sigurd,  who  appears  in  Wagner's  opera 
as  Siegfried,  journeyed  to  awake  Brunhild  the  beautiful 
Valkyrie,  who  had  been  condemned  to  sleep  until  a  man 
without  fear  should  rescue  her.  Her  castle  was  entirely 
surrounded  by  flames,  but  the  sword  cut  through  them 
as  easily  as  it  did  through  iron.  Later  Sigurd  was  en- 

chanted by  Grimhild,  queen  of  the  Nibilungens,  and 
married  her  daughter  Gudrun,  aiding  her  son  Gunar  to 
gain  Brunhild  as  his  wife.  This  brought  about  a  situa- 

tion which  could  only  end  in  tragedy. 
The  sword  descended  to  Attila  and  accounted  for  his 

victories.  The  legend  runs  that  it  later  came  into  the 
possession  of  Charles  IX  of  Sweden,  then  of  Peter  the 
Great  of  Russia,  then  Gustavus  Adolphus  of  Sweden,  and 
finally  Frederick  the  Great.  In  each  case  it  was  sup- 

posed to  have  made  its  possessor,  though  he  did  not  know 
it,  unconquerable  while  he  held  it.  It  was  even  reported 
that  it  was  sent  by  Frederick  the  Great  to  Washington 

with  the  message:  "From  the  world's  oldest  to  its 
greatest  general,"  and  in  later  years  Congress  actually 
purchased  one  of  the  swords  left  by  Washington  on  the 
assumption,  which  was  perhaps  mistaken,  that  it  had 
been  sent  to  him  by  Frederick  the  Great. 
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Automotive  Service  Methods  and  Equipment 
XI. 

Simplicity  and  Efficiency  in  Service  Tools— Facing  Valves— 
A  Connecting-rod  Fixture— Lapping  Cylinder  Bores 

By  HOWARD  CAMPBELL 
Western  Editor,  American  Machinist 

IT  IS  frequently  found  that  the  efficiency  of  a 
 tool 

increases  in  proportion  to  the  simplicity  of  its  con- 
struction and  the  ease  with  which  it  is  operated. 

The  equipment  of  the  service  plant  of  the  Chicago  dis- 

FIG.   1.     FIXTURE  FOR  VALVE  FACING 

In  Fig.  1  is  shown  a  fixture  for  holding  and  driving 
a  valve  while  the  seat  is  being  faced.  The  necessity 
for  such  a  fixture  arises  from  the  fact  that  the  end  of 
the  valve  stem  is  centerless.  The  fixture  is  made  of 
cast  iron  and  has  a  taper  shank  turned  on  the  back  side, 
which  makes  it  possible  to  hold  it  in  the  spindle  of 
the  lathe.  A  central  hole  is  drilled  in  the  face,  to 
receive  the  end  of  the  valve  stem,  as  shown.  A  steel 
pin  i%  in.  in  diameter  is  driven  or  screwed  into  the  face 
of  the  fixture,  about  li  in.  from  the  center,  which 
serves  to  drive  a  pin  inserted  in  the  hole  in  the  valve 
stem,  thus  turning  the  valve  with  the  spindle. 

The  method  of  testing  a  connecting  rod  for  straight- 
ness  is  shown  in  Fig.  2.  The  shaft  by  which  the  large 
end  of  the  rod  is  held  in  the  fixture  is  of  the  same 
diameter  as  the  crankshaft.  A  finished  surface  can  be 
seen  at  A,  against  which  the  operator  is  holding  the 
steel  block. shown  at  A  in  Fig.  3.  A  pin  that  has  been 
ground  to  a  push  fit  in  the  wristpin  hole  is  inserted  in 
the  hole  and  aligned  with  the  ends  of  the  block.  The 
center  of  the  block  has  been  milled  out  so  that  the  rod 

flik'Wfi** 

FIG.  2.    TESTING  A  CONNECTING  ROD  FOR  TWIST.     FIG.  3.    TESTING  A  CONNECTING  ROD  FOR  STRAIGHTNESS 
FIG.  4.     TESTING  WRISTPIN  HOLE  FOR  SQUARENESS 

will  not  interfere.  If  there  is  any  twist  in  the  rod, 
it  can  be  instantly  detected. 

A  piston  is  now  assembled  to  the  rod  and  aligned 
with  the  steel  block  shown  at  B  in  Fig.  3.  If  the  rod 
is  bent  or  twisted,  the  small  end  of  the  bar  C  is  inserted 
in  the  wristpin  hole  and  the  rod  is  straightened.  The 
wrench  shown  at  D  is  used  to  tighten  the  bearing  cap bolts. 

In  case  there  is  any  doubt  as  to  whether  the  wristpin 
hole  is  square  with  the  axis  of  the  piston,  it  is  tested 
on  the  gage  shown  at  A  in  Fig.  4.  This  gage  consists 
of  a  steel  block  with  a  plane  surface,  in  the  center  of 

which  is  a  pin  of  the  proper  diameter  for  a  running' 
fit  in  the  wristpin  hole.  The  piston  is  placed  on  this 
pin  and  if  the  hole  is  not  square  with  the  axis,  it  can 
be  instantly  detected  by  the  light  that  will  shine 
through  under  one  end  of  the  piston. 
A  very  common  method  of  handling  motors  is  to 

screw  an  eye-bolt  into  one  of  the  spark  plug  holes  and 
then  hook  into  the  eye-bolt  with  a  chain  block.  This 
throws  the  weight   of   the  motor  entirely   on  to   the 

FIG.  5.     METHOD  OF  HANDLING  MOTORS 

tributors  for  the  Studebaker  Corporation  includes  a 
number  of  tools  that  would  come  under  this  classifica- 

tion, some  of  which  are  described  herewith. 
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PIG.   6.      VALVE  GUIDE  ASSEMBLING  TOOL 

threads  of  one  hole.  In  this  plant,  however,  a  method 
has  been  devised  whereby  the  weight  of  the  motor  is 
distributed  over  four  holes,  greatly  reducing  the  pos- 

sibility of  damage  to  any  one  of  them.  Eyebolts  are 
screwed  into  each  of  the  four  holes,  two  at  each  end 
of  the  motor,  and  each  pair  of  holes  is  connected  by 
a  small  shaft,  as  shown  at  A  in  Fig.  5.  These  small 
shafts  are  then  attached  to  a  larger  shaft  as  shown, 
the  larger  shaft  being  in  turn  pinned  through  the 
center  to  a  block  into  which  a  ring  has  been  forged. 
A  tool  for  assembling  valve  guides  to  a  cj'linder 

block  is  illustrated  in  Fig.  6.  This  is  nothing  more  nor 
less  than  an  ordinary  jack  which  has  been  converted 
to  this  use  by  the  simple  process  of  attaching  a  rod  to 
the  bottom  end  of  the  screw.  The  rod  is  small  enough 
to  slide  through  the  valve  stem  hole  in  the  valve  guide, 
and  long  enough  so  that  when  the  tool  is  set  on  the 
top  of  a  cylinder,  the  rod  will  extend  down  through 
the  cylinder  far  enough  to  allow  a  valve  guide  to  be 
placed  on  the  rod  with  room  for  a  nut  to  be  screwed 
on  the  end  to  hold  the  guide.  The  simple  operation 

of    "raising"     the    jack,    by     operating    the    handle 

up  and  down,  then  draws  the  valve  guide  into  the  hole. 
This  tool  has  an  advantage  over  some  of  the  tools  that 
have  been  placed  on  the  market  for  this  purpose,  in 
that  it  pulls  the  guide  straight  in  without  the  neces- 

sity of  the  rod's  turning  in  the  guide.  The  rod  is 
attached  to  the  screw  by  threading  one  end  and  screwing 
it  into  a  tapped  hole  in  the  bottom  end  of  the  screw. 

The  operator  shown  in  Fig.  7  is  polishing  a  cylinder 

PIG.  8.     LAPPING-IN  A  PISTON 

FIG.    7.      POLISHING    A   CYLINDER    BORE 

PIG.   9.      TESTING  AN  AXLE  FOR   STRAIGHTNESS 

bore  with  a  wooden  piston  which  has  been  covered  with 
abrasive  cloth.  The  piston  is  held  by  a  pin  through  an 
eye  in  the  end  of  the  shaft  and  the  tool  is  being  oper- 

ated by  means  of  an  electric  drill.  The  grade  of  abrasive 
cloth  used  is  varied  according  to  the  amount  of  polish- 

ing necessary,  a  coarse  grade  being  used  at  iirst  if 
much  polishing  is  to  be  done,  and  crocus  cloth  being 
used  to  finish  the  operation.  This  method  is  frequently 
employed  to  make  a  bore  the  same  diameter  throughout 
its  entire  length,  in  cases  where  the  piston  has  worn 

the  cylinder  larger  at  one  end  than  at  the  other." After  the  high  spots  have  been  polished  out  of  the 
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cylinder  bore,  it  may  be  necessary  to  lap  the  piston  "in" 
so  that  it  will  be  an  easy  sliding  fit.  A  T-handle  is 

used  for  this  operation,  an  eye  in  the  end  of  the  shaft 

allowing  the  piston  to  be  attached  by  means  of  a  wrist- 

pin.  Abrasive  and  oil  are  used  to  lap  the  bore  until 

the  piston  will  slide  easily.  This  tool  is  shown  in  Fig.  8. 

One  form  of  gage  used  to  test  an  axle  for  straight- 
nes3  is  illustrated  in  Fig.  9.     That  part  of  the  gage 

indicated  at  A  is  a  straight  bar  that  extends  clear 
across  and  rests  on  the  rim  of  the  opposite  wheel. 
When  the  shoulder  B  is  resting  against  the  side  of  the 
rim,  the  point  C  should  just  touch  the  side  of  the  rim 
at  its  highest  point.  If  there  is  a  gap  between  the  side 
of  the  rim  and  either  the  shoulder  or  the  point,  the 
wheel  is  not  vertical.  The  point  C  is  adjustable,  but 
is  never  moved  after  being  set  even  with  the  ehoulder. 

Power  Transmission  in  the 
Machine  Shop 

By  F.  p.  Terry 
Belfast,  Ireland 

A  few  days  ago  I  was  asked  why  it  is  that  in  about 

nine  out  of  ten  machine  shops  one  finds  wobbling  pul- 
leys and  shafting,  slipping  belts  and  occasionally  belts 

made  up  of  odd  pieces  of  various  kinds  of  belting  such 
as  balata,  cotton,  rubber  and  leather,  while  in  nine  out 
of  ten  textile  works  the  opposite  is  to  be  found,  shafting 

bright  and  true,  pulleys  painted  and  running  true,  bear- 
ings clean  and  with  neat  drip  pans  to  collect  any  oil  that 

may  escape  the  bearings. 
I  had  to  admit  that  there  was  a  good  deal  of  truth 

in  what  my  friend  said,  but  to  explain  the  cause  is 
difficult  unless  we  put  it  down  to  sheer  neglect.  We 
cannot  say  Ignorance  because  in  many  cases  the  worst 
offenders  are  the  very  firms  who  have  started  up  with 
the  beautiful  arrangements  referred  to  and  found  in 
the  textile  mills. 

One  important  factw'  is  that  very  often  line  shafting 
and  the  care  of  it  is  in  the  charge  of  a  millwright 
department  that  is  quite  content  so  long  as  things  keep 
moving,  and  the  machine  shop  foreman  finds  his  com- 

plaints neglected  or  ignored  altogether,  with  perhaps 

a  gentle  reminder  to  "mind  his  own  business." 
The  purchasing  of  belting  is  frequently  entirely  in 

the  hands  of  a  buyer  or  purchasing  agent,  who  buys 
entirely  on  price  because  it  is  the  only  thing  he  knows 
about.  Usually  the  machine  shop  foreman  can,  as  a 
special  concession,  specify  the  type  of  belting  to  buy, 
but  whether  it  is  leather,  balata  or  any  other  kind 
he  has  to  put  up  with  the  cheapest  obtainable. 

The  above  conditions  are  a  moderate  representation 
of  what  existed  in  a  shop  that  I  took  charge  of  a 
few  years  ago,  and,  after  tackling  some  of  the  most 
pressing  problems  directly  affecting  the  output,  I  began 
to  look  at  the  things  above.  This  brought  me  up 
against  the  foreman  millwright  whose  principal  argu- 

ment was  that  things  had  been  all  right  for  the  last 
twenty  years  and  he  was  for  leaving  well  enough 
.alone;  but  after  a  good  deal  of  noise  about  the  noise 
above,  I  got  a  millwright  under  my  own  charge  who 
also  took  charge  of  machine  tool  repairs.  My  next 
trouble  was  with  the  purchase  of  belting,  which  proved 
a  difficult  matter,  because  the  buyer  was  on  the  office 
staff  and  not  so  easy  to  get  at;  also  because  of  the 

fact  that  there  is  no  "definite  standard  in  belting  as  in other  furnishings.  Even  the  best  manufacturers  make 
two  or  three  grades  and  the  purchasing  agent  who 
buys  on  price  can  always  be  accommodated,  and  in  my 
opinion  is  very  much  to  blame  for  the  many  types  of 
poor  belting  manufactured  today.  In  my  case  the  belt- 

ing used  was  the  poorest  quality  imaginable  and  was  no 
sooner  on  the  pulleys  than  it  developed  the  proverbial 

"dog's  hind  leg"  shape.  I  remember  well  the  starting 
up  of  a  Landis  universal  grinding  machine,  the  last 
place  in  the  world  on  which  to  put  a  belt  of  this 
variety.  It  was  a  case  of  a  different  belt  or  sending 
the  machine  back  to  the  makers.  I  also  gave  a  per- 

sonally conducted  tour  round  a  few  more  belts  that 
were  busy  slap  banging  the  belt  forks  as  their  main 
object  in  life.  This  resulted  in  the  selection  and  pur- 

chase of  all  belting  for  my  own  use  passing  into  my 
hands.  Everything  now  appeared  to  be  smooth  sailing, 
but  I  very  soon  discovered  I  had  a  great  deal  to  learn 
and  I  was  greatly  surprised  at  the  amount  of  power 
lost  and  the  excessive  wear  of  bearings  that  can  accrue 

from  shafting  that  is  out  of  line  or  not  properly  sup- 
ported by  bearings. 

Regarding  belting,  I  got  many  surprises.  I  read 
all  I  could  find  about  it  in  back  numbers  of  the 
American  Machinist  and  other  journals  and  found 
that  if  one  wanted  to  get  a  certain  speed  from  a  driven 
pulley,  belt  thickness  had  to  be  calculated  with  the 
pulley  diameters  and  the  substitution  of  different  thick- 

nesses of  belt  changed  the  speeds;  that  badly  twisted 
leather  belting  could  be  coiled  tightly  on  a  wood 
mandrel,  placed  in  a  chuck  and  faced  up,  after  whicn, 
although  reduced  in  width,  it  would  do  considerable 
service.  I  also  found  that  running  leather  belts  in 
the  right  direction  with  the  lap  joints  made  a  very 
great  difference  to  the  life  of  the  joints  and  that  leather 
belting  made  of  pieces  over  4  ft.  6  in.  long  could  be 

consigned  to  the  class  known  as  second-rate.  In  my 
own  case  I  returned  any  over  this  length  to  the  makers. 

Up  to  this  time  I  had  no  faith  in  any  belting  other 
than  leather,  but  studying  the  subject  I  found  that 
for  motor  drives  where  the  motors  are  placed  on  side 
rails  and  free  from  belt  forks,  endless  balata  belts 

are  hard  to  beat  and  are  also  easy  to  make;  an  intel- 
ligent beltman  after  one  lesson  can  do  the  job  satisfac- 

torily. I  also  found  that  wide  thin  belts  were  preferable 
in  most  cases  to  narrow  thick  ones,  and  that  belts 
subject  to  sudden  reversal  on  machines  such  as  turret 
lathes  had  a  very  short  life  when  reversal  took  place 
from  the  countershaft,  but  that  turret  lathes  reversed 
from  the  headstock  did  not  have  the  same  affect. 

These  and  many  other  little  matters  kept  me  very 
busy  for  some  months,  but  I  was  content  in  my  own 
mind  that  the  job  was  worth  doing.  At  the  end  of  the 
first  year  I  was  brought  on  the  carpet  by  the  buyer 
to  explain  why  I  had  expended  nearly  two  hundred 
pounds  more  in  belting  than  ever  had  been  spent  in  one 
year  before,  but  very  little  explanation  was  necessary, 
in  fact,  before  the  end  of  another  year  I  was  asked  to 
take  over  control  of  the  shafting  and  belting  for  the 
whole  works,  which  I  did  to  the  satisfaction  of  every- 

one concerned,  more  particularly  myself,  as  I  felt  that 
in  this  one  item,  so  often  neglected  in  many  shops, 
I  was  earning  my  salary. 

i 
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Methods  of  Machine  Tool  Design 
Beginning  Fourth  Section  on  Belting  and  Belting  Applications  —  Belting  Specifications, 

Elementary  Principles,  Kinds — Round  Belts,  Crossed  and  Quarter-turn  Belts 
By  a.  L.  DeLEEUW 

IT  IS  not  the  intention  in  these  chapters  to  repeat 
statements  or  to  give  information  which  may  be 

found  in  many  standard  works  existing  at  the  pres- 
ent day.  Nevertheless,  it  will  be  necessary  to  point 

out  some  of  the  most  important  features  of  some  of 
the  elements  used  in  machine-tool  construction  and  to 
discuss  their  advantages  and  disadvantages. 

Considering  belts  and  belt  drives  we  should  look  at 

them,  in  the  first  place,  as  means  for  power  transmis- 
sion and  then  note  the  limitations  of  such  arrangements 

when    applied    to    machine    tools.      There    are    single, 

FIG.    31.      METHOD   OF   JOINING    CANVAS    BELT 

double  and  triple  belts.  The  belts  we  are  most  familiar 

with  are  made  of  oak-tanned  leather.  The  very  fact 
that  we  are  so  familiar  with  this  class  of  belts  is  a 
disadvantage  because  we  naturally  take  for  granted 
that  this  kind  must  be  used  in  all  cases  where  a  belt 
is  applied  to  a  machine  tool. 

However,  there  are  other  kinds  which  have  marked 
advantages  in  certain  cases.  For  instance,  though  in 
the  majority  of  machine-tool  drives  the  oak-tanned 
leather  is  perhaps  the  best,  in  cases  like  planer  drives 
where  the  belt  must  repeatedly  pick  up  a  load  and  start 
it  in  a  very  short  period  of  time  from  a  condition  of 
rest  to  a  condition  of  full  speed  oak-tanned  leather  is 
not  the  best  for  the  purpose.  The  unavoidable  slippage 
in  this  case  has  a  tendency  to  burn  the  surface  in  con- 

tact with  the  pulley.  In  such  cases  chrome  leather 
should  be  used,  notwithstanding  that  it  is  not  quite  as 
strong  as  oak-tanned  leather. 

There  are  many  cases  in  the  heavier  machine  tools 
where  it  is  not  advisable  to  use  a  very  wide  belt  and 
yet  where  we  must  provide  sufficient  strength  of  belt 
to  transmit  a  large  amount  of  power.  This  could 
be  done  by  using  a  triple  or  even  a  quadruple  belt, 
but  in  doing  so  we  would  need  very  large  pulleys  on 
account  of  the  great  thickness.  In  such  cases  a  belt 
made  up  of  leather  and  hard  rawhide  should  be  used. 
The  rawhide  is  cemented  between  two  layers  of  oak- 
tanned  leather  and  is  much  thinner  than  either  layer. 
As  the  unyielding  layer  of  rawhide  is  in  the  center, 
it  does  not  materially  affect  the  flexibility  of  the  belt, 
but  it  adds  very  much  to  its  strength.     The  strength 

For  the  author's  forthcoming-  book.     All  rights  reserved. 

of  this  rawhide  is  20,000  lb.  per  square  inch  section 
as  compared  to  5,000  lb.  for  oak-tanned  belt.  Where 
belts  have  to  transmit  a  large  amount  of  power,  and  at 
the  same  time  may  have  to  withstand  a  great  amount 
of  slippage,  chrome  leather  with  rawhide  in  the  center 
meets  the  condition.  There  are  cases  where  a  chrome 
leather  belt,  though  properly  meeting  the  condition  of 
slippage,  is  not  quite  strong  enough  for  the  purpose. 
In  such  cases  a  double  belt  is  made  up  of  one  layer 
(the  one  next  to  the  pulley)  of  chrome  leather  and  an 
outside  layer  of  oak-tanned  leather. 

There  are  cases  where  rubber  belts,  and  others  where 

camel's  hair  or  fabric  belts,  give  the  best  service. 
However,  as  such  cases  are  exceedingly  rare  in 
machine-tool  drives  we  will  confine  ourselves  to  the 
statement  that  rubber  belts  give  good  satisfaction 
where  a  great  deal  of  cast-iron  dust  is  present  in  the 
atmosphere,  which  is  very  apt  to  neutralize  the  grease 

in  a  leather  belt.  Camel's  hair  belting  is  particularly 
adapted  to  moist  and  hot  places,  and  it  is  but  seldom 
that  machine  tools  are  found  in  such  locations. 

Canvas  belting,  especially  of  the  endless  variety,  is 
used  for  light  and  high-speed  drives,  such  as  for 
spindles  of  internal  grinding  machines.  In  such  cases 
the  belt  should  be  impregnated  with  some  gum  or  other 
substance  which  will  produce  an  adhesive  surface. 
Canvas  belting  has  also  been  used  for  the  drive  of  very 
light  machinery  and  gives  good  satisfaction.  It 
stretches  little  or  not  at  all  and  consequently  does  not 

FIG.  32.     METHOD  OF  CUTTING  SPIRAL,  STRIP 
FOR  ROUND  BELTING 

require  to  be  taken  up.  Its  chief  drawback  is  that 
there  is  no  good  belt  fastener  in  existence  which  meets 
the  requirements  of  canvas  belts,  and  that  either  tie 
two  ends  of  the  belt  must  be  stitched  together  in 
position  or  else  the  two  loose  ends  must  be  turned 
over  before  a  metallic  fastener  is  introduced.  This 
has  the  tendency  to  cause  a  thick  portion  in  the  belt 
where  the  joint  is  made.  (See  Fig.  31.)  The  loose 
flaps  A  and  A  are  apt  to  cause  trouble,  and  for  that 
.reason  should  be  stitched  to  the  main  portion  of  the 
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belt,  as  shown  in  the  illustration.  There  is  no  reason 

why  canvas  belts  should  be  recommended  except  on 
account  of  their  cheapness,  and  whether  such  belts  are 

Riaht  Wrong 
FIG. 34. 

FIG.  33.     RIGHT  AND  WRONG  WAY  OF  APPLYIXG  BELT. 
FIG.  34.     CROSSED  BELT 

actually  cheaper  in  the  long  run  remains  yet  to  be 
established. 

\  Practically  all  belts  are  flat,  but  now  and  then  a 

■  round  belt  is  used.  Such  belts  are  only  useful  where 

the  work  is  very  light.  Due  to  the  way  they  are  made, 

'  round  belts  lack  uniformity.  The  strips  of  leather 
which  are  cemented  together  to  make  a  flat  belt  are 

always  cut  lengthwise  of  the  hide,  or  rather,  center 

(that  portion  of  the  hide  which  should  be  used  for 

belting).  These  strips  do  not  all  have  the  same  qual- 
ities. Strength,  stretch,  flexibility,  and  adhesive 

Quality  vary  with  the  distance  of  the  strip  from  the 

center  of  the  hide  (line  of  backbone),  and  there  is  even 

a  certain  lack  of  uniformity  in  different  parts  of  one 

strip,  depending  on  whether  that  part  is  near  the 
shoulder  or  near  the  tail.  However,  these  differences 

are  not  excessive  and,  in  any  case,  cannot  be  avoided. 
On  the  other  hand,  a  round  belt  is  usually  cut  by 

going  around  the  leather  (center)  in  a  spiral.  (See 
Fig.  32.)  Thus  some  parts  of  the  belt  are  lengthwise 
and  other  parts  crosswise  of  the  hide.  This  causes 
a  great  lack  of  uniformity,  making  the  crosswise  parts 
very  weak.  As  a  result,  a  round  belt  stretches  unduly 
and  cannot  be  heavily  loaded. 

When  three  or  more  round  belts  are  twisted  together 
they  are  more  reliable,  but  cause  some  trouble  in 
making  a  proper  joint  or  fastening.  Such  a  belt 
may  be  useful  when  there  is  not  sufficient  room  for  a 
flat  belt;  the  grip  of  a  round  belt  in  a  V-rimmed 
pulley  being  much  greater  than  that  of  a  flat  belt.  As 

a  w^'ole,  round  belts  should  be  avoided  except  for  the 
very  lightest  kind  of  work. 

Putting  the  belt  in  the  machine  is  not  the  work  of 
the  designer,  but  as  the  machine  is  often  blamed 
when  the  belt  is  at  fault,  it  is  right  that  we  should 
mention  those  things  which  may  cause  trouble  with  an 

V\>:,.   3.i       ULI.T   I>UIVE   WITH    IDLE  END   PULLEY 

Otherwise  well-designed  machine.  Among  them  are 
some  qualities  of  the  belt  and  also  the  manner  of  its installation. 

After  exhaustive  research  and  many  tests,  the  U.  S. 

Steel  Corporation  has  recently  issued  a  set  of  specifica- 
tions for  oak-tanned  leather  belting,  of  which  we  give 

an  extract.  Many  other  points,  besides  those  given 
here,  are  mentioned,  but  the  fulfillment  of  these  re- 

quirements can  only  be  ascertained  at  the  belt  factory, 
while  the  points  mentioned  here  can  be  examined  at 
the  factory  of  the  user. 

It  is  possible  to  treat  a  belt  so  as  to  increase  its 
strength  or  reduce  its  stretch,  or  increase  its  flexibility 
or  its  adhesive  qualities,  but  it  is  not  possible  to  do  all 
of  these  things  at  the  same  time;  so  that  when  limits 
are  given  for  all  of  these  qualities  and  a  belt  meets 
them  all,  it  may  be  assumed  that  it  will  be  of  the 
desired  quality. 

E  TRACT  OF  Belt  Specificitions 

The  thickness  of  a  belt  must  not  vary  more  than  A  inch 
from  the  thinnest  to  the  thickest  portion  of  the  belt. 

The  width  of  belt,  8  in.  or  less,  must  not  vary  more  than 
f»  in.    Belts  over  8  in.  in  width  must  be  within  i  inch. 

The  tensile  strength  of  single  belt  must  not  be  less  than 
700  lb.  and  for  double  belt  not  less  than  1,400  lb.  per  inch 
of  width. 

The  elongation  shall  be  not  less  than  fourteen  per  cent 
nor  more  than  twenty-eight  per  cent  at  breaking  load. 

Laps  must  not  be  less  than  3  in.  long  and  must  have  a 
tensile  strength  of  not  less  than  700  lb.  per  inch  width 
for  single  and  1,400  lb.  for  double  belt. 

Animal  oils  or  greases,  only,  shall  be  used  for  stuffing. 
The  total  stuffing  must  not  be  less  than  8  per  cent. 

Other  tests  are  prescribed,  requiring  apparatus  not 
often  found  in  the  machine  shop. 

Of  all  questions  asked  about  belting,  no  one  is  more 
common  than  this:  Which  side  of  the  belt  should  be 

on  the  pulley?  The  flesh  side  appears  to  be  much 
rougher  than  the  hair  side,  and  many  people  are 
inclined  to  think  that  this  roughness  will  give  better 
traction.  As  a  matter  of  fact,  the  opposite  is  true. 
It  is  just  because  a  rough  surface  gives  little  traction 
that  a  belt  should  be  tested  for  so-called  piping.  Piping 
is  the  name  for  the  wrinkles  which  appear  on  the 
surface  of  an  inferior  belt  when  it  is  sharply  bent,  ai.  d 
which  do  not  entirely  disappear  when  the  belt  is  agai\: 
straightened  out.  Not  only  does  this  piping  diminish 
the  traction  but,  because  of  this  reduced  tractive 
power,  there  is  an  additional  amount  of  slippage  which 
is  apt  to  burn  out  the  surface  of  the  belt.  As  the 
hair  side  is  the  smoother,  it  should  be  placed  on  the 

pulley.  A  little  thought  would  have  answered  the  ques- 
tion even  for  one  who  does  not  know  anything  about 

belts.  The  fact  that  the  beltmaker  makes  double  belts 
with  the  hair  side  out  on  both  sides  shows  that  he 
intended  the  user  to  put  the  hair  side  on  the  pulley. 

Belts  are  made  of  relatively  short  strips  of  leather, 
the  length  varying  somewhat  according  to  the  length 
of  the  hide  from  which  they  are  cut.  They  are  seldom 
less  than  45  in.  or  more  than  54  in.  long.  The  joints 
are  made  by  tapering  the  leather  down  to  a  feather 
edge  and  cementing  the  two  bevels  together  under  pres- 

sure. However  well  such  a  lap  or  joint  may  be  made 
there  is  danger  of  opening  it  up  if  we  lay  the  Tselt  flat 
on  a  table  and  push  a  block  against  the  edge  of  the 
lap.  This  same  danger  exists  when  the  belt  is  put  on 
the  pulley  the  wrong  way.  Fig.  33  shows  the  right  and 
the  wrong  way  of  putting  a  belt  on  the  pulley,  so  far 
as  the  laps  arc  concerned.  It  might  seem  at  first 
glance  as  if  a  crossed  belt  cannot  lie  right  on  both 
pulleys,  but  Fig.  34  shows  that  when  it  is  laid  properly 
for  one  pulley  it  must  necessarily  be  right  for  the 
other. 
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The  speed  at  which  belting  may  be  run  and  the 
horsepower  it  can  transmit  have  been  subjects  for  a 
great  deal  of  controversy  and  are  not  yet  entirely 
settled.  As  with  all  matters  of  engineering,  different 
viewpoints  may  be  held  under  different  conditions. 
The  writer  has  seen  belts  run  at  a  speed  of  7,500 
ft.  per  minute  and  under  a  tension  very  much  in  excess 
of  what  is  ordinarily  considered  good  practice.  Though 
under  these  conditions  the  belt  did  not  have  a  long 
life,  yet  it  was  the  best  that  could  be  done  under  the 
circumstances.  Until  quite  recently,  belt  speeds  higher 
than  3,000  ft.  per  minute  were  considered  excessive. 
Nowadays  speeds  of  4,000  to  4,500  ft.  per  minute  are 
considered  permissible. 

As  to  the  allowable  tension,  from  40  to  45  lb.  per 
inch  width  is  good  practice  for  single  belts,  and  from 
60  to  75  lb.  for  double  belts.  Much  higher  tensions 
are  used  but  are  not  advisable  for  machine  tools  which 

are  often  called  upon  to  perform  a  duty  very  much  in 
excess  of  their 
rated  capacity.  If 
we  mill  a  piece  of 
steel  with  an  aver- 

age cut  of  i  in. 

deep  and  we  should  ' 
meet  a  lump  l  in. 
high,  suddenly  in- 

creasing the  cut 
200  per  cent,  we 
expect  the  belt  t 
pull  this  cut,  and 
for  that  reason  it 

is  necessary  to  fig- 
ure on  a  relatively 

low  tens' on  when 
the  machine  is  per- 

forming according 

to  its  rated  capac- 
ity. Whenever 

possible  a  belt 
should  be  run  hori- 

zontally with  the 
slack  side  on  top. 
The  most  unfavor- 

able condition  pre- 
sents itself  when  we  are  compelled  to  run  the  belt 

vertically  with  the  driving  pulley  at  the  top.  The 
initial  tension  is  reduced  by  the  weight  of  the  belt. 
Not  only  that,  but  when  the  machine  is  running 
one  side  will  be  stretched  while  the  other  side  will  be 
relaxed,  so  that  the  belt  contact  with  the  lower  pulley 
is  only  a  fraction  of  the  theoretical  amount.  If  we 
should  not  be  able  to  run  the  belt  horizontally,  we 
should  at  least  try  to  get  as  much  horizontal  distance 
as  possible  between  machine  and  countershaft  centers, 
and  to  have  the  slack  side  of  the  belt  run  at  the  top. 

A  belt  shows  two  kinds  of  stretch.  That  part  of 
the  belt  which  is  under  tension  will  stretch  but  the 
belt  will  resume  its  original  length  as  soon  as  the  ten- 

sion is  released;  in  other  words,  the  belt  shows 
elasticity.  However,  when  a  belt  is  run  for  a  con- 

siderable period  of  time,  and  especially  when  it  is  new, 
it  will  gradually  become  longer  and  this  lengthening  of 
the  belt  is  not  a  temporary  affair  but  a  permanent  one. 
As  a  result  of  this  permanent  stretch,  the  initial  ten- 

sion of  a  belt  gradually  diminishes  and  it  needs  to  be 
taken  up.     There  are  various  ways  in  which  this  take 
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FIG.  36.   QUARTER-TURX  BELT 
WITH  BAD  FEATURE  EXAGGER- 

ATED. FIG.  37.  BOWED  BELT  FOR 
QUARTER  TURN 

up  can  be  arranged  for.  In  ordinary  practice  a  piece  is 
taken  out  of  the  belt,  after  which  it  is  relaced.  Where 
metallic  belt  fasteners  are  used,  of  the  type  of  the 
Peerless  lace,  the  following  method  for  taking  up  belts 
in  a  factory  is  recommended: 

All  belts  are  made  of  two  pieces — a  long  and  a 
short  piece.  The  short  piece  is  about  8  to  10  in.  in 
length.  The  millwright  keeps  in  stock  various  pieces 
or  patches  of  belt  of  lengths  of  8 — ^7J — 7 — 64 — 6  in., 
etc.  When  a  belt  with  an  8-in.  patch  has  become  too 
long,  he  removes  the  rawhide  pin,  takes  out  a  patch 
and  substitutes  another  one,  i  in.  shorter,  or  perhaps 
1  in.  shorter. 
Where  endless  belts  are  used,  or  where  metallic  belt 

fasteners  are  not  permissible,  a  belt  tightener  may  be 
employed.  Such  a  tightener  can  be  arranged  in  various 
ways,  such,  for  instance,  as  a  pulley  on  a  swinging  arm 
pressing  against  the  outside  of  the  belt  by  means  of  a 
weight  or  spring,  or  which  can  be  positively  pushed  up 
against  the  belt  by  means  of  slide  rails  and  a  screw.  A 
peculiar  use  was  made  of  such  belt  tighteners  in  the 
Mitchell  planer  drive,  of  which  more  later  on. 
We  naturally  visualize  a  belt  drive  as  having  a  pul- 

ley at  each  end,  one  of  them  being  the  driver  and  the 
other  the  driven  one.  However,  there  are  drives  in 
which  one  of  the  end  pulleys  is  really  an  idler.  Such  a 
drive  is  represented  in  Fig.  35,  in  which  pulley  A  is 
the  driver.  Pulleys  B,  C  and  D  belong  to  the  machine 
and  pulley  E  is  an  idler.  Such  an  arrangement  may  be 
found,  for  instance,  where  the  column  of  a  floor  boring 
or  a  milling  machine  moves  along  a  bed  and  the  mech- 

anism on  that  column  must  be  driven  from  the  sta- 
tionary pulley  A.  In  such  an  arrangement  either  pulley 

E  or  B  may  be  used  for  the  take  up. 
The  use  of  open  and  crossed  belts  is  too  well  known 

to  be  discussed  here  in  a  general  way.  However,  atten- 
tion is  called  to  the  necessity  of  having  a  long  center 

distance  between  the  pulleys  when  using  crossed  belt. 
Preferably,  the  center  distance  should  not  be  less  than 
four  times  the  mean  diameter  of  the  pulleys.  For  in- 

stance, two  pulleys  24  and  16  in.  in  diameter,  connected 
by  a  crossed  belt,  should  have  a  center  distance  of  not 

less  than  4  X    T- —  =  80  in.     This  rule  should 

not  be  considered  as  a  law,  but  rather  as  a  warning. 
A  very  narrow  belt  could  get  along  with  a  shorter 

distance;  a  wide  belt  might  require  a  longer  one.  The 
main  thing  is  to  avoid  appreciable  twist  where  the 
driving  and  slack  stretches  of  the  belt  pass  each  other. 
Unless  this  is  taken  care  of  there  will  be  rubbing, 
with  consequent  excessive  wear,  and  a  tendency  to  open 
up  the  edges. 

Crossed  and  Quarter-Txjrn  Belts 
Belts  are  crossed  for  two  reasons:  To  give  the  driv- 
en pulley  the  proper  direction,  or  to  obtain  a  sufficient 

amount  of  belt  contact  when  the  pulleys  differ  much  in 
diameter  and  their  center-distance  is  short.  As  was 
mentioned  before,  crossed  belts  on  short  center-dis- 

tances are  not  desirable,  so  that  wherever  possible  the 
problem  of  providing  belt  contact  should  be  solved  some other  way. 

Quarter-turn  belts  should  be  avoided  as  much  as  pos- 
sible. They  are  a  source  of  trouble  and  the  amount  of 

trouble  increases  rapidly  with  increasing  belt  width 
and  decreasing  center-distance.  The  main  sources  of 
trouble  are  the  lack  of  sufficient  belt  contact  on  the 
pulleys,  and  the  fact  that  the  two  edges  of  the  belt  are 
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stretched  unevenly.  If  we  should  measure  the  two 
edges  of  the  belt  after  it  has  been  placed  around  the 
pulleys,  we  would  find  that  they  are  of  unequal  length. 

In  Fig.  36  a  quarter-turn  belt  is  shown  with  the 
objectionable  conditions  much  exaggerated.  The  edges 
Nos.  1  and  2  of  the  belt  are  evidently  of  the  same 
length,  and  just  as  clearly  edges  Nos.  3  and  4  must  be 
of  different  lengths.  It  follows  then,  that  in  order  to 
have  the  same  tension  in  front  and  rear  edges  of  the 
belt,  we  should  make  these  edges  of  different  lengths; 
in  other  words,  the  belt  should  be  bowed  as  shown  in 
Fig.  37.  This  is  sometimes  done,  but  a  careful  look 
at  Fig.  36  will  show  that  the  problem  cannot  be  solved 
that  way.  If  the  belt  is  made  as  in  Fig.  37  the  edges 
Nos.  1  and  2  will  be  under  different  tensions,  so  that 
we  have  merely  displaced  our  trouble.  However,  it  is 
possible  to  diminish  the  amount  of  this  trouble  some- 

what in  this  manner.  The  proper  way  to  overcome  it 
as  much  as  possible  is  to  make  the  center-distance  large 
and  guide  the  belt  by  idler  pulleys. 

(Continued  in  next  week's  issue.) 

How  Surface  Affects  Measurement 
With  Plug  and  Ring  Gages 

By  Frank  C.  Hudson 

One  old  shop  conundrum,  on  which  thousands  of 
cubic  feet  of  vocalized  air  (heated  and  otherwise),  has 
been  expended,  has  been  answered.  Can  a  2-in.  plug 
be  inserted  in  a  2-in.  ring?  Yes — and  then  some — to 
the  tune  of  about  a  half  thousandth. 

It  seems  foolish  of  course,  even  to  intimate  that 
a  hardened  plug  measuring  2  in.  can  be  put  in  a  hard- 

ened ring  measuring  1.995  in.  without  a  sledge  hammer 
or  an  arbor  press.  But  after  you  watch  John  Bath, 
of  Worcester,  Mass.,  show  you  what  can  be  done  with 
bare  hands  you  cannot  help  wondering  just  what  we 
have  been  doing  with  plugs  and  gages  during  the  past 
twenty  years.  One  thing  is  certain,  however,  you  see 
beyond  question  that  the  condition  of  the  surface  being 
measured  affects  the  apparent  size  as  indicated  by  a 
plug  and  ring. 

Take  a  ring  and  a  plug  which  will  barely  enter  when 
dry.  Clean  them  both  carefully.  Bath  has  found  a 
little  soap  and  water  the  best.  Wipe  them  perfectly 
dry.  Put  on  a  little  castor  oil,  or  other  good  oil,  well 
distributed  and  see  how  easily  the  plug  slips  into  the 
ring.    It  will  probably  slide  down  of  its  own  weight. 

Wipe  off  the  oil  each  side  of  the  ring,  and  clean  it 
thoroughly,  move  the  ring  and  repeat  the  cleaning. 
When  you  get  it  clean  the  ring  is  liable  to  stay  right 
where  it  is  unless  you  use  force.  And  yet  we  naturally 
assume  that  the  oil  film  occupies  some  space. 
Now  take  a  2-in.  plug  and  a  ring  with  the  hole  about 

a  half-thousandth  small.  Oil  them  both  well  and  see 

if  you  can't  push  them  together  without  undue  pres- 
sure. Why?  Does  the  ring  stretch  or  the  plug  com- 

press? Isn't  it  one  or  the  other?  And  what  is  its 
bearing  on  inspecting  work  with  plug  and  ring  gages? 

The  fact  that  there  is  a  distinct  difference  between 
the  apparent  diameter  with  the  surface  dry  or  oiled, 
shows  that  the  condition  of  the  surface  does  make  a 
difference.  Even  breathing  on  the  perfectly  dry  sur- 

face makes  a  little  difference.  Knowing  this,  isn't  it 
reasonable  to  question  the  accuracy  we  think  we  are 

getting  with  plug  and  ring  gages?  Isn't  it  especially 
necessary  to  have  the  surfaces  of  pieces  being  inspected 
in  an  exactly  similar  condition  to  compare  them? 

The  Passing  of  a  Pioneer 
AN  APPRECIATION   OF   THE   WORK  OF 

WILLIAM  GLEASON 

It  is  to  be  regretted  that  with  the  passing  of 
William  Gleason,  founder  of  the  Gleason  Works, 
Rochester,  N.  Y.,  we  have  lost  one  of  the  last  of  the 
pioneers  in  the  machine-tool  business  of  this  country. 
Away  back  in  1865  William  Gleason  founded  the 
nucleus  of  what  has  grown  to  be  the  Gleason  Works, 
with  its  extensive  buildings  and  its  world-wide  reputa- 
tion. 

Born  in  Tipperary,  Ireland,  in  1836,  William  Gleason 
came  to  this  country  in  1851,  at  the  age  of  15,  and 
started  to  work  for  Asa  R.  Swift,  of  Rochester.  His 
apprenticeship  was  served  there  and  in  the  shop  of  I. 
Angell  &  Sons.  During  the  Civil  War  he  went  to 

Colt's  Armory  in  Hartford,  Conn.,  but  went  back  to 
Rochester  in  1865  and  formed  a  partnership  with  John 
Connel  and  James  S.  Graham  to  manufacture  machine 
tools  and  woodworking  machinery.  The  fact  that  this 
partnership  was  dissolved  in  1873  and  that  William 
Gleason  perfected  his  first  bevel  gear  planer  in  that 

year,  has  made  us  lose  sight  of  his  earlier  achieve- 
ments in  the  machine-tool  field. 

Change  op  Firm 

With  the  dissolving  of  the  firm  of  Connel,  Gleason  & 
Graham,  William  Gleason  went  with  the  Kidd  Iron 
Works  in  1873,  taking  it  over  two  years  later.  The 
Kidd  Iron  Works  was  located  down  in  the  old  power 

section  of  Rochester  known  as  Brown's  Race  because 
of  the  mill  race  which  supplied  power  to  the  shops  in 
this  vicinity.  The  business  grew  steadily,  all  energies 
being  concentrated  on  the  development  of  machines  for 

cutting  bevel  gears  more  accurately  and  more  econom- 
ically than  had  ever  been  done  before.  Additions  were 

made  to  the  plant,  but  in  1910  it  became  necessary  to 
abandon  the  old  site  and  the  plant  was  moved  out  to 
the  present  location  on  University  Avenue.  Great  care 
was  given  to  the  architecture  of  the  buildings  and  they 
present  a  pleasing  appearance  without  being  ornate  or 
garish  in  any  way.  They  may  still  be  considered  as 
models  of  modem  shop  buildings. 

Phenomenal  Growth  of  the  Business 

The  growth  of  the  shop  from  one  of  six  men  to  a 
plant  occupying  twenty  acres  and  employing  1,700  men 
during  the  rush  of  work  during  the  war  was  very 
gratifying  to  its  founder,  but  he  liked  to  talk  of  the 
days  when  he  built  lathes  and  planers,  some  of  which 
are  still  in  operation.  The  memories  of  his  older 
achievements,  however,  did  not  prevent  his  being  keenly 
interested  in  the  development  of  the  Gleason  gear  planer. 
This  machine  which  was  almost  entirely  developed  by 
his  two  sons  James  E.  and  Andrew  Gleason  has  a  world- 

wide reputation  for  the  production  of  accurate  bevel 

gears. Active  almost  to  the  last,  William  Gleason  never  lost 
touch  with  his  older  employees,  a  few  of  whom  had 

been  with  him  for  over  45  years.  And  during  an  ill- 
ness, about  a  year  ago  when  business  was  very  bad,  he 

was  anxious  lest  some  of  the  older  and  most  deserving 
men  should  suffer  in  any  way.  Always  genial,  always 
fair  in  his  dealings,  he  will  long  be  remembered  as  a 
shining  light  in  the  machine-tool  industry.  He  leaves 
a  widow  by  a  second  marriage,  two  sons,  James  E.  and 
Andrew,  and  two  daughters  Kate  and  Eleanor. 
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Decimal  Series  for  Tap  Drills 
By  a.  J.  Schwartz 

A  firm  manufacturing  large  quantities  of  screw 
thread  products  for  the  U.  S.  Government,  found  it  im- 

possible to  obtain  commercial  size  drills  that  would  be 
entirely  satisfactory  for  use  in  drilling  all  the  holes  to 
be  tapped  in  accordance  with  the  report  of  the  National 
Screw  Thread  Commission,  even  though  advantage  had 
been  taken  of  the  permitted  tolerance.  This  firm  had 
to  resort  to  special  drills,  or  to  boring  some  of  the  holes 
in  order  to  meet  the  requirements  of  the  limits  of  toler- 

ance specified  in  the  report,  as  the  law  authorizing  the 
commission  made  it  mandatory  upon  the  U.  S.  Govern- 

PROPOSED  TABLE  OF  DECIMAL  TAP  DRILLS                                   I 
FOR  CLASS  II-B  MEDIUM FIT  THREADS                                         1 

Coarse  Thread  Series Fine  Thread  Series                            | 

Tapped  Hole Tapped  Hole 
Siu Thdi Minor  Diam. Drill 

Size 

Stock 

Drills 
Sile 

Thds 
Minor  Diam. 

Drill 

Size 

Stock 

Drills Min. Mai. Min. Max. 

0 0 SO 0.0465 0.0478 0.047 
1 M 6  0561 0.0578 0.057 1 

72 

0.0580 0.0595 

0.059 t  .5mm. 

2 
>6 

0.0667 0.0686 0.067 2 

64 

0.0691 0.0708 
0.070 No.    50 

J 48 0.0764 0  0787 0.077 A 3 56 0.0797 0  0816 0.080 
No.    46 

4 
40 

0  0849 0.0876 0.085 2.2mm. 4 

48 

0.0894 
0  0917 0.090 

5 

i" 

0.0979 0.1006 O.IOO No.  39 5 44 0  1004 0.1029 
0.102 2.6mni. 

6 
32 

0  1042 0.1076 0.105 2.7mm. 6 

40 

0.II09 0.1136 

0.113 
No.    33 

8 
32 

0  1302 0.1336 0.130 8 36 0.1339 0.1369 0.135 No.    29 

10 24 0  1449 0.1494 0  145 3.75mm. 10 

37 

0.1562 0.1596 0.159 No.    21 

12 24 0  1709 0  1754 0.170 4.4mm. 

12 

28 0.1773 0.1812 0.180 
No.    15 

i 20 0  1959 0.2013 0.200 No.  8 i 28 0.2113 0.2152 0.215 No.      3 

A 18 0  2524 0.2584 0.255 6.5mm.. A 74 0.2674 0.2719 0.270 
* 16 0.2073 0.3141 0  310 7.9mm. i 24 0  3299 

0.3314 

0.3888 

0.330 

No.  Q 

No.    W 
i'. 

14 
0,3602 6.3679 0  365 9.25mm. A 20 0.3834 0.385 

i 13 0.4167 0.4251 0.420 

li 

♦ 20 0.4459 0.4513 0.450 

•'• 
12 0.4723 0.4813 0  480 ft 18 0.5024 0.5083 0.505 

I II 0.5266 0.5364 0.530 13.5mm. 18 0.5649 0  5709 0.570 
i 10 0.6417 0.6526 0  650 16 0.6823 0.6891 

0.685 

li 

i 9 0.7547 0  7667 0.760 

14 

0.7977 0.8054 0.800 
1.0 I 0.8647 0.8782 0.875 I 

1.0 

14 0.9227 
0.9304 

0.925 li 

7 0.9704 0.9858 0.980 

11 

12 1 .0348 1 .0438 1.040 
li 

/ 1 .0954 1.1108 
I.IOO 28mcri. 

1: 

12 1.1598 
1-1688 1.165 

M 6 1  3196 1.3376 1.330 
lit 

1 17 1 .4098 1.4188 
1.415 li 

5 1.5335 1.5551 
1.550 

l] 

12 1 .6598 1  6688 1.665 
2 a 1  7.S94 1.7835 1.780      45mm.    I 2 12 1 .9098 1.9188 

1.915 

ment  to  use  the  uniform  screw  thread  products  made  in 
agreement  with  the  report  of  the  commission. 

In  order  that  there  may  be  a  uniformity  in  drill  sizes, 
the  plea  is  made  for  a  new  system  or  series  of  tap  drills 
that  will  be  suitable  for  the  minimum  diameter  of  the 
hole  given  in  the  tables  of  the  report  of  the  commission. 
We  already  have  established  the  following  systems  for 
drills,  viz.,  numbered  sizes  and  letter  sizes,  the  actual 
diameter  of  which  are  not  knovra  offhand,  nor  can  be 
remembered  by  the  average  mechanic.  Then  we  have 
the  fractional  system  of  drills,  which  when  the  size  is  in 
64ths,  is  just  about  as  vague  to  the  same  class  of 
mechanics.  While  during  the  World  War  we  adopted 
the  millimeter  series,  that  series  requires  interpreta- 

tion if  conversion  is  made  to  decimals.  Decimal  drills 
are  made  and  kept  in  stock  by  some  firms,  but  these 
sizes  are  as  a  general  rule  ordered  as  specials. 

If  all  the  foregoing  sizes  were  arranged  in  a  table 
according  to  a  decimal  series,  it  would  show?  that  drill 
manufacturers  are  obliged  to  carry  in  stock  over  550 
different  so  called  standard  drills,  from  No.  0  to  Si  in. 
varying  in  some  instances  between  sizes  by  only  0.0002, 
0,0003  and  0.0004  in.  These  differences  correspond  to 

toolmaker's  gage  tolerance,  and  it  is  thought  that  such 
sizes  should  not  be  required  from  drill  manufacturers. 
There  are  carried  in  stock  by  some  firms,  as  many  as 
fifteen  sizes  of  commercial  drills  between  0.75  and  0.875 
inch. 

An  appeal  is  made  to  designers  and  draftsmen  to 
adopt  a  table  of  sizes  of  the  different  drill  series  and, 
preferably,  adopt  the  decimal  size  series  so  that  the 

number  and  letter  series  will  gradually  be  forgotten  and 
the  great  quantity  of  sizes  reduced  to  a  minimum, 
thereby  permitting  the  jobber  to  keep  in  stock  a  com- 

plete set  of  one  standard  drill  for  tapped  holes.  Of 
course,  we  will  always  have  with  us  the  metric  and  frac- 

tional series,  and  some  day  it  is  the  hope  that  they  will 
be  superseded  by  the  standard  uniform  decimal  series. 
The  accompanying  table  is  submitted  for  a  three  deci- 

mal-size drill  series,  to  be  used  for  the  screw  thread 
products  specified  in  the  report  of  the  commission. 
These  sizes  have  not,  however,  been  given  a  practical 
test. 

It  will  be  noted  that  some  of  the  drill  sizes  exceed  the 
recommended  working-gage  tolerance,  but  the  sizes  are 
all  within  the  tolerance  specified  in  the  report,  and  at 
the  same  time,  there  is  ample  tolerance  and  allowance 
for  wear  permitted  for  the  manufacture  of  the  drills. 
The  commission  report  having  adopted  the  minimum 
hole  as  standard,  reduces  the  system  to  the  use  of  only 
one  series  of  forty-nine  drills  for  both  its  coarse  and 
fine  screw  threads.  As  the  minimum  hole  is  expressed 
in  decirnals,  the  drill  series  should  also  be  expressed  in 
decimals.  These  drills  should  be  marked  with  the 
normal  size  of  the  screw,  the  threads  per  inch  and  the 
nominal  size  of  the  drill.  Each  set  of  drills  to  be  labeled 
"National  Standard  Screw-Thread  Tap  Drills."  These 
sets  to  be  made  up  in  three  units:  (1)  Drills  for  IJ  to 
3  in.  inclusive;  (2)  1  to  \  in.  and  (3)  Nos.  12  to  0. 

The  drill  manufacturers  may  substitute  some  of  their 
present  stocks  of  standard  drills  for  the  sizes  given  in 
the  table,  if  the  drills  fall  within  the  tolerance  of  the 
tapped  hole,  but  the  drills  should  be  marked  as  noted 
above.  The  sizes  of  the  drills  do  not  vary  by  a  uniform 
constant,  but  it  will  be  noticed  that  with  the  exception 
of  the  first  few  sizes,  the  decimal  size  drills  end  in  a zero  or  a  five. 

A  little  investigation  will  show  that  there  is  a  very 
large  amount  of  money  expended  for  broken  drills  and 
taps  and  spoiled  work,  due  solely  to  the  lack  of  knowl- 

edge regarding  drill  and  tap  performances  on  the  part 
of  all  concerned.  The  investigation  of  drill  sizes  for 
screw  thread  work  is  very  urgently  needed  at  the  pres- 

ent time,  and  in  particular  the  standardization  of  drill 
sizes  for  the  National  Screw  Thread  System  for  both 
the  coarse  and  fine  thread  series.  To  quote  from  a 
paragraph  given  in  an  advertisement  of  a  large  drill 
manufacturer  "The  National  Screw  Thread  System  is  a 
development  of  the  manufacturing  hell  arising  during 
the  World  War,  and  at  that  time  the  obvious  lack  of 
standardization  in  thread  tolerance  resulted  in  untold 

delay,  grief,  misunderstanding  and  tremendous  expense." 
;  Our  present  knowledge  regarding  the  drill  question  is 
,  about  in  the  same  condition  as  it  was  of  screw  threads 
I  during  the  World  War.  A  practical  investigation  should 
be  made  as  to  the  drill  sizes  to  be  used  for  the  holes 
recommended  by  the  commission,  as  chance  and  hap- 

hazard methods  used  in  drilling  are  very  expensive  prop- 
ositions. 

It  is  well  known  that  accurately  drilled  holes  insure 
more  perfect  threads  and  consequently  make  the  parts 
fit  better  and  closer  when  screwed  together,  thus  assur- 

ing rigidity  and  reliability;  and  that  a  complete  knowl- 
edge on  the  use  of  drills  to  get  the  most  out  of  them 

and  the  confidence  in  such  knowledge  that  the  drills  used 
are  cutting  within  the  prescribed  accuracy,  will  greatly 
increase  production  and  with  a  corresponding  decrease 
in  the  cost. 
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Building  a  Flywheel  Under  Difficulties 
By  R.  Grant 

We  had  occasion  to  make  a  fljrwheel  of  about  3,000  lb. 

weight,  3  ft.  in  diameter  and  with  a  rim  13  in.  wide 

by  4  in.  thick.  As  our  largest  turning  equipment  was 

a  16-in.  Hendey  lathe  we  were  somewhat  handicapped, 

and  were  obliged  to  resort  to  building  up  the  wheel  as 
shown  in  the  cut. 

The  hubs  and  flanges,  made  in  halves,  were  as  large 

Hooks  for  Handling  Locomotive  Tires 
By  J.  Robert  Phelps 

The  illustrations  herewith  show  a  pair  of  hooka  used 
in  the  Atchison,  Topeka  &  Santa  Fe  shops  at  San 
Bernardino,    Cal.,   for    handling   locomotive    tires.     In 

FLYWHEEL  RTIILT  BY   HAND 

as  the  lathe  would  swing  and  were  completed  by  the 
usual  machining  operations.  A  pattern  was  made  to 
cast  the  rim  in  quarter  sections  and  our  machine  equip- 

ment allowed  us  to  drill  all  the  bolt  holes  by  power, 
but  this  was  the  extent  of  the  machine  work  possible 
on  the  web  and  rim. 

With  the  rim  sections  bolted  together,  a  seat  was 
made  on  one  side  of  the  web  for  the  flange  by  chipping, 
using  a  surfade  gage  and  checking  to  the  rim  to  get 
this  face  true.  To  chip  the  opposite  side  of  the  web 
the  wheel  was  laid  on  one  of  the  hubs  so  that  the  sur- 

face of  the  web  already  chipped  rested  on  the  finished 
face  of  the  hub.  The  hub  was  held  centrally  by  pins 
in  the  bolt  holes.  A  short  shaft  was  placed  through  the 
hub  and  web  and  the  second  hub  put  on  the  projecting 
end  of  the  shaft.  The  finished  face  of  this  second  hub 
was  used  a.-,  a  surface  plate  to  indicate  the  truth  of 
the  chipping  as  the  work  progressed. 

Notwithstanding  the  crude  method  of  producing  it, 
the  completed  wheel  needed  only  a  small  block,  shovra 
at  A,  to  balance  it. 
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FIG.  1.  THE  TIRE  HOOKS 

PUG.  2.  TIRE  SUSPENDED  BY  HOOKS 

Fig.  1  the  hooks  are  shown  by  themselves  and  in  Fig. 
2  their  application  to  a  tire  is  illustrated. 

With  these  hooks  tires  can  be  picked  up  either  when 
lying  flat  on  the  floor  or  standing  on  edge,  and  delivered 
where  wanted. 

Plan  of  Maintenance  for  Spline  Broaches 
By  George  E.  Hodges 

The  chief  requisite  of  a  spline  broach  is  that  it  shall 
cut  a  clean,  smooth,  accurate  hole.  Because  of  the 
nature  of  the  material  upon  which  such  broaches  are 
ordinarily  used  and  the  severity  of  the  service,  such  a 
tool  is  comparatively  short  lived  and  the  tool  cost  of 
the  operation  is,  therefore,  relatively  high.  The  pur- 

pose of  this  article  is  to  show  how  the  maintenance  cost 
of  spline  broaches  may  be  reduced  to  a  minimum. 

The  width  of  the  spline  is  the  most  arbitrary  dimen- 
sion, the  size  that  must  be  maintained  within  the 

closest  limits,  for  in  a  well  designed  job  there  should 

i 



June  8,  1922 Eliminate  Waste — With  Modern  Equipment 
863 

accuracy,    high-priced 

be  clearance  between  both  the  large  and  the  small  diam- 
eters of  the  shafts  and  their  respective  seats  so  that 

the  sides  of  the  several  splines  would  bear  the  brunt 
of  the  work. 
To  maintain  the  necessary 

broaching  tools  are  used 
and,  for  the  reason  that  the 
facilities  at  hand  for  re- 
grinding  them  are  usually 
inadequate,  the  tools  are 
kept  in  service  just  as  long 
as  possible.  The  moment 
the  resultant  hole  shows 
signs  of  having  reached  the 
low  limit,  they  are  scrapped. 

It  is  scarcely  advisable  to 
grind  broaches  on  the  faces 
of  the  teeth.  Few  men  can, 
or  will,  do  this  without 
changing  the  rake  angles  or 
drawing  the  temper.  Rather 
should  the  teeth  be  honed 

on  top  with  an  oil-stone  to 
restore  the  cutting  edge. 
When  the  broach  becomes 
too  small  to  produce  holes 
that  will  pass  the  gages,  the 
plan  here  outlined  may  be 
employed.  Though  but  one 
size  of  broach  is  shown  in 
the  sketch,  the  plan  may  be 
adapted  to  other  sizes. 
The  broach  selected  to 

demonstrate  the  plan  is  of 
a  size  used  extensively  for 
popular  priced  transmissions 
on  nickel-steel  gear  blanks  presenting  a  2-in.  length  of 
hole.  Sections  IB  are  shown  reground  twice,  although 
if  thought  advisable  they  may  be  reground  twice  more 
by  using  the  3B  type  of  finisher  and  making  necessary 
fiUowances  on  the  pilot. 

The  original  broach  is  used  singly  until  it  wears  be- 

'ow  size,  when  it  may  be  reground  by  the  following 
method:  The  broach  is  first  straightened  as  accurately 
as  possible,  and  its  outer  diameter  ground  and  the 
teeth  relieved  on  a  plain  cylindrical  grinding  machine. 
It  is  then  mounted  upon  a  planer  type  grinding  machine 
and  the  splines  ground,  after  touching  up  the  body  of 
the  tool  (marked  a)  to  bring  it  concentric  with  the 
outer  circumference. 

The  splines  may  have  some  tolerance,  but  the  finisher 
2B  should  enter  the  work  easily.  This  finisher  is  a 
short  tool  and  cuts  on  the  tops  as  well  as  on  the  sides 
of  the  splines.  It  has  little  more  to  do  than  to  clean 
up  the  hole  and  if  it  is  properly  made  should  hold  its 
size  well. 

When  the  reground  broach  begins  to  cut  small  it 
shoul  again  be  reground  to  the  sizes  shown  in  the 

sketch  marked  "second  regrinding."  When  placed  in 
production  this  time  the  finisher  should  be  of  the  same 
length  as  the  stocking  broach,  and  for  this  reason.  The 

fin'sher  may,  by  regrinding,  be  brought  to  the  original 
size  of  the  IB  .section  if  in  designing  the  set  the  dimen- 

sion marked  b  is  kept  to  the  maximum  on  the  finisher 
and  CO  the  minimum  on  the  IB  section.  This  would 
affect  only  the  clearance  between  the  outer  circle  of  the 
shaft  and  its  seat. 

It  will  be  noted  that  the  figures  given  on  the  sketch 

indicate  not  more  than  0.015  in.  reduction  on  any  of  the 
dimensions.  If  ntiore  than  this  amount  seems  to  be 
needed  the  broach  is  not  straight  and  should  be  cor- 

rected before  starting  to  regrind. 
The  cost  of  any  of  these  regrinding  operations  should 

Gr.OS?!' 

Second Finisher 

REGRINDING  SPLINE  BROACHES 

not  exceed  $15.  Of  course,  a  new  tool  is  taken  to  start 
with  and  the  two  finishers  are  new.  The  2B  is  the  least 
expensive  to  make  as  it  is  shorter,  and  with  the  work 
it  is  called  upon  to  do  should  stand  up  longer  than  the 
IB.  Although  the  regrinding  calls  for  two  operations, 
the  saving  in  tool  cost  will  more  than  repay  the  labor 
and  machine  cost. 

The  3B  type  of  finisher  will  outlast  any  of  the  other 
broaches  and,  when  worn,  may  be  reground  to  the  IB 
type  and  be  as  good  as  a  new  broach  of  that  type. 

A  Micrometer  Attachment 
By  Theodore  C.  Humphreys 

The  attachment  shown  in  the  sketch  may  be  found 
useful  in  measuring  the  thickness  of  the  wall  of  tubing, 
and  other  similar  jobs.     J5  is  a  hardened  ball  0.25  in. 

MICROMETER   ATTACHMENT  ' 

in  diameter.  A  is,  &  tube  with  a  small  shoulder  to 
prevent  the  ball  from  falling  out,  but  allowing  it  to 
extend    through    and    rest    against    the    anvil    of    the 
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micrometer.    The  end  of  the  tube  is  slightly  spun  over 

to  hold  the  ball  in  place  after  it  is  inserted. 

The  tube  should  fit  snugly  on  the  anvil  so  that  it  will 

hold  and  yet  be  readily  removed  when  not  in  use.  In 

measuring,  the  diameter  of  the  ball  should  be  sub- 
tracted from  the  actual  micrometer  reading. 

Tool  for  Assembling  Polished  Binding  Posts 
By  Charles  H.  Willey 

In  assembling  certain  electrical  instruments  that 

were  mounted  on  polished  mahogany  bases,  the  nickeled 

binding  posts,  or  terminals,  were  run  on  the  screw  with 

a  spanner  wrench  having  two  pins  to  match  correspond- 
ing holes  in  the  binding  post.  The  work  of  drilling 

these  two  holes  in  many  thousand  pieces  was  costly  and 

FRICTION  WRENCH  FOR  NICKELED  BINDING  POSTS 

the  shop  foreman  eliminated  it  by  making  up  several 
tools  of  hardwood,  as  shown  in  the  sketch. 

They  were  simple  to  make  and  were  used  as  follows: 
The  piece  A  was  run  on  the  screw  with  the  fingers, 
being  tapped  an  easy  fit,  then  this  wrench  was  applied 
and  by  gripping  the  lever,  closed  tightly  on  the  piece. 
It  was  then  turned  a  little  and  released,  closed  and 
again  turned  until  the  nut  was  tight. 

Enlarging  Gas-Engine  Pistons 
By  Robert  Tait 

On  page  638  of  American  Machinist,  Ivan  C.  Beach 
gives  his  experience  in  expanding  pistons  of  automo- 

bile engines  by  heating  them  to  a  red  heat  and  allow- 
ing them  to  cool  under  a  weight  In  compliance  with 

the  Editor's  request  for  data  from  readers  I  submit our  experience. 
We  have  been  making  automotive  parts  and  doing 

general  machine  work  for  garages  for  a  number  of 
years  and,  of  course,  the  work  in  this  line  which  comes 
to  us  is  generally  accompanied  by  a  request  to  "hurry 

it  up"  as  the  owner  simply  "has  to  have  it  right  away," 
etc.,  and  in  the  interest  of  universal  peace  we  have 
enlarged,  or  attempted  to  enlarge,  a  good  many  pistons 
by  the  heat  method. 

There  is  nothing  definite  about  the  job.  For  in- 
stance: A  car  which  has  been  quite  popular  in  this 

territory  has  a  4i-in.  bore  and  another  has  a  33-in. 
bore.  Repeated  attempts  to  expand  the  4i-in.  pistons 
always  met  with  flat  failure,  the  expansion  never  being 
sufficient  to  allow  of  refinishing  the  pistons,  while  on 
the  other  hand  the  3»-in.  pistons,  while  containing 
much  less  iron,  would  always  expand  approximately 
0.015  in.  which  would  give  stock  enough  to  permit 
regrinding  to  several  thousandths  oversize. 

Some  piston  manufacturers  heat-treat  their  product 
as  a  means  of  relieving  foundry  stresses  while  others 
allow  the  rough  castings  to  age  before  being  finished 
to  accomplish  the  result,  and  our  supposition  is  that 

those  pistons  which  have  been  heat-treated  at  the  fac- 
tory will  not  expand  to  any  great  extent,  while  those 

which  have  not  been  so  treated,  will  expand. 
Weights,  in  our  experience,  have  never  helped.  If 

enough  force  is  exerted  in  this  way  there  is  a  tendency 
to  make  the  piston  barrel  shaped,  but  without  any 
appreciable  increase  in  expansion  at  the  open  end  of  the 
skirt.  The  most  important  point  in  this  operation  is 
the  heat,  which  should  be  as  high  as  possible  without 
scaling  the   iron. 

As  regards  the  wearing  qualities  we  have  never  had 
any  complaints  on  this  score  and  doubt  if  the  slight 
difference  enlarging  causes  in  the  structure  of  the 
iron  would  effect  its  wearing  qualities.  At  best  it  is 
a  makeshift  job,  rather  in  the  nature  of  a  court  of 
last  resort  to  which  we  have  to  appeal  at  times. 

Stippling  Drawings 
By  E.  H.  Bruce 

In  stippling  drawings  of  abrasive  wheels  or  stone 
work,  time  can  be  saved  by  covering  all  parts  of  the 
drawing,  except  that  to  be  stippled,  with  a  paper 
stencil  which  should  be  weighted  down.  Then  take  a 
brush  such  as  a  tooth  or  typewriter  brush  and  dip  it 
in  drawing  ink.  Hold  the  brush  at  an  angle  about  4 
in.    above  the   drawing   and   by   drawing   a  pencil   or 

DRAWING  OF  ABRASIVE   WHEEL    STIPPLED   BY   METHOD 
DESCRIBED  ABOVE 

stiff  wire  over  the  bristles,  the  ink  can  be  directed  to 
and  splashed  over  the  exposed  parts  of  the  drawing. 
The  accompanying  illustration  was  made  by  this 

method.  By  a  little  care  the  ink  can  be  distributed 
so  that  flat  surfaces  may  appear  convex  or  concave. 
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Removing  a  Bushing  from  a  Blind  Hole 
By  Art  Weiss 

On  page  677  of  American  Machinist,  W.  H.  Storey 
shows  a  method  of  extracting  a  bushing  from  a  blind 

hole  that  is  somewhat  of  an  improvement  over  that  first 
method  suggested  by  C.  Reimschissel. 

Mr.    Storey's    method    also    requires    some    previous 

BUSHING   FOR  A   BLIND  HOLE 

preparation  and,  like  all  the  others,  involves  hunting  up 
washers,  etc.,  when  the  bushing  is  to  be  removed. 
Therefore,  why  not  make  the  bushing  as  shown  in  the 
accompanying  sketch  and  avoid  having  to  hunt  up  any- 

thing with  which  to  extract  it?  For  years  I  have 
made  bushings  in  this  way  and  when  they  are  to  be 
taken  out  all  that  is  necessary  is  to  take  a  setscrew  of 
the  proper  size  and  length,  insert  it  in  the  tapped  hole, 
and  the  bushing  may  be  lifted  out  without  further 
trouble. 

A  Kink  in  Local  Hardening 
By  John  F.  Shunney 

Having  fifty  pieces,  like  the  one  shown  in  the  sketch, 
to  be  hardened  upon  the  face  A,  we  tried  holding  the 
heated  pieces  by  means  of  tongs  so  that  the  face  to  be 
hardened  would  just  touch  the  surface  of  the  water. 
We  were  un- 

able to  get 
satisfactory  re- 

sults in  this 
way,  however, 
as  the  hai'den- 
ing  would  ex- 

tend up 
sides  at 
where  we 
not  want 

pieces  to 
hard, 
cured 
of  cast  iron  of 
suitable  size 

and  about  1  in.  thick  and  cut  narrow,  closely-spaced 
grooves  across  it  at  right-angles  so  as  to  present  a 
checkered  surface.  This  plate  we  suspended  in  the 
hardening  tank  with  the  upper,  or  checked,  face  about 
even  with  th^  surface  of  the  water  so  that  the  water 
would  flow  through  the  grooves  but  would  not  stand  to 
any  appreciable  depth  upon  the  plate. 

By  .setting  the  pieces  on  this  plate  as  fast  as  they 

We  se- 
a    plate 

PIECES  TO  BE  LOCALLY  H.VRDENED 

were  heated  we  were  able  to  harden  the  whole  batch 

very  quickly  .and  in  a  satisfactory  manner.  The  mate- 
rial was  carbonized  machinery  steel. 

Dangerous  Swing  Saw  Guarded  by 
Novel  Device 

By  George  F.  Paul 

A  novel  safeguard  for  a  swing  saw  has  been  developed 
at  one  of  the  big  factories  at  Niagara  Falls,  N.  Y.    An 
automatic  guard  is  provided  at  the  front  of  the  saw  and 

GUARD  FOR  A  SWING  SAW^ 

is  actuated  by  a  rod.  An  automatic  latch  prevents  the 
saw  from  coming  forward  while  the  workman  is  placing 
material  in  position.  A  stop  limits  the  backward  move- 

ment of  the  saw.  On  the  saw  frame  is  mounted  a  light 
that  serves  to  illuminate  the  cutting  edge.  The  belt  is 
guarded  by  the  wire  mesh  in  front  and  the  frames  on 
the  sides. 

Recommended  Practice  for  Heat-Treatment 
of  Carbon  Steel  Castings 

The  report  of  Committee  A-4  of  the  American  So- 
ciety for  Testing  Materials  has  been  prepared  and 

copies  are  ready  for  distribution.  The  report  will  be 
presented  at  the  annual  meeting  of  the  society  in  At- 

lantic City  on  June  26  to  30.  Reprints  have  been 
distributed  to  the  members  with  a  view  of  stimulating 
discussion  at  the  meeting.  H.  M.  Boylston  is  chairman 
of  the  committee. 

Sub-committees  have  been  at  work  on  the  following 
subjects:  Desirability  of  annealing  iron  chain  at  in- 

tervals; heat-treatment  of  rolled  and  forged  carbon 
steel ;  heat-treatment  of  alloy  steels ;  and  the  heat-treat- 

ment of  carbon-steel  castings. 
On  the  last  subject  the  committee  has  recommended 

that  the  castings  be  heated  slowly  and  uniformly  to 
temperatures  varying  with  the  carbon  content  of  the 
steel.  The  recommendations  are  intended  solely  for 
guidance  and  are  not  to  be  construed  as  specifications 
of  the  society. 

Copies  of  the  paper  can  be  obtained  from  the  society, 
and  criticisms  are  invited. 
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Scientific  Management 

ON  OTHER  pages  of  this  issue  we  present  an 

Englishman's  views  on  scientific  management  as 
related  to  British  shops. 

It  would  seem  that  this  article  carries  under  its  surface 

more  of  a  message  to  managers  of  industrial  plants — 
here  as  well  as  abroad — than  will  be  apparent  on  casual 
reading.  The  author  emphasizes  the  fact  that  methods 
and  systems  must  be  fitted  to  the  shops  in  which  they 
are  to  be  used.  Some  of  us  know  to  our  sorrow  that 
costly  mistakes  have  been  made  in  trying  to  adopt  a 

particular  system  by  swallowing  it  "Horse,  foot  and 
dragoons." 

Scientific  management  is  not  new,  however  recently 
the  name  may  have  been  coined.  Noah  followed  a  well 
defined  system  in  building  and  loading  the  ark,  but 

where  he  fell  down  was  in  its  navigation.  'Tis  true  he 
finally  made  port,  but  it  was  not  one  of  his  own 
choosing. 

Where  Are  the  Good  Machinists? 

ONCE  more  the  words  of  the  economic  prophets 
seem  likely  to  be  fulfilled.  A  shortage  of  skilled 

labor  is  in  sight  if  it  is  not  already  upon  us.  It  is 
not  universal  as  yet,  but  it  is  spreading  as  the  tide  of 
increasing  business  rises. 

As  a  result  the  machinery  builder  is  soon  going  to 
be  face  to  face  with  the  problem  of  how  to  find  the 
kind  of  men  he  needs  to  keep  his  shop  going.  When 
the  first  ripples  of  the  business  tide  reach  his  door 
he  is  certain  to  find  that  the  best  men  have  been  washed 
into  the  employ  of  his  customers  and  he  must  bid  high 
to  get  them. 
Ample  warning  of  the  imminence  of  skilled  labor 

scarcity  has  been  given  to  members  of  the  National 

Machine  Tool  Builders'  Association  by  their  general 
manager.  The  machine  tool  men  are  always  the  ones 
hardest  hit  by  this  ever-recurring  condition  by  reason 
of  the  fact  that  their  orders  are  about  the  last  to  pick 
up  of  any  group  in  the  manufacturing  cycle.  Their 
situation  is  a  particularly  difficult  one  because  the 
nature  of  their  product  requires  the  highest  type  of 
machinists. 

In  the  past  they  have  had  the  very  doubtful  pleas- 
ure of  seeing  their  best  men  and  most  promising 

apprentices  attracted  to  other  industries,  notably  the 
automobile  industry,  by  wages  much  higher  than  they 
could  afford  to  pay.  Training  machinists  for  the  other 
fellow  is  not  a  very  profitable  undertaking  for  the  man 
who  does  the  training  even  though  the  industry  as  a 
whole  gains  thereby. 

However,  under  existing  circumstances  the  best  way 
to  have  good  men  coming  along  seems  to  be  to  have 
apprentices  in  a  carefully  planned  course  in  your  plant 
and  so  to  instill  in  them  a  spirit  of  loyalty  to  the  com- 

pany that  they  will  stick  with  you  even  when  temporary 
higher  wages  offer  a  tempting  lure  to  other  fields. 
Some  companies  have  done  this  with  marked  success 
and  they  will  be  in  an  enviable  position  when  business 
<?e*8  into  full  swing. 

How  the  Army  Could  Help  Civil  Aviation 
ONE  of  the  recognized  needs  of  civil  aviation  is 

landing  fields  where  fuel,  oil,  etc.,  can  be  obtained. 
We  are  constantly  urging  the  establishment  of  more 
fields  and  yet  we  are  not  utilizing  as  fully  as  we  should 
the  fields  we  already  have. 

There  are  army  landing  fields  in  various  parts  of 
the  country  and  yet  not  one  of  them  is  available  for 
civil  use,  even  for  an  emergency  supply  of  fuel,  oil  or 
other  supplies.  Of  course  the  authorities  do  not  pre- 

vent a  pilot  making  a  forced  landing  on  an  army  field, 
but  so  far  as  assistance  is  concerned,  he  might  as  well 
land  in  the  desert  of  Sahara. 

A  civil  pilot  in  Ohio  was  recently  forced  to  seek  a 
landing  owing  to  shortage  of  gasoline,  and  thought 
himself  lucky  to  be  within  gliding  distance  of  a  large 
army  field.  But  after  landing  he  was  unable  to  buy, 
beg  or  borrow  a  drop  of  fuel.  Not  through  any  lack  of 
courtesy  or  consideration  on  the  part  of  the  officers  in 
charge,  but  because  the  army  regulations  forbade  it. 
He  had  to  walk  two  miles  to  a  town  and  hire  a  truck 
to  bring  him  a  supply  of  fuel. 

It  hardly  seems  possible  that  there  can  be  any  justi- 
fication for  such  a  ruling  in  times  of  peace.  Everyone 

recognizes  that  the  more  civil  aviators  there  are  the 
better  for  an  army  in  time  of  war. 

Eternal  Vigilance  Is  the  Price  of  Eyesight 

A  RECENT  bulletin  issued  by  the  Eyesight  Con- 
servation Council  gives  extracts  from  the  study  of 

Waste  in  Industry,  under  the  auspices  of  the  Federated 
American  Engineering  Societies.  It  points  out  the  loss 
to  industry  still  resulting  from  preventable  accidents. 
In  Pennsylvania  alone  in  one  year  (1920)  eighteen  per^ 
sons  lost  both  eyes  and  652  lost  one  eye,  with  a  total  of 
$826,724  as  the  cost  in  compensation  only.  The  total 
for  the  industrially  blinded  is  given  at  15,000,  or  13.5 
per  cent  of  the  total  blind  population.  The  American 
Locomotive  Company  reports  a  great  reduction  in  the 
number  of  eye  accidents  by  the  use  of  safety  goggles. 

Proper  glasses  are  shown  to  be  very  necessary  for 
the  best  results  and  a  careful  study  of  the  conditions 
must  be  made.  Without  this,  safety  glasses  may  very 
easily  be  annoying  in  the  extreme  and  not  always  an 
element  of  safety. 

Nor  are  accidents  the  only  things  to  be  considered. 
The  kind  of  light  and  the  way  in  which  it  strikes  the 
eyes  of  the  worker  are  both  important.  This  involves 
the  proper  location  of  machines  with  regard  to  the 
light,  both  natural  and  artificial. 

The  great  need  is  for  campaigns  in  the  smaller 
plants,  especially  as  the  cost  per  man  for  bringing  the 
light  up  to  a  good  standard  is  usually  greater  than  in 
larger  plants.  The  cost  of  providing  adequate  illumina- 

tion for  the  whole  industry  is  given  as  being  one-half 
of  one  per  cent  of  the  wages  paid.  This  is  a  small  sum 
as  compared  to  the  loss  to  industry,  or  to  the  possible 
burden  on  the  community  and  the  resulting  suffering 
on  the  part  of  the  individual. 
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Shop  Equipment  News 
General  Manufacturing  Co.  Flexible 

Power  Press 
The  General  Manufacturing  Co.,  255  Meldrum  Ave., 

Detroit,  Mich.,  has  just  placed  on  the  market  a  flexible 
power  press  similar  in  principle  to  that  described  on 
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"GENERAL"  FLEXIBLE  POWER  PRESS 

page  117  of  American  Machinist.  This  machine,  ah 
the  name  implies,  is  flexible  at  the  will  of  the  operator 
as  to  the  pressure  applied,  which  may  vary  from  a  few 
pounds  up  to  8  tons.  Because  of  this  control  feature, 
the  press  is  especially  adapted  for  straightening,  for 
pressing  in  bushings,  or  for  assembling  parts  having 
press  fits.  Having  a  stroke  of  9  in.,  it  may  also  be  used 
advantageously  for  push  broaching  and  similar  jobs 
because  of  its  adaptability. 

The  press,  shown  in  the  accompanying  illustration,  is 
a  three-post  machine,  mounted  on  a  base  with  the  table 
top  30  in.  from  the  floor.  Two  of  the  posts  are  in 
tension,  the  third  post  is  under  compression.  The  ram 
is  threaded  with  a  long  lead  Acme  thread  and  runs 
through  a  nut  4  in.  in  length,  which  nut  is  also  the 
brake  drum 

Power  is  applied  to  the  pulley  by  the  belt;  thence 
through  a  worm  gear  and  spline  key,  driving  the  ram 
at  constant  speed  in  one  direction.  The  nut  turns  with 
the  ram  until  pressure  is  applied  on  the  foot  pedal. 
This  pressure  closes  the  asbestos-lined  brake  band  on 
the  nut  and  the  ram  passes  down  immediately  through 
the  latter  until  the  pressure  on  the  foot  pedal  is  re- 

leased, or  until  tiie  pressure  applied  by  the  ram  on  the 

work  equalizes  the  pressure  applied  on  the  foot  pedal. 
The  return  stroke  is  obtained  by  a  spring  around  the 
top  of  the  ram,  which  raises  the  ram  immediately  after 
operation  to  its  up,  or  normal,  position,  the  nut  turning 
freely  on  the  ram  as  it  rises. 

The  height  between  the  end  of  the  ram  and  the  tablt 
in  this  machine  is  12  in.  Any  other  dimension,  how- 

ever, may  be  secured  by  using  a  different  set  of  col- 
umns and  length  of  control  rod.  The  speed  of  travel 

of  the  ram  depends  entirely  on  the  speed  at  which  the 
pulley  is  run.  For  example,  with  the  pulley  running  at 
300  r.p.m.,  the  ram  travel  will  be  150  in.  per  minute. 
The  end  thrust  is  taken  on  a  ball  bearing  between  the 
nut  and  main  casting. 

NichoUs  Portable  Duplex  Molding  Machines 
The  William  H.  Nicholls  Co.,  Inc.,  2  College  Place, 

Brooklyn,  N.  Y.,  has  just  placed  on  the  market  two 
models  of  portable,  duplex  molding  machines.  The 
machines  are  intended  for  use  on  long,  narrow  floors, 
and  they  can  be  mo^ed  along  so  as  to  minimize  the 
distance  which  the  sand,  flasks  and  molds  have  to  be 
carried. 

The  Model  14-42  machine,  shown  in  Fig.  1,  is  in- 
tended principally  for  making  copes  and  drags  simul- 

taneously. There  are  two  adjustable  screw  heads,  so 
that  the  height  can  be  adjusted  for  different  depths  of 
cope  and  drag.  In  many  cases  the  cope  can  be  made  on 
the  split  pattern  plate  attached  to  the  jolt  head,  and  the 
drag  made  on  a  right-hand  side  and  rolled  over  before 

Fia.  1. NICHOLLS  14-42  PORTABLE  DUPLEX 
MOLDING  MACHINE 
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squeezing.  The  pattern  can  be  drawn  with  the  electro- 
magnetic drawing  device  and  both  halves  squeezed  at 

the  same  time. 

The  squeeze  is  made  on  the  up-stroke  of  the  piston, 
and  the  draw  on  the  magnetic  side  is  made  while  the 

PXG.  2.   NICHOLLS  12-36  TYPE  D  DUPLEX  SELF-CONTAINED 
MOLDIXG   MACHINE 

mold  is  being  withdrawn  by  gravity  on  the  return 
stroke  of  the  piston.  The  valve  is  placed  low  and  has  a 
horizontal  handle.  The  position  of  the  valve  permits 
easy  and  quick  operation  in  starting  the  jolting. 

The  machine  has  a  6-in.  length  of  jolt  and  a  14-in. 
squeeze.  All  cast  parts  are  made  of  semi-steel.  The 
pins,  bushings  and  contacting  and  drawing  parts  are 
of  steel,  hardened  and  ground. 

The  Model  12-36,  Type  D  machine,  shown  in  Fig.  2, 
consists  of  two  stripping-plate  molding  machines 
mounted  on  the  same  base  and  made  portable.  A  riddle, 
sand  conveyor  and  a  double  boot  hopper  with  sand 
gates  are  provided.  The  machine  is  set  lower  than  the 
standard  machines,  and  is  about  10  ft.  high  to  the  top 
of  the  conveyor.  It  is  self-contained  and  mounted  on 
four  wheels  running  on  steel  rails  in  the  concrete  floor. 
It  is  intended  especially  for  large  production  in 
foundries  where  there  are  no  sand  or  mold  conveyors 
for  bringing  the  materials  to  the  machine. 
The  molds  are  shaken  out  and  the  sand  piled  the 

■whole  length  of  the  floor.  One  man  shovels  the  sand into  the  riddle,  which  cleans  and  mixes  it.  The  sand 
is  conveyed  to  the  hopper,  dropped  into  the  flask  and 
made  into  molds,  which  are  set  on  the  floor  directly  in 
front  of  the  machine  as  it  travels  along.  When  the 
molds  are  shaken  out,  the  flasks  are  placed  in  two  rows, 
the  copes  on  one  side  of  the  sand  heaps  and  the  drags on  the  other. 

One  operator  can  fill  the  two  flasks  with  sand  and 
jolt  them  while  the  other  sets  the  cores.  The  two  oper- 

ators then  strike  off  the  drag  and  cope,  squeeze  them 
and  help  one  another  to  put  the  molds  on  the  floor. 
This  machine  is  complete,  and  it  not  only  mixes  and 

conveys  the  sand  into  the  mold,  but  gives  a  strong 
jolting  action.  The  combination  squeeze  and  drawing 
action  semi-automatically  squeezes  on  the  up-stroke  of 
the  piston  and  draws  by  gravity  on  the  dovra-stroke. 
Each  half  of  the  machine  is  operated  separately  by 
means  of  one  valve  for  jolting,  squeezing  and  drawing 
the  patterns.  All  castings  are  semi-steel.  The  wearing 
parts  are  steel,  hardened  and  ground.  The  equipment 
can  be  employed  for  continuous  pouring,  as  it  can  be 
arranged  for  any  degree  of  flexibility  required. 

G.E.  Portable  Semi-Automatic 
Arc  Welding  Set 

The  General  Electric  Co.,  Schenectady,  N.  Y.,  has 
recently  placed  on  the  market  a  portable,  semi-auto- 

matic electric  arc  welding  set.  The  ability  to  move  the 
machine  easily  increases  the  applicability  of  the  ap- 

paratus, and  makes  it  available  for  use  in  any  part  of 
the  factory  or  shop.  The  set  compriees  complete  semi- 

automatic equipment,  all  mounted  on  a  small  truck  that 
can  be  pulled  by  hand  or  lifted  by  a  crane.  The  com- 

plete outfit  weighs  about  400  pounds. 
The  welding  equipment  consists  of  a  semi-automatic 

lead,  an  automatic  welding  head  with  control  mechan- 
ism, and  a  standard  for  holding  a  reel  of  electrode  wire. 

Power  is  supplied  to  the  arc  through  a  flexible  cable 
with  a  plug  for  attaching  it  to  the  nearest  welding 
circuit.  The  reel  carrier  is  equipped  with  a  brake  and 
is  intended  to  hold  any  size  of  reel  up  to  2i  ft.  in 
diameter. 

The  portable  outfit  is  particularly  useful  for  repair- 
ing parts  of  machines  in  place  when  these  parts  are 

too  bulky,  inconvenient  or  otherwise  impractical  to 
move,  as  well  as  for  doing  routine  welding  of  all  sorts, 
such  as  filling  holes  in  castings  and  welding  seams  in 

pipes  or  tanks. 
It  is  stated  that  time  can  be  saved  in  welding  with 

the  outfit  because  the  electrode  is  fed  continuously,  and 
because  the  speed  of  deposition  is  from  25  to  100  per 
cent  faster  than  that  for  hand  welding.  Material  is 
saved  by  the  elimination  of  waste  ends,  which  usually 
amount  to  from  10  to  25  per  cent  of  the  total  amount 
of  electrode  wire  when  it  is  used  in  short  pieces.    Since 

G.  E.  PORTABLE  SEMI-AUTOMATIC  ARC  WELDING  SET 

the  welding  operation  is  continuous,  interruptions,  ■ 
which  tend  to  affect  the  strength  of  the  weld,  are  I 
greatly  reduced. 
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Berwick  Electric  Heater  for  Forging 
The  American  Car  and  Foundry  Co.,  New  York, 

N.  Y.,  has  recently  brought  out  the  Berwick  two-path 
electric  heater  illustrated  herewith.  The  machine  is 
intended  especially  for  forging  operations  requiring 
tile  heating  of  the  ends  of  bar  stock  or  points  along  the 
length  of  the  material.  This  heating  is  accomplished 
without  burning  or  melting  the  metal.  Either  220  or 
440-volt  current  can  be  used. 

The  heaters  are  ordinarily  built  with  one,  two  or 
three  electrodes,  and  may  be  supplied  with  four  or  five 
electrodes  if  necessary.  The  length  of  the  heat  on  the 
stock  can  be  varied  from  1  to  S  in.,  or  the  machine  can 
uc  arranged  to  heat  lengths  from  3  to  11  in.  With 
slight  changes  in  the  heater,  this  length  can  be  in- 

creased to  16  or  18  in.  The  range  of  diameter  of  the 
stock  heated  on  the  No.  3  heater  varies  from  3  to  i 
in.  to  obtain  a  high  production  rate,  although  larger 
stock  can  be  bandied. 

The  heater  is  similar  in  method  of  operation  to  the 

BERWICK  TWO-i-ATH  ELECTRIC  HEATER 

Berwick  rivet  heater.  The  lower  or  left-hand  electrode 
of  each  unit  is  stationary,  while  the  upper  or  right-hand 
electrode  has  a  vertical  movement  operated  by  depres- 

sion of  the  treadle,  which  raises  the  electrode  suffi- 
ciently to  insert  or  remove  the  material. 

Each  unit  of  the  heater  has  two  pairs  of  electrodes, 
insulated  from  each  other.  The  right-hand  electrode 
has  at  its  two  upper  ends  projecting  blocks  which  over- 

hang, but  which  are  not  allowed  to  touch  the  left-hand 
one.  The  left-hand  electrode  is  stationary,  so  far  as 
vertical  motion  is  concerned,  but  may  be  adjusted  hori- 

zontally by  means  of  two  bolts  at  the  rear  of  the  heater. 
Horizontal  motion  of  the  right-hand  electrode  is  ob- 

tained by  sliding  the  electrode-clamping  device  along 
the  shaft  on  which  it  is  mounted.  Depression  of  the 
pedal  causes  rotation  of  the  shaft,  which  through  cams 
raises  the  shaft  carrying  the  electrode. 

Flexibility  of  the  rear  half  of  the  bottom  electrode 
is  provided  by  a  spring.  The  top  face  of  the  electrode 
is  set  at  an  angle  so  that  when  the  upper  electrode 
is  dropped  into  position,  contact  is  assured  at  four 
points  on  the  material.  Marring  of  the  stock  is  de- 
.crea.sed  because  of  the  increased  number  of  points. 

Thor  "Pigmy"  Portable  Pneumatic  Drill 
The  Independent  Pneumatic  Tool  Co.,  600  West  Jack- 

son Blvd.,  Chicago,  111.,  has  recently  placed  on  the 

narket  the  Thor  "Pigmy"  portable  pneumatic  drill  that 
is  illustrated  herewith.  The  drill  has  a  pistol-grip 
handle,  with  the  control  valve  within  easy  reach.  It  is 
non-reversible.    The  device  is  very  light  in  weight. 

The  drill  is  made  in  three  sizes,  the  No.  25  size 
having  a  drilling  capacity  of  ;}  in.  and  weighing  only 

THOR  "PIGMY"   PORTA  iiLB  PNEUMATIC    DRILL. 

5  lb.,  the  No.  375  size  having  a  capacity  of  I  in.  and 
weighing  5i  lb.,  and  the  No.  50  size  having  a  capacity 
of  *  in.  and  weighing  6  lb.  The  speeds  of  the  tools  are 
2,200,  1,400  and  1,000  r.p.m.,  respectively. 

The  dri  Is  are  fitted  with  Jacobs  chucks,  the  No.  25 
having  a  No.  IB  chuck,  the  No.  375  a  2B,  and  the 
No.  50  a  6B.  A  screwdriver  attachment  can  be  fur- 

nished; it  is  recommended  especially  for  the  No.  375 
drill.  A  wire  brush  for  cleaning  purposes  can  be  fur- 

nished for  use  on  the  No.  50  drill.  The  tool  can,  of 
course,  be  employed  for  reaming  and  wood  boring,  as 
well  as  drilling. 

Friction  Clutch  for  Greaves-Klusman 
Geared-Head  Lathes 

The  accompanying  illustration  shows  a  friction 
clutch  just  placed  on  the  market  by  the  Greaves-Klus- 

man Tool  Co.,  of  Cincinnati,  Ohio,  for  use  on  its  G-K 
geared-head  lathes. 

As  compared  with  the  former  model,  which  expanded 
the  ring  on  one  side  only  and  had  one-sided  fingers  for 
spreading  the  ring,  the  present  design  expands  the  ring 
on  both  sides.  The  expanders  are  in  the  center  of  the 
clutch  ring,  operating  to  produce  pressure  directly  on 
the  toggle  levers.  Adjustment  of  the  levers  is  bv 
means  of  eccentric  studs,  so  that  the  leverage  applied 
always  can  be  maintained  the  same.  The  driving  hub 

is  in  one  piece  for  both'  the  forward  and  reverse 
clutches,  giving  a  long  bearing  on  the  shaft  and  a  long 
driving  key. 

The  friction  clutch  has  50  per  cent  wider  face,  larger 
diameters  on  some  sizes,  and  greater  belt  speed  than 
in  the  former  model. 

GREAVES-KLUSMAN  LATHE  FRICTION  CLUTCH 
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squeezing.  The  pattern  can  be  drawn  with  the  electro- 
magnetic drawing  device  and  both  halves  squeezed  at 

the  same  time. 

The  squeeze  is  made  on  the  up-stroke  of  the  piston, 
and  the  draw  on  the  magnetic  side  is  made  while  the 

FIG.  2.   NICHOLLS  12-36  TYPE  D  DUPLEX  SELF-CONTAINED 
MOLDING   MACHINE 

mold  is  being  withdrawn  by  gravity  on  the  return 
stroke  of  the  piston.  The  valve  is  placed  low  and  has  a 
horizontal  handle.  The  position  of  the  valve  permits 
easy  and  quick  operation  in  starting  the  jolting. 

The  machine  has  a  6-in.  length  of  jolt  and  a  14-in. 
squeeze.  All  cast  parts  are  made  of  semi-steel.  The 
pins,  bushings  and  contacting  and  drawing  parts  are 
of  steel,  hardened  and  ground. 

The  Model  12-36,  Type  D  machine,  shown  in  Fig.  2, 
consists  of  two  stripping-plate  molding  machines 
mounted  on  the  same  base  and  made  portable.  A  riddle, 
sand  conveyor  and  a  double  boot  hopper  with  sand 
gates  are  provided.  The  machine  is  set  lower  than  the 
standard  machines,  and  is  about  10  ft.  high  to  the  top 
of  the  conveyor.  It  is  self-contained  and  mounted  on 
four  wheels  running  on  steel  rails  in  the  concrete  floor. 
It  is  intended  especially  for  large  production  in 
foundries  where  there  are  no  sand  or  mold  conveyors 
for  bringing  the  materials  to  the  machine. 

The  molds  are  shaken  out  and  the  sand  piled  the 
whole  length  of  the  floor.  One  man  shovels  the  sand 
into  the  riddle,  which  cleans  and  mixes  it.  The  sand 
is  conveyed  to  the  hopper,  dropped  into  the  flask  and 
made  into  molds,  which  are  set  on  the  floor  directly  in 
front  of  the  machine  as  it  travels  along.  When  the 
molds  are  shaken  out,  the  flasks  are  placed  in  two  rows, 
the  copes  on  one  side  of  the  sand  heaps  and  the  drags on  the  other. 

One  operator  can  fill  the  two  flasks  with  sand  and 
jolt  them  while  the  other  sets  the  cores.  The  two  oper- 

ators then  strike  off  the  drag  and  cope,  squeeze  them 
and  help  one  another  to  put  the  molds  on  the  floor. 
This  machine  is  complete,  and  it  not  only  mixes  and 

conveys  the  sand  into  the  mold,  but  gives  a  strong 
jolting  action.  The  combination  squeeze  and  drawing 
action  semi-automatically  squeezes  on  the  up-stroke  of 
the  piston  and  draws  by  gravity  on  the  dovwi-stroke. 
Each  half  of  the  machine  is  operated  separately  by 
means  of  one  valve  for  jolting,  squeezing  and  drawing 
the  patterns.  All  castings  are  semi-steel.  The  wearing 
parts  are  steel,  hardened  and  ground.  The  equipment 
can  be  employed  for  continuous  pouring,  as  it  can  be 
arranged  for  any  degree  of  flexibility  required. 

G.E.  Portable  Semi-Automatic 
Arc  Welding  Set 

The  General  Electric  Co.,  Schenectady,  N.  Y.,  has 
recently  placed  on  the  market  a  portable,  semi-auto- 

matic electric  arc  welding  set.  The  ability  to  move  the 
machine  easily  increases  the  applicability  of  the  ap- 

paratus, and  makes  it  available  for  use  in  any  part  of 
the  factory  or  shop.  The  set  comprises  complete  semi- 

automatic equipment,  all  mounted  on  a  small  truck  that 
can  be  pulled  by  hand  or  lifted  by  a  crane.  The  com- 

plete outfit  weighs  about  400  pounds. 
The  welding  equipment  consists  of  a  semi-automatic 

lead,  an  automatic  welding  head  with  control  mechan- 
ism, and  a  standard  for  holding  a  reel  of  electrode  wire. 

Power  is  supplied  to  the  arc  through  a  flexible  cable 
with  a  plug  for  attaching  it  to  the  nearest  welding 
circuit.  The  reel  carrier  is  equipped  with  a  brake  and 
is  intended  to  hold  any  size  of  reel  up  to  2i  ft.  in 
diameter. 

The  portable  outfit  is  particularly  useful  for  repair- 
ing parts  of  machines  in  place  when  these  parts  are 

too  bulky,  inconvenient  or  otherwise  impractical  to 
move,  as  well  aa  for  doing  routine  welding  of  all  sorts, 
such  as  filling  holes  in  castings  and  welding  seams  in 

pipes  or  tanks. 
It  is  stated  that  time  can  be  saved  in  welding  with 

the  outfit  because  the  electrode  is  fed  continuously,  and 
because  the  speed  of  deposition  is  from  25  to  100  per 
cent  faster  than  that  for  hand  welding.  Material  is 
saved  by  the  elimination  of  waste  ends,  which  usually 
amount  to  from  10  to  25  per  cent  of  the  total  amount 
of  electrode  wire  when  it  is  used  in  short  pieces.    Since 

G.  E.  PORTABLE  SEMI-AUTOMATIC  ARC  WELDING  SET 

the  welding  operation  is  continuous,  interruptions, 
which  tend  to  affect  the  strength  of  the  weld,  are 
greatly  reduced. 
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Berwick  Electric  Heater  for  Forging 
The  American  Car  and  Foundry  Co.,  New  York, 

N.  Y.,  has  recently  brought  out  the  Berwick  two-path 
electric  heater  illustrated  herewith.  The  machine  is 
intended  especially  for  forging  operations  requiring 
tile  heating  of  the  ends  of  bar  stock  or  points  along  the 
length  of  the  material.  This  heating  is  accomplished 
without  burning  or  melting  the  metal.  Either  220  or 
440-volt  current  can  be  used. 

The  heaters  are  ordinarily  built  w;th  one,  two  or 
three  electrodes,  and  may  be  supplied  with  four  or  five 
electrodes  if  necessary.  The  length  of  the  heat  on  the 
stock  can  be  varied  from  1  to  8  in.,  or  the  machine  can 
jjc  arranged  to  heat  lengths  from  3  to  11  in.  With 
slight  changes  in  the  heater,  this  length  can  be  in- 

creased to  16  or  18  in.  The  range  of  diameter  of  the 
stock  heated  on  the  No.  3  heater  varies  from  i  to  S 
in.  to  obtain  a  high  production  rate,  although  larger 
stock  can  be  bandied. 

The  heater  is  similar  in  method  of  operation  to  the 

BERWICK  TVVO-±-ATH  ELECTRIC  HEATER 

Berwick  rivet  heater.  The  lower  or  left-hand  electrode 
of  each  unit  is  stationary,  while  the  upper  or  right-hand 
electrode  has  a  vertical  movement  operated  by  depres- 

sion of  the  treadle,  which  raises  the  electrode  suffi- 
ciently to  insert  or  remove  the  material. 

Each  unit  of  the  heater  has  two  pairs  of  electrodes, 
insulated  from  each  other.  The  right-hand  electrode 
has  at  its  two  upper  ends  projecting  blocks  which  over- 

hang, but  which  are  not  allowed  to  touch  the  left-hand 

one.  The  left-hand  electrode  is  stationai-y,  so  far  as 
vertical  motion  is  concerned,  but  may  be  adjusted  hori- 

zontally by  means  of  two  bolts  at  the  rear  of  the  heater. 
Horizontal  motion  of  the  right-hand  electrode  is  ob- 

tained by  sliding  the  electrode-clamping  device  along 
the  shaft  on  which  it  is  mounted.  Depression  of  the 
pedal  causes  rotation  of  the  shaft,  which  through  cams 
raises  the  shaft  carrying  the  electrode. 

Flexibility  of  the  rear  half  of  the  bottom  electrode 
is  provided  by  a  spring.  The  top  face  of  the  electrode 
is  set  at  an  angle  so  that  when  the  upper  electrode 
is  dropped  into  position,  contact  is  assured  at  four 
points  on  the  material.  Marring  of  the  stock  is  de- 
.creased  because  of  the  increased  number  of  points. 

Thor  "Pigmy"  Portable  Pneumatic  Drill 
The  Independent  Pneumatic  Tool  Co.,  600  West  Jack- 

son Blvd.,  Chicago,  111.,  has  recently  placed  on  the 

narket  the  Thor  "Pigmy"  portable  pneumatic  drill  that 
is  illustrated  herewith.  The  drill  has  a  pistol-grip 
handle,  with  the  control  valve  within  easy  reach.  It  is 
non-reversible.    The  device  ia  very  light  in  weight. 

The  drill  is  made  in  three  sizes,  the  No.  25  size 
having  a  drilling  capacity  of  :}  in.  and  weighing  only 

THOR   "PIGMY"    PORTABLE  PNEUMATIC    DRILL 

5  lb.,  the  No.  375  size  having  a  capacity  of  f  in.  and 
weighing  5i  lb.,  and  the  No.  50  size  having  a  capacity 
of  4  in.  and  weighing  6  lb.  The  speeds  of  the  tools  are 
2,200,  1,400  and  1,000  r.p.m.,  respectively. 

The  dri  Is  are  fitted  with  Jacobs  chucks,  the  No.  25 
having  a  No.  IB  chuck,  the  No.  375  a  2B,  and  the 
No.  50  a  6B.  A  screwdriver  attachment  can  be  fur- 

nished; it  is  recommended  especially  for  the  N"o.  375 
drill.  A  wire  brush  for  cleaning  purposes  can  be  fur- 

nished for  use  on  the  No.  50  drill.  The  tool  can,  of 
course,  be  employed  for  reaming  and  wood  boring,  as 
well  as  drilling. 

Friction  Clutch  for  Greaves-Klusman 
Geared-Head  Lathes 

The  accompanying  illustration  shows  a  friction 
clutch  just  placed  on  the  market  by  the  Greaves-Klus- 

man Tool  Co.,  of  Cincinnati,  Ohio,  for  use  on  its  G-K 
geared-head  lathes. 

As  compared  with  the  former  model,  which  expanded 
the  ring  on  one  side  only  and  had  one-sided  fingers  for 
spreading  the  ring,  the  present  design  expands  the  ring 
on  both  sides.  The  expanders  are  in  the  center  of  the 
clutch  ring,  operating  to  produce  pressure  directly  on 
the  toggle  levers.  Adjustment  of  the  levers  is  bv 
means  of  eccentric  studs,  so  that  the  leverage  applied 
always  can  be  maintained  the  same.  The  driving  hub 

is  in  one  piece  for  both'  the  forward  and  reverse 
clutches,  giving  a  long  bearing  on  the  shaft  and  a  long 
driving  key. 

The  friction  clutch  has  50  per  cent  wider  face,  larger 
diameters  on  some  sizes,  and  greater  belt  speed  than 
in  the  former  model. 

GREAVES-KLUSMAN  L.ATHE  FRICTION  CLUTCH 
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Structural  Steel  Sales 
Near  Capacity 

Orders  for  fabricated  structural  steel 
placed  during  April  were  almost  equal 
to  the  capacity  of  fabricating  firms,  ac- 

cording to  reports  made  to  the  De^  -  -t- 
ment  of  Commerce  by  firms  comprisinj;' 
two-thirds  of  the  fabricating  capacity 
of  the  United  States.  Sales  reported 
during  April  amounted  to  115,247  tons 

"by  seventy-five  firms  having  a  capacity of  116,918  tons,  or  at  the  rate  of  99  per 
■cent  of  capacity. 

At  this  rate,  the  total  sales  through- 
out the  United  States,  based  on  a  total 

capacity  of  180,000  tons,  were  177,600 
tons  in  April.  This  compares  with  139- 
300  tons  reported  for  March  by  the 
Bridge  Builders  and  Structural  Society, 
based  on  reports  of  sixty-four  firms 
showing  sales  art  77  per  cent  of  capacity. 

Experiments  With  Chilled 
Iron  Car  Wheels 

Owing  to  the  desirability  of  obtaining 
definite  information  concerning  the 
magnitude  and  distribution  of  stresses 
in  chilled  iron  car  wheels  and  of  de- 

termining the  limit  of  these  wheels  as 
used  today,  with  a  further  view  of  im- 

proving the  chilled  iron  wheels  in 
order  to  meet  future  requirements,  an 
investigation  was  entered  into  by  the 
Association  of  Manufacturers  of  Chilled 
Car  Wheels  and  the  University  of  Illi- 

nois. A  bulletin  presenting  the  results 
of  the  first  part  of  this  investigation 
has  just  been  issued  by  the  engineering 
experiment  station  of  the  University  of 
Illinois.  It  is  known  as  Bulletin  129 
and  gives  the  results  of  tests  made  to 
determine  strain  produced  within  the 
wheel  by  mounting  it  on  its  axle  and 
by  the  application  of  wheel  loads.  The 
bulletin  includes  the  general  discussion 
of  the  general  problem  of  wheel  load- 

ing, the  determination  of  the  physical 
properties  of  chilled  car  wheel  iron,  a 
description  of  the  apparatus  and  method 
used  in  the  test,  and  a  summary  of  the 
conclusions  drawn  therefrom. 

Autos  Growing  Popular 
in  Mexico 

Imiports  of  American  motor  vehicles 
into  Mexico,  consisting  of  6,750  cars 
and  1,482  trucks,  showed  an  increase  in 
1921  compared  with  the  preceding  year. 
Shipments  are  expected  to  be  even 
greater  this  year,  as  automobiles  are 
sure  to  contribute  considerably  in  de- 

veloping outlying  sections.  Already 
mining  companies  and  oil  operators, 
who  have  constructed  roads  between 
their  properties  and  the  railroads,  are 
replacing  ox  teams  with  motor  trucks. 
Much  interest  from  official  circles  has 
been  taken  in  matters  of  organizing 
automobile  shows  and  fostering  high- 

way projects.  Several  shows  have  al- 
ready been  held  in  Mexico  City  and  a 

national  highway  has  been  proposed  to 
cov^  the  entire  country. 

Weights  and  Measures        Final  Declaration  of  Foreign 
Conference  Urges  Trade  Council 
Standardization 

"Unity  of  action  is  impossible  with- 
out organized  conferences  and  estab- 

lislieo  ijeii.ods,"  said  Secretary  of 
Commerce  Hoover  in  addressing  the 
fifteenth  annual  confei^nce  on  weights 
and  measures,  held  recently  at  the 
Bureau  of  Standards  in  Washington. 
Speaking  particularly  t)  the  state 
officials  charged  with  tht:  enforcement 
of  laws  pertaining  to  weights  and 
measures,  Secretary  Hoover  said: 
"Your  work  is  not  so  much  the  pre- 

vention of  crookedness  and  the  appre- 
hension of  crooks,  as  it  is  the  protec- 

tion of  the  honest  producer  and  dis- 
tributor. I  believe  the  vast  majority 

of  producers  and  distributors,  as  well 
as  the  whole  of  the  consumers,  are 
anxious  that  there  be  consisteii*  scien- 

tific expansion  in  standardization.'' 
There  will  be  no  legitimate  object  "n 

to  centralization,  Representative  Vestai, 
chairman  of  the  Committee  on  Coinage, 
Weights  and  Measures,  of  the  House  of 
Representatives,  told  the  conference,  if 
the  prosecution  of  offenders  be  left  to 
the  state  and  local  authorities.  "Let 
us  have  one  central  authority,"  he  said, 
"to  set  up  uniformity.  Many  manufac- 

turers are  writing  to  me  asking  for 
this  very  thing.  This  entire  question 
is  merely  a  matter  of  educating  the 
people  in  standardization.  Lack  of 
standardization  does  not  make  for 

economy  or  for  efficiency." 
The  program  of  the  conference  was 

so  crowded  that  no  opportunity  was 
afforded  C.  A.  Briggs,  of  the  Bureau  of 
Standards,  to  present  his  talk  on  the 
metric  system. 

Railway  Mechanics  Meeting 
and  Exhibit 

The  third  annual  meeting  of  the  me- 
chanical division  of  the  American  Rail- 

way Association  will  be  held  in  At- 
lantic City,  N.  J.,  June  14  to  21.  This 

division  comprises  the  former  Master 
Car  Builders  and  Master  Mechanics 
Associations,  and  is  the  largest  subdi- 

vision of  the  parent  association.  The 
exhibition  this  year  will  be  the  great- 

est ever  attempted  by  the  Railwas.  Sup- 
ply Manufacturers'  Association,  which 

acts  in  conjunction  with  the  car  build- 
ers. Over  100,000  sq.ft.  of  floor  space 

has  been  prepared  on  the  famous  Mil- 
lion Dollar  Pier,  and  the  largest  manu- 

facturers of  railway  supplies  vnll  have 
display  booths  on  the  pier. 

Headquarters  of  the  convention  will 
be  the  Marlborough-Blenheim  Hotel, 
where  the  technical  sessions  will  be 
held.  These  sessions  will  include  dis- 

cussions on  prices,  material,  safety  ap- 
pliances, freight  loading  and  equip- 

ment, brakes,  car  wheels,  signals,  loco- 
motive construction,  heating  and  boiler 

maintenance  and  sanitation.  Commit- 
tee reports  will  be  received  on  welding, 

design,  mechanical  stokers,  car  dump- 
ing machines,  tonnage  rating  and  car 

repair  shop  layouts. 

At  the  close  of  the  Ninth  National 
Foreign  Trade  Convention,  held  last 
month  in  Philadelphia,  the  final  declar- 

ation, which  is  a  feature  of  the  annual 
meeting  of  this  body,  was  prepared  and 
passed  upon  by  the  thirteen  hundred 
delegates  present  from  all  parts  of  the 
country.  The  declaration,  which  is 
really  a  prescription  or  a  suggested 
remedy  for  present  business  conditions, 
starts  off  with  the  statement  that  "the 
recovery  of  prosperity  in  the  United 
States  depends  upon  the  ability  of  our 
people  to  sell  at  remunerative  prices 
practically  all  they  produce,  running  ap- 

proximately full  time  and  full  handed." 
The  declaration,  which  covers  every 

phase  of  business  and  manufacturing 
enterprise,  includes  the  following  sub- 

jects: 
The  need  of  foreign  trade,  foreign 

loans,  foreign  trade  zones;  credit  to 
other  nations,  creation  of  loan  corpora 
-ions  under  the  provisions  of  the  Edge 
Act,  reorganization  to  some  extent  of 
the  Federal  Reserve  System,  national 
taxation,  merchant  marine  and  marine 
insurance,  simplification  and  standard- 

ization of  procedure  in  trade  practice, 
enactment  of  a  trade  act  with  China,  a 
bargaining  tariflf,  education  in  foreign 
trade,  transportation,  agriculture,  and 
a  final  paragraph  counseling  courage 
and  tenacity  in  the  pursuance  of  foreign markets. 

Scientific  Paper  on  Testing 

Gage  Blocks 
The  Bureau  of  Standards  has  just 

issued  a  paper,  or  rather  a  technical 
abstract  of  a  paper,  on  the  interference 
methods  for  standardizing  and  testing 
precision  gage  blocks.  The  experiment 
which  led  to  the  preparation  of  this 
paper  was  made  by  C.  G.  Peters  and 
H.  S.  Boyd,  of  the  bureau.  The  paper 
gives  some  interesting  as  well  as  new 
features  of  this  very  absorbing  opera- 

tion and  the  apparatus  used  for  cal- 
ibrating standards  and  comparing  other 

gages  with  these  standards  is  illustrated 
by  line  drawings  and  is  thoroughly  ex- 

plained. The  complete  paper  may  be 
purchased  from  the  Superintendent  of 
iDocuments,  Government  Printing  Office, 
Washington,  D.  C,  for  ten  cents. 

Bill  to  Supervise  Weights 
and  Measures 

A  bill  regulating  and  controlling  the 
manufacture,  sale  and  use  of  weights 
and  measures  and  of  weighing  and 
measuring  devices  has  been  introduced 
in  the  House  by  Representative  Vestal, 
of  Indiana,  chairman  of  the  Committee 
on  Coinage,  Weights  and  Measures 
The  bill  confers  jurisdiction  over  weigh- 

ing and  measuring  devices  on  the  Bu- 
reau of  Standards,  of  the  Department 

of  Commerce,  with  authority  to  pass  on their  various  types. 
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Business  Outlook  in 
Foreign  Markets 

The  gradual  return  to  a  healthy  busi- 
ness condition  in  foreign  markets  is 

evidenced  by  the  cable  dispatches  to  the 
Department  of  Commerce  from  the 
market  places  of  the  world.  Conditions 
seem  to  be  improving  in  all  quarters, 
particularly  in  manufacturing  centers. 
Unemployment  is  gradually  disappear- 

ing and  a  final  resumption  of  normal 
conditions  is  awaiting  the  bolstering  up 
of  the  financial  condition  of  the  various 
nations  involved. 

The  situation  in  Sweden  in  the  iron 
and  steel  market  shows  a  slight  im- 

provement. Production  is  slightly  in- 
creased and  prices  are  tending  toward 

stabilization.  Iron  and  steel  produc- 
tion for  the  first  quarter  of  1922  is 

summarized  as  follows:  Pig  iron,  67,400 
tons;  Martin  ingots,  41,500  tons;  rolled 
iron  and  steel,  49,900  tons.  Several 
foreign  orders  received  during  the 
spring  have  caused  a  resumption  of 
work  in  three  or  four  iron  and  steel 
mills. 

In  England  there  are  distinct  signs 
of  improvement  in  the  automotive  field. 
A  record  trade  was  reported  in  some 
quarters  before  the  dispute  arose  be- 

tween the  Engineering  Employers' 
Federation  and  the  Amalgamated  Engi- 

neering Union,  which  began  on  March 
11.  Most  of  the  manufacturers  of 
motor  cars  and  motorcycles  are  mem- 

bers of  the  federation.  Since  the  lock- 
out they  have  been  short  of  toolmakers 

and  machinists. 
In  .lapan  the  manufacturing  indus- 

tries in  the  iron  and  steel  trade  are 
gradually  resuming.  Iron  and  steel  im- 

ported into  Japan  in  1921  amounted 
to  1,500,000  long  tons,  and  this  year 
present  indications  are  that  this 
amount  will  be  greatly  exceeded. 

The  prospects  for  the  introduction  of 
American  tractors  into  the  Netherlands 
at  the  present  time  are  considered  fair, 
though  the  market  is  limited.  The 
matter  of  credit  terms  for  the  sale  of 
tractors  and  farm  implements  is  of 
little  importance,  as  the  farmers  can 
well  afford  to  pay  for  what  they  are 
w^illing  to  buy. 

In  Poland  the  automotive  field  is 
hampered  by  high  prices.  A  high-class 
make  of  American  automobile  costs 
about  20,000,000  Polish  marks,  a  sum 
which  only  four  or  five  people  in  Poland 
could  afford  to  pay.  There  is  little  de- 

mand for  American  trucks  in  Poland 
at  the  present  time,  especially  since 
used  trucks  may  be  procured  from  army 
stocks  at  low  prices.  Also,  the  low 
Ciuality  and  high  price  of  gasoline  and 
oil  are  not  conducive  to  motor-ear  popu- 

larity. It  is  estimated  that  there  are 
no  more  than  6,000  gasoline  motor 
vehicles   in  Poland. 

The  American  market  continues  to 
offer  a  profitable  market  for  American 
goo:'s.  Tractors  and  all  kinds  of  farm 
machinery  find  a  ready  sale  in  many  of 
the  southern  republics.  Mexico  is  also 
improving  along  these  lines.  All  the 
implements  and  farm  machinery  used 
in  the  various  agricultural  regions  in 
Mexico  are  imported  from  the  United 
States  and  there  is  always  a  good  de- 

mand among  the  farmers  of  the  Yaqui 
Valley  and  also  in  the  Mayo  and  Sonora 
Valleys. 
Other  markets  show  encouraging 

signs  of  resumption  of  business  and  it 
is  expected  that  heavy  buying  will  pre- 

vail when  exchange  rates  are  stabilized. 

British  Merchandise  Act 
An  important  bill  amending  the 

present  merchandise  mark  act  which 
prescribes  the  requirements  for  the 
marking  of  goods  imported  into  the 
United  Kingdom,  has  recently  been  sub- 

mitted to  the  British  Parliament,  ac- 
cording to  advices  received  by  the  De- 

partment of  Commerce.  The  provisions 
of  the  act  deal  primarily  with  the  mark- 

ing of  goods  as  to  class  and  origin  and 
are  intended  to  protect  British  indus- 

tries from  unfair  competition  by  for- 
eigners. The  act  also  prohibits  the 

importation  into  the  United  Kingdom 
of  goods  to  which  there  is  applied  a 
forged  trade  mark  or  description,  or 
any  goods  bearing  a  trade  mark  of  those 
manufactured  in  the  United  Kingdom. 
American  exporters  to  the  United  King- 

dom would  do  well  to  follow  this  bill 
and  its  course  through  the  British  leg- islature. 

Duty  on  Auto  Bodies 
Automobile  bodies  recently  imported 

have  been  held  by  the  United  States 
Court  of  Customs  Appeals  to  be  duti- 

able of  20  per  cent  as  manufactures  in 
chief  value  of  metal.  The  merchandise 
had  been  assessed  as  automobile  bodies, 
dutiable  at  45  per  cent.  The  Board  of 
Appraisers,  in  considering  the  complaint 
of  the  importers,  held  the  merchandise 
dutiable  at  15  per  cent  as  manufactures 
in  chief  value  of  wood.  The  court  how- 

ever held  the  merchandise  dutiable  at 
20  per  cent  as  manufactures  in  chief 
value  of  metal. 

Diesel  Engines  on  Swedish 
Railroads 

A  report  from  Consul  W.  H.  Sholes, 
of  Goteborg,  Sweden,  states  that  high 
operating  costs  on  Swedish  railways 
have  caused  a  number  of  transportation 
companies  in  western  Sweden  to  ex- 

periment with  Diesel  motor  railway  en- 
gines. Among  these  companies  should 

be  mentioned  the  Sarobanan  (The  Saro 
Railway  Co.)  and  the  Goteborg-Boras 
Jarnvag  (Goteborg-Boras  Railway  Co.). 
In  the  light  of  the  Halmstad  Nassjo 
Railway  Co.'s  success  with  such  engines 
it  is  not  unlikely  that  they  will  be  more 
generally  adopted  in  this  section  of  the country. 

The  first  Diesel  motor  railway  engine 
(75  hp.)  was  put  in  operation  in 
Sweden  in  1914  and  has  been  in  constant 
use  ever  since.  Larger  engines  have 
since  been  found  necessary,  and  now  the 
160-hp.  type  is  preferred.  Considerable 
savings  in  fuel  consumption  are  said 
to  have  been  effected,  and  the  fact  that 
only  one  attendant  is  required,  as  com- 

pared with  two  on  a  steam  locomotive, 
is  another  argument  advanced  in  its 
favor.  Its  advent  seems  to  have  set  at 
rest  the  oft-expressed  fear  that  such 
engines  might  not  be  quite  safe  on  rail- 

ways with  great  traffic. 
American  manufacturers  of  Diesel 

motor  railway  engines  and  similar  sub- 
stitutes for  the  steam  locomotive  should 

find  this  section  of  Sweden  a  prominent 
field  for  their  products.  A  list  of  the 
State  and  privately  owned  railways  in 
western  Sweden  may  be  consulted  by 
interested  parties  on  addressing  the 
Transportation  Division  of  the  Depart- 

ment of  Commerce,  and  referring  to 
Exhibit  No.  52451. 

Austrian  Industries  Had 
Poor  Year  in  1921 

The  Department  of  Commerce  has 
received  an  interesting  report  on 
Austrian  industrial  conditions  from 
Consul  C.  H.  Foster,  of  Vienna.  The 
report  states  that  the  year  1921  was 
a  somewhat  difficult  period  for  those 
Austrian  industries  making  finished 
iron  and  steel  goods.  Prices  increased 
considerably,  particularly  for  files  and 
rasps,  wire  ropes,  ordinary  wire,  iron 
furniture,  and  machinery,  so  that  ex- 

ports became  more  and  more  difficult. 
Cables  and  wire  ropes  were  al- 

most barred  from  Czechoslovakia  and Hungary. 

At  the  beginning  of  the  year  orders 
were  scarce  in  the  wire,  copper,  and 
brass  industries,  as  well  as  for  tubings, 
tools,  motors,  presses  and  hydraulic 
plants,  and  agricultural  machinery,  but 
conditions  became  better  toward  the 
end  of  the  year.  Unfavorable  condi- 

tions prevailed  throughout  the  whole 
year  for  pumps,  wire  ropes,  lifts,  and 
elevators.  Until  spring  conditions  were 
good  in  those  industries  turning  out 
pitchforks,  cables,  and  Diesel  motors, 
but  toward  the  end  of  the  year  German 
competition  grew  threatening.  A  lack 
of  raw  material  was  felt  in  the  in- 

dustries for  metal  goods  and  plows. 
Plenty  of  orders  were  received  for 

piano  wire,  so  that  the  one  Austrian 
factory  was  well  occupied.  Plows, 
files,  and  rasps  were  in  good  demand. 
Cutlery  was  exported  to  the  extent  of 
90  per  cent  of  the  production,  the  per- 

centage being  especially  high  for  agri- 
cultural knives  and  saw  blades.  Lock- 

smith's goods  equaled  only  80  per  cent 
of  their  1913  production  but  sold  well. 
Screws  and  rivets,  iron  furniture, 
metal  goods,  machines,  scales  and 
weights,  bicycles,  and  firearms  were 
frequently  ordered  and  these  industries 
kept  well  occupied.  The  machine  in- 

dustry worked  under  favorable  condi- 
tions; factories  making  specialties  had 

many  orders  and  exports  were  nu- merous. 

Locomotive  factories  worked  mostly 
for  deliveries  to  other  countries.  In 
1921,  300  locomotives  were  delivered, 
as  against  211  and  144  in  the  two 
preceeding  years,  but  difficulties  in 
procuring  raw  materials  were  felt.  To 
meet  all  demands  some  factories  had 
to  erect  new  buildings  and  make  great 
investments.  The  Austrian  railway- 
car  factories,  produced  one-third  of 
their  output  for  inland  use  and  were, 
therefore  obliged  to  work  for  export. 

Pneumatic  Tube  Service  in 

Postal  Appropriation  Bill 
In  consideration  of  the  conference 

report  on  the  pcstal  appropriation  bill 
for  next  year,  the  House  adopted  the 
Senate  amendment  for  the  transmission 
of  mail  by  pneumatic  tubes  or  other 
similar  devices  in  New  York  and 
Brooklyn,  at  an  annual  expenditure  not 
exceeding  $18,500  per  mile  of  double 
line  of  tubes,  making  a  total  appropria- 

tion therefor  of  $513,911.  It  is  pro- 
vided that  either  party  to  the  contract 

may  apply  to  the  Interstate  Commerce 
Commission  for  a  revision  of  this  rate 
before  July  1,  1923,  its  decision  to  be 
effective  after  July  1,  1923,  but  in  no 
case  shall  the  rate  exceed  $19,500  per 
mile. 
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Kinsey  Exhibition  of  Me- 
chanical Equipment 

Under  the  auspices  of  the  E.  A.  Kin- 
sey  Co.,  and  in  the  showrooms  of  that 
concern  in  the  Kinsey  Building,  331 
West  Fourth  St.,  Cincinnati,  Ohio,  an 
exhibition  of  machinery  and  mechani- 

cal pquipment  will  be  held  on  June  7 
to  lO.  The  show  will  be  a  complete 
exhibition  of  machine  tools,  accessories, 
labor  and  time-saving  devices  of  the 
latest  models  in  design  and  construc- 

tion. Over  forty  of  the  largest  manu- 
facturers of  such  equipment  will  be 

represented  at  the  show,  which  is  in- 
tended to  benefit  factory  executies,  pur- 

chasing agents,  superintendents,  fore- 
men and  master  mechanics.  Experts 

from  the  factories  manufacturing  the 
various  equipment  and  tools  will  be  on 
hand  to  demonstrate  and  explain. 

There  will  be  no  selling  during  the 
exhibition,  so  that  the  entire  time  can 
be  devoted  to  an  undisturbed  study  of 
the  machinery  on  exhibition. 

OflSce  Managers  Meet 
at  Washington 

The  third  annual  conference  of  the 
National  Association  of  Office  Man- 

agers was  held  in  Washington,  D.  C, 
May  18  to  20.  One  hundred  represen- 

tatives of  many  of  the  largest  concerns 
in  the  country  were  present  to  discuss 
principles  of  office  management,  and  to 
exchange  ideas  looking  to  the  more 
economical  and  efficient  operation  of 
large  offices. 

The  meeting  was  addressed  by  speak- 
ers of  note  on  such  topics  as:  "Possi- 

bilities and  Limitations  of  Psychology 
in  the  Office,"  by  Dr.  John  B.  Watson 
of  New  York;  "United  States  Budget 
Bureau  and  Principles  of  Budget  Mak- 

ing." by  Gen.  H.  M.  Lord,  U.  S.  A; 
"Personnel  Work  in  the  Office,"  by  Dr. 
Charles  R.  Mann,  of  the  War  Depart- 

ment; and  "Modern  Office  Planning," by  Harry  A.  Hopf  of  New  York. 
The  officers  of  the  association  are: 

President,  F.  L.  Rowland,  Gilbert  & 
Barker  Manufacturing  Co.;  first  vice- 
president,  G.  R.  Hulverson,  Burroughs 
Adding  Machine  Co.;  second  vice-pres- 

ident, L.  E.  Stacy,  Spirella  Company; 
secretary,  G.  S.  Childs,  Alexander 
Hamilton  Institute;  treasurer,  C.  W. 
Kirkpatrick,  Fisk  Rubber  Company. 

Chemical  Industries  To 
Exhibit  Machinery 

The  Eighth  National  Exposition  of 
Chemical  Industries  will  be  held  this 
year  in  the  Grand  Central  Palace,  New 
York  City,  during  the  week  of  Septem- 

ber 11.  It  will  follow  immediately  upon 
the  fall  meeting  of  the  American 
Chemical  Society. 

The  raw  materials  to  be  exhibited 
will  be  of  the  natural  resources  from 
out  of  the  earth  and  above  the  earth. 
The  machinery  exhibits  will  consist  of 
apparatus  and  equipment  and  instru- 

ments for  control,  precision,  recording, 
gaging,  measuring,  and  machinery  for 
every  mechanical  operation  in  the  man- 

ufacture of  products  from  the  raw 
materialB.  Many  new  things  upon 
which  manufacturers  were  working 
when  the  war  ended,  and  which  have 
since  been  more  leisurely  perfected,  will 
be  shown  for  the  first  time. 

Engineering  Council  Re- 
counts Its  Achieve- 

ments in  1921 
The  annual  meeting  of  Engineering 

Council,  of  the  Federated  American 
Engineering  Societies,  was  held  in 
Pittsburgh  May  26  and  27.  It  was  the 
most  successful  meeting  in  the  history 
of  the  council,  and  the  reports  of  com- 

mittees and  officers  showed  great  prog- 
ress and  recognition  of  the  position  of 

the  engineer  in  public  life.  President 
Mortimer  E.  Cooley  presided  and  in 
speaking  of  his  tours  throughout  the 
country  during  the  year,  said  that 
everywhere  he  found  evidence  that  the 
federation  idea  was  growing,  and  that 
substantial  additions  to  membership 
might  be  expected  in  the  near  future. 
The  most  important  discussion  of  the 
meeting  was  the  registration  of  engi- 

neers, to  control  which  laws  have  been 
passed,  or  are  in  process  of  legislation, 
in  many  states.  The  council  expressed 
the  opinion  that  such  legislation  may 
properly  cover  engineers  and  architects 
charged  with  the  responsibility  of  pub- 

lic works,  but  not  mining  engineers.  A 
resolution  that  the  employment  com- 

mittee of  the  council  go  on  with  its  in- 
vestigation of  the  employment  situa- 

tion was  adopted.  The  committee  was 
requested  to  study  and  report  any  pos- 

sibility of  co-ordinating  existing  and 
local  employment  services  into  a  na- 

tional service.  Another  resolution 

adopted  directs  the  council's  committee on  water  power  to  place  before  the 
President  the  facts  of  the  situation 
with  regard  to  water  power  develop- 

ment in  this  country.  A  movement  to 
conserve  our  national  forests  was  set 
in  motion  by  the  appointment  of  a 
committee  to  study  this  phase  of  our 
national  development.  The  board 
pledged  its  support  to  President  Hard- 

ing in  his  plan  of  government  reorgan- 
ization, and  decided  to  keep  up  a  na- 

tion-wide movement  for  the  establish- 
ment of  a  Department  of  Public  Works 

in  the  Cabinet.  It  was  also  brought 
out  that  committees  are  at  work  on  a 
general  policy  of  affiliation  of  Ameri- 

can engineers  with  the  engineering 
bodies  of  other  nations.  A  movement 
is  now  on  foot  in  Europe,  led  by  Sir 
Robert  Hadfield  to  form  an  Anglo- 
Saxon  union  of  engineers,  which  shall 
include  all  the  English  speaking  people 

of  the  world.  Secretary  Wallace's  re- 
port recounted  the  achievements  of  the 

council  during  the  past  year.  He  gave 
some  interesting  figures,  showing  how 
the  organization  has  helped  the  Gov- 

ernment and  business  men  in  various 
ways. 

  ♦   

Southern  Metal  Trades 
in  Savannah 

The  fifth  annual  convention  of  the 
Southern  Metal  Trades  Association  is  to 
be  held  in  the  Savannah  Hotel,  Sa- 

vannah, Ga.,  June  19  and  20.  This  meet- 
ing will  be  devoted  mostly  to  the  hear- 
ing of  reports  from  the  officers  of  the 

association.  Only  two  papers  will  be 
presented  according  to  present  arrange- 

ments. These  are  "Signs  of  the  Times," 
by  T.  M.  Cunningham,  Jr.,  of  Savannah; 
and  "Sidelights  on  Cupola  Practice," 
by  Patrick  Dwyer,  editor.  The  Foundry, 
Cleveland,  Ohio.  G.  F.  Meehan,  presi- 

dent of  the  association,  will  preside. 
The  annual  banquet  will  be  held  on  the 
evening  of  the  nineteenth  in  the  ban- 

quet room  of  the  hotel. 

Invitation  to  Meeting  of 
Construction  Council 

Lacking  facilities  at  present  for 
direct  communication  with  the  thou- 

sands of  important  men  in  the  construc- 
tion industry,  the  temporary  directing 

committee  of  American  Construction 
Council  extends  a  personal  invitation  to 
each  member  of  the  industry  to  attend 
the  organizing  meeting  in  Washington, 
D.  C,  on  June  19  and  20. 

The  step  contemplated,  that  of  bring- 
ing together  for  co-operation  in  behalf 

of  the  industry  and  of  the  public  all  the 
elements  of  construction  activity — en- 

gineers, architects,  labor,  the  contrac- 
tors, the  manufacturers  and  dealers, 

and  the  financial  interests — is  epochal 
in  American  industry.  It  deserves  ..nd 
promises  to  have,  the  full  support  <,f 
the  entire  industry. 

Full  details  of  the  plan  are  set  forth 
in  a  comprehensive  pamphlet,  procur- 

able from  the  temporary  office,  1053 
Munsey  Building,  Washington,  D.  C. 
The  meeting  will  be  held  in  the  Wash- 

ington Hotel.  Secretary  of  Commerce 
Hoover  will  preside.  R.  C.  Marshall, 
Jr.  is  chairman  of  the  temporary  direct- 

ing committee.   ♦   

Advertising  Conference 
at  Milwaukee 

The  program  for  the  first  National 
Industrial  Advertising  Conference,  to  be 
held  in  Milwaukee  "from  June  11  to  13, 
has  been  just  announced  by  the  chair- man of  the  conference,  Keith  J.  Evans, 
advertising  manager  of  Joseph  T.  Ryer- 
son  &  Sons,  Chicago.  At  the  technical 
session,  the  speakers  have  been  selected 
from  a  variety  of  industries  and  pro- 

fessions in  the  country.  Some  of  the 
papers  scheduled  for  presentation  are: 
"Advertising  as  a  Factor  in  Inter- 
Industrial  Marketing,"  by  W.  W.  Cole- 

man, president  of  the  Bucyrus  Com- 
pany, Milwaukee;  "What  the  Depart- ment of  Commerce  is  Doing  to  Aid 

Inter-Industrial  Marketing,"  by  F.  M. 
Feiker,  vice-president,  McGraw-Hill 
Conupany,  Inc.,  formerly  assistant  to 
the  Secretary  of  Commerce;  "Cutting the  Cost  of  Distribution  or  Marketing 
in  its  Relation  to  Industrial  Develop- 

ment," by  Congressman  Anderson,  of 
Minnesota;  "Advertising  in  Its  Rela- tion to  the  Four  Points  of  Contact  in 

Industry,"  by  Bennett  Chappie,  director 
of  publicity,  American  Rolling  Mills. 
Speakers  at  some  of  the  other  sessions 
will  be:  Charles  H.  Macintosh,  of  La- 
Salle  Extension  University;  J.  C.  Mc- 
Quiston,  manager,  Westinghouse  Elec- 

tric and  Manufacturing  Co.;  H.  Colin 
Campbell,  manager  of  publicity,  Port- 

land Cement  Association;  Morris  W. 
Leith,  formerly  Hill,  Clark  &  Co. 

Power  Plant  Exposition 
in  New  York 

Announcement  has  been  made  of  the 
National  Exposition  of  Power  and 
Mechanical  Engineering  to  be  held  at 
the  Grand  Central  Palace,  New  York, 
from  Dec.  7  to  13. 

The  exposition  will  immediately  fel- 
low the  annual  meeting  of  the  American 

Society  of  Mechanical  Engineers  and  it 
is  expected  that  the  exhibits  will  supple- 

ment the  programs  and  discussions  at 
the  professional  meetings  of  the  society. 
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By  an  unusual  coincidence  last  week 

mcluded  "Derby  Day,"  "Memorial  Day" 
and  "Whitsuntide."  The  first  is  prac- 

tically though  not  legally  a  holiday  in 

England;  the  second,  "Memorial  Day," is  widely  observed  as  a  legal  holiday 
throughout  the  United  States;  and  the 
third,  "Whitsuntide,"  has  become  a  va- 

cation period  in  most  of  western  Eu- 
rope. 

The  result,  in  so  far  as  business  is 
concerned,  was  comparative  quietude,  of 
which  we  may  take  advantage  to  sur- 

vey and  interpret  conditions.  The  re- vival has  now  reached  the  median  stage 
and  it  is  more  difficult  to  read  the 
future  when  things  are  on  an  even  keel 
when  they  are  at  one  extreme  or  the 
other. 

At  present  every  one  is  fairly  cheer- 
ful. President  Harding,  and  all  his  ad- 

ministration, is  loudly  proclaiming  the 
advent  of  prosperity.  Election  day  is 
approaching  and  there  is,  of  course,  a 
factor  of  political  self  interest  in  the 
cheerfulness,  but  there  is  also  a  sub- 

stantial basis  for  it.  As  always,  there 
are  some  things  that  are  not  as  they 
should  be  but  "normalcy"  is  not  perfec- 

tion and  the  ideal  will  not  be  attained 
this  side  the  millenium.  But  good  times 
are  due  to  the  dominance  of  the  con- 

structive spirit,  and  that  spirit  seems 
now  to  be  spreading.  It  was  thwarted 
at  Genoa,  but  it  has  reasserted  itself 
in  the  bankers  conference  at  Paris  as  a 
result  of  which  a  loan  of  $1,000,000,000 
will  probably  be  made  to  Germany  now 
that  she  ;  has  accepted  the  terms  im- 
posed., 

r-    '^FFECT  OF  THE  LOAN 

The  stimulating  and  stabilizing  effect 
that  this  loan  will  have  in  Europe  is 

hardly'  appreciated  in  America  as  yet. 
It  has  already  lifted  sterling  exchange 
to  the  highest  figure  touched  since  July, 
1919,  and  even  marks  have  advanced 
slightly  in  anticipation  of  German  de- 
flation. 

That  they  can  ever  recover  their  pre- 
war value  seems  impossible,  but  it  is 

thinkable  that  a  revival  of  speculative 
activity  may  carry  them  much  higher, 
for  at  their  present  value  of  38  cents  a 
100  the  entfre  142  billion  marks  now 
outstanding  are  worth  only  $539,000,- 
000;  this  is  hardly  more  than  half  the 
loan  that  is  under  consideration.  If 
marks  go  up  it  is  probable  that  the 
other  depreciated  currencies  of  the  Old 
World  would  advance  concurrently. 

The  result  would  be  a  sudden  and 
substantial  increase  in  the  purchasing 
power  of  Eurf  It  is  plain  that  this 
would  mean  much  to  America  as  well 
as  to  England  and  its  tonic  effect  is  to 
be  reckoned  with  as  a  possible  and  a 
very  important  influence.  Certainly 
the  program  of  reconstruction  in  West- 

ern Europe  seems  sufficiently  advanced 
to  justify  reliance  upon  its  ultimate 
completion  and  there  is  reason  to  hope 
that  as  it  progresses  sane  government 
may  be  established  in  Russia. 

So    much    for    conditions    overseas. 

Turning  from  them  to  our  domestic 
affairs  there  is  equal  reason  for  con- 

fidence. Unemployment  continues  to 
decrease,  bank  clearings  are  steadily 
improving,  retail  trade  is  gaining. 

With  the  exception  of  wheat,  which 

has  declined  sharply  because  the  "May 
deal"  has  collapsed,  the  great  agricul- 

tural staples  are  selling  at  prices  that 
are  fairly  satisfactory.  The  steel  mills 
are  getting  busier;  some  of  them  are 
working  up  to  capacity.  The  automo- 

bile business  is  booming. 
Railroad  earnings  for  April  were  sur- 

prisingly good  when  the  curtailment  of 
coal  traffic  is  considered.  Good  judges 
expect  a  further  improvement  after 
July  1  when  the  lower  freight  rates  be- come effective. 

The  reduction  in  employees'  wages 
ordered  by  the  Labor  Board  has  led 
some  of  the  Brotherhoods  to  order  a 
vote  upon  the  question  of  striking,  but 
no  one  expects  that  it  will  be  anything 
more  than  a  gesture.  The  textile 
strike  in  New  England  is  gradually 
settling  itself  as  the  hands  return  to 
work  and  the  mills  reopen  one  by  one. 

By  "moral  suasion"  Secretary  Hoover 
is  trying  to  fix  the  price  of  bituminous 
coal  at  $3.50  f.o.b.  West  Virginia  mines 
during  the  continuance  of  the  strike. 
He  may  not  succeed  but  if  he  fails  Con- 

gress will  probably  give  him  the  legal 
authority  that  he  lacks  in  order  to  deal 
effectively  with  a  very  perplexing  and 
diffisult  probjem.  Credit  is  abundant. 
Money  is  easy  and  the  weekly  state- 

ment of  the  Federal  Reserve  System 
shows  a  gain  of  one-half  of  1  per  cent 
in  the  reserve  ratio,  which  now  stands 
at  78  per  cent.  This  is  apparently 
due  to  a  decrease  of  40  millions  in  de- 

posits for  there  has  been  no  change  in 
the  amount  of  gold  held. 

Winter  Wheat  Promising 

It  is  too  early  to  say  much  about  the 
condition  of  the  crops,  though  the  in- 

dicated yield  of  winter  wheat  is  slightly 
in  excess  of  last  year,  but  barring  the 
unforeseen  and  assuming  a  satisfactory 
harvest  it  seems  reasonable  to  count 
upon  good  and  improving  business  for 
at  least  six  months.  This  will  carry  us 
up  to  and  over  the  elections  and  while 
it  is  not  to  be  inferred  that  their  effect 
will  be  disturbing  it  is  admittedly  un- 

certain and  business  abhors  uncer- 
tainty. With  this  conservatively  op- 

timistic view  the  security  and  financial 
markets  seem  to  be  in  agreement.  A 
renewed  demand  for  bonds  was  met 
with  a  number  of  new  issues,  including 
a  loan  of  $24,000,000  to  the  Republic  of 
Bolivia,  which  was  offered  and  well 
taken  on  a  basis  which  yields  7.92  per 
cent. 

The  stock  market  has  been  relatively 
quiet.  The  Supreme  Court  has  severed 
the  Central  Pacific  from  the  Southern 
Pacific  Railway,  but  the  union  for- 

bidden would  probably  be  legal  under 
the  Esch-Cummins  Bill  and  it  is  doubt- 

ful whether  the  severance  decreed  will 
ever  become  a  fact.     The  reorganiza- 

tion of  the  International  &  GxiiA- 
Northern  has  been  completed.  it 
probably  presages  the  acquisition  of 
that  railroad  by  the  Frisco, 

The  merger  of  the  Republic  Iron  and 

Steel  Co',  with  the  Midvale  and  the  In- land Steel  Co.  is  also  announced,  but 
many  legal  hurdles  will  have  to  be 
cleared  before  it  can  be  consummated. 
The  Tobacco  Products  Co.,  the  United 
Retail  Stores  Corporation  and  the 
United  Cigar  Stores  Co.  have  also  been 
put  together,  but  the  market  effect  of 
these  combinations  has  been  negligible, 
for  speculators  have  ceased  to  believe 
that  the  whole  can  be  made  greater 
than  the  sum  of  all  its  parts. 

This  is  one  reason  why  the  recent 
advance  in  securities  represents  an  ap- 

preciation of  real  rather  than  fictitious 
values.  It  rests  upon  the  substantial 
basis  of  intelligent  investigation,  for  at 
no  time  since  it  commenced  last  Jan- 

uary has  there  been  much  reckless 
speculation.  Therefore  there  is  reason 
to  expect  a  further  advance  as  the 
prosperity  of  the  country  is  reflected 

by  increased  earnings,  and  it  is  among' 
the  railway  stocks  that  the  most  strik- 

ing examples  of  the  relation  betweer 
larger  corporate  profits  and  highei 
market  values  will  probably  be  found. 

Commodity  Markets  Firm 

The  commodity  markets  call  for  but 
little  comment.  Sugar  has  been  con- 

spicuously firm  and  substantially 
higher  prices  seem  indicated  by  the 
rapidity  with  which  the  supply  has 
been  absorbed.  Rubber  is  also  in  bet- 

ter demand  at  a  slight  advance.  Cotton 
halts  around  20  cents  with  the  trade  in 
doubt  as  to  the  accuracy  of  the  many 
crop  reports,  public  and  private,  that 
have  been  issued.  The  statistics  indi- 

cate ultimate  scarcity,  but  a  present 
sufficiency  and  with  every  one  bullish 
experience  suggests  caution  rather  than 
blind  confidence  in  a  further  advance. 
The  sensational  losses  sustained  by 

those  who  were  long  of  May  wheat 
have  had  a  sobering  effect  upon  the 
Chicago  Board  of  Trade,  but  the 
market  there  now  has  a  healthier  tone 
and  present  prices  are  probably  below 
intrinsic  values.  Petroleum  and  most  of 
its  products  are  higher.  The  supply  is 
increasing  but  so  is  the  demand. 

The  dry  goods  trade  in  both  woolen 
and  cotton  goods  is  more  active  and 
prices  are  higher.  Small  stocks  and  a 
shortage  in  many  lines  are  reported. 
An  unusual  demand  for  women's  foot- 

wear is  noted,- though  men  do  not  seem 
to  need  as  many  shoes  as  formerly. 
Tariff  uncertainties  are  creating  some 
areas  of  dull  trade  in  imported  goods 
and  thtj  bonus  bogy  has  been  revived. 

But  the  vagaries  of  Congress  and  the 
coal  strike  are  about  the  only  clouds  in 
the  June  skies.  They  are  not  suffi- 

ciently dark  to  obscure  the  sunshine. 
The  public  has  become  accustomed  to 
them.  They  are  no  longer  feared,  and 
those  who  are  unafraid  are  not  easily 

depressed. 
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Machinery  Exports  Drop  Lower  in  April 

Exports  of  metal-working  machinery  dropped  back  again  in  April  The  value 

of  all  exports  of  such  machinery  in  April  of  this  year  was  $786,951.  inis  is  a 

quarter  of  a  million  dollars  less  than  in  March  and  but  little  more  than  one-third 
of  the  value  of  such  exports  in  April  of  1921.  The  detailed  figures,  taken  from 

the  work  sheets  just  compiled  by  the  Bureau  of  Foreign  and  Domestic  Commerce, are  as  follows: 

EXPORTS  OF.METAL-WORKING  MACHINERY 
April, 
1921 

$335,614 
Lathes   
Boring  and  drilling  machines   
Planers,  sharpeners  and  Blotters   
Bending  and  power  press«s   
Gear  cutters   
Milling  machines   •   
Sawing  machines   ._   
Thread  cutting  and  screw  machines   

Punching  and  shearing  machines   :■ 
Power  hammere   
Rolhng  machines   .   •  -,  -   

Wire-drawing  machines   •'   
Polishing  and  burnishing  machines   •  ■  •  ̂  ; 

Sharpening  and  grinding  machines             O't.y^o 
Chucks,  centering,  lathe,  drill  and  other   

Reamers,  cutters,  drills  and  other  parts  for  machine  tools   •   
Pneumatic  portable  tools    
Foundry  and  molding  machinery   
Other  metal-working  machinery  and  parts  of          

April, 1922 

$45,608 
25,280 

25,685 

644 

3,307 
17,591 

1,329 15,229 

8,700 
5,723 

221 
808 

2,879 67,804 
10,105 

122,851 

17,919 35.834 379,434 

of  the  Bureau  of  Foreign  and  Domestic 
Commerce,  under  direction  of  Mr.  Lee. 

Associations  which  aided  in  the  pre- 
paration of  this  book  were:  The  National 

Automobile  Chamber  of  Commerce; 
Motor  and  Accessories  Manufacturers 
Association;  Automotive  Equipment 
Association;  Motorcycle  and  Allied 
Trade  Association;  National  Association 
of  Engine  and  Boat  Manufacturers; 
Association  of  Automotive  Equipment 
Manufacturers;  The  Black  &  Decker 
Manufacturing  Company. 

Total  metal-working  machinery       $2,055,422    $786,951 

IMPORTS 
M«:hine  tools        W'.+'Z      »'<'-8'8 

AUTOMOTIVE  EXPORT  FIGURES 

April 1921 
Passenger  cars       $2,931,233 
Trucks         •   ■ 
Parts         3,195,698 

Total       $6,126,931 

April 1922 

$4,822,737 
647,747 

3,933,438 

Up  to  May  I 
1921 

$15,338,322 
5,346,896 

19,399,931 

$9,403,922  $40,085,149 

Up  to  May  I 

1922 

$13,236,698 
2,054,970 

12,428,855 

$27,720,523 

Metal  Trades  Grow  in 
San  Francisco 

District 

"Payrolls  are  what  make  for  im- 
provement in  banks,  stores,  buildings, 

homes,  education  and  culture,  and  the 
manufacturing  metal  trades  provide 
the  steadiest  and  biggest  yearly  pay- 

rolls of  any  industry." 
This  statement  of  the  importance  of 

the  metal  trades  industry  in  San  Fran- 
cisco's economic  life  was  made  by  Fred 

Metcalf,  commissioner  of  the  Cali- 
fornia Metal  Trades,  in  a  discussion  of 

this  subject  prepared  for  the  San 
Francisco  Chamber  of  Commerce.  The 
recently  completed  industrial  survey  of 
1920  business  made  by  this  chamber 
was  the  first  definite  and  planned  at- 

tempt at  such  local  inventory,  and 
while  it  was  probably  incomplete  be- 

cause of  the  newness  of  the  idea,  it 
showed  very  concisely  the  principal 
sources  of  the  city's  income. 

With  only  380  metal  trades  firms  re- 
porting, the  survey  showed  the  metal 

group  near  the  head  of  the  list  in  point 
of  payroll,  numbesr  of  men  employed 

and  value  of  plant  equipment.  'The 
totals  make  impressive  reading  for 
business  men.  The  $28,349,763  paid  to 
the  21,816  workmen  in  wages  was 
either  spent  in  the  stores,  or  for  homes, 
or  deposited  in  savings  banks.  A  good 
part  of  the  $137,281,180,  representing 
the  value  of  the  products,  was  in  local 
supply  houses  and  by  them  put  into 
circulation  on  their  payrolls. 

Plant  and  equipment  represent  an 
investment  of  over  fifty  million  dol- 

lars, which  is  being  devoted  to  build 
up  an  industry  to  compete  with  other 
sections  of  the  country. 
A  large  part  of  the  machine  shop 

equipment  in  San  Francisco  is  up  to 
date,  says  the  report,  but  more  ma- 

chinery is  needed  in  other  trades  and 
particularly  automatic  machinoy  for 
quantity  production. 

Briefly  summarized,  the  metal  trades 
industry  of  the  San  Francisco  Bay  Dis- 

trict is  today  equipped  to  handle  prac- 
tically everything  that  is  required  in 

its  line.  The  report  further  states  that 
there  are  five  shipyards,  equipped  vrith 
accommodations  for  the  smallest  up  to 
the  largest  vessel.  There  are  six  ma- 

rine ways  thai  will  handle  up  to  a 
5,000-ton  ship.  All  of  the  six  larger 
yards  are  equipped  to  do  machine  and 
boiler  work,  and  the  three  largest  have 
fully  equipped  machine  and  boiler 
shops  to  handle  jobs  of  any  nature  and 
size. 

There  are  forty-five  foundries,  both 
iron  and  brass.  Five  steel  mills  are 
in  operation.  Mining  machinery,  pumps, 
pulleys  and  conveyors,  refrigerating 
equipment,  overhead  cranes,  hoisting 
machinery,  boilers,  tanks,  compressors, 
canning  machinery,  hydraulic  and  elec- 

tric presses,  tools,  gears,  saws,  bolts, 
nuts,  elevators,  heating  plants,  oil- 
burners,  dredging  equipment,  cars  and 
running  gear,  filters,  water  wheels  and 
such  lines  are  specialized  in  by  ap- 

proximately thirty-five  firms  in  San Francisco. 

Selling  the  World 
Through  the  efforts  of  a  committee  of 

trade  association  executives,  appointed 
by  Gordon  Lee,  chief  of  the  automotive 
division  of  the  Bureau  of  Foreign  and 
Domestic  Commerce,  of  the  Department 
of  Commerce,  a  booklet  has  just  been 
issued  by  that  department,  entitled 
"Selling  the  World."  It  is  really  a 
piece  of  sales  promotion  literature  and 
this  is  probably  the  first  time  that  a 
Government  department  ever  used  this 
means  of  offering  its  services  to  the 
industry  which  it  represents.  The  re- 

port outlines  the  opportunities  available 
for  American  automotive  manufactur- 

ers in  international  trade,  and  shows 
how  practical  commercial  assistance  is 
being  given  by  the  automotive  division 

British  Manufacturer  Here 
on  Business  Trip 

Arthur  Hungerford  Pollen,  chairman 
of  the  board  of  Burton,  Griffiths  &  Co., 
Ltd.,  and  of  the  B.  S.  A.  Tools,  Ltd.,  of 
England,  has  arrived  in  the  United 
States  to  visit  the  manufacturers  which 

his  company  xepresents  in  Great  Brit- tain. 

Mr.  Pollen  is  a  writer  of  international 
reputation  on  naval  subjects,  is  a  grad- 

uate of  Oxford  University,  a  keen  stu- 
dent of  economic  developments  and  for 

many  years  has  been  a  director  of  im- 
portant British  manufacturing  corpora- 
tions. He  is  also  chairman  of  the 

executive  committee  of  the  British  Com- 
monwealth Union,  an  association  of 

leading  manufacturers  and  industrial 
corporations  in  Great  Britain  organized 
for  the  study  of  legislative  questions: 
affecting  industry,  and  for  presentation 
of  economic  facts  to  the  public.  Mr. 
Pollen  is  a  director  of  the  Linotype  aAd 
Machinery,  Ltd.,  and  also  a  director  of 
the  Mergenthaler  Linotype  Co.  of  New 
Jersey.  The  companies  affiliated  with 
Burton  Griffiths  &  Co.,  Ltd.,  and  the 
B.  S.  A.  Tools,  Ltd.,  are;  Wm.  Jessop  & 
Sons,  Ltd.,  Brightside.  Works,  Sheffield, 
England;  B.  S.  A.  Tools,  Ltd.,  Spark- 
brook,  Birmingham,  England;  B.  S.  A. 
Guns,  Ltd.,  Small  Heath,  Birmingham, 
England;  B.  S.  A.  Cycles,  Ltd.,  Small 
Heath,  Birmingham,  England;  B.  S.  A. 
Company,  Ltd.,  Small  Heath,  Birming- 

ham, England;  the  Daimler  Co.,  Ltd., 
Coventry,  England. 

Engineer  Delivers  Books 
to  Russian  Library 

Theodore  Weinshank,  engineer,  of 
Indianapolis,  and  member  of  the  Ameri- 

can Society  of  Mechanical  Engineers, 
has  just  returned  from  Russia,  whence 
he  went  as  the  emissary  of  the  society, 
to  deliver  the  nucleus  of  a  technical 
library  of  810  volumes  of  books  on 
scientific  and  engineering  subjects.  Mr. 
Weinshank  delivered  a  package  of  thirty 
volumes  of  up-to-date  engineering 
books  at  the  Bolshevik  headquarters  at 
Kremlin.  There  he  talked  to  the  head 
of  the  mechanical  rehabilitation  division 
of  the  Bolshevik  government,  G. 
Krjijanovski.  The  library,  which  will 
consist  of  the  full  810  volumes  when 
complete,  will  be  in  English,  French 
and  German,  and  will  be  opened  at  , 
Kremlin,  in  charge  of  a  Soviet  official.  f 
The  society  believes  that  it  will  be  a 
good  investment  for  American  manufac- 

turers, because  it  will  make  it  possible 
for  Russian  engineers  to  so  develop 

their  industry  that  the  need  for  Ameri- 
can machinery  and  manufactured  prod- 
ucts will  be  necessary  to  the  complete 

reorganization  of  their  industries. 
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Press,  Tire,  Hydraulic 
West  Tire  Setter  Co.,  Rochester,  N.  T. 

"American  Machinist,"  February  23, 1922 

The  press  is  used  in  pressing  solid 
rubber  tires  on  and  off  automobile 
truck  wheels.  A  ram  16  in.  in  di- 

ameter gives  a  maximum  pressure  of 
250  tons  at  the  platens.  The  press  is 
driven  by  belt  on  a  30-in.  pulley  run- 

ning at  175  r.p.m.  The  pump,  located 
at  the  side  of  the  lower  resistance 
member,  has  three  plungers,  one  large 
and  two  small.  Platens.  4  2  in.  in 
diameter ;  maximum  vertical  distance 
between  platens,  37  in.  Ram  stroke, 
33  in.  Vertical  strain  rods:  diameter, 
41  in. ;  distance  apart,  43  in.  Height, 
9  ft.   3   in. 

DriVe,  l^ine  Shaft,   Worm 

Cleveland  Worm  and  Gear  Co.,  Clevelai''    Ohio 
"American  Machinist,"  Feb  'iS,  1922 

The  connection  between  motor 
and  shaft  through  the  worm  and 
worm  wheel  eliminates  speed 
fluctuation  due  to  belt  slip.  With 
the  large  speed  reduction  ratio, 
u  motor  operating  at  1,800  r.p.m. 
can  be  used,  even  for  shafts  run- 

ning at  low  speed.  The  reduc- 
tion unit  is  mounted  on  a  bed 

plate  with  the  motor,  and  the 
whole  attached  to  the  ceiling,  or 
placed  upright  on  a  platform. 
The  drive  mechanism  is  compact 
and  completely  inclosed. 

.Attachment,  I^the,  Back- Facing,  Semi-Automatic 
Seneca  Palls  Manufacturing  Co.,  Inc.,  Seneca  Falls,  N.  Y. 

"American  Machinist, '  February  23,  1922 

The  device  is  adapted  to  bevel 
gear  work,  bevel  cuts  being  made 
at  the  same  time  the  shank  is 
turned.  It  has  nine  in-feeds  from 
0.003  to  0.050  in.  per  spindle  revo- 

lution, and  27  reverse  feed.'^  from 
3  to  15  times  the  forward  feed, 
to  secure  the  proper  timing  for 
oack-facing,  necking,  under-cut- 

ting and  grooving.  The  in-feed 
stop  will  reverse  automatically, 
and  the  out-feed  automatically 
stops  at  the  end  of  the  cycle. 

Hanger,  Une-Shaft,  Pres»ed-8teei 
Dodge  Sales  and  Kngineering  Co.,  Mishawaka, 

"American  Machinist,"  February- 23, 

The  hanger  Is  Intended  for  general 
use  where  extreme  vibration  is  not  en- 

countered, and  is  not  adaptable  to 
heavy-duty.  It  Is  light  and  strong,  be- 

ing made  of  sheet  steel  pressed  to  .shape 
and  riveted  and  bolted  together.  The 
bearing  floats  in  the  hanger  so  as  to 
align  itself  to  the  shaft.  By  setscrews 
with  locknuts,  the  bearing  can  be 
brought  to  the  proper  height  and  lateral 
position. 

Ind. 
1922 

Lathe,  Gap,  11   x  24  In. 
Artisan  Manufacturing  Co.,  Cincinnati,  Ohio 

".\merican  Machinist,"  February  23,  1922 

The  lathe  has  a  quick-change 
feed  box  containing  the  gears 
and  a  clutch  for  engaging  and 
disengaging  the  feed,  operated  by 
a  lever.  The  double-crank  handle 
at  the  right  of  the  feed  box  is  for 
manipulating  the  feed  by  hand. 
Standard  threads  from  8  to  224 
per  in.  can  be  cut,  including  a 
lli-in.  pipe  thread.  The  cross- 
slide  can  be  swiveled  for  turning 
angles.  A  J-hp.  motor  may  be  at- 

tached to  the  machine.  Sliding 
back  gears  with  a  three-step  cone 
pulley  give  six  speeds,  in  geo- metrical progression.  Swing : 
over  carriage,  6J-ln. ;  in  gap,  16- 
in. 

Latlie,  Toolroom,   14-ln.,  Sundstrand 
Rockford  Tool  Co.,  Rockford,  III, 

"American  Machinist,"  February  23,  1922 

The  lathe  can  be  furnished  with 
either  cone  or  geared  headstocks. 
The  4-step  cone  headstock  is 
single  back-geared  with  ratio  of 
8J  to  1,  and  takes  a  2i  in,  belt. 
The  carriage  is  controlled  by  a 
handle  on  the  stop  rod  at  the 
right  of  the  apron.  When  cut- 

ting threads,  the  carriage  can  be 
automatically  stopped  by  collars 
on  the  stop  rod.  A  threading  dial 
is  furnished  for  thread  cutting. 
Forty-eight  thread  and  feed 
changes  ranging  from  IJ  to  92 
are  provided.  Swing:  over  bed, 
15      in.:     over     carriage,      S3      in. 
Feeds,  6  to  268  r.p.m.  per  inch.    Floor  space,  27  x  82  in. 
2,500  lb. 

Weight, 

Grinder  and  Buffer,  Klectrio 
Columbia  Manufacturing  Co.,  Belleville,  111. 

"American  Machinist,"  February  23,  1922 

The  machine  is  used  for  sharp- 
ening tools  and  for  general  light 

machine  shop  or  garage  grind- 
mg.  It  is  driven  by  a  J  hp. 
electric  motor,  operating  at 
1,800  r.p.m.  on  single-phase, 
alternating  current  of  60  cycles 
and  either  110  or  220  volts.  The 
grinder  is  supplied  also  for 
Ijench  use,  and  is  equipped  with 
adjustable  tool  rests,  wheel 
guards  and  water  pot.  Wheels 
S  in.  in  diameter  and  1  or  IJ  in. 
thick  are  used.  A  switch  is 
mounted  on  the  motor.  Spindle: 
i  in.  diameter :  length,  23  in.  ; 
height  from  floor,  36J  in. 
Weight,  145  lb. 

Hardness  Testing  Punch,  Portable,  "Auto  Punch" 
Case   Hardening   Service   Co.,    2283    Scranton   Road,   Cleveland, 

Ohio 
^"American  Machinist,"  January  19,  1922 

The  device  Is  made  in  two 
sizes,  the  12-in.  size  for  work 
on  steel,  iron  and  hard 
metals,  and  the  6-in.  size  for 
sheet  brass  and  thin  metals. 
liy  pressure  on  the  barrel  the  spring  hammer  is  released  and 
strikes  the  ball.  The  resulting  depression  in  the  work  is  then 
measured,  as  in  the  Brinell  test.  The  tested  piece  must  rest  on 
a  solid  support,  but  usually  can  be  tested  in  position.  The  hard- 

ness of  steel  plate,  stampings,  forgings  and  castings,  as  well  as 
that  of  case-hardened  and  heat-treated  work,  can  be  determined. 
A  pressure  of  850  kg.  on  a  J-in.  ball  gives  a  depression  of  the^ 
j:ame  size  as  that  of  the  12-in.  punch  when  testing  mild  steel. 

(This  clipping  supersedes  the  one  appearing  on  page  6S8g.] 

Clip,  paste  on  S  x  5-in.  cards  and  file  as  desired 
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Tractor  Company  to  Build 
Motor  Car 

The  Cleveland  Tractor  Co.,  well 
known  as  makers  of  Cletrac  tractors 
will  shortly  be  reorganized  as  the 
Allyne-Zeder  Motors  Co.,  and  will 
take  up  the  manufacture  and  distribu- 

tion of  a  new  six-cylinder  automobile, 
which  is  being  designed  by  F.  M.  Zeder, 
formerly  chief  engineer  of  the  Willys 
Corporation  and  also  at  one  time  con- 

nected with  the  Studebaker  interests. 
The  new  corporation  will  have  a  capital 
stock  of  approximately  $10,000,000. 

A  subsidiary  company,  to  be  known 
under  the  old  name  of  the  Cleveland 
Tractor  Co.,  will  continue  the  marketing 
of  Cletracs  through  the  present  dis- 

tributors and  dealers.  A  new  one-ton 
truck,  designed  by  R.  H.  White,  will 
be  added  to  the  Cletrac  line  in  the  near 
future.  Two  of  the  Studebaker  family 
will  return  to  the  automobile  industry 
in  the  organization  of  the  Allyne-Zeder 
Co.  Clement  Studebaker,  Jr.,  and  his 
brother,  George  M.  Studebaker,  former 
directors  of  the  Studebaker  Corporation, 
will  be  stockholders  in  the  new  automo- 

bile company.  Rollin  H.  White,  presi- 
dent of  the  Cleveland  Tractor  Co.  and  a 

director  of  the  Aluminum  Manufac- 

turers' Inc.,  will  be  president  of  the  new 
corporation.  Other  officers  will  be:  R. 
T.  Hodgkins-,  vice-president  and  general 
sales  manager;  A.  F.  Knobloch,  vice- 
president  and  works  manager;  F.  M. 
Zeder,  vice-president  and  chief  engi- 

neer; T.  D.  Fleming,  treasurer:  E.  D. 
Wilson,  motor  car  sales  manager;  0.  R. 
Skelton,  assistant  chief  engineer;  Carl 
Breer,  assistant  engineer;  and  J.  0. 
Hahn,  associate  engineer. 
Promoters  of  the  reorganization  ex- 

pect that  a  production  of  12,000  auto- 
mobiles and  12,000  tractors  will  be 

reached  in  1923. 

The  name  of  the  Napier-Bliss  Co., 
Meriden,  Conn.,  has  been  changed  to 
the  Napier  Co.  Officers  of  the  com- 

pany will  remain  as  follows:  J.  H. 
Napier,  president;  W.  E.  Bliss,  vice- 
president;  H.  M.  Smith,  secretary; 
F.  W.  Rettenmeyer,  assistant  secre- 

tary; and  E.  A.  Schwartz,  sales  man- 
ager. 

The  Asa  S.  Cook  Co.,  of  Hartford, 
Conn.,  has  opened  an  office  in  Room 
505,  Superior  Bldg.,  Cleveland,  Ohio. 
Ernest  W.  Duston  is  in  charge. 
The  New  Process  Gear  Co.,  a  sub- 

sidiary of  the  Willys  Corporation  has 
been  awarded  a  contract  for  gears  for 
the  Durant  car.  The  plant  is  now  run- 

ning night  shifts  to  keep  up  the  produc- tion schedule. 

The  Eastern  Brass  and  Ingot  Cor- 
poration, a  New  York  corporation 

maintaining  a  brass  reclaiming  plant  in 
Waterbury,  Conn.,  has  gone  into  the 
nands  of  a  receiver.  G.  E.  Dalbey, 
former  metallurgist  of  the  company, 
has  been  appointed  receiver  by  Judge Edwin  S.  Thomas  of  the  United  States 
District  Court.  It  was  announced  that 
the  plant  will  be  closed  down  for  several months. 

The  Pioneer  Metal  Goods  Corpora- 
tion, 317  West  125th  St.,  New  York, 

has  filed  notice  of  dissolution. 

The  General  Steel  and  Machinery 

Co.,  Detroit,  Mich.,  has  arranged  for  a 
change  of  name  to  the  General  Steel 
Corporation,  to  operate  with  a  capital 
of  $50,000. 

The  Cleveland  Duplex  Machinery  Co., 
Inc.,  of  1224  West  Sixth  St.,  Cleveland, 
Ohio,  has  been  appointed  the  exclusive 
representative  of  the  Diamant  Tool  and 
Manufacturing  Co.,  Inc.,  of  Newark, 
N.  J.  The  territory  included  in  the 
agreement  takes  in  all  of  Northeastern Ohio. 

The  Spare  Turn  Tractor  Co.,  Norfolk, 
Va.,  maiiufacturer  of  motor  tractors, 
has  filed  notice  of  increase  in  capital 
from  $1,000,000  to  $2,000,000,  for  pro- 

posed expansion. 
The  Illinois  Wire  and  Cable  Co., 

Sycamore,  111.,  has  arranged  for  an  in- 
crease in  capital  to  $450,000. 

The  Bloomsburg  Locomotive  Works, 
Bloomsburg,  Pa.,  recently  organized,  is 
said  to  be  arranging  for  operations  at 
the  plant  of  the  Bell  Locomotive 
Works.  Improvements  will  be  made  in 
different  departments. 

The  Worm  Piston  Ring  Co.,  10O2 
First  National  Bank  Building,  Detroit, 
Mich.,  has  been  organized  under  state 
laws  with  a  capital  of  $50,000,  to 
operate  a  plant  for  the  manufacture  of 
piston  rings,  automobile  parts,  etc.  The 
company  is  headed  by  Emil  Kottusch, 
Edgar  J.  Geist  and  J.  Charles  Wood, 
4746  Second  Ave.,  Detroit. 
The  Northwest  Foundries,  Inc., 

Rochester,  N.  Y.,  has  filed  notice  of 
increase  in  capital  to  $250,000  for  pro- 

posed expansion. 
Officials  of  the  Underwood  Type- 

writer Co.,  Hartford,  Conn.,  have  voted 
to  continue  the  profit-sharing  system  at 
the  plant,  making  the  fifth  year  of 
operation  under  the  bonus  plan.  Em- 

ployees who  will  share  during  the  pres- 
ent year  will  include  those  who  nave 

been  connected  with  the  company  con- 
tinuously for  three  years  prior  to  Jan. 

1,  1922.  As  an  extension  to  the  plan, 
arrangements  have  been  made  to  per- 

mit employees  who  have  been  with  the 
company  for  one  full  year,  prior  to 
Jan.  1,  to  subscribe  to  tether  the  com- 

mon stock  of  the  corporation  or  par- 
ticipation certificates. 

Plans  for  developing  the  tap,  die  and 
screw  plate  business  of  the  Gardner- 
Bryan  Co.,  Cleveland,  Ohio,  are  included 
in  the  incorporation  of  the  Gardner  Tap 
and  Die  Co.,  that  city.  The  new 
organization  will  be  headed  by  F.  W. 
Wood,  president  of  the  Wood  &  Spencer 
Co.  and  the  Cleveland  Castings  Pattern 
Co.  Associated  with  him  will  be  J.  M. 
Gardner,  vice-president  and  sales  man- 

ager of  the  Gardner-Bryan  Co.,  who 
will  be  vice-president  of  the  new  com- 

pany; R.  H.  Smart,  also  of  the  old 
concern,  as  treasurer;  and  D.  B.  Miller, 
of  the  Wood  &  Spencer  Co.,  as  secre- tary. 

The  Star  Welding  Works,  at  New 
Orleans,  La.,  has  been  purchased  by 
Claibourne  Andrews  and  Edward  Pick- 

ett. A  general  reorganization  of  plant 
and  methods  will  be  made. 

The  Tuthill  Supply  Co.,  of  Hartford, 
Conn.,  has  been  incorporated  under  the 
laws  of  Connecticut  to  deal  in  mill 
supplies,  machinery,  etc.  The  capital 
stock  of  the  concern  is  $50,000  and  the 
incorporators  are:  William  D.  Tuthill, 
of  41  Brownell  Ave.,  Hartford;  J.  C. 
Kirk,  of  Hartford;  and  H.  W.  Stacy, 
of  Springfield,  Mass. 

The  Rensselaer  Machine  Co.,  Inc., 
has  been  organized  at  Rensselaer,  N.  Y. 
to  manufacture  tools,  machinery  and 
factory  equipment.  Incorporators  are 
Henry  Billings,  19  Cleveland  St.,  Al- 

bany, N.  Y.;  W.  E.  Gordon  and  H.  M. 
Van  Alstyne. 

The  foundry  and  pattern  shop  of  the 
Tumer-Frick  Gas  Engine  Works,  at 
Sharon,  Pa.,  has  been  purchased  by  a 
group  of  foundrymen  and  reorganized 
as  the  Star  Foundry  and  Machine  Co. 
Directors  include  Fred  Lutz,  J.  A. 
Turner,  Joseph  Stahl  and  Lawrence 
Conway,  of  Sharon. 
Announcement  has  been  made  of  the 

merger  of  the  Christopher  &  Simpson 
Gear  Works,  of  St.  Louis,  Mo.,  vrith  the 
Decatur  Bridge  Co.,  of  Decatur,  El. 
The  new  organization  will  be  known  as 
the  Mississippi  Valley  Structural  Steel 
Co.,  and  will  have  a  capital  of  a  million 
and  a  half  dollars. 
The  Blake-Fitchburg  Pumij  Co.,  of 

Fitchburg,  Mass.,  will  move  its  entire 
equipment  to  a  new  plant  in  Akron, 
Ohio. 
Worthington  Pump  and  Machinery 

Corporation  has  purchased  the  draw- 
ings and  patterns  covering  centrifugal 

pumps  and  pumping  machinery  manu- 
factured by  the  Camden  Iron  Works, 

Camden,  N.  J. 
United  Alloy  Steel  Corporation  has 

taken  over  the  Canton  Sheet  Steel  Co<, 
owned,  by  the  Hydraulic  Steel  Co„ 
of  Cleveland,  it  was  announced  by  E.  A. 
Langenback  president  of  United  Alloy. 
By  taking  over  the  new  company,  ( 
12,000  to  15,000  tons  wiU  be  added  to 
United's  production. 

Charles  S.  Crawford  has  been  ap- 
pointed chief  engineer  of  the  Stutz 

Motor  Car  Co.  of  America,  Inc.,  Indian- 
apolis, Ind.  He  has  at  different  times 

been  connected  with  the  Lozier,  Cole 
and  Premier  companies. 

B.  L.  Morgan  has  been  appointed 
superintendent  of  the  Erie  Specialty 
Co.,  Erie,  Pa. 
John  F.  Schurch  has  been  elected 

a  vice-president  of  Manning,  Maxwell 
&  Moore,  Inc.,  of  New  York.  He  will 
be  in  charge  of  the  Western  sales 
division,  with  headquarters  in  the  com- 

pany's Chicago  office  at  27  North Jefferson  St. 

Norman  R.  Seidle  has  resigned  as 
assistant  general  manager  of  the  Jas. 
G.  Heggie  Co.,  of  Joliet,  111.,  to  become 
works  manager  of  the  General  Boilers 
Co.,  Waukegan,  111. 

Frederick  R.  Pratt,  machinery  con- 
struction superintendent  in  Japan  for 

the  Whitin  Machine  Works,  manufac- 
turer of  cotton  mill  machinery,  of 

Whitinsville,  Mass.,  left  the  United 
States  on  June  6  for  the  Orient.  Mr. 
Pratt  has  been  in  the  United  States  a 
short  while  visiting  the  plant  in 
Whitinsville. 

B.  H.  Bristow  Draper,  vice-president 
of  the  Draper  Corporation,  manufac- 

turer of  cotton  mill  machinery,  Hope- 
dale,  Mass.,  sailed  from  New  York 
recently  on  a  business  trip  to  Europe. 

Harold  P.  Dahlquist  has  been  pro- 
moted to  the  position  of  office  manager 

of  the  Chicago  branch  office  of  the  Wal- 
worth Mfg.  Co.,  wrench  manufacturers, 

Boston,  Mass. 
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Presi,   Pnnch,    Stagger-Feed.   Automatic,   Inclined,    No.   564-A. 
Adriance  Machine  Works,  Inc.,  Brooklyn,  N.  Y. 

"American   Machinist,"   March   2,   1922 

The  machine  is  intended  for 
the  production  of  cans,  small 
shells  and  jar  closures.  Lltho- 
grraphic  designs  can  be  accurately 
fed  and  registered.  The  scrap  is 
ejected  automatically  and  cut  into 
skeleton  frames.  Due  to  the  stag- 

gered feed  arrangement,  blanks 
are  punched  out  with  but  a  thread 
of  metal  between  them.  Only 
one  die  is  used.  The  speed  is 
obtained  by  the  continuous  action 
of  the  punch.  The  sheet  carrier 
can  travel  in  either  direction, 
holes  being  punched  on  both  the 
forward  and  back  movements. 

Shaper,   Gear,  tiple.   Vertlcal-Splndle,   Down-Stroke,   6-A 
Stevenson  Gear  Co.,  Indianapolis,  Ind. 

"American   Machinist,"    March    2,    1922 

The  machine  operates  as  a  vertical  shaper 
or  slotter,  except  that  the  tools  are  stationary 
and  the  gear  blanks  are  reciprocated  past 
them.  A  feed  mechanism  brings  the  tools 
gradually  to  depth  on  successive  cuts,  and  an 
indexing  mechanism  rotates  the  gear  blank 
an  amount  equal  to  one  tooth  at  every  stroke 
of  the  ram.  The  toolhcad.  a  flat  steel  plate 
30-in.  in  diameter,  has  a  hole  in  the  center 
and  a  number  of  radial  grooves  in  its  face. 
Each  machine  has  two  toolheads,  one  being 
used  wliile  tools  on  the  other  are  sharpened 
and  reset.  Driving  power  is  furnished  by  a 
motor  in  the  rear  while  power  for  elevating 
the  ram  is  obtained  from  a  small  motor 
mounted  at  the  back  at  the  right. 

Die,  Be-Threadlng,  Hexagon,  for  Ford  Hnbs 
Greenfield  Tap  and  Die  Corporation,  Greenfleld,  Mass. 

"American  Machinist."  March  2,  1922 

The  die  is  2i  in.  in  diameter,  and 
has  24  threads  per  Inch.  Thert 
are  eight  flutes.  The  tool  is  for  the 
use  of  repair  men  to  reflnish  the 
threads  on  the  hub.  The  threads 
may  thus  be  put  in  proper  condi- 

tion after  they  have  been  injurerl. 

Threading  and  Cnttlng  Machine,  Pipe,  12-In. 
Landls  Machine  Co.,  Waynesboro,  Pa. 

"American  Machinist,"  March  2,   1922 

The  machine  uses  two  die- 
heads  and  may  be  equipped  for 
threading  line  pipe,  oil  well  cas- 

ing and  hydraulic  pipe,  or  to 
thread  and  cut  pipe  ap  small  a? 
'ii  in.  It  has  a  normal  range 
from  4  to  12  in.  pipe.  The  power 
traverse  movement  operates  either 
forward  or  backward,  controlled 
by  a  lever.  Automatic  .stops  pre- 

vent the  diehead  from  coming  in 
contact  with  the  chuck,  and  the 
carriage  from  running  off  the  guides.  The  reamer  is  fed  to  the 
pipe  by  rotating  the  cutting-off  feed  handwheel.  Bight  v^riationa 
of  speed  can  be  obtained  in  the  speed   box. 

Milling  Machine,  Hand,  Duplex 
Superior  Machine  and  Engineering  Co.,  Detroit,  Mich. 

"American   Machinist,"   March   2,   1922 

The  machine  is  used  for  slitting  step- 
type  piston  rings,  for  sawing  apart  bahbitt- 
lined  automobile  crank -shaft  bearings  and 
for  milling  two  keyways  or  slots  at  the 
same  time.  It  is  driven  from  the  main- 

line shaft,  or  can  be  furnished  with  a  1} 
hp.  motor.  Graduated  dials  are  provided 
on  all  adjusting  screws  for  indicating 
accurate  adjustments.  The  table  Is  op- 

erated by  a  hand  lever,  through  a  rack 
and  pinion.     Weight,  900  pounds. 

Torch,  Cutting,  Oxy-Acetylene 
Davls-Bournonville  Co.,  Jersey  City,  N.  J. 

"American   Machinist,"   March   2,    1922 

The  torch  is  lighter  than 
the  former  model,  and  has 
two  tubes  instead  of  three 
connecting  the  head  with  the 
handle.  Oxygen  and  acety- lene are  mixed  In  a  chamber 
between  the  handle  and  the 
head  In  a  ratio  controlled  by  ,      _ 
two  needle  valves.  A  special  tip  Is  used.  The  back  end  of  the 
torch  can  be  removed  for  cleaning.  The  number  of  preheating 
holes  varies  from  two  to  six,  depending  on  the  combustible  gas, 
the  application  and  the  metal  to  be  cut.  Bent  tips  for  cutting  off 
rivets  are  furnished.  Butane,  hydrogen  or  even  illuminating  gas, 

may  be  used. 

Spindles,  Grinding  Machine,  Belt  or  Alr-Drlven,  Parker 
Ex-Cell-O  Tool  and  Manufacturing  Co.,  1214  Beaubien  St., 

Detroit,  Mich. 
"American  Machinist,"  March  2,   1922 

The  spindles,  used  for  very  high 
speeds,  can  be  furnished  to  ttt  any 
make  of  grinding  machine.  A  spe- 

cial mounting  holds  the  spindle. 
The  turbine  is  at  the  right,  inside 
the  cylindrical  case.  The  steel 
rotor  is  equipped  with  thirty  buckets 
on  its  periphery  to  which  air  is 
carried  through  two  nozzles.  Air 
pressure  varies  from  40  to  6U  lb. 
per  sq.  In.,  depending  on  speed, 
which  may  be  as  high  as  100,000 
r.p.m.     The  belt-driven  spindle  has 
two  ball  bearings  for  both  the  spindle  and  the  pulley  shaft, 
belt  pull  is  placed  on  the  spindle. 

rhnck.  DrIU  and  Tap,  No.  12 
SaveAi;  Tool  Co.,  49  River  St.,  Waltham,  Mass. 

"American  Machinist,"  March  2,   1922 

The  chuck  has  a  friction  drive,  a  positive 
safety  device  and  a  No.  2  Morse  taper  shank. 
Its  capacity  Is  from  i  to  i  in.  Collets  can  be 
furnished  with  the  size  of  hole  required  to  hold 
the  drill.  The  drill  is  fastened  in  the  collet  by 
a  hollow-head  setscrew.  The  device  is  equipped 
with  a  shearing  pin  and  allows  drilling  at  high 
speed. 

Clip,  paste  on  3  x  5-in.  cards  and  file  as  desired 
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T.  M.  Hamer  has  recently  joined  the 
general  sales  department  of  the  Gilbert 
&  Barker  Manufacturing  Co.,  Spring- 

field, Mass.,  and  will  handle  the  com- 
pany's interests  in   Montreal,  Canada. 

C.  C.  Wells,  formerly  of  the  Butter- 
field  division.  Union  Twist  Drill  Co., 
Derby  Line,  Vt.,  has  assumed  charge 
of  production  for  the  Vermont  Tap  and 
Die  Corporation,  Newport,  Vt. 
HENSr  Wannamaker,  formerly  of  the 

New  York  Central  Railroad,  is  now 
superintendent  of  motive  power  for  the 
Boston  &  Albany  Railroad. 

Frank  Gibbons,  who  has  been  in  the 
general  offices  of  the  Central  Steel  Co., 
Massillon,  Ohio,  for  a  number  of  years, 
has  been  appointed  sales  manager  for 
the  Cleveland  district. 

C.  C.  Upham  has  been  elected  a  direc- 
tor of  the  Superior  Sheet  Steel  Co., 

Canton,  Ohio.  He  succeeds  E.  W. 
Stevens,  who  resigned. 
William  J.  Merten,  metallurgical 

engineer  of  the  Westinghouse  Electric 
and  Manufacturing  Co.,  has  been 
elected  vice-chairman  of  the  Pittsburgh 
chapter  of  the  American  Society  for 
Steel  Treating. 
Harry  T.  Busick,  formerly  export 

manager  for  Young,  Corley  &  Donald, 
Inc.,  115  Broadway,  New  York,  is 
going  abroad  to  introduce  American 
metal-working  machinery  in  conti- 

nental Europe.  His  headquarters  will 
be  in  Paris.  Mr.  Busick  is  undertaking 
this  venture  solely  on  his  own  account, 
having  no  connection  with  any  export 
firm. 

A.  H.  G.  FoKKER,  famous  Dutch  air- 
plane manufacturer,  has  arrived  in  the 

United  States  to  introduce  two  of  his 
latest  model  air  machines. 

Manoal  tor  Engineers.     By  Charles  E.  Fer- 
ris, B.   S..  Dean  of  the  College  of  Eln- 

glneerlng.     University     of     Tennessee. 
Published     by     the     University     Press, 
Knoxville,  Tenn.     Price  75  cents. 

This  book,  which   is  pocket  size,  is  in  its 
twenty-fourth    edition    and    contains    about 
fifty   tables    and    other   data    for   engineers 
and    business    men.       In    addition    to    the 
tables  there  are  paragraphs  here  and  there 
which  explain  the  value  of  education  to  the 
individual  and  to  the   state,   and  the  value 
of  manual  training  to  negroes.     The  author 
states  that  the  object   of  these  paragraphs 
is  to  bring  before   the   minds  of  men   who 
control  the  affairs  of  the  South,  the  strong- 

est possible  arguments  in  favor  of  technical 
education   as  a  means   of   developing   their 
resources. 

The  tables  are  very  complete  and  cover 
an  unusual  variety  of  engineering  data,  in- 

cluding: bending  moments  and  shearing 
force,  properties  of  saturated  steam,  chim- 

ney sizes  for  boiler  horsepower,  tensile 
strains  of  bolts,  calorific  values  of  fuels. 
draft  capacities.  logarithms,  square  and 
cube  roots,  areas,  specific  heats,  properties 
ff  copper  wire,  screw  thread  sizes,  equiva- 
'n-t  electrical  and  mechanical  units  wiring 
for  circuits  and  for  motor  service,  as  well 
as  Interest  tables.  The  advertisements  are 
ro  worded  that  they  furnish  aidditlonal  In- formation. 

HektlDK  and  VentUatlnr.    By  the  late  John 
R.    Allen    and    J.    H.    Walker.      Second 
edition.       Green    cloth    boards.       Three 
hundred    twenty-five    6    x    9-in.    pages, 
numerous  Illustrations  and  tables.  Pub- 

lished  by    the   McGraw-Hill  Book   Co., 
Inc..  ilTO  fi»-enth  Ave.,  New  York  City. 
Price  $3..';o. 

;   The  second  edition  was  written  because 
of  the  advances  in  heating  and  ventilating 
that   have  been   made  during   the   last   few 
years.      Much    of    the    new    material    was 
taken   directly  from   Prof.   Allen's   writings 
while  director  of  the  research  laboratory  of 
the  American  Society  of  Heating  and  Ven- 

tilating Engineers  during  the  last  yea.r  of 
his  life.  The  book  is  offered  as  a  text-book 
for  use  in  engineering  and  architectural 
schools  and  as  a  handbook  for  the  practic- 

ing  engineer   and   architect. 
For  thorough  and  exact  treatment  this 

volume  is  to  be  highly  recommended. 
Equal  care  has  been  taken  with  text  and 
illustrations.  Beginning  with  the  subject 
of  heat,  the  methods  of  heating  and  kin- 

dred subjects  are  treated  including  heat 
loFses  from  buildings,  hot-air  furnace  heat- 

ing, properties  of  steam,  radiators,  steam 
boilers,  steam  heating  systems,  pipe  fit- 

tings, valves  and  accessaries,  steam  piping, 
hot-water  systems,  temperature  control. 

That  part  of  the  book  devoted  to  ventila- tion includes  the  consideration  of  air  and 
its  properties,  fan  systems  for  various  types 
of  buildings,  design  of  fan  systems,  air- washers  and  air  conditioning,  central 
heating. 

The  appendix  includes  twenty-six  tables 
that  give  data  on  coefficients  of  heat  trans- 

mission through  building  materials  and 
static   pressure  and   capacities  for  fans. 

Better  Bnsinptis  Libraries,  Talks  with   Ex- 
ecutives— By  Louise  B.  Krause,   Libra- 

rian.   H.    M.    Byllesby   &    Co.,    Chicago, 
The  Indexers  Press.     Cloth  ;  5  x  7  in. ; 
pp.  98.     $1.30 

Many  valuable  suggestions  for  the  forma- 
tion,    arrangement     and     use     of    business 

libraries    are    given    in    this    volume      The 
first   two   chapters   deal   with   the   why   and 
the    function     of    'business     libraries.     The 
next  one  is  a  good  plea  for  the  employment 
of   trained    librarians.     There    ar«   chapters 
on    books,    periodicals,    indexes   and    digests 
of  periodicals,  financial  and  trade  services, 
government       publications       (unfortunately 
confined     to    Federal      Government     only), 
library    arrangement   and    putting    business 
libraries   to   work.     The    book   deserves   the 
careful  attention  of  all  business  houses  that 
have  or  ought  to  have  a  good  library. 

Pistons.  Aluminum  Manufactures,  Inc. 
Cleveland,  Ohio.  A  reference  book  tor 
dealers,  salesmen,  garagemen,  mechanics 
and  repairmen.  It  gives  many  facts  con- 

cerning aluminum  pistons  with  explana- 
tions of  all  statements  made.  The  subject 

matter  is  divided  into  sections  covering 
functions  of  the  piston,  advantages  of 
aluminum  pistons,  piston  troubles,  design, 
machining  aluminum  pistons  and  advan- 

tages of  lynite  pistons.  The  book  has  a 
real  message  to  automotive  men. 

Professional  and  Business  Books:  Sco- 
velle,  Wellington  &  Co..  Boston,  Mass.  A 
very  valuable  pamphlet  compiled  by  this 
company,  containing  a  list  of  400  books  on 
accounting,  engineering  and  busine.ss  topics. 
Considering  the  great  number  of  such  books 
published  today,  this  selected  list  should 
be  of  great  assistance  to  anyone  seeking 
to  procure  a  library  of  high-class  reading matter. 

3i Export  Opportunities 
PM 

The  Bnrean  of  Fereigm  and  Domestic 
Commerce.  Department  of  Commerce, 
Washington,  D.  C.  has  inquiries  for  the 
agencies  of  machinery  and  macliine  tools. 
Any  information  desired  regarding  these 
opportunities  can  be  secured  from  the 
above  address  by  referring  to  the  number 
following  each  item. 
A  government  official  in  Mexico  desires 

to  secure  the  representation  of  firms  for 
the  sale  of  construction  material  (iron  and 
steel),  wire  cable,  plates  for  shipbuilding, 
rivets,  etc.  Quotations  should  be  given 
f.  o.  b.  New  York  or  New  Orleans.  Refer- 

ence No.  2023. 

A  request  has  been  received  from  a  firm 
in  Sweden  desiring  to  purchase  and  secure 
an  agency  for  machinery,  tools,  pipes  and 
fittings  and  sanitary  appliances.  (Quotations 
preferred  f.o.b.  New  York.  Reference  No. 
2066. 
A  merchant  from  New  South  Wales, 

Australia,  Is  in  the  United  States,  and 
wishes  to  be  placed  in  touch  with  manufac- 

turers of  agricultural  machinery,  railway 
equipment,  and  other  lines  which  would  find 
a  market  in  that  country.  Reference  No. 
2099.    

Iron  works  in  Palestine  desires  to  pur- 
chase and  secure  an  agency  for  machine 

tools,  small  tools,  ice-making  machinery, 
and  agricultural  machinery.  Quotations 
should  be  given  c.i.f.  Jaffa.  Reference  No. 
2018. 

A  mercantile  firm  in  England  desires  to 
secure  an  agency  or  the  sale  of  machines 
for  mechanically  filling  and  weighing  into 
sacks  from  the  fioor  level,  granular  mate- 

rials, particularly  cement.  Quotations  pre- 
ferred ci.t.  English  port.  Refe.ence  No. 2026. 

An  agency  is  desired  by  a  firm  in  Italy 
for  the  sale  of  automobiles  and  motor 
cycles,  typewriters,  and  ca'culating  ma- chines. Quotations  should  be  given  ci.f. 
Italian  port.     Reference  No.   2051. 

Thermometers  and  Pyrometers.  Arthur 
Sachsse  Corporation,  6  West  32nd  St,,  New 
York  City.  Pamphlet  describing  a  line  of 
Kelser  &  Schmidt  thermo-electric  remote- 
control  thermometers  and  pyrometers. 

Cleveland  Tramrall  Systems.  Cleveland 
Crane  and  Engineering  Co.,  Wickliffe,  Ohio 
A  catalog  illustrating  by  a  series  of  folders 
the  working  of  a  Cleveland  tramrail  sys- 

tem in  automatic  dipping  and  painting  pro- 

cesses. ' 
IngersoU-Band  Oil  Engines.  Ingersoll- 

Rand  Company,  11  Broadway,  New  York 
City,  Bulletin  No.  10,004,  describing  the 
Price  Type  "PO"  oil  engine.  The  features 
of  this  engine  are  the  shape  of  the  combus- 

tion chamber  and  the  arrangement  and 
construction  of  the  spray  nozzles  used  for 
direct-injection  of  fuel.  The  engine  is 
illustrated  in  various  stages  of  completion, 

showing  the  individual  important  parts.    ' 
Cross     Gear     Tooth     Ronndlng     Machine. 

Cross  Gear  and  Engine  Co.,  Detroit,  MfeW., 
Circular  describing  the  gear  tooth  round- 

ing machine  made  by  this  company  for 
rounding  spur  gears,  bevel  and  spiral  gear 
pinions,  and  for  removing  burrs  on  large 

gears. Heat-Treating  Equipment.  The  Brown 
Instrument  Co.,  Philadelphia,  Pa.  Circular 
illustrating  use  of  Brown  pyrometers  and 
other  apparatus  in  heat-treating  operations of   manufacturing   plants. 

Powdered  Fuel  Equipment.  Grindle  Fuel 
Equipment  Co.,  Harvey.  III..  Bulletin  No. 
4  containing  40  pages  of  text  and  illustra- 

tions showing  various  applications  of  Grin- 
ale  powdered  fuel  equipment. 

Flexible  Shaft  Eqnlpment.  The  Hergi 
Manufacturing  Co.,  250  Fifth  St.,  Bridge- 

port, Conn.  Catalog  No.  16.  describing  a 
line  of  flexible  shaft  equipmertt  especially 
adapted  for  grinding  and  screwdriving  me- 

chanisms. Several  types  are  illustrated,  as 
well  as  parts  and  special  attachments  tor 
doing  different  kinds  of  work. 

The  Foreign  Trade  Department  of  the 
Banca  Commerciale  Italiana,  62-64  William 
St.,  New  York  City,  would  like  to  receive 
catalogs,  price  lists,  statistics  and  photo- 

graphs of  American-made  aircraft,  engines, 
airships,  accessories,  materials  and  supplies. 

American  Railway  Association:  Section 
III,  Mechanical :  Annual  meeting,  Atlantic 
City,  June  14  to  21.  (Formerly  the  Master 
Car  Builders  and  the  Association  of  Mas- ter  Mechanics.) 

Society  of  Antomotive  Engineers:  Sum- 
mer meeting.  White  Sulphur  Springs, 

W.  Va.,  June  20  to  24.  C.  F.  Scott,  29 
West  39th  St..  New  York  City,  Is  chairman 
of  the  convention  committee. 

American  Society  for  Testing  Materials; 
Twenty-fifth  annual  meeting,  Chalfonte- Haddon  Hall  Hotel.  Atlantic  City.  June 
26  to  July  1.  Secretary.  C.  L.  Warwick. 
1315   Spruce   St.,   Philadelphia,   Pa. 
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Grinding  Machine,  Automotire  Parts,  Power  or  Hand  Feed 
Cincinnati  Grinder  Co.,  Cincinnati,  Ohio 

"American  Machinist,"  March  2,   1922 

The  power-feed  machine 
provides  power  traverse  and 
automatic  reverse  to  the 
table,  and  automatic  in-feed 
to  the  grinding  wheel.  The 
hand-feed  machine  lacks 
these,  but  has  fast  and  slow- hand  traverse  movements. 
Two  back  rests  with  wooden 
shoes,  two  adaptors  for  hold- 

ing flanged-end  cranks,  two 
crankheads.   and  a  universal 
piston  fixture  are  furnished.  For  plain  cylindrical  grinding, 
footstock  and  headstock  centers,  a  driving  plate  and  three  sizes 
of  driving  dogs  can  be  provided.  Swing  over  table,  17  in. 
Maximum  distance  between  centers,  72  in.  Drive,  7  hp.  motor. 
Floor  space,  58  x  226  in.  Weight,  with  power  feed,  8,030  lb. ; 
with  hand  feed,   6,600   lb. 

Air  Gun,  Brass 
Jenkins  Bros.,  80  WTiite  St.,  New  York,  N.  T. 

"American  Machinist,"  March  2,  1922 

The  gun  is  for  use  in  foundries,  ma- 
chine shops,  wood-working  and  textile 

mills,  electrical  stations  and  garages. 
The  valve,  which  has  a  renewable  disk, 
holds  tight  under  pressure  and  elim- 

inates waste  of  compressed  air  from 
leakage.  The  disk  and  seat  can  be 
easily  removed  for  cleaning.  The  air 
gun  is  made  in  i  in.  size,  and  with 
different  hose  nipples  can  be  used  for 
i,  i,  j  and  i  in.  hose. 

.Seam-Closing  Machine,  Compound,  No.  42 
Niagara  Machine  and  Tool  Works,  Buffalo,  N.  Y. 

"American  Machinist,"  March  2,  1922 

The  machine  is  for  closing  side 
seams  of  sheet-metal  drums.  The 
work  is  moved  forward  along  the 
horn  by  pressure  on  the  treadle 
and  fed  between  the  first  set  of 
rolls.  These  horizontal  rolls  squeeze 
the  seams  together  at  the  bottom, 
and  feed  the  work  automatically 
through  the  machine.  The  second 
set  of  rolls  flattens  and  closes  the 
double-locked  seam.  The  pulley 
runs  at  100  r.p.m.  Capacity: 
maximum  length,  42  in.;  diameter. 
13i  in.     Weight,   2,700  pounds. 

Sanding  Machine,  Disk,  15-Ia.,  No.  182 
Oliver  Machinery  Co.,  Grand  Rapids,  Mich. 

"American  Machinist,"  March  2,  1922 

The  machine  is  used  chiefly  for  sand 
ing  circular  work  up  to  15  in.  in  diam- 

eter and  duplicating  work  up  to  7  in. 
wide.  The  disk  head  contains  the  disk 
shaft,  the  ball  thrust  bearing,  the  ex- 

haust fan  which  deposits  the  dust  with- 
in the  column,  and  the  removable  disk 

running  at  a  speed  of  1.725  r.p.m.  The 
motor,  furnished  for  either  direct  or 
alternating  current  of  110  or  220  volts, 
is  controlled  by  a  push-button.  The 
table  can  be  tilted  45  deg.  downward,  or 
25  deg.  upward  by  a  handwheel.  Tablf : 
lize,  9}  X  21   in.;  height,  37  in. 

Drilling  Machine,  High-Duty,  20-In. 
Foote-Burt  Co.,  Cleveland,  Ohio 

"American  Machinist,' March  2,  1922 

The  machine  can  drive  IJ-in.  diameter  drills 
in  steel.  It  has  nine  changes  of  spindle  speed. 
When  the  driving  pulley  runs  at  500  r.p.m.,  the 
speeds  range  from  75  to  610  r.p.m.  Three 
changes  of  feed  give  feeds  of  0.006,  0.012,  and 
0.026  in.  per  revolution,  controlled  by  the  levers 
shown  on  the  head.  Table:  size,  20  x  16  in.; 
vertical  movement,  22  in.     Weight,  2,700  lb. 

Drilling  Machine,  Fonr-Way,  Horizontal 
Reed-Prentice  Co.,  Worcester,  Mass. 

"American  Machinist,"  March  2,  1922 

The  machine  drills  simultaneous- 
ly four  holes  at  right  angles  and  in 

the  same  plane,  and  is  intended 
primarily  for  drilling  gear  hous- 

ings for  automobile  rear  axles.  Its 
spindles  can  be  moved  simultane- 

ously by  a  hand  wheel.  Power 
feed  can  be  applied  to  the  four 
spindles  simultaneously  by  means 
of  a  lever  at  the  left,  and  an  auto- 

matic trip  releases  it  when  the 
drills  break  through  the  work. 
Maximum  distance  between  oppos- 

ing spindles,  26  in.  Distance 
spindle  to  table,  6  in.  Spindle 
travel.  3  J  in.  Height,  49  J  in. 
Width,  85  in.     Length,  96  in.     Weight,  7,550  pounds. 

Marking  Machine,   Hj-dranllc,  with   Circular  Table,  No.   12 Martin  Machine  Co.,  Inc.,  Turner  Falls,  Mass. 
"American  Machinist,"  March  2,  1922 

The  machine  has  recently  been 
equipped  for  circular  marking. 
The  disk  or  cutter  to  be  marked 
is  placed  on  the  revolving  table. 
which  can  be  adjusted  so  as  to 
mark  at  any  radius.  Power  de- 

livered by  a  belt  operates  a  ro- 
tary oil  pump.  The  oil  pressure 

actuates  both  the  vertical  table, 
raising  the  work  to  the  die,  and 
the  horizontal  die-holding  slide. 
Travel :  slide,  i  to  7  in. ;  table,  up 
to  6  in.  Height,  50  in.  Floor 
space,  27  x  22  in.  Weight,  1,050 
pounds. 

Saw,  Band,  Motor-Driven,  Portable,  16-In. 
J.  D.  Wallace  &  Co.,  1401  West  Jackson  Blvd.,  Chicago,  HI. 

"American  Machinist,"  March  2,  1922 

The  machine  is  intended  for  general  use  In 
pattern  and  carpenter  shops.  The  J-hp.  motor 
runs  at  a  speed  of  1,750  r.p.m.,  driving  the  saw 
at  a  speed  of  3,150  ft.  per  minute.  The  remov- 

able table,  mounted  on  a  large  rocker  bearing, 
may  be  adjusted  45  deg.  forward  or  5  deg.  to  thp 
rear.  All  adjustments  are  made  by  handwheels 
or  thumbscrews.  The  wheels  carrying  the  saw- 
are  steel  disks  16  in.  in  diameter.  Table,  19  x  21 
m..  52  in.  high.  Capacity,  8  in.  in  thickness. 
Height,  5  ft.  9  in.     Floor  apace,  16  X  29  in. 

Clip,  paste  on  3  x  5-in.  cards  and  file  as  desired 
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The  Weekly  Price  Guide 
Rise  and  Fall  of  Market 

Advances — Tone  of  copper  market  stronger;  electrolytic 

quoted  in  New  York  at  14Sc.  as  against  14Jc.  Increased 

supplies  of  tin  on  market,  quotations  reach  32ic.  as  com- 

pared with  32ic.  per  lb.  last  week.  Zinc  market  unusually 

strong;  minimum  price  6c.  per  lb..  New  York  warehouses. 

Lead  quiet,  firm-  Recent  rapid  advances  in  prices  of 

lead  and  lead  products  causes  advance  of  ic.  per  lb.  in  red 
and  white  lead,  both  dry  and  in  oil.  Both  copper  and  brass 

sheets  and  tubing  up  Jc;  brass  wire  up  ic.  and  copper  vrire 

Ic;  copper  rods  up  ic.  and  brass  rods  Jc.  per  lb..  New 
York  warehouses.  Solder  also  advanced  2c.  Slight  rise  in 

copper  sheets  and  old  metals  in  Cleveland. 
Declines — Break  in  flax  seed  market  reflected  in  raw 

linseed  oil  quotations  of  88c.  as  against  91c  in  New  York, 
and  98c.  as  compared  with  $1.04  per  gal.,  5  bbl.  lots,  one 
week  ago   in   Chicago. 

IRON  AND  STEEL 

PIG  IRON  —  Per  gross    ton  — •  Quotations   compiled    by    The 
Matthew  Addy  Co.: 
CINCINNATI 

No.  2  Southern    $25.52 
Northern  Basic    25.02 
Southern  Ohio  No.  2    22 .  50 

NEW  YORK— Tidewater  Delivery 
Southern  No.  2  (Silicon  2.25  to  2.75)    28. 56 

BIRMINGHAM 
No.  2  Foundry    17.50 

PHILADELPHIA 

Eastern  Pa.,  No.  2x,  2.25-2.75  sil    26.36 
Virginia  No.  2    28.  34 
Basic       23.50@25.SO 
Grey  Forge    25.00 

CHICAGO 
No.  2  Foundry  local   22.5O@24.O0 
No.  2  Foundry,  Southern,  sil  2.25@2.75       24. 17 

PITTSBURGH,  including  freight  charge  from  Valley 
No.  2  Foundry    24 .  16 
Basic    2S .  00 
Bessemer    26 .  96 

IRON  MACHINERY  CASTINGS 
Light 

Pittsburgh    9.0 
Philadelphia       8.5 
Atlanta    S.S 
Detroit    7.0 
Birmingham    12.0 
Denver    8.0 
New  Orleans    6.0 
Minneapolis    9.0 
New  York    9@10 
Cincinnati    6.0 
Oeveland    6.75 
Chicago    5.0 

In  cents  per  pound: 
Medium 

6.0 
.0 

.5 

.5 

.5 

.0 

.5 

.0 

.0 

5.0 
4.5 
4.5 

Heavy 

3.0 
3.0 

4.0 3.0 
3.0 

5.0 
3.5 

4.5 3.0 

4.5 
2.6 
3.5 

SHEETS — Quotations  are  in  cents  per  pound  in  various  cities 
from  warehouse;  also  the  base  quotations  from  mill: 

Blue  Annealed 
No.  10   
No.  12   
No.  14   
No.  16   

Black 
Nos.  17  and  21. 
Nos.  22  and  24. 
Nos.  25  and  26. 
No.  2«   

Pittsburgh, 
Large 

Mill  Lots 
2  40 
2.45 
2.50 
2.70 

3.00 
3.05 
3.10 
3.15 

New  Vork 
3.48 

Cleveland       Chicago 

53 58 

68 

15 20 

25 35 

15 

20 
25 
35 

55 
60 
65 
90 

38 
43 

48 
58 

10 

15 

4.20 
4.30 

Galvanized  steel  sheets: 
Nos.  lOandll.  3.30  4.35  3. 75  4.30 
Nos.  12  and  14.  3.40  4.45  3. 85  4.40 
Nos.  17  and  21.  3.55  4.73  4.15  4  70 
Nos.  22  and  24.  3.70  4.90  4.45  4  85 
No  26    3.85  5.05  4.60  5.00 
No  28  ...  4.15  5.35  4.90  5.30 

WROUGHT  PIPE — The  following  discounts  are  to  jobbers  for 
carload  lots  on  the  latest  Pittsburgh  basing  card: 

Steel Inches  Black 
I  to3        71 

BUTT  WELD  Iron 
Galv.  Inches  Black 

581  3  to  li       44i 
LAP  WELD 

SU  2       39J 
5Si  2ito4       42J 
Sli  4|to6       42i 
50i  7  to  12       40i 

BUTT  WELD,  EXTRA  STRONG,  PLAIN  ENDS 
1  to  IJ       69  57i  ItolJ       44J 
2  to  3       70  58i 

LAP  WELD,  EXTRA  STRONG,  PLAIN  ENDS 

2    64 
21  to  6    68 
7  to  8    65 
9  to  12    64 

2    40i 
21  to  4    43J 
41  to  6    42J 
7  to  8    3Si 
9  to  12    30i 

Galv. 

291 

251 

291 

29| 

271 301 

30} 

234 

181 

2       62  501 
2|to4       66  541 
4Jto6       65  531 
7  to  8       61  471 
9  to  12       55  411 

Malleable  fittings.  Classes  B  and  C,  Banded,  from  New  York 
stock  sell  at  net  list.    Cast  iron,  standard  sizes,  20-5%  off. 

WROUGHT  PIPE— Warehouse  discounts  as  follows: 
New  York     Cleveland         Chicago 
Black  Galv.  Black  Galv.  Black    Galv. 

1  to  3  in.  steel  butt  welded.  66%   53%    601%    471%   621%   481% 
21to6in.  steel  lap  welded.  61%    47%    581%    441%    591%   451% 

Malleable  fittings.     Classes  B  and  C,  Banded,  from  New  York 
stock  sell  at  list  less  10%.    Cast  iron,  standard  sizes,  32-5%  off. 

MISCELLANEOUS — Warehouse  prices  in  cents  per  pound  ia 100-lb.  lots: 

Open  hearth  spring  steel  (base) 
Spring  steel  (light)  (base)   
Coppered  Bessemer  rods(base).. 
Hoop  steel   
Cold  rolled  strip  steel   
Floor  plates    
Cold  finished  shafting  or  screw. . 
Cold  finished  flats,  squares   
Structural  shapes  (base)   
Soft  steel  bars  (base)   
Soft  steel  bar  shapes  (base).  . .  . 
Soft  steel  bands  (base)   
Tank  plates  (base)   
Bar  iron   (2  00@2.10  at  mill) .  . . 
Drill  rod  (from  list)   
Electric  welding  wire: 

Vew  York  Cleveland 
Chicago 

4.00 
6.00 

4.50 
8.00 6  00 6.00 

7.00 8.00 6.03 3.38 
2.81 3.13 6.25 
8  25 

.   6.35 
4.70 

4.66 

4.98 

3.35 3.00 3.30 
3.85 3.50 

3.80 2.58 
2.41 2.38 

2.48 2.31 

2.28 2.48 
2.31 

2.28 2.98 2.88 
2.58 2.41 2.38 2.48 

2.21 

2.28 
55@.oO% 

55% 
50% 

tIj  to  i . 

8.C0   12@13 
6.50   U@U 
6.25   10@11 

METALS 

Current  Prices  in  Cents  Per  Pound 

Copper,  electrolytic  (up  to  carlots),  New  York   
Tin,  5-ton  lots.  New  York   
Lead  (up  to  carlots),   St.  Louis,  5.90  ;  New  York   
Zinc  (up  to  carlots),  St.  Louis,  5.65;    New  York   

Aluminum,  98  to  99%  ingots.  MS  N":"  
York  Cleveland ton  lots      19.20 

Antimony  (Chinese),  ton  spot.. ......     6.50 
Copper  sheets,  base    20.  50 
Copper  wire  (carlots)    16.00 
Copper  rods  (ton  lots)    19.00 

Copper  tubing  (100-lb.  lots)    22.50 
Brass  sheets  UOO-lb.  lots)    16.75 
Brass  tubing  (100-lb.  lots)    19.75 

20.00 
7.50 

20@2I 16.50 
21.50 
23.00 
17.50 19.00 

14  621 32.121 

6.25 

6.00 

Chicago 

18.00 
6.25 

23.00 16.25 
19.50 23.00 

18.75 
20.50 
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Shop  Materials  and  Supplies 

METALS — Continued 

Brass  rods  (1,000-lb.  lots)    14.75 

Brass  wire  (carlots)    ^''■?n 
Zinc  sheets  (casks)    8.50 

Nickel  (ingot  and  shot),  Bayonne,  N.  J.  36.00 

Nickel  (electrolytic),  Bayonne,  N.  J  39  00 

Solder  (|  and  i),  (caselots)    23.00 
Babbitt  metal  (fair  grade)    35  .00 
Babbitt  metal  (commercial)    15.50 

IS. SO 
17.75 
17.25 

15.75 

22.00 

42.00 
16.00 

15.75 

19.00 

36.00 9.00 

SHOP  SUPPLIES 
Current  Discounts  from  Standard  Lists 

SPECIAL  NICKEL  AND  ALLOYS— Price  in  cents  per  lb. 

Malleable  nickel  ingots       *^ 
Malleable  nickel  sheet  bars       47 

Hot  rolled  rods.  Grades  "A"  and  "C"  (base)       SO 

Cold  drawn  rods,  Grades  "A"  and  "C"  (base)       60 
Copper  nickel  ingots.       y 
H  3t  rolled  copper  nickel  rods  (base)       45 

Manganese  nickel  hot  rolled  (base)  rods  "D"— low  manganese       54 

Manganese  nickel  hot  rolled  (base)  rods  "D"— high  manganese     57 

Base  price  of  monel  metal  in  cents  per  lb.,  f.o.b.  Bayonne,  N.J.: 
Shot  32  00     Hot  rolled  machined  rods  (base)..  .     48.00 

Blocks.       ...    32.00     Hot  rolled  rods  (base)       40.00 

[ngots     38.00     Cold  drawn  rods  (base)       50.00 
Sheet  bars...    40.00     Hot  rolled  sheets  (base)       45.00 

OLD  METALS — Dealers'  purchasing  prices  in  cents  per  pound: 
New  York  Cleveland  Chicago 

Copper,  heavy,  and  crucible      12. 50         11.75         10.25 
Copper,  heavy,  and  wire      12  .  00 
Copper,light,  and  bottoms      10.00 
Lead,  heavy       4. 75 
Lead,  tea       4. 25 

Brass,  heavy   ,...'.       7.00 
Brass, light. .  ....,?.-.■.       6.00 
No.  1  yellow  brass  turnings       6 .  SO 
Zinc       3.00 

1.25 
9.25 

9.S0 8.25 
5. 75 

3.6S 
3.50 3  00 
6.50 8.00 
S.OO 4.75 
6.00 5.00 
3.00 2.50 

TIN  PLATES — American  Charcoal  Plates— Bri 

New 
York 

"AAA"  Charcoal  Melyn  Grade: 

IC,  20x28,    112  sheets       20.00 

IX,  20x28,    112  sheets       23.00 

"A"  Charcoal  Allaways  Grade: 

IC,  20x28,    112  sheets       17.00 
IX,  20x28,    11 2  sheets       20 .  00 

Coke  Plates,  Bright 
Prime,  20x28  in.: 

100-lb.,        112  sheets       12.50 
IC,  112  sheets       12.80 

Terne  Plate 

Small  lots,  8-lb.  Coating: 
100-lb.,    14x20         7.00 
IC,  14x20         7.25 

ght — Cents  per  lb. 

Cleve- 
land     Chicago 

18.25 

21.00 

16.00 
18.75 

11.00 

11.40 

5.60 
5.85 

18.50 
20.90 

17.00 
19.60 

14.50 
14.80 

7.25 

7.40 

MISCELLANEOUS 

Cleve- 
New  York  land      Chicago 

Cotton  waste,  white,  per  lb...   ?0.07^@?0.10   $0.12         ?0.12 

Cotton  waste,  mixed,  perl  b   055®. 09  .09  09 

Wiping  cloths  per  M.,  13 ixl3 1           SO. 00         55.00 

Wiping  cloths  per  M.,  13ix20i    55.00        6.v00 
Sal  soda,  100  lb.  lots    2.80  2.i;0  2.65 
Roll  sulphur,  3601b.  bbl.,  per  100 

lb     2.85  3.25  3..i0 

Linseedoil,pergal.,5bbl.lots...  .88  .95  .98 

White  lead,  dry  or  in  oil      100  lb  kegs.       New  York,  12  .  sO 

Red  lead,  dry        lOOIb.  kegs.        New  York,  12.  =0 

Red  lead,  in  oil     lOOlb.kegs.       New  York,  14.00 

Fireclay,  per  75  1b.  bag    -80  100 

Coke,  prompt  furnace,  Connellsville. .  .per  net  ton  J7.00(gS7.25 

Coke,  prompt  foundry,  Connellsville..  .per  net  ton  37.00@?7.50 

'                                                 New  Cleve- York  land    Chicago 

Machine  Bolts: 

All  sizes  up  to  1x30  in..,      60-10%  60-10%      60% 
lJandUx3in.  uptol2  in       60%   6010-10%   60-10% 
With  cold  punched  sq.  nuts       40%    

With  hot  pressed  hex.  nuts  up  to  1x30 
in.  (plus  std.  extra  of  10%)        45% 

Button  head  bolts,  with  hex.  nuts        30%  33,90  net 

Hex.  head  and  hex.  nut  bolts         35%    

Lag  screws,  coach  screws       f  0-5  %    

Square  and  hex.  head  cap   screws.  ...  75  — 10%  75% 
Carriage  bolts,  uptol  in.. N30in         45%  60% 
Bolt  ends,  with  hot  pressed  nuts        55%    

Tapbolts,(h.h.  plus  std.  extra  of  10%)    15%    

Semi-finished  nuts  §  nnd  larger        70%  75-5% 
Case-hardened  nuts         65%    

Washers,caat iron, iin., per  1001b.  (net)     gS.OO  33.50 

Washers,castiron,|in.per  lOOIb.  (net)        5. CO  3.50 

Washers,  round  plate,  per  1001b.  Off  list      5.00  .... 

Nuts.hotpressed,  sq.,  per  lOOIb.  Offlist     3.25  3.50 

Nuts,  hot  pressed,  hex.,  per  100  lb.  Offlist     3 .  25  3 .  SO 

Nuts,  cold  punched,  sq.,  per  100  Ib.Off  list     3.25  LSO 

Nuts,coldpunched,hex.,per  lOOIb.Offlist     3.25  3.50 
Rivets: 

Rivets,  A  in.  dia.  and  smaller      60-10%  70% 
Rivets,  tinned       60-10%  70% 

Button  heads  i-in.,  j-in.,  1x2  in.  to  5 
in.,  per  100  lb   (net)      33.70  33.25 

.34.00  off 
65-5% 
60-5% 

70-10% 

SO-5% 

55% 

80% 

$3.50 

3.50 
1.50  net 

4.00 4.00 

4.00 4.00 

60-10% 

4ic.  net 

Cone  heads,  ditto   (net)        3.80     3.35 

li   to    l|-in.    long,    all    diameters, 
£Xri?.^perl001b         0.25 

I  in.  diameter    EXTRA 
I  in.  diameter    EXTRA 
1  in.  long,  and  shorter    EXTRA 

Longer  than  5  in    EXTRA 
Less  than  200  lb    EXTRA 

Countersunk  heads     EXTRA 

Copper  rivets   

Copper  burs   

0  15 
0.50 0  50 
0.25 

0.50 0.35          33.35  base 

60-5%  50%  50-10% 

40%  50%         

33 .  00 

3.10 

0.15 

0.15 

0.50 O.SO 

0.25 
0.50 

Lard  cutting  oil  (50  gal.  bbl.)  per  gal. 

Machine  oil,  lubricating, (50  gal.  bbl.) 

per  gal    •• 

Belting — Present  discounts  from  list  in 
fair  quantities  (|  doz.  rolls) 

Leather. 
Light  grade   

30.65 0.45 

30.50      30.671 

0.35       0.40 

50%    50-5%  60-10% 

50- 10%  40  10% 

60-5%  6C-5% 

Medium  grade      40-5%  40-1 0-2i%     S0% 

Heavy  grade         35%         40%       40-5% 
Rubber  and  duck: 

First  grade         60-5% 

Second  grade   60-10-5% 
Abrasive  materials — In  sheets  9x11  in.: 

No.  1  grade,  per  ream  of  480  sheets, 
Flint  paper   

Emery  paper        .,   
Emery  cloth          11.6* 
Flint  cloth, regularweight, width 3i 

in.,  No.  1  grade,  per  50  yd.  roll, 
Emery  discs,  6  in.  dia.,  No.  1  grade, 

per  100. 
Paper   
Cloth   

35.84 

8.80 

4.50 

1.32 

3.02 

33.85 
11.00 

32.75 
36.48 

8.80 

29.48 4.95 

1.49 

3.20 
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New  and  Enlarged  Shops 
Machine  Tools  Wanted 

Ala..  Montgomery — Janney  &  Co.,  founders 
and  machinists,  C.  L.  Carr,  Purch.  Agt. — 
sheet  metal  working  machine  for  pressing 
small  parts  about  6  x   12   in. 

Cat,  Oakland— H.  A.  Wcrum,  2150  34th 
St. — one  turret  lathe,  automatic,  with  at 
least  4i   in.  hole  through  spindle. 

Ga..  Rome — Davis  Fdry.  &  Machine  Wks., 
I.  F.  Davis,  Pres. — one  10  x  14  ft.  boring 
and  turning  mill. 

lU..  Chicago — The  Illinois  Central  R-R., 
29  South  La  Salle  St.,  J.  J.  Bennett,  Purch. 
Agt. — Three  18  in.,  one  20  in.,  three  24  in.  and 
two  30  in.  engine  lathes. 

One  2J  X  24  in.,  three  3  x  36  in.,  one  24- 
28  in.  heavy  duty  type  with  7  in.  hole 
through  spindle  five  54  in.  vertical,  four  42 
in.  vertical,  one  15  in.  brass  and  one  15  in. 
spring  turret  lathes  for  miscellaneous  brass 
work. 

Four  combination  axle  lathes  for  turn- 
ing axles  with  wheels  mounted. 

One  54  in.  car  and  one  90  In.  driving 
wheel  lathes. 

Thirteen  12  or  14   in.  x  6  ft.  bolt  lathes. 
One  heavy  duty  tj-pe  suitable  for  machin- 

ing locomotive  rods,  rod  threads  and  simi- 
lar parts,  one  No.  3  vertical  and  one  No. 

3  horizontal  E  type  heavy  duty  milling 
machines,  ' 

One  2  in.  double  head,  one  i  in.  triple 
head  and  one  2i  in.  double  head  bolt 
threading   machines. 

One  1  in.  rapid  bolt  heading,  one  2  in. 
and  one  3   in.  forging  machines. 

One  heavy  duty  punch  and  shear. 
One  combination  punch  and  shear  with 

capacity  to  punch  and  shear  plate  up  to 
3-16  in. 

Eight  36  in.  special  railroad  draw  cut 
and  one  32   in.  hea^T  duty  crank  shaper. 
Two  96  in.  600  ton  driving  wheel  presses. 
Three  36-40  in.  heavy  duty  upright  drill 

presses,  one  20  in,,  and  one  36-40  in.  verti- 
cal drill  presses. 

One  72   In.   heavy  duty  radio  drill. 
Two  Universal  reamer  and  cutter  and 

one  guide  bar  grinders. 
Seven  18  x  3  x  li  in.  double  floor  grinders 

with   2   grinding  wheels. 
One  twist  drill  grinder  and  one  96  in. 

link  grinder  for  general  radius  grinding  of 
locomotive  links. 

One  6  in.  metal  hack  saw. 
One  set  of  6-7  ft.  and  one  set  of  6  ft. 

bending  rolls  with  capacity  for  bending 
sheets  up  to  f.  In.  in  thickness. 

One  300  lb  .power  hammer. 
One  56  In.  x  18  ft.  heavy  duty  planer 

with  2  heads  on  cross  rail  and  2  side  heads 
Two   100   In.   vertical  boring  mills. 
One  heavy  duty  type  slab  miller. 
Two  11  lb.,  one  2.500  lb.  and  one  6,000 

lb.  steam  hammers. 
Four  48  In.  car  wheel  bores. 
Two  75  ton  forging  presses. 
Kan..  Chrner — E.  J.  Robinson — forging machinery,  forge,  set  of  black-smlths  tools, 

drill,  press,  lathe,  grinding  machine,  all power  equipment. 
Kan..  Hatehinxon — The  Hutchinson  Fdry. and  Machine  Co. — Cincinnati,  Norton  or Landls  grinder.  60  In.  between  center  17 

In.  over  carrier,  fitted  for  crank  shaft grinding  swivel  head  to  permit  surface 
grinding,  and  an  attachment  for  piston grinding. 

Han..  MePherion — Pitts  Machine  Shop — one  power  lathe. 
Kan..    Newton — ^The    Jones    Motor    Co.   

small  bench  lathe  for  turning  armatures 
and  one  large  upright  drill  with  16  In. travel. 

Kan.,  Wichita — E.  L.  Billings,  221  South 
Lawrence  St — complete  equipment  for  ga- 

rage including  drill  press,  lathe  and  emery wheel,  power  driven. 

.  „  K»«i..  Wlchlt»— Brown  Bros.,  2175  West 
Douglass    St. — on*,     power    lathe. 
—?•"••  W'^hlta — Df-  Long  Machine  Wks, 
703   East  Murdock  St. — one  power  lathe. 
Kan..  Wichita— W.  Dyer.  229  South 

Lawrence  St.  (garage)^rlll  pre.s.s.  lathe, 
emery  wheel  and  cylinder  grinder  for 
t>ower  equipment. 

Kan.,  Wichita — East  Central  Garage,  923 
East  Central  St..  L.  J.  Campbell,  Purch. 
Agt. — power  drill  press,  emery  wheel,  and lathe. 

Kan.,  Wichita — J.  A.  Kammerer,  1016 
East  Murdock  Ave.,  (auto  parts) — one 
emery  wheel  and  one  drill  press  for  power 
equipment. 

Kan.,  Wichita — H.  Lofflnger,  118  North 
Emporia  St.  (garage) — lathe,  drill  press 
and  emery  wheel  for  power  equipment. 

Kan..  Wichita — R.  McMillian,  204  South 
Topeka  St. — one  power  lathe. 

Kan.,  WIchltq— Wichita  Welding  &  Ma- 
chine Wks.,  200  South  Topeka  St.,  P.  Eik- 

man,  Purch.  Agt. — power  lathe  and  drill 
press. 

Mich.,  Grand  Rapids — New  Era  Spring 
and  Specialty  Co.,  Cottage  Grove  Ave.,  S. 
AV. — punch  press,  back  geared,  with  5  in. 
stroke. 

Mich.,  Grand  Rapids — Northland  Lumber 
Co. — power  shear  and  punch,  with  24  In. 
throat,  to  shear  2  J   in.  bars. 

Sllch.,  Saginaw — C.  F.  Berger,  209  North 
Water   St. — machine   shop  equipment. 

Mo.,  Kansas  City — Solomon  &  Barnett, 
1509  Main  St. — small  tools  for  machine shop. 

Mo.,  St.  Louis — J.  O.  Coleman,  106  North 
3rd  St. — foot  power  lathe  and  electric 
grindersi 

N.  J.,  Jersey  City — H.  B.  Cooper,  339 
Grand  St. — 2  presses  and  rotary  slitting shears. 

N.  J.,  Mt.  Holly — ^A.  Shreve  (accessories 
and  repair  shop) — foot  power  screw-cutting lathe  and  vulcanizing  machine. 

X.  J.,  Flainfleld — W.  Woltz,  1244  Arling- 
ton Ave. — one  rivet,  back  geared  precision lathe. 

N.  Y.,  Buffalo — Jerge  Motor  Co.,  Inc., 
1647  East  Genesee  St. — equipment  for  pro- 

posed service  station  and  machine  shop. 
N.  Y.,  Copenhagen — Deer  River  Power 

Co.,  Central  Sta. — one  portable  electric 
drill,  110  volts;  portable  forge  and  blower for  field  shop. 

N.  Y.,  New  York — F.  and  M.  Novelty  Co., 
76  Spring  St.,  S.  Marcus,  Purch.  Agt. — one 
small  size  screw  machine. 

N.  y..  New  York— The  Superior  Skylight Co.,  Inc.,  466  4th  Ave. — three  drill  presses, 
2  power  saws,  emery  wheels,  several  vises, 
4  combination  punch  and  shears. 

N.  Y.,  Watertown— L,  Sager  Co.,  Court St. — small  lathe  suitable  for  tool  room,  (new or  used). 

N.  Y..  West  FaUs — W.  Reader — machin- 
ery, repair  tools  and  equipment  for  garage now  in  course  of  construction. 

O..  Cincinnati — Economy  Mchy.  Co  428 
East  Pearl  St..  J.  Flynn,  Sr.,  Purch.  Agt.— 6  small  .speed  lathes  8  in.  swing;  2  Brown and  Sharpe,  small  screw  machines,  (used). 
.„?'V,*^'"'''""*** — Jones  Machine  Tool  Co., 435  East  Pearl  St.,  dealer  in  used  machin- 

ery W  F.  Jones,  Purch.  Agt.— one  14  ft. vertical  boring  mill,  arranged  for  motor drive,    (used). 

O.  ColnmbuB — ^Higgy-Avery  Co.,  1199 
Franklin  Aye.,  (radio  and  electrical  ap- paratus), F.  E,  Avery,  Vice-Pres.— two screw  machines,  1  drill  press.  2  grinders, and   1   cutting  machine, 

O^  Lima— W.  H.  Harper,  Jr.,  1021  West High  bt. — hand  power  straight  shear  for i  in.  plate. 
Pa.,  Erlfr— Erie  Metal  Furniture  Co.,  E. Bauschard,  Secy,— Welders,  lathes,  and miscellaneous  machinery  for  new  factory. 

v^f"  Phila.— Alfred  Box  Co..  Front  and Poplar  Sts.  manufacturers  of  elevators and  hoists — boring  machine,  drills,  rivetlne machine,  small  tools  etc. 

\.nrf"T,*'''I'"£r^'''^".'y  Machine  &  Mfg.  Co., 4015  Paul  St. — equipment  for  shop  addi- 
tion. 

Pa..  Phlla.— O.  Hoffman,  3rd  and  Cayuga 
J?;...    ̂ '^  .'"l^*^ — several  new  machines  for addition,    including   boring   machine,    lathe, etc 

fl  ̂*-i.^'^'?in5^-  "^^  Lindsay,  5120  Wake- neld  bt. — additional  equipment  for  machine 
shop. 

Pa.,  Pittsburgh — The  Levenson  Co.,  33 
Pride  St. — single  end  punch  with  archi- 

tectural jaw  to  punch  holes  In  i  In.  plate. 
Pa.,  TltusTille  —  Titusville  Tank  and 

Conatr.  Co.,  c/o  W.  O.  Carlson  and  J. 
Martin — machinery  and  equipment  to  man- 

ufacture and  repair  steel  tanks,  tank  cars, 
boilers  and  all  kinds  of  metal  plate  con- 

struction work. 

Wis.,  Iron  River — M.  Happle — one  belt driven  lathe  mill. 

Wis.,  Kenosha — E.  B.  Moericke,  915  Salem 
Ave. — repair  machinery  for  proposed  ga- rage. 

Wis.,  Milwaukee — J.  L.  Austin  Mfg.  Co., 
419  Van  Buren  St.,  (hardware  specialties 
and  power  heads) — machine  tools  including 
lathe,  drill  press,  etc. 

Wis.,  Milwaukee — H.  E.  Krueger,  1040 
Holton  St. — ^mechanical   baking  equipment. 

Wis.,  Milwaukee— Bundle  Mfg.  Co.,  37th 
and  Cleveland  Ave.  (plumbing  fixtures), 
H.  Held,  Purch.  Agt. — edge  grinders. 

Ont.,  Owen  Sound — Bd.  of  Educ,  P.  H. 
Rutherford,  Secy. — equipment  for  manual 
training  department,  and  for  physics  and 
chemistry  laboratories  of  proposed  technical 
school. 

Ont.,  TUlsonburg — S.  E.  Barrett — equip- 
ment for  garage  and  auto  repair  shop  now 

under  construction. 

Que.,  Montreal — P.  Beaublen,  1675  Mas- 
son  St. — equipment  for  garage  and  repair 

shop. 

Que.,  Montreal — C.  Day,  49  Lincoln  Ave. 
— machinery  and  equipment  for  garage  anfl 
repair  shop. 

Que.,  Montreal — A.  Fortier,  1875  Cote  de 
Nelges  Rd. — bench  tools  for  auto  repair 
shop. 

8.  A.,  Para,  Brazil — ^A.  de  Albuauerque, 
caixa  postal  230 — machines  for  cutlery 
work,  also  machines  for  making  axes, hatchets,  etc. 

Machinery  Wanted 

Fla.,  Jacksonville  —  Florida  Fly  Exit 
Screen  Co.  c/o  T.  B.  Elton.  Mgr. — screen- 

ing and  woodworking  machinery  for  pro- 
posed  factory. 

Oa.,  Some — Battery  Mchy.  Co.,  L.  D. 
Yeargon,  Purch.  Agt. — one  10  x  IS  latest 
model  IngersoU-Rand  belt-driven  air  com- 

pressor (used). 
111.,  Chicago — ^Alemlte  Die  Castings  and 

Mfg.  Co.,  2640  Belmont  Ave. — nickel  plat- 
ing outfit,  6  volts,  2,000  amperes. 

ni.,  Chicago — M.  Lange,  3735  North 
Whipple  St. — cylinder  press  and  job  press. 

lit.  Freeport— C.  E.  Meyer  &  Co.,  327 
East  Spring  St. — vinegar  presses. 

lU.,  Oak  Park — Oak  Park  Oak  i^aves, 
1112-24  North  Blvd. — new  power  cylinder 
press,  linotypes  and  printing  equipment  for 
daily  newspaper. 

la.,  Des  Moines — Des  Moines  News,  The 
Arcade  —  newspaper  equipment,  presses, 
linotype  machines,  etc, 

Kan,.  Wichita— The  Star.  1241  Wabash 
Ave.,  H.  T.  Simms.  Purch.  Agt. — one  6 
column  power  cylinder  press  for  newspaper 
work ;  prefer  Babcock  press. 

Ky..  Franklin — Vi-Car  Oil  &  Refining  Co., 
Inc.,  J.  L.  Ninral,  Purch.  Agt. — machinery 
and  equipment  for  new  refining. 
Mich.,  Detroit  —  A.  Rosenthal,  636 

Catherine  St.  —  woodworking  machinery 
suitable   for  making   store   fixtures. 

Minn.,  Minneapolis — Ry-Krisp  Co..  2120 
Lyndale  Ave.,  S.,  food  products,  J.  G.  Prie- 
deman.  Secy. — two  motors,  hangers  and 
shafting,  for  building  now  in  course  of  con- struction. 

Mo.,  St.  Louis — Kitlark  Electric  Mfg.  Co., 
3940  Easton  Ave. — polishing  machinery  and 
power  equipment. 

N,  J.,  Camden — Kieckhofer  Container  Co., 
Thorne  and  Cooperwood  Sts.,  manufactur- 

ers of  containers — saw  tables,  cutting 
knives,  moulding  machines,  riveting  ma- 

chines for  paper  boxes,  and  metal  working machines. 
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N.  Y.,  Alleghany — J.  Eisert — medium 
size,  power,  cream  separating  macliine. 

N.  Y..  Attica — W.  Ranger — 1  rip  saw 
with  table,  eitlier  wood  or  iron. 

N.  ¥.,  BinKliamton — T.  Snopelt,  R.  F.  D, 
Xo.  5 — maciiinery  and  equipment  for  saw 
and  planing  mill. 

X.  Y..  Buffalo — Buffalo  Smelting  Co., 
Inc.,  12  Peoria  St.,  G.  Giesser,  pres. — ma- 

chinery and  equipment  to  smelter  and  refine 
copper,  brass  and  other  metals,  for  pro- 

posed plant  on  Tonawanda  and  Pacific  Sts. 

N.  Y.,  Buffalo — Buffalo  Tool  &  Supply- 
Co.,  20  Henry  St. — woodworking  machin- ery. 

N.  Y.,  Buffalo— City  of  Buffalo,  Commis- 
sioner of  Parks  and  Bldgs.,  Room  6,  Muni- 

cipal BIdg. — will  receive  bids  until  June  12 
for  refrigeration  machines. 

N.  Y.,  Buffalo — F.  W.  Fidler,  19  Lever- 
ing Ave. — welding  machines. 

N.  Y..  Buffalo— J.  W.  Kawczynski,  27 
LaTour  St. — machinery  to  manufacture  ice 
boxes,  show  cases,  counters  and  soda 
fountains. 

N.  Y.,  Buffalo — Natl.  Biscuit  Co..  Inc., 
217  Ellicott  St,— air  washing,  purifying 
machinery,  heating  and  cooling  devices  and 
electric  power  plant  for  new  bakery  now 
under  construction. 

IV.  Y.,  Buffalo — L.  P.  Reimann,  (j9  North 
Division  St,  contractor  and  manufacturer 
of  ladders — small  machinery  and  equip- 

ment for  proposed  addition  to  ladder  shop. 
N.  Y„  Buffalo — Standard  Oil  Co.  of  N.  T., 

1103  EHk  St. — machinery  and  equipment 
for  proposed  pump  house. 

V.  Y.,  Buffalo — A.  R.  Ziebarth,  217  Leroy 
Ave. — machinery  to  manufacture  wood  and 
metal  automobile  bodies. 

N.  Y.,  Chanmont — Adams,  Duford  Co., 
(quarrys),  B.  B.  Johnson,  Purch.  Agt. — 
heavy  duty  swing  cut-off  saw  and  limestone 
rock  drills  for  compressed  air  operation. 

N.  Y..  Lewlston — Cuyler  Packing  Co., 
Inc — machinery  and  equipment  for  new 
packing  house. 

N.  Y.,  New  York— Erie  R.R.,  50  Church 
St.,  w.  R.  Collins,  Mgr.  Purch. — machinery 
for  locomotive  repair  shops  at  Homell, 
N.  T.     List  not  yet  compiled. 

N.  Y..  Niagara  Falls — Defiance  Paper  Co., 
Walnut  and  3rd  Sts. — large  paper  making 
machine,  capacity  30  ton  per  day,  for  new 
$200,000   addition. 

N.  Y.,  Rochester— C.  F.  Dietz,  81 J  Adams 
St. — saw  mills,  new  or  used. 

N.  Y..  Rochester — E.  T.  Gilbert  Mfg.  Co., 
228  South  Ave. — 1  power  paper  cutting  ma- 

chine.  32  in.  or  larger. 

N.  Y.,  Rochester — P.  E.  Wvner.  Portland 
Ave. — small  machinery  air  compressor,  etc.. for  accessory  and  gas  station. 

N.  Y.,  Waterloo — Geneva  Preserving  Co., 
59  Swift  St. — special  machinery  and  equip- 

ment to  manufacture  and  pack  sauerkraut. 

N.  Y.,  Webster — Webster  Co-operative 
Cold  Storage  Assn.,  machinery  and  equip- 

ment for  proposed  cold  storage  plant. 

N.  C.  Asheville — Felstone  Co.,  Hajrwood 
Bldg. — machinery  for  the  manufacture  of 
concrete  blocks  and  some  woodworking  ma- 
chinery. 

^  ̂S  "..  Valley  City— Valley  City  Peoples 
Opmlon,  W.  G.  Strieb,  Purch.  Agt. — print- 
mg  equipment  and  book  folder. 

O.,  Columbus — Henderson  Tire  and  Rub- 
S.^!r.  *-?;•    Goodale    St.    and    Hocking   Valley 
R.R.,   C.   O.  Henderson,   Pres.   and  Mgr.   2 
vulcanizing  machines. 

O.,  Zanesvllle — C.  Findeiss  &  Son,  Mus- 
kingum  Ave.,    (manufacturer  of   leather)   

modem  tanning  machinery,  belt  driven. 

Pa.,  Chester — Chester  Lace  Mills,  Clay- 
ton and  Trainer  Sts. — spindles  and  knitters. 

Pa.,  Marienville — Marienville  Express,  J. 
A.  Haas,  Purch.  Agt. — cylinder  newspaper 
press  and  one  8  x  12  Price  Job  press. 

Pa„  McKeesport — W.  R.  Dillon.  1406 
Jenny  Lind  St,— machinery  and  complete 
outfit  for  the  manufacture  of  pop  beverages. 

Pa.,  PhJla.— G.  Barrie  &  Sons  Co.,  1313 
Walnut   St. — equipment   for   printing   plant. 

Pa..  Phlla.— Dearnley  Bros.  Worsted  Co., 
Chetlen  Ave.  and  Boynton  St.,  J.  S.  Dearn- 

ley. Purch.  Agt. — cards,  combs,  spinning spmdies,   etc. 

Pa.,  Phlla.— C.  H.  Mastland  &  Sons. 
Westmoreland  and  Collins  Sts.,  (carpet 
weavers) — broad   looms  and  narrow  looms. 

^  Pa..  Phlla. — Thompson  Printing  Co.,  312 
Cherry  St. — additional  presses  and  equip- 

ment for  new  plant. 

Pa..  Phlla.- T.  Wolstenholme  &  Sons  Co.. 
Frankford  Ave.  and  Westmoreland  St.^L. 
F.  Schaeffer,  Purch.  Agt. — spindles,  worsted card  and  combs. 

Pa.,  Pittsburgh — South  Pennsylvania  Oil 
Co.,  331  4th  Ave. — machinery  and  equip- 

ment for  large  gasoline  plant  now  in  course 
of  construction  at  Van,  Pa, 

Pa..  Rochester — Amer.  Borax  Co.,  Inc., 
c/o  W.  C.  McKinney,  Dir.,  6334  Forbes  St., 
Pittsburgh —  machinery  for  the  manufac- 

ture or  cultivating  of  raw  borax. 

Pa.,  Sharon — Star  Fdry.  and  Machine 
Co.,  North  Water  Ave.,  J.  Brahney,  Genl. 
Mgr.— equipment  for  cast  iron  and  steel 
foundry  now  under  extensive  repairs. 

Pa..  York — Frick  Co.  Inc.,  48  East  Mar- 
ket St. — equipment  for  new  foundry  now  in 

course  of  construction. 

Va.,  Roanoke — White  Fdry.  Co.,  613  10th 
Ave. — foundry   equipment   and   machinery. 

Wis..  Cudahy — Bd.  of  Vocational  Educ, J.  P.  Beuscher,  Secy. — equipment  and  ma- 
chinery for  proposed  vocational  school. 

Wis.,  Milwaukee — Callaway  Fuel  Co.  703 
North  Water  St.,  E.  Callaway,  Purch  Agt. 
— motor  driven  coal  handling  machinery. 

Wis..  Milwaukee — C.  Hach.  694  Linus 
S3t. — mechanical  baking  equipment,  electric motor. 

Wis..  Milwaukee — The  Van  Buren  Garage 
Co.,  Martin  and  Van  Buren  Sts. — gas  stor- 

age tank  with  pump  for  proposed  garage. 

T;.,J^i''"'T,'"^*'"''*^~'^''^B'*'"a-  Journal,  R.  R. Elliot,  Purch.  Agt.— typesetting  machine. 

Wyo.,  Casper— Mid-Western  Torpedo  Co., 
Inc.,  J.  L.  Wilson,  Genl.  Mgr. — special  ma- 

chinery to  manufacture  nitro-glycerine. 
N.  8.,  HaUfax— Hillis  &  Son,  209  Hollis 

bt. — equipment   for   proposed    foundry. 
Out.,  Tara — Hespeler  Novelty  Co    Ltd.   

equipment  and  machinery  to  manufacture novelties. 

Ont..  Toronto— F.  F.  Pry.  Ltd.,  43  Scott 
bt.,  G.  o.  McClay,  Purch.  Agt.— air  com- 

pressing   outfit    with    drills,    also    drilling 

r^^^^iU  'T*''i'"'.i~f*^?'^S  ̂ "'t  Packing Co.,  Ltd.,  J.  B.  Scolari,  Treas.— machinerv 
and  equipment  for  a  chain  of  fruit  packing houses  to  be  constructed  along  western coast  of  Mexico. 

2iiii»iiiimii.i,i,m,.„„i„„,mm„„„„„„„„„„„„„„„„„„„„„„„„,„„„   ,„^ 

I     Metal  Working  Shops 

Pa..  PhUa— A.  J.  Reach  &  Co.,  Tulip  and 
faimer  Sts. — leather  working  machines, winding  machines,  small  tools,  lathe,  etc 

iMiiiDiitiiDmiiitiiiiiHiuMniitiimiit   iiimiKiitiif 

^T^^'i  Mereed  — The  Directors  of  the Merced  Irrigation  District  will  soon  award 
the  contract  for  the  construction  of  a  1 story  garage  and  machine  shop.  I  W Hoover,  Planada,  Archt. 

Conn^  Stamford — Victor-Page  Motors Corp.,  Farmingtondale,  N.  Y.,  has  awarded tne  contract  for  the  construction  of  a  1 
story.  60  X  90  ft.  factory  addition  here,  on Melrose  St.  Estimated  co.st  $30,000.  Pri- vate plans. 

i^T^Hvi  ̂ '«a?o — G.  S.  Kingsley,  Archt.,  109 North  Dearborn  St.,  is  receiving  bids  for the  construction  of  a  1  story,  125  x  150  ft 
garage  at  3301-3309  North  Halsted  St.,  for G.  Wittbold  Co.,  745  Buckingham  PI. Estimated   cost   $90,000. 

la..  Atlantic — Shranger  &  Johnson,  Inc., manufacturer  of  lightning  rods  and  spe- 
cialties, has  awarded  the  contract  for  the construction  of  a  1  story  factory. 

Mass.,  Cambrldgeport — Simplex  Wire  & Cable  Co.  has  awarded  the  contract  for  the 
construction  of  a  4  storv.  90  x  100  ft    fac- 

i^^^'^^J?'''"""  °"  Green  St.  Estimated  cost $75,000. 
Mass..  East  Cambridge  (Boston  P.  O.)   

Boston  &  Maine  R.R.,  North  Station.  Box- 
ton,  is  receiving  bids  for  the  construction  of 
a  1  story  80  x  2.io  ft.  repair  shop.  here. Estimated  co.st  $100,000.  A.  B.  Corthell 
c/o  owner,  Ch.  Engr. 

Mass..  Lowell — Middlesex  Machine  Co., Paige  St.,  has  awarded  the  contract  for  the construction  of  a  1  storv,  50  x  75  ft  shop 
on  Leo  St„  for  the  manufacture  of  plumbing supplies.  Estimated  cost  $20,000.  Private 
plans. 

Mass.,  Salem — The  Hygrade  Lamp  Co., 60  Boston  St.,  has  awarded  the  contract 
for  the  construction  of  a  4  story,  50  x  100 ft.  factory.     Estimated  cost  $75,000. 

Mass.;  Westfleld- The  Foster  Machine 
Co.,  South  Broad  St.,  manufacturer  of  tex- tile machinery,  has  awarded  the  contract 
tor  the  construction  of  a  1  story.  80  x  120 
ft.  addition  to  its  plant,  also  for  3  other 
structures,  each  30  x  50  ft.,  for  various 
uses.     Estimated  cost  $40,000. 

Mich.,  Detroit — The  Hupp  Motor  Car  Co. 
East  Milwaukee  St.,   is  building  a   4   story 
79   X   400    ft.,   and   a   4   story   52   x   396    ft. addition  to  its  plant  on  East  Milwaukee  and 
Mount  Elliott  Aves.     Estimated  cost  $200  - 
000,     C.  D.  Hastings,  Pres.  and  Genl.  Mgr. 
.    N.  J.,   Belleville — Thompson   Machine  Co. IS  receiving  bids  for  the  construction  of  a 
2  story  factory.     Estimated   cost   $150,000. Fletcher-Thompson,  Inc.,  542  Fairfield  Ave. 
Bridgeport,  Conn.,   Engrs.  and  Archts.     In- 

^Siff'^M^,,"'*'*''    '"    May    15    issue,    under 
Melville. 

N  ,1.,  Camden— W.  C.  Davis,  731  Hunter 
bt.,  has  awarded  the  contract  for  the  con- 

ft''"?Vs°s"  w=.^i„  ̂ *^°7-  *^  "^l"?  "•  garage, ?L  IIP  Haddon  Ave.  Estimated  cost $dU,UUO. 

r^  ̂-mi-  °*  ̂ *''" — "The  Kieckhofer  Container Lo„  Thome  and  Cooperwood  St.,  Camden, 
has  awarded  the  contract  for  the  construc- 

tion of  a  1  and  2  story  container  factory, 
here.     Estimated  cost  $500,000. 

N.  Y.,  Buffalo — Hotel  Statler,  Inc.,  Wash- 
ington and  Swan  Sts.,  plans  to  build  a  ga- 

rage, SOO  car  capacity,  on  Mohawk  St. 

loJl-  J^-.  5°*'^"'''~J<'''ge  Motor  Co.,  Inc., ,L^.^'  <5enesee  St„  plans  to  build  a  102 X  105  ft.  service  station  and  machine  shop. Estimated  cost  $18,000.  Architect  not  an- nounced. 

N.  Y..  Glendale  (Long  Island)— V  &  O 
Press  Co.,  Dry  Harbor  Rd.,  manufacturer  of 
power  presses  and  sheet  metal  working  ma- 

chinery, will  soon  receive  bids  for  the  con- 
struction of  a  1  story,  100  x  500  ft.  factory addition.     Private  plans. 

N.  Y.,  New  York — Dochterman  Realty 
Co.,  c/o  J.  M.  Felson,  Archt.  and  Engr., 1133  Bway.,  will  soon  receive  bids  for  the construction  of  a  2  story  garage  at  11  Jane 
St.     Estimated  cost  $100,000. 

T^r'^V  ̂ "  Syacuse — Gere  &  Willis,  Inc.,  320 West  Genesee  St.,  plans  to  build  a  60  x  264 
ft.  garage,  service  station  and  repair  shop, 
on    West    Genesee    St.         Estimated     cost 

O.,  Cleveland — The  J.  L.  Free  Co.,  real 
estate,  1004  Prospect  Ave.,  has  had  plans 
prepared  for  the  construction  of  a  2  story, 
110  X  110  ft.,  garage  on  Prospect  Ave. Estimated  cost  $75,000.  Watoon  Eng.  Co.. 
Cook  Bldg.,  Archts  and  Engrs. 

O.,  Cleveland— R.  Haldi,  10020  Detroit 
Ave,,  has  awarded  the  contract  for  the  con- 

struction of  a  1  story,  60  x  80  ft.  garage. Estimated  cost  $40,000. 

O.,  Cleveland — The  Independent  Towel  & 
Supply  Co.,  1822  Central  Ave.,  is  receiving bids  for  the  construction  of  a  1  and  3  storv 
80  X  100  ft.  and  70  x  90  ft.  laundry  and 

^",??^,'A«^L„'^2?,..Central  Ave.  Estimated 
cost  $100,000.  Christian,  Schwarzenbery  & Gaeda,  1900  Euclid  Ave.,  Archts. 

O.,  Cleveland— L  Margolin,  10527  Church- ill Ave.,  IS  having  plans  prepared  for  the 
construction  of  a  2  story,  BO  x  123  ft    ga- 

Jirnnn"  F/^,',r  ̂ •""r']  S'"  Estimated  cost 
$60,000.     M.  Weis,  Union  Bldg.,  Archt. 

«^9"J'^^''TlV"i~-'^^^  Ohio  Crank  Shaft  Co., 
982  East  152nd  St..  had  plans  prepared  for the  construction  of  a  1  story,  60  x  200  ft 

'^"^"JJa  A'„  ̂ ^"O  Clement  Ave.  E.stimated cost  $60,000.  W.  J.  Wefel,  1836  Euclid  Ave., Archt. 

O..  Cleveland — Sands  Mfg.  Co.,  5407 Sweeney  Ave.,  has  awarded  the  contract 
tor  the  construction  of  a  2  story,  65  x  100 
ft.  factory  for  the  manufacture  of  water 
heaters,  on  East  55th  St.  and  Sweeney  Ave. 
Estimated  cost   $40,000.     Private  plans. 

p..  Cleveland — The  York  Ohio  Ice  Ma- chine Co.,  1106  Woodland  Ave.,  has  had 
plans  prepared  for  the  construction  of  a 
1  and  2  story,  100  x  132  ft.,  oflice,  warehouse 
and  factory  on  West  28th  St.  and  Washing- 

ton Ave.  Estimated  cost  $60,000.  E.  Mc- 
George  &  A.  G.  Simon,  1900  Euclid  Ave.. Archts. 

O.,  Euclid— O.  E.  Brown,  c/o  Elf  Motor 
Co.,  7000  Euclid  Ave.,  Cleveland,  is  having 
plans  prepared  for  the  construction  of  a 
1  story  garage.  Estimated  cost  $40,000. Private  plans. 

O..  Lakewood  (Cleveland  P.  O.) — W.  C 
Schultz.  11913  Detroit  Ave.,  will  soon  award 
the  contract  for  the  construction  of  a  1 
story  76  x  97  ft.  garage  and  commercial 
building,  on  Detroit  and  Love  Aves.  Esti- 

mated cost  $40,000.  O.  N.  Chamberlin, 
1532  Spring  Garden  Ave.  Archt. 
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Pa.,  Bradford — Bradford  Refining  Co.  has 
awarded  the  contract  for  the  construction 
of  a  refinery  on  Foster  Brook.  Estimated 
cost  $50,000.  L.  E.  Mallory.  Jr.,  Newell 
Bldk..  Secy.     Private  plans. 

Pa.,  Enola — ^Pennsylvania  R.R.,  Broad  St. 
Sta.,  Phila.,  will  soon  receive  bids  for  the 
construction  of  a  1  story  100  x  600  ft.  repair 
shop.  here.  Estimated  cost  $500,000.  A.  C. 
Shand,  Ch.  Engr. 

Pa.,  Phila. — The  Commercial  Truck  Co., 
Hunting  Park  and  Rising  Sun  Ave.,  has 
awarded  the  contract  for  the  construction  of 

.a  3  story.  160  x  175  ft.  garage  and  service 
station  on  Franklin  Sq.  Estimated  cost 
$500,000. 

Pa..  PhUa.— H.  S.  French,  c/o  P.  H.  Tyre, 
Archt.,  1509  Arch  St.,  will  soon  receive  bids 
for  the  construction  of  a  5  story.  80  x  100 
ft.  salfs  and  service  station  on  Girard  and 
Frankford  Aves.     Estimated  cost   $250,000. 

Pa.,  Phila.— G.  W.  Lindsay,  5120  Wake- 
field St.,  has  awarded  the  contract  for  the 

construction  of  a  2  story,  40  x  100  ft,  ma- 
chine shop  at  5116  Wakefield  St.  Estimated 

cost  $35,000.  H.  N.  Miller,  34  South  17th 
St.,  Archt. 

Pa„    '  hlla   Philadelphia    Trainrail    Co., 
109  '  ..St  Tusculum  St.,  has  awarded  the 
cor-. act  for  the  construction  of  a  1  story, 
6C  X  90  ft.  factory,  for  the  manufacture 
c'f  switches  and  frogs,  on  Ontario  and 
"Veckel  Sts.    Private  plans. 

Pa.,  'PtttBbnrgb — Fleischmann  Co.,  701 
'  'ashington  St.,  New  York  City,  is  having i  ans  prepared  for  the  construction  of  a  2 

^•jry,  75  X  175  ft.  garage,  warehouse  and 
r.flce  building  on  Allegheny  and  Western 
its.,  here.     Estimated  cost  $50,000. 

Pa..  PlttsburKh — ^Jones  &  Laughlin  Steel 
C  ■>.,  3rd  Ave.  and  Ross  St.,  is  having  plans 
prepared  for  the  construction  of  a  1  story. 
200  X  200  ft.  roll  plant,  machine  shop  and 
polishing  plant,  on  South  27th  and  28th 
Sts.    D.  L,  McKeel,  c/o  owner,  Engr. 

Pa.,  Prlmos — Jones  Machine  Wks.,  53rd 
St.  and  Landsdown  Ave.,  Phila.,  has 
awarded  the  contract  for  the  construction 
of  a  1  story.  60  x  200  ft.  machine  shop, 
here.  Estimated  cost  $50,000,   Private  plans. 

Pa.,  TItnsvllle — Titusville  Iron  Wks.  Co.. 
plans  to  build  a  large  foundry.  Estimated 
cost  $40,000.  Private  plans.  J.  W.  Boone, 
Secy,  and  Treas. 

Pa.,  WlUlamgport — C.  F.  Dietrick.  Wind- 
sor Caffe,  Pine  St.,  plans  to  build  a  2  story, 

90  x  150  ft.  garage  and  repair  shop  on 
Hepburn  St.     Estimated  cost  $100,000. 

B.  I..  Providence — The  Winsor  &  Jerauld 
Mfg.  Co.,  223  Harrison  St.,  manufacturer  of 
textile  machinery,  has  awarded  the  contract 
for  the  construction  of  a  1  story,  50  x  150  ft. 
and  20  x  60  ft.  addition  to  Its  factory,  on 
Harrison  St.     Estimated  cost  $40,000. 

Wl§.,  Appleton  —  Wisconsin  Traction. 
Heat,  Light  &  Power  Co.,  is  taking  bids 
for  the  construction  of  a  1  story,  50  x  86 
ft.  garage  and  service  station.  Estimated 
cost  $45,000.  D.  C.  Beaulieu,  Appleton, 
Engr. 

Wl».,  Kenosha — B.  B.  Moericke,  915 
Salem  Ave.,  is  receiving  bids  for  the  con- 

struction of  a  1  story  50  x  125  ft.  garage. 
Estimated  cost   $50,000.     Private  plans. 

Wl».,  Milwnokee — Nash  Motors  Co.,  Clem- 
ent Ave.,  has  awarded  the  contract  for  the 

construction  of  a  3  story,  100  x  400  ft. 
addition  to  its  factory.  Estimated  cost 
$250,000.     Private  plans. 

Wl».,  Miluaakee^ — Van  Buren  Garage  Co., 
Martin  and  Van  Buren  Sts.,  has  awarded 
the  contract  for  the  construction  of  a  1  and 
2  story  90  x  126  ft.  garage.  Estimated 
cost  $65,000. 

WU.,  Racine — Belle  City  Incubator  Co., 
15th  St.,  has  awarded  the  contract  for  the 
construction  of  a  2  story,  60  x  85  ft.  factory 
for  the  manufacture  of  Incubators.  Esti- 

mated cost  $25,000.  J.  Robar,  Pres. 
Private  plans. 

Wis..  Waokeaba — The  Spring  City  Auto 
Co.,  220  West  Main  St.,  is  having  revised 
plans  prepared  for  the  construction  of  a 
I  story,  34  X  150  ft.,  addition  to  its  garage. 
Estimated  cost  $40,000.  M.  F.  White,  68 
Wisconsin    St.,    Milwaukee,    Archt. 

N.  8..  Halifax— Hillig  &  Son,  209  Hollls 
St.,  has  awarded  the  contract  for  the 
construction  of  a  foundry.  Estimated  cost 
$50,000.      Engineer    not    announced. 

•.„".'":'  J"*"*  Colborne — The  International Nickel  Co.  of  Canada.  Ltd..  is  receiving 
bids  for  the  construction  of  a  1  story,  94 
X  384  ft.  electrolytic  nickel  refinery.  J  T. 
Kemp,  Aest  Genl.  Mgr. 

Ont..  TUlsonburg — S.  E.  Barrett  Is  build- 
ing a  garage  and  auto  repair  shop.  Esti- 

mated cost  $42,000. 

giiitnitttriiiiiiMitiiiiiiitittiiiitiiittitiiiiHtiiiiitriHiiiitrMniMtiiitMKttitimtttititniiiiiu 

I   General  Manufacturing  j 

Cal.,  Colusa — California  Prune  and  Apri- 
cot Growers,  Market  and  San  Antonio  Sts., 

San  Josfi,  are  having  plans  prepared  by 
their  engineering  and  construction  dept., 
A.  Grubb,  in  charge,  for  the  construction 
of  a  IJ  story  packing  plant  on  Coopers 
Extension  Tract,  here.  Estimated  cost 

$125,000. 
III.,  Chicago — Roberts  &  Oakes,  141  West 

Jackson  Blvd.,  plans  to  build  a  packing 
plant  on  45th  St.  and  Racine  Ave.  Esti- 

mated cost  $500,000.  Architect  not 
selected. 

Mo.,  Lcwiston — The  Lewiston  Bleachery 
&  Dye  Wks.,  Lisbon  St.,  will  soon  award 
the  contract  for  the  construction  of  a  3 
story,  40  x  110  ft.,  addition  to  its  sheeting 
department.  Estimated  cost  $45,000.  Pri- 

vate plans. 

Me.,  FlttsHeld — Amer.  Woolen  Co.,  Law- 
rence, Mass.,  wll  soon  award  the  contract 

for  the  construction  of  a  3  story  50  x  90 
mill  addition,  here.  Estimated  cost  $40,000. 
Private  plans. 

Me.,  Rumford — The  Oxford  Paper  Co., 
has  awarded  the  contract  for  the  con- 

struction of  a  2  story  addition  to  Its  plant. 
Estimated  cost   $50,000. 

Mass.,  Easthampton  —  Hampton  Co., 
Pleasant  St.,  has  awarded  the  contract  for 
the  constructon  of  a  5  story,  70  x  100  ft. 
addition  to  its  cotton  mercerizing  plant. 
Estimated  cost   $300,000. 

Mass.,  Newton — Shepherd  Worsted  Mills 
has  awarded  the  contract  for  the  construc- 

tion of  a  1  story,  45  x  145  ft.  dyehouse 
on  California  St.  Estimated  cost  $35,000. 
Private  plans. 

Mass.,  North  Andover — Buttons  Mills  will 
soon  award  the  contract  for  the  construc- 

tion of  a  1  story,  70  x  105  ft.  (worsted) 
weave  shed.  Estimated  cost  $35,000.  The 
Russell  Co.,  50  State  St.,  Boston,  Plant 
Mgrs. 

Minn.,  South  St.  Paul — R.  N.  Katz  Pack- 
ing Co.,  South  St.  Paul,  and  352  East  6th 

St.,  St.  Paul,  is  having  plans  prepared  for 
the  construction  of  a  3  story,  50  x  130  ft. 
packing  plant  and  a  1  story,  34  x  36  ft. 
office  building.  -Estimated  cost  $100,000. 
Henschien  &  McLaren,  37  West  Van  Buren 
St.,  Chicago,  Archts. 

N.  H.  Laconia-^The  Pitman  Mfg.  Co.  has 
awarded  the  contract  for  the  construction 
of  a  3  story,  65  x  -100  ft.  dyehouse  for  tex- 

tile plant.     Estimated   cost   $60,000., 

N.  J.,  Camden— Haddon  Press  Co..  New 
Park  Ave.  and  'Whitehorse  Pike,  has awarded  the  contract  for  the  construction 
of  a  1  story,  90  x  440  ft.  printing  plant, 
on  19th  and  Federal  Sts.  Estimated  cost 
$225,000. 

N.  Y..  Alden — Erie  Coimty,  Court  House, 
Buffalo,  Is  having  plans  prepared  for  the 
construction  of  various  buildings  Including 
administration  building,  shop,  laundry, 
bakery,  women  and  juvenile  buildings,  on 
the  County  Farm,  here.  Estimated  cost 
$150,000.  G.  Diehl,  BUicott  Sq.,  Buffalo, 
County  Engr.  W.  J.  Beardsley,  c/o  County 
Engineer,   Archt. 

N.  Y..  Clyde — A.  D.  Collier  plans  to  build 
a  cold  storage  plant  of  60,000  bbl.  capacity. 
Estimated  cost  $180,000  to  $200,000.  Archi- 

tect  not   selected. 

N.  Y.,  Newark — Philllps-Werth  Optical 
Co.,  Rochester,  N.  Y.,  has  awarded  the 
contract  for  the  construction  of  a  1  story 
52  X  175  ft.  optical  factory  on  North  Main 
St. 

N.  v..  Palmyra — Meadowbrooks  Products 
Co.,  Inc.,  extracts  and  toilet  preparations, 
C.  B.  Beal,  Purch.  Agt. — small  machinery 
for  manufacture  of  extracts. 

N.  Y.,  Yonkers — Alexander  Smith  &  Soti, 
Elm  Ave.,  has  awarded  the  contract  for  the 
construction  of  a  4  story,  16  x  206  ft. 
addition  to  its  plant  for  the  manufacture 
of  carpets.     Estimated  cost  $300,000. 

N.  Y.,  Webster — Webster  Co-operative 
Cold  Storage  Assn..  has  awarded  the  con- 

tract for  the  construction  of  a  4  story  cold 
storage  plant. 

N.  C,  Ashevllle — Felstone  Co.,  Haywood 
Bldg..  will  soon  receive  bids  for  the  con- 

struction of  a  1  story,  50  x  100  ft.  factory 
for  the  manufacture  of  concrete  blocks, 
etc.  Estimated  cost  $15.000-$18,000.  Pri- 

vate plans.     W.  L.  Gravatt,  Secy. 

O.,  Canton — The  Hygienic  Products  Co., 
715  Walnut  St.,  S.  E.,  manufacturer  of 
cleaning  powder,  has  awarded  the  contract 
for  the  construction  of  a  2  story,  50  x  70 
ft.  factory.  Estimated  cost  $40,000.  Noted June  1. 

O.,  Cleveland — The  Ingraham  Waste  & 
Supply  Co.,  1539  Columbus  Rd.,  plans  to 
construct  a  2  story,  factory  and  warehouse 
at  1450  Hamilton  Ave.  Estimated  cost 
$oO,000.  Architect  not  selected.  W.  E. 
Monsor,   Pres. 

O.,  Cleveland — Rothkopf  Bros.,  6112  Cen- 
tral Ave.,  will  soon  award  the  contract  for 

the  construction  of  a  2  story  36  x  130  ft 
dairy  at  10712  Superior  Ave.  Estimated 
cost  $75,000.  A.  Sogg,  319  Hippodrome 
Bldg..  Archt. 

C,  Cleveland — The  Ward  Baking  Co., 
c/o  J.  B.  Arthur,  St.  Marys  St.  and 
Southern  Blvd.,  New  York,  has  awarded 
the  contract  for  the  construction  of  a  3 
and  5  story,  240  x  315  ft.  bakery  on  East 
45th  St.  and  Windsor  Ave.,  here.  Esti- 

mated cost  $500,000.     Noted  March  23. 

O.,  Daytoii-iTh^  Dayton  Biscuit  Co., 
Webster  St.,  has  awarded  the  contradt  for 
the  construction  of  a  3  story,  75  x  90  ft. 
factory.     Estimated   cost   $75,000. 

C  Eaton — Baton  Farmers  Equity  Co. 
has  awarded  the  contract  for  the  construc- 

tion of  a  grain  elevator  and  mill.  Esli- 
mated  cost  $17,500. 

C,  Yoangstown — The  Ward  Baking  Co., 
St.  Marys  St.  and  Southern  Blvd.,  New 
York,  has  awarded  the  contract  for  the 
construction  of  a  3  story,  114  x  231  ft. 
bakery,  here.  Estimated  cost  $250,000. 
Noted   April   6. 

Pa.,  Chester — Chester  Lace  Co.  has 
awarded  the  contract  for  the  construction 
of  a  1  story,  60  x  80  ft.  lace  factory.  Pri- 

vate plans. 

Pa.,  McKees  Rocks — The  Chesebrough 
Mfg.  Co..  17  State  St..  New  York  City,  is 
havmg  plans  prepared  for  the  construction 
of  a  2  and  3  story,  143  x  195  ft.  plant  for 
the  manufacture  of  vaseline,  consisting  of  7 
buildings.  Including  power  house,  boiler 
house,  warehouse  and  manufacturing  build- 

ings. Estimated  cost  $500,000.  Hunting 
Davis  Co.,  Century  Bldg.,  Pittsburgh, Archts. 

Pa.,  Phila. — H.  Barton  &  Sons  Co.,  109 
South  3rd  St.,  will  soon  award  the  contract 
for  the  construction  of  a  2  story,  40  x  105 
ft.  factory,  for  the  manufacture  of  sand 
paper  and  abrasives,  in  the  Holmesburg 
Dist.  Estimated  cost  $25,000.  Tilden  & 
Register,  1525  Locust  St.,  Archt. 

Pa,,  Phila. — The  Deamley  Bros.,  Chester 
Ave.,  has  awarded  the  contract  for  the 
construction  of  a  3  story,  74  x  98  ft.,  spin- 

ning factory  on  Chester  Ave.  and  Boyn- 
ton  St.     Noted  April   27. 

Pa.,  Phila. — Sax  &  Hilbert.  Engrs..  Pen- 
fleld  Bldg.,  will  soon  receive  bids  for  the 
construction  of  a  4  story,  100  x  133  ft,  fac- 

tory, for  the  manufacture  of  sporting  goods, 
on  Memphis  and  Eyre  Sts.,  for  A.  J.  Reach 
Co.,  Tulip  and  Palmer  Sts.  Estimated  cost 

$200,000. 
Pa.,  Phila. — Thompson  Printing  Co.,  312 

Cherry  St.,  has  awarded  the  contract  for 
the  construction  of  a  5  story,  80  x  120  ft. 
printing  plant,  at  1127  CallowhlU  St.  Esti- 

mated cost  $200,000.  Ballinger  Co.,  12th 
and  Chestnut  Sts.,  Archts. 

Pa.,  Rochester — Amer.  Borax  Co.,  Inc., 
c/o  W.  C.  McKinney,  Dir.,  6334  Forbes  St„ 
Pittsburgh,  plans  to  build  a  3  story,  400  x 
600  ft.  borax  factory.  Estimated  cost  $150,- 
000.     Architect  not  announced. 

Pa.,  Rochester — Davies  Ahrens  McKiney 
Co.  is  having  plans  prepared  for  the  con- 

struction of  a  1  story  30  x  50  ft.  power 
plant  and  two  3  story  50  x  100  ft.  factory 
buildings,  for  the  manufacture  of  boracic 
acid.  Estimated  cost  $90,000.  Austin  Co., 
16112  Euclid  Ave.,  Cleveland,  O.,  Engrs. 

Pa.,  Washington — Observer  Publishing 
Co.  is  having  revised  plans  prepared  for 
the  construction  of  a  2  story,  60  x  150  ft. 
printing  plant  on  Main  St.  Estimated  cost 
$150,000.  W.  L.  Stoddard,  9  Bast  40th  St., 
New  York   City,   Archt, 

R.  I.,  Woonsocket — The  Peerless  Dyeing 
&  Finishing  Co.,  c/o  Woonsocket  Spinning 
Co.,  plans  to  construct  two  1  gtory  dye 
houses  on  Fairmount  St. .  Estimated  cost 
$50,000.     Private  plans. 

Wis..  Racine— Wright  Rubber  Products 
Co.  has  awarded  the  contract  for  the  con- 

struction of  a  1  story,  60  x  120  ft.  rubber 
factory  on  Lazard  St.  Estimated  cost 
$40,000.      Private  plans. 

Ont.,  Hamilton — Firestone  Tire  &  Rub- 
ber Co.,  South  Main  St.,  Akron,  O.,  will 

soon  receive  bids  tor  the  completion  of  a 
tire  and  rubber  factory,  here,  3,500  tires 
daily  capacity.     Private  plans. 
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Tools  in  a  Virginia  Railroad  Shop 
Special  Planing  Tools — Gages  Made  on  a  Boiler-Shop  Punch  —  Testing  Pneumatic  Drills - 

A  Home-made  Machine  for  Grinding  Links 
By  S.  ASHTON  HAND 

Associate  Editor,  American  Machinist 

tOCOMOTIVE  driving  boxes  cannot  be  bored  to 
receive  the  crown  brasses  on  account  of  the  lips 

-J  necessary  to  retain  the  brasses.  They  are  often 
machined  on  a  slotter  or  shaper  but  these  tools  can 

only  handle  one  box  at  a  time,  requiring  a  new  set-up 

FIG.  1.     TOOL  FOR  PLANING  CROWN-BRASS  SEATS  IN 
DRIVING  BOXES.     FIG.  3.     TOOL  FOR  PLANING 

SHOES  AND  WEDGES 

for  each  box.  The  planer,  however,  is  an  ideal  machine 
for  this  operation  providing  the  proper  tools  are  fur- 

nished, as  the  boxes  can  be  set  up  in  a  string  of  as 
many  as  the  table  will  hold.  A  tool  for  planing  driv- 

ing boxes  is  shown  in  Fig.  1.  It  is  attached  to  the 
planer  saddle  by  the  bolts  that  hold  the  swiveling  plate, 
that  part  having  been  removed.  At  the  lower  end  is  a 

worm-driven  plate  on  which  is  mounted  a  sliding  tool- 
block  fitted  with  the  conventional  clapper  and  box.  The 
toolblock  can  be  revolved  by  hand  by  applying  a  crank 
to  the  squared  end  of  the  worm  shaft  at  A  or  by  power 
through  a  miter  gear  on  the  worm  shaft  meshing  with 
a  like  gear  in  the  saddle  and  used  in  the  regular  down 
feed.  The  feed  for  depth  of  cut  is  controlled  by  a 
capstan-headed  screw  on  the  tool  slide.  Details  of  this 
tool  are  given  in  Fig.  2. 

Another  job  to  which  the  planer  is  admirably  adapted 
is  that  of  machining  shoes  and  wedges.  Here,  with 
suitable  holding  fixtures,  they  can  be  strung  out  in 
quantities  limited  only  by  the  length  of  the  planer  table. 
A  tool  for  planing  shoes  and  wedges  is  shown  in  Fig. 
3.  It  is  attached  to  the  toolslide  in  place  of  the  apron 
and  clapper  box  and  is  arranged  to  swivel  on  a  stud 

at  A.  The  two  tools  B  and  C  take  cuts  on  the  outer 
edges  of  the  work  while  those  at  D  and  E  take  their 
cuts  on  the  inner  edges,  the  feed,  of  course,  being 
downward.  The  toolposts  are  mounted  in  individual 
spring-actuated  clappers. 

It  will  be  noted  that  the  block  carrying  the  tools  is 
a  separate  piece  from  the  main  body  of  the  device  to 
which  it  is  attached  by  four  studs,  so  that  it  can  be 
removed  for  the  substitution  of  other  toolholding 
blocks,  and  that  slots  are  provided  for  vertical  adjust- 

ment. For  traversing  cuts,  the  whole  arrangement  can 
be  revolved  180  deg.,  presenting  to  the  work  a  tool  held 
in  the  clapper  G. 

Machining  Crown  Brasses 

Machining  the  outsides  of  crown  brasses  to  fit  driv- 
ing boxes  can  be  done  in  the  lathe,  vertical  boring 

mill,  slotting  machine  or  shaper,  but  the  vertical 
boring-mill,  ovnng  to  the  ease  in  mounting  and  locat- 

ing the  work  and  in  the  adjustment  of  the  tools  is, 
perhaps,  the  most  satisfactory  machine  for  the  purpose. 
A  fixture  for  holding  crown  brasses  for  machining  in 
a  vertical  boring-mill  is  shown  in  Fig.  4.  Bolts  through 
the  slots  to  be  seen  in  the  base  hold  the  fixture  to  the 
machine  table,  while  the  work  is  held  between  the 
checkered  plates  above  and  below. 

Clamping  is  done  by  the  nut  shown  at  the  top  of 
the  central  stud  augmented  by  cup-pointed  setscrews  in 
the  upper  plate.  The  upper  plate  is  reversible  to 
accommodate  brasses  of  more  than  one  size  without 
interfering  with  the  tool  at  the  start  of  the  cut. 

Piston  rings  are  cut  from  a  pot  casting  that  has 
been  bored  and  turned  to  the  proper  diameters.  Five 
rings  are  cut  off  at,  or  almost  at,  the  same  time  by  the 
multiple  tool  shown  in  Fig.  5,  in  which  the  tools  vary 
enough  in  length  to  part  the  first  ring  a  little  ahead  of 
the  second  and  so  on  progressively  through  the  lot. 
The  cutting  tools  are  of  the  circular  type,  mounted  on 
gear  segments  and  clamped  in  adjustment  by  the  nut 
A.  The  tools  are  not  removed  from  the  holder  for 
grinding  but  are  all  ground  as  a  unit.  Adjustment  for 
height  of  points  is  made  by  revolving  the  toothed  seg- 

ments by  means  of  a  wide  faced  pinion  operated  by  a 
socket  wrench  through  the  hole  B.  After  adjustment 
the  wedge  C,  bearing  on  the  pinion  shaft,  is  drawn 
tight  by  a  nut  underneath,  holding  both  pinion  and 
segments  from  movement. 

Tire-turning  tools  are  forged  to  shape  in  dies  and 
mounted  in  holders  such  as  shown  in  Fig.  6.  The  upper 
edges  of  the  tools  are  forced  up  around  the  contour  in 
forging  so  they  may  readily  be  sharpened  by  grinding 
on  the  top.  The  holder  has  recesses  in  the  top  and 
bottom  so  that  both  the  tools  shown  in  the  illustration 
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can  be  mounted  in  the  one  holder  and  either  one  brought 
into  service  by  turning  the  holder  over. 

A  set  of  tools  for  cutting  small  gaskets,  or  washers 
from  sheet  packing  is  shown  in  Figs.  7  and  8.     The 

blanking  and  piercing  dies  are  in  the  base  of  the  tool 
at  A,  Fig.  7,  and  the  blanking  and  piercing  punches 
are  shown  at  B  and  C  respectively.  The  sheet  packing 
is  entered  in  the  slot  D  and  after  blanking  the  gasket. 
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FIG.  2.     DETAILS  OP  TOOL,  SHOWN  IN  FIG.  1 

the  punch  B  carries  it  down  and  holds  it  on  the  pierc- 
ing die.  The  punch  C  fits  inside  the  blanking  punch 

and,  on  being  forced  down  by  the  handle,  pierces  the 
gasket.  Fig.  8  shows  the  tool  assembled  and  some  of 
the  gaskets  cut  by  it.  While  production  by  a  combina- 

tion die  in  a  punching  machine  would  be  much  greater, 
the  limited  demand  for  the  gaskets  can  be  supplied 

by  this  simple  and  inexpensive  tool  and  one  of  the  tool- 

FIG.    5. 
MULTIPLE  TOOL  FOR  CUTTING  OFF 

PISTON  RINGS 

PIG.   4.      FIXTURE  FOR  HOLDING  CROWN  BRASSES 

crib  attendants  can  cut  all  that  are  needed  in  his  spare 
time. 

Master  Car  Builders'  gages  for  wheel  defect,  worn 
journal  collars  and  journal  fillets  are  supplied  to  a 
large  number  of  employees  and,  with  the  exception  of 
those  used  by  shop  foremen  do  not  need  to  be  extremely 
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FIG.    6.      TIRE  TURNING  TOOLS 

accurate.  Gages  for  distribution  to  outside  men  are 
punched  out  of  sheet  steel  by  the  tools  shown  in  Fig. 
9.  at  a  co;  t  of  a  few  cents  each  and  answer  all  the 
purposes  ol  hardened  and  ground  gages  costing  several 
dollars  each.    One  of  the  gages  punched  is  shown  at  A. 

The  die  is  set  in  a  block  having  a  box  guide  in  which 

the  punch  holder  fits.  The  reason  for  this  construc- 
tion is  that  the  tools  are  used  in  one  of  the  boiler  shop 

presses  in  which  the  ram  is  not  guided  with  sufficient 
accuracy  for  work  of  this  kind. 

Portable  air  drills  are  tested  for  efficiency  at  stated 
times  in  the  apparatus  illustrated  in  Fig.  10.  The 
spindle  of  the  drill  A  rests  on  the  plunger  of  an  oil 
cylinder  connected  to  gage  B.  Pressure  similar  to  that 
of  drilling  is  applied  by  the  screw  C  operated  by 
hand  wheel  D.  Air  is  supplied  from  the  line  through 
the  tank  E.  The  efficiency  of  the  drill  is  noted  by 

the  amount  of  air  consumed  as  shown  by  the  "tool-o- 
meter"  G  in  connection  with  the  pressure  on  the  air 
line  registered  by  gage  H  and  the  drilling  pressure 
shown  on  gage  B.  Comparing  these  readings  with 
readings  taken  from  new  drills  gives  a  very  good  indi- 

FIGS.  7  AND  8.     TOOLS  FOR  PUNCHING  GASKETS 

I 

cation  as  to  whether  or  not  a  drill  needs  overhauling. 
Repaired  drills  are  tested  in  this  apparatus  to  see  if 

the  repairs  have  been  properly  made. 
In  making  and  repairing  seats  for  pipes  taking  steam 

from  the  dry  pipes  to  the  cylinders  the  general  practice 
is  to  use  spherical  reamers.  Such  tools  are  expensive 
both  as  to  first  cost  and  upkeep.  The  device  shown 
in  Fig.  11  will  machine  spherical  seats  in  all  sizes  of 
dry  pipes  to  be  found  on  locomotives.    In  use,  the  spool 

PIG.  10.     DEVICE  FOR  TESTING  AIR  DRILLS 

FIG.  9.     TOOLS  FOR  PUNCHING  M.  C.  B.  GAGES 

FIG.    11.      DEVICE   FOR   SPHERICAL  SEATING 

A  is  inserted  in  the  dry  pipe  where  it  is  centered  by  the 
screws  B  and  securely  held  by  screwing  out  the  screws  C. 

The  device  is  rotated  on  its  axis  by  means  of  the 

crank  D,  the  inner  part  of  the  spool  acting  as  a  bear- 
ing. As  the  tool  E  is  swept  around  the  seat,  it  is 

given  an  intermittent  circular  motion  in  a  direction  at 
a  right-angle  to  the  axis  of  the  device  through  worm 
gearing  actuated  by  the  ratchet  G.  The  ratchet  can 
be  operated  by  hand,  or  automatically  by  a  stop  clamped 
to  any  convenient  part  of  the  boiler  or  smoke  box,  a 
helical  pull-spring  returning  the  pawls  to  the  starting 
position  after  each  movement.  Seats  of  any  radius 
within  the  range  of  the  device  can  be  made  by  adjust- 

ing the  position  of  the  tool  in  relation  to  its  center  of 
rotation.  As  arranged,  the  device  is  intended  to  be 
operated  by  hand,  though  there  is  no  reason  why  it 
cannot  be  easily  arranged  for  operation  by  a  motor. 
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FIG.  12.     HOME-MADE  LINK  GRINDING  MACHINE 

A  very  compact,  home-made  machine  for  grinding 
valve-motion  links  is  shown  in  Fig.  12  and  in  detail 
in  Fig.  13.  The  link  is  clamped  to  the  carriage  which 
oscillates  on  bars  set  at  an  angle.  The  angle  to  which 
the  bars  are  set  determines  the  grinding  radius  of  the 

link  and  provision  is  made  for  changing  this  angle  by  a 
screw  operated  by  the  crank  shown  at  the  right  of  the 
machine.     The  grinding  head  can  be  either  raised  or 

00  NOT  OIL 
OR  CLEAN  THIS 

MACHINE 
WHILE  m  mim 

FIG.    14.      CAUTIONARY   NOTICE   ON   MACHINE 
TOOLS 

lowered  by  a  micrometer  screw.  The  wheel  runs  at  5,400 
r.p.m.  and  has  a  traverse  across  the  link  of  4  in. 
As  originally  constructed  the  oscillating  motion  was 
operated  through  a  reversing  screw,  the  traveling  nut 
being  connected  to  the  carriage  by  a  swinging  connect- 

ing rod  and  all  motions  were  driven  by  belt  from  a 
single  motor.  Alterations  have  since  been  made  so  that 
the  carriage  is  now  oscillated  by  a  crank  motion  from 

FIG.    13.      DETAILS   OF 
LINK    GRINDING 

MACHINE 
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one  motor  while  the  wheel  is  driven  by  another  motor 
mounted  on  the  grinding  head. 
The  tools  and  appliances  illustrated  and  described 

in  this  article  were  made  in  the  shops  of  the  Chesa- 
peake &  Ohio  Railway,  Clifton  Forge,  Va.,  where  they 

are  in  constant  use. 

That  "Safety  First"  is  uppermost  in  the  minds  of 
the  management  of  this  shop,  is  evidenced  by  the  fact 
that  every  machine  on  the  premises  has  stencilled  on 
it  in  large  white  letters  the  cautionary  notice  shown 
in  Fig.  14. 

Super-Standards 
By  Frank  B.  and  L.  M.  Gilbreth 

The  value  and  importance  of  standards  and  of  stand- 
ardization as  factors  and  causes  of  cost  reduction  is 

generally  acknowledged  by  all  people  today,  both  inside 
and  outside  the  industries,  who  have  given  both  the 
theory  and  the  practice  proper  investigation  and  study. 

Dr.  Taylor  was  a  firm  advocate  of  standardization  as 
applied  not  only  to  tools,  appliances  and  implements, 
but  also  to  methods,  and  we  desire  to  acknowledge  our 
appreciation  of  the  great  value  of  the  Taylor  philosophy 
and  our  emphasis  on  super-standardization  due  to  Dr. 

Taylor's  emphasis  on  standardization. 
Mr.  Cooke's  definition  of  a  standard  as  "a  carefully 

thought  out  method  of  performing  a  function,  or  care- 
fully drawn  specification  covering  an  implement  or 

some  article  of  stores  or  of  product"  is  undoubtedly  the 
best  definition  to  date,  but  it  embodies  a  thought  that  is 
quite  different  from  that  which  we  are  emphasizing  in 
considering  the  subject  of  super-standardization.  The 
super-standard  is  the  best  knovm  method  of  performing 
a  function,  etc.,  attained  through  the  use  of  the  best 
known  units,  methods  and  devices  of  research.  The 
principle  is  the  same  for  all  standards,  but  the  difference 
in  the  degree  of  refinement  of  method  brings  about  dif- 

ferences in  results  that  are  comparable  with  the  usual 
results  of  important  inventions. 

The  super-standard  is  a  logical  growth  of  management 
as  a  science.  It  supplements  and  does  not  supersede  ihe 
standard  which  remains  accepted  practice  during  the 
transitory  or  installation  period.  Standardization  has 
great  significance  from  the  management,  the  economic, 
the  psychological  and  even  the  psychiatric  standpoint. 
This  is  evidenced  by  the  fact  that  it  is  universally  advo- 

cated by  management  men;  that  it  is  endorsed  and 
recommended  in  the  report  of  the  Committee  of  Waste  in 
Industry ;  that  it  is  estimated  as  one  of  the  most  import- 

ant elements  of  scientific  management  by  present  day 
psychologists  and  appreciated  as  a  possible  solution  of 
certain  cases  of  mal-adjustment  by  the  progressive 
psychiatrist. 

Super-standardization,  having  all  the  advantages  and 
none  of  the  limitations  of  the  less  accurate  standardiza- 

tion, must  be  conceded  to  have  greater  value  from  all 
these  standpoints.  In  addition  it  elminates  fatigue,  both 
directly  and  indirectly,  in  that  it  standardizes  conditions 
and  methods  which  induce  minimum  fatigue  and 
methods  which  produce  efficient  habits  and  utilize  the 
finest,  most  carefully  taught  type  of  automaticity.  Con- 

cerning itself,  as  it  does,  primarily,  with  elements  of 
motions,  it  facilitates  the  transference  of  skill  and  thus 
vitally  affects  the  problem  of  industrial  education. 

Outline    of    address    before    the    Taylor    Society,    Philadelphia, March  18.  1922. 

There  is  imperative  need  today  for  such  super-stand- 
ardization, as  evidenced  by  the  need  for  increased  pro- 

duction, elimination  of  waste  and  stability. 
This  country  is  suffering  from  unnecessary  and 

wasteful  changes,  based  upon  nothing  but  a  desire  for 
novelty  and  embodying  no  element  of  permanence. 
This  does  not  necessarily  mean  that  there  should  be  no 
change  or  less  change — it  may  mean  more  change.  It 
does  mean  that  changes  must  be  definite,  progressive 
and  stabilizing  and  must  pay  in  money  or  in  durable 
satisfaction. 

On  the  other  hand,  Europe  has  made  the  most 
astonishing  progress  during  the  last  few  years.  For 
example,  in  1917  the  Verein  Deutscher  Ingenieure,  at  the 
suggestion  of  the  German  government,  organized  a 

central  national  body,  called  the  "Normenausschusa  der 
Deutschen  Industrie."  Its  members  are  engineering 
societies,  manufacturing  concerns,  industrial  associa- 

tions and  various  departments  of  the  government. 
The  organization,  whose  purpose  is  to  foster  stand- 

ardization and  to  promulgate  standards,  has  attacked 
many  fields  and  published  much  material,  ranging  from 
standardization  of  lines  and  letters  in  the  draughting 
room,  to  standardization  of  window  frames  for  small 
houses. 

Holland  has  been  equally  progressive,  and  the  work 
of  the  Hoofdcommissie  voor  de  Normalisatie  in  Neder- 
land  is  both  extensive  and  intensive.  Nothing  but  a 
painstaking  study  of  standards  issued  by  these  countries 
can  make  plain  their  overwhelming  importance.  This 
lies  not  so  much  in  what  they  contain,  as  in  what 
they  imply. 

Our  Hope  Lies  in  Super-standardization 

Europe  realizes  the  necessity  of  standardization  as 
this  country  does  not.  Moreover  careful  investigators 
confirm  our  findings  that  Teutonic  Europe  will,  partly 
because  of  temperament,  go  into  this  matter  more  funda- 

mentally than  we  of  the  Anglo-Saxon  race  will  be  apt 
to  do,  if  governed  only  by  temperament.  An  unceasing 
and  costly  passion  for  expediency  has  already  proved  a 
menace  to  the  development  of  scientific  management. 
Our  one  hope  lies  in  super-standardization,  in  reducing 
all  possible  practice  to  standards  based  on  accurate 
measurement.  Here  we  can  be  supreme,  for  we  have 
both  the  knowledge  and  the  equipment  to  do  the  work 
easily,  quickly  and  inexpensively. 

An  immediate  effort  of  super-standardization  will  be 
the  simplification  of  the  problems  of  maintenance.  These 
have  to  do  with  the  relation  between  the  engineer  and 
the  production  manager  and  the  stability  of  the  work 
begun  by  the  engineer  after  he  leaves  the  plant  and  the 
production  manager  takes  over  the  entire  responsibility. 
The  super-standard  adequately  applied  builds  up  a  super- 
standardized  practice  that  insures  maintenance  of  that 
which  is  best  until  superseded  by  proved,  better  super- 
standard  practice. 

An  important  means  toward  arousing  interest  and  co- 
operation in  super-standardization  consists  of  definite 

examples  of  its  application  which  induce  the  plant,  the 
industry,  or  the  entire  country  to  think  in  terms  of 
standards. 

In  the  first  cost  super-standardization  competes  suc- 
cessfully with  inaccurate  methods.  In  ultimate  cost  it 

need  fear  no  possible  competition.  It  is  the  one  best 
way  for  obtaining  lower  production  costs  and  higher 
wages  simultaneously  and  an  immediate  way  to  reduce 
the  cost  of  living. 
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Methods  of  Machine  Tool  Design 
Second  Part  of  the  Fourth  Section— Belting  Applications  with  Particular  Reference 

to  Countershafts,  Belt-shifting  Apparatus  and  Tightners 

f  ■  ■     -   •  By  A.  L.  DeLEEUW 

THERE  are  cases  where  it  is  desirable  
to  use  a 

belt  as  part  of  the  mechanism  of  a  machine, 
either  because  some  part  must  run  at  a  very  high 

speed,  or  because  a  geared  transmission  might  cause 
vibrations.  An  instance  of  the  first  kind  is  the  internal 

grinder,  and  one  of  the  second  kind  is  the  drive  for  the 
work  spindle  of  a  cylindrical  grinder.  Though  in  this 
latter  case  there  are  machines  in  existence  which  have 

a  very  satisfactory  geared  drive,  many  people  prefer 
the  belted  drive  because  it  does  not  require  the  great 

care  and  fine  workmanship,  and,  as  a  result,  is  less 
liable  to  cause  trouble.  In  cases  like  the  above,  endless 

belts  are  required  because  any  kind  of  belt  fastener 
would  cause  shock  when  passing  over  the  pulleys.  The 

designer  should  make  some  provision  for  take  up  and 
for  removal  of  belt. 

There  are  many  ways  of  joining  the  two  ends  of 
a  belt,  besides  the  method  of  cementing  them  together, 

but  these  various  methods  have  no  relation  to  the  de- 
sign of  the  machine,  so  that  we  do  not  need  to  discuss 

them  here.  This  much  should  be  mentioned,  however, 
that   a   lumpy   joint   should  never   be   tolerated. 

The  endless  belt  finds  a  good  application  in  the  belted 

motor  drive  of  which  Fig.  38  is  a  diagrammatic  draw- 
ing. The  motor  is  fastened  to  a  hinged  plate.  The 

hinge  is  so  located  that  the  combined  weight  of  motor 
and  plate  produces  the  desired  tension  in  the  belt.  An 
adjustable  screw  limits  the  possible  movement  of  the 
plate.  As  the  illustration  shows,  the  weight  causes 
tension  in  the  belt  and  pressure  against  the  hinge. 
The  diagram  of  these  forces  should  be  analyzed  if  one 

GOOD  APPLICATION  OF  ENDLES.S  BELT 

wishes  to  obtain  the  proper  tension.  When  the  belt 
stretches,  the  limiting  screw  is  lowered.  In  this  man- 

ner a  belt  may  be  used  during  its  entire  life  without 
any  change  whatsoever,  and  with  absolute  assurance 
that  the  proper  tension  will  be  maintained. 

Idlers  are  used  for  four  different  purposes :   To  guide 

the  belt  in  the  desired  direction;  to  take  up  slack;  to 

give  the  belt  the  desired  amount  of  tension;  and  to  in- 
crease the  arc  of  contact  between  belt  and  pulley.  In 

this  last  capacity  the  idler  has  an  important  bearing 
on  the  success  of  some  belt  drives.  The  net  tension  in 

the  belt — that  is,  the  difference  between  the  tension  on 

the    pulley    and    slack    sides — depends,    among    other e'^  —  1 

things,  on  the  expression  — -y^ —  in  which  e  is  the  base 

of  the  natural  logarithm  system,  /  is  the  coefficient  of 
friction,  and  6  is  the  arc  of  contact,  expressed  in  radians. 
If  we  compare  arcs  of  120  and  240  deg.  and  assume  the 

FIG. 39.      DIAGRAM  TO    SHOW   SHIFTING  OF   BELT 
TIGHTENER 

coefficient  of  friction  to  be  0.45,  we  will  find  the  value  of 

to  be 

and 

0.6     for  120= 

0.84  for  240° This  indicates  the  importance  of  a  large  arc  of  contact. 
In  Fig.  39  is  shown  the  application  of  the  idler  pulley 

for  this  purpose.  It  should  be  located  close  to  that 
pulley  where  normally  a  small  arc  of  contact  would  be. 
In  order  to  make  the  arc  as  great  as  possible,  the  idler 
should  approach  the  pulling  belt  as  closely  as  possible. 
When  conditions  permit,  this  idler  should  also  be 
utilized  for  the  take  up.  As  the  distance  between  the 
line  AB  and  the  pulling  side  of  the  belt  is  necessarily 
small,  it  might  seem  that  the  movement  of  the  idler  for 

the  purpose  of  belt  take  up  must  be  limited.  However, 
by  moving  the  idler  in  the  direction  of  arrow  No.  1 
rather  than  in  the  direction  of  arrow  No.  2,  it  will  be 

found  possible  to  obtain  all  the  take  up  required. 
It  is  important  that  the  idler  press  on  the  slack  side 

of  the  belt  only  enough  to  insure  the  proper  wrapping 
of  the  belt  around  the  pulley  and  the  proper  initial 
tension.  Additional  pressure  causes  more  pressure  on 
the  bearings,  without  compensating  features.  For  that 
reason  weights  are  used,  whenever  possible,  to  insure 
the  correct  amount  of  pressure.  Springs  are  also  used, 
but  are  not  to  be  recommended,  as  a  spring  exerts  a 
variable  amount  of  pressure  for  various  positions  of 
the  idler. 

Tight  and  loose  pulleys  form,  perhaps,  the  most 
simple  means  for  starting  and  stopping  a  machine. 
Nevertheless,  the  tendency  is  toward  friction  clutches, 
although  these  latter  have  been  the  source  of  a  good 
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deal  of  trouble  and  are  necessarily  more  complicated 
and,  therefore,  more  apt  to  get  out  of  order  than  tight 
and  loose  pulleys.  The  reason  for  this  preference  lies 
in  the  fact  that  it  is  extremely  important  to  be  able 
to  stop  the  machine  with  the  least  possible  delay  and 
a  single  jerk  at  the  shipper  lever  will  accomplish  this 
with  a  friction  clutch;  whereas  the  shifting  of  a  wide 
belt  from  one  pulley  to  another  takes  an  appreciable 
amount  of  time,  however  quick  the  operator  may  be. 
The  various  constructions  for  tight  and  loose  pulleys 
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FIG.   40.      ELEMENTS   OF  A   SIMPLE   COUNTERSHAFT 

will  not  be  given  here  as  they  may  be  found  in  almost 
any  book  on  machine  design. 

Countershafts  may  be  arranged  for  one  or  more 
speeds  as  well  as  for  one  or  two  directions.  As  a  rule 
very  little  thought  is  given  to  the  requirements  of 
a  good  countershaft,  though  a  great  many  troubles  and 
delays  may  be  traced  to  this  element  of  the  machine. 
In  late  years  the  countershaft  has  become  of  less  and 
less  importance,  due  to  the  introduction  of  the  single 
pulley  drives  which  permit  of  direct  drive  from  the 
line  shaft,  from  a  motor  or  from  a  simple  jack  shaft. 
Nevertheless,  there  remains  a  large  percentage  of 
machines  still  driven  from  a  countershaft,  and  there 
will  probably  be  such  a  class  for  all  time. 

Simple  Countershafts 

A  simple  countershaft,  one  speed  and  one  direction 
only,  is  shown  in  Fig.  40.  The  following  points  should 
be  considered  by  the  designer,  and  apart  from  the  de- 

sign of  the  various  elements  which,  as  has  been  stated 
repeatedly,  will  not  be  taken  up  here. 

(1)  Which  shall  be  the  tight  pulley,  A  or  B? 
(2)  Should  the  cone  be  placed  as  shown  in  full  or 

dotted  lines? 
(3)  What  is  the  proper  diameter  and  face  of  the 

tight  pulley,  supposing  the  size  of  the  cone  is  given? 
We  can  only  point  out  here  how  to  arrive  at  an 

answer  to  the  first  two  questions.  A  direct  answer  can 
be  given  to  the  third  question:  The  product  of  diam- 

eter and  belt  width  for  the  driving  pulley  should  be 
from  15  to  25  per  cent  more  than  the  corresponding 
product  for  the  large  step  of  the  cone. 

As  to  the  first  and  second  questions,  the  following 
points  should  be  considered  and  balanced  against  each 
other  and  the  designer  will  often  have  to  do  something 
wrong,  because  doing  it  right  might  compel  him  to 
commit  a  greater  sin  elsewhere. 

(1)  The  shaft  should  be  as  short  as  possible  to  avoid 
excessive  deflection,  due  to  weight  of  parts  and  belt  pull. 

(2)  For  the  same  reason  the  diameter  of  the  shaft 
should  be  as  large  as  practical.  In  a  large  percentage 
of  cases,  shafts  are  made  too  small. 

(3)  To  minimize  tension,  the  tight  pulley  should  be 
close  to  the  cone  (or  its  equivalent). 

(4)    To  minimize  bending,  the  tight  pulley  should  be 
as  close  to  the  bearing  as  possible. 

Note:     Requirements  3  and  4  clash  and  it  is  up  to 
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FIGS.  41  TO  43.  ARRANGEMENTS  OF  LINE  AND  COUNTER- 
SHAFT PULLETS 

the  designer  to  determine  in  each  individual  case  which 
requirement  is  the  more  important. 

(5)  To  minimize  bending,  that  step  of  the  cone 
which  is  called  upon  to  do  the  heaviest  work  should  be 
close  to  the  bearing. 

(6)  The  pulleys  should  be  so  placed  on  the  counter- 
shaft as  to  bring  the  shipper  lever  within  easy  reach 

of  the  operator. 

(7)  The  shipper  lever  should  be  so  located  in  rela- 
tion to  the  operator  that  the  operation  of  stopping  the 

machine  requires  a  movement  of  the  hand  toward  the body. 

It  will  be  seen  that,  as  a  rule,  it  will  not  be  possible 
to  meet  all  of  the  requirements  and  that  a  choice  must 
be  made. 

Arrangements  of  Pulleys 

A  countershaft  may  have  more  than  one  set  of  pul- 
leys, either  for  the  purpose  of  obtaining  more  than  one 

speed  or  for  reversal.  In  many  cases  a  difference  of 
speed  is  combined  with  a  reversal  of  direction,  as,  for 
instance,  in  lathes.  When  there  is  merely  a  reversal 
without  change  of  speed,  there  is  no  need  for  different 
sizes  of  pulleys.  An  arrangement  such  as  shown  in 
Fig.  41  can  be  used.  Here  we  have  one  tight  and  two 
loose  pulleys,  the  tight  pulley  having  a  width  sufficient 
for  the  belt  used,  and  the  loose  pulleys  having  a  face 
about  twice  as  wide.  The  dimension  W  in  Fig.  41  and 
subsequent  sketches  is  supposed  to  be  the  width  of  the 

belt,  no  allowance  being  made  in  the  sketch  for  clear- 
ance. 

A  single  shipper  lever,  with  one  shifter  rod  and  two 
sets  of  shifter  fingers  can  be  used.  As  will  be  noticed, 

the  operator's  movement  for  stopping  the  machine  is 
sometimes  correct  and  sometimes  wrong. 

In  Fig.  42  we  have  the  same  conditions  except  that 
the  line  shaft  pulleys  are  of  different  diameter,  though 
the  countershaft  pulleys  are  of  even  size.  Here  again 
it  is  possible  to  do  tlie  shifting  with  one  shipper  lever. 
The  total  width  of  the  pulleys  on  the  shaft  is  here  6  W 
plus  clearance,  whereas  in  the  previous  case  it  was 
5  W  plus  clearance. 

In  Fig.  43  countershaft  as  well  as  line  shaft  pulleys 
are  of  different  sizes,  so  that  there  is  no  longer  any 
benefit  in  placing  them  close  together.  They  can  be 
put  anywhere  on  the  countershaft.  Here  again  a  single 
lever  will  do  the  shifting.  The  total  room  required  on 
the  shaft  is  6  H^  plus  clearance. 

In  Fig.  44  the  idea  is  dropped  of  shifting  both  belts 
by  means  of  two  sets  of  fingers  fastened  to  one  rod, 
and,  as  a  result,  we  need  only  4  W  plus  clearance  on 
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the  shaft.  Furthermore,  we  are  no  longer  compelled  be  engaged  by  the  shipper  lever.  The  collars  or  pins 

to  place  the  loose  pulleys  on  opposite  sides  of  the  tight  are  so  placed  that  one  of  them  is  against  the  shipper 

pulley,  but  can  place  them  as  may  be  most  desirable,     when  the  belt  is  on,  and  the  other  when  ihe  belt  is  off. 
Colhrs. 
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FK5.S.  44  TO  46.     ARRANGEMENTS  OF  .SHAFTS,  PULLEYS  AND  SHIFTER  RODS 

We  can  so  place  them,  for  instance,  that  we  obtain  the 
correct  movement  for  stopping  the  machine. 

It  is  very  important  to  arrange  the  stopping  and 
starting  device  of  any  machine  so  that  the  operator 
makes  the  movements  ivhich  he  would  make  if  he  were 
in  personal  danger.  A  man  is  liable  to  lose  his  head 
when  trouble  suddenly  appears  and  drop  the  habits  of 
a  lifetime  to  follow  his  animal  instincts.  Recognizing 
this  in  the  design  of  machine  may  save  the  machine 
from  being  wrecked  or  some  man  from  being  injured 
or  killed. 

To  do  the  shifting  by  means  of  two  shipper  levers  is 

If  A  and  B  are  the  two  collars,  and  the  shipper  moves 
in  the  direction  from  B  to  A,  in  order  to  put  the  belt 
on  the  tight  pulley,  then  collar  A  is  against  the  shipper 
when  the  belt  is  off,  thus  giving  the  shipper  the  chance 
to  work  against  A  without  any  lost  motion.  When  the 
belt  is  on  and  the  shipper  is  released,  it  falls  back  and 
against  collar  B,  thus  making  it  possible  to  throw  the 
belt  off,  again  without  lost  motion. 

Some  such  arrangement  is  even  more  necessary  when 
two  belts  must  be  manipulated.  Not  only  is  there 
danger  that  the  shipper  may  fall  back,  but  the  operator 
might  easily  make  the  mistake  of  pushing  it  forward 
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not  desirable ;  it  leads  to  confusion  and  both  belts  might 
be  thrown  on  at  the  .same  time.  To  avoid  this  a  con- 

struction is  used  resembling,  at  least  in  principle,  the 
gear  shift  lever  of  an  automobile.  There  are  two 
shifter  rods,  each  with  its  own  set  of  belt  fingers.  Each 
of  these  rods  has  a  set  of  collars  between  which  one 
may  bring  the  shipper  lever,  which  is  hung  from  a  ball 
or  universal  joint.  Fig.  45  shows  this  arrangement  in 
diagrammatic  form,  and  Fig.  47  shows  the  manner  in 
which  some  of  the  details  are  worked  out. 

Unless  a  shipper  lever  is  locked  it  has  a  tendency  to 
fall  back  to  its  normal  position  (vertical),  and  this 
means  that  the  belt  will  be  thrown  off  or  on  when  this 

is   not  wanted.     A  common  wa:^   of  overcoming  this 
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again  and  throw  the  wrong  belt  on.  To  avoid  this  the 
collars  A,B,  and  Afi,  are  spaced  as  in  Fig.  47.  The 
shipper  E  is  hung  from  a  ball  joint  and  can  engage 
either  of  these  sets  of  collars  by  being  moved  sideways. 
A  forward  movement  will  then  move  rod  C,  or  C,  and 
throw  one  of  the  belts  on.  While  on  this  forward 
movement  the  shipper  is  guided  by  guide  D.  When  the 
shipper  is  released  it  will  fall  back  and  be  in  position 

to  operate  against  collar  B,  or  B^.  It  also  falls  side- 
ways into  its  original  position  and  as  the  collars  are 

positioned  as  shown  in  Fig.  46,  there  is  nothing  to  pre- 
vent the  operator  from  making  a  false  move  and  push- 

ing the  other  belt  onto  its  tight  pulley.  To  avoid  this, 
collars  B,  and  B,  are  provided  with  projections  or  hooks. 
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FIGS.   48  TO  50.     COUNTERSHAFTS  FOR  COMBINATION  OF  DRIVES 

difficulty  is  illustrated  in  Fig.  46.  It  consists  of  pro-  so  arranged  that  the  hook  of  B,  shuts  off  the  pathway 
viding  the  shifter  rod,  that  is  the  rod  which  carries  the  of  the  shipper  for  B,  and  vice  versa.  These  hooks  are 
belt  shifting  fingers,  with  collars  or  pins  which  are  to      in  different  planes  and  both  are  in  a  plane  different 
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from  that  of  guide  D,  so  that  there  can  be  no  inter- 
ference. Similar  arrangements  might  be  made  for 

more  than  two  speeds. 
It  often  happens  that  the  countershaft  must  furnish 

power  for  some  other  function  of  the  machine  besides 
the  drive,  such  as  feed  or  quick  traverse  or  oil  pump, 
or  it  may  be  that  there  is  more  than  one  drive  to  the 
machine,  such  as  for  duplex  machines  or  special 
machines  with  a  number  of  independent  spindles. 
Sometimes  these  various  drives  bear  such  a  relation  to 
each  other  that  all  of  them  should  be  started  and 

stopped  simultaneously,  and  sometimes  the  opposite  is 
required — that  is,  that  one  drive  should  be  independent 
of  the  other.  Fig.  48  shows  a  countershaft  arranged 
for  the  drive  and  the  feed  of  a  machine. 

Though  such  an  arrangement  is  not  desirable,  gen- 
erally   speaking, 

there    are    cases        ^   ^  /^r^ 

where  some  special      //'  \  // machine  can  be      (  '      P»        |  i  I      C 
materially  simpli- 

fied by  driving  the 
feed  from  the 
countershaft.  It  is 
very  important  to 
stop  the  feed  at  the 
same  time  as  the 
drive,  for  if  the 
feed  should  con- 

tinue after  the 
drive  has  stopped 
tools  would  be 

broken  or  the  machine  wrecked.  Fig.  49,  on  the  other 
hand,  shows  a  combination  to  be  used  when  it  is 
desirable  to  start  the  two  functions  of  the  countershaft 
separately.  In  this  case  the  secondary  drive  is  for 
a  quick  traverse  motion  of  the  machine  or  for  an 
oil  pump  or  for  any  other  function  which  we  may  desire 
to  continue  after  the  drive  has  been  disconnected.  It 
would  be  possible,  of  course,  to  build  an  entirely  inde- 
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pendent  countershaft,  and  this  is  often  done.  This 
scheme  has  certain  disadvantages. 

In  Fig.  50  is  shown  how  it  becomes  necessary  to 
place  the  quick  traverse  drive  further  away  from  the 
main  drive  so  as  to  allow  the  belt  coming  from  the  line 
shaft  to  clear  the  hanger  of  the  main  countershaft,  and 
this,  in  its  turn,  means  that  the  machine  itself  is  to 
occupy  more  space  than  necessary.  The  arrangement 
of  Fig.  49  is  this: 
A  sleeve  is  attached  to  the  hanger  or  box  of  the 

countershaft  and  on  this  sleeve  two  loose  pulleys  are 
mounted.  One  of  these  is  a  single  pulley  and  acts  as 
the  loose  pulley  for  this  system.  The  other  pulley, 
also  running  loose  on  the  sleeve,  is  divided  in  two  parts 
by  a  flange,  one  part  receiving  the  belt  from  the  line- 

shaft  and  the  other  delivering  the  driving  belt  to  the 
machine.  Sometimes  these  pulleys  run  directly  on  the 
countershaft,  but  this  is  not  advisable  on  account  of 
the  difficulty  of  properly  lubricating  the  pulleys.  The 
part  D  or  the  pulley  may  drive  more  than  one  machine 
pulley,  such,  for  instance,  as  one  for  the  quick  traverse 
and  one  for  an  oil  pump. 

The  chief  objection  to  driving  the  feed  by  means  of  a 
separate  belt  from  the  countershaft  is  the  fear  that  the 
driving  belt  may  break  or  fly  off.  The  arrangement 
shown  in  Fig.  51  is  sometimes  used  to  overcome  this 
objection  at  least  partially.  It  consists  of  two  idlers 
hung  in  a  rocking  frame.  A  weight  or  spring,  not 
shown  in  the  drawing,  forces  pulley  A  against  the  tight 
side  of  the  main  belt.  Pulley  B  bears  against  the  slack 
side  of  the  feed  belt.  This  belt  becomes  slack  and  fails 
to  drive  the  feed  if  the  main  belt  breaks.  As  will  be 
seen,  this  is  only  a  partial  remedy,  for  the  feed  belt 
would  continue  to  function  if  the  main  belt  should 
slip.  Fig.  52  shows  a  countershaft  with  main  drive, 
drive  for  feed  and  independently  operated  drive  for 

quick  traverse. 
It  is  advisable  to  keep  the  countershaft  as  simple  as 

possible.  Should  conditions  compel  the  use  of  a  com- 
plicated countershaft,  this  piece  of  apparatus  should 

be  constructed  self-contained  and  with  as  much  care 
and  forethought  as  any  other  part  of  the  machine — 
something  which,  as  a  rule,  is  not  done. 

Be  Fair  in  Your  Criticism 
By  F.  H.  Sweet 

Effective  supervision  demands  on  the  part  of  the 
executive  a  thorough  and  complete  knowledge  of  meth- 

ods and  results.  Too  often  a  subordinate  is  allowed 
to  proceed  without  supervision  until  he  has  finished 
his  task,  or  until  he  has  accumulated  considerable 
results.  You  find  these  results  not  to  your  liking,  and 
you  censure  him  for  not  having  requested  supervision, 
when  you  yourself  are  at  fault  for  not  having  fur- 

nished it  in  the  first  place.  I  do  not  mean  to  say 
that  you  cannot  often  judge  by  the  results  you  are 
getting.  In  fact,  it  becomes  necessary  sometimes  to 
limit  supervision  to  a  judgment  of  results. 

It  should  be  emphasized,  however,  that  when  you 
choose  to  supervise  in  this  way,  you  yourself  take  the 
risk.  Your  criticism  of  the  result,  if  adverse,  must  be 
made  in  a  spirit  of  suggestion,  to  be  used  solely  as  a 
guide  for  future  procedure  and  not  as  a  criticism  that 
might  cause  disappointment  and  discouragement,  for 
you  are  responsible  for  the  manner  in  which  you  elected 

to   apply  your   supervision. 

What  Is  Management? 
By  Robert  Grimshaw 

Management  has  been  somewhat  inaccurately  defined 

by  some  bright  individual  as  "earning  one's  living  by 
the  sweat  of  another's  brow."  In  some  sense  it  is  cor- 

rect, in  that  the  manager,  or  contractor,  or  entrepreneur, 
as  the  term  now  goes,  does  at  least  get  a  living  by 

others' — not  one  other's — exertions.  If  he  is  a  good 
manager,  he  cannot  merely  get  a  living  but  earn  it, 
by  increasing  the  output  and  efficiency  of  the  workers 
confided  to  his  direction,  and  while  decreasing  the  unit 

product  cost,  increase  the  workers'  daily  earnings,  with- 
out unduly  fatiguing  them. 
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Steering  Knuckles  for  the  Mack  Truck 
Milling,  Drilling  and  Boring  Operations  on  a  Heavy  Forged  Steering  Knuckle- 

Fixtures  Used  Are  of  More  Than  Usual  Interest 

By  FRED  H.  COLVIN 
Editor,  American  Machinist 

THE  steering  knuckles  of  any  motor-driven  vehicle receive  severe  punishment  and  not  only  must  the 
material  be  strong  and  tough,  but  it  must  also  be 

carefully  machined.  The  fixtures  and  operations  used 
in  finishing  the  steering  knuckles  for  the  Mack  trucks 
at  the  Allentown,  Pa.,  plant  of  the  International  Motor 

FIG.    1.      MILLING  THE  ENDS 

Company,  are  of  more  than  usual  interest,  the  main 
operations  being  illustrated  herewith. 

After  heat-treating,  the  ends  of  the  forgings  are 
milled  to  length  and  squared  for  the  boring  of  the 
spindle  hole.  This  is  done  in  the  Cincinnati  duplex 
milling  machine,  shown  in  Fig.  1.  The  fixture  is  a 
substantial  block  fitted  with  locating  pins  A,  while  the 
axle  end  of  the  knuckle  rests  in  suitable  Vs.  The 
clamp  B  is  slotted  on  the  under  side,  this  slot  guiding 
it  on  the  upper  end  of  the  stud  C,  which  serves  both  as  a 
guide  and  a  support  for  the  outer  end  of  the  clamp. 

A  clearance  hole  is  then  drilled  in  the  center  of  the 

knuckle,  as  shown  in  Fig.  2.  This  hole  gives  a  clear- 
ance space  for  the  rough-drilling  which  is  done  from 

each  end,  and  also  gives  a  starting  point  for  the  ball 
end  milling  cutter  which  roughs  out  the  space  for  the 
axle.  The  fixture  is  comparatively  simple,  the  spindle 
end  of  the  knutfkle  rests  in  a  V  at  each  side,  while  the 
plate  A,  which  carries  the  guide  bushing,  swings  over 
the  knuckle  and  holds  it  in  place  by  the  two  screws 
shown. 

The  ends  are  then  centered  and  rough-drilled  into 
the  clearance  hole,  a  li-in.  drill  being  used  for  this 
preliminary  operation,  which  is  shown  at  the  right  of 
Fig.  3.  The  next  drilling  enlarges  this  hole,  the 
knuckle  being  held  in  the  fixture  shown  at  the  left  in 
Fig.  3.  Here  the  knuckle  is  again  drilled  from  each 
end,  the  fixture  being  turned  by  the  handle  A,  and 
indexed  by  the  pins  B. 

The  knuckles  next  go  to  a  knee-type  milling  machine 
equipped  with  a  special  fixture  and  a  ball  cutter,  as 
shown  in  Fig.  4.  Starting  with  the  clearance  hole 
previously  drilled,  this  cutter  mills  away  the  central 
portion,  after  which  the  knuckle  goes  to  the  horizontal 
boring  machine  shown  in  Fig.  5.  Here  the  central 
portion  is  cut  away  as  at  A  by  sweep  cutters  inserted 
through  the  bar  B,  after  it  has  been  passed  through 
the  hole  in  the  knuckle.  The  holes  are  also  reamed  in 
this  operation,  the  reamer  C  passing  clear  through  both 
sides  and  correcting  any  error  in  alignment  which  may 
have  existed  up  to  this  point.  The  opening  left  by  this 
operation  receives  the  end  of  the  axle  and  gives  it 
sufficient  clearance  for  turning. 

The  turning  of  the  stub  or  axle  end  is  done  in  the 
Gisholt  lathe  shown  in  Fig.  6.  The  knuckle  is  clamped 
at  the  ends  as  at  A,  and  steadied  against  side  move- 

ment by  screws  B  on  each  side.     The  axle  or  stub  is 
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FIG.  2.     DRILLr.VO  A  CENTRAL  CLEARANCE  HOLE.     FIG.  3.  TWO  OF  THE  DRILLING  OPERATIONS 
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FIG.  4.     MILLING  THE  CENTRAL  OPENING.     FIG.  5.     COXINTERBORING  AND  LINE  REAMING 

Fli;.  6.     TURNING  THE  AXLE  ENL>.     FIG,   7.      THE  FINAL  REAMING 

then  turned  and  formed  by  tools  in  the  square  turret, 
after  which  the  end  is  threaded  with  a  geometric  die 
head  for  the  retaining  nut. 

The  final  reaming  is  done  with  the  knuckle  held  in 
the  special  fixture  shown  in  Fig.  7  under  a  Colburn 
heavy-duty  machine.  This  view  also  shows  the  type 
of  carrying  tray  used  for  handling  the  work  so  as  to 
be  easily  accessible  and  at  the  same  time  protecting 
it  against  damage. 

Simple  Method  of  Marking  Patterns 
and  Keeping  Records 

By  p.  H.  White 

There  are  many  excellent  methods  of  marking  pat- 
terns on  engineering  drawings,  and  any  system  that 

is  well  established  and  giving  satisfaction  should  not 
be  cast  aside  except  for  very  good  reasons.  Among  the 
different  systems  that  have  come  under  my  observation, 
none  is  more  simple  than  the  one  described  below. 

Each  drawing  is  given  a  number,  according  to  what- 
ever numbering  system  is  used.  If  the  complete  draw- 
ing requires  more  than  one  sheet,  each  sheet  bears 

the  same  drawing  number,  but  a  different  sheet  number. 
Thus  if  drawing  476  consisted  of  four  sheets,  the  desig- 

nation would  be  "476,  4  sheets— sheet  1."  "476,  4  sheets 
— sheet  2,"  etc.  The  details  are  all  numbered  consec- 

utively, and  these  numbers  are  shown  in  the  material 
list  as  well  as  under  each  detail  part. 

Every  detail  requiring  a  pattern  is  so  indicated  on 
the  detail  drawing  by  calling  for  a  pattern  number. 
The  pattern  number  is  designated  by  giving  both  the 
drawing  number  and  the  detail  number.  For  exam^jle, 
if  detail  number  three  on  drawing  476  required 
a  pattern,  the  pattern  number  would  be  476-3. 

This  method  eliminates  the  necessity  of  keeping  a 
separate  book  for  pattern  numbers,  and  enables  any 
workman  to  call  for  the  correct  drawing,  simply  by 
reading  the  pattern  number  which  appears  on  the  cast- 

ing. It  might  truthfully  be  called  "An  automatic  pat- 
tern  numbering   system." 

For  keeping  a  record  of  patterns  when  completed, 
an  index  card  is  used,  bearing  the  number  of  the  pat- 

tern in  the  upper  left-hand  corner,  and  the  name  of 
the  pattern  just  below.  Next  follows  a  brief  descrip- 

tion of  the  pattern,  such  as  wood,  wood  master,  metal, 

gated,  plate,  etc. ;  and  in  case  of  gated  or  plate  pat- 
terns, the  number  of  patterns  per  gate  or  plate. 

Another  line  indicates  the  number  and  kind  of  core 
boxes.  At  the  bottom  of  the  card  is  indicated  where 
the  pattern  was  made,  the  date  and  cost. 

On  the  reverse  side  of  the  card  is  indicated  the  date 
and  the  place  to  which  the  pattern  is  to  be  transferred. 
When  the  pattern  is  returned  from  the  foundry,  the 
date  of  its  return,  and  its  location  in  the  pattern  vault 
are  designated.  These  cards  are  filed  consecutively,  so 
that  it  is  an  easy  matter  to  locate  any  pattern  and 
read  its  complete  life  history  in  a  very  short  time. 
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Factory  Storekeeping  and  Material  Control 
The  Fourth  Article — Duties  of  the  Purchasing  Department — Speculative  and 

Routine  Buying— Distribution  of  Order  Copies— Follow-Up  Procedure 

By  HENRY  H.  FARQUHAR 

IN  PREVIOUS  discussions  I  have  indicated  why  I 

felt  that  the  regulation  of  material  was  logically 

and  necessarily  the  job  of  the  production  depart- 
ment. There  is  no  more  important  function  in  material 

work,  however,  than  that  performed  by  the  purchasing 

department,  since  irregularities  here  will  emasculate 

an  otherwise  perfect  stores  routine.  In  modern  busi- 
ness it  is  no  longer  the        

exceptional  and  spectacu- 
lar transaction  that 

makes  one  plant  stand 
out  above  another.  It  is 
largely  the  penny  saved 
here  and  there  tfhat 
makes  up  the  dividends. 
Such  savings  may  be 
accomplished  only  through 
a   well-rounded    and   bal- 

w 

anced  organization.  Since 
material  routine  leads  in- 

to purchasing  at  so  many 
points,  it  is  essential  to 
take  the  view  that  mate- 

rial control  includes  all 
officials  who  are  in  any 
way  responsible  for  or 
deal  with  this  part  of  the 
business.  From  this  view- 

point, therefore,  purchas- 
ing forms  a  most  impor- 
tant link  in  this  chain.    It 

does  not,  however,  follow  that  the  purchasing  agent 
must  in  all  cases  report  to  production  from  an  admini- 

strative standpoint  (see  Organization  Chart  of  Mate- 
rial Personnel  on  page  735  of  American  Machinist) . 

The  purchasing  office  has  a  chance  to  affect  profits 
at  every  turn,  and  at  many  times  the  difference  between 
dividends  and  bankruptcy  may  rest  upon  the  transac- 

tions of  this  department.  The  instance  shown  in  Table 
I  illustrates  the  directness  of  this  effect,  where  by  a 
decrease  of  6.37  per  cent  in  the  cost  of  the  raw  mate- 

rials themselves  an  increase  of  9.7  per  cent  in  the  net 
profit  was  obtained. 

It  is  not  with  technical  purchasing,  however,  that 
this  article  deals.  This  part  of  the  work  of  the  pur- 

chasing office  is  conducted  extremely  well  in  the  aver- 
age plant,  for  the  modern  purchasing  agent  has  been 

trained  to  the  specific  duty  of  securing  suitable  mate- 
rial at  the  best  price,  and  various  works  upon  the 

subject  may  be  found  in  any  library.  I  feel,  however, 
that  the  more  routine  part  of  his  work  has  not  been 
sufficiently  emphasized,  particularly  as  it  affects  the 
degree  of  control  which  may  be  exercised  over  func- 

tions other  than  buying  proper. 
I  have  found,  moreover,  so  many  purchasing  agents 

who  could  really  be  lifted  out  of  the  rut  into  which 
they  had  fallen,  through  standardizing  the  many  little 
irregularities  that  distract  so  much  attention  from  the 

For  the  author's  forthcoming  book.     All  rights  reserved. 

ITH  A  CLEAR  definition  of  duties  con- 

trolled through  a  logical  and  simple  rou- 
tine, the  purchasing  agent  may  devote  more 

attention  to  the  important  purchasing  fea- 
tures and  may  become  a  specialist  in  his  own 

line. 

Speculative  buying  may  be  justified  by 

traffic  conditions,  supply  and  demand,  prob- 
able price  movement,  sales  tendencies,  labor 

market,  storage  considerations  or  the  com- 

pany's financial  state. 
The  purchase  order  should  leave  no  doubt 

in  the  mind  of  the  vendor,  as  to  exactly  what 
and  how  much  is  wanted,  when  shipment  is 
desired  and  how  it  is  to  be  made,  and  the 
terms  of  purchase. 

work  which  constitutes  their  main  interest.  The  im- 
portance of  the  many  points  of  contact  between  the 

purchasing  office  and  the  rest  of  the  organization  deal- 
ing with  materials,  and  some  of  the  means  by  which 

this  contact  may  be  made  more  effective  in  practice,  I 
trust  will  be  clear  from  the  following  discussion. 

After  the  engineering  department  has  made  up  lists 

and  specifications  of 
materials  to  be  kept  on 

hand,  after  the  traffic  and 
purchasing  departments 

have  in  conjunctions  fur- 
nished the  time  necessary 

to  renew,  to  which  has 

been  added  other  allow- 
ances for  clerical  work 

and  for  necessary  delays, 
and  after  the  balance 
sheet  has  been  put  in 

operation  through  a  pas- 
sage for  entry  of  all  nec- 

essary papers,  the  replen- 
ishment order  for  origin- 

ating from  the  balance 
sheet,  or  otherwise,  sets 
the  purchasing  machinery 
in  operation.  It  is  not 
strictly  the  purchasing 

agent's  province  to  origi- 
nate requests  for  mate- 

rial, although  it  is  his  duty 
to  notify  the  production  department  or  the  specific  man 

responsible  for  material  control  routine,  as  to  any  prob- 
able changes  in  the  market  or  other  factors  which  in 

his  judgment  make  purchase  desirable.  In  the  case 

of  speculative  purchasing  he  may  originate  the  replen- 
ishment orders.  In  general,  however,  his  duties  start 

with   the  receipt  of  the   replenishment   order,   and  on 

TABLE  I— EFFECT  OF  COST  OF  RAW  MATERIALS  ON  PROFITS 

Original Per  Piece 

Material       $0,63 
Labor         0.10 
Overhead         0. 05 

Total  cost       $0.78 
Selling  price          1-40 

Profit   '   $0.62 
%  of  cost       79. 5% 

New 
Per  Piece 

$0.59  Decrease  of   6.37% 

0.10 
0.05 

$0  74 1.40 

$0.66 

89.2%  Increase  of  9.7% 

this  authority  all  of  his  future  actions  are  based.  It 
therefore  follows  without  argument  that  no  oral  re- 

quests for  replenishment  must  be  acted  upon  by  the 
purchasing  agent  unless  they  be  immediately  followed 
with  a  written  confirmation  on  the  proper  form  prop- 

erly approved.  A  relaxation  in  this  respect  will  very 
soon  put  the  purchasing  agent  on  the  defensive  if  he 
has  not  the  replenishment  order  to  fall  back  upon. 

The  discussion  up  to  this  point,  applies  equally  to 
speculative  and  to  routine  purchasing.  Upon  the 

receipt  of  the  replenishment  order,  however,  the  proce- 
dure varies  until  the  contract  is  closed.     It  is  there- 
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foie  necessary  to  treat  this  intermediate  stage  under 
these  two  divisions. 

Whether  or  not  both  kinds  of  purchasing  are  done 
by  one  man  or  by  different  men,  the  only  difference 
in  the  procedure  between  speculative  and  routine  pur- 

chasing is  that  in  the  former  case  the  amount  of  any 
item  in  the  speculative  class  called  for  on  the  replen- 

ishment order  must  be  looked  upon  simply  as  indicating 

production's  actual  needs  for  the  time  being  and  not  as 
a  hard  and  fast  amount  which  must  be  bought.  In 
other  words,  the  purchasing  agent  is  not  governed  so 
strictly  by  the  amount  called  for  on  the  replenishment 
order  as  he  is  in  the  case  of  routine  purchasing. 
Depending  on  the  state  of  the  market  and  other  fac- 

tors, he  may  order  either  more  or  less,  at  a  given  time, 
than  the  replenishment  order  requires. 

The  replenishment  order,  however,  is  production's 
best  judgment  as  to  how  much  of  any  material  should 
be  ordered.  If  the  purchasing  agent  wishes  to  depart 
from  this  judgment  in  any  specific  case,  he  may: 

(1)  Consult  the  production  department  or  possibly 
the  general  manager,  or  both. 

(.2)  Have  blanket  authority  to  increase  by  a  definite 
amount  or  by  a  certain  percentage  the  amount  called 
for  on  the  replenishment  order. 

(3)  Be  required  to  secure  written  approval  for  each 
transaction. 

Buying  More  or  Less  Than  Required 
Justified  by  Conditions 

In  any  event,  however,  it  must  be  made  perfectly 
•clear  to  the  purchasing  agent  that  it  is  not  only  his 
privilege  but  his  duty  to  take  up  such  cases  as  he  thinks 
.desirable,  since  production  is  not  infallible  in  these 
matters.  Any  one  of  the  following  factors  may,  in  the 

purchasing  agent's  opinion,  justify  buying  more  or  less 
than  the  quantity  called  for: 

(1)  The  traffic  conditions:  A  freight  embargo 
which  gives  the  appearance  of  lasting  any  considerable 
period  would  immediately  call  for  an  adjustment  up- 

ward of  the  amount  to  order.  Here  co-operation  with 
the  traffic  department  is  required. 

(2)  The  supply  and  demand  for  the  particular 
article  to  be  purchased:  The  purchasing  agent  should 

"keep  himself  informed  as  to  the  state  of  production  in 
•each  article  and  as  to  the  probable  demand  for  it 
throughout  the  country. 

(.3)  The  probable  price  movement,  particularly  in 
articles  subject  to  stock  market  speculation. 

(4)  The  sales  tendencies  for  the  product  in  which 
the  article  is  to  be  used:  Is  the  demand  increasing 
or  diminishing,  and  is  production  able  to  keep  up  with 
or  ahead  of  any  increase?  Here  co-operation  with 
both  sales  and  production  is  necessary,  but  such  condi- 

tions must  not  be  overlooked  by  the  purchasing  agent. 
Keen  insight  into  the  vagaries  of  the  business  cycle 
is  necessary  to  relate  purchases  to  price  and  sales 
trends. 

(5)  The  labor  market:  Is  an  ample  supply  of  labor 

available?  Here  again  this  is  primarily  production's 
concern,  and  yet  the  purchasing  agent  from  his  con- 

tact with  traveling  salesmen  and  others  is  in  a  position 

to  furnish  production  with  accurate  and  current  in- 
formation in  regard  to  such  conditions. 

(6)  The  storage  considerations:  Have  we  sufficient 
room  to  store  all  that  we  would  like,  and  if  not,  where 
and  at  what  cost  may  adequate  accommodation  be 
:secured?      Will   the    additional    cost    of    such    storage 

counterbalance  any  probable  saving  due  to  buying  in 
quantities  far  in  excess  of  known  production  needs? 

(7)  The  state  of  the  finances  of  the  company:  Is 
money  available  for  buying  an  excess  of  material,  no 
matter  how  desirable,  and  will  the  loss  of  interest  on 
such  idle  money  counteract  any  price  reduction  from 
buying  in  quantity? 

Since  most  of  these  matters  are  largely  questions  of 
judgment  the  only  safe  procedure  is  for  the  pur- 

chasing agent  to  receive  the  regular  replenishment 
orders  emanating  from  the  balance  sheets.  This  will 
back  up  production.  In  order  to  back  himself  up,  the 
purchasing  agent  may  secure  the  written  approval  of 
the  general  manager  or  some  other  official  when  the 
amount  called  for  on  the  replenishment  order  is  not 
followed. 

A  form  for  approval  to  change  the  amount  requisi- 
tioned refers  to  the  replenishment  order  received  from 

the  balance  clerk  and  makes  the  recommendation  that 
a  different  amount  be  purchased.  Reasons  for  the 
change  are  given.  The  order  is  signed  by  the  purchas- 

ing agent  and  space  is  provided  for  a  notation  of  the 
action  taken  by  the  general  manager  or  other  official 
and  his  signature. 

In  times  of  hand  to  mouth  buying,  the  replenishment 
order  will  prevent  overstocking.  On  a  rising  market 
where  long  contracts  may  be  placed  it  may  still  serve 
to  secure  deliveries  in  accordance  with  production 
needs.  It  may,  therefore,  serve  a  useful  purpose  at  all 
times.  As  indicated  previously,  the  purchasing  agent 
is  expected  to  initiate  action  even  before  the  receipt 
of  the  replenishment  order  if,  in  his  judgment,  condi- 

tions appear  to  require  or  render  advisable  immediate 
or  heavy  purchase. 

After  a  decision  to  purchase  is  made  and  approval 
secured,  technical  purchasing  then  comes  into  play  until 
the  terms  are  made  and  the  contract  closed.  The 

procedure  from  then  on'  is  identical  under  both  specu- 
lative and   routine   purchasing. 

Routine  Purchasing  Most  Satisfactory 
in  Many  Plants 

It  may  be  objected  that  such  a  division  of  work  and 
responsibility  is  limiting  the  purchasing  agent  and  giv- 

ing him  a  smaller  place  within  the  organization  than 
that  to  which  he  is  rightfully  entitled.  This,  indeed, 
is  almost  the  invariable  reaction  when  such  a  reorgani- 

zation is  proposed  to  an  existing  purchasing  agent. 
That  the  reverse  is  actually  true,  however,  in  that  the 
purchasing  agent  is  given  a  much  better  opportunity 
to  measure  up  to  his  responsibilities,  would  seem  to  be 
proved  by  the  number  of  plants  and  purchasing  agents 

which  have  found  such  an  ari'angement  entirely  satis- factory. 

By  such  a  clear  definition  of  duties  according  to 
functional  lines  and  abilities,  assisted  and  controlled 
through  a  logical  and  simple  routine,  many  purchasing 
agents  have  found  that  they  could  give  more  attention  to 
those  features  of  the  work  for  which  they  have  long  de- 

sired more  time.  They  can  stand  absolutely  within  their 
own  ground  as  defined  and  yet  have  an  ample  chance 
to  influence  others  with  whom  their  work  is  connected. 
It  is  simply  a  further  logical  extension  of  the  modern 
subdivision  in  administrative  duties  whereby  each  man 
may  become  a  real  specialist  in  his  own  particular  line, 
unhampered  by  irrelevant  or  distasteful  routine,  or 
wrongly  placed  responsibility. 

After  the  decision  to  purchase  is  reached,  therefore, 



AMERICAN     MACHINIST Vol.  56,  No.  24 

the  formal  purchase  order  is  issued.     This  must  pro- 
vide for: 

(1)  The  serial  number  of  the  purchase  order.  This 

gives  a  cross  index  between  the  replenishment 
order  and  the  purchase  order,  since  when  the 
latter  is  made  out  its  number  must  be  entered 

on  the  replenishment  order  and  the  replenish- 
ment order  number  entered  on  the  purchase 

order.  In  case  one  replenishment  order  calls 

for  several  articles  requiring  several  corre- 
sponding purchase  orders,  care  must  be  taken 

to  see  that  these  cross  reference  entries  be 
completed. 

(2)  The  name  of  the  company  making  the  purchase. 
(3)  The  date  of  the  order. 

(4)  The  name  of  the  vendor  from  whom  the  pur- 
chase is  to  be  made. 

(5)  The  quantity  and  description  of  the  goods 
ordered.  This  should  be  specific,  so  that  if 
there  is  any  mistake  in  the  goods  the  vendor 
cannot  lay  it  to  a  lack  of  definite  detail. 

(6)  The  date  the  delivery  is  wanted.  This  again 
is  just  as  important  on  the  purchase  order  for 
the  information  of  the  vendor  as  it  is  on  the 
replenishment  order  for  the  guidance  of  the 
purchasing  agent. 

(7)  The  shipping  and  billing  directions.  Much 
trouble  is  caused  in  every  receiving  department 
because  incoming  packages  are  improperly 

marked.  The  necessity  for  marking  all  pack- 
ages on  the  outside  with  the  purchase  order 

number  should  be  emphasized  in  a  prominent 
place  on  the  face  of  the  purchase  order. 

(8)  The  symbol  or  other  short  designation  of  the 
article  ordered.  This  is  for  definiteness  and 
to  save  clerical  work  in  writing  and  re-writing 
long  names.  ^ 

(9)  The  name  of  the  requisitioner. 
(10)  The  department  or  person  for  whom  ordered. 

(11)  The  replenishment  order  number  (see  use  un- 
der No.  1  above). 

(12)  The  signature  of  the  purchasing  agent. 
The  matter  listed  under  numbers  1,  2  and  7  as  far 

as  standard  shipping  and  billing  directions  go,  may,  of 
course,  be  printed  on  the  form  when  it  is  set  up,  as 
the  form  in  Fig.  7  shows. 

The  purchase  order  must  be  made  in  varying  num- 
bers of  carbon  copies  according  to  circumstances  and 

procedure.  Ordinarily  as  a  minimum  there  must  be 
the  following: 

(1)  The  original  copy  to  be  mailed  to  the  vendor. 
Fig.  7  shows  a  form  for  this  copy. 

(2)  A  copy  for  the  requisitioner. 

(3)  A  copy  for  the  purchasing  agent's  office  to  be 
filed  by  the  serial  number  of  the  purchase 
order. 

C4)  A  copy  for  the  purchasing  agent's  office  to  serve 
as  a  follow-up  tickler.  Fig.  8  illustrates  a  form 
for  this  use. 

(5)    A  copy  for  the  balance  and  receiving  men. 
In  addition  to  these,  various  other  copies  may  be 

needed;  for  instance,  one  for  each  department  foreman 
who  is  to  work  upon  the  material  ordered,  one  for  the 
auditor,  and  bo  on.  Ordinarily,  however,  the  five  copies 
listed  serve  as  a  simple  and  effective  basis  for  strict 
control  and  follow-up. 

The  purchasing  agent's  obligation  should  by  no 
means  cease  with  the  dispatch  of  the  purchasing  order. 

Upon  him  falls  the  duty  of  specifying  the  time  neces- 
sary to  renew.  His  responsibility,  therefore,  com- 

mences with  the  receipt  of  the  replenishment  order  and 
continues  until  the  goods  are  laid  down  at  the  factory 
door  in  the  time  allotted.  It  therefore  behooves  him 
not  only  to  allow  himself  plenty  of  margin  in  quoting 
such  delivery  time,  but  also  to  notify  the  production 
department  immediately  if  for  any  reason  he  receives 
a  replenishment  order  calling  for  delivery  at  a  date 
which  he  knows  cannot  be  lived  up  to.  His  acceptance 
of  this  date  throws  upon  him  the  responsibility  of 
having  the  goods  on  hand  at  the  time  set  provided  the 
request  is  made  within  the  allowable  time. 

In  order  that  all  data  in  regard  to  each  transaction 
be  readily  available,  and  that  adequate  supervision  of 
outstanding  orders  be  possible,  it  is  necessary  first  that 
an  automatic  follow-up  of  each  order  be  secured,  second, 
that  complete  information  covering  the  articles  ordered 
themselves  and  the  amounts  of  various  articles  out- 

standing with  any  vendor  be  obtainable,  and  third,  that 
adequate  files  of  catalogs,  specifications,  quotations  and 
similar  material  be  readily  available. 

The  uses  of  the  copies  of  the  purchase  order 

enumerated  above  by  which  this  follow-up  of  each  order 
is   obtained  are  as  follows : 

(1)  The  original  goes  to  the  vendor  and  should 
leave  no  doubt  in  his  mind  as  to  exactly  what  and 
how  much  is  wanted,  when  the  shipment  is  desired  and 
how  it  is  to  be  made,  and  terms  of  purchase.  The 
form  in  Fig.  7  provides  for  these  details. 

The  Requisitioner's  Duty 

(2)  When  the  requisitioner's  copy  reaches  him,  it 
is  the  requisitioner's  duty  to  check  its  accuracy  and 
to  report  back  immediately  to  the  purchasing  agent  if 
it  is  not  satisfactory  in  every  way.  His  failure  to  do 

so  throws  back  upon  him  the  responsibility  for  mis- 
takes in  the  order  itself,  since  the  purchasing  agent 

becomes  relieved  of  this  responsibility  by  forwarding 

a  duplicate  copy  of  a  correct  transcription  of  the  re- 
plenishment order. 

(3)  The  purchasing  agent's  copy  should  be  made 
out  on  paper  suitable  for  permanent  filing  by  the  pur- 

chasing order  number  in  a  loose-leaf  binder,  where 
each  new  order  should  be  filed  by  serial  number  when 
issued.  On  this  copy  may  be  entered  all  notations  of 
the  action  taken  in  the  case,  so  that  a  summary  of  all 

transactions  may  be  instantly  available.  If  the  terms 

of  purchase  are  modified  after  the  original  order  has 
been  mailed,  if  a  new  delivery  date  has  been  agreed 
upon,  or  in  fact  if  anything  has  occurred  to  modify 

the  original  agreement,  notation  to  this  effect  should 

be  made  on  this  copy.  Progress  of  fulfillment  of  the 

contract  should  appear  here,  and  when  it  has  been  com- 
pleted this  copy  should  be  so  stamped.  It  remains  as 

tlie  permanent  purchasing  office  record  of  the  transac- 
tion, supplemented  by  correspondence  and  other  matter 

in  the  letter  file. 

(4)  The  purchasing  agent's  tickler  copy:  Every 
purchase  order  sent  out  should  have  a  delivery  date 
indicated  on  it.  This  date  may  be  of  vital  concern  or 

of  comparatively  little  moment  as  the  case  may  be. 

Nevertheless,  some  date  must  appear.  This  date,  more- 
over, must  go  out  with  the  expectation  that  the  vendor 

will  live  up  to  it  or  notify  the  agent  to  the  contrary 

immediately  upon  its  receipt  or  when  he  finds  it  im- 
possible to  do  so.  The  burden  of  the  follow-up,  how- 

ever, must  rest  upon  the  purchasing  agent,  since  no 
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one  will  look  after  our  business  for  us  if  we  fail  to 
do  our  part. 

Depending  upon  the  urgency  of  the  order,  there- 
fore, the  purchasing  agent  will  enter  a  date  on  the 

tickler  copy  when  he  wishes  the  transaction  brought  to 
his  attention.  The  form  in  Fig.  8  allows  space  for 
several  of  these  dates.     The  date  of  delivery  may  be, 

REQUISITIONER 

REQUISITION  NO. te 
PUT  THIS  NUMBER  ON 

YOURBILLAND    ON    EACH 
PACKAGE      SENT       US     ON 
THIS   ORDER. 

RENDER  INVOICES 
IN  DUPLICATE. 

STORES  SYMBOL     . 
AND     LOCATION PLEASE  FURNISH  SUPPLIES  PER  THIS  ORDER  SENDING  SHIPPING  RECEIPT 

TO  US  ON  DATE  OF  SHIPMENT.     BILL  EACH  ORDER  SEPARATE 

SHIPPING  DIRECTIONS 
MARK   EACH    PACKAGE 

LEWIS  MFG.  COMPANY 
WALPOLE     MASS. 

SHOW    "V"  4727  OIIDtR THIS     -'^  •  ^•'''number 
ON    EACH   PACKAGE 

FIG.  7.  A  FORM  FOR  THE  ORIGINAL  PURCHASE  ORDER  C  OPY  FOR  THE  VENDOR 

additional  work.  On  the  other  hand,  some  plants  find 
it  advisable  to  systematically  follow-up  all  orders  three 
or  four  days  before  they  are  due.  Such  procedure  is 
recommended  particularly  during  upset  traffic  con- 
ditions. 

In  any  event,  however,  the  purchasing  agent  is  not 
ordinarily  in  a  position  himself,  and  should  not  be  ex- 

pected to  differentiate  be- 
tween those  articles  for 

which  there  is  urgent  need 
and  those  which  may  come 
along  somewhat  after  the 
date  promised.  If  delivery 

is  to  be  delayed  he  must  im- 
mediately send  a  notice  to 

that  effect  to  the  requlsi- 
tioner.  Then,  according  to 

the  requisitioner's  reply  as 
to  the  urgency  of  delivery, 

he  may  deal  with  the  excep- 
tions only,  letting  the  ship- 
ment go  for  a  few  days  or 

bringing  all  possible  pres- 
sure to  bear  for  quick  deliv- 
ery as  the  particular  case 

demands. 

After  the  follow-up  is  ob- 
tained and  a  new  delivery 

date  is  set,  another  follow- 
up   date   is   entered  on   the 

LEWIS  MFG.  COMPANY 

PURCHASING  Aren't 

REQUISITIONER 

REQUISmON  NO. 

STORES  SYMBOL 
AND     LOG  AT  ION 

say,  August  1,  and  since  it  is 
imperative  that  the  goods  be 
received  not  later  than  that 
date,  it  is  desirable  to  follow 
up  the  order  on  July  25. 
This  date,  July  25,  would 
then  be  entered  as  the  tickler 
date. 

The  tickler  copy  would 
then  be  filed  in  a  special  tick- 

ler cabinet  with  drawers  and 
guides  for  each  month  of  the 
year  and  folders  for  each 
day  of  the  month.  When 
July  25  arrives,  the  clerk 
will  remove  all  papers  in  that 
folder,  which  may  contain 
not  only  this  copy  of  the 
purchase  order  but  also  any 
other  matters  to  which  the 
purchasing  agent  desires  his 
attention  called  on  this  date. 

The  tickler  copy  will  be  laid  on  the  purchasing  agent's 
desk,  when  he  will  take  up  such  follow-up  measures  as 
he  deems  desirable. 

A  form  card  with  an  attached  reply  card  to  give  the 
required  information  has  been  found  satisfactory  for 
this  purpose,  and  results  in  a  considerably  higher  per- 

centage of  replies  than  where  the  routine  formal  let- 
ter is  used,  requiring  on  the  part  of  the  vendor  the 

repetition  of  information  identifying  the  order. 
When  the  delivery  of  an  outstanding  order  is  delayed, 

or  when  the  purchasing  agent  obtains  the  information 
that  it  will  be  delayed,  he  must  immediately  notify  the 
requisitioner  to  this  effect.  Of  course,  it  may  not  be 
considered  necessary  to  follow  every  order  before  ship- 

ment is  due  from  the  vendor,  for  to  do  so  entails  much 

PURCHASE  TICKLER 

WALPOLE.  NUSS. 
N9     4727 

COMPLETED- 

PLEASE  FURNISH  SUPPLIES  PER  THIS  ORDER  SENOINO  SHIPPING  RECEIPT 
TO  US  ON  DATE  OF  SHIPMENT     BILL  EACH  ORDER  SEPARATE 

PROMISED 

FIG.  8.     A  FORM  FOR  THE  TICKLER  COPY  OF  THE  PURCHASE  ORDER 

bottom  of  the  tickler  copy  and  it  is  again  filed  under 
that  date,  and  when  shipment  is  complete  it  may  be  de- 

stroyed or  otherwise  filed  as  desired. 

(5)  The  receiving  clerk's  copy  of  the  purchase  or- 
der may  first  be  sent  to  the  balance  clerk  for  posting 

to  the  proper  balance  sheet,  either  classified  or  un- 
classified. It  then  goes  to  the  receiving  man  who  posts 

'it  temporarily  for  the  inspector  to  note  and  then  files 
it  by  the  name  of  the  vendor.  A  separate  copy  may 
also  be  made  for  information  and  retention  by  the  bal- 

ance clerk. 
It  is  well  to  let  the  inspector  look  over  the  receiving 

man's  copy  of  the  purchase  order  as  soon  as  it  la  re- 
ceived, particularly  in  the  case  of  large  orders,  so 

that   he  may   make   arrangements   for   the  inspection 
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himself,   delegate   this   work   to   another,   or  give   any 

necessarj'  directions. 
Before  taking  up  the  final  stages  in  the  purchasing 

department,  that  is,  the  routine  after  receipt  and 
notification  of  goods  received,  the  other  records  neces- 

sary to  adequate  purchasing  regulation  may  be  pointed 
out.  We  have  described  so  far,  and  quite  fully,  the 
following  records: 

(1)  Original  replenishment  order:  After  the  re- 
sulting purchase  order  has  been  made  out,  this  replen- 
ishment order  is  filed  by  date  of  requisition. 

(2)  Copy  of  the  purchase  order  filed  by  serial 
number. 

(3)  Requisitioner's  copy  of  the  purchase  order. 
(4)  Tickler  copy  of  the  purchase  order. 

(5)  Balance  and  receiving  clerks'  copy  of  the  pur- 
chase order. 

In  order  to  make  the  data  of  all  transactions  avail- 
able, it  is  necessary  further  that  the  purchasing  de- 

partment have  records  as  follows: 
(6)  An  alphabetical  letter  file  for  correspondence 

with  the  various  vendors:  This  file  should  be  supple- 
mented by  a  tickler  file. 

(7)  A  card  index  or  other  record  by  material: 
These  records  may  be  filed  by  name  of  material,  or 
preferably  by  symbol  if  symbols  are  used.  In  any 
event,  this  form  should  show  description  of  material, 
dates  of  various  replenishment  and  purchase  orders, 
from  whom  purchased,  quotation  and  delivery.  Such 
extensive  data  are  unnecessary  in  the  smaller  plants 
and  I  have  found  some  purchasing  offices  conducted 
satisfactorily  where  this  record  shows  only  the  name 
of  the  article  and  the  changes  in  price. 

A  Vendor's  File  Not  Alv/ays  Necessary 

(8)  A  vendor's  file,  showing  the  name  and  address 
of  each  vendor  with  whom  the  company  deals,  the 
articles  purchased,  the  terms  and  deliveries:  This  rec- 

ord may  be  unnecessary  in  smaller  plants. 
(9)  A  catalog  file:  Some  systematic  method  should 

be  adopted-  for  filing  catalogs,  since  in  the  average  pur- 
chasing office  constructive  use  is  not  made  of  them  due 

simply  to  their  inaccessibility.  A  system  of  numbering 
at  least  each  catalog  should  be  employed,  and  a  card 
index  by  article  should  refer  to  every  catalog  where 
this  article  is  described.  Another  card  index  by  manu- 

facturers should  show  the  file  number  of  each  manu- 

facturer's catalog. 
Depending  on  the  type  of  balance  sheet  used  and 

the  information  which  is  summarized  on  it,  some  of 
the  above  records  can  be  eliminated.  For  instance, 
suppose  it  is  desired  to  find  the  names  of  the  various 
vendors  from  whom  we  have  ordered  a  certain  article 
during  the  past  year.  Instead  of  requiring  the  pur- 

chasing agent  to  keep  such  data,  we  may  request  the 
balance  clerk  to  give  us  from  the  proper  balance  sheet 
the  purchase  order  numbers  for  each  purchase  of  this 
article.  These  will  enable  us  to  turn  at  once  to  the 
copy  of  the  purchase  order  filed  by  serial  number. 
Similarly,  information  covering  promptness  of  delivery 
may  be  obtained  from  the  balance  record. 

No  attempt  is  made  here  to  specify  what  shall  and 
what  shall  not  be  kept  in  each  place,  since  this  is  a 
question  to  be  determined  in  each  case  and  depends  on 
various  factors.  With  these  records,  however,  or  with 
suitable  combinations  or  substitutes,  any  question  in 
regard  to  material,  vendors,  prices,  or  follow-up  may  be 
readily  ascertained. 

Prospective  Machinery  Markets  in  China 
By  W.  C.  Murphy 

Treasurer,  Providence  Mill  Supply  Co. 

A  recent  six-months'  trip  to  the  Far  East  has  given 
me  some  first-hand  information  on  machinery  markets 
there  which  may  be  interesting  to  your  readers.  In 
what  follows  I  have  set  down  a  few  impressions  as  they 
occurred  to  me. 

The  things  to  consider  in  this  proposition  are:  The 
monetary  situation  as  relating  to  the  rate  of  exchange, 
European  comi)etition,  the  mental  attitude  of  the  buyer, 
the  matter  of  credit,  the  care  used  in  the  packing  of 
the  merchandise,  and  the  political  situation  in  China. 

Take  first  the  matter  of  exchange.  At  present  the 
gold  dollar  is  worth  twice  the  silver  dollar  of  China 
and  it  can  readily  be  seen  that  this  has  a  deterrent  in- 

fluence in  the  fluent  purchasing  of  American  goods  by 
the  Chinese.  As  the  rate  stood  two  years  ago,  the 
silver  dollar  being  on  a  par  with  gold,  the  securing  of 
orders  in  our  line  was  a  comparatively  easy  matter,  and 
the  writer  secured  some  important  business,  possibly 
to  some  extent  caused  by  the  fact  that  the  European 
countries  had  not  arrived  in  the  field. 

European  Competition  on  the  Increase 

At  the  present  time,  the  European  competition  is 
strong  and  will  continue  to  be  stronger  and  keener. 
With  this  to  contend  with  and  with  the  depreciated 
value  of  the  silver  dollar,  our  recent  trip  was  not  nearly 
so  successful  as  that  of  two  years  ago. 

A  very  important  thing,  however,  is  the  fact  that  the 
Chinese  generally  have  a  very  friendly  feeling  toward 
the  Americans  and  American  merchandise  and  the 
attitude  of  the  buyer  indicates  a  strong  desire  to  trade 
with  us.  We  were  told  on  various  occasions  that  they 

liked  to  have  us  come  to  China  and  wanted  to  do  busi- 
ness with  us  because  we  did  not  come  to  exploit  their 

country  or  to  ask  for  special  concessions  or  privileges 
of  any  kind. 

In  the  matter  of  credit,  the  Germans  and  English  are 
very  lenient,  especially  the  Germans,  and  arrangements 
are  made  so  that  long  terms  and  easy  payment  are 
allowed. 

European  Shipper  Packs  His  Merchandise  Better 
Than  the  American 

Another  thing  in  which  the  European  shipper  is 
ahead  of  us  is  in  the  packing  of  the  merchandise.  He 
exercises  far  greater  care  than  we  do  in  this  important 
matter.  The  writer  talked  with  the  American  Consul 
in  one  of  the  large  Chinese  cities  and  was  informed  by 
him  that  he  was  constantly  taking  up  the  matter  of 
claims  of  the  native  merchants  who  had  received  goods 
in  a  damaged  condition  on  account  of  inferior  packing. 

There  seems  to  be  plenty  of  money  in  the  Orient  and 
a  strong  desire  to  invest  in  manufacturing  enterprises, 

particularly  textiles  and  metals,  but  the  greatest  draw- 
back is  the  instability  of  the  government  and  the  con- 

sequent fear  of  internal  strife  which  carries  with  it  the 
possibility  of  property  destruction. 
When  this  great  and  wonderful  land  of  nearly  five 

hundred  million  people  gets  straightened  out,  and  a 
united  national  spirit  is  established,  what  a  market 
there  will  be.  With  the  feeling  toward  America  that 
now  exists  among  the  Chinese,  it  would  appear  that  the 
securing  of  a  large  proportion  of  this  huge  business 
depends  largely  upon  ourselves. 

\ 
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President  and  Chief  Engineer 

^    DoY/o  6ngfineenng  Company,  J\/ew  York  Ciiy 

Tooling  Vertical  Turret  Lathes  and  Boring  Mills  —  Points  of  Importance  in  Design 

of  Chucks  and  Faceplates  —  Special  Fixtures  for  Holding  Irregular  Work 

IN  OUR  previous  articles  we  have  described  methods 
of  handling  work  on  turret  and  engine  lathes. 
These  machines  are  used  for  work  up  to  16  or  18 

in.  in  diameter,  and  occasionally  for  pieces  of  even 
larger  size.  For  heavy  work  of  large  diameter,  and 
even  for.  some  kinds  of  work  of  comparatively  small 
diameter,  the  vertical  turret  lathe  and  vertical  boring 
mill  are  more  suitable.  One  of  the  principal  reasons 
for  this  fact  is  the  difficulty  experienced  in  chucking 
large  and  heavy  work  on  the  horizontal  type  of 
machines. 

It  is  necessary  to  discuss  the  relative  merits  of 
vertical  and  horizontal  types  of  machines  for  boring, 
turning  and  facing,  as  the  field  of  one  overlaps  that  of 
the  other  to  some  extent,  so  that  it  becomes  largely 
a  matter  of  the  selection  of  a  machine  most  suited  for 

a  given  piece  of  work.  Speaking  generally,  the  vertical 
turret  lathe  and  vertical  boring  mill  are  suited  to  heavy 
work  requiring  the  removal  of  considerable  stock. 
Machines  of  this  type  are  very  powerful  and  adapted 
to  heavy  cutting  with  corse  feeds.  The  tools  and 
fixtures  for  vertical  boring  mills  bear  a  strong  family 
resemblance  to  those  used  on  turret  lathes;  they  are, 
however,  considerably  heavier  and  capable  of  with- 

standing greater  pressures. 

There  are  several  tj-pes  of  vertical  boring  machines, 
differing  from  each  other  in  their  general  details  of 
construction.  One  of  these  types  is  the  vertical  turret 
lathe,  another  the  vertical  boring  mill,  another  the 
multiple-spindle  semi-automatic  chucking  machine.  The 
first  of  these  approaches  the  horizontal  machine  most 
closely  in  its  general  features  of  construction.  The 
application  of  tools  is  also  quite  similar,  although  there 
are  distinct  points  of  difference.  In  order  that  the 
designer  may  understand  the  general  details  of  con- 

struction of  vertical  turret  lathes  and  boring  mills,  a 
diagram  of  each  type  is  shown  in  Fig.  387.  These 
diagrams  are  not  intended  to  reveal  details  of  the 
machines,  but  only  to  show  general  points  in  construc- 
tion. 

The  diagram  at  A  shows  a  vertical  turret  lathe 
having    a    heavy    table    B    in    which    chuck    jaws    are 

For  the  authors'  forthcoming  book.     All  rights  reserved. 

mounted.  The  turret  C  has  five  sides  and  is  located  on 
a  vertical  slide  B.  The  saddle  E  slides  horizontally 
along  the  guides  F,  a  positive  stop  being  provided  for 
determining  the  central  position  of  the  saddle.  The 
turret  slide  is  so  mounted  that  it  can  be  swiveled  to  an 
angle  of  45  deg.  on  either  side  of  the  center  line,  thus 
adapting  it  for  angular  work.  The  sidehead  G  is  of 
very  heavy  construction,  and  is  located  on  a  vertical 
slide  H.  A  four-sided  turret  toolpost  K  is  provided 
with  slots  for  holding  tools. 

The  speeds  are  obtained  through  a  transmission  gear 
case  and  clutches  quite  similar  to  the  type  used  for 
automobiles.  A  wide  range  of  feeds  is  obtainable 

through  a  gear  box  conveniently  located.  The  neces- 
sary changes  can  be  made  rapidly,  and  suitable  mark- 
ings enable  the  operator  to  know  just  what  feeds  he  is 

using.  The  slides  have  power  rapid  traverse  in  order 
to  assist  in  setting  for  various  positions.  Diameter 
readings  are  obtained  by  means  of  graduated  slides, 
micrometer  dials  and  observation  stops  arranged  so 
that  they  can  be  conveniently  read  by  the  operator. 

The  machines  are  capable  of  the  heaviest  kind  of  cut- 
ting on  steel  and  a  very  high  degree  of  accuracy  can 

be  obtained.  Machines  of  this  type  are  made  in  capaci- 
ties ranging  from  24  to  54  in.  in  diameter. 

The  vertical  boring  mill  at  L  is  similar  in  general 
construction  to  the  vertical  turret  lathe  just  described, 
except  that  there  is  no  sidehead  or  turret.  In  some 
cases  a  special  slide  on  this  type  of  machine  is  fur- 

nished with  a  five  or  six-sided  turret,  but  this  is  not 
standard  on  all  types  of  machines.  The  points  of  differ- 

ence between  the  vertical  turret  lathe  and  vertical 
boring  mill  can  be  readily  appreciated  by  a  reference 
to  the  illustration.  The  table  M  is  provided  with  chuck 
jaws  and  T-slots  for  holding  fixtures  when  necessary. 
The  toolslides  N  and  O  are  held  in  saddles  P  and  Q, 
which  are  adjustable  along  the  horizontal  guides  R  and 
S.  Occasionally  both  heads  are  arranged  so  that  they 
can  be  swiveled  through  an  arc  of  about  45  deg.  Stand- 

ard tooholders  with  forged  tools  of  suitab';?  shape  are 
located  in  a  hole  in  the  lower  end  of  each  toolslide.  A 
positive  means  of  clamping  and  locating  is  provided. 
Rapid  power  traverse  of  toolslides  and  saddle  is  given, 
to  avoid  the  necessity  for  long  and  tedius  hand  adjust- 
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ments.    A  wide  range  of  speeds  and  feeds  is  obtainable 

through  a  transmission  case,  clutch  and  gear  box. 

These  two  types  of  machines  are  the  only  ones  for 

which  we  shall  consider  tooling  methods.  The  multi- 

spindle  semi-automatic  chucking  machine  requires 

Bpecial  study,  and  as  this  work  is  somewhat  specialized 

we  do  not  feel  justified  in  going  into  the  subject  in 

detail.  In  general,  the  principles  which  we  have  men- 
tioned and  the  methods  described  will  apply  to  all 

varieties  of  turning  and  boring  machines,  with 
modifications  to  suit  the  different  types. 

The  method  of  holding  work  on  boring  mill  tables  is 
of  interest,  and  while  the  chuck  and  jaws  are  similar 
to  those  used  on  a  horizontal  turret  lathe,  the  applica- 

tion of  fixtures  to  the  table  is  somewhat  different.  Fig. 

388  shows  a  perspective  view  of  a  boring  mill  tab'.e  at 
A.  This  example  has  a  three-jaw  universal  chuck  built 
in\o  the  table.  The  jaws  B  are  held  down  on  sub-jaws 
F  by  means  of  bolts  shown  at  C  and  D.  The  table 
itself  is  slotted  in  a  number  of  places,  as  indicated  at 
K  and  L,  in  order  to  facilitate  clamping  work  or  attach- 

ing fixtures.  The  center  hole  in  the  table  is  often  used 
for  obtaining  the  correct  position  of  the  fixture  by 
using  a  locating  plug  in  the  hole. 

The  jaw  arrangement  is  rather  unusual,  as  each  sub- 
jaw  F  is  so  constructed  that  its  under  side  meshes  with 
a  scroll  ring  operated  by  a  pinion.  The  movement  of 
the  jaws  is  obtained  by  using  a  socket  wrench  on  the 
square  head  of  the  operating  shaft  H.  Three  of  these 
shafts  are  located  in  the  table  so  that  they  are  easily 
accessible.  Through  the  scroll  ring  the  jaws  are 
operated  uniformly,  but  there  is  also  an  independent 
movement  of  each  jaw  obtainable  by  means  of  the 
screw  G.  This  movement  is  convenient  when  chucking 
irregular  work,  as  it  allows  the  jaws  to  be  set  in  differ- 

ent positions  from  the  center,  yet  at  the  same  time 
they  can  be  operated  with  a  universal  movement. 

The  top  of  each  jaw  is  grooved  deeply  across  its 
/ace,  so  as  to  allow  various  settings  of  standard  jaws. 
To  keep  the  scroll  ring  covered  and  prevent  chips  from 
'dogging  the  mechanism  of  the  chuck,  the  sub-jaws  are 
Very  long  so  that  protection  is  assured  at  all  times.  The 
amount  of  movement  of  the  sub-jaws  is  small,  the  top 
jaws  being  set  in  whatever  position  may  be  required 
for  holding  a  given  diameter  of  work.  The  detail  illus- 

trates the  method  of  clamping  the  top  jaws  to  the  sub- 
jaws. 

It  must  be  remembered  that  the  vertical  turret  lathe 
or  boring  mill  has  a  table  of  large  diameter,  and  it  is 
therefore  of  great  importance  that  it  should  be  rigid 
and  capable  of  withstanding  a  great  deal  of  pressure 
during  the  cutting  action.  The  sectional  view  through 
the  spindle  shows  the  table  A,  on  the  under  side  of 
which  is  a  large  bevel  ring  gear  N  driven  by  a  pinion 
O.  The  table  is  attached  to  a  spindle  having  a  conical 
bearing  seat  P,  which  not  only  stabilizes  the  table  but 
provides  an  ideal  bearing  surface.  The  hole  Q  in  the 
center  of  the  table  is  useful  in  locating  fixtures  or 
bushings.  A  filler  plug  R  is  placed  as  shown,  in  order 
to  prevent  chips  and  dirt  from  working  down  into  the 
moving  parts  of  the  machine. 

Fixtures  used  on  vertical  boring  mills  are  for  the 
most  part  siniple  in  design,  although  exceptional  cases 
may  require  a  fixture  more  or  less  elaborate,  according 
to  the  nature  of  the  work.  Such  matters  as  the  produc- 

tion required  and  the  number  of  pieces  which  are 
machined  in  each  lot  have  an  effect  on  the  design  of 
fixtures.     A  great  deal  of  work   which   is  handled  on 

boring  mills  is  put  through  the  factory  in  compara- 
tively small  lots,  say  twenty-five  or  fifty  pieces  at  a 

time.    When  fixtures  are  required  for  work  of  this  kind. 

y/M/////////////////////////////////^^^^ 
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FIG.    387.      DIAGRAMS  OF  VERTICAL  TURRET  LATHE  .4.ND 
BORING  MILL 

it  is  necessary  to  make  them  so  that  they  will  with- 
stand rough  handling  and  a  considerable  amount  of 

wear  on  the  various  finished  surfaces. 

General  matters  connected  with  the  design  are  much 

the  same  as  those  which  have  been  previously  men- 
tioned on  the  subject  of  turret  lathe  fixtures.  The 

only  difference  is  in  the  size  of  the  parts,  which 

naturally  require  heavier  fixtures  and  those  capable  of 
withstanding  more  severe  usage.  The  following  points 
must  be  considered  in  the  design : 

(1)  The  location  of  the  work  is  of  primary  impor- 
tance, whether  it  is  the  first  setting  of  a  piece  of  rough 

work  or  another  setting  in  which  the  piece  must  be 
located  from  a  previously  finished  surface.  Points  of 
location  and  surfaces  on  which  the  work  rests  should 
be  made  in  such  a  way  that  they  can  either  be  trued  up 
readily  to  preserve  the  accuracy  or  replaced  by  other 
units  when  worn. 

(2)  The  rigidity  and  driving  power  of  fixtures  used 
for  this  kind  of  work  is  of  supreme  importance,  as  the 



June  15,  1922 Eliminate  Waste — With  Modern  Equipment 
891 

cuts  which  are  taken  are  heavy  and  there  must  be  no 
vibration  if  first-class  work  is  to  be  obtained.  Even 
when  work  is  held  in  chuck  jaws,  the  shape  of  the  work 
and  the  amount  of  material  which  is  to  be  removed  may 

make  it  necessary  to  provide  additional  means  of  hold- 
ing and  driving,  in  order  to  withstand  the  excessive 

pressure  resulting  from  the  cut.  There  is  an  old  story 
told  of  a  manufacturer  of  vertical  boring  mills;  when 
asked  how  many  machines  one  man  could  run  he  re- 

plied that  "It  takes  two  men  to  run  one  machine,  one 
man  to  operate  the  machine  and  the  other  to  carry 

away  the  chips."  While  we  must  admit  that  this 
statement  is  somewhat  exaggerated,  it  illustrates  the 

I 

FIG.   388.     BORING  MILl.  TABLE  AND  CHUCK 

FIG.  389.     METHODS  OF  HOLDING  WORK  IN  CHUCK  JAWS 

point  and  indicates  the  tremendous  power  and  produc- 
tion possibilities  of  these  machines. 

(3)  Economy  in  the  design  of  fixtures  for  vertical 
turret  lathes  should  be  carefully  studied,  as  the  fixtures 
are  often  so  large  that  the  cost  of  patterns  and  cast  iron 

alone  may  be  excessive,  unless  considerable  thought  is 
given  to  the  design.  Another  point  in  this  connection 
is  that  the  large  size  of  the  fixtures  makes  them  some- 

what awkward  to  machine,  and  it  may  be  better  to  make 
them  in  several  units,  rather  than  to  use  a  single  cast- 

ing of  large  size  which  would  be  difficult  to  machine. 
The  methods  of  clamping  do  not  generally  require  much 
of  a  special  nature,  but  the  necessity  for  holding  the 
work  rigidly  makes  it  obligatory  to  use  clamps  to  which 
sufficient  pressure  can  be  applied. 

(4)  Convenience  and  the  accessibility  of  various 
movable  parts  on  the  fixture  are  quite  important,  and 
should  be  studied  with  care  when  designing.  Locating 
points  should,  if  possible,  be  arranged  so  that  they 
can  be  seen,  even  if  it  is  necessary  to  core  openings  in 
the  side  of  the  fixture  to  allow  the  operator  to  look 
through  and  see  where  he  is  placing  the  work.  The 
method  of  setting  up  a  piece  in  the  fixture  should  be 
such  that  it  will  be  as  convenient  for  the  operator  as 
possible.  Certain  kinds  of  irregular  work  may  require 
a  fixture  having  a  latch  which  can  be  swung  to  one  side 
when  placing  the  work  in  position.  When  anything  of 
this  kind  is  necessary,  the  direction  in  which  the  latch 
swings  should  be  such  that  the  accidental  starting  of 
the  machine  will  not  cause  the  swinging  member  to 
come  in  contact  with  the  sidehead  or  some  other  por- 

tion of  the  machine  and  cause  breakage.  The  pivot 
should  be  so  placed  as  to  avoid  any  trouble  of  this  sort. 

(5)  The  removal  of  chips  from  fixtures  often  causes 
trouble,  unless  proper  provision  is  made  so  that  they 
can  be  readily  swept  out.  A  pot  fixture,  for  example, 
may  be  excellent  for  holding  the  work;  but  if  it  is  so 
constructed  that  it  will  soon  fill  up  with  chips,  it  will 
cause  much  loss  of  time  in  manufacturing.  Cored  open- 

ings can  usually  be  provided  so  that  chips  will  fall  out 
by  themselves.  The  experienced  designer  takes  these 
points  into  consideration  when  making  up  a  tool,  no 
matter  whether  it  is  for  a  jig,  cutter  or  fixture. 

(6)  The  accuracy  of  the  finished  product  may  often 
effect  the  design  of  the  fixture;  hence,  the  tool  engineer 
must  consider  this  in  the  early  stages  of  the  design. 
For  important  surfaces  which  are  to  be  machined  in 
accurate  relation  to  each  other,  the  tool  equipment 
must  be  designed  with  this  point  in  mind.  In  the  loca- 

tion of  the  work,  also,  the  matter  must  be  considered 
and  proper  methods  of  clamping  and  locating  used. 

Holding  Work  in  Chuck  Jaws 

A  great  deal  of  the  work  done  on  the  machines  of  the 
types  just  mentioned  is  held  by  means  of  standard  or 
special  chuck  jaws.  We  have  previously  shown  a 
number  of  applications  of  chuck  jaws  to  turret  lathe 
work,  and  many  of  the  points  in  design  mentioned  there 
are  equally  important  for  jaws  used  in  holding  work 
on  boring  mills.  One  point,  however,  which  is  quite 
different  is  the  fact  that  the  work  is  held  in  a  horizon- 

tal plane,  so  t^at  it  is  only  necessary  to  lay  it  down  in 
the  chuck  jaws  in  the  proper  position,  its  own  weight 
keeping  it  in  place  while  the  jaws  are  being  tightened. 

There  are  exceptional  cases  when  work  is  of  such 
shai)e  that  it  requires  a  special  chucking  device  on  the 
turret,  but  these  cases  are  rare  and  can  usually  be 
solved  by  a  designer  of  average  intelligence.  Standard 
chuck  jaws  can  often  be  used  for  holding  work,  unless 
it  is  of  peculiar  shape  or  would  not  permit  the  tool  to 
pass  over  the  surface  to  be  machined  if  standard  jaws 
were  used. 

In   Fig.   389  are  shown   a  number  of  examples  of 
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standard  and  special  chuck  jaws  in  their  application  to 

various  pieces  of  work.  In  the  example  A  the  work 

rests  on  the  surface  B  of  a  standard  jaw,  and  is  held 

by  the  outside  as  shown  at  C.  Since  this  piece  of  work 

is'  to  be  bored  and  faced,  as  indicated  by  the  arrows,  it 
is  clear  that  these  jaws  can  be  used  for  holding  so  that 
nothing  special  will  be  required. 

In  the  example  D  the  work  rests  on  a  standard  jaw 
at  E,  being  gripped  by  the  inside  as 
shown  at  F.  The  work  which  is  to 
be  done  is  facing  the  upper  surface 
and  turning  the  outside  diameter,  as 
indicated  by  the  arrows.  If  set  up  in 
the  manner  shown,  the  outside  turn- 

ing tools  could  not  be  used  without 
running  into  the  jaws.  It  is  not  by 

any  means  necessary,  however,  to  pro- 
vide special  jaws,  as  raising  blocks  can 

be  placed  under  the  rim  of  the  work, 

thus  providing  clearance  between  1"? 
jaw  and  the  work  so  that  the  tools  can 
pass  by.  Another  method  of  holding 

a  piece  of  work  in  order  to  allow  clear- 
ance for  the  tool  is  shown  at  G. 

Hardened  buttons  H  are  placed  in  the 
bolt  holes  of  the  jaws,  and  the  work 
rests  on  these  buttons. 

The  work  shown  at  /f  is  a  large 
pulley  which  is  machined  on  the  out- 

side, the  two  rims,  the  hub  and  the 
hole.  In  order  to  hold  the  rim  so  that 
these  surfaces  can  be  finished  in  one 
setting,  a  special  form  of  jaw  L  is 
used.  This  jaw  is  cut  out  in  V-form,  as 
showTi  at  M,  so  that  it  grips  the  in- 

side of  the  flange  and  at  the  same 
time  locates  it  in  a  vertical  direction. 
The  example  shown  at  N  also  requires 
the  use  of  special  chuck  jaws  on 
account  of  the  shape  of  the  work.  The 
jaw  is  made  so  that  it  grips  the  piece  at  the  point  0, 
and  the  flange  rests  on  a  hardened  stud  P  on  top  of  the 
jaw. 

It  must  be  remembered  that  the  chucks  on  these 
machines  are  very  powerful,  and  that,  therefore,  care 
must  be  used  in  gripping  the  work  so  that  it  is  not  dis- 

torted and  thrown  out  of  shape  by  the  pressure  of  the 
jaws.  Special  methods  may  be  necessary  for  thin  work, 
in  order  to  prevent  trouble  being  caused  by  distortion. 
Other  points  in  connection  with  the  design  of  chuck 
jaws  have  been  fully  treated  in  our  previous  articles. 
Cases  which  require  special  treatment  can  usually  be 
handled  by  an  application  of  principles  which  have  been mentioned. 

It  is  very  necessary  to  make  fixtures  for  vertical 
turret  lathes  and  vertical  boring  mills  of  a  substantial 
nature,  so  that  they  will  withstand  the  heavy  cutting 
action.  Not  only  must  the  fixtures  be  made  strongly, but  Ihe  method  of  holding  the  work  must  be  such  that 
the  latter  will  not  turn  or  change  its  position  when 
heavy  cutting  is  necessary.  Certain  kinds  of  work  are 
of  such  a  nature  that  they  cannot  be  readily  held  in chuck  jaws,  and  when  such  a  part  is  encountered  a 
fixture  mu.st  be  designed  expressly  for  it.  An  example of  this  kind  m  shown  in  Fig.  390,  in  which  the  work  A 
18  a  large  cast-iron  drum  which  is  to  be  machined  on the  top,  outside  diameter  and  the  flange.  On  account 
of  the  shape  of  the  work  it  cannot  be  held  easily  in 

chuck  jaws,  as  these  would  need  to  be  made  very  high 
in  order  to  grip  the  piece  securely.  The  fixture  B  is 
substantially  made  of  cast  iron  and  located  on  a  plug  C 
which  fits  the  center  hole  in  the  boring  mill  table.  The 
outside  diameter  of  the  drum  is  19  in.  when  finished. 
The  drum  slips  over  the  central  portion  of  the  fixture 
and  rests  on  three  hardened  plugs  D,  spaced  equi- 
distantly  under  the  flange. 

,--iyor/r>l 

'FiKturff 

Work  A 

FIG.   390   (LEFT).     VERTICAL  TURRET     LATHE  FIXTURE  FOR  DRUM. 
(RIGHT).     PIN  CHUCK  FOR   ELECTRICAL   UNIT 

FIG.  391 

A  central  location  for  the  work  is  obtained  by  the 
use  of  setscrews  E  and  F  which  are  fixed  in  position. 
They  are  not  disturbed  when  setting  up  the  work  on 
the  fixture;  but  the  setscrews  G  are  easily  accessible, 
and  they  are  tightened  by  the  operator  with  a  wrench. 
It  will  be  seen  that  the  principle  used  here  is  similar 
to  others  which  have  been  described  in  connection  with 
fixtures  for  horizontal  turret  lathes. 

A  point  of  importance  is  the  shape  of  the  setscrews 
used.  The  cone-point  type  is  unsuited  to  work  of  this 
kind,  as  it  is  very  difficult  to  set  up  this  type  of  screw 
with  sufficient  pressure  so  that  it  will  withstand  the 
vibrations  produced  by  the  heavy  cutting  action.  A 
cup-point  screw  like  that  shown  in  detail  at  H  will  give 
much  better  results,  as  considerably  more  than  a  point 
contact  is  obtained  from  this  variety.  On  short  cuts 
which  do  not  require  the  removal  of  a  great  deal  of 
stock,  a  cone-point  screw  may  answer  the  purpose,  but 

for  general  use  a  cup  point  is  much  superior  as  its  con- 
tact with  the  work  is  so  much  greater. 

Fixtures  used  for  vertical  boring  mills  are  frequently 
very  simple.  Oftentimes  some  of  the  work  required  in 
finishing  the  fixtures  can  be  done  on  the  boring  mill 
table,  which  is  of  course  an  advantage,  as  it  is  then 
certain  that  the  fixture  will  run  perfectly  true  with 

the  table.  Patterns  used  for  large  fixtures  are  gen- 
erally simple  and  they  are  not  finished  carefully  in  the 

majority   of   cases.      In    order    to    prevent   cracks   and 
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ruptures  of  the  castings,  all  fillets  should  be  made  large. 
Many  cases  are  found  in  which  it  is  necessary  to 

hold  a  piece  of  work  by  an  inside  cored  surface,  in  order 
that  the  piece  may  be  finished  true  and  concentric  with 
the  inside.  The  last  example  showed  a  simple  method 
for  holding  work  of  this  nature,  but  the  shape  of  the 
piece  itself  made  it  possible  to  use  a  type  of  fixture 
which  cannot  always  be  adapted  to  inside  holding.  Fig. 
391  shows  an  electrical  unit  A,  the  inside  surface  of 
which  B  is  cored  out,  yet  it  is  not  possible  for  the 
operator  to  use  a  wrench  to  tighten  setscrews  as  in  the 
preceding  instance.  A  simplified  form  of  expanding  pin 
chuck  was  therefore  designed  for  this  particular  cast- 
ing. 

The  body  C  is  located  on  a  plug  D  in  the  center  hole 
of  the  boring  mill  table.  Six  pins  E  are  spaced  in 
suitable  positions  to  give  stability  to  the  work  and  grip 
it  from  the  inside.  The  pins  in  each  tier  are  placed 
120  deg.  apart  and  their  inner  ends  come  in  contact 
with  angular  surfaces  F  and  G  on  the  two  cams  H  and 
K.  The  latter  cam  is  threaded  to  receive  the  end  of  the 
operating  bolt  L.  A  coil  spring  M  is  placed  between 
the  two  cams.  A  socket  wrench  used  on  the  end  of  the 
bolt  N  operates  the  mechanism,  thus  moving  the  pins 
outward  as  much  as  is  necessary  to  hold  the  work 
firmly.  When  the  operating  screw  is  loosened,  the 
springs  in  the  pin  sockets  release  the  pins,  thus  allow- 

ing the  work  to  be  removed. 
A  principle  of  a  similar  kind  can  be  used  on  work 

where  it  is  not  possible  to  place  a  wrench  on  top  of  the 
fixture  as  in  this  case.  Other  means  for  operating  the 
cams  must  be  devised.  Occasionally  this  is  done  by 
means  of  bevel  gears  and  a  socket  wrench  with  a  long 
handle  extending  beyond  the  edge  of  the  table.  Several 
methods  are  possible  and  the  nature  of  the  work 
governs  the  type  of  device  found  most  useful. 

Wants  Standard  Tapers 
By  C.  Franklin  Rothera 

Head  of  -Machine  Department,  Quincy  Industrial  School 

While  discussing  standardization  of  tapers,  will  some 
one  please  consider  the  poor  teacher  of  related  mathe- 

matics for  the  machine  shop?  Many  times  have  I 
fervently  prayed  for  one  standard  taper,  preferably 
the  Jarno.  I  respectfully  invite  the  gentleman  who 
did  not  believe  in  standardization  to  endeavor  to  answer 
the  queries  of  my  pupils  as  to  the  reason  for  the 
differences  in  the  tapers  per  foot  of  the  Morse  taper. 
Also  why  the  Brown  &  Sharpe  unaccountably  jumps 
from  the  good  standard  of  half-inch  per  foot  to  0.5161 
in.  per  foot  in  the  No.  10. 

I  feel  rather  small  when  I  have  to  confess  to  them 
that  it  seems  like  the  perpetuation  of  an  error,  as  also 
does  the  great  diversity  of  the  Morse  tapers.  These 
differences  do  not,  and  cannot,  give  the  boys  entering 
the  machine  trade  a  very  exalted  notion  of  the  men- 

tality of  the  heads  of  the  trade. 
I  believe  that  standardization  of  tapers  should  come, 

and  quickly,  with  the  Jarno,  for  standard. 

Selling  a  Tough  Customer 
By  Hiram  Strong 

When  I  took  the  Western  territory  for  H.  &  N. 
turret  lathes,  the  fellow  who  had  been  there  for  fifteen 
.vears  told  me  there  were  two  places  I'd  better  stay 
away  from  if  I  wanted  to  save  doctors'  bills.  He'd 
been  thrown  out  so  many  times  he  had  callouses  on 
his  disposition  and  no  sales  to  show  for  his  pains. 

One  of  these  places  was  the  big  Jones  Brothers  plant 
where  they  should  have  been  using  twenty  of  our 
largest  machines.  Bill  Jones  who  did  the  buying  was  a 
profane  sort  of  a  cuss  who  took  delight  in  browbeating 
a  salesman  if  he  would  stand  for  it,  but  he  was  a 
capable  manager  and  bang-up  mechanic  just  the  same. 

Well,  my  disposition  has  had  to  stand  some  pretty 
rough  treatment  and  it's  still  about  as  healthy  as  it 
ever  was,  so  I  decided  I'd  see  what  I  could  do  out  there. 

I  got  precious  little  satisfaction  out  of  the  first  ten 
or  fifteen  visits  I  made  but  after  that  it  got  so  Bill 
Jones  got  used  to  seeing  me.  When  I'd  come  in  he'd 
say,  "Well,  got  a  chip  on  your  shoulder,  this  morning?" 
I'd  say,  "No,  but  I'll  put  one  there  if  you  want  to  knock 
it  off."  We  had  a  lot  of  fights  but  finally  I  got  a  chance 
to  figure  on  a  new  job  to  use  four  of  our  big  machines. 
I  put  in  my  figures  and  you  can  gamble  I  was  pretty 
sure  they  were  right. 

He    looked   over   the    figures.      Then    he    burst   out, 
"You  know  d   well  you  can't  do  that!"    I  came  right 
back  at  him  with,  "I  know  d    well  I  can."     Well, 
he  fussed  and  fumed  until  finally  I  said,  "What  are 
you  arguing  about?  It's  up  to  me  to  worry  about  that 
performance,  not  you.  Put  it  in  writing  if  you 

want  to." At  last  he  told  me  to  go  ahead  and  put  in  the  four 
machines  so  he  could  prove  I  was  a  liar.  That  was 
all  I  wanted.  When  they  came  they  had  been  run  in 
and  tested  until  they  were  as  smooth  as  grease  and  I 
had  the  best  two  demonstrators  from  our  shop  to  run 

them.  I  insisted  that  the  Jones  people  get  four  days' 
work  piled  up  around  those  four  machines  so  there 

wouldn't  be  any  hitches  and  then  we  started. 
Things  got  going  pretty  good  by  afternoon  of  the 

first  day  and  the  word  got  around  the  shop  that  some- 
thing was  doing.  Next  day  we  did  some  better  and 

Bill  Jones  was  down  there  with  a  stop  watch  dancing 
around  from  one  machine  to  another  and  looking  sort 
of  upset.  I  kept  away  from  him  until  we  were  all 
through  and  checked  up  and  could  prove  we  had  done 
20  per  cent  better  than  my  figures.  Then  I  sent  in 

my  card. 
He  called  me  in  and  before  I  could  get  out  a  word  he 

said,  "Huh,  come  up  here  to  say  'I  told  you  so'  haven't 
you?"  "Yes,"  I  said,  "I  have;  what  about  it?"  "You're 
all  right,"  he  replied,  "I  didn't  think  you  could  do  it, 
but  I  take  my  hat  off  to  you,  those  machines  stay  and 

I'll  want  some  more  before  long." 
I've  never  had  any  trouble  getting  orders  out  of  that 

plant  since,  but  can  you  imagine  my  chances  if  I 

hadn't  made  good  on  that  job? 
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Features  of  the  Reo  Apprentice  System 
The  Knowledge  That  Many  Reo  Executives  Are  Graduates 

Acts  as  an  Incentive  to  Earnest  Effort 

-,'  SPECIAL  CORRESPONDENCE 

COURSES  in  apprentice  training  vary  in  ma
ny 

shops  and  it  can  be  said  that  their  success  de- 
pends largely  upon  the  attitude  of  the  officers 

of  a  company  toward  the  work.  Where  the  training 
course  is  installed  because  it  seems  necessary  in  order 
to  get  boys,  or  because  it  seems  the  fashion,  as  in  some 
cases,  it  is  apt  to  be  perfunctory  and  can  hardly  reach 
its  maximum  value. 

One  of  the  outstanding  features  of  the  apprentice 
system  at  the  Reo  Motor  Car  plant  in  Lansing,  Mich., 
is  the  great  personal  interest  taken  in  it  by  the  officials 
of  the  company.  R.  H.  Scott,  vice-president  and  gen- 

eral manager,  H.  T.  Thomas,  chief  engineer,  and  H.  C. 
Teel,  factory  manager,  served  full  time  as  apprentices. 
A.  A.  Lauzun,  general  superintendent,  and  George 

Rosa,  toolroom  superintendent,  both  well-known  execu- 
tives, served  their  apprenticeship  under  Mr.  Teel  and 

nearly  all  the  division  superintendents  and  many  of  the 
foremen  were  also  apprentices. 

With  such  examples  of  possible  advancement  to  look 
forward  to,  such  evidence  that  men  who  really  learn 

the  trade  are  sought  after  by  the  management  for  re- 
sponsible positions,  it  is  little  wonder  that  the  appren- 

tices are  enthusiastic  and  interested  in  their  work. 
There  are  three  courses  of  study,  each  designed  to 

meet  specific  conditions.  The  first  or  junior  appren- 
ticeship course  takes  boys  from  16  to  20  years  of  age 

and  with  schooling  from  the  eighth  to  the  eleventh 

grades.  This  is  a  three-year  course  and  includes 
machinists'  work,  toolmaking,  tool  and  jig  designing 
and  drafting.  Ninety  per  cent  are  taking  the  machinist 
course. 

The  senior  course  takes  men  21  years  or  over,  all 
returned  soldiers  or  sailors  coming  in  this  class.  This 

is  a  two-year  course  and  covers  the  same  subjects  as 
the  junior  course.  High  school  graduates  under  21 
years  form  a  third  class,  with  a  2i-year  course  on  the 
same  subjects   as  the   others.     Students   sent  by  the 

Federal  Board  for  Vocational  Education  come  ander 
Class  II,  the  length  of  the  course  being  determined  hy 
the  Federal  Board. 

Each  apprentice  has  a  trial  period  of  three  months. 
If  things  are  mutually  satisfactory,  he  is  asked  to  sign 
an  agreement  to  serve  the  full  course  of  apprenticeship. 
Graduates  are  guaranteed  good  positions  with  the  Reo 

company,  although  they  are  of  course  free  to  go  else- 
where if  they  desire. 

Courses  in  the  trades  mentioned  vary  with  the  in- 
dividual. The  course  of  each  apprentice  is  outlined 

according  to  his  inclinations  and  ability.  Shop  work 
consists  of: 

Inspection      2  to    3  months 
Milling  machine      3  to    5  months 
Grinding      2  to    3  months 
Bench      2  to    3  months 
Motor    assembly      3  to    4  months 
Drafting      6  to  12  months 
Motor  test        
Ciiassis  test               
Drilling      2  to    3  months 
Oear  cutting      ■.   3  to    5  montiis 
Lathe     4  to    6  months 
Axle  assembly     2  to    3  months 
Final   assembly     3  to    6  months 
Toolroom  work      1  to    2  months 

Conpe  and  sedan  test        
The  vacant  spaces  have  times  which  vary  with  conditions  of  the 

work. 

The  present  apprentice  school  system  began  Oct.  1, 
1918,  and  is  an  outgrowth  of  an  older  course  that  was 
almost  wiped  out  by  enlistment  and  draft  during  the 
war.  The  founder  of  the  movement  is  H.  C.  Teel,  the 
factory  manager.  The  number  of  students  varies,  the 
maximum  number  which  can  be  accommodated  being 
200.  There  were  165  on  March  1,  1922.  The  classroom 
equipment  can  handle  twenty  students  each  half  day, 
the  average  being  15.2  per  class. 

The  training  shop  has  forty  machines  of  various 
kinds  for  instruction  purposes,  valued  at  approximately 
$10,000.  Figs.  1  and  2  give  some  idea  of  the  varied 
equipment  provided.  The  shop  also  acts  as  a  sort  of 
reservoir,  apprentices  who  have  no  work  in  their  de- 
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FIG.  4.     A  GROUP  OF  REO  APPRENTICES 

partments  in  the  shop  return  to  the  training  shop  for 
further  instruction. 

The  text  books  used  are  "Palmer's  Practical  Mathe- 

FIG.   3. LEARNING  INSPECTION  AND  THE  USE  OF 
INSPECTION  GAGES 

matics"  (4  vols.),  and  the  "American  Machinists' 
Handbook."  Twenty-six  special  lesson  sheets  on  the 
latter  have  been  prepared  to  show  the  boys  how  to  And 
data  in,  and  to  otherwise  use,  the  handbook  to  the  best 
advantage.  These  lessons  are  mimeographed  and  con- 

sist of  from  six  to  twenty  questions  on  various  sub- 
jeccs.  The  solution  of  each  problem  is  placed  on  the 
blackboard  and  is  discussed  by  the  class. 

In  addition  to  the  regular  apprentice  course,  a 
night  school  is  held  in  the  apprentice  department  in 
connection  with  the  public  school  department  of  Lans- 

ing.   This  covers  twenty  weeks. 
Interest  is  maintained  in  the  advanced  apprentices 

by  giving  them  opportunity  to  carry  work  through 
various  stages  and  to  make  designs  for  simple  jigs,  tools 
and  fixtures.  They  also  repair  machine  parts,  cut  gears, 
make  blueprints  from  their  own  tracings  and  machine 
parts  complete  in  the  apprentice  shop.    The  apprentices 

work  in  all  departments  of  the  factory,  and  have  the 

co-operation  of  all  shop  executives.  One  room  is  es- 
pecially equipped  for  instruction  on  automobiles,  and 

contains  motors,  axles,  transmissions,  electrical  equip- 
ment and  a  complete  chassis  of  both  the  passenger  car 

and  the  speed-wagon. 

Careful  records  are  kept  of  each  boy's  progress  and 
reports  are  sent  to  parents  or  guardians  every  three 
months.  Those  interested  in  the  boys  are  urged  to 
visit  the  plant  and  see  the  conditions  under  which  they 
work.  Records  of  apprentices  who  have  completed  the 
course  are  on  file  with  the  factory  superintendent,  the 

employment  superintendent  and  in  the  apprentice  de- 
partment. These  records  show  the  time  spent  in  each 

department  and  the  rating  in  each.  The  complete  rec- 
ord card  is  about  10  in.  square  and  has  room  for  a 

three-year  record  in  both  school  and  shop.  These 
records  make  it  possible  to  see  at  a  glance  just  what 

each  boy's  progress  has  been  from  start  to  finish. 
A  good  idea  of  the  training  given  in  inspecting  and 

checking  both  rough  and  finished  work  is  shown  in 
Fig.  3.  This  room  is  for  the  more  advanced  students, 
all  of  those  shown  being  ex-service  men.  Fig.  4  shows 
a  group  of  125  apprentices  together  with  a  few  instruc- 

tors, in  front  of  the  administration  building. 

Comparison  Chart  on  Screw  Threads 
The  Bureau  of  Standards  of  the  Department  of  C!om- 

merce  has  just  issued  a  chart  entitled  "Graphic  Com- 
parison of  Screw  Thread  Pitches,"  which  is  now  ready 

for  distribution  to  anyone  interested.  Copies  of  this 
chart  may  be  obtained  by  addressing  the  bureau.  The 
chart  is  accompanied  by  a  table,  which  shows  the  rela- 

tion between  English  and  metric  screw  thread  pitches. 
Measurement  of  an  English  screw  thread  is  ordinarily 
expressed  in  terms  of  the  number  of  threads  per  inch, 
while  in  the  case  of  metric  threads  the  same  thing  is 
expressed  in  terms  of  the  distance  from  one  thread  to 
the  next,  measured  parallel  to  the  axis;  that  is,  in 
terms  of  the  pitch.  In  this  chart,  a  simple  method  has 
been  devised  for  finding  the  nearest  equivalent  to  one 
distance  in  terms  of  the  other.  The  table  is  provided 
to  give  extreme  values  which  cannot  be  conveniently 
shown  in  the  chart. 
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Molds  for  Aluminum  Castings 
Brass  Foundry  Practice  Modified  for  Light,  Brittle  Aluminum— Advantages  of  Green  Sand 

Cores — Die  Castings  Stronger — ^How  To  Test  Aluminum  Castings 
From  Sales  Department  Condensed  Data  Prepared  by  the  Technical  Department, 

Aluminum  Company  of  America 

ALUMINUM  can  be  cast  by  the  same  general 
/\  methods  used  in  the  casting  of  brass  and  bronze, 
/  A.  but  with  certain  modifications  dependent  upon  its 

various  physical  properties.  The  purpose  of  the  fol- 
lowing information  is  to  point  out  where  these  changes 

in  method  should  be  made  and  to  state  in  general  what 
is    considered     the    best   
practice.  In  the  selection 
of  molding  sand  for  an 
aluminum  foundry  the 
texture  or  mechanical 
composition  of  the  sand  is 
much  more  important 
than  its  chemical  compo- 

sition. A  good  molding 
sand  should  be  neither 

"close"  nor  "open."  If  it 
is  too  fine  it  will  not  be 

free -venting  and  will, 
therefore,  prevent  the  es- 

cape of  air,  steam  and 
gases.  On  the  other  hand, 
it  should  not  be  too  coarse 
or  it  will  fail  to  give  a 
smooth  and  clean  surface 
to  the  casting. 

The  sand  most  gener- 
ally used  in  aluminum 

founding  is  Albany  00 
molding  sand.  The  clay 
in  this  sand  forms  such  a 
good  natural  bond  that  no 
artificial  binder,  such  as  flour,  treacle,  dextrin  or 
sulphite-lees,  is  needed.  All  that  is  necessary  is  to 
riddle  the  sand  through  a  No.  4  sieve  to  remove  all  large 
foreign  substances,  to  moisten  it  and  to  thoroughly  mix 
it;  then  it  is  ready  for  use.  Just  enough  water  should 
be  added  to  the  sand  to  give  it  the  required  bond ;  addi- 

tional water  only  obstructs  the  escape  of  the  steam 
generated  and  the  gases  given  oflf  by  the  molten  metal. 

No  specially  prepared  facing  sand  is  required.  When 
riddled  through  a  sieve  ranging  in  size  from  No.  8  to 
No.  20,  depending  upon  the  casting  in  question,  the 
regular  molding  sand  makes  a  good  facing  for  the  pat- 

tern. Additions  to  the  sand  for  the  purpose  of  forming 
a  smoother  surface  for  the  mold  and  increasing  the 
bonding  qualitis  of  the  sand,  are  harmful,  for  they 
make  the  sand  impervious  to  steam  and  gases.  The 
practice  of  facing  the  pattern  with  good  sand  and  using 
almost  any  kind  of  sand  as  a  fiUer-up  is  a  bad  one.  The 
.saving  realized  in  the  cost  of  sand  is  more  than  offset 
by  the  loss  in  defective  castings  due  to  poor  molds. 

The  usual  method  of  putting  the  new  sand  into  service 
is  to  add  smai!  quantities  of  it  at  frequent  intervals  to 
the  old  sand.  With  each  additional  use  the  molding 
sand  loses  some  of  its  bond.  The  molten  metal  drives 
off  the  water  and  kills  the  clay  which  comes  in  imme- 

diate contact  with  it.    The  water  bond  is  easily  replaced 

ALUMINUM  IS  LIGHT  in  weight  and  is 
.  brittle  at  a  temperature  slightly  below 

the  melting  point.  Provision  for  these  two 
characteristics  will  obviate  many  of  the 

aluminum  molder's  troubles. 
Molding  sand  should  provide  for  the  escape 

of  air,  steam  and  gases,  but  should  give  a 
smooth,  clean  surface. 

Chills  and  risers  prevent  sponginess  and 
cracks. 

A  core  should  be  hard  at  ordinary  tempera- 
ture, but  should  soften  and  crush  with  in- 
tense heat. 

Small  die  castings  are  stronger  than  sand 

castings.  They  also  have  a  greater  elonga- 
tion, more  accurate,  uniform  dimensions, 

smoother  surfaces;  and  can  be  produced  in 
large  numbers  at  a  lower  cost. 

by  the  addition  of  more  water  each  time  the  sand  is 
used,  but  due  to  the  loss  of  clay,  a  gradual  wastage  in 
the  strength  of  the  sand  takes  place.  The  sand  must 
then  be  revived  by  the  addition  of  new  sand,  and  so  a 
few  shovelfuls  of  the  new  molding  sand  are  thrown  into 

the  old  pile  of  sand  whenever  it  exhibits  signs  of  weak- 
ness. Inasmuch  as  sand 

tempers  best  when  it  is 
steaming,  water  and  new 
sand  are  usually  added 
immediately  after  the 
castings  have  been  shaken 
out. 

Careful  observation  of 

the  two  following  charac- 
teristics of  the  common 

aluminum  alloys  will"  ob- viate most  of  the  troubles 
of  the  molder :  Aluminum 
alloys  are  light,  for  iron 
or  brass  are  two  to  three 
times  as  heavy;  and  they 

are  brittle  or  "hot  short" at  temperatures  slightly 
below  the  melting  point. 

In  casting  aluminum  prac- 
tically every  modification 

of  the  usual  brass  foundry 
practice  is  attributable  to 
one  or  the  other  of  these 

reasons,  and  any  steps  tak- 
en which  provide  for  these 

peculiarities  are  in  the  right  direction.  A  consideration 
of  the  first  characteristic  will  explain  why  certain  prac- 

tices in  ramming,  venting,  gating,  and  feeding  the  mold 
employed  in  brass  foundries  cannot  be  used  unmodified 
when  casting  aluminum.  Aluminum  is  so  light  that  it 
cannot  rid  itself  of  absorbed  gases  and  drive  off  the 
steam  as  readily  as  brass.  Observance  of  the  second 
characteristic  will  prevent  cracks  in  the  castings  due  to 
hard  cores  or  molds.  If  the  cooling  metal  when  in  its 

"hot  short"  condition  encounters  very  much  resistance 
to  further  shrinkage  it  will  almost  invariably  crack. 

Because  of  the  lightness  of  aluminum  alloys  the  mold 
may  be  made  in  a  snap  flask  which  may  be  removed 
when  the  mold  is  completed.  The  sand  should  be 
rammed  as  lightly  as  is  consistent  with  safe  handling 
and  pouring  of  the  mold.  Additional  ramming  serves 
only  to  create  an  impervious  wall  which  will  prevent  the 
escape  of  the  imprisoned  air,  steam  and  gas,  forming 
blowholes,  and  producing  a  rough  surface  to  the  casting 
because  the  metal  cannot  lie  close  to  the  mold.  Hard 
ramming  is  also  objectionable  as  it  prevents  the  mold 
from  giving  when  the  metal  shrinks,  for  it  must  be 
remembered  that  certain  parts  of  the  mold,  as  well  as 
the  cores,  are  called  upon  to  give  way  to  the  metal  in 
contraction.  To  help  the  mold  to  keep  its  shape  after 
the  flask  has  been  removed,  the  outside  of  the  mold  may 
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be  i-ammed  fairly  hard,  but  the  hard  ramming  should 
never  extend  to  the  sand  immediately  adjacent  to  the 
pattern.  A  close  adherence  to  the  principle  of  light 
ramming  will  probably  obviate  most  of  the  aluminum 
molder's  troubles. 

The  mold  should  be  well  vented  for  the  same  reason 
that  the  sand  should  be  rammed  lightly.  In  the  case  of 
large  castings  especially,  the  minute  openings  resulting 
from  the  porosity  of  the  molding  sand  are  an  inade- 

quate outlet  for  the  steam  and  gases,  and  venting  must 
be  resorted  to.  For  small  castings  vents  are  often 
unnecessary. 

Low  Gates  and  High  Risers 

No  set  rules  can  be  laid  down  to  govern  the  number, 
size  and  location  of  gates,  for  each  particular  casting 
presents  a  different  problem.  This  must  be  left  largely 
to  the  discretion  of  the  molder,  who  should  always  bear 
in  mind  the  two  characteristics  of  aluminum  alloys  be- 

fore mentioned.  One  or  two  general  suggestions,  how- 
ever, may  be  given.  A  liberal  fillet  should  always  be 

employed  where  the  gate  connects  with  the  casting  in 
order  to  avoid  drawing  just  beneath  that  point.  If 

increasing  the  size  of  the  fillet  does  not  entirely  elimi- 
nate trouble  from  drawing,  the  gate  should  be  so 

located  that  the  unsound  part  of  the  casting  caused  by 
the  draw  will  do  the  least  amount  of  harm.  If  possible, 
it  is  also  good  practice  to  so  locate  the  gate  that  when 
the  mold  cavity  is  filled  with  metal,  the  length  of  the 

path  traveled  will  have  been  such  that  the  heavy  sec- 
tions will  have  filled  first  and  will  be  colder  than  the 

light  sections.  It  is  also  generally  true  that  the  gate 
should  enter  the  casting  at  a  low  rather  than  high 
point,  for  less  air  is  imprisoned  in  the  mold  by 
gradually  rising  metal  than  by  falling  metal.  Due  to 
mechanical  difficulties,  however,  all  these  suggestions 
are  subject  to  a  limited  application. 

Risers  are  usually  attached  to  those  parts  of  the 
casting  which  solidify  last.  The  parts  which  first 

solidify  draw  metal  from  the  larger,  slower-cooling  sec- 
tions, so  the  latter  sections  must  find  a  source  of  supply 

sufficient  to  provide  metal  for  both  its  own  shrinkage 
and  that  of  the  smaller  fast-cooling  sections.  Risers 
are  constructed  to  create  such  a  source  of  supply.  They 
must  be  so  located  and  of  such  a  size  that  they  will 
remain  molten  longer  than  the  casting.  Otherwise, 
they  simply  act  in  the  same  way  the  small  sections  of 
the  castings  do,  and  draw  metal  from  the  large  section, 
making  matters  worse  rather  than  better.  If  possible, 
the  riser  should  enter  the  casting  at  its  highest  point 
so  that  the  air  and  dross  may  be  forced  up  into  the 
riser  instead  of  being  trapped  in  the  casting.  By 
increasing  the  height  of  the  riser,  the  pressure  of  metal 
may  be  increased,  and  consequently,  sounder  and 
sharper  castings  will  result.  On  small  castings  risers 

are   seldo-m   necessary. 
Chills  may  also  be  used  as  a  safeguard  against  injuri- 

ous shrinkage,  especially  in  large  castings  of  irregular 
section.  Where  light  sections  of  the  casting  join  heavy 
sections,  uneven  cooling  takes  place.  The  light  section 
cools  first  and,  in  cooling,  is  fed  with  metal  from  the 
still  liquid  heavy  section.  When  the  heavy  section 
finally  cools  it  draws  from  the  light  section,  causing 

sponginess  and  sometimes  cracks  in  the  junction  be- 
tween the  two.  To  correct  this  tendency  some  means  of 

artificial  cooling  must  be  adopted  which  will  make  the 
heavy  section  set  as  fast  as  the  light  section.  Chills 
are  used  for  this  purpose,  and  the  pieces  of  metal  are 

so  placed  in  the  surface  of  the  mold  that  they  will  come 
in  immediate  contact  with  the  heavy  section  of  the casting. 

It  will  thus  be  seen  that  chills  serve  much  the  same 
purpose  as  risers,  the  difference  lying  principally  in 
the  method  employed.  Risers  prevent  sponginess  and 
cracks  in  the  junction  between  two  sections  by  supply- 

ing the  larger  section  with  molten  metal  as  it  shrinks, 
while  chills  accomplish  the  same  result  by  making  the 
two  sections  cool  at  an  equal  rate.  Chills  are  also 
used  for  other  purposes.  They  are  often  employed  to 
give  a  hard,  smooth  surface  to  certain  parts  of  the 
casting.  A  harder  surface  than  is  usually  produced  is 
often  necessary  if  a  part  of  the  casting  is  to  be  sub- 

jected to  unusual  wear,  while  a  smooth  surface  often 
eliminates  machining. 

Cores  for  aluminum  castings  should  be  made  as  soft 
as  is  consistent  with  safe  manipulation.  Because  of 

the  "hot  short"  condition  of  alloys  at  high  tempera- 
tures, it  is  particularly  important  that  they  give  way 

to  the  shrinkage  of  the  cooling  metal.  A  good  core 
should  be  hard  enough  to  be  safely  handled  at  ordinary 
temperatures,  but  should  soften  and  crush  when  sub- 

jected to  the  intense  heat  of  the  molten  metal,  since 
the  slightest  resistance  to  the  shrinkage  of  aluminum 

when  it  is  in  this  fi-agile  state,  will  usually  result disastrously. 

A  good  core  sand  sho-uld  consist  of  a  mixture  of 
sharp  sand  and  molding  sand  in  varying  proportions,, 
held  together  by  some  such  binder  as  rosin,  flour  or 
core  oil.  The  sharp  sand  furnishes  good  venting  qualf- 
ties  to  the  mixture.  The  molding  sand  adds  strength 
to  the  cores  before  they  are  baked  and  produces  a 
smooth  surface  to  the  casting.  Rosin  is  probably  the 
best  binder  to  use,  for  on  coming  into  contact  with 
the  molten  aluminum  it  softens,  permitting  the  core 
to  give  as  the  casting  shrinks.  In  some  core  sands  a 
small  amount  o-f  flour  is  used  in  addition  to  the  rosin- 
to  assist  in  binding  the  mixture  together  until  the  cores 
are  baked.  The  rosin  has  no  binding  power  until  it 
has  first  been  melted  and  then  allowed  to  harden.  Lin- 

seed oil  and  various  patented  core  oils  are  also  suc- 
cessfully used  as  binders  by  some  foundrymen. 

A  sand  mixture  for  cores  that  will  crush  and  prevent 
cracking  is  composed  of  the  following  ingredients: 

Sharp    Sand   45  parts 

Molding   Sand   45      " 
Powdered   Rosin      2      " 
Flour        1      " 

After  this  mixture  has  been  moistened  to  the  correct- 
degree  of  dampness,  it  is  ready  for  use.  The  core 
should  be  rammed  lightly  and  should  be  freely  vented. 
This  precaution  is  more  important  in  the  construction 
of  the  cores  than  of  the  mold  proper  for,  unlike  the 
mold,  the  core  is  almost  completely  surrounded  by  the 
metal.  The  completed  core  should  be  sprayed  with 
molasses  water,  baked  in  an  oven  hot  enough  to  melt 
the  rosin  thoroughly,  and  then  given  a  soapstone  wash 
to  secure  a  smooth  finish. 

Green  sand  cores  are  molded  from  the  regular  sand 
which  is  used  for  the  mold  itself,  and  require  no  binder 
other  than  water.  They  are  skin  dried  with  a  blow 
torch,  immediately  before  setting  in  the  mold.  At 
present  green  sand  cores  are  used  principally  for  large 
body  cores  in  casting  automobile  crankcases  and  oil 
pans.  With  proper  development  there  is  no  reason  why 
their  use  cannot  be  greatly  extended  to  such  parts  as 
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manifolds,  bearings,  flywheel  housings,  and  gear  cases. 
They  can  not  be  used  for  small  cores  of  intricate  shape 

for  ramming  up,  nor  in  places  where  the  core  print  sup- 
port is  limited  in  size  or  position. 

A  comparison  of  the  costs  of  each  type  shows : 

Labor  of  ramming  and  rc-dding  each  type  to  be  about 
the  same. 

A  sa%'ing  in  the  case  of  green  sand  cores  due  to:. 
Elimination  of  trucking  from  core  bench  to  rack,  to 
oven,  and  from  oven  to  cleaning  bench  and  to  stock 
racks;  elimination  of  baking;  elimination  of  binders 
other  than  water. 

Green  sand  cores  require  less  cleaning  and  patching 
and  can  be  handled  with  less  breakage. 

Loss  of  defective  green  sand  cores  is  about  one- 
•quarter  that  of  dry  sand  cores. 

Green  sand  cores,  since  they  are  made  of  the  same 
material  as  the  mold,  have  an  equivalent  chilling  effect 

-which  promotes  uniform  solidification  of  the  metal. 
Baked  sand  cores,  on  the  other  hand,  have  but  a  frac- 

tion of  the  heat  absorbing  power  of  green  sand,  there- 
fore induce  non-uniform  solidification  with  the  resultant 

shrinkage  crack. 
The  crushing  strength  of  green  sand  cores  is  from  1 

to  3  pounds  per  square  inch  or  about  1/100  that  of 
baked  sand  cores.  This  is  an  important  consideration 
in  connection  with  the  very  weak  condition  of  the 
metal  just  below  the  solidification  point  when  the  solid 
.shrinkage  is  taking  place. 

The  green  sand  core  is  more  easily  knocked  out  with 
some  saving  in  cost  as  a  result. 

Green  sand  cores  give  a  fine  smooth  surface. 
Green  sand  cores  have  a  few  disadvantages: 
The  breakage  percentage  of  green  sand  cores  in  the 

mold  if  not  carefully  set,  is  greater  than  that  of  baked 
sand  cores. 

Side  draw  boxes  are  generally  used  for  green  sand 
cores,  and  are  more  expensive  to  make  and  maintain 
than  the  rods  for  dry  sand  cores. 

The  design  for  a  green  sand  core  box  is  usually  more 
intricate  than  that  for  dry  sand. 

Die  Casting 

The  art  of  die  casting  is  not  new.  For  many  years, 
zinc,  lead,  and  tin  have  been  successfully  cast  in  this 
manner.  Aluminum  die  castings,  however,  are  of  com- 

paratively recent  development.  A  copper-aluminum 
alloy  is  most  frequently  used  with  copper  content  run- 

ning from  8  per  cent  to  10  per  cent. 
It  would  naturally  be  supposed  that  castings  made 

under  pressure  would  be  dense  and  homogeneous.  On 
fracture,  however,  it  is  found  that  only  the  surface 
or  skin  of  the  casting  is  dense  and  close-grained  while 
the  inner  structure  is  porous.  This  applies  particu- 

larly to  the  larger  castings ;  smaller  ones  can  usually  be 
cast  very  satisfactorily.  Another  cause  of  trouble  has 
been  the  cracking  of  the  casting  due  to  resistance  to 
shrinkage  offered  by  the  metallic  cores,  but  this  trouble 
has  been  largely  removed  by  the  use  of  collapsible cores. 

When  properly  cast  and  when  too  large  castings  are 
not  attempted,  there  is  much  to  be  said  in  favor  of 
die  castings.  They  can  be  produced  in  large  numbers 
at  a  lower  ooat  than  sand  castings.  Their  dimen- 

sions are  more  accurate  and  uniform  than  similar 
castings  cast  in  sand.  In  addition,  the  surface  of  die 
castings  is  so  smooth  that  machining  may  often  be 
dispensed  with  where  it  ordinarily  would  be  necessary. 

Die  castings  are  also  stronger  than  sand  castings  and 
have  a  greater  elongation.  Because  of  these  advantages 
indications  point  to  the  more  extensive  application  of 
die  casting  in  the  future  to  the  larger  scale  production 
of  small  parts. 

It  is  important  to  standardize  methods  of  testing 
aluminum  castings  in  order  that  results  obtained  in 
one  foundry  may  be  comparable  with  those  obtained  in 
another,  or  that  tests  made  one  day  may  check  up  with 
those  made  at  another  time.  The  test  specimen  recom- 

mended by  the  Society  of  Automotive  Engineers  and 
the  one  most  generally  used  is  a  cast-to-size  bar  i  in. 
in  diameter  at  the  breaking  section  and  filleted  to  a 
S  in.  diameter  threaded  end.  The  fillet  should  not  be 
less  than  i  in.  radius.  The  test  bar  should  be  cast 
in  sand,  the  use  of  chills  or  artificial  means  of  cooling 
is  prohibited.  The  gage  length  for  aluminum  should 
be  2  in.  The  ends  are  threaded  in  order  that  the  bar 

may  be  pulled  in  a  self-centering  type  of  machine  which 
exerts  a  straight  pull  on  the  bar. 

The  American  Society  for  Testing  Materials  recom- 
mends a  similar  bar,  but  machined  to  size  rather  than 

cast  to  size,  in  order  that  the  diameter  at  the  breaking 
section  may  be  more  accurately  measured.  In  ordinary 
foundry  practice  the  increased  accuracy  of  the  test 
due  to  machining  the  breaking  section  and  threading 
the  ends  is  not  considered  sufficient  to  pay  for  the 
cost  of  machining,  and  so  the  test  bar  is  usually  cast 
to  size  and  pulled  in  wedge  grips.  Even  the  ideally 
designed  and  cast  test  specimen  is  not  without  its 
limitations,  for  it  can  only  be  expected  to  give  approxi- 

mate results  for  the  metal  in  the  casting  which  it  is 
supposed  to  represent. 

The  test  bar  checks  the  history  of  the  metal  up  to 
the  time  it  goes  into  the  mold.  It  gives  no  check 
whatever  upon  the  molding  variables,  except  when  the 
bar  is  attached  to  the  casting,  when  it  reflects  certain, 
but  not  all,  of  the  variables  and  in  addition  it  gives  no 
check  on  the  design  of  the  casting.  The  only  way  in 
which  to  secure  such  checks  is  to  cut  the  casting  up 
into  parts  and  take  test  specimens  from  each  part. 
Such  an  experiment  will  indicate  considerable  varia- 

tions in  the  physical  properties  of  the  different  parts, 
for  unless  molding  practice  and  design  are  perfect  the 
physical  properties  of  a  casting  are  bound  to  vary  from 
point  to  point. 

These  variations  are  due  to  shrinkage,  gating  meth- 
ods, the  chilling  effect,  the  personal  element  in  foundry 

work  and  the  design.  When  it  is  understood  thoroughly 
to  what  an  extent  the  physical  properties  of  a  casting 
are  subject  to  control  by  variations  in  the  melting  con- 

ditions, the  molding  practice  and  the  design,  a  long 
step  will  have  been  taken  toward  a  better  adaptation 
of  eastings  to  the  purposes  for  which  they  are  intended. 

The  Foreman  and  Management 
By  a.  W.  Brown 

In  one  sense,  the  foreman  is  part  of  the  manage- 
ment; in  any  case  he  is  by  no  means  to  consider  the 

possibility  of  his  being  arrayed  against  it,  when  the 
interests  of  employers  and  workers  conflict  or  give 
signs  of  doing  so.  Having  power  delegated  from  above, 
he  should  not  consider  that  he  has  any  right  to  attempt 

exerting  it  upwards.  He  cannot  "run  with  the  hare 
and  chase  with  the  hounds";  cannot  "be  all  things  to 
all  men"  or  "carry  water  on   both  shoulders." 
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Ideas  from  Practical  Men 
Devoted  to  the  exchange  of  information  on  useful  methods.  Its  scope  includes  a//  divisions  of  the  machine  building  in- 
dustry,  from  drafting  room  to  shipping  platform.  The  articles  are  made  up  from  letters  submitted  from  ail  over  the  world. 
Descriptions  of  methods  or  devices  that  have  proved  their  value  are   carefully  considered  and   those   published  are   paid  for. 

Arbor  and  Toolblock  for  Facing 
Thrust  Washers 

By  K.  M.  Holt 

The  arbor  shown  in  the  accompanying  sketch  was 

used  for  facing  brass  alloy  thrust  washers  3J  in.  out- 
side diameter,  2i  in.  inside  diameter  and  i  in.  thick. 

Washer 
Fit  taptr  fo  lathe 

^rj^-c 

ARBOR  AND  TOOLBLOCK  FOR  FACING  THRUST  WASHERS 

The  requirements  were  that  the  sides  should  be  flat 
and  parallel  with  one-quarter  of  a  thousandth,  and  with 
a  smooth  polished  surface. 

The  washers  were  made  from  castings  and  were  first 
bored  to  micrometer  size  and  faced  on  both  sides  in  a 
chuck,  leaving  them  approximately  0.010  in.  large  in 
respect  to  thickness.  They  were  then  turned  on  the 
outside  diameter  in  gangs  on  an  arbor. 

The  final  facing  arbor  A,  shown  in  the  sketch,  was 
centered  on  both  ends  and  one  end  tapered  to  fit  the 
lathe  spindle.  The  other  end  was  machined  as  shown. 
A  cast-iron  expansion  bushing  B  was  made  and  slotted 
in  four  places  as  shown  at  C.  A  small  screw  pin 
was  tapped  into  the  arbor  to  prevent  the  expansion 
bushing  from  turning.  A  hand  nut  D  was  provided  for 
clamping.  The  outside  diameter  of  the  bushing  was 
turned  very  carefully  to  size  after  slotting  and  being 
expanded  slightly  on  the  arbor. 

A  thrust  washer  was  passed  over  the  nut  and  bush- 
ing and  located  in  proper  position  by  means  of  the 

sliding  sleeve  E.  The  hand  nut  was  then  tightened  to 
clamp  the  washer,  the  sleeve  E  moved  to  the  left  out 
of  the  way  and  the  tail  center  brought  into  position. 

The  double  toolblock  F,  with  toolbits  G,  was  fastened 
to  the  toolpost  slide  and  the  lathe  geared  for  a  very 
fine  crossfeed. 

With  the  arbor  stationary  and  tools  set  to  give  the 
desired  thickness,  the  toolblock  was  moved  in  by  hand 
until  the  tools  were  up  close  to  the  bushing,  the  tools 
passing  through  radial  oil  grooves  previously  milled 
in  each  side.  The  lathe  was  then  started  and  the  tools 
fed  outward  by  power  feed. 

With  the  tools  properly  ground,  no  trouble  at  all  Was 
experienced  in  holding  the  washers  to  the  desired  limits 
of  accuracy  and  finish  with  only  one  passage  of  the 
tools,  and  the  entire  operation  of  loading,  facing  and 
unloading  took  only  about  three-quarters  of  a  minute 

per  washer. 

Opening  a  Coil  Spring 
By  Walter  E.  Schmidt 

Nearly  every  machinist  has  had  occasion  to  open 
or  lengthen  a  helical  spring,  and  when  the  spring  is 
tempered  and  of  thick  wire  it  is  quite  a  job  by  the 
usual  hammer  and  chisel  method,  more  so  when  it  is 
a  rush  repair  job.  The  method  I  use,  while  simple, 
is  very  eflicient  and  will  open  almost  any  helical  spring 
with  comparative  ease. 

Take  a  piece  of  round  steel  or  iron  of  convenient 
length  and  bend  one  end  to  form  a  hook;  then  grind 
or  file  the  end  of  the  hook  to  a  wedge  point  as  shown 
in  the  sketch.  With  a  chisel  or  other  pointed  tool 
pry  open  the  first  coil  of  the  spring,  insert  the  wedge 
end  of  the  hook  and  force  it  in  until  the  handle  stands 

at  a  right-angle.  Then  clamp  the  closed  end  of  the 
spring  in  a  vise  and  turn  the  hook  in  the  direction  in 
which  spring  is  wound.  The  spring  will  open  up  with 
ease. 

The  diameter  of  steel  used  for  the  hook  is  governed 
by  the  temper,  size  and  length  of  the  spring,  or  the 

SPRING-OPENING  TOOL 

pitch  of  coils  desired.  I  advocate  the  use  of  this 
method  only  until  a  new  spring  of  the  proper  length 
can  be  wound. 
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A  Few  Kinks  for  the  Machine  Shop 
By  K.  Saldiz 

A  contribution  to  a  recent  issue  of  Atnericcm  Machin- 

ist advises  the  use  of  rubber  "wedges"  to  hold  hammer 
handles  in  place.     It  may  be  of  interest  to  the  readers 

Screrf  to  be  refhreoded-.^^ 

DEVICE   TO  HOLD   SCREWS   FOR    RE-THRKAniXG 

to  know  that  a  properly  fitted  wooden  wedge  is  much 
superior  to  other  kinds.  The  handle  should  be  nicely 
fitted  to  the  eye  of  the  hammer  head,  and  split  by 
driving  in  a  clean  hacksaw  blade.  The  wedge  should  be 
coated  with  shellac  and,  after  driving  in  place,  allowed 
to  dry  for  a  day  or  two.  I  have  a  hammer  handle  that 
was  so  fitted  over  six  years  ago  and  it  is  still  tight. 

It  a  tap  binds  in  cast  iron  when  backing  it  out  of 
the  threaded  hole,  a  little  water  squirted  alongside  the 
flutes  will  loosen  it  up  and  save  the  tap  as  well  as  the 
temper  of  the  workman. 

If  a  drill  binds  when  drilling  aluminum,  lubricate  it 
with  gasoline.  Coal  oil  will  help  some  but  is  not  as 
good.  If  a  file  clogs  when  filing  aluminum,  dip  it  in 
lard  oil  occasionally. 

The  sketch  shows  a  little  device  that  I  made  some 

time  ago  to  assist  in  re-threading  small  machine 
screws.  It  consists  of  a  piece  of  heavy  sheet  iron  bent 
as  shovsTi  and  provided  with  slots  through  the  legs  to 
admit  a  wedge.  The  wedge  binds  the  head  of  the 
screw  against  the  under  side  of  the  plate  and  holds  any 
kind  of  head  firmly. 

Lengthening  a  Drilling  Machine  Quill 
By  George  Wilson 

While  the  quill  of  the  average  drilling  machine  has 
travel  enought  for  ordinary  drilling  jobs  there  are  a  lot  of 
boring,  spot-facing  and  other  machining  operations  in 
connection  with  jigs  that  could  be  done  if  the  spindle 
travel  was  long  enough  to  permit  the  removal  and  in- 
.sertion  of  boring  bars  having  comparatively  long  pilots. 
A  ca.se  in  point  is  the  machining  of  pinholes  in  gas 
engine  pistons  where  the  pi.ston  is  held  in  a  jig  having 
a  drill  guide  bushing,  the  drill  to  be  followed  by  a  piloted 
boring  car  and  reamer,  as  it  is  not  advisable  to  swing 
the  table  and  thus  lo.se  the  alignments  each  time  the 
tools  are  changed. 

Having  a  machine  of  the  sliding  head  type,  in  which 
the  spindle  was  of  a  good  length  but  the  quill  too  short 

for  the  proposed  job,  the  quill  was  lengthened  a,s  shown 
in  the  sketch.  The  quill  A  was  placed  on  a  mandrel 
and  shouldered  down  on  its  upper  end.  A  new  section 
of  quill  B  was  made  of  machine  steel  and  tightly  fitted 
upon  the  end  of  A.  The  new  part  B  was  left  oversize 
to  allow  for  a  cut  to  be  taken  off  the  outside  diameter 
after  assembling. 

New  threads  for  the  retaining  nut  had  to  be  pro- 
vided at  the  end  of  the  extension.  This  was  done  by 

cutting  a  shallow  rectangular  shaped  groove  in  the 
spindle  as  at  C.  A  steel  ring  was  made  slightly  larger 
than  the  outside  diameter  of  the  required  thread  and 
bored  to  fit  the  bottom  of  the  groove.  This  ring  was 
then  split  and  sweated  into  the  groove  with  soft  solder, 
after  which  the  spindle  was  placed  in  a  lathe  and  the 
ring  turned  to  size  and  threaded.  The  extension  was 
then  slabbed  off  and  a  new  section  of  rack  fa.stened  on. 

Improvised  Extractor  for  Broken  Taps 
By  Thomas  Davies 

The  accompanying  sketch  shows  an  extractor  for 
broken  taps  that  was  improvised  from  an  old  solid 
threading  die  and  four  rivets. 

The  heads  of  the  rivets  were  of  such  size  that,  with 

two  sides  of  each  head  flatted,  the  rivets,  when  driven 

EXTEns'DED  QUILL  FOR  DRILLING  MACHINE 

IMPROVISED  T.\P  EXTRACTOR 

into  the  clearance  spaces  of  the  die,  were  locked  against 
turning.  The  device  was  placed  in  the  lathe  and  the 
shanks  turned,  as  shown  in  the  sketch  of  one  of  the 
rivets,  to  a  diameter  that  would  allow  the  device  to 
enter  the  threaded  hole,  the  shanks  of  the  rivets  passing 
into  the  flutes  of  the  broken  tap. 

With  a  wT-ench  upon  the  square  threading  die  the 
remains  of  the  tap  were  easily  withdrawn. 

A  Couple  of  Shop  Kinks 
By  C.  G.  Spicer 

To  make  a  satisfactory  wedge  for  holding  the  handle 

in  a  hammer,  take  an  ordinary  washer  of  a  size  suitable 

to  the  job  and  cut  it  into  a  triangular  shape  as  shown 

at  A  in  the  sketch.  By  using  a  file  or  a  disk  grinder 

the  lower  corner  of  the  crude  triangle  thus  formed  can 

be  thinned  somewhat  until  the  piece  has  assumed  the 

shape  of  a  blunt  wedge.  When  it  is  driven  into  place 

in  the  split  end  of  the  handle,  the  fibers  of  the  wood 

will  sink  into  the  hole  and  prevent  the  wedge  from  back- 
ing out.  The  writer  has  a  number  of  hammers  wedged 

in  this  way  that  have  been  in  service)  for  years. 

A  cheap  and  quickly  made  slide  caliper  is  shown  at 
B  in  the  same  sketch.  The  tool  is  often  convenient 

for  the  purpose  of  measuring  diameters  or  distances 

upon  work  in  confined  places  that  cannot  be  reached  by 

the  ordinary  form  of  caliper.  It  is  not  intended  as 

a  precision  tool. 
It  mlay  be  made  of  cold-rolled  steel  of  suitable  size 
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by  bending  over  the  ends  and  finishing  the  surfaces 
with  a  file  or  disk  grinder.  The  yoke  must  be  milled 
out  to  go  over  the  slides  and  is  pinned  to  the  lower  one. 
By  using  a  taper  pin  and  making  several  correspond- 

WKDGK  FOR  A  HAMMER  HANDLE  AND  A  SIMPLE 
SLIDE  CALIPER 

ing  holes  in  the  lower  slide  the  yoke  may  be  used  any- 
where along  the  length  of  the  slide  that  may  be 

convenient  for  the  work. 

Babbitting  Device  for  Ford  Caps 
By  Walter  R.  Place 

The  cost  of  replacements  for  Ford  automobiles  is 
so  insignificant  that  one  would  hardly  expect  worn 
parts  could  be  reclaimed  at  a  profit,  yet  the  device  here 
shown  for  rebabbitting  bearing  caps  has  proved  to  be 
a  real  money  maker.  It  was  designed  by .  Martin 
Iblaner  of  the  Lorain  Machine  Works,   Roselle,   N.  J. 
The  mandrel  A  is  turned  to  a  diameter  0.002  in. 

under  the  standard  size  and  the  flanges  spaced  the 
proper  distance  apart  with  the  shoulders  beveled 
slightly  outward  to  facilitate  the  removal  of  the  cap 
after  pouring.  This  mandrel  is  secured  by  screws  and 
dowels,  not  shown,  to  the  part  B,  which  may  be  con- 

sidered the  base  of  the  device. 
Parts  CC  are  arranged  to  slide  endwise  on  the  base 

and  ai'e  held  in  closed  position  by  coil  springs.  They 
serve  to  hold  the  cap  in  place  while  the  babbitt  is  being 
poured  and  to  prevent  the  liquid  metal  from  leaking 
out  around  the  end.  They  can  be  separated  by  a  move- 

ment of  the  cam  plate  D,  located  under  the  handle. 
Studs  EE  have  tapered  bodies  which  serve  to  locate 

the  cap  in  position  for  pouring  the  metal.     Two  small 

holes  FF  through  the  base  provide  gates  for  casting 
and  also  act  as  air  vents.  The  device  is  inverted  to 
pour  the  babbitt. 
When  the  casting  has  been  sufficiently  cooled  the 

studs  EE  are  removed,  the  cam  plate  D  moved  forward 
by  means  of  the  bent  handle  and  the  device  struck 
sharply  over  a  block  of  wood  or  upon  the  bench,  caus- 

ing the  cap  to  drop  out. 
The  operations  are  very  quickly  repeated  and  by 

merely  cutting  off  the  two  small  projections  correspond- 
ing to  the  pour  holes  and  scraping  the  babbitt  to  fit 

the  shaft,  the  new  cap  is  ready  to  go  to  place. 

Simple  Corebox  for  Gas  Engine  Piston 
By  Henry  H.  Knabe 

The  sketches  show  a  quick  and  easy  way  to  make  a 
corebox  for  a  gas-engine  piston,  a  job  that  often  has 
to  be  performed  in  small  foundries  when  new  pistons 
are  required  for  repair  purposes. 

Saw  the  old  piston  apart  lengthwise,  as  shown  at  A, 
so  as  to  get  one  exact  half  of  the  casting.  Make  a 
rectangular  frame  of  wood  of  suitable  dimensions  and 
lay  it  over  the  half  piston  as  at  B.     Pack  moist  sand 
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TOOL  FOR  REBABBITTING  FORD  CAPS 
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COREBOX  FOR  GAS  ENGINE  PISTON 

under  the  piston,  being  careful  not  to  fill  the  pinhole, 
and  allow  the  sand  to  project  beyond  the  skirt  of  the 
piston  to  form  a  print,  which  must  be  carefully  rounded 
to  conform  to  the  contour  of  the  piston. 

Next  mix  plaster  of  paris  to  a  proper  pouring  con- 
sistence (not  too  thin)  and  fill  the  box  level  full.  When 

the  plaster  has  hardened  invert  the  box  and  scoop  out 
the  sand,  leaving  the  piston  in  place.  This  forms  a 
corebox  C  in  which  a  core  is  made  from  core  sand  in 
the  regular  way. 

The  pattern  is  now  nothing  but  a  shouldered  cylin- 
der of  wood  as  at  D,  with  the  dimensions  a  and  b  con- 

forming to  the  corresponding  dimensions  of  the 
corebox. 

Planing  Flat  Gibs — Discussion 
By  Edward  Schroeder 

Referring  to  several  articles  under  the  above  subject 
that  have  appeared  in  American  Machinist,  the  writer 
would  like  to  say  that  in  the  early  days  of  his  appren- 

ticeship, he  planed  quantities  of  fiat  gibs. 
The  gibs,  one  or  more  at  a  setting,  were  roughed 

to  within  -h  in.  of  finished  size.  They  were  held  down 
on  the  planer  by  hunters,  and  pressed  against  a  parallel 
tongued  in  one  of  the  T-slots  of  the  planer  by  set- 
screws.  After  the  scale  had  been  removed,  some  of  the 
holding   pressure   was   released  and   a  light   cut   taken 
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from  one  side  with  a  narrow,  square-nosed  tool.  The 
gib  was  then  released  and  turned  over  on  the  planer 
table,  and  if  found  to  be  sprung  or  warped  it  was  gently 
tapped  with  a  lead  hammer  to  straighten  it.  If  the  gib 
was  not  out  of  wind,  tissue  paper  in  narrow  strips  was 
packed  under  one  corner,  or  two  diagonal  corners,  and 
another  light  cut  taken  over  one  side  which  generally 
brought  that  side  true.  A  cut  was  then  taken  on  the 
opposite  side,  bringing  it  to  size  and  making  it  ready 
to  be  scraped  in. 

By  this  method  no  tapping  with  a  lead  hammer  is 
necessary,  except  after  the  first  roughing  cut. 

It  is  most  important  that  packing  up  the  corners 
be  properly  done,  also  that  too  much  pressure  is  not 
exerted  by  the  screws  at  the  time  of  taking  the  finish- 

ing cuts. 
Of  course,  with  a  magnetic  chuck  a  quicker  job  could 

be  done,  but  we  did  not  have  one  in  the  shop  when  I 
was  planing  gibs. 

Removing  a  Cracked  Axle  Housing 
By  Daniel  F.  Smith 

The  accompanying  sketch  shows  how  we  pressed  a 
cracked  axle  housing  out  of  the  brake  rigging  by  means 
of  an  improvised  forcing  press,  using  a  small  screw 
jack  to  apply  the  pressure. 

The  shoulder  of  the  brake  rigging  was  placed  against 

threaded  with  a  relatively  fine-pinched  thread  and  the 
bottom  of  the  compound  rest  is  threaded  to  fit  nicely. 
Then  a  hole  is  drilled  as  at  A,  and  a  slot  is  sawed. 

IMPROVISED  FORCING  PRESS 

the  face  of  an  angle  plate,  in  the  top  of  which  was  a 
V-shaped  opening,  and  the  jack  against  the  face  of 
an  opposed  angle  plate,  both  firmly  bolted  to  the  table 
of  a  large  planer.  With  a  short  piece  of  shafting 
against  the  end  of  the  housing,  and  centered  over  the 
jack,  a  pressure  of  2,500  lb.  was  available  and  by  this 
arrangement  the  housing  was  pressed  out  without 
injury  to  any  of  the  parts. 

Method  of  Clamping  a  Swivel  Head 
By  J.  V.  RoMiG 

In  designing  special  machinery  it  is  sometimes  neces- 
sary to  provide  means  of  clamping  a  swivel  head  in  any 

desired  angular  position,  as  the  head  of  a  planer  or 
the  compound  rest  of  a  lathe.  For  this  purpose  the 
writer  devised  the  scheme  shown  in  the  cut,  which  is 
very  ea.sy  to  apply  and  will  hold  the  head  firmly  under 
any  reasonable  degree  of  pressure. 

The  first  job  to  which  I  applied  it  was  on  the  rebuild- 
ing of  several  small  lathes  that  originally  had  only  a 

plain  slide,  but  which  it  was  desired  to  fit  with  com- 
pound rests.     In  this  case  the  cross-slide  is  bored  and 
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CLAMPING  SViTIVEL  HEADS 

starting  from  this  hole,  to  meet  a  slot  that  starts  from 
a  point  on  the  circumference  of  the  threaded  hole.  This 
leaves  a  weakened  section  of  thread  that  may  be  forced 
against  the  male  thread  by  the  pressure  of  a  setscrew 
tapped  into  the  end  of  the  slide. 

A  head  so  clamped  is  very  firm  as  it  is  held  in  a  hori- 
zontal position  by  the  threads  themselves,  while  the 

clamping  action  of  the  screw  against  the  weakened  sec- 
tion keeps  it  from  turning.  This  action  does  not  distort 

the  slides,  a  very  valuable  feature  where  accuracy  is 
i-equired. 

Convenient  Nest  for  a  Shaving  Die 
By  Franklyn  Smith 

The  writer  recently  constructed  the  shaving  die 

shown  in  the  cut,  which  permitted  the  nest  to  be  oper- 
ated by  one  handle,  making  it  much  easier  and  quicker 

than  the  usual  two  handle  nest.  This  nest  can  be  oper- 
ated with  the  left  hand  and  loaded  with  the  right  hand. 

The  handle  A  is  pushed  back,  thereby  throwing  back 
the  handle  B,  the  handles  pivoting  on  screws  C.  The 
nests  D  are  doweled  and  screwed  to  handles  A  and  B. 
After  pushing  back  handle  A  the  work  is  taken  out 

NESTING  WORK  ON  SHAVING  DIE 

and  the  handle  released.  The  spring  brings  both  han- 
dles back  against  their  respective  stops,  when  the 

device  is  again  ready  for  loading. 
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Editorial 
More  Business  in  Government 

POPULAR  interest  was  immediately  awakened  by  the 

slogan  "More  Business  in  Government."  It  tickled 
the  public  fancy  and,  as  usual,  the  public  sat  back  and 
waited  for  somebody  else  to  put  into  effect  the  system 
that  was  to  reduce  taxes,  decimate  the  army  of  office 
holders  in  Washington,  eliminate  waste  and  accomplish 
sundry  other  highly  desirable  reforms. 

Results  have  hardly  come  up  to  expectations.  A  bud- 
get system  is  in  operation  so  far  as  the  administration 

is  concerned,  but  Congress  has  shown  little  hesitancy  in 
disregarding  budget  figures  where  political  capital  was 
at  stake.  A  few  clerks  from  government  departments 
have  had  to  find  jobs  elsewhere  but  there  are  very  many 
still  on  the  job.  Perhaps  the  only  way  to  dispense  with 
their  services  will  be  to  declare  them  surplus  and  turn 
them  over  to  Col.  Smither  to  dispose  of.  The  reorgan- 

ization of  federal  departments  and  bureaus  has  failed 
utterly  to  materialize. 
Who  is  to  blame  for  the  failure  of  the  result  crop 

when  such  good  seed  was  planted  and  so  much  was 
expected  of  it?  To  carry  the  simile  a  little  farther  we 
might  say  that  it  is  the  fault  of  the  husbandman,  the 
citizen  of  this  big  country,  who  has  sat  on  the  doorstep 
and  whittled  or  gone  fishing  instead  of  doing  his  utmost 
to  insure  the  production  of  a  good  crop  of  the  desired 
results.  Nature  has  been  allowed  to  take  its  course 
unaided  and  little  else  than  what  has  happened  could 
have  been  expected. 

What  is  to  be  done  about  it  ?  Just  this — the  merchant 
and  the  manufacturer,  the  employer  and  the  employee, 
the  capitalist  and  the  laborer  have  got  to  get  over  the 
idea  that  politics  is  a  dirty  business,  defiling  to  all  who 
get  mixed  up  in  it,  and  step  in  and  make  it  an  honor- 

able venture. 
When  it  comes  to  politics,  distinctions  of  class  or 

station  in  life  seem  to  fade  out  and  we  all  become  pretty 
much  alike,  too  busy  or  too  lazy  to  take  the  proper 
interest  in  a  matter  which  affects  all  of  us  vitally.  As 
a  result  of  this  general  indifference  it  has  become 
entirely  too  simple  in  this  country  of  ours,  for  the 
organized  and  vociferous  minority  to  put  things  over  on 
the  unorganized,  passive,  and  good-natured  majority. 

Some  of  us  carry  hardly  enough  weight  to  make  much 
of  an  impression  in  national  politics,  but  the  political 
structure  is  so  made  up  that  none  of  us  is  so  insignifi- 

cant that  he  cannot  make  himself  heard  in  his  local  unit. 
As  a  nation  we  are  rapidly  approaching  a  point  where 

politics  must  be  one  of  the  first  considerations  of  every 
citizen.  As  a  world  power  we  need  bigger  leaders  than 
we  did  as  a  relatively  isolated  country.  Their  vision 
must  be  broader  to  take  in  the  viewpoints  and  peculiari- 

ties of  men  of  other  nations  as  well  as  their  own.  Their 
political  education  must  be  more  complete  if  they  are  to 
lead  the  rest  of  us  who  are  not  so  well  versed  in  its 
windings. 

Until  we  take  pains  to  select  men  of  this  character  to 
represent  us  in  legislative  bodies  and  as  executives,  we 
can  hardly  expect  to  escape  from  the  blowhards  and 
demagogs  who  are  eager  for  positions  of  prominence. 

Unfortunately,  the  right  kind  of  public  official  is  not  an: 
office  seeker.  He  must  be  sought  out  and  by  the  right 

kind  of  seekers  if  he  is  to  make  the  personal  sacrifice' 
usually  inseparable  from  public  life. 

If  you  men  of  the  machinery  industries  are  anxious 
for  the  kind  of  political  representatives  you  ought  to 
have,  it  is  up  to  you  to  take  a  hand  in  selecting  and 

electing  them.  The  results  will  be  just  about  commen-^ 
surate  with  your  efforts. 

Unions  Can  Be  Sued 

THE  decision  of  the  United  States  Supreme  Court 
handed  down  in  the  Coronado  Coal  Co.  case  last 

week  is  generally  conceded  to  be  the  most  important 
labor  decision  since  the  case  of  the  Danbury  hatters. 
Under  its  terms  the  liability  of  labor  organizations  to 
be  sued  is  clearly  defined. 

The  leaders  of  organized  labor  have  always  contended 
that  as  labor  unions  were  not  incorporated  they  could 
not  be  sued,  and  this  decision  is  consequently  a  body 

blow  to  them.  They  at  least  have  the  consolation,  how- 
ever, that  according  to  the  court  the  central  organiza- 

tion cannot  be  held  responsible  for  unauthorized  strikes- 
indulged  in  by  local  or  district  bodies.  Their  power 
over  these  smaller  units  should  be  greatly  increased 
thereby. 

To  the  general  public,  which  is  not  particularly  par- 
tisan in  labor  disputes,  the  decision  will  appeal  as  the- 

only  one  possible  in  common  fairness.  Just  why  labor 
organizations  have  been  immune  from  the  penalties  of 
breaking  certain  laws  has  always  been  a  mystery  to  us, 
and  the  Coronado  Coal  decision  consequently  goes  far  to 
restore  our  faith  in  the  fairness  of  the  bench. 

Incidentally,  hot-headed  strike  leaders  will  probably 
be  restrained  by  cooler  counsel  when  it  is  realized  that 
damages  for  which  the  unions  are  responsible  can  be 
levied  against  their  treasuries. 

The  Commencers 

ABOUT  this  time  every  year  the  colleges  and  tech- L  nical  schools  of  the  country  send  forth  a  flood  of 

ambitious  young  men  who  have  much  to  learn  and 

perhaps  more  to  unlearn. 
Few  of  us  give  the  proper  significance  to  the  word 

"Commencement."  To  most  of  us  it  indicates  the  com- 

pletion of  the  young  man's  period  of  preparation  and 
he  is  assumed  to  be  ready  to  earn  a  living.  A  more 
literal  interpretation  of  the  word  would  really  be  much 
nearer  the  truth,  for  the  great  majority  of  these  boys 

are  just  ready  to  commence  learning,  and  their  earn- 
ings are  likely  to  be  small  for  some  time  to  come. 

A  word  to  you  hard,  practical  men  who  will  soon 
have  the  job  of  driving  common  sense  into  their  heads. 
It  will  undoubtedly  be  a  pleasant  duty  for  you  to  show 
them  how  little  they  know,  but  remember  that  it  is  a 
terrible  drop  from  the  exalted  position  of  a  college 
senior  to  that  of  the  newest  boy  in  the  shop,  and  you 

can't  expect  all  of  them  to  land  on  their  feet  the  first 
time.     Temper  justice  with  mercy. 
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Shop  Equipment  News 
Elwell-Parker  Wheeled-Platform-Trailer 
The  Elwell-Parker  Electric  Co.  of  Cleveland,  Ohio, 

fias  just  placed  on  the  market,  to  be  used  with  its  line  ot 
electric    elevating   platform    trucks    and    tractors,    the 

ELWELL-PARKER  WHEELBD-PLATFORM-TRAILER 

wheeled-platform-trailer  shown  in  the  accompanying 
illustration.  The  platform  of  the  trailer  is  made  of 
corrugated  steel  plate  with  deep  aprons  on  each  side. 
This  platform  rests  on  4-in.  longitudinal  channels  which 
are  riveted  to  malleable  castings  at  the  four  corners. 

In  front  the  trailer  is  equipped  with  ball-bearing 
caster  wheels  of  the  swivel  type.  The  fixed  rear  wheels, 
on  roller  bearings,  are  carried  in  forged-steel  yokes 
riveted  to  the  top  and  the  side.  All  bearings  are  pro- 

vided with  pressure  lubrication.  The  caster  wheels  are 
10  in.  and  the  fixed  wheels  are  15  in.  in  diameter.  The 
trailer  can  also  be  provided  with  end  or  side  standards 
and  with  a  coupler.  If  desired,  it  may  be  equipped  with 
four  casters,  instead  of  two  casters  and  two  fixed 
wheels.  Where  required  the  wheels  may  be  fitted  with 
10-  and  15-in.  solid  rubber  tires. 

For  use  with  electric  lift  trucks,  the  trailer  has  been 
provided  with  clearance  between  the  wheels  sufficient  to 
permit  the  lift  truck  being  driven  beneath  the  platform. 
When  the  lift  truck  elevates,  the  load  is  supported  by 
the  two  longitudinal  channels  under  the  platform.  When 
used  as  a  trailer,  the  unit  is  fitted  with  hook  and  eye 
couplers,  or  chain  couplers. 

The  unit  weighs  600  lb.  and  has  a  capacity  of  6,000 
lb.  It  is  especially  adapted  for  transporting  materials 
in  shops  and  warehouses,  and  at  railway  and  steamship terminals. 

Dickson  Pneumatic  Clutch 
The  Rogens  Foundry  and  Manufacturing  Co.,  11th 

and  Pearl  Sts.,  Joplin,  Mo.,  has  just  placed  on  the 
market  the  pneumatically  operated  clutch  shown  in  the 
accompanying  illustration. 

The  clutch  consists  of  two  disks  with  cork-covered 

conical  faces  on  their  periphery.  These  disks  are 
closely  fitted  on  a  hub  and  are  driven  by  pins  through 
a  triangular  plate  which  is  a  part  of  the  hub.  An  air 
inlet  is  fitted  on  the  hub  in  such  a  manner  that  the  air 
can  be  fed  through  the  hub  between  the  disks  while  the 
hub  is  revolving.  The  two  disks  are  fastened  together 

at  the  periphery  with  a  flexible,  air-tight  connection. 
This  arrangement  allows  the  disks  to  move  longi- 

tudinally on  the  hub,  although  during  the  slight  move- 
ment that  can  occur  the  flexible  connection  merely 

bends  and  the  chamber  is  kept  air  tight. 
When  air  under  low  pressure  is  admitted  between  the 

disks  through  the  air  inlet,  the  disks  spread  apart. 
This  action  forces  the  conical  friction  surfaces  of  the 

disks  into  contact  with  the  outer  case,  which  has  simi- 
lar conical  faces.  This  case  is  carried  on  the  ball- 

bearing quill.  The  pins  which  drive  the  disks  are  fitted 
with  springs  strong  enough  to  release  the  clutch  and 
bring  the  two  disks  back  to  normal  position  when  the 
air  pressure  is  released.  Thus,  the  only  effort  required 
of  the  operator  is  the  movement  of  a  valve. 

The  clutch  is  especially  adapted  to  fields  where 
clutches  of  large  horsepower  are  required,  or  where  it 
is  desired  to  obtain  remote  control.  Only  a  small 
amount  of  air  is  required  for  its  operation,  from  1  to 

3  lb.  being  ample.  One  pound  of  air  in  a  30-in.  clutch 
gives  a  spreading  power  of  about  1,400  lb.  In  places 
where  a  gas  engine  is  used  for  power,  the  exhaust  may 
be  utilized  to  produce  the  pressure  required  for  clutch 
operation.    Where  electric  power  is  used,  a  small  rotary 

DICKSON  PNEUMATIC  CLUTCH 

blower  can  be  driven   from  the   quill  to  furnish  the 
required  air. 

Having  no  toggles  or  levers,  the  clutch  is  not  affected 
by  centrifugal  force.  Since  it  has  two  opposed  driving 
cones,  there  is  no  end  thrust  on  the  bearings.  A  con- 

tinuous flow  of  air  is  allowed  to  go  into  the  clutch 
to  take  care  of  any  leakage  that  may  occur.  As  the 
air  inlets  are  small,  breakage  is  not  likely  to  take  place 
because  of  too  sudden  engagement.  The  horsepower 
increases  rapidly  with  increase  in  the  diameter  of  the 
clutch,  the  36-in.  clutch,  being  rated  at  165  hp.  at  100 
r.p.m.,  and  using  air  at  a  pressure  of  3  lb.  per  square 
inch. 
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Landau  Sensitive  Multiple  Drilling 

and  Tapping  Machine 
The  sensitive  multiple-spindle  drilling  and  tapping 

machine  shown  in  Fig.  1  has  recently  been  placed  on 
the  market  by  the  Landau  Machine  and  Drill  Press 
Co.,  45  West  18th  St.,  New  York,  N.  Y.  The  machine 
is  of  the  quick-change  type  and  provides  both  low  and 
high  speeds.     By  operating  the  shifting  lever,  the  de- 

( 

FIG.  L     LANDAU  PRILLINQ  AND  TAPPING  MACHINE 

sired  speed  can  be  quickly  obtained  without  jar  and 
while  running  at  full  speed.  Speeds  of  500,  900  and 

1,800  r.p.m.  are  available  for  drilling.  For  withdraw- 
ing taps,  the  speeds  are  600,  1,000  and  1,800  revolutions 

per  minute. 
One  cone  pulley  runs  in  ball  bearings  on  an  eccentric- 

ally mounted  shaft.  The  slack  of  the  upper  belt  can  be 
taken  up  readily  by  turning  this  shaft  through  a  por- 

tion of  a  revolution.  An  idler  roller  is  used  to  take 

up  the  slack  of  the 
lower  belt  when  the 

speed'  is  changed, 
and  it  also  auto- 

matically exerts  the 
proper  amount  of 
tension  at  all  loads. 
The  machine  can  be 
driven  by  means  of 
either  tight  and 
loose  pulleys  or  a 
i-hp.  motor.  A  view 
of  the  multiple- 
spindle  head  is 
shown  in  Fig.  2 
The  drilling  capacity 
is  up  to  i  in.,  and 
the  tapping  capacity 
No.  10  X  32.  The 
maximum  spread  of 

the    spindles    is    4i         ̂ ^^   g.    laxdau  multiple- in.,  and  the  minmum  spindle  head 

center  distance  is  5  in.  Each  spindle  can  be  instantly 
converted  to  drilling  or  tapping  without  adding  or  re- 

moving any  parts.  When  through  drilling,  it  is  only 
necessary  to  remove  the  drill,  insert  the  tap  and  release 
a  setscrew,  and  the  machine  is  ready  for  tapping.  Each 
spindle  is  a  complete  unit  and  may  be  used  individually 
with  the  remaining  spindles  idle.  All  spindles  may,  of 
course,  be  operated  together  for  multiple  drilling  or 
tapping. 

The  main  drive  spindle  is  centrally  located  and 
mounted  on  ball  bearings,  which  carry  the  load  of  Ihe 
entire  head.  Each  spindle  is  equipped  with  upper  and 
lower  radial  and  thrust  bearings,  and  is  fully  and 
readily  adjustable  both  radially  and  vertically.  It  is  but 

a  moment's  work  to  adjust  for  the  shortness  of  a  drill  or 
tap  in  case  of  breakage.  The  spindle  arms  have  triple 
the  strength  required  to  drive  the  drilling  spindles. 

The  light  weight  of  only  8  lb.  makes  the  head  suitable 
for  small  work.  All  operating  parts  are  made  of  nickel- 
steel,  hardened  and  ground.  The  moving  mechanism 
is  protected  by  a  ventilated  hood  which  acts  as  a  guard. 
The  feed  of  the  head  is  operated  by  means  of  a  rack 
and  pinion,  counterbalanced  so  as  to  be  very  sensitive. 
The  head  has  a  travel  of  3i  inches. 

The  table  is  10  x  12  in.  in  size  and  has  a  vertical 
travel  of  9  in.  The  distance  from  the  center  of  the 

spindle  to  the  column  is  8  in.  The  height  of  the  ma- 
chine is  60  in.  with  the  column  and  30  in.  without  it. 

The  floor  space  required  by  the  motor-driven  machine 
is  20  X  34  in.  and  by  the  belt-driven  machine  20  x  26 
in.,  the  weights  being  360  and  300  lb.,  respectively. 
It  is  stated  that  the  machine  can  produce  in  eight  hours 
8,000  holes  in  a  cast-iron  plate  i-in.  thick. 

Fafnir  Bail-Bearing  Tool  Grinder 
A  ball-bearing  tool  grinder  is  a  recent  development 

of  the  Fafnir  Bearing  Co.  of  New  Britain,  Conn.  It 
may  be  furnished  with  a  bracket  to  provide  the  neces- 

sary offset  where  it 
is  desired  to  bolt  the 
grinder  to  a  post. 
When  it  is  desired 
to  mount  it  on  a 

bench,  a  plate  can 
be  provided;  or  it 
may  be  furnished 
with  a  pedestal,  as 

shown  in  the  illus- 
tration. The  chief 

feature  of  the 

grinder  is  in  the 
method  of  mounting 

the  spindle,  this  be- 
ing accomplished  by 

the  use  of  Fafnir 
ball  bearings.  The 
spindle  can  be  driven 
by  belt  direct  from 
the  lineshaft,  so  that 
it  is  not  necessary 
to  start  and  stop  it 
each  time  the 

grinder  is  used.  Ad- 
justable toolrests, 

water  pot  and  wheel 
guards  are  fur- nished. fafnir  tool  grinder 
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Landau  Plain  and  Back-Geared 
Tapping  Chucks 

The  Landau  Machine  and  Drill  Press  Co.,  45  West 

18th  St.,  New  York,  N.  Y.,  has  recently  placed  on  the 
market  a  line  of  tapping  chucks.    At  the  left  of  Fig. 

FIG.  1— LAXDAU  MODEL  G  (AT  LEFT)  AXD  MODEL  B 
(AT  RIGHT)   TAPPING  CHUCKS 

1  is  shown  a  simple  friction  device  for  holding  taps, 
so  as  to  prevent  breakage  in  case  a  hard  spot  is  encoun 
tered  in  the  work.  The  device,  designated  as  the  Model 
G,  can  be  used  with  the  Models  B  and  E  tapping 
chucks  that  will  be  described  later,  as  well  as  with 
standard  tapping  machines.  It  is  made  in  two  styles, 
the  one  shown  having  a  tapered  shank,  for  use  on 
drilling  machines  and  lathes.  The  other  style  has  a 
straight  shank  with  a  reversing  sleeve,  so  that  the 
device  can  be  used  in  a  turret  head. 

At  the  right  of  Fig.  1  is  shown  a  single-spindle  tap- 
ping chuck  that  can  be  driven  directly  from  the  main 

spindle  of  a  drilling  machine.  The  device  is  fitted 
with  ball  bearings,  and  the  spindle  reverses  at  higher 
speed  than  when  feeding  downward.  The  capacity  of 
this  Model  B  chuck  is  up  to  i  inch. 

A  single-spindle  back-geared  tapping  chuck,  known 
as  the  Model  E,  is  shown  in  both  external  and  internal 
views  in  Fig.  2.  The  use  of  back  gears  permits  of  a 
much  higher  speed  for  reversal  of  the  tap  than  for  the 
forward  speed.  The  arrangement  of  the  clutches  can 
be  easily  seen.  The  main  drive  is  fitted  with  ball  bear- 

ings, and  a  standard  tap-holding  chuck  is  used.  The 
ratio  of  the  reverse  speed  to  the  forward  speed  is  5  to 
1.  The  chuck  holds  Nos.  1  and  2  Morse  tapers,  and  it 

has  a  capacity  up  to  I's-in.  taps.  The  Model  F  chuck 
is  similar  to  the  Model  E.  However,  the  speed  of 

reversal  is  three  times  the  forward  speed  and  the  capac- 
ity is  from  3  to  IJ  inches. 

In  the  Models  E  and  F  chucks,  the  speed  control 

mechanism  and  the  clutches  operate  to  prevent  break- 
age of  the  taps  in  case  the  movement  is  hindered  by 

some  obstruction  in  the  work.  The  use  of  the  back  gears 
permits  a  very  small  size  for  the  body  or  housing  of 
the  chuck.  No  screws  protrude  from  the  housing, 
which  is  perfectly  smooth  in  contour. 

Atlas-Cletrac  Industrial  Locomotive 
A  light  industrial  locomotive  driven  by  a  gasoline 

motor  and  intended  for  general  hauling  around  indus- 
trial plants  and  for  road  construction,  is  shown  in  the 
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FIG.  2 — LANDAU  MODEL  E  BACK-GEARED  TAPPING  CHUCK 

ATLAS-CLETR.\C  INDUSTRIAL  LOCOMOTIVE 

accompanying  illustration.  It  has  recently  been  placed 
on  the  market  by  the  Atlas  Car  &  Manufacturing  Co. 
of  Cleveland,  Ohio. 

The  frame  and  running  gear  are  similar  to  those  used 

on  the  company's  electric  locomotives  and  are  very 
heavily  made,  so  that  the  unit  is  capable  of  withstand- 

ing severe  service.  The  driving  mechanism  consists  of 
the  complete  power  plant  of  the  Model  F  tractor  made 
by  the  Cleveland  Tractor  Co.  of  Cleveland,  Ohio. 

The  18-hp.  motor  has  four  cylinders,  and  can  be  run 
on  either  gasoline  or  kerosene.  The  operating  parts  are 
inclosed  to  give  protection,  but  are  readily  accessible. 
A  washing  device  removes  dust  from  the  air  fed  to  the 
motor.  The  clutch  is  located  in  the  flywheel  of  the 
motor.  Both  axles  are  driven  from  the  jackshaft  by 
means  of  roller  chains.  Reversal  is  accomplished  by 
means  of  a  jaw  clutch  and  speed  control  by  the  throttle. 

Either  steel  or  cast-iron  wheels  can  be  furnished. 

Bumpers,  sanders  and  hand-operated  brakes  are  pro- 
vided. A  cab  inclosing  the  mechanism  and  the  operator 

can  be  mounted  on  the  frame.  The  wheel  base  is  34  in. 
and  the  gage  24  in.  or  wider.  The  maximum  speed  is 
8  miles  per  hour,  and  the  draw-bar  pull  at  4.8  miles  per 
hour  is  800  lb.     The  tractor  weighs  about  4,000  lb. 
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Fafnir  Double-Ball-Bearing  Self-Aligning 
Pillow  Block 

The  illustration  shows  a  pillow  block  that  has  re- 
cently been  brought  out  by  the  Fafnir  Bearing  Co.  of 

New  Britain,  Conn.  The  essential  features  of  the 
Fafnir  double-ball-bearing  hanger  box  have  been 
adapted  to  a  self-aligning  pillow  block.     The  block  is 

FAFNIR  SELF-ALIGNING  PILLOW  BLOCK 

nearly  frictionless,  since  both  radial  and  end-thrust 
loads  are  carried  by  the  balls.  The  block  has  the  mini- 

mum distance  possible  from  the  base  to  the  shaft 
center.    Although  it  automatically  aligns  to  compensate 

for  any  discrepancy  between  the  bed  on  which  it  rests 
and  the  position  of  the  shaft,  the  aligning  occurs  with- 

out affecting  the  ball  bearings,  as  they  are  both  in- 
stalled in  a  box  which  aligns  as  a  unit. 

Each  unit  contains  two  Fafnir  transmission  ball  bear- 
ings having  radial  ball  contact  and  deeply  grooved 

races.  The  inner  ring  of  the  bearing  is  made  very 
wide,  in  order  to  give  the  bearing  a  firm  seat  on  the 
shaft  and  to  afford  greater  support  to  the  shaft.  The 
outer  ring  of  each  bearing  is  mounted  against  a 
shoulder  near  the  end  of  the  box.  An  end  cap,  held  in 
place  by  a  steel  wire  which  is  snapped  into  a  groove 
machined  in  the  housing,  contains  a  felt  washer  and 
prevents  the  escape  of  lubricant  or  the  entrance  of  dirt. 

The  box  contains  no  bolts,  screws  nor  adjustments. 
It  is  secured  endwise  on  the  shaft  by  means  of  two  col- 

lars fitted  with  setscrews.  These  collars  have  lugs 
which  engage  corresponding  slots  cut  in  the  wide  inner 
rings  of  the  ball  bearing.  Consequently,  the  shaft, 
collars  and  inner  rings  revolve  integrally,  and  the  col- 

lars drive  the  inner  rings  so  that  they  cannot  slip 
and  score  the  shaft. 

The  pillow  block  may  be  easily  installed.  The  base 
may  be  bolted  to  the  bed,  and  the  cap  secured  after  the 
box  and  the  shaft  have  been  fitted  in  place.  When  dis- 

mounting, the  shaft  and  box  may  be  removed  without 
disturbing  the  base,  or  the  shaft  may  be  withdrawn 
merely  by  loosening  the  driving  collars.  The  oil  can- 

not leak  out  of  the  housing. 

The  spherical  seat  in  the  pillow  block  and  the  ball 
on  the  box  permit  the  whole  box  to  align  as  a  unit 
with  the  shaft.  The  block  is  of  especial  use  on  large 
sizes  of  fans  and  blowers. 

High  Production  Costs — Discussion 
By  H.  L.  Wheeler 

In  his  article  entitled  "Labor  Cost  in  Building 
Machine  Tools,"  published  on  page  438  of  American 
Machinist,  Simeon  Williams,  in  taking  exception  to 
statements  made  by  Harry  Senior  on  page  305  of  the 
same  journal,  resorts  to  vague  and  somewhat  incon- 

sistent explanations  that  do  not  explain,  in  a  manner 

that  -constitutes  rather  an  approval  of  Mr.  Senior's 
article  than  otherwise.  The  statements  above  men- 

tioned seem  to  Mr.  Williams  to  be  so  at  variance  with 
the  facts  as  to  require  confirmation  by  first-hand  wit- 

nesses before  he  can  accept  them,  yet  he  would  have  us 
believe  in  refutation  of  them,  statements  that  are 
equally  vague  and  that  have  no  more  definite  backing 
than  those  of  his  opponent. 

In  a  report  recently  issued  by  the  Committee  on 
Elimination  of  Waste  in  Industry,  of  which  Herbert 
Hoover  is  chairman,  it  is  stated  that  the  average  metal 
working  plant  in  six  representative  classes  actually  en- 

gaged in  the  construction  and  repair  of  machinery  is 
about  30  per  cent  behind  the  best  plant  (we  may  as- 

sume the  Ford  plant)  in  output  per  employee.  Ac- 
cording to  this  report  this  class  of  plants  must  answer 

for  28.66  points  of  waste  distributed  as  follows: 
Management  23.23;  labor  2.55;  and  outside  contracts, 
which,  I  presume,  includes  selling  expense,  2.88.  It 
would  appear  from  these  figures  that  management  is 
responsible  for  81  per  cent  of  the  losses  due  to  non- 
production,  labor  9  per  cent,  and  outside  contacts  10 
per  cent. 

In   comparison   with  other   industries   surveyed  the 

metal  trades  make  a  very  good  showing  in  regard  to 
points  of  waste  as  may  be  seen  by  the  following  fig- 

ures indicating  points  of  waste  for  the  others:  Boots 
and  shoes,  40.93;  textiles,  49.20;  building,  53,00;  print- 

ing, 57.61;  men's  clothing,  63.78.  On  the  other  hand 
all  these  industries  make  a  better  showing  when  it 
comes  to  management,  their  losses  in  this  respect  being 
much  less  than  is  found  in  the  metal  trades.  In  any 
event  the  report  is  an  indictment  of  management  and 
many  so-called  systems  of  scientific  management,  and 
it  does  not  seem,  to  substantiate  the  statement  that 

"labor  costs  are  the  controlling  element  in  every  thing 

we  buy." High  rents  are  often  made  so  by  people  who  want 

to  put  on  a  "front"  and  trade  on  credit.  High  costs 
of  food  are  often  caused  by  stock  jobbers,  who  regu- 

late the  supply  but  not  the  demand.  In  any  large  city 
tons  of  food  are  allowed  to  rot  in  storage  rather  than 

place  it  on  the  market  below  a  "price." 
Labor,  it  is  true,  is  responsible  for  many  of  our 

present-day  embarrassments  but  I  do  not  think  it  is 
by  any  means  the  largest  item.  Labor  is  not  a  tangible 
asset.  The  manufactui'er  does  not  have  to  invest  in 
labor,  so  that  when  labor  is  idle  it  does  not  take  any- 

thing out  of  plant  investment  in  the  way  of  interest. 
Labor  saving  machines  and  devices  are  unquestionably 
good  things  if  they  can  be  kept  going,  but  when  they 
are  idle  over  prolonged  periods  they  are  like  a  millstone 
about  the  neck,  or  the  horse  that  has  to  eat  whether 
he  works  or  not.  A  hundred  thousand  dollars  worth  of 
labor  saving  machinery  lying  idle  will  push  a  man  off 
Easy  Street  about  as  quickly  as  anything  I  know  of. 
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War  Department  Expenses 
Cut  by  Senate 

The  further  manufacture  of  rifles  for 
the  army  was  opposed  by  Senator 
Hitchcock  of  Nebraska,  during  debate 
on  the  War  Department  appropriation 
bill.  He  took  the  position  that  further 
manufacture  of  the  arm  was  unneces- 

sary in  view  of  the  fact  that  there  are 
already  2,800,000  rifles  on  hand.  He 
offered  an  amendment  reducing  the  ap- 

propriation for  the  manufacture  of 
rifles  from  $375,000  as  proposed  by  the 
committee  to  $75,000,  which  he  said 
would  permit  the  Springfield,  Mass., 
arsenal,  which  manufactures  the  arm, 
to  remain  in  a  stand-by  condition.  Sen- 

ator Wadsworth  of  New  York,  chair- 
man of  the  military  committee,  ex- 

plained that  the  committee  recom- 
mendation covered  a  minimum  produc- 

tion of  thirty  rifles  a  day  at  an  ex- 
penditure of  $900  a  day,  and  that  it  was 

desired  by  this  minimum  production  to 
preserve  the  art  of  making  rifles  which 
would  be  otheiTvise  lost.  Senator 
Hitchcock  argued  that  if  the  Govern- 

ment would  continue  to  manufacture 
rifles  to  continue  an  art  there  was  suffi- 

cient reason  for  continuing  the  manu- 
facture of  chemicals  for  chemical  war- 

fare, and  other  implements  of  war.  He 
denied  that  the  art  of  making  rifles 
would  be  lost  if  production,  was  now 
stopped.  Senator  Lodge,  Mass.,  op- 

posed curtailment  of  the  appropriation. 
The  Hitchcock  amendment  was  defeated 
by  a  vote  of  18  to  47. 

Appropriations  for  the  ordnance 
service  of  the  Army  are  cut  by  $1,102,- 
060  from  allowances  made  by  the 
House,  by  the  Senate  appropriations 
committee  in  reporting  the  War  Depart- 

ment appropriation  bill.  The  appro- 
priations for  various  purposes  are  re- 

duced by  the  following  amounts:  Ord- 
nance stores,  ammunition  $258,500; 

manufacture  of  arms,  $25,000;  purchase, 
manufacture  and  test  of  tanks,  $100,- 
000;  mountain,  field  and  siege  cannon, 
$250,000;  ammunition  for  mountain 
cannon,  $100,000;  amunition  for  sub- 
caliber  guns,  $10,000;  repairs  of 
arsenals,  $205,000;  civilian  ordnance 
schools,  $17,000;  seacoast  cannon,  $50,- 
000;  ammunition  for  seacoast  cannon, 
$50,000;  ammunition  for  subcaliber 
guns  for  seacoast  defense,  $10,000;  sea- 

coast cannon  insular  possessions,  $25,- 
000. 

  ♦   

Further  Work  on  Screw 
Threads 

Screw  thread  matters  will  be  con- 
sidered at  three  meetings  which  are 

being  planned  for  the  end  of  June.  The 
exact  date  has  not  been  set  at  the  time 
of  this  writing.  One  of  the  meetings 
will  be  that  of  the  National  Screw 
Thread  Commission.  The  sectional  com- 

mittee on  general  engineering  work 
plans  to  meet  immediately  following the  meeting  of  the  Commission.  The 
sectional  committee  on  standardization 
and  unification  of  screw  threads  also 
expects  to  meet  at  about  the  same  time. 

Tariff  on  Machine  Tools 
Probably  to  Remain 

at  15  per  Cent 
In  considering  tariff  rates  for  print- 

ing presses,  the  senate  on  June  8  voted 
to  retain  the  present  rate  of  15  per 
cent  ad  valorem,  foreign  valuation  plan, 
rather  than  adopt  the  committee  rate 
of  35  per  cent.  The  vote  was  close,  the 
committee  rate  being  rejected  by  28  to 
27.  The  argument  used  against  the 
rate  of  35  per  cent  was  that  importa- 

tions of  printing  presses  are  insufficient 
to  justify  it. 

Machine  tools  and  parts  of  machine 
tools,  being  covered  in  the  same  para- 

graph of  the  tax  bill,  virill  take  the  same 
rate.  The  decision  must  be  considered 
in  detail,  after  the  Senate  finishes  with 
the  bill,  by  the  committee  of  conferees 
composed  of  three  members  of  the  ways 
and  means  committee  of  the  House  and 
three  members  of  the  finance  committee 
of  the  Senate.  Congress  must  after 
that  approve  the  committee  agree- 

ments. The  probabilities  are  that  the 
15  per  cent  rate  will  stand  unless  ma- 

chine tool  manufacturers  are  willing  to 
protest  and  able  to  show  that  importa- 

tion of  machine  tools  is,  or  is  likely  to 
be,  heavy  enough  to  justify  a  higher rate. 

Cash  registers,  now  on  the  free  list, 
were  made  dutiable  at  25  per  cent  ad 
valorem  foreign  valuation  plan.  Rates 
were  provided  of  25  per  cent  for  cream 
separators,  50  per  cent  for  knitting, 
braiding  and  insulating  machines  and 
all  other  textile  machinery,  30  per  cent 
on  embroidery  machines,  including 
shuttles  for  sewing  and  embroidery 
machines,  lace  making  machines,  and 
machines  for  making  lace  curtains,  nets 
and  netting. 

Belgian  Industries  Favor 
Standards 

Great  progress  in  standardization, 
particularly  in  the  construction,  metal, 
mining  and  electrical  industries  of  Bel- 

gium are  indicated  in  a  report  from  the 
Association  Beige  de  Standardization, 
which  has  just  been  received  by  the 
American  Engineering  Standards  Com- 

mittee. The  report  shows,  among  other 
things,  that  the  Belgian  manufacturers 
have  established  standards  in  the  fol- 

lowing lines:  Steel  fabrication,  steel 
bridges,  shafts  and  pulleys,  bolts  and 
rivets,  electrical  machinery,  and  gal- 

vanized and  corrugated  iron  and  parti- 
tions. These  standards  have  all  been 

printed,  and  copies  are  available 
through  the  American  committee.  Steps 
are  now  being  taken  in  Belgium  for 
establishing  standards  of  rules  for  the 
design  and  inspection  of  reinforced  con- 

crete structures,  chains,  wire  cables 
for  cranes,  hoists,  elevators  and  mining 
purposes.  A  technical  committee  is  now 
arranging  work  to  be  taken  up  to  estab- 

lish standards  on  cast-iron  pipes  and 
fittings,  and  rules  for  the  design  of shafting. 

Durant  Buys  Willys  Property 
at  Auction 

Subject  to  confirmation  by  the  U.  S. 
District  Court,  the  great  plant  of  the 
Willys  Corporation  at  Elizabeth,  New 
Jersey,  built  at  a  cost  of  $10,379,416 
was  sold  last  Friday  at  a  receivers' 
sale  to  Jos.  P.  Day  of  New  York,  acting 
for  W.  C.  Durant.  The  sale  price  was 

$5,525,000. The  other  two  bidders  on  the  prop- 
erty were  J.  Clarence  Davies,  a  New 

York  real  estate  operator,  and  Senator 
James  Smith,  of  New  Jersey,  acting  for 
Arthur  Golston  of  New  York.  Mr. 
Davies  refused  to  divulge  the  names  of 
his  clients. 

The  sale  created  a  wide-spread  inter- 
est, evidenced  by  an  attendance  of 

more  than  1,000  persons,  many  of 
whom  are  figures  prominently  identified 
with  the  automotive  and  machinery industries. 

Under  the  terms  and  conditions  gov- 
erning the  sale,  laid  down  by  the  court, 

the  entire  property  was  divided  into 
four  chief  subdivisions  or  parcels.  The 
machine  tools  and  machinery  covered 
in  a  special  catalog,  made  up  a  fifth 
division  and  these  were  divided  into 
twenty-three  separate  lots.  These  par- 

cels were  first  offered  for  sale  sepa- 
rately before  offering  the  entire  prop- 

erty as  a  complete  unit.  Under  the 
terms,  announced  at  the  opening  of  the 
sale,  the  total  of  the  individual  bids 
had  to  exceed  the  bid  for  the  property 
as  a  complete  unit,  otherwise  the  indi- 

vidual bids  were  to  be  rejected  and  any 
deposit  already  made  was  to  be  re- turned. 

The  bids  on  the  twenty-three  lots  of 
machinery  and  machine  tools  aggre- 

gated $231,650.  On  offering  the  twenty- 
three  lots  as  a  complete  unit,  the  ma- 

chinery was  finally  sold  to  Jos.  P.  Day, 
for  Mr.  Durant,  for  the  sum  of  $375,- 
000.  This  brought  the  total  individual 
bids  for  the  four  parcels  and  the  ma- 

chinery up  to  $3,030,000  and  it  was  at 
this  figure  that  the  spirited  bidding 
started  for  the  property  as  a  whole. 

J.  Clarence  Davies  bidding  against 
Senator  Smith  with  an  occasional  bid 
from  Mr.  Day  carried  the  price  to 
$5,000,000,  at  which  point  he  retired, 
and  the  property  was  sold  finally  to 
Mr.  Day  for  the  price  already  stated. 

Mr.  Durant,  promising  a  complete 
announcement  of  his  plans  upon  con- 

firmation of  the  sale  by  the  court, 
stated  that  the  plant  would  be  used  to 
produce  the  new  Star  car  at  the  rate  of 
about  500  a  day. 

British  Auto  Exports 

Drop  One-Half 
Exports  of  British  made  motor  ve- 

hicles and  parts  during  the  first  three 
months  of  1922  show  a  decrease  of 
more  than  50  per  cent,  as  compared 
with  the  exports  during  the  same  pe- 

riod of  last  year,  and  about  30  per 
cent  as  compared  with  the  same  period 
for  1920. 
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American  Foundrymen's 
Association  Discusses 
Technical  Subjects 

The  best  attended  and  most  success- 
ful convention  yet  held  by  the  American 

Foundrymen's  Association  took  place 
from  June  5  to  9  at  the  Exposition  Park 
in  Rochester,  N.  Y.  The  meeting  was 
held  in  conjunction  with  the  Institute 
of  Metals  Division  of  the  American  In- 

stitute of  Mining  Engineers. 
Technical  sessions  and  entertainment 

features  took  place  each  day,  and  an 
exhibit  of  equipment  and  supplies  was 
carried  on  during  the  entire  convention. 
Over  175  concerns  representing  all 
branches  of  the  industry  exhibited 
products,  and  the  completeness  of  the 
exposition  contributed  greatly  to  the 
success  of  the  meeting.  Since  foundry 
appliances  of  all  sizes  and  types  were 
exhibited,  the  industry  showed  the 
trend  of  development  in  foundry  prac- 

tice and  equipment. 
After  registration  on  the  first  day,  a 

joint  session  of  the  two  societies  was 
held.  On  Tuesday  morning  a  number 
of  papers  on  metallography  were  pre- 

sented at  a  session  held  by  the  Institute 
of  Metals  Division. 

One  of  the  high  spots  of  the  con- 
vention was  the  International  Session 

that  also  took  place  on  Tuesday  morn- 
ing. According  to  an  arrangement  re- 
cently entered  into  with  three  European 

associations  of  foundrymen,  exchange 
papers  were  presented  by  J.  Leonard, 
president  of  the  Association  Technique 
de  Fonderie  de  Liege  of  Belgium,  by  the 
Association  Technique  de  Fonderie  de 
France  and  by  F.  J.  Cook  of  the  Institu- 

tion of  British  Foundrymen.  Great  in- 
terest was  shown  in  the  papers,  particu- 
larly the  last  one  on  "American  vs. 

British  Cast  Iron."  It  was  evident  that 
the  exchanging  of  ideas  between  the 
various  associations  greatly  promotes 
interest  in  the  work  done  abroad  and 
fosters  friendship  and  co-operation. 

On  Tuesday  afternoon  simultaneous 
sessions  were  conducted  on  steel  and  on 
non-ferrous  metals.  Separate  sessions 
on  steel,  gray  iron  and  aluminum  were 
held  simultaneously  on  Wednesday 
morning,  while  in  the  afternoon  the 
meetings  were  devoted  to  discussing 
practice  in  the  brass  foundry  and  the 
problems  of  industrial  relations.  At  the 
latter  session  a  report  was  made  by  a 
special  committee  on  Safety,  Sanitation 
and  Fire  Prevention.  Ernest  F.  Du- 
Brul,  general  manager  of  the  National 

Machine  Tool  Builders'  Association, 
spoke  on  "Cycles  of  Depression  and 
Their  Prevention."  L.  W.  Wallace,  ex- 

ecutive secretary  of  the  Federated 
American  Engineering  Societies,  dis- 

cussed the  "Prevention  of  Waste  in 
Industry." 

At  the  banquet  on  Wednesday  eve- 
ning, held  at  the  Powers  Hotel,  Gover- 

nor Henry  J.  Allen,  of  Kansas,  was  the 
main  speaker.  The  governor  delivered 
his  usual  spirited  address  on  industrial 
relations. 

Research  work  on  molding  sand  was 
reviewed  on  Thursday.  The  meeting 
was  particularly  important  because  a 
report  on  molding  sand  research  was 
presented  by  the  joint  committee  of  the 
American  Foundrymen's  Association 
and  the  National  Research  Council.  On 
Friday,  the  last  day,  the  time  was  de- 

voted to  a  malleable  iron  session  and 
a  general  business  session. 

Federal  Commission 
Hits  Steel  Merger 

Following  the  request  expressed  in 
Resolution  No.  286  agreed  on  May  12  by 
the  United  States  Senate,  the  Federal 
Trade  Commission  has  formulated  a  re- 

port which  has  been  forwarded  to  the 
President.  The  resolution  requested 
that  the  commission,  and  also  the  At- 

torney-General, inform  the  Senate  what 
steps  have  been  taken,  or  were  pro- 

posed, to  ascertain  the  purpose  and 
probable  effects  of  the  proposed  merger 
of  certain  steel  companies  which  were 
named  in  the  resolution.  The  com- 

mission was  also  asked  to  state  the 
results  of  any  investigation  which  it 
may  have  conducted  and  what  action  it 
has  instituted  to  protect  the  public interest. 

The  matter  in  question  was  the  pro- 
posed merger  of  several  of  the  more 

important  steel  companies  of  the  coun- 
try, a  matter  which  has  been  given 

wide  publicity  in  the  daily  press  dur- 
ing the  past  month.  Regarding  the 

proposed  combination  of  the  Bethlehem 
Steel  Corporation  and  its  subsidiaries 
with  the  Lackawanna  Steel  Company 
and  its  subsidiaries,  the  commission  re- 

ported as  follows:  "That  the  proposed 
Bethlehem-Lackawanna  merger  when 
consummated  would  constitute  an  un- 

fair method  of  competition  in  that  it 
contains  a  dangerous  tendency  unduly 
to  injure  competition  and  to  restrain 
trade  and  commerce  and  that  a  proceed- 

ing by  the  commission  in  this  respect 
is  in  the  public  interest."  In  accordance 
with  this  finding  the  commission  on 
June  3  filed  a  complaint  against  the 
merger. 

As  regards  the  merger  of  the  Mldvale 
Steel  and  Ordnance  Co.,  the  Republic 
Iron  and  Steel  Co.  and  the  Inland  Steel 
Co.,  these  companies  proposing  to  form 
a  new  corporation  to  be  shown  as  the 
North  American  Steel  Co.,  the  commis- 

sion! reported  that  the  plans  for  this 
merger  have  not  progressed  far  enough 
for  the  commission  to  determine 
whether  the  combination  would  be  a 
direct  violation  of  laws  governing  the 
restraint  of  trade  or  interstate  com- 

merce. The  details  of  this  plan  are, 
however,  being  carefully  followed  and 
as  soon  as  the  commission  is  in  posses- 

sion of  sufiicient  information,  it  will 
make  a  further  report  to  the  senate. 

Hundred  Million  Business 
in  1921 

The  sales  of  the  Westinghouse  Elec- 
tric and  Manufacturing  Co.  during  1921 

amounted  to  almost  $100,000,000,  as 
shown  by  the  annual  report  of  the 
company  dated  March  31,  1922.  This  is 
the  largest  volume  of  business  handled 
by  this  company,  except  during  the 
three  abnormally  active  years  before 
the  war.  Manufacturing  costs  were 
higher,  however,  as  these  could  not  be 
reduced  as  ra/pidly  as  prices  fell.  Fur- 

thermore, the  expense  of  development 
work  and  about  one  and  a  half  million 
dollars  for  depreciation  of  inventory 
were  charged  against  manufacturing 
costs,  so  that  the  increase  in  surplus 
was  only  slightly  greater  than  the 
amount  paid  out  in  dividends.  The  re- 

port states  that  the  current  assets  of 
the  company  are  $41,700,000,  while  its 
current  liabilities  are  only  $11,400,000. 
In  addition,  the  company  shows  an  in- 

ventory of  $55,000,000. 

Cleveland  Drill  Co.  Scores 
High  Tariff  on  Raw 

Materials 

In  a  recent  debate  on  the  tariff  ques- 
tion before  the  Tariff  Committee, 

Senator  Fletcher  called  the  attention  of 
that  body  to  two  letters  pertaining  to 
steel  duty,  and,  at  his  request,  they 
were  printed  as  part  of  the  records  of 
the  debate.  One  of  the  letters,  coming 
from  the  Cleveland  Twist  Drill  Co.,  of 
Cleveland,  Ohio,  declared  that  the  eco- 

nomic unsoundness  of  a  high  raw- 
material  duty  versus  a  low  finished- 
product  duty  should  be  pointed  out  to 
those  who  will  be  responsible  for  safe- 

guarding the  livlihood  of  American 
workmen  in  the  basic  and  highly  tech- 

nical industry  of  tool  production.  The 
letter  presented  a  comparison  of  Amer- 

ican wage  rates  and  tariff  rates  with 
those  of  foreign  countries,  and  endea- 

vored to  show  the  detrimental  effect  a 
high  raw-material  duty  will  have  on 
the  production  of  American  steel  tools. 
The  letter  declares  that  the  high-speed 
steel  manufacturing  interests  will  un- 

doubtedly take  advantage  of  the  high 
duty  on  their  products  to  raise  the 
price  of  high-speed  steel  to  their  cus- 

tomers. Foreign  small  tools  similar 
to  those  manufactured  by  the  Cleveland 
company  will  pay  a  duty  that  will  be 
less  than  two-thirds  of  the  duty  on  the raw  steel  itself. 

These  tools,  which  can  be  made  in  Ger- 
many and  England  by  labor  receiving  a 

lower  scale  of  wages  than  American 
labor,  lets  them  enjoy  a  double  advan- 

tage over  American  made  tools.  A 
tariff  which  places  higher  duty  on 
tungsten  and  tungsten  steel  than  on  fin- 

ished tools  containing  tungsten  will  in- 
jure the  producers  of  these  products,  as 

well  as  the  industries  which  use  ma- 
terials containing  tungsten.  The  low- 

priced  tools  as  sold  in  the  American 
market  will  deprive  American  steel 
makers  of  just  that  much  of  their 
market  for  the  steel  which  they  manu- facture. 

Another  letter  from  the  Poldi  Steel 
Corporation  of  America  protests  vigor- 

ously against  what  is  called  the  de- 
struction of  our  business,  particularly 

in  view  off  the  fact  that  our  Govern- 
ment will  not  benefit  from  the  stand- 
point of  revenue,  but,  indeed,  will  lose 

the  substantial  revenue  now  obtaining. 
The  letter  declares  that  with  the  pass- 

age of  the  bill  with  respect  to  the 
tariff  on  fine  steel,  a  substantial  revenue 
now  accruing  to  the  Government  will 
be  cut  off. 

During  the  course  of  the  debate. 
Senator  Underwood  remarked  that  the 
rates,  even  as  reduced  by  the  Tariff 
Committee,  are  still  higher  than  those 
in  the  existing  law.  He  said  that  there 
is  no  justification  for  a  higher  rate, 
and  that  an  amendment  providing  for 
a  reduction  will  be  presented  at  the 

proper  time. » 

What  to  Make  in  Prisons 
The  House  has  passed  a  resolution 

for  an  investigation  and  report  by  next 
December  by  three  members  each  of  the 
House  and  Senate  Judiciary  Commit- 

tees, of  articles  desirable  to  be  manu- 
factured by  prisoners  at  U.  S.  peniten- 

tiaries at  Leavenworth,  Kans.,  and 
McNeil  Island,  Wash.,  including  an  esti- 

mate of  the  cost  of  machinery  neces- 
sary therefor. 
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The  continued  strength  of  sterling 
exchange,  which  carried  bills  on  London 
to  4.51J  last  Tuesday  was  the  most  im- 

portant development  of  last  week  in  its 
bearing  on  international  affairs.  It 
brkngs  the  vast  British  Empire  ap- 

preciably nearer  specie  payment  and 
the  financial  stability  that  is  essential 
to  the  normal  development  of  the 
world's  trade.  It  is  due  partly  to  gov- 

ernment buying  in  preparation  for  the 
£25,000,000  interest  payment  which 
Great  Britain  will  make  this  fall  on  her 
debt  to  the  United  States  Government, 
but  it  also  connotes  English  confidence 
in  the  ultimate  arrangement  of  a  loan 
to  Germany  which  was  disappointed  be- 

cause of  the  unwillingness  of  France  to 
agree  to  the  reduction  in  the  reparation 
payments  to  be  made  her  as  stipulated 
by  the  bankers. 

Although  it  is  believed  that  the  logic 
of  events  as  reflected  in  Europe's  need 
of  credit  will  in  time  reopen  the  t»»i- 

■passe  thus  created,  the  immediate  effect has  been  a  further  depreciation  of  the 
German  mark  to  331  cents  a  hundred. 
The  decline  was  perhaps  accelerated  by 
the  German  Bank  statement  of  May  31 
which  shows  that  151,949,179,000  paper 
marks  were  then  outstanding  as  com- 

pared with  142,903,593,000  on  May  15. 
Deflation  or  Debacle 

In  some  quarters  it  was  inferred  from 
these  figures  that  Germany  was  afraid 
to  check  inflation  and  would  continue  to 
print  paper  money  as  long  as  it  would 
buy  anything.  But  this  view  is  not 
reasonable.  Deflation  or  a  debacle  is  in- 

evitable in  Germany.  The  former  with 
a  loan  will  be  far  less  ruinous  than  the 
latter,  and  there  is  no  doubt  that  the 
less  distressing  alternative  will  be  ac- 

cepted, even  though  France  may  for  a 
time  protest  against  abating  claims  no 
part  of  which  she  can  collect  unless  it 
is  made  possible  for  Germany  to  borrow. 
The  adjournment  of  the  bankers'  com- 

mittee may  be  in  part  a  strategic  move 
to  force  Prance  to  terms. 

It  is  not  therefore  unintelligent  to  ex- 
pect that  marks  will  advance  in  value 

as  the  facts  become  understood.  In- 
cidentally it  is  in  order  to  point  out  that 

152  billion  marks  at  33  i  cents  a  hun- 
dred are  worth  considerably  less  than 

143  billion  at  38  cents. 
The  only  other  important  news  from 

abroad  is  the  admission  of  Lenin's 
serious  illness.  It  is  important  because 
his  death  cr  incapacity  would  probably 
loosen  the  grip  of  the  Soviet  govern- 

ment in  Russia  and  hasten  the  complete 
political  reorganization  of  Europe. 

The  more  significant  foreign  develop- 
ments are  thus  stressed  because  despite 

our  boasted  isolation  we  are  still  sus- 
ceptible to  influences  which  might  dis- 

turb our  foreign  trade  and  it  is  highly 
desirable  that  we  should  see  the  facts  in 
their  true  relation. 

Of  our  domestic  situation  it  is  still 
possible  to  speak  with  conservative 
optimism.  Perhaps  the  most  en- 

couraging  item   of  a   statistical    char- 

acter published  during  the  week  was  the 
news  of  an  increase  of  15  per  cent  over 
last  year  in  the  postal  receipts  during 
May.  Now  that  the  carriage  of  parcels 
is  such  an  important  part  of  the  post 
office  business  the  revenue  derived  from 
it  is  a  particularly  good  reflex  of 
general  conditions. 

Considered  in  detail  there  are  only 
two  dark  spots  in  the  economic  map  of 
the  country.  One  is  the  coal  strike.  The 
other  is  the  low  price  of  wheat.  They 
are  both  important  though  the  fact  that 
they  are  so  lightly  considered!  attests 
the  widespread  and  confident  cheerful- 

ness of  the  nation.  It  is  true  that  a 
dollar  for  wheat  used  to  be  regarded  as 

a  fair  price,  butj'  that  figure  isi  out  of line  with  the  present  wage  scale  and 
the  value  of  most  other  staple  com- 

modities. As  to  the  coal  strike  Mr. 
Hoovgr  is  still  laboring  with  it  but  an 
agreement  between  the  miners  and  the 
operators  seems  no  nearer  and  'i:fi  after 
the  first  of  July  the  mines  are  still  idle 
there  will  be  genuine  reason  for  con- cern. 

Railroad  earnings  and  traflic  are  sur- 
prisingly good.  The  Labor  Board  has 

decreed  another  reduction,  estimated  at 
$60,000,000  annually,  in  the  pay  of  the 
shopmen,  and  another  strike  vote  is  be- 

ing taken,  but  good  judges  say  the  men 
will  accept  the  cut  and  this  seems  prob- 

able. The  New  England  textile  strike 
is  approaching  its  end.  The  mill  own- 

ers have  won  and  operators  are  slowly 
returning  to  work  but  with  bitterness 
in  their  hearts  that  bodes  ill  for  the 
future  of  the  cotton  industry  in  the 
North.  The  dry  goods  trade  continues 
to  improve.  It  might  now  be  called  ex- cellent. 

Commodity  Markets  Firm 

The  cotton  market  goes  up  and  down 
as  the  rain  falls  or  the  sun  shines.  An 
accurate  weather  prophet  could  make 
a  fortune  as  prices  fluctuate  between  20 
and  21  cents,  which  will  probably  be 
the  range  until  public  opinion  in  regard 
to  the  size  of  the  crop  has  crystallized. 
A  sharp  advance  in  sugar  has  jus- 

tified the  views  previously  expressed  in 
this  letter.  Refined  has  been  advanced 
to  six  cents  and  Cuban  raw  has  sold  at 
three  cents  cost  and  freight,  ex  duty.  If 
refined  should  go  to  seven  cents,  as 
seems  possible,  the  raw  parity  would  be 
about  four  cents.  These  figures  are  not 
by  any  means  improbable  in  view  of 
the  enormous  demand,  the  reduction  in 
the  European  production  of  beet  sugar 
and  the  rapid  distribution  of  a  supply 
that  was  considered  burdensome  only 
four  months  ago. 

The  steel  mills  are  busier.  Iron  is  up. 
Building  continues  active  notwithstand- 

ing the  increased  cost  of  brick  and  lum- 
ber. Silk  is  firm.  Rubber  is  unchanged. 

The  automobile  manufacturers  say  that 
they  will  be  running  at  capacity  through 
July,  and  May  production  was  the 
largest  in  our  history.  Copper  hesi- 

tates around  fourteen  cents  but  at  this 
figure  it  is  moving  freely.     The  stock 

market  is  erratic  but  in  the  main  firm, 
though  prices  are  not  much  higher. 
The  steel  mergers  are  held  up  pending 
an  investigation  by  the  Federal  Trade 
Commission  whose  ultimate  approval  is 
expected  upon  the  theory  that  the 
present  administration  is  not  unsym- 

pathetic with  big  business.  Several  new 
bond  issues,  including  one  of  $6,000,000 
for  the  city  of  Montevideo  in  Uruguay, 
and  another  of  $7,500,000  for  the  city 
of  Greater  Prague,  now  the  capital  of 
Czecho-Slovakia,  were  successfully  dis- 

posed of. The  constant  absorption  of  these 
foreigrn  obligations  and  the  advance  in 
sterling  must  in  time  lead  to  the  loss  of 
some  of  our  gold.  This  we  can  well 
afford  for  we  have  too  much,  but  when 
the  outward  movement  commences  the 
markets  will  be  sensitive  to  its  con- 

tinuance and  the  weekly  statement  of 
the  Federal  Reserve  System  should 
therefore  be  closely  watched.  The 
figures  published  last  Friday  morning 
show  a  decline  in  the  reserve  ratio  from 
78.0  to  77.6  per  cent,  an  expansion  of 
$2,500,000  in  the  gold  reserve,  and  an 
increase  of  $40,000,000  in  member 
banks'  deposits. 

These  changes  are  not  significant  and 
there  is  nothing  in  the  outlook  that 
gives  cause  for  uneasiness  or  reason  to 
doubt  that  we  shall  have  fair  weather 
and  a  high  barometer  at  least  until 
after  the  election. 

Safety  Institute  Reinstates 
Seaman  Medal  for 
Health  Service 

The  Safety  Institute  of  America  has 
announced  that  the  Louis  Livingston 
Seaman  gold  medal  is  to  be  awarded 
this  year  for  progress  and  achievement 
in  the  promotion  of  hygiene  and  in 
the  mitigation  of  occupational  disease. 
This  medal  was  first  given  in  1911, 
but  for  the  last  three  years  war  con- 

ditions have  prevented  the  Institute 
from  making  the  award.  Former 
Surgeon-General  Gorgas  received  the 
Seaman  Medal  in  1914  in  recognition 
of  his  winning  fight  against  the  disease- 
carrying  mosquito  in  Panama.  Other 
recipients,  have  been  Dr.  Alva  H.  Doty, 
former  Health  Commissioner  of  the 
Port  of  New  York  for  efficient  work  in 

protecting  the  city  from  foreign  inva- 
sions of  disease;  the  United  States  Steel 

Corporation  and  the  National  Cash 
Register  Co.  for  their  pioneer  work  in 
the  field  of  employee  welfare;  William 
A.  Fairburn  for  the  protection  of 
workers  in  the  match  industry  against 
phosphorous  poisoning;  and  to  the 
Julius  King  Optical  Co.,  of  New  York, 
for  scientific  research  and  practical 
achievement  in  overcoming  the  harm- 

ful effects  of  light  to  the  eyes  of  arc- welders.  The  most  recent  award  was 
to  Arthur  H.  Young,  Chief  Sanitary 
Expert  for  the  Federal  Government 
during  the  World  War. 



June  15,  1922 

Plans  for  National  Trans- 
portation Institute 

Organization  in  the  near  future  of  a 
National  Transportation  Institute  is 
practically  assured.  While  no  date  has 
been  set  for  the  organization  meeting, 
it  will  be  held  before  the  end  of  the 
summer.  Bird  M.  Robinson,  the  presi- 

dent of  the  American  Short  Line  Rail- 
road Association,  and  his  associates, 

who  are  doing  the  active  work  of  pro- 
motion, are  engaged  at  present  in  lining 

up  such  support  as  will  insure  the  new 
organization  of  representative  backing. 

The  organization  of  such  a  national 
association  is  being  urged  by  Repre- 

sentative Sidney  Anderson  and  his 
associates  on  the  joint  commission  of 
agricultural  inquiry  set  up  by  Congress. 
Formal  action  endorsing  the  Institute 
already  has  been  taken  by  the  follow- 

ing organizations:  American  Farm 
Bureau  Federation,  National  Agricul- 

tural Conference,  American  Lumber 
Congress,  National  Association  of 
Manufacturers,  Joint  Commission  on 
Agricultural  Inquiry,  and  the  American 
Short  Line  Railroad  Association. 
The  Institute  is  to  have  its  head- 

quarters in  Washington  "under  the 
supervision  and  control  of  men  of  pre- 

eminent ability,  standing  and  learning, 
with  reference  to  transportation." 
The  organization  will  attempt  to  ac- 

quaint the  public  with: 
1.  The  true  fundamental  principles 

underlying  the  various  kinds  of  trans- portation facilities. 
2.  The  facts  as  to  the  present  condi- 

tions affecting  transportation  and  the 
relative  necessity  and  important  of each  class  of  common  carrier. 

3.  The  real  effect  of  each  type  of legislation  and  regulation. 
4.  How  and  to  what  extent,  the  pub- 
lic and  the  carriers  will  be  benefited,  or 

affected  adversely,  by  any  policy'  or course  of  action  that  may  be  adopted  in respect  to  their  transportation  prob- lems. 

Eliminate  Waste — With  Modern  Equipment 
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Bulletin  on  Prevention 
of  Blindness 

The  National  Committee  for  the  Pre- 
vention of  Blindness,  whose  headquar- 

ters are  in  the  Russell  Sage  Founda- 
tion Building,  New  York  City,  has  is- 

sued a  revised  edition  of  its  Bulletin 
No.  12.  This  bulletin  was  originally issued  in  1917  and  has  been  out  of 
print  since  the  latter  part  of  1921.  It 
will  combine  one  complete  volume  of 
practically  all  the  available  informa- 

tion on  the  subject  of  blindness.  The 
committee  has  been  aided  in  its  work  of 
revising  the  bulletin  by  the  Safety  In- 

stitute of  America,  the  National  Safety 
Council,  the  American  Society  of  Safety 
Engineers  and  several  specialists  in this  line. 

The  regulations  of  the  recently  de- 
veloped safety  code  for  the  protection of  the  heads  and  eyes  of  industrial 

workers,  adopted  by  the  United  States 
Bureau  of  Standards  and  approved  by the  American  Engineering  Standards Committee,  will  be  included  in  this  re- 

vised bulletin.  The  publication  will  be 
prepared  with  a  view  to  its  distribution 
among  heads  of  departments  of  indus- 

trial plants,  engineering  colleges,  tech- nical schools  and  to  others  interested 
in  the  prevention  of  blindness  among industrial  workers.  It  is  expected  that the  bulletin  will  be  ready  by  the  fall 

Business  Items 

Bosch  Branch  Managers' Conference 
A  three-day  conference  of  the  branch 

managers  of  the  American  Bosch  Mag- neto Corporation  was  held  on  June  1  2 
and  3  at  the  corporation's  plant  'at Springfield,  Mass.  The  branch  mana- 

gers attending  this  conference  were 
Charles  Shedd,  of  Detroit;  George  Short- 
meier,  of  New  York;  A.  K.  Chamber,  of Chicago,  and  T.  C.  Miller,  of  San  Fran- 

cisco, with  their  assistants.  These  men were  summoned  to  confer  with  the  ex- 
ecutives of  the  corporation  at  Spring- field for  a  discussion  of  business  con- 

ditions and  plans  which  should  be  fol- 
lowed in  carrying  on  the  sales  and  serv- 

ice activities  in  the  field. 
A.  H.  Bartsch,  general  sales  manager, 

states  that  the  rapidly  changing  busi- 
ness conditions  of  the  present  year  do 

not  warrant  a  fixed  and  firm  sales 
policy.  He  believes  a  more  liquid  policy is  necessary,  in  order  to  take  full  advan- 

tage of  the  changing  conditions. 

In  criticising  the  spread  between  the 
labor  cost  and  duties  in  the  tariff  bill 
Senator  Simmons,  N.  C,  said  that  in 
the  case  of  electrical  machinery,  ap- paratus and  supplies,  the  labor  cost  is 
2d.9  per  cent  while  the  duties  in  the 
Dill  are  40  per  cent. 

The  Dail  Steel  Products  Co.,  8751 Grand  River  Ave.,  Detroit,  Mich.,  has contracted  with  the  Packard  Motor  Co , 
Detroit  for  the  entire  output  of  it's metal-stamping  department,  and  oper- ations will  be  carried  on  exclusively  for this  company  for  some  time  to  come. 
Daily  shipments  will  be  made  by  mo- tor truck  to  the  Packard  plant. 

r^^'onni""?'^"*  *^®  ̂ -  L-  Amos  Coal Co.,  200  East  Genesee  St.,  Syracuse,  N. X.,  and  associates,  have  formed  the Electdrive  Co.,  with  capital  of  $50,000, to  manufacture  motors,  engines  and kindred  products.  Other  ofllcials  in- 
clude EM.  Larkin  and  F.  B.  Conway, both  of  Syracuse. 

The  Fisher  Body  Corporation,  Gen- 
eral Motors  Building,  Detroit,  Mich 

Ji^j-M^'J'i'/'^'*  ̂ ^^  former  plant  of  the Cadillac  Motor  Car  Co.,  Cass  Ave.,  com- 
prising about  650,000  sq.ft.  of  floor space.  The  factory  will  be  used  for 

tfte  manufacture  of  special  automobile 

^  .\^J}^  ̂ '^'  S'^e  employment  to about  2,000  operatives. 
The  Franklin  Automobile  Co.,  Syra- 

cuse, N.  Y.,  has  awarded  prizes  to  226 employees  for  contributions  submitted 
in  the  second  "Suggestion  Contest"  con- ducted at  the  plant.  The  prizes ranged  from  three  first  awards  of  $400 each,  one  of  $300,  three  of  $200.  two  of 
$100,  five  of  $50,  and  the  remainder, 

/Tx   ̂   "®  prizes  were  given  for: 
•  \u^  suggestions  for  improvement in  the  Franklin  car;  and  (2)  best  sug- 

gestions for  reducing  the  cost  of  pro- 
duction, without  in  any  way  impairing the  quality  of  the  car. 

The    Monmouth    Plow  Factory,  Inc 
Monmouth,  III.,  manufacturer  of  agri'- cultural  machinery,  has  arranged  for  a 
change  of  company  name  to  the  Brown- Lynch-Scott  Co. 

The  Bridgeport  Machine  Co.,  Bridge 

port,  Conn.,  which  recently  purchased 
the  plant  of  th^  Jones  Automobile  Co., at  Wichita,  Kansas,  has  moved  its 
Bridgeport  offices  and  shop  from  North Main  St.  to  North  Boston  St.  The 
plant  of  the  same  company  at  Marietta, Ohio,  will  also  be  removed  to  Wichita 
as  soon  as  arrangements  are  com- 

pleted. The  Firth-Sterling  Steel  Co.,  of  Mc- 
Keesport,  Pa.,  has  opened  a  western  of- 

^<=t/*  336  East  3d  St.,  Los  Angeles, 
^?i''V  This  office  will  be  in  charge  of William  E.  Nelson,  who  has  been  en- 

gaged m  marketing  Firth-Sterling  steel for  twenty  years.  Mr.  Nelson  will  be assisted  by  F.  J.  Kuhlmann,  L.  W. 
Mead,  T.  D.  Moore. 
The  Pittsburgh  Testing  Laboratory 

has  opened  a  sales  office,  vnth  a  com- 
plete inspection  bureau,  at  1864  Rail- 
way Exchange  Bldg.,  St.  Louis,  Mo. Colonel  N.  C.  Hoyles  has  been  appointed district  manager.  Colonel  Hoyles  was formerly  manager  of  the  Cincinnati oranch  of  the  same  company. 

The  Henrici  Laundry  Machinery  Co., 
Dorchester,  Boston,  Mass.,  has  recently incorporated  the  business  with  a  capital 
stock  of  $165,000.  The  incorporators  of the  company  are  William  P.  Everts 
42  Crafts  Road,  Brookline,  Mass.; Thomas  W.  Morris  and  Bertha  A.  Mc- Carthy, Boston,  Mass. 
The  Eastern  Shear  Co.,  manufac- 

turer of  scissors  and  shears.  New liaven,  Conn.,  recently  voted  to  dissolve 
the  company,  and  a  preliminary  certifi- cate of  dissolution  has  been  filed  with the  Secretary  of  State  of  Connecticut. AH  claims  are  to  be  sent  to  L.  M.  Mol- 
loy,  Grant  street.  New  Haven. 

The  Ingersoll-Rand  Co.  has  moved  its Dallas,  Texas,  office  from  Main  St.  to the  Magnolia  Building. 

r.u^'^^u'^*^^"*''^  Foundry  Co.,  Akron, Ohio,  has  announced  a  decrease  in  its capital  stock  from  $1,000,000  to  $985,- 

The  plant  of  the  Sandusky  Foundry and  Machine  Co    Sandusky,  Ohio,  was 

of  llol^OO.^'"^^      ̂ ^  '^^  *°  ̂^^  ̂^*^"* 
The  Lomar  Manufacturing  Co.,  Mid- 

officers"'  °C  V%\"''^f'^*^"  ̂ °"°^'"^ 

omcers.     C.  W.  Shartle,  Jr.,  president 
and  general  manager;  Thomas  Ran- dolph, vice-president;  L.  L.  Lomar,  gen- eral superintendent. 

DkJllff^  p^°L*°"  °T^  ̂^^  United  States 

District  Court  on  June  5,  appointed  as receivers  for  the  Harley  Co^producers 

o  •  I2P,j*°//'"^s  ̂ n«^  castings  in 
Springfield,   Mass.,  Samuel    M.    Green 

?niT'  ̂ °}\u^  Springfield.  This  action 
followed  the  petitioning  of  the  concern 
into  bankruptcy.  A  previous  petition tor  a  receivership  filed  by  a  stockholder was  denied  on  legal  grounds. 
The  Hendee  Manufacturing  Co.,  for- mer owner  and  now  mortgagee  of  the Harley  Co.,  is  restrained  by  the  court 

from  selling  the  Harley  plant  by  fore- closure, pending  an  investigation  by  the receivers.  The  plant  was  sold  to  A  W 

Morris  and  others  about  six  months  ago' and  the  new  owners  are  said  to  be  in default  and  steps  were  resorted  to  for 
the  purpose  of  preventing  foreclosure until  a  financial  dispute  between  the 
two  companies  could  be  settled  The 
plant  was  sold  for  about  $1,000,000  and 

ffr-?-"?;*^^^^  ̂ '^®"  *"  ̂^^  Hendee  Co.  for $^25,000.  The  receivers  furnished 
bonds  of  $10,000  each  and  will  enter  at 
once  on  an  investigation  of  the  case. 
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Kilins  Marhine,  Strip-Metal 
Duston  &  Clark  Engineering  Co..   Inc.,  Cleveland,  Ohio 

"American  Machinist,"  March  16,  1922 

The  machine  Is  used  for  filing 
the  edsres  of  strip  metal  to  special 
shape  and  is  e.speciall.v  adaptable 
to  cold  rolllr  g  mills.  It  is  equipped 
with  fifteen  pairs  of  semi-circular 
heads  carrying  adjustable  files. 
All  the  hep-ds  at  the  front  can  be 
operated  b/  a  lever  so  as  to  pull 
them  forward  and  open  the  filing 
space.  The  strip  metal  may  be  of 
any  gage  and  up  to  3  in.  in  width. 
The  end  jf  the  coil  of  metal  on 
the  spindle  spool  is  passed  between  the  two  clamps  at  each  end  of 
the  table,  and  then  gripped  and  wound  on  a  power-driven  .=pool. 
Weight  1,000  pounds. 

Platform,  tlft-Truck,  Steel,  '•Hallowell" 
Standard  Pressed   Steel  Co.,  Jenkintown,   Pa. 

"American  Machinist,"  March   16,  1922 

The  device  is  made  of  steel 
and  wood.  The  runners  at 
each  side  consist  of  steel 
angles,  the  ends  of  which  are 
bent  outward.  The  truck 
slides  easily  between  the 
runners.  The  top  of  the 
platform  is  made  of  wooden 
planks  bolted  to  the  runners.  Steel  sockets  are  riveted  to  the 
runners  for  holding  the  legs,  which  are  wooden  blocks  inserted  in 
the  sockets  and  bolted  In  place.  Blocks  of  different  lengths  can 
be  furnished  to  suit  the  type  of  truck  employed. 

Bolat,  Portable 
Manley  Manufacturing  Co.,  York,  Pa. 

"American  Machinist,"  March  16,  1922 

The  hoist  is  primarily  for  ga- 
rage use.  It  has  two  chains,  each 

operating  independently,  mounted 
on  sliding  drums  on  the  hori- 

zontal hexagon  shaft  at  the  tr,p 
of  the  frame.  The  shaft  is  turned 
by  a  crank  operating  through  a 
chain  and  spur  gears.  Two  speed 
ratios  are  provided.  The  lever- 

age with  auxiliary  pulleys  Is  400 
to  1,  and  without  them  200  to  1. 
Capacity,  4,000  lb.  Width,  8  ft. 
Height,  7  ft.  9  in.  Weight,  450 
)b.  A  larger  size  having  a  capac- 

ity of  8,000  lb.  is  made.  Width, 
9  ft.  Height,  9  ft.  Weight,  1,000 
pounds. 

Drill,  Electric,  Portable.  "Jonen" 
Consolidated  Instrument  Co.  of  America,  Inc.,  New  York,  N.  Y, 

"American  Machinist,"  March  16,  1922 

The  device  is  used  in  general 
light  work  and  has  capacity  for 
driving  a  }-in.  twist  drill.  It  is 
equipped  with  a  universal  high- 

speed motor  operating  on  direct 
or  alternating  current  of  2,')  to 
(0  cycles.  The  gears  are  made  of 
heat-treated  tool  steel,  and  have 
helical  teeth.  The  spindle  carries 
a  No.  1  Jacobs  chuck,  and  its  end 
thrust  is  taken  on  ball  bearings.  Plug  ajvl  switch  are  furnLshed 
with  10  ft,  of  electric  cord.    Length,  10  In.     Weight,  4  pounds. 

f s 1 

PresN,  .Armature,  No,  0,  "Perfection" 
Naperville  Machine  Co.,  Inc.,  Xaperville,  111, 

"American  Machinist,"  March  16,  1922 

The  press  is  for  use  chiefly  bv 
electrical  repair  men,  but  it  can 
be  employed  also  for  assembling 
operations  on  piston  busiiings, 
spindle  bushings,  gears  and  simi- 

lar work.  The  cast-steel  frame 
can  withstand  a  pressure  of  3,000 
lb,  on  the  work.  A  hardened  steel 
plate  having  three  sizes  of  open- 

ings is  furnished  to  accommodate 
small  work.  Its  two  halves  can 
be  slipped  together  underneath 
the  bearings  on  an  armature 
shaft  so  that  the  shaft  can  be 
pressed  out  of  the  bearing.  Height, 
1 7  in.  Opening  m  base,  5  in.  in diameter. 

Woodworking   Machine,  Portable,   Universal 
Hutchinson  Manufacturing  Co.,   Norristown,  Pa. 

"American  Machinist,"  March  16,  1922 

The  machine,  for  mounting  on 
a  bench  or  stand,  is  adapted  to  a 
variety  of  woodworking  opera- 

tions. It  carries  an  8-in.  cross- 
cut saw,  an  8-in.  rip  saw,  jointer, 

boring  and  mortising  attachments, 
a  miter  board  that  can  be  set  at 
any  angle  and  other  devices.  It  is 
operated  by  a  i-hp.  motor  driven on  either  d.c.  or  a.c.  and  mounted 
on  a  swiveling  slide.  Speeds: 
saws,  4,200  r.p.m. ;  jointer,  4,800 
r.p.m.  Capacity,  hard  wood  up  to 
2  in.  in  thickness.  Bench  space, 
IS  X  24  in.     Weight,  240  pounds. 

Catting  Machine,  Metal,  High-Speed,  Junior 
Racine  Tool  and  Machine  Co.,  Racine,  Wis. 

"American  Machinist,"  March  16,  1922 

The  saw  runs  at  a  speed  of 
from  60  to  100  strokes  per  min- 

ute, with  strokes  6  in.  in  length. 
Blades  of  21 -gage  steel  from  10 
to  12  in.  long  are  used.  There 
is  a  positive  mechanical  lift  on 
the  non-cutting  stroke,  and  the 
cut  is  taken  on  the  draw  stroke. 
Pressure  is  applied  to  the  saw 
blades  by  gravity.  .\n  automatic 
knock-out  stops  the  saw  when  the 
cut  is  finished.  C,apacity,  4x4 
in. ;  with  adjustment,  6  x  6  in. 
Height,  20  in.  Floor  space,  38  X 
12  in.     Weight,  150  pounds. 

Grinder,  Bench,  Klectric,  Kxhausting 
Forbes  &  Myers,  Worcester,  Mass. 

"American  Machinist,"  March  16,  1922 

Outside  the  bearings  of  the  ma- 
chine are  located  centrifugal  fans 

which  blow  the  dust  directly  back 
through  the  exhaust  pipe  con- 

nected at  the  rear  of  the  grinder. 
The  fan  does  not  have  sufficient 
power  to  carry  the  dust  through 
long  pipes.  The  inclosed  motor  of 
the  induction  type  is  made  for 
single-,  two-  or  three-phase  alter- 

nating current,  and  in  1  and  3-hp. 
sizes.  The  wheels  are  guarded. 
Adjustable  toolrests  can  be  lo- cated at  both  ends. 

Clip,  paste  on  3  x  5-in.  cards  and  file  as  desired 
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Charles  L.  Warner  recently  resigned 
as  construction  superintendent  for  the 
Taft-Pierce  Mfg.  Co.,  manufacturer  of 
special  machinery,  Woonsocket,  R.  I. 

G.  C.  Shidle,  formerly  Pittsburgh 
manager  of  the  La  Belle  Iron  Works, 
of  Steubenville,  Ohio,  has.  become  sales 
manager  of  the  iron  and  steel  depart- 

ment of  the  Thomas  R.  Heyward  Co. 
His  offices  will  be  in  the  Bowman  Build- 

ing, Pittsburgh.  Mr.  Shidle  succeeds 
William  M.  Orr. 

George  W.  Scott  has  joined  the  sales 
force  of  the  Sheet  Metal  Manufactur- 

ing Co.  at  Youngstown,  Ohio.  He  was 
formerly  a  division  manager  of  the 
United  Alloy  Steel  Corporation. 

H.  B.  HiNMAN,  formerly  in  the  sales 
department  of  the  Stanley  Works,  New 
Britain,  Conn.,  has  resigned.  He  will 
become  superintendent  of  the  Trumbull 
Steel  Co.,  Warren,  Ohio. 
William  H.  Eager  has  assumed  the 

presidency  of  the  Whitman  &  Barnes 
Co.,  Akron,  Ohio.  He  succeeds  A.  D. 
Armitage  who  resigned  to  devote  his 
entire  time  to  the  business  of  the  J.  H. 
Williams  Co.  of  Brooklyn,  N.  Y.,  of 
which  he  is  president. 

E.  H.  Springford,  assistant  to  the 
president  of  the  Goodyear  Tire  and 
Rubber  Co.,  of  Akron,  Ohio,  has  re- 

signed that  position  to  become  presi- 
dent of  the  Steel  and  Tube  Co.,  Chicago. 

Henry  W.  Balsiger,  of  the  Yale  and 
Towne  Mfg.  Co.,  Stamford,  Conn.,  has 
been  appointed  to  succeed  W.  W. 
Brasier,  to  take  charge  of  the  Cali- 

fornia sales  department  of  the  com- 
pany, with  headquarters  in  San  Fran- 

cisco. Mr.  Balsiger  was  formerly  of 
the  Chicago  office  of  the  company. 

Sydnetv  R.  Mason,  secretary  of  the 
Whitin  Machine  Works,  manufacturer 
of  textile  and  cotton  machinery,  etc., 
Whitinsville,  Mass.,  who  has  been  in 
Japan  and  the  Orient  for  the  past  sev- 

eral months,  is  expected  home  about 
the  middle  of  June.  Mr.  Mason  arrived 
in  San  Francisco  on  June  3rd. 

Ralph  Tbmpleton,  for  several  years 
manager  of  the  Whitman  &  Barnes 

Manufacturing  Company's  New  York 
office  and  store,  will  assume  an  impor- 

tant position  in  the  company's  executive 
offices  in  Akron  July  1.  Mr.  "Temple- 
ton  entered  the  employ  of  the  Whit- 

man &  Barnes  organization  in  1898  and 
has  served  it  in  various  capacities  con- 

tinuously since  that  time.  After  serv- 
ing in  the  Akron  office  and  as  Detroit 

representative  he  was  appointed  man- 
ager of  the  New  York  store  in  1910. 

W.  E.  Whiting,  formerly  connected 
with  the  Heald  Machine  Co.  and  with 
the  Norton  Company,  is  now  connected 
with  the  Greenfield  Tap  and  Die  Cor- 

poration, Greenfield,  Mass.  Mr.  Whit- 
ing will  be  attached  to  the  Detroit 

office  at  75  Congress  St.,  and  will  rep- 
resent the  machine  tool  division  of  the 

company,  specializing  on  the  "Hydroil" 
internal  grinder  recently  put  on  the 
market  by  that  concern. 

■MELViLiiB  D.  Johnson  has  been  se- 
lected president  of  the  Syracuse  Uni- 
versity branch  of  the  American  Society 

of  Mechanical  Engineers. 

W.  F.  Kenter,  works  engineer  of  the 
Power  Specialty  Co.,  New  York,  has 
resigned  that  position  and  will  take  up 
sales  work  as  an  independent. 

The  Bureau  of  Foreigrn  and  Domestic 
Commerce,  Department  of  Commerce, 
VVaxliinKton,  U.  C.,  has  inquiries  for  tile 
aKcncies  of  raacliinery  and  macliine  tools. 
Any  information  desired  regardinK  tliese 
opportunities  can  be  secured  from  tile 
above  address  l>y  referring  to  tlie  number 
following  each  item. 
A  mercantile  firm  in  Spain  desires  to 

purchase  faucets  for  water  and  steam,  do- 
mestic and  irrig-ation  pumps  ;  machinery  for the  manufacture  of  designs  made  from 

brass,  iron,  and  other  metals  ;  casting-  ma- 
chines for  iron,  copper,  etc. ;  and  graphite 

molds  for  casting  metals.  Quotations 
should  be  given  c.  i.  f.  Spanish  ports.  Ref- erence No.  2354. 
Firm  in  Spain  wishes  to  purchase  hard- 

ware, iron  and  steel  products  and  tools  of 
all  kinds.  Quotations  desired,  c.  i.  f.  Span- 

ish port.  Correspondence.  Spanish  or 
French.     Reference  No.   2370. 
Firm  in  Italy  desires  to  be  placed  in 

touch  with  exporters  of  iron,  metal,  ma- 
chinery,  and   tools.     Reference  No.   2374. 

An  importing  firm  in  Spain  wishes  to 
purchase  aluminum  sheets  for  automobile 
bodies  and  machinery  for  working  said 
metal,  and  electric  ovens  for  varnishing 
and  enameling  automobiles.  Quotations 

should     be     given  '       ' 

familiar  with  the  condition  which  exists  in 
many  countries,  where  mathematical  lan- 

guages have  been  made  obligatory  or  legal. 
In  those  countries  where  the  average  of 
literiLcy  is  low,  and  only  a  few  well  edu- 

cated people  dictate  the  mathematical  lan- 
guage to  be  used,  the  change  from  one  form 

of  expression  to  another  is  comparatively 
simple.  Even  so,  at  least  one  generation  is 
required  to  make  a  perfect  change.  Where 
everybody  can  read  and  write  to  .some  de- 

gree, and  really  think  about  a  great  variety 
of  weights  and  measures,  even  though  it  be 
in  a  simple  way,  the  change  is  more  diffi- cult. 

Mere  laws  have  not  driven  Magyar,  nor 
Basque,  nor  Gua^ani  from  the  minds  of 
the  people  of  Austria,  Spain,  France  and 
Paraguay.  Neither  has  our  own  national 
effort  been  successful  in  eliminating  the 
vara  or  league  from  land  measure  in  that 
territory  which  we  acquired  from  Mexico so  long  ago. 

It  is  universally  admitted  that  the  old 
arbitrary  English  system  of  weights  and 
measures  has  many  faults.  Its  greatest 
advantage  to  the  present  generation  is  that 
the  great  mass  of  the  people  in  many  coun- 

tries think  in  that  system.  There  have  been 
many  opportunities  to  improve  the  system, 
but  the  people  do  not  want  their  mathe- 

matical language  changed  and  it  has  been 
changed  very  little.  The  metric  system  is 
legal  in  the  United  States,  but  very  few 
ever  use  it.  Those  few  engaged  in  Interna- 

tional or  scientific  relations  translate  from 
one  language  to  another  when  necessary. 
It  is  no   criticism  of   the   metric  system   to 

      —     o--^"     c.     i.     f.     Spanish     port.  ».     ..  »,  -  ---'.     ~-      - 
Terms:    Cash   against   documents   or   letter  ̂ ^^  J'}'^'  ̂ ^^  present  generation  of  English 
of  credit.     Reference  No.  2312.  speakmg    people    will    think    in    the    present 

Automobile  supply  dealers  in  Norway  de-  system  until  they  are  dead.     Just  why  such sire  to  purchase  and  secure  an  agency  for 
the  sale  of  piston  rings  (lock  joint  and  step 
joint).  Quotations  should  be  given  c.  i.  f. 
Norwegian  port.  Payment  to  be  made 
through  banks  in  Norway  and  New  York. Reference  No.  2361. 

World  Metric  Standardization:  An  rrgent 
Issue.  Compiled  by  Aubrey  Drury  in 
collaboration  with  other  members  of 
the  World  Metric  Standardization 
Council.  Five  hundred  thirteen  6x9- 
in.  pages,  cloth  boards.  Published  by 
the  World  Metric  Standardization 
Council.  681  Market  St.,  San  Francisco. 
Calif.     Price  $5. 

Reviewed  by 
Verne   Li.   Havens 

Editor,    Ingenierla    Intcrnacional 
The      organization      known      as      "World 

Metric    Standardization    Council"    is    purely 
voluntary  and  the  members  are  persons  who       .      —    --    -^         ^   ,   ,, 
urge   the   adoption  of   the  metric   system   in  adoption   of   the   metric   system    by   the  na- 
the  United   States.      Many   of  the  more  ac-  tional    congress,    and    destroy    the    present 

efforts  should  be  made  to  try  to  compel  its 
use  at  this  time  is  not  apparent.  The 
United  States  is  going  through  one  experi- 

ence of  prohibition  at  this  time.  It  may 

prove  successful  after  a  period  of  years  be"- cause  it  has  the  good  health  and  morals 
of  the  community  in  its  favor,  but  there  is 
nothing  unsanitary  about  the  English  sys- 

tem of  feet  and  pounds,  no  moral  turpitude 
is  involved  in  speaking  of  a  ton  of  coal  in 
place  of   1,000    kilograms. 

The  book  is  full  of  facts,  but  it  is  obvi- 
ously partisan.  For  example,  it  is  stated 

that  "Those  who  obstruct  the  general  adop- tion of  the  metric  .system  constitute  le.ss 
than  one  per  cent  of  the  voters."  It  would 
probably  be  equally  true,  or  equally  false, 
to  say  that  less  than  one  per  cent  of  the 
voters  favor  it.  The  plain  facts  of  the  ca.se 
are  that  a  very  small  group  urges  the  com- 

pulsory adoption  of  the  metric  system  and 
those  most  directly  aected  will  oppose  it  .  It 
is  a  question  of  very  grave  doubt  if  all 
those  who  participate  in  the  combined  sup- 

port and  opposition  of  the  plan  number  one 
per  cent  of  the  voters. 

It  is  a  tempest  in  a  teapot  from  one  point 
of  view,  but  very  grave  from  another. 
Those  most  directly  concerned  might  induce 
quick  action  for  or  against  the  compulsory 

tlve  members  of  the  association  frankly  de- 
sire that  the  adoption  of  the  sy.stem  shall 

be  compulsory,  and  at  the  earliest  po.ssible 
moment  consistent  with  existing  conditions. 
The  book  recently  published  by  this 

council  contains  an  enormous  amount  of 
data  and  arguments  in  favor  of  the  u.se  of 
the  metric  system.  It  is  rather  unfortu- 

nate that  the  council  should  have  an- 
nounced in  the  book  that  all  who  purchase 

it  are  enrolled  as  sustaining  members  of 
the  "World  Metric  Standardization  Coun- 

cil," without  the  necessity  of  any  other 
payment.  It  is  quite  possible  that  many 
purchasers  of  this  really  valuable  book 
W'ould  not  care  to  become  members  of  a 
distinctly   partisan   organization. 

Various  chapters  contain  reports  of  many 
scientific,  commercial  and  independent  as- 

sociations, and  individuals,  which  set  forth 
cogent  reasons  for  the  universal  adoption  of 
the  metric  system.  One  very  important 
chapter  treats  of  the  probable  cost  of 
change,  in  and  to  the  United  States,  from 
the  present  system  to  the  metric.  To  those 
who  already  use  the  metric  measure  this 
book  will  supply  a  world  of  proof  as  to 
why  they  should  continue  to  use  it.  To 
tho.se  whose  minds  are  open  on  the  .subject, 
it  will  do  much  to  convince  them  that  the 
metric  .system  is  superior  to  any  other.  To 
those  w^hose  ojiinions  are  fixed  by  previous 
study  against  the  metric  .system  it  will  have 
little  avail.  In  any  event,  it  is  principally 
for  the  ones  who  have  not  taken  a  definite 
position  in  favor  of  or  against  the  metric 
system. 

The  writer  of  this  review  has  read  much 
in  pro  and  contra  to  the  English  .system 
and  the  metric  system.  He  has,  for  more 
than  twenty  years,  used  both  systems  every 
day.  He  looks  upon  both  systems  as  being 
mathematical  languages  in  which  one  can 
express  any  mathematical  relation  for 
which    there    may    be    need.      He    is    quite     value  to  all  users  of  welding  apparatus. 

satisfactory  condition  in  the  United  States, 
where  either  system  is  legal  and  one's  per- sonal interests  determine  which  he  shall use. 

Modern  Methods   of  Weldinsr  As   Applied  to 
Workshop   Practice.      By  J.   PI.   Davies. 
263    pages,    illustrated.      Published    by 
D.  Van  Nostrand  Co.,  New  York. 

This  is  a  rather  complete  book  in  so  far 
as  the  subjects  treated  cover  a  wide  variety 
of  practice  and  much  attention  is  given  to 
apparatus    of    various    kinds.       Chapter    on 
pre-heating,  on  the  preparation  of  welds,  on 
handling    cast    iron,    aluminum,    brass    and 
other    metals,    including    lead    burning,    are 

given. 
Various  kinds  of  welding  are  included, 

such  as  oxy-acetylene,  oxy-hydrogen.  ther- 
mit and  electric  welding  of  the  different 

tyes.  Spot  welding,  butt  welding  and  other 
methods  are  shown  in  considerable  detail. 
The  illustrations  are  very  complete  and  are 
a  great  aid  in  making  the  text  clear  to  the reader. 
Many  examples  of  welding  of  different 

kinds  are  shown,  making  clear  such  defects 
as  slag  enclosed  in  a  welded  seam.  Exam- 

ples are  given  of  welding  in  inaccessible 
places  by  the  use  of  mirrors.  Attention  is 
also  given  to  the  protection  of  the  welder 
by  the  use  of  shields  and  suitable  goggles. 
The  descriptions  seem  to  be  quite  complete 
and  the  reader  should  have  no  difficulty  in 
following  the  directions  given.  Although 
most  of  the  illustrations  are  copied  from 
others  and  are  not  particularly  clear  on 
that  account,  they  serve  their  purpose  in 
most  cases. 

While  this  book  is  by  an  English  author 
and  naturally  gives  much  attention  to  Brit- 

ish practice,  it  also  devotes  considerable 
space  to  American  methods  and  American 
apparatus.     The  combination   should  be  of 
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H»&,  Sprocket  Tooth,  Vniveraal 
Diamond  Chain  and   Manufacturing  Co.,   Indianapolis,   Ind. 

"American  JIaciiinist,"   March  2,   1922 

The  hob  operates  on  the  princi- 
ple used  when  cutting  gear  teeth, 

each  being  capable  of  •  cutting 
sprockets  with  any  number  of 
teeth  for  a  given  pitch  and  roller 
diameter.  It  is  not  limited  to  a 
small  range  of  teeth.  The  teeth 
cut  by  the  hob  conform  to  the 
specifications  for  the  new  "Amer- 

ican standard"  tooth  form,  and  the 
space  angle  gradually  decreases 
as  the  number  of  teeth  in  the 
sprocket  increases,  and  the  tooth 
angle  gradually  increases.  The 
generating  action  of  the  hob  tends  to  produce  these  changes, 
although  not  at  just  the  same  rate  as  for  the  true  "American 
standard"  form. 

Attachment,  SloUlnr,  Automatic  Screw  Machine 
Davenport   Machine  Tool  Co.,   Rochester,   N.  Y. 

"American  Machinist,"  March  2.  1922 

The  attachment  is  used  for  slot- 
ting screws,  and  consists  pri- 

marily of  a  three-hole  turret 
mounted  on  a  bracket,  attached  to 
the  machine  by  bolts  holding  the 
stationary  head  caps  in  place.  The 
saw  head  mounted  over  the  re- 

volving head  uses  the  same 
change  gears  as  the  machine  it- 

self. At  each  forward  movement 
one  screw  is  picked  up,  another 
slotted  and  a  third  ejected.  With 
slight  modification,  the  attach- 
m^t  can  be  used  for  other  sec- ond-operation work,  such  as  mill- 
Jng,  cross-drilling  and  burring. 

Grindrr,  Toolpost,  Universal,  "£lteco" 
Uberty  Tool  Co.,  Inc.,  Irvington,  N.  J. 

"American  Machinist,"  March  2,  1922 

The  base  of  the  device  is 
mounted  on  the  swiveling  tool- 
slide  of  the  lathe.  The  spindle 
is  mounted  so  that  its  height  can 
be  adjusted,  and  is  provided  with 
one  adjustable  taper  bearing. 
Different  tj-pes  of  wheels  and 
spindle  extensions  can  be  used. 
The  machine  has  a  ,5i  x  1  in. 
wheel  for  cylindrical  grinding,  a 
cup  wheel  for  face  grinding  and 
two  extension  arbors  for  in- 

ternal grinding.  The  spindle  is 
driven  by  a  belt  connected  to  a  J  hp.  motor  mounted  on  a  slide- 
Both  the  longitudinal  and  transverse  feeds  are  obtained  from  the 
lathe  slides. 

Htarter,  Induction  Motor,  "Tliermaluud" 
Monitor  Controller  Co.,   Baltimore,  Md. 

"American  Machinist,"  March  9,   1922 

This  thermal-limit  starting  device  used 
with  induction  motors  consists  of  a  three- 
pole  magnetic  contactor  and  a  thermal- 
limit  relay.  Iwth  mounted  on  a  slate  panel 
and  inclosed  in  a  metal  cabinet.  It  is 
adapted  to  remote  control,  and  operated  by 
means  of  push  buttons.  It  gives  over-load 
and  low-voltage  protection,  i)rovides  for 
starting  at  full  current,  voltage  and  torque, 
and  automatically  prevents  overheating  the 
motor.  It  is  available  in  all  sizes  up  to 
3  hp.  on  110-volt  single-phase  current,  5 
hp.  on  either  220-volt  single-phase  or  110- 
volt  polyphase,  and  10  hp.  on  either  440- 
volt  8lnglc-ph9>)e  or  2;o-volt  polyphase  cur- rent. 

Hanger,  Line-Shaft,   Ball   Bearing 
Skayef  Ball  Bearing  Co.,  165  Broadway,  New  York,  N.  Y. 

"American  Machinist,"  March  2,  1922 

The  device  has  a  two-point  sus- 
pension and  carries  the  bearing  in 

a  split  housing  held  by  two  thread- 
ed suspension  rods.  Vertical  or 

horizontal  adjustment  can  be  made 
at  the  end  of  the  housing  by  thi- 
locknuts  and  setscrews.  The  pres- 

sure applied  while  making  adjust- 
ments is  not  transmitted  to  the 

bearing.  The  self-aligning  feature 
of  the  bearing  allows  the  shaft  to 
turn  with  a  minimum  amount  of 
friction,  and  prevents  rubbing, 
heating  and  binding. 

ralvulator.  Machine- Time 
Simplex  Calculator  Co.,  Box  184,  York,  Pa. 

"American  Machinist,"  March  2,   1922 

With  this  calculator  the  time 
required  for  machine-tool  opera- 

tions is  computed  for  either  rotat- 
ing or  reciprocating  worlc  or  tools. 

For  use  with  rotating  work,  the 
cylinder  carries  tables  indicating 
the  r.p.m.  for  diameters  of  from 
3  in.  to  10  ft.  at  all  ordinary  cut- 

ting speeds.  The  range  of  speeds 
is  shown  above  the  slot  on  the 
left-hand  end  of  the  case.  The  slide  rule  bears  four  scales  for 
feed,  r.p.m.,  length  and  time.  For  reciprocating  tool  work  the 
cylinder  lias  tables  giving  the  number  of  square  inches  planed 
per  minute  at  forward  and  return   speeds  and  feeds. 

.Saw,  Shaping,  Universal.  High-Speed 
Peerless  Machine  Co.,  Racine,  Wis. 

"American  Machinist,"  March  9,  1922 

The  machine  has  a  .standard  liack- 
saw  blade,  but  in  many  features  of 
construction  and  method  of  opera- 

tion resembles  a  milling  machine. 
The  stroke  of  the  machine  is  5J  in. 
The  cutting  speed  is  changed  by 
cone  gears  in  a  box  at  the  rear,  and 
three  speeds  of  50,  85  and  132  strokes 
per  minute  are  provided.  The  drive 
is  by  belt  at  600  r.p.m.,  or  by  a  1-hp. 
motor  mounted  on  the  rear  and  run- 

ning at  1,700  to  1,800  r.p.m.  Feed 
is  adjusted  by  the  small  handwheel 
in  the  front.  The  machine  is 
equipped  with  a  vise,  angle  fixture 
and  a  cro.ss-feed  fixture.  Height,  23 
in.  Floor  .space,  24  x  43  in.  Weight, 
750   pounds. 

Filling  Machine,  Flask,  Stationary  or  portable 
Osborn  Manufacturing  Co.,  5401  Hamilton  Ave.,  Cleveland,  Ohio 

"American  Machinist,"  March  9,  1922 

The  machine  is  used  in  the 
foundry  for  filling  large  flask.s,  and 
IS  self-contained.  Standard  link 
chams  carrying  specially  shaped 
buckets  run  on  the  sprockets 
driven  by  an  electric  motor.  The 
capacity  depends  upon  the  amount 
of  .sand  to  be  handled.  The  ma- 

chine is  controlled  bv  push  buttons, 
located  at  the  end  of  the  discharge 
chute.  If  the  machine  is  stationary, 
the  flasks  may  be  brought  to  it  on cars. 

.-.^ 

Clip,  paste  on  3  x  5-in.  cards  and  file  as  desired 
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BoKton  Gears.  Boston  Gear  Works,  Nor- 
folk Downs,  Quincy,  Mass.  Catalog  No. 

40,  1922  edition,  illustrating  and  describing 
with  specifications  and  price  lists  attached, 
a  line  of  600,itOO  standardized  Boston  gears. 
.\  special  section  of  the  catalog  is  devoted 
to  a  description  of  the  latest  models  of 
steel  and  iron  internal  gears  for  use  with 
Boston  pinions  of  less  than  twelve  teeth. 
The  book  presents  a  small,  compact  ar- 

rangement of  material,  making  it  easy  to 
find   any  type  or  size   of  gear   wanted. 

Small  Tools.  Greenfield  Tap  and  Die 
Corporation.  Greenfield.  Mass.  Catalog  No. 
46-A,  containing  almost  400  pages  of  de- 

scriptive matter  on  taps  and  dies,  screw 
plates,  drills  and  reamers,  milling  cutters 
and  pipe  tools.  A  large  variety  of  these 
various  tools  are  described  and  illustrated 
with  .specifications  and  price  lists  included. 
Tables  of  British  standard  pipe  threads, 
Morse  and  Browne  &  Sharpe  tapers,  IJ.  S. 
standard  gage,  tables  of  weights  of  sheet 
copper,  wire  gage  standards,  copper  wire 
tables,  squares,  cubes,  circumferences  and 
areas  of  circles,  decimal  equivalent  of 
fractions,  metric  and  Knglish  equivalent 
measures  and  a  variety  of  other  useful  in- 

formation make  up  this  very  comprehensive 
booklet. 

InKersoII  Milling  Machine.  IngersoU 
Milling  Machine  Co.,  Rockford  111.  A  six- 
page  circular  describing  the  latest  Inger- 

soU adjustable  rotary  milling  machine. 
Most  of  the  space  is  devoted  to  photographs 
of  the  machine  in  actual  operation  in  tho 
IngersoU  shops.  These  photographs  show 
the  various  special  features  of  the  machine 
and  tell  the  story  better  than  words. 
Pnenmatic  Drills.  Independent  Pneu- 

matic Tool  Co.,  600  W.  Jackson  Blvd.,  Chi- 
cago, 111.  A  small  circular  describing  the 

latest  tyi>e  of  •'Pigmy"  No.  25,  No.  375  and No.  50  pneumatic  drills.  Specifications  for 
each  type  are  included. 

Refrigerating  Maoliinery.  Howe  Ice  Ma- 
chine Co.,  2815  Montrose  Ave.,  Chicago,  111. 

A  twenty-page  catalog  illustrating  and 
describing  the  principal  features  that  make 
up  the  Hov/e  ammonia  compressors  for  ice 
and  refrigerating  machines.  Cross-section 
drawings  and  a  series  of  halftone  photo- 

graphs show  the  intricate  details  of  design 
and  construction  of  these  machines.  Several 
photographs  of  Howe  refrigerating  and 
freezing  apparatus  at  work  in  factories  and 
in  ice  plants  are  shown. 

Silent  Hoist.  The  Silent  Hoist  Co., 
Brooklyn,  N.  Y.  Bulletin  No.  16  de.scrib- 
ing  the  silent  hoist  friction  drum  hoist  and 
vertical  winches  with  gasoline  engine  drive, 
which  also  can  be  furnished  with  electric 
motor  drive  up  to  50  hp.  This  new  type 
of  hoist  is  especially  adaptable  for  hoisting 
girders  in  industrial  plants  and  for  con- 

struction   work. 
Clrcalt  Breakers.  Roller-Smith  Co.,  233 

Broadway,  New  York  City.  Bulletin  No. 
560,  illustrating  and  describing  types  "K" 
and  "T"  inclosed  circuit  breaker.s.  Speci- 

fications and  price  lists  are  included.  Bul- 
letin No.  820,  of  the  same  company,  des- 

cribes a  line  of  ammeters  and  voltmeters, 
as  well  as  COD  indicators,  all  products  of 
the  Roller-Smith   Co. 

Heat-Treating  Furnaces.  W.  S.  Rockwell 
Co.,  50  Church  St.,  New  York  City.  Bulle- 

tin No.  242,  a  supplement  to  the  series  of 
educational  papers  previously  issued  by 
this  company  and  intended  to  illustrate  the 
variety  of  methods  of  applying  the  princi- 

ples of  proper  heating  and  handling  to 
different  manufacturing  requirements  and 
sh'ip  conditions.  This  bulletin  covers  the 
influence  and  method  of  heating  on  the 
quality  and  cost  of  heat-treated  products. 
The  illustrations  show  the  Rockwell  fur- 

naces in  operation  and  charts  show  differ- 
ent designs  and  sizes  of  the  furnaces. 

Atliol-Starrett  Vises.  Athol  Machine  and 
Foundry  Co..  Athol.  Mflss.  Catalog  No.  35 
illustrating  and  descril)ing  a  line  of  Athol- 
Starrett  vises,  hardware  specialties  and 
machinery.  Among  the  types  mentioned 
are  U-beam  vise,  ratchet  handle  plumber's 
vise,  combination  pipe  vise,  quick-acting 
woodworker's  vise,  machinist's  vise,  drill I)ress  and  milling  machine  vise,  clamp  base, 
stationar.v  ba.se  and  jaw,  swivel  base  and 
stationary  jaw,  small  portable  grindstone, 
grind.stone  frame,  bench  grinder  counter- 

shaft, and  a  large  variety  of  parts  for  the 
various   machines   mentioned. 

I'na-Flow  Kngine.  The  Stumpf  Una- 
Plow  Kngine  Co.,  Inc.,  Syracu.se,  N.  Y.  A 
leaflet  describing  tills  new  type  of  engine, 
which  as  its  title  indicates  is  an  engine 
in  which  the  .steam  flows  through  the 
cylinder   in   one   direction   only. 

ijiarvin  Facts.  The  Garvin  Machine  Co., 
New  York,  N.  Y.  An  interesting  pamphlet 
presenting  some  valuable  suggestions  in  the 
matter  of  purchasing  second-liand  machin- 

ery. It  is  addressed  to  purchasing  agents, 
superintendents,  foremen,  managers  and 
financial  officers.  To  each  one  of  these 
executives  is  devoted  a  page  in  which  facts 
concerning  the  purchase  of  second-hand 
machine  tools  are  presented.  It  concludes 
with  a  message  to  prospective  buyers  that 
"your  wisdom  will  be  determined  by  re- 

sults, not  price." 
"Twistest."  J.  S.  Imlach,  Ottawa,  Canada. 

A  six-page  folder  descrilDing  and  illustrat- 
ing a  tool  that  tests  connecting  rods  both 

ways  at  the  same  time,  and  whicli  magnifies 
any  error  that  exists.  The  illustrations 
show  the  operation  of  the  device  in  its 
various  positions. 

Tnrret  Machines.  The  Warner  &  Swasey 
Co.,  Cleveland,  Ohio.  A  well  prepared  36- 
page  catalog  illustrating  and  describing  a 
complete  line  of  accurate,  durable  machines 
for  bar  and  chucking  work.  The  contents 
Include  turret  lathes,  universal  hollow- 
hexagon  turret  lathes  for  heavy  operations, 
and  plain  and  universal  turret  lathes  tor 
brass  work.  Each  type  is  fully  illustrated 
and  described  with  tables  of  operations 
showing  capacity  of  work  which  each  ma- 

chine is  capable  of  performing.  Three 
pages  are  devoted  to  codes  which  make  it 
easy  for  the  purchaser  to  order  machines  or 
equipment. 

Whitne,v  Coupling.  Kay  Manufacturing 
Co.,  Norwalk,  Conn.  Circular  1922  des- 

cribing the  Whitney  free-floating  coupling 
for  transmitting  power  from  one  shaft  to 
another,  which  shafts  are  not  in  alignment. 
A  table  of  dimensions  and  a  price  list  are included. 

Small  Tools.  Alfred  Herbert,  13  British 
Indian  St.,  Calcutta,  India.  Alfred  Her- 

bert. Ltd.  has  issued  a  quarterly  stock  list 
including  prices  of  the  small  tools  handled 
by  the  company.  The  Ixjoklet  might  offer 
interesting  comparisons  to  American 
dealers. 

Simplex  ,lacks.  Templeton,  Kenly  &  Co., 
Ltd.,  4020  South  Central  Ave.,  Chicago, 
111.  A.  24 -page  catalog  describing  a 
line  of  Simplex  jacks  manufactured  by 
the  above  company  for  railroads,  contrac- 

tors, mining  and  oil  producing  industries, 
public  service  utilities,  automobiles  and 
trucks.  It  presents  an  interesting  study 
of  the  principles  that  govern  the  capacities 
of  jacks  and  presents  detailed  drawings  of 
the  construction  of  Simplex  jacks  so  as  to 
conform  to  the  principles  as  outlined. 

Jacobs  riiucks.  The  Jacobs  Manufac- 
turing Co.,  984  Park  St,  Hartford,  Conn.  A 

new  catalog,  No.  817,  illustrating  and 
describing  a  coniplete  line  of  both  Jacobs 
improved  drill  chucks  and  the  new  Jacobs 
super-chucks.  Complete  price  lists  of  all 
sizes  and  types  are  included. 

Rego  "little  Six."  The  Bastian-Blessing 
Co.,  125  W.  Austin  Ave.,  Chicago,  111.  A 
small  folder  describing  the  "Little  Six"  out- fit which  gets  its  trade  name  from  the 
fact  that  it  is  made  to  perform  six  oi>era- 
tions  as  follows :  Welding,  cutting,  braz- 

ing, lead  burning  or  welding,  radiator  re- 
pair, and  decarbonizing.  It  is  intended  for 

the  garage  or  repair  shop. 
Gear  Grinders.  The  Garrison  Gear 

Grinder  Co.,  Dayton,  Ohio.  A  small  book- 
let describing  the  Garrison  gear  grinder 

which  automatically  generates  perfect  tootli 
contours  of  any  pressure  angle.  The  con- struction of  the  machine  is  described 
minutely. 

Power  King,  Jones,  MacNeal  &  Camp, 
Warsaw,  Ind.  A  four-page  folder  describ- 

ing a  line  of  Power  King  electric  drills  em- 
bodying the  special  features  of  full  ball 

bearings,  oversize  motors  and  two  speeds. 
The  drill  is  de.scribed  in  detail  by  means  of 
an  illustration  with  the  special  features 
numbered  and  described   in  the  margin. 
Handbook  of  Conveyor  Practice.  Robins 

Conveying  Belt  Co.,  13  Park  Row,  New 
York,  N.  Y.  A  96-page  handbook  pre- 

pared by  tho  Robbins  company  as  an  aid 
to  engineers  and  draftsmen  having  to  do 
with  the  planning  or  designing  of  conveyor 
installations.  It  contains  a  group  of  new 
and  useful  tables  concerning  capacities, 
power  requirements,  speeds  of  conveyors 
and  similar  matters ;  dimensions  of  the 
various  conveyor  parts,  together  with  gen- 

eral data  on  conveyor  practice.  There  is 
a  section  devoted  to  the  description  and 
illustration  of  installations  of  various  kinds 
designed  and  erected  by  this  company. 
There  are  also  charts  for  determining 
steam  and  horsepower  of  transmission  pul- 

leys and  belts,  shaft  diameters,  horsepower 
of  gears,  and  for  finding  the  slopes  of  val- 

leys in  chutes  and  hoppers.  The  book  is 
well  prepared  on  heavy  coated  stock  with 
excellent  binding  and  covers. 

Norton  Alundmu  Safety  Tile,  The  Nor- 
ton Company,  Worcester,  Mass.  A  twenty- 

page  booklet  giving  specifications  for  the 
proper  installation  of  Norton  Alundum 
safety  tile.  This  information  should  be  in- 

valuable to  architects  and  engineers  who 
use  Norton  tile  in  their  construction  work. 
A  series  of  excellent  drawings  are  included 
which  show  clearly  the  various  types  of 
construction  in  which  this  safety  tile  is used. 

Micart«  Gears  and  Pinions.  Westing- 
house  I':;iectric  and  Manufacturing  Co.,  East 
Pittsburgh,  Pa.  Circular  No.  1579-B  of  the 
Westinghouse  company,  describing  and  il- 

lustrating this  latest  development  in  the 
field  of  silent  gearing.  Micarta  is  a  non- 
metallic  material  developed  by  the  Westing- 
house  company  for  gear  and  pinion  applica- 

tion. It  can  be  atlvantageously  substituted 
for  untreated  steel,  cast  iron,  bronze  and 
all  non-metallic  materials  commonly  em- 

ployed for  gearing.  The  bulletin  gives  the 
distinctive  features  and  the  physical  and 
mechanical  properties  of  micarta  in  detail 
A  table  of  drawings  showing  designs  ol 
micarta  gears  and  two  pages  of  gear  data 
and  horsepower  rating  make  the  catalog most    complete, 

irognetic  Chucks.  O.  S.  Walker  Co.,  Inc., 
Worcester,  Mass.  Circular  W2.  16  pages describing  the  Walker  magnetic  chucks  of 
the  rectangular,  swiveling  and  vertical  face 
types,  in  all  of  which  the  single  coil  or 
single  magnet  type  of  construction  is  a  pre- vailing feature  of  the  design.  The  illustra- 

tions show  the  parts  which  go  into  the  mak- 
ing of  a  Walker  chuck,  and  give  the  reader an  e.xcellent  idea  of  the  operation  of  a  com- 

plete chuck.  Other  illustrations  show  the chuck  in  use  on  grinding  machines.  An- other section  gives  tables  of  dimensions  for chucks  of  the  rectangular  type,  and  also .specifications.  Two  pages  of  the  bulletin 
are  devoted  to  a  description  of  the  WaUcer demagnetizer. 

Sandblast  Machines.  Hoevel  Manufactur- 
ing Corporation  (controlled  by  the  'U  O Koven  &  Bros.  Co.,  154  Ogden  Ave,,  Jer- 
sey City,  N.  J.).  The  1922  catalog  of  the Hoevel  concern,  illustrating  and  describing 

ail  the  latest  types  of  sand  blasting  ma- chines for  industrial  purposes.  The  book shows  machines  for  removing  scale,  rust, dirt  and  grease  from  castings  before  nickel plating  galvanizing  or  painting,  and  for other  cleaning  or  polishing  purposes. 
Worthington  Diesel  Engines.  The  Worth- 

ington  Pump  and  Machinery  Corporation, 
iAI  Broadway,  New  York,  N.  Y.  Bulletin VK-1851-A,  Illustrating  and  describing  the 
new  Worthington  Diesel  engine  of  the  two- 
cycle,  solid  injection  type.  A  large  cross- sectional  photograph  of  the  engine  with 
the  parts  numbered  and  described  in  the 
martfin    is   a  feature  of   the   catalog. 
Hammered  Crucible  Tool  Steel.  Mclnnes 

Steel  Co.,  Ltd.,  Corry,  Pa.  A  small  booklet 
describing  the  line  of  high-grade  hammered 
crucible  tool  steel  products  manufactured 
by  this  company.  Some  of  the  items  men- 

tioned are  vanadium,  cello  vanadium,  clear 
point,  superior,  misco,  special  chrome, chrome  nickel,  tool  steel  forgings,  gear 
blanks,  forgings,  weldless  rings,  hammered 
spindles,  axle  forgings,  connecting  rods 
and  Mclnnes  special  tool  steel.  Each  one 
of  these  types  is  briefly  described,  and  the 
proper  method  for  hardening  and  temper- ing  is   given. 

Monitor  Thermaload  .Starter.  Monitor 
Controller  Co.,  Baltimore,  Md.  A  circular 
entitled  "Keep  Your  Machines  Running," briefly  describes  this  thermaload  starter, 
which  is  suited  to  any  kind  of  machinery 
driven  by  alternating  current  motors. 

Milllken  Maciiine  Tool  Specialties.  Milli- 
ken  Machine  Co.,  West  Newton,  Mass. 
Small  circular  describing  the  line  of  stand- 

ard cast-iron  surface  plates,  bench  plates, 
angle  plates,  ball  turret  heads  and  slide- rests. 

Foi-thcomin^  Meetings 
American  Railway  Association:  Section 

III,  Mechanical:  Annual  meeting,  Atlantic 
City,  June  14  to  21.  (Formerly  the  Master 
Car  Builders  and  the  Association  of  Mas- 

ter  Mechanics.) 
Society  of  Automotive  Kngineers:  Sum- 

mer meeting.  White  Sulphur  Springs, 
W.  Va.,  June  20  to  24.  C.  F.  Scott,  29 
West  39th  St.,  New  York  City,  is  chairman 
of  the  convention   committee. 

American  Society  for  Testing  Materials: 
Twenty-fifth  annual  meeting,  Chalfonte- 
Haddon  Hall  Hotel.  Atlantic  City.  June 
26  to  July  1.  Secretary,  C.  L.  Warwick. 
1315   Spruce   St.,   Philadelphia,   Pa. 
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BMunrr  Driving  KIa<'liine 
George  H.  Blettner  Co.,  1841  W.  Jackson  Blvd.,  Chicago,  111. 

"American  Machinist,"  March  9,  1922 

The  machine  furnishes  power  for  reaming 
operations  ordinarily  done  by  hand.  It  wili 
drive  hand,  expansion,  adjustable  or  special 
reamers  up  to  li  in.  in  diameter.  The 
spindle  speeds  are  10.  20  and  30  r.p.m. 
The  spindle  is  fitted  with  a  5-in.  Cushman 
geared  scroll  chuck.  The  motor  has  i  hp. 
and  can  be  supplied  for  either  a.c.  or  d.c. 
of  32,  110  or  220  volts.  Height,  42  in. 
Floor  space,  18  x  IS  in.  Weight,  14r, 
pounds. 

Micrometer,  Inside,  Extension 
Reed  Small  Tool  Works,  Cherry  and  Vine  Sts.,  Worcester,  Mass. 

"American   Machinist,"   March  9.   1922 

The  micrometer  Is  used  to  ob- 
tain internal  measurements  of 

cylinders  and  rings,  but  is  use- 
ful as  well  in  linear  measurements, 

testing  parallel  surfaces,  compar- 
ing gages  and  setting  calipers. 

The  detachable  handle  can  he 
changed  for  right-  or  left-hand 
work.  Extra  rods,  screwing  on 
the  threaded  stud  at  the  end  of 
the  barrel,  give  a  change  of 
length.  The  standard  set  consist.s 
of  the  inside  micrometer,  an  ad- 
Justing  wrench  and  five  rods,  giv- 

ing a  range  from  3  to  8  in.  Additional  rods  for  measuring  greater 
lengths,  also  a  handle  for  gaging  to  greater  depths  in  cylinders, 
can  be  furnished. 

Lathe.  Valve,  Hand-Operated,  "Peerlesn" 
Steiner  Brothers.    Lima,   Ohio 

"American  Machinist,"   March  9,   1922 

The  valve  is  held  in  place  in  the 
hollow  spindle  by  means  of  a  spe- 

cial self-centering  chuck.  Valves 
having  stems  from  \  to  i",:  in.  Jn diameter  and  heads  up  to  3  in.  in 
diameter  can  be  held.  The  valve  is 
rotated  by  a  lever.  A  high-speed 
removable  cutting  tool  is  used, 
mounted  in  a  slide  that  can  be 
swung  through  an  angle  of  over  30 
deg.  As,  the  driving  handle  is 
turned,  the  toolslide  is  automati- 

cally fed  inward.  The  worm  wheel 
can  be  disengaged  by  the  knurled 
knob  at  the  side  of  the  .spindle  hous- 

ing, so  that  the  toolslide  can  be 
moved  by  hand. 

Planer,   HIsh-Kpeed 
Whitcomb-Blai.sdell  Machim-  Tool  Co.,  Worcester,  Mass. 

"American  Machinist,"  March  16,   1922 

The  planer  table  operates  at  a 
speed  of  150  ft.  per  mmute  on  both 
the  cutting  and  return  strokes. 
Brass  srrien  plates  about  13  x  30 
in.  in  size  are  planed.  The  shaft 
carrying  the  tight  and  loo.se  pulleys 
pa.i.ses  entirely  through  the  bed,  and 
carries  a  pulley  driving  the  second 
belt.  The  table  contains  T-slots, 
but  no  holes.  The  steel  rack  ex- 

tends for  the  full  length  of  the 
table.  Two  heads  are  mounted  on 
the  croKsrail,  lioth  running  on  the 
lower  screw.  Th<-  capacity  is  26  x 
32  X  18  in.  Minimum  distance  be- 

tween tools,  12  In. 

Keanier,  !ExpandinK,   C.vlinder 
Campbell  Auto  Works,  238  N.  El  Dorado  St.,  Stockton,  Cal. 

"American  Machinist,"  March  9,  1922 

The  tool  is  used  for  re-boring  and 
finishing  automobile  cylinders.  The 
head  screws  on  a  Ijoring  bar  that 
can  be  fitted  to  any  type  of  cylinder 
boring  machine,  and  it  may  also  be 
used  for  turret  machines.  It  has  an 
expansion  of  3  in.,  adjusted  by 
means  of  a  screwdriver  and  a  mi- 

crometer. The  adjusting  mechanism 
is  concealed  inside  the  head,  and  by 
turning  the  large  central  adjusting 
screw,    the    blades    may    be    forced 
outward  or  inward.  After  adjustment,  the  eight  screws  are  tight- 

ened into  place  and  the  blades  thus  locked  in  position.  The  tool 
is  made  in  several  sizes,  the  largest  of  which  is  4  J  in.  in diameter. 

Threading:  Machine,  Staybolt 
Warner  &  Swasey  Co.,  Cleveland,  .Ohio 

"American  Machinist,"  Alarch  9,  1922 

The  machine  is  made  up  of  the 
standard  No.  4  turret  lathe  with 
a  special  attachment  instead  of 
the  regular  turret  slide  and  sad- 

dle, and  it  may  be  used  for  the 
production  of  the  studs  and  bolts, 
as  well  as  staybolts.  The  machine 
handles  crown  stays,  button-head 
stays  and  swivel  stays  up  to  40 
in.  in  length,  and  cuts  any  size  of 
thread,  using  self-opening  die 
heads.  After  the  staybolt  is 
chucked  in  position,  the  staybolt 
carriage  is  fed  forward.  The  head 
is  then  formed  by  a  forming  cutter  on  the  cross-slide,  the  staybolt 
carriage  is  fed  forward,  and  the  die  heads  close  automatically 
and  cut  the  threads. 

Welding  Outfit,  "Little  Six,"  Kego 
Bastian-Blessing  Co.,  125  W.  Austin  Ave.,  Chicago,  lU. 

"American  Machinist,"  March  9,  1922 

The  outfit,  made  up  of  standard 
units  of  Rego  equipment,  is  i)ri- 
marily  for  use  in  general  garage 
repair  work.  The  welding  torch, 
equipped  with  three  copper  one- piece  welding  tips,  will  weld  steel 
up  to  1  in.  in  thickness,  or  with  a 
cutting  tip  will  cut  steel  up  to  1 
in.  in  thickness.  Special  tips  are 
provided  for  brazing,  lead  burning 
or  welding,  and  repairing  radia- 

tors ;    and    a   decarbonizing    torch 
for  removing  carbon  from  the  combustion  chambers  of  automobile 
cylinders.  The  other  apparatus  furnished  consists  of  the  oxygen 
and  acetylene  regulators,  hose,  wrenches,  spectacles,  spark  lighter, and  an  instruction  book. 

Ijatlie,   Bench,  Motor-Driven 
A.  V.  Carroll  Machine  Tool  Co.,  Norwood,  Cincinnati,  Ohio 

"American  Machinist,"  March  16,  1922 

The  lathe  countershaft  is  mount- 
ed on  a  IJ-in.  steel  bar  fitting  in 

an  extension  support  cast  on  the 
bed.  The  spindle  has  a  i-in.  hole. 
The  carriage,  gibbed  to  the  bed, 
is  traversed  by  a  long  screw  at 
the  front.  Feeds  are  operated  by 
hand,  and  the  driving  motor  can 
be  operated  from  an  ordinary 
lamp  socket.  Voltage  and  current 
should  be  specified.  Equipment: 
motor,  cord  and  plug,  faceplate, 
centers,  center  rest  and  wrenches. 
Swing,  10  in.  Distance  between centers,  24  inches. 

Clip,  paste  on  3  x  5-in.  cards  and  file  as  desired 
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Machine  Tools  Wanted 

Cat..  Lmh  Ang^eles — R.  Neul,  1334  East 
63rd  St. — one  power  lathe  for  machine  shop. 

111.,  Clncago — Chicago  Pump  Co.,  2336 
Wolfram  St. — one  24  in.  IngersoU  cutter 
grinder    (used). 

III.,  Chicago  —  E.  Edtbaner  &  Co.,  224 
North  Desplaines  St. — one  plain  milling  ma- 

chine  (No.  2  or  3). 
Kan.,  Wichita — G.  P.  Cain,  1518  Poince 

St.^ — power  drill  press  and  emery  wheel,  for 
machine  shop. 

Kan.,  Wichita — J.  O.  Coleman.  106  North 
3rd  St. — power  drills  and  grinders  for  ma- 

chine shop. 
Kan.,  Wichita — Day  &  Night  Repair 

Shop.  222i  North  Market  St. — one  power 
lathe. 

Kan..  Wichita — W.  Gunning,  120  North 
St.  Paul  St. — power  lathe  for  garage. 
Kan.,  Wichita  —  H.  Hoopper,  Forum 

Garage — one  power  drill  press  and  lathe. 
Kan.,  Wichita — Palace  Garage,  136  North 

St.  Paul  St. — emery  wheel,  drill  press,  lathe 
and   cylinder  grinder   for  power  equipment. 
Kan.,  Wichita — J.  Ryan,  Park  Place — 

one  power  lathe. 
Kan.,  Wichita — The  Smith  Machine  Shop, 

132  North  Lawrence  St.,  O.  G.  Smith, 
Purch.  Agt. — power  lathe  and  automobile 
cylinder  grinder. 

Kan.,  Wichita — Standard  Cutlery  Co.,  154 
North  Market  St..  F.  Mercier,  Purch.  Agt. 
— one  power  grinder,  for  sharpening  cutlery. 

Kan.,  Wichita  —  Wichita  Desicatlng  Co., 
911  Bentley  Ave.,  J.  R.  Johnson.  Purch. 
Agt. — one  power   lathe  and  one   drill  press. 

Mich..  Detroit — The  F.  J.  Lamb  Co.,  i>28 
Franklin  St — Numbers  1  and  2  Warner 
and  Swasey  hand  screw  machines. 

.Mich.,  .Saginaw — I.  L.  Gunther,  128 
North  Franklin  St. — one  10  x  30  in.  Norton 
grinder. 

Neb.,  I.ln'coln — J.  H.  Markel  Motor  Co., 1726  O  St.,  W.  F.  Boys,  Purch.  Agt. — one 
20  in.  drill  press,  one  18  in.  lathe,  7  or  8 
ft.  bed,  both  with  motor  attached  ;  one  air 
hammer,  one  air  hose  and  attachments  for 
12  openings;  one  motor  cleaning  machine; 
blacksmith  shop  equipment  including  anvil, 
forge,  and  small  tools  ;  one  bench  grinder  ; 
one  chain  hoist  and  machine ;  one  electric 
test  stand. 

Neb.,  Lincoln  —  Reliable  Auto  Tinners, 
238  South  10th  St.,  H.  Fattig,  Purch.  Agt. — 
one  power  emery  wheel  and  grinder, 
combined. 

N.  Y.,  I.pwl!iton — F.  Seick — machinery 
and  tools  for  garage  and  repair  shop  now 
under   construction. 

N.  J..  Newark— W.  H.  Hall,  583  iSth 
Ave. — 50    lb.   trip   hammer. 

N.  T.,  New  York — The  Cornell  Iron  Wks., 
601   West  26th  St. — one  power  punch  press. 

N.  Y.,  RochcHtcr — Brorkway  oMtor  Truck 
Co.,  Cortland — machinery  and  equipment 
for  service  station  and  shop. 

N.  C,  Asheville  — •  AshevlUe  Supply  & 
Fdry.  Co..  H.  J.  Sutton.  Secy.-Pres. — one 
24  or  36  in.  punch  and  shear,  belt  or  elec- 

trically driven. 

O..  rieveland — The  Bd.  of  Educ.  East 
6th  and  Rockwell  Sts.,  H.  E.  Boijpel,  Purch. 
Ap>t. — four  saw  benches,  one  cabmet  planer, 
one  hollow  chisel  mortiser,  one  block  sander, 
four  band  saws,  four  hand  jointers,  four 
oil  stone  grinders,  four  lathes,  four  10  in. 
bench  drill  pres.ses.  four  2  wheel  grinder.s, 
four  .squaring  machines,  four  bar  folding 
machines,  four  punch  and  shear  machines, 
four  forming  rollers,  four  burring  machines, 
four  turning  machines,  four  wiring  ma- 

chines, four  hand  forges,  for  use  in  Audu- 
bon, Patrick  Henry  and  Rawlings  Junior 

high  school. 

O.,  ColnmbuH  —  Modern  System  Grocery 
Co..  178  North  4th  St..  J.  W.  Baker,  Pres. 
— equipment  for  proposed  garage,  on  Lazell 
and  Hickory  Sts.,  capacity,  30  grocery 
trucks. 

().,  Columbus — The  Sterns  Lubricator  Co., 
395  East  Broad  St..  C.  H.  Neil,  Pres. — 
boring  machines,  grinders,  polishers,  etc., 
for  new  plant,  at  Cleveland  Ave.  and Colfax  St. 

O.,  Logan — Logan  Fdry.  &  Machine  Shop 
— machinery  and  equipment  for  large  addi- tion. 

Pa.,  Franktord  —  Fidelity  Machine  Co., 
4015  Paul  St. — additional  machinery  for new  factory. 

Pa.,  Phila.  —  Rochlis  Iron  Wks.,  1518 
North  5th  St. — shearing  machinery,  punch 
presses  and  bending  machines  for  orna- mental  iron   work. 

Va.,  Waynesboro — Service,  G.is  and 
Supply  Co..  K.  P.  Wright,  Mgr. — small 
tools  and  equipment   for  garage. 

M'is.,  Milwaukee  —  The  Economy  Sheet 
Metal  Wks..  305  Grove  St.,  H.  Rum;>c!. 
Purch.  Agt. — 30  in.  square  uTiears. 

Wis.,  Mllwankee — Nash  Motors  Corp.. 
Clement  and  Oklahoma  Ave..  (addre.s.s 
Purch.  Dept.  Plant  No.  4) — punch  presses, 
boring  machines,  and  other  machinery  and 
equiment  for  new  plant  now  under  con- 

struction,  (body  plant  and  sheet  plant). 
Wis.,  Milwaukee — J.  Zapf,  1341  40th  St.^ 

one  saw  table,  1  sticker,  and  electric  motors. 
Ont.,  Gait — A.  D.  Porter  Mfg.  Co..  Hob- 

son  St. — equipment  and  tools  for  the  manu- 
facture of  pressed  steel  and  brass  products 

for  the  plumbing  trade,  and  specialties  for 
hardware,  shoe  and  furniture  trades. 

Ont.,  Peterborough — Motors  &  Machines, 
Ltd.,  A.  E.  Adams.  Pres.  &  Mgr. — equip- ment  for  machine   .shop. 

Ont.,  St.  Williams — McCall  &  Co. — one  12 
in.  4  sided  planer,  one  24  and  one  26  in. 
1  sided  planer,  one  re  saw,  one  swing  saw 
6  in.  frame  and  two  r.i.p.  saws,  one  variety 
saw  and  one  36  in.  band  saw,  one  high 
speed  sha]>er,  one  sash  sticker,  one  2 
spindle  boring  and  one  4  spindle  verticle 
boring,  one  16  in.  and  one  12  in.  jointers, 
one  elbow  sander  and  one  2  drive  sander, 
one  turning  lathe,  one  band  saw  filer,  one 
blower   side   face,   one   chain    mortiser. 

Que.,  Montreal — H.  J.  Bowen,  293  Notro 
Dame  St.  W. — one  small  lathe  and  com- 

plete equipment  for  garage  and  repair  shop. 
Que..  Montreal — I.  P.  Choquette,  900  St. 

Denis  St. — one  grinder,  small  machinery 
and  tools  for  garage  and  auto  repair  shop. 

Machinery  Wanted 

Cal.,  I.08  Angeles — Bittleston  Shop,  335 
South  Los  Angeles  St.— tinners  machinery. 

Fla.,  Jacksonville — H.  W.  Dexter.  16th 
St. — one  20  ton  sidewheel.  M.  C.  B.  equipped 
locomotive  crane  ;  one  30  hp.  single  driven 
hoisting  engine ;  two  30  h.p.  double  driven 
hoists  with  boilers  ;  one  650  kw.  240  volt 
DC.  generator,   belt  driven. 

Fla.,  Lakeland — Non-Acid  Fertilizer  and 
Chemical  Co..  H.  E.  Memrainger,  Mgr. — 
machinery  and  equipment  for  proposed 
fertilizer  plant,  incl.  engines,  boilers,  dryers, 
tanks,   etc. 

Fla.,  Leesbnrg — The  Municipal  Ice  Plant, 
W.  E.  Rogers,  Mgr. — additional  machinery 
for  ice  plant. 

Fla..  Miiligan — J.  L.  and  C.  Wilkinson 
Mfg.  Co.,  C.  Wilkinson.  Secy. — additional 
machinery  for  the  manufacture  of  crates 
and  boxes  at  woodworking  plant. 

Ga.,  Atlanta  —  The  Western  Newspaper 
Union.  127  Central  Ave.,  brokers, — Meihle 
or  Premier  pre.ss.  automatic  feeder  for 
cylinder   press    for    power   equipment. 

ni..  Chicago  —  The  Western  Newspaper 
Union,  210  South  Desplaines  St.,  brokers — 
8  page  double  driven  angle  bar  Duplex 
press  power  equipment. 

III..  S.vcamore — Chicago  Wire  &  Mfg. 
Co. — one  cement  mixer,  1  or  2  yd.  capacity. 

Kan.,  Girard — W.  H.  Wavland — auto- 
matic air  outfit,  tank,  pump  belt  and motor. 

Kan.,  Wichita — J.  Coss,  716  North  Mar- 
ket St. — woodworking  machinery,  combina- 
tion .saw,  planer  and  cutting  off  equipment 

for  power. 

Kan..  Wichita — The  Brooks  Letter  &  Ad- 
dressing Co.,  144  North  Market  St.,  H.  a 

Brooks,  Purch.  Agt. — power  paper  cutter 
and  job  press  with  Miller  feeder. 

Kan.,  Wichita — West  Side  Planing  Mill 
Co.,  West  Side — one  power  sander  for  wood working. 

Mo.,  Kansas  City — Midwest  Auto  Sui»- 
ply  Co.,  416  East  15th  St. — automatic  air 
outfit  pump  and  motor  air  tank. 

Mo.,  Kansas  City — E.  N.  Wright,  707 
Sharp  Bldg. — stereotype  machinery,  incl.  1 
moulding  machine  ;  1  full  page  shaving  ma- 

chine ;  one  8  column  flat  casting  box  for 
both  thin  plate  and  type  high ;  1  saw  trim- mer and  1  steam  table. 

Mo.,  Valley  Park — Barbour  Boat  Co. — 
tinsmith  tools,  furring  machine  and  turn- 

ing machine. 

N.  Y.,  Addison — Dairymen's  Co-operative League  Assn.,  H.  E.  Austin,  Mgrr.  Cheese 
Factory. — machinery  and  complete  equip- 

ment  for  the   manufacture   of   cheese. 
N.  Y.,  Binghamton — Tichener  Iron  Wks-, 

L.  E.  Barnes,  Secy. — machinery  and  equip- 
ment for  proposed  addition  to  architectural 

and  ornamental  iron  works. 
N.  Y..  Buffalo — J.  Brand,  502  Swan  St. — 

equipment  for  proposed  bakery,  at  369  East 
Genesee  St. 

N.  Y.,  Buffalo — H.  R.  Conners  and  A.  Mc- 
Clerie,  Military  Rd.  and  Hertel  Ave. — one 
gasoline  pump,  1  gas  tank,  2,000  gal.  capac- 

ity, and  other  minor  equipment  for  proposed service  station. 

N.  Y.,  Buffalo — Harvey  Laundry  Co.,  Inc. 
— extractors,  revolving  tubs,  and  other  ma- 

chinery and  equipment  for  proposed  laun- 
dry. 

N.  Y.,  Dansville — Newfleld  Gas  &  Oil  Co., 
Inc. — pumps,  pipe,  machinery  and  equip- 

ment for  ga.soline  extraction  plant. 
N.  Y..  Niairara  Falls — Kimberly-Clark 

Paper  Co.,  Packard  Rd. — grinders  (paper), 
machinery  for  pulphou.se,  also  machinery 
and  equipment  for  screen  room,  etc.,  for 
proposed  factory. 

N.  Y.,  Painted  Post — S.  Miles.  R.  D.  1 — 
large   power   grain   binding  machine. 

N.  Y.,  Patchogne — Advance,  J.  A.  Can- 
field,  Purch.  Agt. — newspaper  folder,  power saw  trimmer  and  router. 

N.  Y..  Rochester — J.  C.  Haag,  Fernwood 
Ave. — gas  pump,  air  compressor,  tank  and 
general  machinery  and  equipment  for  large 
commercial  garage  now  under  construction. 

N.  Y.,  Syracuse — Cloverland  Ice  Cream 
Co.,  533  South  Ave. — equipment  and  ma- 
chiner.v  for  ice  cream  plant  now  under  con- struction. 

N.  Y..  Vestal — Univer.sal  Instruments  & 
Metal  Co.,  R.  Mulliner.  Pres. — special  ma- 

chinery and  equipment  for  the  manufacture 
of   patented    clothes    line    fasteners. 

N.  C,  Brevard  —  H.  C.  Brevard  —  ma- 
chinery for  proposed  ice  and  cold  storage 

plant.     " 

N.  C.  Washington — R.  R.  Zoeller,  Cot- 
ton Mill — cotton  gin.  also  blower  and  power 

pump  to  be  used  with  cotton  presses  (used). 
N.  C.  Wilmington — The  Lingo  City  Metal 

Wks..  T.  D.  Love.  Purch.  Agt. — veneer  and 
slat  making  machines   for  veneer   crates. 

O.,  Cleveland — E.  F.  Hauserman  Co., 
1729  East  22nd  St. — one  draw  bench  for 
cold  drawn  steel  shapes,  chain  beam  and 
gearing  15  tons,  length  of  beam  50  ft.,  head 
to  have  8  openings  and  adjustable  side 
gauges. 

O..  Cleveland — The  Hunting  Constr.  Co., 
823  Cleveland  Discount  P.ldg. — one  i  yd. 
grab    bucket    locomotive    crane. 

O.,  Colnmhus — Dept.  Pub.  Welfare.  9th 
and  Oak  Sts.,  H.  S.  MacAyeal,  Dir. — 
bakery  and  mixing  machines,  ovens  etc., 
latindry  equipment,  extractors,  mangles  and 
washing  machines  all  for  lauhdry  and 
bake  .shop  to  be  erected  at  Institution  for 
Feeble    Minded. 

O.,  Marion — The  Harding  High  School 
Students,  H.  R.  McVey,  Supt. — complete 
printing  establishment.  Estimated  cost 

$1,000. 
C,  South  Euclid — Random  Shots,  H.  E. 

Burdett,  Purch.  Agt. — newspaper  press  and 
power  paper  cutter. 
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The  Weekly  Price  Guide 
Rise  and  Fall  of  Market 

Advances.— Rise  in  coke  prices  forces  No.  2  foundry
  iron 

UP  $1  per  gross  ton  in  New  York,  Birmingham  
Pittsburgh 

and  Chicago.  Pittsburgh  price  of  $1.60  per  100  lb.
,  for  struc- 

tural shapes,  plates  and  bars,  giving  way  to  quotations 
 ot 

$1.70@51.76;  steel  bars  principally  affected.  Blue
  annealed 

sheets  up  15c  in  New  York;  Chicago  quotes  rise  of  25c  on 

blue  annealed,  20c.  on  black  and  15c.  per  100  lb.  on  gal- 

vanized sheets.  New  York  warehouses  advance  openhearth 

spring  steel,  ic;  bands  and  hoop  steel  25c.;  tank  and  floor 

plates,  shapes  and  bars,  10c.  per  lb.  Chicago  advances  cop- 

pered bessemer  rods  and  hoop  steel,  35c.;  floor  plates,  cold 

drawn  shafting,  squares,  flats,  hexagons,  etc.,  10c. ;  shapes 
and  bars,  30c.  per  lb. 

Zinc  quoted  at  6Jc.  as  against  6c.  per  lb..  New  York: 
markets  weaker  in  electrolytic  copper,  lead  and  tin.  Wrought 

brass  and  copper  Jc.  higher  in  New  York  and  Cleveland. 
Solder  up  2c.  in  New  York;  babbitt  metal  up  4c.  per  lb.  in 
Cleveland. 

Declines. — Raw  linseed  oil  down  2c.  per  gal.  in  New 

York  and  Chicago.  Machine  oil  reduced  10c.  and  lard  cut- 
ting oil  5c.  per  gal.  in  New  York. 

IRON  AND  STEEL 

PIG  IRON  —  Per  gross   ton  —  Quotations   compiled    by   The 
Matthew  .Addy  Co.: 
CINCINNATI 

No.  2  Southern    J23.S0 
Northern  Basic    25.02 
Southern  Ohio  No.  2    25.02 

NEW  YORK— Tidewater  Delivery 
Southern  No.  2  (Silicon  2.25  to  2.7S)    29. 16 

BIRMINGHAM 
No.  2  Foundry    18.50 

PHILADELPHIA 

Eastern  Pa.,  No.  2x,  2.25-2.75  si!    26.82 
Virginia   No.  2    28.74 
Basic    25.50 
Grey  Forge    25.00 

CHICAGO 

No.  2  Foundry  local    23.00 
No.  2  Foundry,  Southern,  sil  2.25@2.75    25. 17 

PITTSBURGH,  including  freight  charge  from  Valley 
No.  2  Foundry    25.00 
Hasic    25 .  00 
Bessemer.    25.00 

IRON  MACHINERY  CASTINGS-In  cents  per  pound: Light 
9.0 

8.5 5.5 7.0 

12.0 9.0 

9@10 6.75 

5.0 

Pittsburgh   
Philadelphia   
Atlanta   
Detroit   
Birmingham   
Minneapolis   
New   York   
Qeveland   
Chicago   

SHEETS— Quotations  are  in  cents  per  pound  in  various  cities irom  warehouse;  also  the  base  quotations  from  mill: 

Medium 

6.0 5.0 4.5 

4.5 
6.5 6.0 

6.0 
4.5 
4.5 

Heavy 

3.0 
3.0 
4.0 
3.0 3.0 

4.5 
3.0 

2.6 
3.5 

Blue  Annealed 
No.  10   
No.  12   
No.  14   
No.  16   

Black 
No«.  17  and  21. 
Not.  22  and  24. 
No(.  25  and  26. 
No.  28   

Pittsburgh, Large 

Mill  Lots 
2  40 
2.45 
2.50 
2.70 

3.00 
3. OS 
3.10 
3. IS 

New  York   Cleveland 
3.63 3.68 

3.73 3.83 

4. IS 
4  20 

4  25 
4.3S 

3.15 
3.20 
3.2S 
3.35 

3  5S 3.60 
3.6S 

3.90 

Chicago 

3.63 
3.68 
3.73 
3.83 

4.30 
4.30 

4.35 4.45 

Galvanized  steel  sheets: 
Nes.  10  and  11.  3.30 
Nos.  12  and  14.  3.40 
Nos.  17and21.  3.  55 
Nos.  22  and  24.  3.70 
No.26    3,85 
No.  28    4.15 

4.35 

3.7S 
4.45 

4.45 3.8S 4.SS 
4.75 4.15 4.8S 4.90 

4.45 5.00 5.05 4.60 S.IS 

5.35 4.90 5.45 

WROUGHT  PIPE— The  following  discounts  are  to  jobbers  for 
carload  lots  on  the  latest  Pittsburgh  basing  card: 

Steel Inches  Black 
lto3       71 

BUTT  WELD  Iron 
Galv.  Inches  Black 

58}  f  to  U       44J LAP  WELD 

SU  2       39} 
55}  2}  to  4       42} 
51}  4}  to  6       42} 
50}  7  to  12       40} 

BUTT  WELD,  EXTRA  STRONG,  PLAIN  ENDS 
Itol}       69  57}  ftol}       44} 
2  to  3       70  58} 

LAP  WELD,  EXTRA  STRONG,  PLAIN  ENDS 

2    64 
2}  to  6    68 
7  to  8    65 
9  to  12    64 

2       62 

2}  to  4       66 
4}  to  6       65 
7  to  8       61 
9  to  12       SS 

Malleable  fittings. 

50}  2    40} 
54}  2}  to  4    43} 
53}  4}  to  6    42} 
47}  7  to  8    35} 
41}  9  to  12    30} 

GaW. 

29} 25} 

29} 29} 27} 

30} 

27} 
31} 
30} 
23} 
18} 

Classes  B  and  C,  Banded,  from   New  York 

1  to  3  in.  steel  butt  welded. 
2}  to  6  in.  steel  lap  welded . 

Chicago 

Black    Galv 

stock  sell  at  net  list.    Castiron,  standard  sizes,  20-5%  off. 

WROUGHT  PIPE— Warehouse  discounts  as  follows: 
New  York      Cleveland 
Black  Galv.  Black  Galv. 

66%   53%    60}%    47}%   62}%   48}% 

.,.  ..,,...  61%    47%    58}%    44}%   S9}%   45}% Malleable  fittings.     Classes  B  and  C,  Banded,  from  New  York 
stock  sell  at  list  less  10%.    Cast  iron,  standard  sizes,  32-5%  off. 

MISCELLANEOUS — Warehouse  prices  in  cents  per  pound  in 
100-lb.  lots: 

Open  hearth  spring  steel  (base) 
Spring  steel  (light)  (base)   
Coppered  Bessemer  rods(base). 
Hoop  steel   
Cold  rolled  strip  steel   
Floor  plates    
Cold  finished  shafting  or  screw. 
Cold  finished   flats,  squares.. .  . 
Structural  shapes  (base)   
Soft  steel  bars  (base)   
Soft  steel  bar  shapes  (base).  .  . 
Soft  steel  bands  (base)   
Tank  plates  (base)   
Bar  iron   (2.10@2.20  at  mill).  . 
Drill  rod  (from  list)   
Electric  welding  wire: 

/s  to  J . 

New  York  Clevelan 
d  Chicago 

4.50 
6.00 

4.50 
6@8 

6.00 
6.00 

6.03 8.00 6.8S 
3.63 

2.81 

3.48 
6.25 

8.25 
6.15 

4.80 4.66 

5.08 3.35 
3.00 3.40 3.85 
3  50 3.90 2.68 2.51 

2.68 2.S8 
2.41 2.58 2.58 2.41 

2.58 3.23 
3.06 

2.58 

2.68 2.51 
2.38 2.58 2.21 
2.28 

SS@o0% 

S5% so% 

8.00   
..12@1S 6.50   ..imn 6.25   
..10@11 

METALS 

Current  Prices  in  Cents  Per  Pound 

Copper,  electrolytic  (up  to  carlots),  New  York    14.62} 
Tin,  S-ton  lots.  New  York    32.12} 
Lead  (up  to  carlots),   St.  Louis,  5.65  ;  New  York    6.50 
Zinc  (up  to  carlots),  St.  Louis,  5.42};    New  York      .  6. 25 

Aluminum,  98  to  99%  ingots,  1-15  ̂ *"  '^°''^  Cleveland  Chica
go ton  lots      19.20        20.00  18.00 

Antimony  (Chinese),  ton  spot   6@6.12}         7.50  6.25 
Copper  sheets,  base     20.50       20@2I}  23.00 
Copper  wire  (carlots)      16.00         16.50  16.25 
Copper  rods  (ton  lots)      19.00         21.50  19.50 
Copper  tubing  (100-lb.  lots)    22.75         23.00  23.00 
Brass  sheets  (100-lb.  lots)      16.75          17.50  18.75 
Brass  tubing  (100-lb.  lots)     20.00         19.00  20.50 
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11.75 
10.25 11.25 9.25 

9. SO 8.25 
3.65 

3,50 3.00 6.50 

S.OO 4.75 6.00 
5.00 

3.00 2.50 

M  ET  ALS — Continued 

Brass  rods  (1,000-lb.  lots)    14.75  IS.  SO  IS. 75 
Brass  wire  (carlots)    17.25  17.  75            
Zinc  sheets  (casks)    8. SO  17. 2S  1S.7S 
Nickel  (ingot  and  shot),  Bayonne,  N.  J.  36.00              
Nickel  (electrolytic),  Bayonne,  N.  J.  .  39.00            .... 
Solder  (I  and  I),  (caselots)    2S.00  22.00  19.00 
Babbitt  nietul  (fair  grade)    35.00  42.50  36.00 
Babbitt  metal  (commercial)    15.50  16.00  9.00 

SPECIAL  NICKEL  AND  ALLOYS— Price  in  cents  per  lb. 
Malleable  nickel  ingots       45 
Malleable  nickel  sheet  bars       47 

Hot  rolled  rods.  Grades  "A"  and  "C"  (base)       50 
Cold  drawn  rods,  Grades  "A"  and  "C"  (base)       60 
Copper  nickel  ingots       37 
Hot  rolled  copper  nickel  rods  (base)       45 

Manganese  nickel  hot  rolled  (base)  rods  "D" — low  manganese  54 
Manganese  nickel  hot  rolled  (base)  rods  "D" — high  manganese  57 
Base  price  of  monel  metal  in  cents  per  lb.,  f.o.b.  Bayonne,  N.  ].: 
Shot      32.00     Hot  rolled  machined  rods  (base)...     48.00 
Blocks      32.00     Hot  rolled  rods  (base)       40.00 
Ingots     38.00     Cold  drawn  rods  (base)        50  00 
Sheet  bars..  .   40.00     Hot  rolled  sheets  (base)       45  00 

OLD  METALS — Dealers'  purchasing  prices  in  cents  per  pound: 
New  York  Cleveland  Chicago 

Copper,  heavy,  and  crucible      12.  SO 
Copper,  heavy,  and  wire      12.00 
Copper, light,  and  bottoms      10.00 
Lead,  heavy       4.75 
Lead,  tea       4.25 
Brass,  heavy   ,  7.00 
Brass,  light       6.00 
No.  1  yellow  brass  turnings       6 .  50 
Zinc       3.00 

TIN  PLATES— American  Charcoal  Plates— Bright— Cents  per  lb. 

New       Cleve- York         land      Chicago 

"AAA"  Charcoal  Melvn  Grade: 
IC,  20x28,    112  sheets       20.00       18.25         18.50 
IX,  20x28,    112  sheets       23.00       21.00         20.90 

"A"  Charcoal  Allaways  Grade: 
IC,  20x28,    112  sheets       17.00       16.00         17.00 
IX,  20x28,    112  sheets       20.00       18.75         19.60 

_  Coke  Plates,  Bright 
Prime,  20x28  in.: 

100-lb.,        112  sheets       12.50       11.00         14.50 
IC,  112  sheets        12.80       11.40         14.80 

Terne   Plate 

Small  lots,  8-lb.  Coating: 
100-lb.,    14x20         7.00         5.60  7.25 
IC,  14x20         7.25        5.85  7.40 

MISCELLANEOUS 

Cleve- New  York  land       Chicago 

Cotton  waste,  white,  per  lb,...   30.07^@?0. 10  JO.  12         ?0.12 
Cotton  waste,  mixed,  perl  b   055®. 09  .09  .09 
Wiping  cloths  per  M.,  13Jxl3J    50.00         55,00 
Wiping  cloths  per  M.,  13ix20^    55.00        65.00 
Sal  soda,  100  lb.  lots    2.80  2.50  2.65 
Roll  sulphur,  360  lb.  bbl.,  per  100 

lb    2.85  3.25  3.50 
Linseedoil,  per  gal.,  5  bbl.lots...  .86  1.00  .96 
White  lead,  dry  or  in  oil     1001b.  kegs.       New  York,  12.  50 
Red  lead,  dry     lOOIb.  kegs.        New  York,  12.  50 
Red  lead,  in  oil     lOOlb.kegs.       New  York,  14.00 
Fire  clay,  per  75  lb.  bag    .80  1.00 
Coke,  prompt  furnace,  Connellsville   per  net  ton  $7.00 
Coke,  prompt  foundry,  Connellsville   per  net  ton  27.50 

SHOP  SUPPLIES 
Current  Discounts  from  Standard  List* 

New        Cleve- York         land    Chicago 

Machine  Bolts: 

All  sizes  up  to  1x30  in      60-10%   60-10%      60% 
IJand  Ux3in.  uptol2  in       60%   60-10-10%   60-10% 
With  cold  punchsd  sq.  nuts       40%          

With  hot  pressed  hex.  nuts  up  to  1x30 
in.  (plus  std.  extra  of  10%)        45% 

Button  head  bolts,  with  hex.  nuts        30% 
Hex.  head  and  hex.  nut  bolts         35% 

Lag  screws,  coach   screws        £0-5% 
Square  and  hex.  head  cap   screws ,  ,  .  .  75—  10% 
Carriage  bolts,  up  to  1  in.  x  30  in         45% 
Bolt  ends,  with  hot  pressed  nuts       55% 

Tap  bolts,  (h.h.  plus  std,  extra  of  10%)    15% 

Semi-finished  nuts  f  and  larger        70% 

Case-hardened  nuts         65% 
Washers,cast  iron,  |in.,  per  lOOIb.  (net)      35.00 

Washers, cast  iron,  I  in. per  100  lb.  (net)        5. CO 

Washers,  round  plate,  per  100  lb.  Off  list      5.00 

Nuts,  hot  pressed,  sq.,  per  100  lb.  Off  list     3.25 
Nuts,  hot  pressed,  hex.,  per  100  lb.  Off  list     3.25 

Nuts,  cold  punched,  sq.,  per  100  Ib.Offlist     3.25 
Nuts.cold  punched, hex.,per  lOOlb.Offlist     3.25 
Rivets: 

Rivets,  i^in.  dia.  and  smaller       60-10% 
Rivets,  tinned       60-10% 
Button  heads  }-in.,  i-in.,  1x2  in.  to  5 

in.,  per  100  lb   (net)      ?3.60  33.25 
Cone  heads,  ditto   (net)        3.70     3.35 

1|    to    l|-in.    long,    all    diameters, 
£.Vr/J// per  100  lb         0.25     .... 

I  in.  diameter   EXTRA        0,15        
^  in.  diameter    EXTRA       0,50       
1  in.  long,  and  shorter    EXTRA      0,50       
Longer  than  5  in    EXTRA       0.25       
Less  than  200  lb    EXTRA       0,50       
Countersunk  heads     EXTRA 

Copper  rivets   
Copper  burs   

.34.00  off 

65-5% 

.    60-5% 

70-10% 

50-5% 

■       55% 

80% 

33.50 
3.50 

3.50  net 4.00 
4.00 

4.00 4.00 60-10% 

4Jc.  net 

33   10 3.20 

0.15 
0.15 0.50 
0.50 

0.25 0.50 

0.35       .33.35  base 

55-5%        50%      50-10% 
35%  50%         

33.90  net 

75% 

60% 

75-5% 

33.50 3.50 

3.50 
3.50 

3.50 

3.50 

70% 
70% 

0.40        0.35 0.40 

I.ard  cutting  oil  (50  gal.  bbl.)  per  gal.       30.55       30,50       30.67J 
Machine  oil,  lubricating, (50  gal.  bbl.) 

per  gal   
Belting — Present  discounts  from  list  in 

fair  quantities  (j  doz.  rolls) 

Leather: 
Lightgrade           50%     50-5%   60-10% 

Medium  grade      40-5%  40-10-2J%     50% 
Heavy  grade          35% 

Rubber  and  duck: 

First  grade         60-5% 

Second  grade   60-10-5% 
Abrasive  materials — In  sheets 9x11  in.: 

No.  1  grade,  per  ream  of  480  sheets, 
Flint  paper         35 .  84 
Emery  paper   ,,       8.80 
Emery   cloth          27.84 
Flint  cloth,  regular  weigh  t,widrh3i 

in..  No.  1  grade,  per  50  yd.  roll,         4.50 
Emery  discs,  6  in.  dia..  No.  1  grade, 

per  100. Paper    1.32 
Cloth           3.02 

40%       40-5% 
50-10%  40  10% 

60-5%  60-5% 

33.85  36.48 11.00  8.80 
32.75      29.48 

4.95 

1.49 
3.20 
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Okla.,  Taliia — G.  S.  Henry,  311  ivennedy 
BIdg. — one  National  machine  (number  z) 
for   oil   drilling. 

P».,  Franklin — Galena  Signal  Oil  Co., 
C.  A.  Miller,  Supt. — equipment  and  machin- 

ery for  proposed  refinery  at  Point  Rich- 
mond, Cal. 

Pa.,  Franklin — Lakeside  Refining  Co. — 
large  cracking  stills  for  refinery. 

P»„  PIttsfleld — M.  E.  Barton,  Route  1  — 
machinery  and  equipment  for  shoe  repair 
shop. 

Pa.,  RidKHa.r — H.  R.  Smith  &  Co. — ma- 
chinery and  equipment  for  proposed  tannery, 

at  \Vest  Hickory. 
Pa.,  Sharon — Sharon  Furniture  Co.,  Inc., 

J.  Canteloupe,-  Pres. — Machinery  for  the 
manufacture  of  furniture. 

Pa..  Sharon — The  Valley  Packing  Co. — 
machinery  and  equipment  for  proposed 
fruit  packing  plant  addition. 

Pa..  York — F.  A.  Burrows  Mfg.  Co.,  J.  J. 
Mace.  Purch.  Agt. — machinery  and  equip- 

ment for  the  manufacture  of  steam  appli- ances. 

.8.  C,  Saluda — R.  H.  Etheridge,  Wood- 
working mill — four  side  planer  and  maaher, 

for    use    with    blower   system    (used). 

8.  D.,  Florence  —  J.  O'Neill — complete printing   outfit,    presses,    paper   cutter. 
Tenn.,  Nashville  • —  Hermitage  Portland 

Cement  Co..  3rd  Ave.  N.,  R.  T.  Miller,  Secy. 
&  Mgr. — receiving  bids  until  July  1.  on- 
cement  mill  machinery  and  equipment  for 
plant   under   construction. 

Va.,  Cedarblnir  —  Clinch  Valley  BlanUit 
Mill — equipment  (for  the  manufacture  of 
blankets  and  similar  cotton  and  woolen 
goods)  incl.  engines,  boilers,  spoolers,  ex- 

tractors,   looms,    ra^-pickers.    etc. 
Va.,  Xorton — Norton  Mattress  Co.,  C.  M. 

Bandy,  Pres. — additional  machinery  and 
equipment  for  plant. 

Va.,  Stnart — Stuart  Cold  Storage  Co.,  J. 
F.  Re>-nolds,  Secy. — cold  storage  machinery and   equipment. 

Va..  West  Point — J.  W.  Marshall,  flour 
mill — geared  air  conveyor  equipment  for 
sucking  wheat  from  holds  of  vessels,  (new 
or  used). 

W.  Va.,  New  Martinsville — Bd.  of  Educ. 
S.  Bruce  Hall.  Pres. — equipment  for  voca- 

tional department  of  proposed  high  school. 
WlB.,  Cudahy — Cudahy  Brown  Co.,  626 

■Whitaker  Ave..  J.  Lewanowsky,  Purch.  Agt. — special  machinery  for  the  manufacture  of brooms. 

Wis.,  JanrsvUle — The  City  of  Janesville 
c/o  Clerk — machinery  and  equipment,  in- 

cluding bucket  conveyors,    for  gravel  pit. 
WU..  Mellon — Universal  Toy  &  Novelty 

Co. — woodworking  mchy.  for  proposed  toy factory. 

WU..  Milwankee — Barg  &  Foster,  171 
Bway;  W.  H.  Barg.  Purch.  Agt.— machin- 

ery for  the  manufacture  of  candy,  incl.  gas furnace. 

W'U,  Milwankee  —  N.  J.  Bertha,  1004 
Newhall  St. — one  electric  charging  machine for    garage. 

WU.,  Milwankee — H.  J.  Esser.  82  Wis- 
consin St.,  Archt.  and  Engr.,  for  Claybourn 

Proces.s  Corp. — one  3  ton  and  one  10  ton 
cranes  for  proposed   plant. 
WU.,  Milwaukee  —  M.  Feldman,  1513 

Cherry  St. — complete  equipment  and  ma- 
chinery for  laundry. 

WU..  Milwankee — The  Kidwell  Boiler  & 
Engine  Co..  288  East  Water  St. — boiler  shop 
equipment. 

.  y^J'-  •*•"•■<» — Omro  Co-operative  Butter ft  Cheese  Co. — equipment  for  proposed  mod- 
ern creamery  and  cheese  factory. 

WU.,  Racine — Belle  City  Incubator  Co., 15th   St. — one  monorail  crane. 
WU..  Slincer — E.  C.  Kohl — machinery  for laundry. 

WU,  Wautoma.— I.,.  Chaimson  —  seed 
grinding  machinery  to  be  msqiI  with  gas engine   power. 

Ont.,  Hnntsvllle — Muskoko  Wood  Mfg Co.— special  machinery  and  equipment  for the  manufacture  of  wood  products  for  pro- posed plant. 
Ont.,      London — Carting     Brewery     Co   equipment  for  the  manufacture  of  near beer. 

Ont..  Ottswa~F.  H.  Plant.  Ltd.,  107 Murray  St. — wood;vorking  machinery  for proposed  wagon  factory. 

».9''H ''""'"*<' — "^^"^  Wilson-MoGovern  Co.. Ltd.,  Lumnden  Bldg. — one  lH  ton,  four wheel,  narrow  gage  locomotive  crane tused). 

Ont.,  Welland — Universal  Casket  Co , «.  A.  Basque,  Pres.— special  machinery  for 

the   manufacture   of  caskets   for   proposed 

plant. 
Que.,  Montreal — S.  Meer,  1618  Bordeaux 

St. — equipment  for  blacksmith  shop  and foundry. 

Ull   •tllltllllllllllllllllllllllt llllllllillllllllllllllllK 

Metal  Working  Shops 
I   tlMIMIIMIIMlllllMlllllilllii 

Cal.,  Bakersfield — Atchison,  Topeka  & 
Santa  Fe  R.  R.,  Ry.  Exch.,  Chicago,  111., 
is  having  plans  prepared  for  the  construc- 

tion of  machine  shops,  etc.,  on  a  20  acre 
site,  here.  Estimated  cost  $400,000.  R.  B. 
Ball,  c/o  Atchison,  Topeka  and  Santa  Fe 
R.  R.,  221  South  Bway,  Los  Angeles,  Ch. 
Engr.  Coast  Line  Div. 

California — Hurley  Machine  Co.,  West 
22nd  and  South  .54th  Aves.,  Cicero,  111., 
plans  to  build  an  electrical  manufacturing 
plant,  on  the  Pacific  Coast,  here.  Site  not 
yet  purchased.     Estimated   cost   $1,000,000. 

ni.,  Chicago — Mundie  &  Jensen,  Archts., 
139  South  La  Salle  St..  are  receiving  bids 
for  the  construction  of  a  1  and  2  story  30  x 
299  and  157  x  299  ft.  storage  and  garage 
buildings,  on  Lawrence  St.  near  Western  St., 
for  The  Fair  Department  Store,  State  and 
Adams  Sts.     Estimated  cost   $230,000. 

Mich.,  Detroit — Fisher  Body  Co.,  Genl. 
Motors  Bldg.,  had  plans  prepared  for  the 
construction  of  a  6  story,  102  x  979  ft. 
factory  addition  for  the  manufacture  of 
automobile  bodies,  on  Fort  St.  A.  Kahn, 
1,000  Marquette  Bldg.,  Archt. 

Mich.,  Grand  Rapids — Hayes-Iona  Co., 
Inc.,  Muskegon  St.,  N.  W.,  plans  to  build  a 
factory  addition  for  the  manufacture  of 
auto  bodies.  Private  plans.  Engineer  not 
announced. 

N.  Jt.,  Mt.'  Holly — Folsom  &  Stanton, Archts.,  10  South  18th  St.,  Phila.,  are  re- 
ceiving bids  for  the  construction  of  a  1 

story,  40  x  100  ft.  garage,  here,  for  W.  D. 
Marren,  Mt.  Holly.     Estimated  cost  $40,000. 

N.  J.,  Perth  Ambo.y — Standard  Under- 
ground Cable  Co.,  50  Church  St.,  New  York 

City,  is  receiving  bids  for  the  construction 
of  a  3  story,  50  x  150  ft.  factory  on  Wash- 

ington St.,  here.  H.  J.  Lewis,  336  4th  Ave., 
Pittsburgh,  Pa.,  Engr. 
N.  Y.,  Brooklyn — Studebaker  Co.  of 

Amer.,  1700  Bway,  New  York,  has  awarded 
the  contract  for  the  construction  of  a  3 
story,  190  x  220  ft.  service  building,  on 
Dean  St.,  here.     Estimated  cost  $275,000. 

N.  Y.,  Buffalo — H.  N.  Kraft,  (represent- 
ing owner)  26  Summit  Ave.,  plans  to  build 

an  8  story  garage,  on  Main  and  Elmwood 
Sts.  Owner's  name  withheld.  Architect not  announced. 

N.  Y.,  New  York — O.  Sinauer,  c/o  N. 
Langer.  Engr  and  Archt.,  81  East  125th  St., 
will  build  a  1  story  garage,  at  234  West 
154th  St.,  by  day  labor.  Estimated  cost 
$50,000. 

N.  Y.,  Rochester — Brockway  Motor  Truck 
Co.,  Cortland,  is  receiving  bids  for  the  con- 
.struction  of  a  49  x  176  ft.  service  station, 
18  ft.  high,  on  South  Ave.,  here.  Esti- 

mated cost  $20,000.  Architect  not  an- nounced. 

O.,  Canton — Pearl  Motor  Car  Co.,  plans 
to  build  a  2  story  garage,  and  will  have 
18.000  sq.ft.  of  floor  space  exclusively  for 
sales,  at  6th  and  Market  Sts.  Estimated 
cost  $175,000. 

C,  Cleveland — Ferro  Machine  and  Fdry. 
Co.,  3166  East  66th  St.,  has  awarded  the 
contract  for  the  construction  of  a  1  story, 
66  x  160  ft.  \varehou.se  and  machine  shop. 
Estimated  cost  $50,000.     Private  plans. 

O.,  Cleveland — The  York  Ohio  Ice  Ma- 
chine Co.,  1106  Woodland  Ave.,  has  awarded 

the  contract  for  the  construction  of  a  2 
storj',  100  X  132  ft.  factory,  office  and  ware- 

house, at  West  28th  St.  and  Washington 
Ave.  Estimated  cost  $60,000.  E.  McGeorge, 
1900  Euclid  Ave.,  Archt. 

Pa.,  Charleroi — G.  Woodward,  plans  to 
build  a  3  story,  88  x  100  ft.  service  and  re- 

pair .shop.  Estimated  cost  $45,000.  Private 
plans. 

Pa.,  Phila. — Fidelity  Machine  Co.,  4015 
Paul  St.,  has  awarded  the  contrast  for  the 
rcmstruction  of  a  1  story,  86  x  160  ft. 
and  a  2  story,  40  x  86  ft.  machine  shop, 
at  Pike  St.  and  Frankford  •  Ave.  Private 
plans. 

Pa.,  Phila. — Osman  &  Holman,  121  West 
NVyoming  St..  are  receiving  bids  for  the 
construction  of  a  2  story,  89  x  125  ft.  gar- 

age, on  Green  St.  and  Queen  Lane.  Esti- 
mated cost  $60,000.     Private  plans. 

Pa.,  Phila. — Supplee-Wills-Jones  Co.,  2eth and  Jefferson  Sts.,  has  awarded  the  con- 
tract for  a  2  story,  80  x  90  ft.  garage  and service  building,  at  1520  North  Stillman 

St.    Estimated  cost  $55,000.     Private  plans. 

r«?*„-'  P'ttsbnrsh- J.  D.  Mcllroy  &  Sons. 508  2nd  Ave.,  is  having  plans  prepared  for the  construction  of  a  1  story  factory  for  the manufacture  of  .sheet  metal  products.  Esti- 
mated cost  $40,000.     Private  plans. 

R.  I.,  Providence — Power  &  Mayer  Mfg Co.,  150  Chestnut  St.,  are  having  plana prepared  for  the  construction  of  a  2  story 
90  X  90  ft.  factory  addition,  for  the  manu- facture of  jewelry,  on  Chestnut  and  Elm Sts.  E.stimated  cost  $50,000.  Perry  & 
Whipple,  Rhode  Island  Hospital  Trust 
Bldg.,   Engrs.   and   Archts. 

W.  Va.,  Parkersbur^ — Seward  Wire  Co., 17  West  4  2d  St.,  New  York,  has  awarded the  contract  for  the  construction  of  a  1 
story,  60  X  SO  X  200  ft.  manufacturing  plant here.     Estimated   cost  $200,000. 

™^'-.  ̂ '?,-,  S'stervllle— Grant  Automatic Plowing  Valve  Co.  plans  to  build  a  1  story, 
80  X  100  ft.  manufacturing  plant.  Esti- mated cost  $40,000.  P.  J.  McCoy.  Secy Architect  not  selected. 

r.  ̂'o*;'.  Appleton— Scolding  Lock  Hair  Pin Co.,  844  College  Ave.,  has  awarded  the  con- tract for  the  construction  of  a  1  story  4) 
X  200  ft.  factory.  Estimated  cost  $50,000. 
.o  Wis.,  Sladison — Madison  Gas  &  Electric Co.,  120  East  Main  St..  has  awarded  the contract  for  the  construction  of  a  1  story 
50  X  7a  ft.  garage  on  Blount  St.  Esti- mated cost   $40,000. 

Wis..  Madison — J.  Peterson,  102  South Orchard  St.,  has  awarded  the  contract  for the  construction  of  a  1  storv,  114  x  117  ft 

fcn'li?;'?,'    °"    Monroe    St.      Estimated     cost Wis.,  Milwaukee — M.  Tullgren  &  Sons Archts.,  425  East  Water  St.,  will  soon award  the  contract  for  the  construction  of 

l<  ̂.v,^o°.''^A  ̂ "'^  "  150  ft.  garage,  for  th- 
blxth  St.  Garage  Co.,  c/o  Architects.  Esti- mated cost  $200,000. 
Wis.  Plttsvill.-— P.  A.  Hagen,  Marsh- 

held,  plans  to  build  a  1  and  2  story,  75  x  80 
ft.  garage.  Estimated  cost  $50,000.  Archi- tect not  selected. 

Wis.,    Wausan — D.    J.    Murray    Mfg.    Co 
has    awarded    the    contract    for    the    con- struction of  a  1  .story,   60  x  228  ft.  machine 
shop  addition.     Noted  May  18. 

Ont.,  Gait — A.  D.  Porter  Mfg.  Co.,  Hob- 
son  St.,  plans  to  build  a  specialties  plant  for the  manufacture  of  pressed  steel  and  brass 
products  for  the  plumbing,  hardware,  shoe and  furniture  trades. 
7iiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiii   tiitii ■■•mnMiiiiiiitiiiuniiitiiiitiiitiiii 
General  Manufacturing  j 
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Cal.,  Alameda — H.  Hirschbeck.  2143  Ala- 
meda Ave.,  has  awarded  the  contract  for 

the  construction  of  a  1  story  dyeing  and 
cleaning  plant,  at  2309  Encinal  Ave.  Esti- 

mated cost  $5,850. 

Pa.,  Phila — Barrie  &  Sons,  1312  Walnut 
St.,  has  awarded  the  contract  for  the  con- 

struction of  a  3  story,  22  x  106  ft.  printing 
building.  Estimated  cost  $80,000.  Private 

plans. Va..  Suffolk — Parker  Buggy  Co.  plans  to 
rebuild  its  plant  which  was  recently  de- 

stroyed by  fire.  Loss  $150,000.  D.  E. 
Parker,   Pres. 

Wig.,  Cndah.v — Bd.  of  Vocational  Educ. 
plans  to  build  a  2  story  vocational  school. 
Estimated  cost  $75,000  to  $100,000.  J.  P. 
Beuscher,  Secy.  Rosman  &  Wierdsma,  424 
Jefferson  St.,  Milwaukee,  Archts. 

Wis.,  Milwaukee — H.  E.  Krueger,  1014 
Holton  St.,  has  awarded  the  contract  for 
the  construction  of  a  2  storv,  30  x  50  ft 
bakery  on   Holton   St. 

WU.,  New  London — Hamilton  &  Sons 
Cannery  Co.,  has  awarded  the  contract  for 
the  construction  of  a  2  storv,  50  x  75  ft 
cannery  factory.     Estimated  cost  $45,000. 

Ont.,  Bownianville  —  Thomson  Knitting 
Co.  has  awarded  the  contract  for  the  con- 

struction of  a  2  story,  50  x  150  ft.  knitting 
mill.  Estimated  cost  $100,000.  A.  Wilson 
Mgr. 

Ont.,  Ottawa — F.  H.  Plant,  Ltd.,  107 
Murray  St.,  has  awarded  the  contract  for 
the  construction  of  a  factory  for  the  manu- 

facture of  wagons. 

Ont.,  Owen  Sound — Bd.  of  Educ.  plans 
to  build  a  technical  school,  including  man- 
ual  training  department,  physics  and 
chemistry  laboratories,  etc.  E.stimated  cost 
$200,000.     F.  H.  Rutherford,  Secy. 

Ont.,  Toronto — Coca-Cola  Co.,  65  Bell- 
woods  Ave.,  plans  to  build  a  2  story,  100 
X  260  ft.  coca-cola  plant.  Estimated  cost 
$200,000.     G.  A.  Porter,  Mgr. 

Ont.,  Toronto — J.  Kronick,  c/o  L.  Coldoff, 
313  Grace  St.,  has  awarded  the  contract 
for  the  construction  of  a  3  story,  50  x  118 
ft.  steam  laundry  on  Bloor  and  Grace  Sts. 
Estimated  cost   $25,000. 
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The  Making  of  Radio  Apparatus 
Some  of  the  Methods  Used  in  Making  the  Various  Metal  Parts  in  the  Winding  of  Coils 

and  in  the  Assembling  of  the  Complete  Apparatus 

By  FRED  H.  COLVIN 
Editor,  American  Machinist 

THE  use  of  radio,  due  to  the  fascination  of  taking 
things  out  of  the  air  and  the  broadcasting  of 
interesting  news  and  music  to  be  picked  up,  has 

become  phenomenal.  Factories  are  taxed  to  their 
utmost   to  supply   radio   apparatus   and   new  ones   are 

The  illustrations  that  follow  will  show  some  of  the 

ingenious  methods  devised"  by  production  manager 
M.  P.  Stevens,  and  others  for  producing  interchange- 

able parts  such  as  is  necessary  in  quantity  production. 
F,ack  of  this  production,  however,  is  the  design  of  the 

FIG.    1.      BE.VDING   ALUMINUM   FRAMES.      PIG.    2.     WINDING  COILS  FOR  RHEOSTATS 

i 

FIG.   3.      BENDING  THH  VARIOUS   WIRE   CONNECTIONS 

springing  up  almost  overnight.  The  American  Radio 
and  Research  Corporation,  Medford  Hillside,  Mass., 
while  not  a  newcomer  in  the  field,  has  a  very  interesting 
and  modern  factory  that  has  been  in  operation  several 
years.  Its  exjierience  in  making  radio  apparatus  for  the 
Navy  during  the  war  put  it  in  an  excellent  position  to 
take  up  and  develop  what  we  may  call  amateur 
apparatus. 

various  "Amrad"  units,  to  standard  outside  dimensions 
so  they  can  be  readily  assembled  either  as  separate 
units  or  combined  into  more  complete  apparatus  at  will. 
As  will  be  seen  in  later  illustrations,  the  large 

number  of  frames,  such  as  shown  at  A  in  Fig.  1,  are 
bent  up  from  aluminum  alloy  strips.  These  strips  are 
first  punched  with  the  three  holes  shown  and  are  then 
placed  in  the  bending  fixture,  being  located  by  a  pin  in 
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FIG.  4.     PUNCHING  SPIDERS  FOR  THE  VARIOMETERS.     FIG.    5.     WINDING  THE   BASKETBALL  VARIOMET
ERS 

FIG.   6.     ASSEMBLING  THE  VARIOMETERS  AND  SOLDERING  CONNECTIONS 

the  block  B  which  fits  into  the  large  central  hole.  This 
block  is  then  moved  rearward  by  the  cam  handle  C 
and  clamps  the  strip  against  the  stationary  block  at 
the  back  of  the  fixture.  Bending  arms  Z>  and  E  are 
then  swung  around  by  means  of  the  handles  shown, 

bending  both  ends  of  the  strip  at  right-angles. 
The  shape  and  direction  of  the  bend  at  the  lower  end 

are  easily  controlled.  The  handles  are  hinged  to  the 
backs  of  the  bending  arms  and  are  provided  with  pins 
as  at  F.  With  these  pins  locked  in  the  holes  G,  the 
ends  of  the  strips  can  be  bent  in  or  out  by  the  project- 

ing blocks  H.  These  blocks,  each  controlled  by  handles 
as  at  /,  are  normally  below  the  surface  of  the  bending 
fixture,  but  have  been  raised  so  as  to  show  their  shape 
and  purpose.  With  the  side  strip  firmly  clamped 
between  the  bending  arms  and  the  stationary  block  it 
it  is  an  ea-sy  matter  to  bend  the  ends  in  either  direction 
by  simply  raising  the  blocks  H  on  each  side  of  the  strip 
and  then  swinging  the  handles  in  the  desired  direction. 
A  simple  winding  fixture  for  resistance  coils  or 

rheostats  is  shown  in  Fig.  2.  Here  the  flat  fiber  strip 
A  which  forms  the  core  is  slipped  into  the  block  B  with 

just  enough  projecting  to  fit  into  the  rotating  holder 
shown  in  the  toolpost.  The  wire  C  comes  from  the  reel 

at  the  back,  being  threaded  through  the  strip  of  belt  D, 
which  acts  both  as  a  straightener  and  a  brake,  passes 

through  the  friction  guide  shown  clamped  to  the 

steadyrest  and  is  wound  around  the  core  at  the  proper 

pitch  by  having  the  lathe  carriage  geared  to  the  lead 
desired.  As  the  coil  is  wound,  the  core  pulls  out  of  the 

block  B,  the  number  of  turns  being  controlled  by  the 

length  of  the  core  and  the  lead  of  the  coil.  The  wire 
is  then  cut  off  and  another  core  inserted  in  much  less 
time  than  it  takes  to  describe  it. 

In  addition  to  the  rheostat  and  other  coils,  there  are 

a  large  number  of  connecting  wires  necessary,  some  of 

which  may  be  seen  in  Fig.  3.  This  illustration  also 

shows  some  of  the  methods  of  bending  loops  and  of 

locating  them  in  the  right  place.  The  fixtures  are  very 

simple,  the  one  at  A  making  right-angle  bends  at  any 
desired  distance  from  the  end,  the  location  of  the  bend 

being  controlled  by  a  stop  block.  A  sample  board  shows 

exactly  the  kind  of  bends  desired  and  an  experienced 
girl  can  turn  them  out  very  rapidly.     The  little  fixture i 
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B  simply  puts  a  kink  in  the  end  of  the  wire,  at  the 
desired  point.  At  C,  D  and  E  are  small,  easily  worked 
fixtures  for  bending  loops  in  the  ends  of  the  wires. 

Going  from  the  rheostats  and  connecting  wires  to  the 
making  of  the  so-called  basketball  variometer,  we  find 
some  extremely  interesting  methods.  The  basketball 
frame  is  made  in  halves  from  a  sheet  of  thin  fiber  in 
which  four  holes  have  been  punched  in  the  corners  for 
locating  and  carrying  them  under  the  punching  machine 
as  shown  at  A  in  Fig.  4.  This  machine  has  an  indexing 
table  of  the  usual  type  and  the  indexing  mechanism  is 
shown  at  B,  C  being  a  brake  to  prevent  the  rotating 
table  from  being  carried  beyond  the  proper  point.  The 
completed  spider  or  half  frame  is  shown  at  D,  while  E 
shows  the  sheet  just  before  separating  the  spider  from 

The  frames  or  spiders  then  go  to  the  winding 
machines  shown  in  Fig.  5,  where  they  are  clamped  by 
large  washers  as  at  A,  that  fit  over  the  spherical  fo  ms 
and  shape  the  arms  of  the  spiders  to  conform  with 
them.    The  spiders  are  then  wound  with  insulated  wire 

with  a  rapidity  that  is  almost  unbelievable  when  it  is 
considered  that  the  wire  must  go  under  one  prong  and 
over  the  next  as  the  spiders  revolve.  The  winding 
spindles  are  driven  by  small  electric  motors  each  con- 

trolled by  a  foot  operated  clutch  and  the  girls  become 
so  expert  that  the  winding  is  practically  continuous. 
The  wire  comes  up  over  the  pulleys  as  at  B  and 
runs  between  the  fingers  of  the  girl's  right  hand  as 
she  guides  it  over  and  under  alternate  prongs.  At  the 
same  time  the  finger  of  the  left  hand  raises  every 
second  prong  so  as  to  have  the  wire  slip  under  it  easily. 
This  is  one  of  the  best  examples  of  what  efficiency  ex- 

perts call  "automaticity"  that  the  writer  has  ever  seen. The  stacks  of  completed  halves  on  the  bench  give  an idea  of  their  appearance. 
The  assembling  of  the  halves  into  the  complete  sphere 

or  basketball  requires  very  careful  riveting.  Tubular 
rivets  are  used  in  the  small  machine  shown  at  A  in  Fig. 
6.  Here  it  is  necessary  to  insert  the  rivet,  place  the 
prongs  over  the  anvil  and  bring  down  the  plunger  for 
each  prong.     As  with  winding,  the  girls  become  very 

FIG. 
ASSEMBLING  A  TRAXSFORMER  CORE.     PIG.  8.    ANOTHER  ASSEMBLY  FIXTURE 

.FIG.   9.      Tlil;K.\ul.\G   STUDS   I.\  A  DitlLLING  MACHINE FIG.   10.     ASSEMBLING  AND  STAKING   BINDING  POSTS 
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PIG.   11.     ASSEMBLING  STUDS  BY  POWER 

expert  and  the  work  proceels  very  rapidly.  The  most 
difficult  part  of  the  riveting  operation  is  to  join  and 
rivet  the  outer  basketball  over  the  small  one  which  goes 
inside,  great  care  being  necessary  in  avoiding  the  arms 
of  the  inner  ball  when  placing  the  outer  arms  on  the 
anvil  for  riveting. 

At  the  left  is  shown  one  of  the  numerous  soldering 
operations.  In  this  operation  all  metal  connections  are 
soldered  to  various  parts  of  the  coils  and  also  the  con- 

necting wires  which  lead  to  the  various  connections  and 
controls.  The  electric  soldering  iron  is  particularly 
useful  in  delicate  work  of  this  kind.  Several  com- 

pleted coils  are  shown  on  the  bench  and  can  be  seen 
more  in  detail  as  the  instruments  progress  toward  final 
assembling. 

A  small  transformer  plays  an  important  part  in  radio 
work  and  Figs.  7  and  8  show  how  the  transformer 
cores  are  assembled  inside  the  windings  or  coils.  The 
shape  of  the  stampings  can  be  seen  at  A,  Fig.  7,  the 
assembling  operation  being  to  insert  the  central  tongue 

FIO.  12.    AN  A8SEMBLINQ  FIXTURE  FOR  UNIT  FRAMES 

through  the  opening  in  the  coil.  The  coil  is  mounted 
on  the  revolving  table  B  and  held  in  place  by  a  thin 
sheet-metal  strap  over  the  top  and  clamped  at  C.  The 
girls  bring  the  central  tongue  of  a  stamping  so  that  it 
can  be  entered  through  the  opening,  and  push  it  over 
until  it  surrounds  the  coil  as  shown.  The  table  is  then 

turned  halfway  round  and  the  next  stam'^ing  put  in 
from  the  opposite  side.  The  stampings  are  alternately 
placed  until  the  required  number  have  been  put  in. 

Another  form  of  transformer  is  shown  in  Fig.  8, 
the  stampings  which  form  the  core  being  very  similar 
in  both  this  and  the  previous  case.  This  view  shows  a 
measuring  or  counting  device  at  A,  which  enables  the 
operator  to  select  the  correct  number  of  stampings 
without  counting  them.  She  simply  gathers  a  small 
bunch,  puts  them  in  place  as  shown  and  brings  down 
the  lever  B.  The  pointer  C  indicates  when  the  correct 
amount  has  been  secured.  There  are  two  lines  which 
give  the  upper  and  lower  limits  permissible  in  each core. 

When  the  correct  number  of  stampings  have  been 
selected,  they  are  threaded  into  the  core  in  a  verv 
simple  manner  as  explained  in  connection  with  Fig.  7. 
except  that  they  are  all  inserted  in  the  same  direction, 

which  obviates  the  necessity  for  the  revolving  "cable. 
The  core  D,  Fig.  8  is  clamped  in  position  by  the  lever 
E,  which  is  operated  by  foot  pressure  and  locked  in 
position  by  suitable  notches.  With  the  core  held  firmly 
in  position,  the  stampings  are  threaded  through,  the 

upper  ends  sliding  over  the  sheet-metal  protector 
attached  to  the  clamping  device.  In  this  way  the  core 

is  readily  put  in  place  inside  the  coil  and  is  '■eady  to  be 
connected  in  the  frame  shown  at  G. 

Work  of  this  kind  requires  a  larger  number  of  studs 
and  in  order  to  prevent  tying  up  an  automatic  screw 
machine,  they  are  being  made  very  successfully  in  the 
f  ingle-spindle  drilling  machine  shown  in  Fig.  9.  Here 
a  Gronkvist  chuck  is  put  in  the  drilling  machine  spindle 
and  a  Geometric  self-opening  diehead  is  held  in  a 
three-jawed  chuck,  which  in  turn  is  clamped  to  the 
drilling  machine  table.  The  operation  is  practically 
continuous  as  the  brass  rods  can  be  inserted  and  re- 

moved from  the  chuck  without  stopping  the  spindle  and 
the    self-opening   diehead    obviates    the    necessity    for 
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PIG.    13.     ASSEMBLING  OPERATIONS  ON  THE   COMPLETE    UNITS 

reversing  the  spindle.  The  studs  are  threaded  very 
quickly  in  this  way  and  by  placing  them  on  the  chute 
A  they  fall  directly  into  a  box  which  prevents  fu.ther 
handling  until  they  are  ready  to  be  taken  to  the  next 
operation. 

The  assembling  of  small  parts  can  easily  consume  an 
inordinate  amount  of  time.  It  also  affords  opportunity 
for  many  ingenious  devices,  one  of  which  is  shown  in 
Fig.  10,  where  connections  are  being  fastened  to  an 
insulated  panel  that  belongs  in  front  of  a  combination 
of  three  separate  units.  The  screw  connections  that 
have  previously  been  assembled  are  placed  in  bushings 
in  the  plate  A.  Each  bushing  has  a  c  ossbar  which 
engages  a  slot  in  the  end  of  the  stud  and  holds  it  ̂ rom turning.  The  panel  is  then  put  in  position  over  the 
studs,  a  nut  is  slipped  in  the  friction  chuck  B  and  the 
panel  moved  to  bring  it  in  the  proper  position.     Each 

nut  is  driven  home  with  the  same  tension,  the  clutch 
slipping  as  soon  as  it  has  been  put  in  place. 

In  Fig.  11  is  shown  the  way  the  studs,  which  are 
really  binding  posts,  are  made  ready  for  assembling. 
The  thumbnut  and  washer  are  screwed  on  by  means  of 
the  power-driven  head  at  A.  The  head  of  the  stud  is 
held  by  friction  and  the  two  parts  screwed  into  place 
very  rapidly.  The  gage  for  measuring  the  proper 
location  of  'the  threaded  washer  is  shown  at  B. When  the  washer  is  correctly  located,  it  is  staked  in 
position  against  turning  by  means  of  the  little  machine 
at  C.  This  machine  is  in  reality  a  large  automatic 
center  punch  in  which  the  staking  is  done  by  a  hollow 
punch  with  four  prongs  that  surround  the  stud  and  rest 
on  the  underside  of  the  threaded  washer.  The  pres- 

sure on  the  pedal  compresses  a  spring  and,  at  the 
proper  point,  releases  a  trip  so  that  the  spring  drives 

FIG.   14.     GIVING  EVERT  UNIT  ITS  FINAL  TEST 
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the  punch  into  the  washer  with  a  sharp  blow.  The  four 

prongs  already  mentioned  stake  the  metal  so  as  to  grip 

the  binding  post  stud  firmly  and  prevent  them  from 
turning. 

In  Fig.  12  is  to  be  seen  the  assembling  of  one  of  the 

units  consisting  primarily  of  a  frame  of  two  aluminum 

strips  somewhat  similar  to  the  one  shown  in  Fig.  1. 

This  strip  happens  to  be  for  a  vacuum  tube  detector,  the 

lamp  socket  being  shown  in  the  unit  on  the  bench.  The 

assembling  frame  is  illustrated  at  AAA  and  includes 
two  rods  BB  under  which  the  framework  is  slipped. 
The  screwdriver  C  fits  into  any  one  of  the  slots  of  the 
fixture  at  D  and  holds  the  screws  against  turning  while 

the  nuts  are  being  tightened  in  place  by  the  socket  wrench 
shown.  This  screwdriver  is  easily  moved  from  place  to 

place  and  affords  a  convenient  method  of  assembling 
work  of  this  kind. 

In  Fig.  13  the  units  are  shown  approaching  comple- 
tion at  one  of  the  assembly  benches.  The  basketball 

variometers  are  much  in  evidence  here,  as  are  the 
aluminum  frames  shown  in  Fig.  1  and  the  branch  wires 

previously  referred  to. 
After  the  complete  assembly  every  unit  is  thoroughly 

tested,  some  of  the  tests  being  shown  in  Fig.  14.  These 
tests  check  up  all  the  work  previously  done,  and  insure 
the  apparatus  being  in  working  condition  when  it  leaves 
the  plant.  Many  new  developments  are  on  the  way,  and 
improvements  are  to  be  expected  from  time  to  time. 

But  with  the  units  designed  and  constructed  as  illus- 
trated herewith,  changes  and  additions  can  be  readily 

made  to  keep  pace  with  future  developments. 

Use  After  Rejection  Constitutes 
Acceptance  by  the  Buyer 

By  Leslie  Childs 

Purchasers  of  machinery,  under  sales  contracts  in 

which  provision  is  made  for  a  definite  trial  period,  will 
do  well  to  bear  in  mind  a  decision  recently  handed  down 
by  the  Wisconsin  Supreme  Court  in  the  case  of  Fox  vs. 
Wilkinson,  133  Wis.  337. 

Fox,  the  plaintiff  and  buyer  in  the  case,  entered  into 
a  contract  with  Wilkinson,  the  defendant  and  seller, 
to  purchase  from  the  latter  a  traction  engine.  Wilkin- 

son agreed  to  take  $400  and  an  old  horsepower  drive 
for  the  engine.  The  contract  provided,  among  other 
things,  that  Fox  was  to  have  ten  days  in  wjiich  to  test 
the  engine.  Upon  delivery,  Fox  used  the  engine  on 
some  six  or  seven  different  days;  decided,  finally,  that 
it  was  defective ;  that  he  would  not  accept  it,  and  served 
notice  upon  Wilkinson  to  that  effect.  After  notifying 
Wilkinson,  however,  it  appears  that  Fox  continued  to 
use  the  engine  for  about  a  day  and  a  half.  Wilkinson 

declined  to  accept  the  rejection,  claiming  that  the  con- 
tinued use  of  the  engine  by  Fox,  after  rejection,  con- 

stituted an  acceptance.  Wilkinson,  in  the  meantime,  it 
80  appears,  had  been  given  possession  of  the  old  horse- 

power drive.  Upon  the  refusal  of  Wilkinson  to  accept 
the  rejection  by  Fox,  Fox  immediately  brought  action 
against  Wilkinson  to  recover  the  horsepower  drive. 

This  action  on  the  part  of  Fox  brought  into  issue,  at 
the  outset,  the  question  of  his  right  to  rescind  the 
contract  in  the  light  of  his  use  of  the  engine  after  hav- 

ing formally  rej»;cted  it.  The  case  reached  the  Supreme 
Court  on  appeal,  and  that  body,  laying  down  the  gen- 

eral rule  governing  cases  of  this  kind,  said  in  part: 
When  a  purchaser  has  the  right  to  subject  the  article  to 

trial,  the  mere  use  is,  of  course,  ambiguous,  for  it  may  be 

for  the  purpose  of  trial;  but,  when  the  test  is  complete  so 
that  the  purchaser  has,  to  his  satisfaction,  ascertained  all 
that  trial  can  teach  him,  and  determined  that  the  article 
does  not  satisfy  the  contract,  then  that  element  of  ambi- 

guity is  eliminated  in  the  construction  of  any  subsequent 
acts  of  dominion  or  use.  After  that  certainly  any  unneces- 

sary application  of  the  article  to  his  advantage  and  benefit 
would  in  honesty  be  consistent  only  with  a  decision  to 
become  or  continue  owner.     .     .     . 

Reviewing  the  facts  in  the  case  and  applying  the  gen- 
eral rule  thereto,  the  court  said: 

Applying  these  rules  of  law  to  the  instant  case,  we  find 
it  established  as  fact  that,  about  noon  of  Aug.  27,  the 
plaintiffs  (Fox)  had  so  completed  the  trial  to  which  they 
were  entitled,  that  they  had  ascertained  that  the  engine 
would  not  work  as  guaranteed,  and  had  determined  not  to 
accept  it  as  satisfying  the  contract  of  sale,  and  had  for- 

warded notice  of  such  defect  and  determination  to  the 
seller.     .     .     . 

The  trial  being  complete,  and  the  inadequacy  of  the 
article  to  fully  satisfy  the  calls  of  the  contract  being  estab- 

lished, the  plaintiffs  (Fox)  had  the  election  to  reject  it 
altogether  and  rescind  the  sale,  or,  in  certain  business 
exigencies,  to  retain  it  as  of  some  value,  and  pay  such  sum 
as  might  be  proper  after  due  allowance  for  its  defects.  .  .  . 

In  this  situation,  and  with  this  right  of  choice,  they  made 
use  of  the  engine  for  their  own  benefit  for  the  remainder 
of  the  27th  and  until  noon  of  the  28th  of  August.  There 
is  no  proof  of  any  special  exigrency  rendering  such  use 
unavoidable.  Under  authority  of  our  decisions,  such  acts 
can  have  but  one  construction.  They  must  be  deemed  to 

unambiguously  declare  plaintiff's  (Fox)  election  to  become owners.     .     .     . 

The  court  concluded  by  affirming  the  judgment 
rendered  in  the  lower  court  in  favor  of  the  sellers 

(Wilkinson),  holding  that  the  use  of  the  engine  after 
its  rejection  by  Fox  constituted,  in  effect,  an  acceptance. 

This  decision  should  serve  as  a  warning  to  the  pros- 
pective purchaser  of  equipment.  If  a  purchase  contract 

be  entered  into,  its  terms  and  provisions  must  be  re- 
spected to  the  letter  by  both  parties.  If  the  article 

or  piece  of  equipment  purchased  prove  unsatisfactory 
during  a  definite  trial  period,  formal  written  notice  of 
rejection  should  be  served  upon  the  seller  by  the  buyer. 
Failure  to  observe  this  important  point  may  be  held  to 
constitute  an  acceptance,  as  has  been  shown  in  the  case 
here  cited.  If,  for  any  reason  the  trial  period  agreed 

upon  be  found  of  insufficient  length,  and  extension  of 
time  be  desired,  such  extension  should  be  taken  care 
of  in  a  separate  agreement  in  writing  between  the 

contracting  parties.  Failure  to  observe  this  common- 
sense  rule  has  been,  too  often,  the  cause  of  unwarranted 

expense  and  disagreeable  litigation. 

Orders  vs.  Instructions 
By  C.  E.  Jenson 

It  is  one  thing  to  issue  an  order  to  do  a  certain  job 
in  a  certain  way,  another  to  show  how  to  perform  the 
stated  operation  with  the  proverbial  skill  and  despatch, 

or  "to  the  Queen's  taste"  as  the  saying  still  goes.  In 
fact,  if  some  orders  were  unaccompanied  by  instruc- 

tions they  might  appear  impossible  to  carry  out.  (Some 

are.)  That  method  is  best  which  instead  of  just  emit- 

ting an  order  in  general  terms,  like  "make  six  to 
sketch  and  dimensions,"  dictates  just  what  miachines 
and  appliances  are  to  be  used,  and  to  what  degree  of 
accuracy  and  finish,  which  if  it  does  not  obviate  the 
possibility  of  wrong  work,  at  least  lessens  it  and  (if 

instructions  are  followed  to  the  letter)  places  the  re- 
sponsibility for  total  or  partial  failure  just  where  it 

undoubtedly  belongs — on  the  one  issuing  the  order. 
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Distortion  Produced  in  Casehardening 
Consistent  Minimum  Warpage  in  Manganese  Steel — Large  Holes  Decrease,  Small  Holes 

Increase  when  Carbonized — Greater  Wall  Thickness  Produces  Greater  Effect 

By  a.  a.  blue 
Metallur^st,   Duff  Manufacturing  Co. 

IN  THE  manufacture  of  casehardened  gears,  ratchet 
wheels  and  bushings,  which  involves  comparatively 
small  center  holes  that  must  be  subsequently  ground 

to  fine  tolerances,  it  was  a  difficult  matter  to  predict 
the  size  the  holes  should  be  made  before  carbonizing 

and  hardening  so  as  .to  properly  allow  for  the  grinding. 
The  following  experiments  were  undertaken,  therefore, 
to  arrive,  if  possible,  at  some  generalization  in  this 
regard. 

It  was  felt  that  the  most  significant  variables  to  be 
considered  were:  The  grade  of  steel  used;  the  size  of 
the  opening  as  compared  with  the  diameter  of  the  entire 
piece,  i.e.,  the  wall  thickness;  and  the  nature  of  the 
opening,  as  round,  square,  hexagon. 

The  steels  met  with  in  the  manufacture  under  con- 
sideration were  S.  A.  E.  1,020,  S.  A.  E.  1,114  and  a 

low-carbon,  high-manganese  steel,  all,  of  course,  being 
carbonized.  The  analyses  of  the  samples  used  in  the 
present  tests  were  as  follows : 

Carbon  Manganese  Phosphorua  Sulphur  Chromium 
S.A.E.  1,020         0  26            0.54                0.015  0.044 
S..\.E.  1,114                   0   18            0.67                 0.068  0.084               
Manganese  steel..  .        0  21              1.14                  0.020  0.0J9             0.22 

Disks  1  in.  thick  by  2i  in.  in  diameter  were  prepared 
from  each  of  these  steels,  and  openings  cut  in  them  as 

follows:  2-in.  round,  li-in.  round,  1-in.  round,  4-in. 
round;  and  lA-in.  hexagon,  1-in.  hexagon,  i-in.  hexagon. 
Thus  a  variety  of  wall  thicknesses  and  two  shapes  of 
holes  were  given.  The  openings  were  then  carefully 
measured  by  means  of  a  micrometer  and  the  results 
noted  in  the  accompanying  hole  dimension  table.  The 
location  of  each  measurement  was  marked  by  punch 
marks,  so  that  all  later  measurements  could  be  made 
at  the  same  point,  thus  eliminating  any  variation  in 
the  piece  itself. 

Casehardening  the  Samples 

All  pieces  were  well  packed  in  carbonizing  boxes, 
heated  throughout  to  1,650  deg.  F.  and  held  at  this  tem- 

perature for  4  hr.  After  this,  the  pots  were  removed 
from  the  furnace  and  allowed  to  cool  on  the  floor.  The 
disks  were  taken  out  when  cold  and  the  openings  were 

again  measured  at  the  same  location  as  the  measure- 
ments made  before  carbonizing. 

The  disks  were  then  reheated  to  1,600  deg.  F.  in  a 
lead  pot,  to  prevent  scaling,  and  quenched  in  oil,  after 
which  they  were  cleaned  and  measured  as  before. 

Finally,  they  were  reheated  in  the  lead  pot,  the  man- 
ganese steel  to  1,375  deg.  F.  and  the  others  to  1,425 

deg.  F.  and  quenched  in  water,  once  more  cleaned 
and  measured.  The  figures  obtained  by  the  measure- 

ments in  these  three  operations  are  given  in  the  hole 
dimension  table. 

The  outstanding  feature  of  the  results  was  the 
marked  and  consistent  minimum  warpage  found  to  occur 
with  the  manganese  steel.  Practical  work  in  carboniz- 

ing a  steel  of  this  manganese  content  has  shown  it  to 
deform  in  treatment  to  a  markedly  less  degree  than 

ordinary  carbon  steel.     The  present  experiments   indi- 

cated that  S.  A.  E.  1,114  steel,  or  ordinary  screw 
stock,  came  close  to  the  manganese  steel  in  this  respect, 
although,  of  course,  its  high  sulphur  and  phosphorus 
contents  render  it  unfit  for  good  carbonizing  practice. 
This  effect,  in  the  case  of  the  S.  A.  E.  1,114  grade 
may  have  been  due  to  the  fact  that  the  steel  was  dead 
as  a  result  of  these  large  amounts  of  impurities,  so  that 
it  had  less  strength  than  the  purer  S.  A.  E.  1,020  steel, 
and,  therefore,  it  had  less  power  for  distortion.  Such 
an   explanation,   however,   will   not   apply  in   the   case 

HOLE  DIMENSIONS  PRODUCED  IN  CASEHARDENING 

Ma-  Carbon-  Oil-quenched  Water-quenched 
Sample  chined  ized  Center  Edge  Center  Edge 

Hound  hole,  2  in.  dia., 
1,020    2.001  2  000  2.000  2.004  1.998  2.000 
1,114    2.002  2. GDI  2.000  2.001  1.999  2.001 
Manganese  2.001  2.000  1    996  1.999  1.997  1.999 

dound  hole,  U  in.  dia., 
1,020    1.502  1.501  I   494  1.502  1.495  1   500 
1,114    1.503  1.502  1.500  1.502  1.501  1.502 
Manganese  1.501  1.5D0  1.500  1.501  1.498  1.500 

Round  hole.  1  in.  '  ia., 
1,02J    1.001  1.001  0  998  1   004  0  991  0.998 
1,114    I   000  1.000  1.000  1.002  0.997  1.003 
Manganese  1.001  1.001  0.998  1.002  0.999  1.001 

Round  hole,  J  in.  dia., 
1,020    0  499  0.500  0  492  0.497  0.487  0.498 
1,114    0.499  0  500  0.496  0.500  0.496  0  500 
Manganese  0.499  0.500  0.499  0  500  0.500  0.501 Hexagon  hole,  Ijin., 

1,020    1.503  1.502  1    499  I    505  1.498  1.503 
1,114    1.503  1.502  1.502  I   504  1.503  1.503 
Manganese  1,503  1.502  1.502  1.504  1.500  1.501 Hexagon  hole,  1  in., 
1,020    1.002  1.002  0.993  1.001  0.994  1.003 
1,114    1.001  1.001  0.999  1.002  0.998  1.002 
Manganese  1.001  1.002  1.001  1.003  1.002  l.OOS Hexagon  hole,  i  in. 
1,020    0.564  0  564  0.556  0.564  0.556  0.566 
1,114    0.563  0.564  0.562  0.565  0,560  0.564 
Manganese  0.564  0.564  0.564  0.567  0.563  0.566 

of  the  manganese  steel,  where  the  tensile  properties  are 
greater  than  those  of  the  ordinary  carbon  steels. 

The  changes  in  the  diameter  of  the  openings  for  the 
various  steels  as  a  result  of  carbonizing  only  are  given 
in  one  column  of  the  hole  dimension  table.  It  appears 
to  be  consistently  brought  out  that  the  larger  holes 
got  smaller,  while  the  smaller  ones  got  larger,  although 
the  change  in  any  case  was  small.  This  may  have  been 
due  to  the  greater  expansive  forces  present  in  the 
thicker  walled  pieces,  or  it  may  have  been  because  the 
smaller  holes  offered  poorer  conditions  for  the  absorp- 

tion of  carbon,  and  hence  showed  no  growth  in  thick- 
ness. This  effect  is  apparently  independent  of  the 

grade  of  steel  or  the  character  of  the  opening. 
Generally  speaking,  the  greatest  change  came  after 

the  second  hardening  and  although  the  differences  in  the 
effects  of  the  two  hardenings  were  small  in  the  case  of 
hexagons,  they  were  quite  large  for  the  round  holes. 
The  S.  A.  E.  1,020  steel  showed  the  greatest  changes, 
the  S.  A.  E.  1,114  grade  the  next  and  the  manganese 
steel  the  least,  although  these  latter  two  were  fre- 

quently very  close  together,  as  noted  above. 
It  was  seen  that  the  changes  got  smaller  as  the  size 

of  the  opening  increased,  or,  in  other  words,  as  the 
wall  thickness  decreased,  and  it  was  apparent  that  the 
thinner  sections  had  less  distorting  power  than  the 
thicker  ones.  This  effect  was  found  to  be  true  both  for 
round  and  hexagonal  shaped  openings. 

In  measuring  the  openings  in  the  samples  after  hard- 
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ening.  it  was  found  that  the  interior  of  the  holes  were 
smaller  than  the  outer  edges.  These  two  sets  of  figures 

are  given  in  the  hole  dimension  table  under  the  head- 
ings "Center"  and  "Edge"  respectively  for  each  hard- 

FIG.   1.     MICROPHOTOURAPH,  S.  A.  E.  1,020   STEEL 
At  100  diameters,  5  per  cent  HNOj  etch.     Shows  case  with  good 

penetration.    Separation  of  ferrite  in  case  is  due  to  annealing  for 
machining.    Core  has  fine  grain. 

FIG.  2.  MICROPHOTOGRAPH,  S.  A.  E.  1,114  STEEL 
At  100  diameters  5  per  cent  HNO3  etcli.  Shows  case  with  ratlier 

light  penetration  and  mariced  evidences  remaining  of  segregation 
in  8treali.s.  even  after  having  received  four  heats.  The  liglit  case 
obtained  witli  tliis  grade  of  steel  may  have  some  bearing  on  the 
small   amount  of  deformation   produced  in  hardening. 

FIG.  3.  MICROPHOTOGRAPH,  MAXGANESE  STEEL 
At  100  diameter?.  T,  per  cent  HNO3  etch.  Shows  outer  portion  of 

*^?1*-  u"*"^'  ■:""»'''''»«  Inier  portions  of  the  case  extend  consider- ably beyond  the  range  of  the  lens  of  the  microscope  and  could 
not  be  included  in  a  single  photograph.  Note  great  density  of case  even  after  annealing  operation.  In  spite  of  much  greater depth  and  density  of  case,  this  grade  of  steel  wa.s  found  to  show the  lea«t  distortion  upon  hardening. 

ening  operation.  The  difference  between  these  two 

figures,  or  the  "bulge"  was  greater  with  the  smaller 
holes,  that  is,  the  greater  the  wall  thickness  the  greater 
was  the  distortion,  due,  no  doubt,  to  the  greater  forces 
exerted  by  the  larger  mass  of  metal.  The  distortion 
in  this  connection  was  also  greatest  with  the  S.  A.  E. 
1,020  steel,  the  S.  A.  E.  1,114  grade  being  second,  and 
the  manganese  steel  again  showing  the  least  deforma- 

tion. All  of  the  specimens  showed  a  scleroscope  hard- 
ness of  from  80  to  85  after  water  quenching. 

After  the  final  measurements  had  been  taken,  one 
sample  of  each  grade  of  steel  was  annealed,  cut  so  as 
to  show  the  case,  polished,  etched  with  alcoholic  nitric 
acid,  and  photographed  at  100  diameters.  The  results 
are  shown  in  Figs.  1,  2  and  3,  and  are  the  representa- 

tion of  the  S.  A.  E.  1,020,  S.  A.  E.  1,114,  and  man- 
ganese steels.  In  all  of  these  photographs,  the 

carbonized  case  is  shown  at  right-angles  to  the  direc- 
tion of  rolling  in  the  original  bar.  The  difference  in 

penetration  of  carbon  into  the  various  steels  is  marked 
and  well  worth  noting.  It  should  also  be  observed  how 
the  segregation  and  streaks  in  the  S.  A.  E.  1,114,  or 
screw  stock,  persist  even  after  the  four  treatments  the 
steel  has  had  up  to  this  point.  These  streaks  run  out 
into  the  case  and  frequently  tend  to  form  soft  spots  in 
carbonized  material  made  from  this  grade  of  steel. 

The  conclusions  formed  from  these  tests  are  that: 
The  character  of  the  steel  plays  the  greatest  part 

in  determining  the  amount  of  distortion  to  be  expected 
after  final  hardening  in  the  casehardening  operations. 
The  addition  of  manganese  up  to  approximately  1.25 
per  cent  to  ordinary  S.  A.  E.  1,020  steel  reduces  the 
deformation  to  a  very  marked  degree.  Where  its  other 
properties  are  not  objectionable,  screw  stock  will  be 
found  to  show  only  a  small  amount  of  warpage. 

The  wall  thickness  of  the  piece  under  consideration 

plays  an  important  part  in  the  deformation  after  treat- 
ment, the  greater  wall  thickness  producing  the  greater 

effect. 

The  shape  of  the  opening  in  the  piece,  judging  from 

the  comparisons  made  of  round  and  hexagonal-shaped 
openings  has  no  marked  effect. 

Understanding  Shop  Terms 
By  Robert  Grimshaw 

In  many  lines  of  industry,  terms  are  used  that  are 
almost  or  entirely  unknown  in  other  branches.  On  the 
other  hand  some  expressions  mean  one  thing  in  one 
line  and  something  entirely  different  in  another.  I  was 

23  years  old  before  I  met  up  with  the  word  "shim," 
which  is  New  Englandese  for  a  thin  wedge  or  packing- 
out  piece.  In  Wilmington  and  Chester  and  Philadel- 

phia, we  had  (very  properly)  called  it  a  "Dutchman"— 
because  that  was  its  right  name. 

In  some  shops  "chucking"  is  merely  putting  work 
pieces  into  and  holding  them  in  a  chuck,  while  in  others 
it  implies  processing  in  a  turrent  lathe  or  its  equivalent. 
The  "universal  wood  worker"  of  Cincinnati  becomes  a 
"general  jointer"  when  transported  to  London,  where 
our  monkey  wrench  is  known  as  a  "universal  spanner." 
What  the  New  York  clothing  manufacturers  know  as 

a  "mark"  the  Baltimorean  terms  a  "spread." 
It  is  evident  that  the  foreman  must  know  the  local 

trade  terms — and  then  some — and  see  to  it  that  his 
workmen,  many  of  whom  come  from  parts  more  or  less 
unknown,  know  them,  too. 
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Second-Story  Planer  Foundations 
How  the  American  Tool  Works  Supports  Its  Planer  Department  Upstairs — Concrete  Slabs 

for  Foundations — ^Methods  of  Leveling  and  Straightening  Long  Planer  Beds 
By  a.  E.  ROBINSON 

General  Superintendent,  American  Tool  Works  Co. 

WHILE  many  machine  shops  are  in  multi-storied buildings  and  consequently  have  machine  tools 
of  various  kinds  on  floors  above  the  street,  it 

is  not  often  that  we  find  the  whole  planer  department 
of  a  large  plant,  including  some  large  machines,  located 
on  the  second  floor. 

The  installation  of  the  twenty-five  planers  in  the 
planer  department  of  the  American  Tool  Works  Co., 
Cincinnati,  Ohio,  is  unique  from  several  standpoints, 
the  principal  feature  being  the  fact  that  the  machines 

The  largest  planer  is  72  in.  x  60  in.  x  40  ft.  and  is 
arranged  for  reversing  motor  drive.  This  planer  is 
equipped  with  three  rail  heads  and  two  side  heads,  and 
will  plane  eighteen  small  lathe  beds  at  one  setting. 

The  installation  of  this  machine  and  the  other  smaller 

machines  on  the  second  floor  was  a  problem  that  re- 
quired study  and  differed  materially  from  the  custom- 

ary installations  on  ground  floors  or  solid  foundations. 
It  was  found  that  the  use  of  a  raised  concrete  founda- 

tion on  top  of  the  10-in.  floor  slab  would  provide  the 

FIG.    1.      SECOND-STORY    PLANER   DEPARTMENT 

are  installed  on  the  second  floor  of  a  reinforced- 
concrete  building,  and  within  a  space  approximately  80 
X  220  ft.  A  partial  view  of  the  planer  department  is 
shown  in  Fig.  1.  Five  rows  of  machines  are  placed 
with  ample  aisle  space  between  the  rows  and  storage 
space  between  the  machines.  Special  cranes  with  elec- 

tric hoists  are  mounted  on  the  ceiling  over  the  loading 
ends  of  the  tables  and  permit  of  loading  any  planer 
without  disturbing  the  others. 
Many  of  the  machines  are  provided  with  variable 

speeds  for  cutting,  with  a  constant  return  speed.  All 
the  planers  except  one  are  belt-driven  from  line  shafts 
driven  by  motors  through  silent  chains.  On  machines 
having  variable  cutting  speeds,  a  single  belt  from  the 
line  shaft  is  used  to  drive  the  return  pulley  on  the 
countershaft,  while  a  variable-speed  motor  on  the  ceil- 

ing is  used  to  drive  the  cutting  pulley  through  a  silent 
chain,  the  speeds  being  controlled  through  a  rheostat 
on  the  bed  near  the  tumbler  lever.  The  remainder  of 

the  machines  have  two-speed  countershafts  driven  by 
belt  from  the  line  shafts. 

necessary  beam  construction  to  stiffen  the  floor  and 
prevent  vibrations  in  the  machines.  But  on  account  of 
the  excessive  weight  of  the  72-in.  x  40-ft.  planer,  to- 

gether with  its  table  loads,  it  was  deemed  advisable  to 
place  an  auxiliary  supporting  column  directly  under 
the  center  of  the  planer  near  the  housings.  The  form 

for  this  column  was  placed  in  position  and  the  reinforc- 
ing rods  and  concrete  were  introduced  through  a  hole 

in  the  floor  above. 
The  same  type  of  foundation  was  used  under  all  the 

planers,  but  the  72-in.  machine,  being  so  much  larger 
than  the  others,  makes  its  foundation  construction  of 
greater  interest  and  it  will  therefore  be  described  in 
detail.  The  first  thing  to  be  considered  was  the  exact 
location  of  the  machine  with  reference  to  the  adjacent 
columns,  and  to  obtain  the  maximum  rigidity  of  floor 

by  keeping  it  close  to  the  columns,  which  have  mush- 
room tops  8  ft.  square.  These  columns  are  spaced  20 

ft.  apart  in  each  direction  and  a  liberal  use  of  rein- 
forcing steel  in  the  columns  and  floor  slab  effectively 

ties  the  parts  together  in  a  very  rigid  mass. 
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The  plan  and  elevation  of  the  foundation  and  a  sec- 
tion through  the  building  at  this  point  are  shown  by 

Fig.  2. 
The  floor  was  carefully  cleaned  and  all  oil  or  other 

foreign  substances  removed,  then  the  surface  was 
roughened  to  hold  the  concrete  of  the  foundation.  The 
wooden  form  for  the  foundation  was  built  on  the  spot, 
carefully  located  from  chalk  lines  laid  out  on  the  floor, 
and  firmly  anchored  in  place  by  braces  from  adjacent 
columns  and  machines.  Heavy  castings  were  laid  on 
the  form  at  intervals. 

The  use  of  jacks  for  leveling  planers  is  universal 
in  this  plant,  and  the  principal  consideration  in  this 
instance  was  the  number  and  location  of  these  devices. 
The  depressions  for  them  were  cast  in  the  foundation 
by  inserting  a  frame  across  the  form  at  their  locations 
and  the  omission  of  concrete  inside  these  frames.    The 

surface.  Slicing  the  trowel  up  and  down  inside  of  the 
form  to  force  away  the  gravel  insured  a  smooth  surface. 

The  form  was  allowed  to  remain  on  the  foundation 
for  about  a  week,  then  it  was  removed  and  the  outer 

surface  "pointed  up"  where  necessary. 
After  the  main  foundation  was  firmly  set  the  leveling 

jacks  were  carefully  located  and  leveled,  then  a  thin 
cement  grout  was  poured  around  each  jack  base  to 
anchor  it  securely  in  the  depression  of  foundation. 
After  the  cement  around  the  jacks  had  hardened  the 
planer  bed  was  placed  upon  the  jack  blocks  and  care- 

fully aligned  and  leveled  by  the  process  to  be  described. 
The  leveling  and  aligning  are  two  separate  processes, 

although  each  is  somewhat  related  to  the  other.  The 
leveling  was  done  first,  then  the  alignments  were  made 
and,  after  that,  a  final  check-up  of  the  leveling. 

To  level  the  bed  the  table  was  run  to  the  extreme 
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FIG.  2.     FOUNDATION  AND  SUPPORTING  COLUMNS 
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concrete  was,  however,  firmly  tamped  under  these frames. 

The  concrete  projected  outside  of  the  planer  bed 
about  4  in.  all  around,  with  some  additional  width  at 
the  ends  and  with  housing  seats  to  accommodate  a  spe- 

cial combined  jack  and  locating  device  of  the  double- 
screw  type. 

The  jacks  consist  of  a  main  baseplate  ribbed  on  the 
bottom  so  as  not  to  slip.  Upon  the  baseplate  slides  a 
wedge  block  controlled  by  a  heavy  screw  at  the  outer 
end.  The  special  fixtures  include  another  heavy  screw 
in  an  upturned  flange  to  bear  against  the  bed  and  pre- 

vent any  side  or  longitudinal  motion.  The  two  special 
fixtures  at  each  end  of  the  bed  were  placed  crosswise, 
while  the  four  used  at  the  housings  were  placed  longi- 

tudinally, holding  the  machine  firmly  and  preventing 
any  movement  on  the  wedge  blocks. 

After  the  concrete  form  was  in  place  a  number  of 
twisted  reinforcing  rods  were  suspended  in  it  to  tie 
the  members  of  the  foundation  together  firmly.  Then 
thin  concrete  was  poured  into  the  form  and  carefully 
tamped  and  settled  at  all  points,  and  a  trowel  used  all 
around  the  outside  to  bring  the  cement  to  the  outer 

end  of  the  bed,  and  six  ground  cylinders  all  of  the 
same  diameter  laid  in  the  Vs.  Across  the  cylinders 
were  laid  three  tested  parallel  bars  of  the  same  thick- 

ness and  then  another  parallel  bar  laid  longitudinally 
on  these  parallels  to  hold  a  graduated  level  and  a 
straight-edge. 

The  leveling  was  started  at  one  end  and  the  wedges 
of  the  leveling  jacks  set  up  or  down  as  required,  adjust- 

ing them  at  both  sides  of  the  bed.  Then  the  first 
parallel  was  removed  and  placed  in  front  of  the  third 
parallel,  and  the  level  bar  and  straight-edge  moved 
forward,  using  the  two  previously  leveled  parallels  as 
a  gaging  point.  The  jacks  under  this  portion  were  then 
carefully  set  and  the  process  repeated  until  the  oppo- 

site end  of  the  bed  was  reached.  The  straight-edge 
and  level  were  also  used  in  a  diagonal  direction,  and 
the  level  used  crosswise  on  the  lower  parallels. 

After  the  first  leveling  was  completed  the  bed  was 
checked  for  alignment,  the  method  and  apparatus  being 
as  follows: 

The  aligning  was  performed  by  the  use  of  a  tight 
piano  wire  and  an  indicator.  The  wire  was  stretched 
between  two  uprights,  one  at  each  end  of  the  bed.    The 
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uprights  were  mounted  on  duplicate  V-blocks  which  fit 
the  bed  Vs.  The  indicator  was  mounted  upon  a  third 
V-block  which  slides  along  the  V  of  the  bed.  The 
indicator  was  used  to  take  a  reading  between  its  end 
and  the  wire  to  determine  the  amount  of  mis-alignment 
at  all  points  of  the  bed. 

A  piece  of  white  paper  was  laid  under  the  wire  and 

FIG.  3.     LARGE  PLANER  FOUNDATION  AND 
ALIGNING  JACKS 

FIG.    4. LI.NHNG    UP    AND    LEVELING 
THE  PLANER  BED 

an  electric  light  with  a  shade  on  it  used  to  illuminate 
the  paper,  thus  permitting  the  light  space  between  the 
wire  and  the  indicator  to  be  clearly  seen. 

Forcing  the  Bed  Into  Line 

The  alignment  began  at  the  housings  and  worked 
both  ways,  as  the  ends  of  the  bed  could  be  easily 
moved  with  a  crowbar,  while  the  housing  section  was 
too  heavy  to  move  and  formed  a  good  starting  point. 
In  place  of  a  crowbar,  however,  a  special  device  A, 
Fig.  3,  with  a  screw  in  the  side  to  move  the  bed  side- 

ways, was  used. 

The  indicator  was  set  up  to  the  wire  at  the  middle 
point  of  the  bed,  then  it  was  moved  to  each  end  and  the 
reading  at  the  middle  duplicated  by  shifting  the  ends 
of  the  bed  to  suit.  Then  all  the  intermediate  points 
were  checked  and  after  the  entire  length  had  been 
covered  in  this  manner  a  final  check  up  was  made  to 
insure  against  errors. 

After  the  alignment,  a  final  level  reading  was  made, 
the  table  placed  on  the  bed  and  a  very  light  cut  taken 
over  the  table  top. 

Finally  a  narrow  board  was  secured  all  around  the 
inner  and  outer  edges  of  the  bed  and  the  space  between 
the  under  face  of  bed  and  foundation  was  filled  with  a 
cement  grout.  After  all  settling  and  drying  out  of 
cement  had  ceased,  the  small  pockets  cast  near  each  jack 
were  filled  with  melted  sulphur.  These  sulphur  pads 
assist  in  supporting  the  bed  and  relieve  the  strains 
from  the  jacks  somewhat,  and  because  sulphur  sets 
without  shrinking  it  maintains  a  solid  bearing  between 
bed  and  foundations. 

Leveling  and  Aligning  the  Planer  Bed 
By  Well-known  Method 

The  illustration.  Fig.  4,  shows  in  a  preliminary  way 
the  method  used  in  leveling  and  aligning  the  planer  bed. 
This  method  has  been  in  use  for  about  20  years  by 
the  American  Tool  Works,  the  photograph  having  been 
taken  many  years  ago. 

As  concrete  requires  quite  a  length  of  time  to  harden, 
it  is  necessary  to  check  up  the  leveling  of  the  bed  at 
frequent  intervals  until  no  movement  is  detected,  then 
an  occasional  check  up  is  all  that  is  necessary  to  insure 
accuracy  at  all  times. 

This  planer  installation  has  now  been  in  use  con- 
stantly for  about  five  years,  and  has  proved  entirely 

satisfactory  and  free  from  the  chatter  annoyances  which 
we  might  expect  to  find  in  an  installation  of  this nature. 

Does  Forced  Lubrication  Score  Bearings? 
By  Frank  C.  Hudson 

MANY  of  the  best  automobile  motors  have  forced 
lubrication  for  the  crankshaft  bearings  and  we 

have  always  supposed  that  this  was  the  way  to  secure 
the  surest  and  best  lubrication  of  bearings.  It  cer- 

tainly sounds  reasonable,  but  there's  another  side  to the  story. 

A  friend  of  mine  runs  a  real  service  station  where 

he  re-turns  and  sometimes  re-grinds  crankshafts.  He 
tells  me  that  his  crankshaft  man  would  starve  to  death 
if  it  were  not  for  the  motor  with  forced  feed.  Journals 
in  such  motors  are  almost  always  scored  opposite  the 
oil  hole  in  the  bearing.  Crankshafts  with  splash  feed 
are  rarely  found  to  be  scored  and  a  little  polishing  is  all 
they  need  unless  they  have  worn  out  of  round. 

If  this  is  so,  and  I've  no  reason  to  suppose  my  friend 
is  incorrect,  it  seems  to  indicate  that  the  forced  lubri- 

cation system  pumps  grit  of  some  kind,  as  well  as  oil, 
into  the  bearings.  With  the  splash  bearing  the  grit 
evidently  does  not  get  in  between  the  bearing  surfaces. 

The  scoring  can  only  be  caused  by  dirt  which  gets 
into  the  oil  and  stays  there.  It  shows  that  it  pays  to 
change  the  oil  in  the  crankcase  frequently  so  as  to  keep 
the  oil  clean.  A  few  quarts  of  oil  are  cheaper  than  a 
motor  overhaul.  New  oil  every  500  miles  is  a  good 
investment. 
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Automotive  Service  Methods  and  Equipment 
XII.    Service  Operations  on  the  World's  Largest  Motor  Car  Fleet— Tools  for  Assembling 

and  Disassembling— Straightening  the  Frame 

By  HOWARD  CAMPBELL 
Western  Editor,  American  Machinist 

THE   Yellow  Cab  Co.,   of   Chicago,   111.,   o.vn
s  and 

operates  nearly  1,500  taxicabs— probably  the  larg- 
est single  fleet  of  motor  vehicles   in  the  world. 

These  cabs  were  designed  especially  for  this  service  by 

off    as    a    rule    with    little,    if    any,    injury    resulting. 
The  section  of  pipe  just  described  can  be  used  for 

driving  off  wheels  that  have  cast-iron  spiders,  but  is 
hardly   practicable   for   use   on   wheels   with   aluminum 

FIG.  1.    A  FEW  HANDY  SERVICE  TOOLS.     FIG.  2.    WHEEl.   PULLER  IN  POSITION 

the  Yellow  Cab  Co.'s  engineers,  working  in  conjunction 
with  the  engineers  of  the  Continental  Motors  Co.,  the 
Timken  Axle  Co.,  the  Brown-Lipe  Gear  Co.,  and  the 
several  other  companies  that  manufacture  the  major 
parts  of  the  assembly.  One  of  the  main  features  of  the 
design  is  that  of  accessibility  for  service.  Some  of  the 
service  tools  used  are  described  herewith. 

The  tool  shown  at  A  in  Fig.  1  is  a  9-in.  section  of 
H-in.  pipe  that  has  been  milled  or  ground  at  an  angle 
across  the  end  and  down  the  side,  the  two  surfaces  thus 

machined  forming  a  right-angle.  This  pipe  is  used  as 
a  punch  with  which  the  steering  wheel  is  driven  off 
the  end  of  the  shaft.  The  upper  end  of  the  pipe  is 
placed  against  the  shaft  just  under  the  wheel,  so  that 
the  pipe  partly  envelops  the  shaft  and  with  the  upper 
end  of  the  pipe  bearing  half  way  round  the  under  side 
of  the  hub  of  the  wheel.    Then  the  wheel  can  be  driven 

spiders.  For  removing  the  latter  from  their  shafts,  the 
puller  shown  at  B,  Fig.  1,  is  used.  The  operation  of 
the  tool  is  obvious. 

The  wrench  shown  at  C  is  used  for  removing  valve 

plugs  from  cylinders.  A  spider-shaped  section  is 
welded  into  the  bottom  of  the  section  of  pipe  that 
serves  as  the  body  of  the  wrench,  the  four  arms  of 
this  spider  being  of  the  correct  width  to  fit  into  the 
four  slots  in  the  valve  plug. 

Occasionally,  however,  a  valve  plug  is  found  so 

firmly  seated  in  the  cylinder  that  the  wrench  just  de- 
scribed cannot  be  used.  In  that  case  the  several  pieces 

D,  E,  F  and  G  are  used.  If  the  valve  plug  is  tapped 
for  a  petcock,  the  bolt  D,  which  is  i  in.  in  diameter  and 
about  4  in.  long,  is  put  through  the  hole  with  the 
head  end  of  the  bolt  downward.  If  the  plug  is  tapped 

for  a  spark  plug,  the  piece  E,  which  is  threaded  outside 

FIG.  3.    FRONT  AXLE  BEARING  CUP  ASSEMBLING.     PIG.  4.     RIVETING  FIXTURE  FOR  DRIVE  GEAR 
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and  has  a  A-in.  hole  through  it,  is  screwed  into  the 
plug  and  the  bolt  is  inserted  through  this  piece.  Then 
part  F,  which  also  has  a  hole  drilled  through  it,  is 
placed  in  the  plug  with  the  lugs  fitting  into  the  four 
slots  and  with  the  bolt  protruding  from  the  upper  end. 
Then  the  nut  G  is  screwed  down  on  the  bolt  so  as  to 
hold  the  piece  F  firmly  in  place.  Part  F  is  milled  to 
a  hexagon  on  the  upper  end,  and  the  wrench  H  is  made 
to  fit  it.  With  this  outfit  any  valve  plug  can  be 
removed. 

Each  rear  wheel  of  a  Yellow  taxicab  fits  on  to  a  long 
taper  bearing,  being  held  in  place  by  means  of  a  key. 
When  it  becomes  necessary  to  remove  a  wheel  from  the 
shaft,  the  puller  shown  in  Fig.  2  is  used.  This  puller 
is  bored  and  threaded  inside  the  same  as  a  hub  cap,  so 
that  when  the  hub  cap  is  removed,  the  puller  can  be 
screwed  on  to  the  hub  in  place  of  the  cap.  This  is  done 
with  the  wrench  shown,  which  fits  the  flat  spots  shown 
at  A.  When  the  puller  is  tightly  on,  it  is  locked  in 
place  by  means  of  the  bolt  B.  Then  the  tapered  end  of 
the  wrench  handle  is  inserted  in  the  hole  in  the  stud  C 
and  the  stud  is  screwed  against  the  end  of  the  axle 
shaft.     The  operation  is  slow,  but  sure. 

While  it  is  a  comparatively  simple  manner  to  knock  a 
bearing  cup  out  of  an  axle,  it  is  not  always  so  easy  to 
put  one  in  again.  In  Fig.  3  is  shown  what  is  called  a  front 

axle  bearing-cup  puller,  but  in  this  case  the  puller  is 

FIG.    5.      TOOL,   FOR   REMOVING  VENTURI    TUBE    FROM 
CARBURETOR 

used  for  assembling  instead  of  disassembling.  The  cup 
A  is  held  in  place  and  the  piece  B,  which  resembles 
a  stud  with  a  large  disk-shaped  head  is  inserted  from 
the  bottom  as  shown.  Then  the  part  C  to  which  is 
attached  the  handle,  is  screwed  on  to  the  stud.  The 
stud  can  be  seen  sticking  up  past  the  handle. 

Part  C  is  a  flat  piece  in  which  a  hole  is  drilled  for 
the  stud,  and  which  acts  as  a  thrust  bearing  for  the 
handle.  The  hole  in  the  center  is  just  large  enough  for 
the  stud  to  pass  through,  and  the  piece  holds  three 
capscrews  which  serve  to  hold  this  piece  and  the  han- 

dle together,  without  interfering  with  the  operation 
of  the  handle.  This  is  accomplished  by  having  the 
studs  set  so  close  to  the  handle  that  the  inner  side  of 
each  capscrew  head  fits  into  the  groove  in  the  hub  of 
the  handle,  as  shown.  The  stud  is  f  in.-lO  thd.,  and 
the  capscrews  are  i  in. 

The  fixture  shown  in  Fig.  4  is  for  the  purpose  of 
holding  a  differential  flange  and  a  drive  gear  together 
while  they  are  being  riveted.  The  studs  A,  of  which 
there  are  five,  are  spaced  so  that  every  other  rivet  hole 
comes  over  a  stud.  Five  rivets  are  put  in  place,  and 
the  assembly  is  set  on  the  fixture  with  the  head  of 
each  rivet  resting  on  the  stud  as  shown.  An  air  ham- 

mer is  used  to  head  the  rivets  over  and  then  the  other 
five  rivets  are  placed  in  and  the  operation  is  repeated. 
The  two  parts  indicated  at  B  are  washers,  the  thickness 

.J^h^K 

-v^- 

FIG.   6.     TRANSMISSION  CASE  STAND 

of  which  varies  with  the  difference  in  the  design  of 
the  flanges.  The  assembly  is  clamped  and  held  in  place 
by  the  handle  C. 

It  is  claimed  that  one  of  the  most  difficult  of  serv- 
ice operations  is  that  of  removing  the  Venturi  tube 

from  a  carburetor.  The  device  used  for  this  operation 
in  this  plant  is  shown  in  Fig.  5.  The  stud,  which  is 
i  in.,  20  thd.  by  6  in.  long,  is  inserted  in  the  carburetor 
through  a  hole  at  the  back  end  which  cannot  be  seen 
in  the  picture  but  is  indicated  at  A.  The  washer  7? 
is  put  into  the  carburetor  through  the  hole  C  and  placed 
on  the  stud,  then  the  brace  D  and  the  nut  E  are  put 
on  to  the  stud,  the  brace  resting  on  the  face  of  the 
carburetor  flange  at  F.  Drawing  down  the  nut  E  will 
then  pull   the  tube   from  the  carburetor. 

A  device  for  holding  transmission  cases  while  they 
are  being  worked  on  is  shown  in  Fig.  6.  The  frame 
A   was    forged   to   shape   in   the   blacksmith   shop    and 

FIG.    7. DEVICE  FOR    STRAIGHTENING   FRAME    REAR 

CROSS  MEMBER 
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welded  to  the  stud  B.  This  stud  is  U  in.  in  diameter, 

and  the  collar  C  of  the  flange  is  2i  in.  in  diameter.  The 

small  brace  D  was  welded  on  to  keep  the  frame  from 

tipping,  although  if  the  collar  were  high  enough  it 
does  not  seem  that  this  should  be  necessary. 

It  has  happened  several  times  that  vehicles  have  run 

into  the  back  end  of  the  taxicabs  in  such  a  manner  as 

to  bend  the  rear  frame  cross  member  A,  Fig.  7.  Con- 
siderable difficulty  was  experienced  in  straightening 

these  members  until  the  apparatus  shown  was  devised. 

The  piece  indicated  at  B  is  a  li-in.  shaft  hinged  to  the 

large  link,  C,  at  one  end,  and  with  a  hook  on  the  other 
end  which  hooks  around  the  frame  cross  member. 

When  the  jack  is  operated  in  the  position  shown,  suffi- 
cient pull  is  exerted  on  the  cross  member  to  straighten 

it  without  preheating.  The  framework  of  the  device  D 

is  of  heavy  angle  steel  hinged  by  the  rod  E  to  the  legs 

F.  These  legs  are  of  14-in.  pipe.  The  rod  goes  clear 

through  the  frame,  acting  as  a  hinge  for  both  legs. 
The  link  C  is  made  of  IJ-in.  round  stock.  The  ends 
of  the  frame  D  are  cut  so  that  so  that  they  will  fit  into 

the  angle  formed  by  the  rear  cross  member  and  the 
spring  hangers. 

The  Machine  Shop  Superintendent 
By  F.  p.  Tekry 
Belfast,  Ireland 

Much  has  been  written  about  new  tools,  jigs  and 

fixtures,  high-speed  steels  and  many  other  things 
which  enter  into  the  running  of  a  modern  machine 
shop,  but  very  little  about  the  most  important  item 
of  all — the  machine  shop  superintendent,  and  I  am 
quite  sure  the  lucky  or  unlucky  individual  who  is  in 
this  position  often  wonders  why  he  is  left  alone. 

The  machine  shop  superintendent  is  very  much  in  the 

same  position  as  the  regimental  sergeant-major, 
except  that  the  latter  is  all  right  so  long  as  he  obeys 
orders  while  the  superintendent  very  often  has  to  make 
his  own  orders  and  then  be  brought  up  against  a 

court-martial  if  they  don't  come  out  as  expected,  while 
every  foreman  under  his  control  considers  what  a  soft 
job  he  has  and  would  give  anything  to  get  it.  There 
are  also  directors  and  general  managers  who  occa- 

sionally wonder  if  the  superintendent  is  filling  any 
useful  purpose,  seeing  that  every  department  is  well 
looked  after  by  capable  foremen,  forgetting,  of  course, 
that  most  of  them  have  been  put  there  by  the  super- 

intendent, often  after  opposition  by  those  above  him. 
Of  course,  many  superintendents  are  a  great  deal  to 

blame  for  the  troubles  and  trials  of  their  positions, 
one  of  the  greatest  faults  being  the  desire  to  retain 
every  item  of  authority  in  their  own  hands,  making 
the  foremen  mere  puppets,  consequently  adding  to  their 
own  difficulties  a  hundredfold  as  no  one  takes  any 
responsibility  but  themselves. 
What  are  the  qualifications  necessary  to  become  a 

successful  machine  shop  superintendent  is  a  question 
that  can  be  answered  in  many  ways  according  to  the 
circumstances  of  the  case.  The  class  of  shop  and  the 
work  to  be  done  must  be  considered,  but  whatever  the 
conditions  it  is  absolutely  necessary  for  the  superin- 

tendent to  have  a  thorough  knowledge  of  his  work,  an 
excellent  memory,  a  temper  under  control  and  the  means 
to  lose  his  personality  whenever  necessary. 
Two  of  the  most  successful  superintendents  known 

to  me  possessed  the  abo%'e  qualifications,  but  in  many 

ways  were  as  wide  apart  as  the  poles.  One  was  the 
dryest  old  Scotsman  I  ever  met,  but  as  far  as  the 
machine  shop  was  concerned  he  was  the  youngest 
machinist  in  enthusiasm.  Every  new  type  of  machine 
tool  or  jig  must  be  tried  out  as  quickly  as  possible. 
Turret  lathes  were  as  much  to  him  as  a  toy  motor  car 
to  a  youngster.  If  any  foreman  or  workman  could 
suggest  anything  to  save  time  he  was  delighted,  but 

I  don't  think  I  ever  saw  him  smile.  He  was  a  very 
strict  disciplinarian  without  being  offensive,  as  every- 

one knew  an  order  was  an  order  and  there  was  the 
end  of  it.  I  remember  being  in  his  office  one  morning. 
We  were  both  busy  over  some  new  jigs,  when  an  office 
boy  came  in  to  tell  him  that  there  was  a  lady  in  the 

waiting  room  who  wanted  to  see  him.  "Tell  her  I  dinna 
see  ladies  in  the  morning,"  he  blurted  out,  and  the  boy 
left.  I  afterwards  found  out  that  the  caller  was  his 
wife  and  had  brought  an  important  letter  for  him,  but 
she  had  to  take  it  back  again.  When  the  boy  returned 
with  his  message  the  lady  explained  that  she  was  the 

superintendent's  wife.  "I  cannot  help  it,  ma'am.  I  am 
not  going  back  as  I  want  to  keep  my  job,"  he  said. 

Another  Type  of  Superintendent 

The  other  superintendent,  a  Yorkshireman,  was  a 
born  humorist,  and  I  often  thought  it  a  great  pity  he 
was  so  successful  at  his  work  because  the  stage  lost 

a  great  comedian.  But  notwithstanding,  he  kept  per- 
fect control  of  the  whole  shop,  and  foremen  and  men 

would  do  anything  for  him.  During  the  time  I  was 

in  the  shop  a  thorough  re-organization  was  taking 
place  and  many  new  jigs  and  fixtures  were  being  made. 
In  connection  with  the  suggestion  scheme,  the  super- 

intendent adopted  an  idea  that  is  well  worth  copying. 
When  a  suggestion  was  received  from  a  workman,  he 

immediately  got  the  man's  foreman  to  bring  the  sug- 
gester  along  to  his  office  and  everything  was  gone  over. 
If  considered  suitable,  the  draftsman  started  in  with 
instructions  to  consult  the  workman  as  much  as  neces- 

sary. Many  times  only  the  bare  idea  was  forthcoming 
from  the  workman  who  often  had  only  a  vague  idea 
of  drawing,  and  the  complete  article  frequently  had 

the  suggestions  of  the  superintendent,  foreman,  tool- 
room foreman  and  draftsman,  but  when  the  drawing 

was  finished  and  the  name  given  to  the  jig,  there  always 

appeared  the  words  "Suggested  by  John  Blank"  with  the 
date.  This,  of  course,  appeared  on  all  blueprints  that 
came  into  the  shop,  and  when  the  device  was  made  and 
tested  the  whole  business  came  before  the  suggestion 
committee  and  whatever  the  award  the  name  on  the 
blueprint  was  the  more  highly  valued.  It  was  my 
pleasure  when  quite  a  young  man  to  see  my  name  put 
forward  in  this  manner,  although  the  actual  idea  was 

advanced  beyond  any  dream  of  mine  by  the  superin- 
tendent, who  never  claimed  anything. 

Both  the  superintendents  referred  to  have  passed 
away,  but  their  methods  can  be  copied  today.  They 
feared  no  man,  but  never  forgot  that  the  man  who 

pays  the  piper  has  some  choice  in  selecting  the  tune. 
Both  read  the  American  Machinist  from  cover  to 

cover  and  anything  new  or  interesting  in  advertising 
or  news  was  put  before  foremen  and  men.  They  were 
accessible  to  the  floor  sweeper,  but  never  interfered 

with  the  foremen's  authority.  They  made  mistakes  and 
were  not  afraid  to  admit  it.  They  required  responsible 

foremen,  storekeepers,  etc.,  believing  in  everyone  carry- 
ing their  own  share. 
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Methods  of  Machine  Tool  Design 
Continuing  the  Fourth  Article — Analysis  of  Belt  Drive  for  Planer — Reasons  for  Stalling, 

Slipping  and  Squealing  Belts  —  Energy  and  Acceleration  Diagrams 

By  a.  L.  DeLEEUW 

A  BELTED  planer  drive  presents  certain  problems 
which  merit  careful  analysis.  The  main  features 

.  of  a  planer  drive  are  that  it  must  run  the  planer 
alternately  in  opposite  directions,  it  must  run  at  fre- 

quent intervals,  and  it  must  do  this  act  of  reversing 
quickly.  The  problem  is  made  more  complicated  by  the 
fact  that  the  planer  must  run  faster  one  way  than  the 
other. 

The  general  construction  is  too  well  known  to  be 
described  here,  and  we  will  mention  at  once  certain 
facts  which  must  be  kept  in  mind  when  designing  a 
planer. 

(1)  Belts  must  not  run  slower  than  1,000  ft.  per 
minute  in  order  that  they  may  be  shifted. 

(2)  Belts  must  not  run  faster  than  4,500  ft.  Higher 
speeds  are  apt  to  diminish  the  arc  of  contact,  due  to 
centrifugal  force,  which  may  also  cause  an  air  cushion 
to  be  formed  between  belt  and  pulley. 

(3)  Supposing  the  pulleys  to  be  of  cast  iron,  their 
circumferential  speed  should  not  be  more  than  5,200 
feet. 

(4)  The  pulleys  should  run  as  fast  as  possible  in 
order  to  use  belts  of  a  minimum  width. 

Drive  for  an  Imaginary  Planer 

Keeping  these  requirements  before  us,  we  can  now 
analyze  the  drive  for  some  imaginary  planer.  Suppose 
the  planer  is  to  transmit  12  hp.  on  the  cutting  stroke, 
then  the  question  is:  What  shall  be  the  belt  width 
and  what  the  belt  speed?  We  will  use  a  double  belt, 
which  in  an  ordinary  drive  can  transmit  a  pull  of  60 
lb.  per  inch  width,  but  which  we  will  load  with  45  lb. 
because  a  planer  belt  should  shift  freely  and  should 
be,  therefore,  under  light  tension  only — 

12  hp.  z=  12  X  33,000  Ib.-ft.  per  minute.  This 
amount  divided  by  45  will  give  us  the  product  of  belt 

speed   and  width.     The   product   is 
12   X    33,000 

45 

8,800.  We  might  use  a  2-in.  belt  running  at  4,400  ft. 
per  minute  or  a  3-in.  belt  at  2,933  ft.,  or  a  4-in.  belt 
at  2,200  ft.,  etc.  At  first  glance  it  would  seem  that  a 
2-in.  belt  is  the  proper  size  to  use.  It  shifts  easily, 
requires  light  bearings,  does  not  pull  hard  on  the  shaft, 
and  the  belt  speed,  though  high,  is  still  within  the 
limits. 
We  will  further  suppose  that  the  return  speed  of  the 

planer  must  be  2i  times  the  cutting  speed  and  we  will 
see  to  what  this  requirement  leads  us.  We  can  obtain 
this  increased  return  speed  by  making  the  counter 
pulleys  of  even  size  and  making  the  driving  pulley  on 
the  machine  in  ratio  of  2J  to  1,  but  we  see  immediately 
that  this  would  not  do.  If  we  did,  the  return  belt  work- 

ing on  a  small  pulley  would  have  to  start  up  the  big 
driving  pulley,  and  this  would  mean  a  great  deal  of 
slippage.  We  will  be  compelled  to  keep  the  machine 
pulleys  of  nearly  even  size.  A  ratio  of  4  to  3  is  about 
the  limit  We  might  make  the  machine  pulleys  of  even 
size,  but  then  one  counter  pulley  would  be  2i  times  as 
large  in  diameter  as  the  other  and  that  would  mean 

that  the  cutting  belt  would  have  a  low  speed  even  when 
we  use  the  highest  permissible  speed  for  the  return 
belt.  We  see  then,  that  we  must  compromise  and  that, 
in  order  not  to  have  too  much  difference  in  belt  speeds, 
we  must  make  the  difference  between  the  machine  pul- 

leys as  great  as  possible.  We  will  try  pulleys  of  40  in. 
and  30  in.  in  diameter.     If  the  corresponding  counter 

pulleys   are   y  and  x,  then  ̂   =  2J    X    ̂ 40 
so  that 

15 5  =  15=  _ 
2/     40       8 

If  the  return  belt  speed  is  V,  then  the  rim  of  the 
40 
30 

further  suppose  that  the  pulleys  will  be  cast  iron,  then 
we  must  take  care  that  at  no  time  shall  the  circum- 

ferential  speed    of   any   pulley    exceed    5,200    ft.    per 

cutting  pulley  will  have  a  speed  of X   V.     If  we 

minute,  so  that 

40 

5,200  ft.  or  less,  and  therefore 30 

V  =    3,900    ft.    or    less.      Accepting    for    the    present 
V  =  3,900  ft.,  we  find  that  the  large  counter  pulley 
has  that  speed  and  therefore  the  small  pulley  has  a 

o 

speed  of  ̂   X  3,900  ft.  =  2,080  ft.,  which  is  the  speed 
of  the  cutting  belt. 

We  found  the  product  of  belt  width  and  speed  to  be 

8,800 
8,800.     The  belt  width  is  therefore 

=  4.23  in. 
2,080 

As  this  is  not  a  commercial  size  we  will  select  4  in. 
for  the  width.     This  being  less  than  the  theoretical 
amount,  we  will  check  up,  and  see  if  the  pull  per  inch 

4  23 
width  has  become  too  much.     The  pull  is  -^    X  45 

=  47.5  lb.  This  is  close  enough  to  the  desired  amount 
to  be  acceptable. 

Selecting  the  Countershaft  Speed 

Next  we  select  a  countershaft  speed  which  will  give 
us  the  desired  belt  speed.  Of  course,  any  speed  would 
do,  provided  we  selected  the  proper  sizes  of  pulleys. 
The  large  pulley  must  have  a  speed  of  3,900  ft.  This 

pulley  would  have  to  be  149  in.  in  diameter  if  the  coun- 
tershaft speed  were  100  r.p.m.  and  proportionally  less 

for  higher  speeds.     The  diameter  of  the  small  pulley 
g 

would  be  rg   X  149  in.  =  80  in.    We  do  not  need  to 

hesitate  to  go  up  with  the  countershaft  speed  to  400 
r.p.m.,  we  should  merely  see  to  it  that  the  large  pulley 
does  not  become  too  large  nor  the  small  pulley  too 
small.  At  400  r.p.m.  the  diameters  would  be  37J  in. 
and  20  in.  As  37i  in.  is  not  a  commercial  size  we 
must  take  either  36  in.  or  38  in.  We  will  select  38  in. 
and  that  for  two  reasons:  In  the  first  place,  we  have 
paid  no  attention  to  the  fact  that  there  is  necessarily 
some  slip  of  the  belt,  so  that  if  we  have  a  pulley  of 

37i  in.  diameter  we  would  have  less  than  3,900  ft.  belt' 
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speed.  In  the  second  place,  we  have  neglected  to  take 

the  thickness  of  the  belt  into  consideration.  This  is  a 

quite  common  error.  We  will  find  that  it  amounts  to 

very  little  in  this  particular  case.  However,  it  may 

amount  to  more  when  small  pulleys  are  used  and,  in  any 

case,  though  small  variations  from  the  theoretical 

values  may  be  tolerated  in  machine  design,  they  should 

be  noted  so  as  to  avoid  piling  error  upon  error. 

What  we  have  to  consider  now  is  this:  We  will  get 

the  proper  return  speed  when  the  lower  pulley,  which 
is  30  in.  in  diameter,  is  driven  by  an  upper  pulley  of 

As  a  matter 

37i 

37i  in.,  which  is  a  ratio  of  -^  —  1.241. 

of  fact,  however,  we  should  have  figured  the  diameter 

of  the  pulleys  at  the  neutral  axis  of  the  belt.  The 
thickness  of  belt  used  for  our  drive  may  be  estimated 
to  be  A  in.  so  that  we  should  take  30  +  i%  in.  and 
37J  +  A  in.  for  the  diameters  of  the  lower  and  upper 
pulleys  respectively.     The  ratio  between  such  pulleys 

would  be  %7rr  =  1-238.     We  see  then,  that  the  lower 
OKJTS 

pulley  runs  a  little  too  slow;  very  little,  it  is  true,  but 
this  little  and  the  belt  slip  justify  us  in  selecting  the 
next  higher  rather  than  the  next  lower  size.  And  so 
we  will  make  the  upper  pulley  38  in.    This  makes  the 

small  countershaft  pulley  ̂   X  37i  in. 
20  in.    Here 

again  we  find  that  the  diameter  should  be  somewhat 
less  than  20  in.,  but  we  make  it  20  inches. 

We  now  have  a  set  of  conditions  as  shown  in  Fig.  53. 
We  know  that  one  of  the  belts  must  be  open  and  the 
other  crossed,  and  the  question  is:  Which  belt  should 
be  crossed?  As  a  rule  the  crossed  belt  is  put  on  the 
cutting  pulley  and  this  is  sometimes  correct,  but  not 
always.  If  the  planer  is  designed  to  take  very  heavy 
cuts  and  to  have  a  moderate  or  low  return  speed,  the 
crossed  belt  should  be  on  the  cutting  pulley;  but  if 
the  cuts  to  be  taken  are  rather  light  and  the  return 
speed  is  high,  the  crossed  belt  should  be  on  the  return 

3e/f  speech 

2,080  ft:\ 
ir 

Countershaft 
.■400  R.P.M. 

.. —i 

Belt  speed 

,,'1900  ft. 

pulley.  Quite  often  the  conditions  we  have  to  deal  with 
are  not  so  clean-cut  and  the  conclusion  not  so  obvious. 
We  should  analyze  the  problem  more  fully. 

It  is  often  believed  that  we  cannot  give  the  planer 

as  high  a  return 
speed  as  we  might 
wish  because  it  takes 
too  much  power  to 

give  the  heavy  table 
and  its  load  the  mo- 

mentum o  r  rather 

energy  which  it  pos- sesses when  running 

at  high  speed.  The 
following  analysis 
will  show  what  is 

fairly  well  known 
nowadays — %hat  it  is 
not  the  momentum  of 
the  table  but  that  of 

the  pulleys,  which 
sets  the  limit  on  the 

I    ;  return    speed.      The 

pulleys  are  supposed 
to  be  of  the  sizes  as 
shown  in  Fig.  53, 
the  table  is  supposed 
to  weigh  25,000  lb., 
and  a  load  of  another 
25,000  lb.  is  supposed 
to  rest  on  the  table. 
The  belt  is  supposed 

to  go  on  the  return 
driving  pulley.  In  so  doing  it  must  give  the  table  and 
its  load  the  energy  due  to  a  speed  of  100  ft.  per  minute 
and  to  the  pulleys  an  amount  of  energy  depending  on 

their  weight  and  velocity.  In  the  accompanying  calcu- 
lation no  rotating  parts  are  considered  except  the  rims 

of  the  pulleys — no  arms,  hubs  nor  beads,  and  no  gears. 
Neither  is  friction  considered  though  it  is  plain  that 

UUU 
;  Maximum  speed  of 
'pulley  rim  5,200  ft. 

FIG.  53.   PLANER  PULLEYS  AND 
BELTS 

H  G  F         E         OABCD 

FIG.   54.      DIAGRAM  OF  FRICTION  FORCES  IN  A  PLANER 



June  22,  1922 Eliminate  Waste — With  Modern  Equipment 

925 

the  friction  will  add  considerably  to  the  work  the  re- 
turn belt  must  perform. 

Width  of  pulley  =  4i  in. 
Diameter  small  pulley  =^  30  in. 
Diameter  large  pulley  =  40  in. 
Surface  speed  small  pulley  =  3,900  ft.  per  minute. 
Surface  speed  large  pulley  =  5,200  ft.  per  minute. 
Thickness  of  pulley  rim  i  in. 
Energy  of  double  pulley  E  =  i  MV. 

P-^  s.  30  V  22       9      3        26         1       3,900       3,900 
2^1^7^2^8^100^32^    60    ̂     60 

4.1v40      22      9      3-.^         1        5,200       5,200 
^  2  '^  1  ̂   7  '^  2  '^  8  ̂  100  "^  32  ̂     60    '^     60 
=  9,204  Ib.-ft. 

Weight  of  table  25,000  lb. 
Weight  of  work  25,000  lb. 
Speed  of  table  100  ft.  per  minute. 
Energy  of  table 

Energy  of  pulley  and  table  =  11,374  Ib.-ft. 
This  shows  that  less  than  one-fifth  of  the  work  done 
is  spent  on  the  table  and  its  load,  and  more  than  four- 
fifths  on  the  rims  of  the  pulleys. 

When  the  belt  has  been  shifted  onto  the  return  pulley 
it  will  ultimately  give  the  table  its  full  speed  of  100 
ft.  per  minute,  provided  that  it  is  capable  of  doing 
somewhat  more  than  overcoming  the  friction  of  the 
various  parts.  However,  we  would  not  be  satisfied  if 
the  table  did  not  attain  this  speed  in  a  very  short 
time,  that  is,  before  it  has  traveled  many  inches.  If 
we  assume  that  the  table  will  have  reached  its  full 
speed  at  the  end  of  12  in.  travel,  then  we  know  that 
the  belt  must  have  delivered  11,374  Ib.-ft.  of  energy  in 

jjr»    minute    (this  being  the  time  in  which  the  table 

travels  12  in).  However,  when  we  consider  that  the 
table  was  not  always  traveling  at  a  speed  of  100  ft. 
per  minute,  but  started  with  a  speed  zero,  we  see  that 

1  1 
it  took  the  table  2  X 100 50 minute  to  travel  the 

12  in.  between  no  speed  and  full  speed.     In  rrr  minute 50 

then,  the  belt  delivered  11,374  Ib.-ft.  or  at  the  rate  of 
50  X  11.374  Ib.-ft.  =  56,870  Ib.-ft.  per  minute.     This 
is  about  18  horsepower. 

This   belt   runs   3,900   ft.   per   minute,    so   that   the 
18  ̂   33  000 

belt  pull  is   3900^   =  152  lb.    Using  a  4-in.  belt, 
the  pull  per  inch  of  width  will  be  38  lb.,  which  is  less 
than  the  pull  on  the  cutting  belt.  For  that  reason  we 
put  the  cross  belt  on  the  cutting  pulley  and  the  open 
belt  on  the  return  pulley. 

The  belt  shifter  for  a  planer  is  generally  a  cast-iron 
eye  attached  to  a  pivoted  arm.  There  are  two  such 
arms,  one  for  each  belt.  Like  other  shifters,  they  act 
on  the  slack  side  of  the  belt.  As  a  rule  they  are  oper- 

ated by  a  cam  which  first  removes  the  belt  from  one 
pulley  and  then  leads  the  other  belt  onto  the  other  pul- 

ley. Let  us  suppose  that  the  cutting  belt  has  been 
moved  from  its  tight  pulley  and  that  the  return  belt  is 
being  led  onto  its  pulley.  This  operation  is  accom- 

plished by  a  dog  on  the  table  striking  the  tappet  which, 
in  its  turn,  moves  the  shifter  levers  through  certain 
connections  and  a  cam.  When  the  dog  first  touches  the 
tappet  the  planer  table  is  still  going  at  the  full  cutting 

speed.  Shortly  after,  the  tappet  has  moved  far  enough 
to  take  the  cutting  belt  off  its  pulley.  For  a  very  short 
period  of  time  the  planer  must  run  by  the  momentum 
of  its  parts.  However,  almost  immediately  after  the 
cutting  belt  has  left  its  pulley,  the  return  belt  moves 
onto  its  tight  pulley.  This  latter  pulley  is  running  in 
the  direction  opposite  to  that  of  the  entering  belt,  so 
that  this  belt  will  have  a  braking  effect  as  soon  as  it 
gets  into  contact  with  its  pulley.  As  a  consequence  the 
planer  slows  down  and,  as  a  further  consequence,  the 
tappet  moves  at  a  slower  rate  and  so  does  the  entering 
belt.  Gradually  the  planer  table  comes  to  a  standstill 
which  means  that  the  tappet  and  therefore  the  enter- 

ing belt  ceases  to  move.  The  entering  belt  is  only 
partly  on  its  pulley.  As  the  pulley  has  come  to  a  stand- 

still, but  the  entering  belt  is,  of  course,  still  moving, 
this  belt  will  now  begin  to  give  the  pulley  a  movement 
in  the  opposite  direction. 

At  this  point  various  things  may  happen.  It  may  be 
that  a  sufficient  width  of  the  return  belt  has  come  on 
the  return  pulley  to  enable  it  to  start  the  planer  in  the 
return  direction.  Or  it  may  be  that  the  proportions 
of  tappets,  connections  and  cams  were  such  that  the 
belt  had  moved  very  swiftly  onto  the  pulley,  so  that  a 
much  greater  part  of  the  width  of  the  belt  is  on  the 
pulley  than  what  is  necessary  for  the  mere  stopping 
of  the  planer.  In  that  case  there  will  be  a  very  quick 
stop  and  a  very  quick  picking  up  of  the  return  speed. 
A  third  possibility  is  that  the  belt  has  moved  onto  its 
pulley  at  a  very  slow  rate,  that  there  is  but  a  very 
small  portion  of  the  width  of  the  belt  on  the  pulley, 
but  that  it  has  taken  such  a  long  time  that  the  loss 
of  momentum  by  friction  combined  with  the  braking 
effect  of  this  small  portion  of  the  belt  has  brought  the 
planer  to  a  standstill,  and  yet  that  there  is  so  little  of 
the  belt  on  the  return  pulley  that  it  does  not  have  the 
necessary  power  to  overcome  the  friction  and  give  the 
planer  the  necessary  acceleration  in  the  opposite  direc- 

tion. A  great  many  troubles  which  one  may  experi- 
ence with  belt-driven  planers  are  due  to  the  lack  of 

consideration  given  to  this  process  of  shifting. 
The  first  action  of  the  belt  when  it  enters  the  driving 

pulley  is  to  stop  the  planer,  in  which  action  it  is 
assisted  by  friction.  After  the  planer  has  come  to  a 
standstill  the  samie  belt  proceeds  to  give  the  planer  a 
movement  in  the  opposite  direction,  which  action  is 

opposed  by  friction.  In  either  case  the  end  to  be  accom- 
plished is  to  give  the  moving  parts  of  the  planer  a 

certain  amount  of  energy.  In  order  to  see  how  the 
action  of  the  belt  and  the  friction  of  the  parts  affect 
the  operation  of  the  planer  we  will  consider  these  two 
items  separately. 

In  Fig.  54  is  shown  a  diagram  indicating  the  manner 
in  which  a  planer  would  be  brought  to  a  standstill  by 

friction  only.  OA,  AB,  BC,  CD,  etc.,  are  equal  dis- 
tances representing  the  distances  traveled  by  the  planer 

table,  beginning  at  full  speed  and  ending  with  the 

planer  table  brought  to  rest.  There  are  a  great  num- 
ber of  parts  in  the  planer  which  moves  as  long  as  the 

table  moves.  The  weights  of  all  these  parts  are  fixed, 
and  their  speeds  are  all  in  a  certain  fixed  relation  to 
one  another  so  that,  instead  of  considering  all  these 
items  separately,  we  may  imagine  that  there  is  a 
single  part  of  a  certain  weight  moving  at  a  certain 
speed  and  that  this  single  part  possesses  as  much 
energy  as  all  the  various  moving  parts  of  the  planer 
possess.  This  part  will  give  up  its  energy  by  friction, 
and  as  the  amount  of  work  done  against  friction  is  the 
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FIG.  55.     DIAGRAM  OF  ACTION  OF  DRIVING  PULLET 

product  of  the  weight,  the  coefficient  of  friction  and  the 
distance  traveled,  equal  amounts  of  energy  are  given  up 
when  equal  amounts  of  distance  are  traversed. 

When  the  planer  has  traversed  a  distance  OA,  it  has 
lost  a  certain  amount  of  energy  as  a  result  of  which 
the  speed  has  been  reduced  from  OF  to  AA^.  This 
length  Aj4,  can  be  found  by  considering  that  the 
amount  of  remaining  energy  has  been  reduced  in 
proportion  of  OX  to  AA^  and  that  the  speed  there- 
fore  must  have  been  reduced  in  the  proportion  of 
VOX:  \/AA,.  Similarly  we  can  find  the  length  of  the 
lines  BB,.  CC,  and  DD„  and  the  curved  line  XY  wUl 
show  how  the  speed  of  the  planer  varies  between  full 
speed  and  a  complete  standstill  if  the  parts  are  affected 
by  friction  only.  Of  course,  it  will  be  recognized  that, 
in  order  to  get  the  correct  diagram,  a  larger  number 
of  points  should  be  laid  out  tlian  shown  here. 

It  would  also  be  interesting  to  know  how  the  speeds 
vary  when  we  consider  equal  time  elements,  and  it 
would  further  be  interesting  to  see  how  the  energy  of 
the  planer  is  absorbed  by  friction. 

In  order  to  find  the  relation  between  time  and  speed 
we  lay  out  on  0,Y,  the  times  required  to  traverse  the 
distances  OA,  AB,  BC,  CD,  etc.  We  find  the  distance 
OE  as  follows:  We  imagine  that  the  speed  has  not 
changed  while  the  planer  has  traveled  from  0  to  A, 
and  we  make  the  time  required  for  that  amount  of 
movement  our  unit  and  lay  it  out  as  the  line  OE.  We 
further  imagine  that  the  speed  does  not  change  between 
A  and  B  and  that  this  speed  is  AA,.  The  question  then 
is  to  find  the  line  EF.  As  the  times  required  for  equal 
stretches  are  in  inverse  ratio  as  the  speeds  we  find 
that:  OE-.EF  =  AA,:OY.  Similarly  we  find  that 
FG-.EF  =  AA,:BB,,  etc.  In  this  manner  we  find  the 
times  OE,  EF,  FG,  GH,  required  to  travel  equal  dis- 

tances, and  we  obtain  the  diagram  X,Y  as  the  curve 
for  speed  in  relation  to  time. 

In  order  to  find  the  manner  in  which  the  energy  of 
the  planer  is  absorbed  by  friction  we  will  use  the  same 
diagram  in  which  we  consider  the  area  OXPQ  to  repre- 

sent the  total  amount  of  energy  to  be  absorbed.  We  divide 
the  line  0X„  which  represents  the  total  time  required 

to  bring  the  planer  to  a  standstill,  in  as  many  parts  as 
we  had  laid  off  on  the  line  OX.  These  parts,  then, 
represent  equal  times  and  are  indicated  by  the  lines 
0E„  E,F„  Ffi^,  etc.  The  perpendicular  E^E^  indicates 
the  speed  at  that  moment.  We  draw  E,E,  and  the 
perpendicular  E^^.  This  line  Efi,  also  indicates 
the  speed  of  the  planer  at  the  moment  indicated 
by  the  point  E^.  During  this  period  of  time  the 
speed  of  the  planer  has  been  reduced  from  OY 
to  E.fi,,  so  that  the  amount  of  energy  absorbed 
during  that  time  is  OEfijQ.  In  a  similar  way  we 
can  find  the  amounts  of  energy  absorbed  during 
the  time  E,F,,  Ffi^,  etc.  And  as  these  times  are  all 
alike  we  will  plot  the  result  on  the  right  side  of  the 
diagram  by  placing  on  the  base  line  equal  distances. 
We  already  have  such  equal  distances,  namely  OA,  AB, 

BC,  etc.,  and  we  will  therefore  use  them  as  the  meas- 
ures for  equal  times.  We  should  remember  that  here- 

tofore we  have  been  using  these  distances  as  a  measure 
for  equal  distances  traveled  by  the  planer  and  we  ob- 

tained in  that  manner  the  curve  XY;  now  we  will  use 
these  same  distances  as  measured  for  equal  times  and 
try  to  obtain  the  curve  indicating  the  absorption  of energy. 

The  energy  absorbed  during  the  first  element  of  time 

was  OE,EjQ-  The  area  of  this  rectangle  must  be  rep- 
resented on  the  base  OA.  The  new  rectangle  will  be 

OAAJ^^.  In  similar  manner  we  find  points  F„  F,,  f„ 
F„  F,  and  the  rectangle  ABB,Q,.  The  curve  thus 
obtained  shows  the  manner  in  which  the  energy  is 
absorbed  by  friction  only. 

The  diagram  of  Fig.  55  shows  how  the  belt  shifting 
onto  the  driving  pulley  gradually  gives  the  planer 
energy  in  the  direction  opposite  to  the  one  in  which  it 
is  running.  As  the  belt  moves  onto  the  pulley  the  force 
with  which  it  grips  the  pulley  gradually  becomes 
greater  and  the  negative  acceleration  it  gives  to  the 
pulley  becomes  greater  in  proportion  to  the  width  of 
belt.  We  must  further  remember  that  the  width  of 
belt  on  the  pulley  is  proportional  to  the  distance 
traveled  by  the  planer  after  the  belt  has  entered  the 

pulley.     These  distances  traveled  by  the  planer  are  in- 

i 
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dicated  by  OA,  AB,  BC,  CD,  etc.  The  acceleration 
(negative)  given  to  the  planer  parts  is  indicated  by 
AA„  BB„  CC„  etc.  If  we  consider  the  acceleration 
constant  during  the  very  short  time  the  planer  moves 
from  O  to  yl,  or  from  A  to  B,  or  from  B  to  C,  we  will 
be  able  to  construct  our  diagram  for  speeds.  The 
speed  AA^  equals  V2aD,  in  which  D  is  the  distance 
traveled  and  a  is  the  acceleration.  The  speed  BB,  is 
found  in  the  following  manner :  This  speed  consists  of  the 
initial  speed  AA.^  plus  an  increment  due  to  the  accelera- 

tion. This  acceleration  is  not  a  but  2a,  so  that  BJB, 
equals  V4aD.  Similarly  jwe^  would  find  that  the  dis- 

tance C,C,  would  equal  VQaD.  In  this  manner  we  find 
the  curve  OP  for  the  speeds  when  equal  distances  are 
traversed,  and  we  must  remember  that  these  speeds 
are  negative  speeds. 

To  construct  the  diagram  for  speeds  in  relation  to 
time,  we  lay  out  the  distances  OE,  EF,  FG,  etc.,  each 
one  of  these  distances  representing  the  time  in  which 
the  unit  of  distance  OA  is  traversed  by  the  planer. 
Again  we  treat  this  diagram  as  we  treated  the  diagram 
of  Fig.  54  in  order  to  find  how  the  energy  is  absorbed 
by  the  entering  belt,  and  we  find  curve  W. 

In  the  diagram  of  Fig.  56  the  two  energy  absorption 
curves  of  Figs.  54  and  55  are  laid  together.  The  lower 
part  shows  how  the  energy  is  absorbed  by  the  belt. 
The  energy  diagrams  of  Figs.  54  and  55  are  shown  here 
on  the  same  scale.  This  energy  is  represented  by 

rectangle  ABCD.  The  planer  will  be  brought  to  a  com- 
plete standstill  when  the  sum  of  the  areas  covered  by 

the  two  diagrams  is  equal  to  the  area  ABCD.  This 
happens  at  the  line  PQ.  As  it  happens  in  the 
illustration  the  two  diagrams  are  almost  each 

other's  complement.  This  is  the  ideal  condition. 
If  there  should  be  a  large  opening  between  the 
two  diagrams  it  would  indicate  that  there  is 
less  energy  absorbed  during  part  of  the  time 
than  what  might  have  been,  i.e.,  that  it  will  take 
an  unnecessarily  long  time  to  stop  the  planer. 
In  other  words,  there  is  too  much  overrun. 
If,  on  the  other  hand,  the  diagrams  overlap 
each  other  we  have  the  condition  that  the  belt 
is  brought  on  the  driving  pulley  at  too  fast  a 
rate.  The  belt  is  called  upon  to  do  too  much 
work  because  no  advantage  was  taken  of  the 
friction.  In  that  case  we  will  have  too  much 
slip  with   resultant  squealing  of  the   belt. 

The  dog  on  the  table  ceases  to  act  on  the 

FIG.  56. COMBINATION  OF  ENERGY  ABSORPTION  CURVE.S 
OF  FIG.S.  54  AND  55 

tappet  as  soon  as  the  planer  has  come  to  a  stop.  From 
that  moment  on,  the  table  moves  in  the  opposite  direc- 

tion and  there  is,  therefore,  no  way  of  shifting  the  belt 
further.  The  shifting  mechanism  should  be  so  propor- 

tioned that  the  full  belt  width  is  on  the  pulley  when 
the  table  has  traversed  the  distance  AP.  If  the  action 
of  the  shifting  mechanism  is  too  slow,  the  planer  will 
stop  before  the  full  width  of  the  belt  is  on  the  pulley. 
The  result  may  be  that  there  is  not  enough  power  for 
the  cut  or  reverse  (stalling)  or  there  may  be  a  general 
slowing  down  of  the  machine  (continued  slippage  and 
squealing).  If  the  action  is  too  fast  there  will  be 
excessive  slippage  for  a  short  period  of  time  with  a 
possible  burning  of  the  surface  of  the  belt  and  uncer- 

tainty as  to  the  point  of  reversal. 

Why  Some  Tools  Are  High  in  Price 
By  John  R.  Godfrey 

"A  hundred  and  fifty  dollars  for  that  tool?  Why  I 
could  make  one  for  less  than  fifty  if  it  wasn't  patented. 
You  fellows  want  to  make  too  much  money  all  at  once. 
Come  in  next  time  you're  around  this  way."  This  was 
the  remark  which  greeted  a  friend  of  mine  who  tried 
to  sell  a  new  tool  for  use  in  repairing  motors  to  a 
garage  man.  So  he  had  to  tell  him  a  few  wholesome truths. 

"You're  right  about  the  cost,"  he  said,  "only  you've 
got  it  too  high."  But  that's  only  the  beginning.  Next 
we  have  to  spend  good  money  for  space  in  the  American 
Machinist  and  other  papers  to  let  you  know  that  such 
a  tool  can  be  had.  You  look  at  the  ad  and  tell  Bill 

here  that  it  looks  pretty  good,  but  you  don't  send  us 
an  order,  even  when  we  offer  to  send  it  on  approval 
for  30  days.  After  a  few  weeks  or  months  you  get 
up  ambition  enough  to  write  for  a  circular  but  even 

then  you  don't  order.  You  don't  even  answer  the  letters 
we  write  you  about  it. 

Procrastination  Costs  Money 

"Circulars  and  letters  cost  money  and  unfortunately 
we  have  to  eat  while  you're  thinking  it  over.  Now  you 
want  to  put  it  off  till  next  time  I  come  around  this  way. 
You  forget  that  it  costs  us  real,  hard  dollars  for 
carfare,  food  and  hotel  bills  beside  the  other  expenses 
I've  mentioned. 

"I  know  the  price  is  high.  But  it's  because  you  cus- 
tomers make  it  cost  so  much  money  to  sell  you.  If  a 

hundred  men  a  month  who  really  need  this  tool  would 
send  us  their  orders  without  my  traveling  all  over  the 

map  to  get  'em,  we'd  be  glad  to  knock  an  even  fifty 
dollars  off  the  price  you  kick  about.  But  as  long  as  you 

make  it  hard  for  us  to  sell  you  this  tool,  we've  simply 
got  to  pass  the  cost  of  this  selling  along  to  you.  There's 
no  other  way.  If  you  have  to  spend  a  day  getting  to 

a  day's  job,  you've  got  to  charge  for  two  days  somehow, 
no  matter  how  it  appears  on  the  bill." 

A  Possible  Remedy 

These  birds  who  boast  about  being  hard  to  sell,  who 
waste  your  time  and  hang  off  as  long  as  possible  before 

buying  don't  seem  to  realize  that  they  are  the  ones  who 
make  it  necessary  for  manufacturers  to  charge  high 
prices.  If  we  had  some  way  of  making  each  customer 
pay  for  the  cost  of  selling  him  what  he  eventually  buys, 

he'd  wake  up  and  save  money  as  well  as  save  us  time 
and  trouble. 
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Another  Method  of  Machining  Pistons 
A  Special  Machine  for  Rough-Drilling  Two  Pistons  at  Once— Heat-treating  to  Prevent 

Distortion  Later — The  Final  Reaming  of  the  Piston-pin  Hole 

SPECIAL  CORRESPONDENCE 

THE  Wills  Sainte  Claire  motor  uses  cast-i
ron 

pistons  of  light  construction  and  has  some  in- 
teresting methods  of  machining  them.  After 

cleaning  and  preliminary  inspection,  the  open  end  is 
bored  and  faced,  leaving  5^  in.  in  the  bore  and  ii  in. 
on  the  end  for  finish.  The  holes  are  then  drilled  in  a 

special  Reed-Prentice  four-spindle  drilling  machine  as 
in  Fig.  1.     This  carries  four  pistons,  and  drills  two  of 

FIG.  1.     ROUGH-DRILLING  THE  PIN  HOLES 

them  at  each  feeding  of  the  drills,  the  other  pair  of 
spindles  being  on  the  opposite  side  of  the  machine.  The 
pistons  are  clamped  by  the  bolt  A,  the  two  upper  sta- 

tions being  loaded  while  the  lower  pistons  are  being 
bored. 

The  workhead  carrying  the  pistons  is  supported  on 
trunnions  which  bear  in  the  bed  of  the  machine.  This 
arrangement  supports  the  work  rigidly  and  makes 
accurate  indexing  possible.  The  drills  are  guided  as 
close  to  the  pistons  as  possible  to  prevent  the  tendency 

of  "running"  on  a  round  surface.  These  precautions 
in  the  rough-drilling  make  it  easier  to  secure  finished 
pistons  which  are  accurate,  and  accurate  pistons  are 
a  necessity  in  all  high-grade  motors.  The  general 
solidity  and  stiffness  of  the  machine  are  indicated  by  the 
portion  shown  in  Fig.  1.  The  twin  branch  pipes  supply 
flooded  lubrication  which  flows  down  into  the  base  of 
the  machine. 

The  pistons  are  next  rough-turned  on  another  Reed- 
Prentice  machine  as  in  Fig.  2.  This  machine  also 
roughs  the  grooves  with  the  tools  in  the  back  arm 
attachment,  and  leaves  s^  in.  for  finish  on  the  outside. 
Heat-treating  or  annealing  comes  next,  followed  by 
another  inspection.  Then  a  slot  is  milled  for  the 
piston-pin  cap,  the  end  is  rebored  and  the  head  is  faced. 

The  piston-pin  holes  are  line  reamed  in  the  fixture 
shown  in  Fig.  3.  This  fixture  forms  part  of  a  chuck 
which  goes  on  the  lathe  spindle  and  guides  the  reamers 
on  both  sides  of  the  piston.  A  simple  clamping  device, 
not  shown,  makes  it  easy  to  handle  the  pistons  in  and 
out  of  the  fixture. 

This  final  reaming  requires  extreme  care,  both  on 
the  part  of  the  workman  and  in  the  tools  and  fixtures 
used.  Although  the  rough-drilling  is  from  each  side, 
it  will  be  noted  that  through  reaming  is  required  for 
the  final  finish.  The  reamers  are  piloted  inside  the 
special  chuck  and  also  supported  in  an  outer  bushing 
to  insure  the  desired  accuracy  of  alignment. 

The  outside  is  next  finished  including  the  ring 

grooves;  the  relief  is  cut  on  the  sides;  the  piston-pin 
hole  is  hand  reamed;  the  open  end  is  countersunk; 
the  head  is  polished  and  the  piston  finally  inspected 
before  going  to  the  assembly  department. 

These  details  of  piston  machining  and  finish  give  a 
good  idea  of  the  great  care  which  is  taken  with  this 
important  part  of  the  motor.  It  is  in  marked  contrast 
with  much  of  the  practice  of  a  few  years  ago  when 

comparatively  little  attention  was  paid  to  such  refine- 
ments as  polishing  the  head  and  sundry  other  little 

details  which  make  for  satisfactory  performance  of  the 
motor. 

FIO.  2.    ROUGH-TURNING  AND  GROOVING.      FIG.   3.    REAMING  PISTON-PIN  HOLES 
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Oxy -Acetylene  Cutting  Machine 
Mechanically  Guided  Torch  Cuts  Intricate  Shapes  at  Great  Speed — Gas  Pressure 

and  Rate  of  Torch-Travel  Regulated  to  Suit  the  Work 

By  I.  WILLIAM  CHUBB 
Editor  European  Edition,  American  Machinist 

WHILE  the  process  of  metal-cutting  by  means  of 
the  oxy-acetylene  blowpipe  is  by  no  means  un- 

common, the  results  obtained  do  not  usually 
compare  in  any  way  as  regards  finish  with  ordinary 
machining  processes.     In  this  respect,  and  also  as  to 
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FIG.   1.      THE  GODFTIEY  OXY-ACETYLENE  JET  MACHINE 

operating  cost,  advantages  can  certainly  be  claimed  on 
behalf  of  the  Godfrey  oxy-acetylene  jet  machine  made 
by  the  Godfrey  Engineering  Works,  Wood  Green,  Lon- 

don, N.  The  machine  itself  (see  Figs.  1  to  3)  is  fairly 
simple,  having  a  double-jointed  swinging  frame  bearing 
the  blowpipe,  etc.  Two  independent  screw-operated 
slides  are  carried  by  the  machine  frame,  and  by  hand 

or  power,  will  give  either  or  both  of  two  cross  move- 
ments to  the  cutting-jet  over  the  work.  By  means  of 

an  index  head  these  slides  can  be  set  so  that  cuts  can 
be  made  at  any  angle  to  the  axis  of  the  machine.  A 
circular  attachment  is  also  provided  comprising  a 
graduated  revolving  arm,  by  means  of  which  the  jet 
can  be  caused  to  rotate  horizontally,  thereby  cutting  a 
hole  of  any  radius  up  to  the  length  of  the  arm  itself. 
Trepanning  operations  necessary  for  large  holes  are 
avoided  and  the  finish  resulting  is  ready  for  the  reamer. 
In  this  case  the  work  is  stationary. 

For  holes  beyond  the  range  of  the  arm  and  up  to 
6  ft.  in  diameter  the  work  is  placed  on  a  revolving 

faceplate  or  table  in  front  of  the  machine.  From  this 
table  a  central  spindle  may  project  upward  and  for 
shapes  that  are  other  than  circular  the  spindle  will 
carry  at  the  top  a  templet  of  metal,  wood  or  fiber, 
against  which  a  pin  immediately  above  the  jet  on  the 
jointed  arm  is  kept  in  contact  by  a  spring.  As  the  table 
rotates  the  jet  itself  moves  and  thus  reproduces  the 

shape  desired,  the  size  being  that  of  the  templet  when 

the  pin  is  of  the  same  diameter  as  the  jet.  Cams  and 
other  shapes  larger  than  the  templet  may  be  cut  by 
using  a  roller  in  place  of  the  pin,  the  maximum  size  of 
the  roller  depending,  of  course,  on  the  radius  of  the 
smallest  curve  on  the  templet.  The  drive  of  the  machine 

is  by  a  i-hp.  motor  and  belt,  friction 
gearing  and  flexible  shafting  being 
employed  for  the  main  slides  and 
rotary  movements. 

The  drive  is  by  belt  to  a  friction 
disk  at  the  top  of  the  machine  and 
across  this  disk  a  small  drum  or 

pulley,  kept  in  contact  by  a  weighted 
lever,  can  be  moved  radially.  Two  of 
these  friction  drives  are  employed, 
one  on  each  side  of  the  machine,  and 
the  disks  are  calibrated  for  speed, 
the  drive  being  by  a  belt  on  a  two- 
speed  cone  and  by  the  flexible  shafts 
to  the  revolving  faceplate  and  the 
two  rectangular  motions.  Cutting 
speeds  ranging  from  i  to  20  in.  per 
minute  are  obtainable,  adjustments 
being  effected  by  a  lever  within  reach 

of  the  operator's  left  hand.  The 
table  in  front  of  the  machine  is 
mounted  on  trunnions  and  may  be 
raised  or  lowered  by  a  screw.  For 
cutting  bevels  transversely,  the  roller 
at  the  back  of  the  machine  can  be 

raised  so  that  the  work  can  be  made  to  He  at  any  angle 
to  the  horizontal.  For  bevel  cutting  longitudinally  the 
work  is  fastened  to  the  table  at  the  front  and  the  table 
is  slewed  to  the  right  or  left  as  necessary. 

Besides  cutting  rapidly,  the  machine  produces  a  par- 
ticularly good  finish,  and  this  is  in  a  large  measure 

due  to  the  constant  feed  resulting  from  the  mechanism 
employed.  In  addition,  the  flame  used  is  of  a  some- 

what exceptional  character  as  the  gas  pressure  em- 
ployed is  low,  especially  for  finishing  purposes.  The 

jet  is  small,  a  whirling  motion  being  given  to  the  mix- 
ture by  rifling  and  other  features  in  the  blowpipe.  The 

length  of  the  white  cone  is  barely  ife  in.,  and  as  the 
cone  does  not  touch  the  work  the  edges  of  the  material 
are  not  melted,  the  surface  being  left  smooth.  The 
heating  flame,  which  is  tubular,  is  but  A  in.  in  diam- 

eter and  the  distance  of  the  nozzle  of  the  blowpipe  from 
the  work  is  A  in.  The  oxygen  pressure  employed 
ranges  from  5  lb.  per  square  inch  upwards,  mild  steel 
plates  i  in.  thick  for  example  being  best  cut  with  a 
pressure  of  from  10  to  15  lb.  The  cost  of  oxygen  per 
foot  of  a  i-in.  plate,  cut  at  12  in.  per  minute  is  less 
than  Id.  Finishing  or  washing  cuts  may  be  taken  at 
pressures  of  2i  lb.  or  even  lower.  Owing  to  the  small 
area  of  the  heating  flame  the  acetylene  consumption  is 
less  than  usual. 

Regulator  valves  are  provided  and  a  master  gas  tap 
on  the  blowpipe  cuts  off  all  gas  without  affecting  these 
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valves,  so  that  if  the  correct  mixture  has  been  deter- 
mined it  is  at  once  available  when  the  appliance  is  next 

used.  The  valves  for  oxygen  and  acetylene  have  cali- 
brated dials  and  pointers.  The  oxygen  is  preheated  U 

about  60  deg.  F.  above  the  normal  temperature,  the 

exact  amount  depending  on  atmospheric  conditions.  An 

electric  resistance  is  used  for  preheating  the  oxygen 

supply  pipe,  the  pipe  being  formed  into  a  coil  by  a 

couple  of  turns.  Preheating  disperses  any  w^ater  that 
may  be  carried  by  the  oxygen.     Pressure  in  the  oxygen 

ring  taking  48  sec.  and  1-in.  center  32  sec.  This  ex- 
ample suggests  the  use  of  the  machine  for  the  produc- 

tion, vv'ithout  waste,  of  printers'  chases  in  a  series  of 
sizes  from  plates  of  suitable  thickness,  the  chases  being 
flat  and  without  welds  at  the  joints.  Above  the  right- 
hand  view  in  Fig.  4  will  be  seen  a  small  piece  of  metal 
with  dogtooth  cuts,  0.055  in.  wide.  These  cuts  were 
made  with  a  nozzle  0.047  in.  in  the  bore. 

At  A  in  Fig.  5  is  a  reversing  link  for  a  steam  engine 
commercially  produced  from  metal  li  in.  thick,  the  link 
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FIO.  2.  OODFRBT  JET  MACHINE  CUTTING  ON  A  PLANE.  FIG.  3. 
PROM  A  TEMPLET 

GODFREY  JET  MACHINE  CUTTING 

cylinders  is  reduced  from  1,800  lb.  to  the  required  value 
in  two  stages,  first  down  to  40  or  50  lb.  by  one  reduc- 

tion valve  and  the  balance  by  another  reduction  valve, 
the  purpose  being  to  avoid  pressure  fluctuation.  Electric 
ignition  is  employed  by  means  of  an  accumulator  and 
coil,  one  end  of  which  is  grounded,  a  lever  on  the  blow- 

pipe bringing  the  sparking  point  to  within  the  required 
distance  of  the  nozzle.  Saving  of  both  time  and  gas  is 
claimed  for  this  device. 

Cuts  A  and  even  -^^  in.  wide  have  been  made  with 
a  blowpipe  orifice  of  0.047  in.  The  smallest  orifice 
employed  is  0.035  in.  in  diameter.  Examples  of  work  done 
are  shown  in  Fig.  4,  where  a  cam  form  and  three  cam 
rings  are  shown  as  cut  from  a  12  in.  square  plate  i  in. 
thick,  the  inner  cuts  being  0.06  in.  wide.  The  hole  in 
this  example  was  drilled,  but  if  it  is  necessary  to  start 
in  the  middle  of  a  plate  the  hole  can  be  blown  through 
first,  preferably  by  a  simple  hand  blowpipe,  to  prevent 
plugging  the  nozzle  of  the  machine  blowpipes  by  return 
of  the  oxide. 

The  view  at  the  left  shows  five  rings  and  a  central 
core  cut  in  a  4-in.  plate,  the  diameters  ranging  from 
1  to  9  in.  The  total  time  occupied  for  the  six  cuts  was 

9  min.  32  sec.,  the  9-in.  ring  taking  2  min.  46  sec,  the 
7-in.  ring  2  min.  20  sec.,  and  so  on  down  to  the  2-in. 

measuring  12  in.  across  its  longest  dimension  and  the 
complete  outline  being  produced  in  6  min.  The  cam  at 

B,  measuring  11  x9x  li  in. thick,  was  produced  by  auto- 
matic operation  in  6  min.,  and  the  hole  in  the  middle 

piece  C  was  cut  for  demonstration  purposes  in  2J-in. 
metal  in  6  J  mlin.  A  higher  pressure  is  necessary  for 
holes  than  for  exteriors,  the  flame  being  diverted  as  it 

cuts  down.  For  instance,  a  4-in.  hole  in  3*-in.,  35-ton 
tensile  steel,  requires  a  pressure  of  about  35  lb., 
whereas  a  cut  on  the  exterior  will  call  for  a  pressure  of 

about  20  lb.  The  pressure  is  increased  to  prevent  dis- 
tortion of  the  flame.  A  slower  flame  travel  is  used  for 

holes,  because  in  going  round  the  flame  tends  to  trail. 
The  maximum  thickness  that  can  be  cut  is  about  5  in. 
The  thicker  the  material  the  higher  the  pressure  needed 
and  the  larger  the  orifice.  The  flame  will  cut  material 
down  to  i  in.  thick,  but  below  this  is  apt  to  produce 
distortion. 

About  the  other  examples  shown  in  Fig.  5  it  may 
perhaps  be  sufficient  to  say  that  the  ring  D  was  cut 
from  a  plate  1  in.  thick.  The  hole  is  5  in.  and  the 
outside  diameter  6  in.  It  took  30  min.  30  sec.  for  both 
cuts,  while  the  hexagon  nut  E,  5  in.  wide  across  the 
flats  and  24  in.  thick,  took  5  min.  for  the  exterior  and 
4  min.  50  sec.  for  the  3|-in.  hole.     Examples  of  work 
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seen  by  the  writer  included  a  7-in. 
disk  of  l-in.  metal  mounted  on  a  ver- 

tical spindle  on  the  revolving  face- 
plate. With  the  flame  cone  about 

A  in.  long,  two  cuts  were  taken,  the 

first  at  15  lb.,  the  second,  for  finish- 
ing, at  10  lb.  The  time  occupied  was 

2  min.  15  sec,  giving  a  feed  of  about 
10  in.  per  minute.  The  cut  was 
square  and  the  finish  good. 

Horn  plates  for  railway  cars  have 
been  cut  complete  in  17  min.  in  f-in. 
plate,  the  perimeter,  including  that 
of  the  hole,  being  about  12  ft.  and 
the  pressure  employed  15  lb.  A 

trimming  made  from  a  templet,  dif- 
ferent sized  rollers  being  used  for 

the  outside  and  inside,  produced  the 
frame  shown  around  the  examples 
in  Fig.  5.  The  metal  is  A  x  3  in. 
The  cut  is  square  and  parallel  all 
around,  sharp  corners  being  produced  as  shown,  and 
no  subsequent  machining  is  necessary.  It  is  usual 
to  leave  a  small  fin  at  the  end  of  the  cut  to  be  re- 

moved by  a  file,  otherwise  a  groove  results  owing 
to  the  absence  of  metal  for  the  dissipation  of  heat. 

FIG.   4.    -CAMS  AND  RINGS   CUT  BY   GODFREY   MACHINE 

avoiding  the  need  for  drilling  and  chipping  and  the  use 
of  power  shears  with  their  inevitable  distortion  of  the 
plate  and  the  destruction  of  its  physical  properties  in 
the  vicinity  of  the  sheared  edge.  Keference  has  been 
made  to  the  use  of  the  machine  in  connection  with  the 
production  of  superheaters,  4-in.  holes  in  IJ-in.  header 
plates  being  cut  in  2  min.  each,  the  holes  then  being 
ready  for  reaming.  Circular  ends  of  cylindrical  boilers 
have  been  cut  automatically  without  marking  out,  this 
applying  also  to  the  welding  bevel  of  drum  tanks,  pro- 

duced in  one  cut.  Where  the  material  has  been  cut 
by  the  Godfrey  process,  the  British  Board  of  Trade 
investigation  confirms  as  unnecessary  the  machining 
operations  essential  to  remove  the  stressed  edges  as 
would  be  required  in  sheared  ship  and  boiler  plates. 

For  bogie  frames,  locomotive  side  frames  and  for 
similar  purposes  on  material  from  J  to  3  in.  and  up- 

wards, a  specially  adapted  form  of  the  machine  will 
shortly  be  available.  The  machine  is  of  service  to  ship 
breakers  for  cutting  old  plate  with  a  form  and  finish 
that  will  enhance  the  value  of  the  scrap  material. 

FIG.  5.     EXAMPLES  OF  WORK  CUT  BY  GODFREY  MACHINE 

By  way  of  demonstration,  gearing  has  been  produced 
with  from  0.002  to  0.005  in.  left  on  the  teeth  for 

finish.  Thus  gears  of  2-in.  circular  pitch  mesh  together 
and  run  properly,  16  teeth  being  cut  in  16  min.  in  4-in. 
plate.  The  templet  used  was  in  the  form  of  a  single 
tooth,  the  piece  being  indexed  round.  Rack  teeth  have 
been  cut,  and  any  odd  shapes  required  may  be  produced 
•either  by  combination  of  the  movements  of  the  machine 
or  from  a  templet.  Holes  for  tubes  in  superheater 
plates  have  been  cut,  the  practice  being  to  leave  say 
h  in.  and  then  take  a  washing  cut  at  a  lower  pressure. 

The  machine  is  adaptable  to  toolroom  work,  roughing 
out  dies,  etc.,  and  profiling  operations  where  the  finish 
obtained  has  been  found  in  a  number  of  cases  to  elimi- 

nate further  machining.  It  is  used  in  the  blacksmith 
shop,  avoiding  the  cost  of  several  heats  on  heavy 
masses.      In    shipyards    heavy    plates    have   been    cut. 

The  Foreman  and  "Labor" By  a.  W.  Brown 

The  word  "labor"  I  put  in  quotation  marks  when  I 
write  it,  because  as  generally  used  it  is  misapplied. 
It  implies  what  is  not  the  case,  that  manual  workers 
are  the  only  ones  who  labor  and  that  no  unorganized 
manual  worker  has  the  right  to  consider  himself  or 
herself  in  the  laboring  class.  He  or  she  may  be  in  the 

laboring  class,  but  is  not  of  "labor." 
The  foreman  occupies  a  peculiar  position  in  regard 

to  his  workers.  He  is  not  of  them,  because  he  has  been 
engaged  by  the  management  and  not  by  them.  In  fact 
he  may  be  more  or  less  actively  and  violently  opposed 
by  some  one  from  his  shop,  or  from  some  other  shop 
or  by  some  one  from  no  shop  at  all,  who  claims  to  repre- 

sent the  workers. 

At  the  same  time,  he  is  of  their  stock  and  breeding, 
and  can  better  understand  them  than  can  a  member  of 
the  management.  Even  if  the  latter  has  been  a  worker 
of  some  kind,  the  chances  are  that  he  cannot  understand 
the  problems  of  any  other  kind;  and  further,  probably 
much  water  has  flowed  under  the  bridges  since  his  days 
as  a  worker  and,  still  further,  he  may  not  be  at  the 
strategical  point. 
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Planning  and  Controlling  Work  in  the 
Assembling  Department  of  a  French  Shop 

Work  Plotted  on  Revolving  Calendar  and  Always  Under  Control  of  Planning  Department- 
Forms  Used  for  Assembly  Specifications  and  Piece- Work  Tickets 

By  E.  JULLIEN 

A  COMPLETE  description  of  the  planning  system 
 in 

use  at  the  works  of  Messrs.  Savy  Jeanjean  et 
L  Cie.,  Courbevoie,  France,  was  published  on  page 

889,  Vol.  54,  of  American  Machinist.  In  that  article 

the  organization  of  the  machine  shop  was  fully  de- 
scribed. The  system  has  since  been  extended  with  very 

good  results  to  the  assembling  floor.     The  manner  in 

FIG.    1.      THE    REVOL.VING   CALENDAR 

which  the  work  is  planned  and  followed  out  in  the 
machine  shop  was  fully  explained  in  the  above-men- 

tioned article,  where  the  use  of  the  revolving  calendar, 
the  routing  cards,  the  progress  sheets  and  the  cal- 
culagraph  were  described. 

Near  the  revolving  calendar,  shown  in  Fig.  1,  is  a 
chart  in  which  the  following  information  is  entered  for 
each  machine,  or  each  lot  of  machines  started:  Order 
number,  description  of  machines  and  date  on  which  the 
machining  is  started,  as  well  as  the  scheduled  finishing 
date. 

The  assembling-shop  planning  department  keeps  in 
constant  touch  with  the  machine-shop  planning  depart- 

ment and  follows  the  progress  of  the  machining  from 
the  chart  referred  to  above,  the  progress  sheets  and 

the  routing  cards.  When  the  machining  of  one  part, 
or  a  lot  of  parts  is  completed,  the  part  or  parts  are 
delivered  to  the  foreman  who  will  be  responsible  for 
assembling  the  machine  or  machines  for  which  the 
parts  are  made.  The  name  of  the  foreman  is  written 
in  one  of  the  two  blank  spaces  on  the  routing  card 
and  the  card  returned  to  the  progress  clerk  to  enable 
him  to  keep  the  progress  sheets  up  to  date.  The  rout- 

ing card  is  then  passed  to  the  assembling-shop  plan- 
ning department  where  it  is  filed  in  a  cabinet  with  all 

the  other  routing  cards  belonging  to  the  same  job. 
When  the  cards  representing  all  the  parts  necessary 
to  assemjble  a  machine  are  in  the  file,  all  the  parts  have 
been  delivered  to  the  foreman  whose  name  is  written 
on  the  cards,  and  the  machines  can  be  assembled  with- 

out having  to  wait  for  one  or  more  parts  which  have 
not  yet  been  machined. 

In  order  to  have  all  the  assembling  specifications  and 
instructions  ready  in  time,  the  planning  department  is 
always  informed  of  the  date  at  which  the  machining 
will  be  completed  on  any  order  number,  so  the  as- 

sembling specifications  and  piece-work  cards  can  be 
prepared  in  time.  One  of  the  assembling  specifications 
is  shown  in  Fig.  2  and  a  piece-work  ticket  in  Fig.  3. 
The  size  of  the  assembling  specification  sheets  are 
such  that  when  folded  in  two  they  are  exactly  the  same 
size  as  the  piece-work  cards. 

All  the  assembling  work  prepared  in  the  above- 
mentioned  manner  is  plotted  on  the  revolving  calendar, 
which  was  described  in  the  previous  article.  One  half 
is  used  for  plotting  the  machining  work,  the  other  half 
for  the  assembling  work.  The  fixed  vertical  board 
placed  in  front  of  the  drum  contains  the  names  of  all 
the  workmen  employed  on  actual  assembling.  One 
name  is  placed  opposite  each  circular  strip  on  the  drum. 
A  plan  of  the  revolving  calendar  is  shown  in  Fig.  4. 

The  workmen's  names  are  grouped  on  the  board  in  the 
same  way  as  the  men  are  grouped  in  the  assembling 
shop,  that  is  to  say,  in  gangs,  each  foreman  having 
charge  of  one  gang. 

The  assembling  work  is  plotted  on  the  calendar  in 
the  following  manner:  Each  assembling  specification 

corresponds  to  a  well-defined  part  of  the  work  for  which 
a  certain  number  of  hours  has  been  allowed,  say  30 
hours  for  example.  A  strip  of  plotting  paper  as  shown 
in  Fig.  5  is  cut  to  a  length  corresponding  to  30  hours, 
and  on  that  strip  the  following  information  is  given: 

Order  number,  description  of  machine,  operation,  num- 

ber, symbol  of  group  workman's  name  and  check number. 

The  strip  is  then  placed  on  the  calendar  opposite 
the  workman's  name  either  in  continuation  or  advance 
of  the  work  he  may  already  have  in  hand,  the  starting 

date  corresponding  to  one  end  of  the  strip  and  the  fin- 

ishing date  to  the  other.  The  starting  date  is  vn-itten 
on  the  back  of  the  workman's  card  as  a  guide  to  enable 
the  clerk  in  the  distributing  office  to  place  each  card 
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on  the  distributing  board,  according  to  urgency,  in  such 
a  way  that  the  work  is  always  given  out  in  the  same 
order  as  it  has  been  plotted  on  the  calendar. 
When  a  workman  finishes  his  work,  he  advises  his 

foreman  and  the  foreman  advises  the  inspector  who 

inspects  the  ~work.  If  all  is  correct,  the  inspector 
initials  the  workman's  ticket  and  his  copy  of  the 
assembling  specification.  The  workman  takes  his  speci- 

fication and  piece-work  ticket  to  the  distributing  office 
where  the  distributing  clerk  looks  on  the  piece-work 
card  and  specification  to  see  if  the  work  has  been 
inspected,  and  if  so,  prints  on  the  card  the  finishing 
date  and  time  as  well  as  the  total  time  spent  on  the 
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FIG.   3.     PIECE-WORK  CARD 

job.  This  being  done,  the  clerk  gives  the  workman 
the  specification  and  drawings  for  his  next  job,  as  well 
as  the  piece-work  card  with  the  starting  date  and  time 
printed  on  it.  The  duplicate  copy  of  the  assembling 
specification  can  now  be  placed  in  the  next  pocket, 
marked  work   in   hand. 

The  finished  work  cards  are  handed  over  to  the  prog- 
ress clerk  who  keeps  the  progress  sheets  up  to  date; 

afterwards  they  are  sent  to  the  time-keeping  depart- 
ment which  finds  thereon  the  necessary  information  to 

prepare  the  pay  card  of  each  assembler.  From  the 
time-keeping  department  the  cards  are  sent  to  the 
prime-costing  department,  where  is  provided  all  the 
necessary  information  to  work  out  the  cost  of  as- 

sembling   each    machine    manufactured    in    the    works. 

The  assembling  specifications  are  returned  to  the  head 
of  the  planning  department,  filed  in  a  special  filing 
cabinet,  and  when  all  the  assembling  specifications  for 

Fixed  board 

FIG.   4.      PLAN  OP  REVOLVING   CALENDAR 

one  machine  have  been  filed,  a  summary  giving  the 
time  taken  for  assembling  the  complete  machine  is 
made  up  on  a  special  form,  a  copy  of  which  is  shown 
in   Fig.   6. 

This   summary   is   made   up   duplicate,   one  copy   is 
kept  as  a  record  in  the  planning  department,  the  other 
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F[G.    5.      THE   PLOTTING    STRIP 

is  sent  to  the  prime-costing  department  and  helps  the 
cost  clerk  to  collect  all  the  piece-work  cards  which  have 
been  used  to  assemble  any  given  machine  and  work 
out  the  cost  of  assembling.  The  system  described  has 
been  in  use  for  several  months  with  the  result  that  a 
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FIG.  6.     ASSE.MBLING  SPECIFICATION   (SUMMARY) 

considerable  amount  of  time  and  money  has  been  saved 
on  every  machine  assembled.  It  has  also  been  found 
very  easy  to  follow  the  progress  and  to  give  at  any 
time  the  date  on  which  any  machine  going  through  the 
assembling  shop  can  be  completed. 
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a= Ideas  from  Practical  Men 
Q 

Devoted  to  the  exchange  of  information  on  useful  methods.  Its  scope  includes  all  divisions  of  the  machine  building  in- 

dustry,  from  drafting  room  to  shipping  platform.  The  articles  are  made  up  from,  letters  submitted  from  all  over  the  world. 
Descriptions  of  methods  or  devices  that  have  proved  their  value  are  carefully  considered  and   those   published  are   paid  for. 

A  Device  for  Contracting  Piston  Rings 
By  Harry  Moore 

The  illustration  shows  how  a  pair  of  ordinary  tool- 
makers'  clamps,  together  with  a  piece  of  thin  flat  steel 
or  strap  iron,  can  be  utilized  to  form  a  very  good  device 
for  contracting  piston  rings. 

The  piece  of  steel  is  drilled  near  each  end  so  as  to 
pass  over  the  inner  screw  of  the  clamp.     In  order  to 

A  PISTON  RING  CONTRACTOR 

facilitate  the  working  of  the  tool,  a  short  piece  of  wire 
is  driven  through  the  hole  in  the  head  of  the  screw. 
Pressure  is  applied  with  the  outer  screw  only,  the  inner 
one  being  used  merely  to  keep  the  jaws  in  line  and  being 
adjusted  for  that  purpose  only. 

The  tool  shown  was  one  that  I  made  for  the  purpose 
of  squeezing  a  number  of  rings  together  while  they 
were  tightened  in  a  special  chuck  preparatory  to  turn- 

ing the  periphery. 

Jigs  for  Accurate  Drilling  and  Reaming 
By  R.  Grant 

The  castings  illustrated  in  Fig.  1  are  quite  frail  and 
in  drilling  holes  through  the  bosses,  are  apt  to  spring  so 
that  the  holes  will  not  line  up  accurately.  The  jigs  for 
drilling  the  holes,  while  of  the  conventional  box  form, 
had  the  bushings  set  and  clamped  in  V-blocks,  instead  of 
J)eing  driven  in  holes.    The  V-blocks  were  hardened  and 

FIG.  1.  THK  WORK  TO  BE  DRILLED  AND  REAMED 

ground  and  clamped  in  grooves  planed  in  the  jig  bodies. 
Drill  bushings  were  readily  distinguished  from  reamer 
bushings  by  a  small  groove  ground  around  the  middle. 

All  bushings  were  interchangeably  used  in  a  number  of 
jigs  of  similar  design,  thus  reducing  the  quantity  of 
bushings  needed  to  the  minimum. 

The  method  of  clamping  the  bushings  in  the  jigs  is 
shown  in  Figs.  2  and  3,  which  also  show  the  work  in 
position  but  not  clamped.  For  clamping  the  work,  the 
equalizers  B  and  clamp  plates  C  were  used  in  the  follow- 

ing manner :  The  equalizers  were  placed  over  the  work 
on  which  they  bore  at  points  directly  over  the  work- 
support  points,  being  located  by  studs  in  the  jig  base. 
The  clamp  plates  C  were  provided  with  keyholes  as  at  D, 

FIGS. 
2  AND  3.     METHOD  OF  CLAMPING  THE 

BUSHINGS  AND  WORK 

and  were  set  over  the  equalizers,  the  studs  passing 
through  the  round  parts  of  the  keyholes.  Flats  on  the 
sides  of  the  studs  below  the  ends  permitted  the  clamp 
plates  to  slide  on  the  studs,  the  flats  engaging  with  the 
elongated  part  of  the  keyhole  and  holding  them  in  posi- 

tion against  pressure  in  line  with  the  studs.  When  in 
this  position,  tightening  the  central  screws  E  clamped 
the  work  through  the  equalizers. 
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In  some  cases  the  holes  were  drilled  through  from  one 
side  of  the  casting,  while  in  others  the  drilling  was  done 
from  opposite  sides.  In  operation  the  jigs  rested  on  sub 
plates  provided  with  leveling  screws  and  were  trammed 
up  from  the  drilling  machine  spindle  until  practically 
dead  true,  so  that  a  satisfactory  degree  of  accuracy 
was  attained. 

A  Shop  Man's  Method  of  Figuring 
Change  Gears 
By  George  Heald 

On  page  678  of  American  Machinist,  W.  G.  Andrews 
submits  a  method  of  figuring  compound  gearing  which 

is,  as  he  says,  "simplicity  itself,"  but  I  am  impelled 
to  make  the  same  criticism  of  it  as  he  aims  at  the 
method  outlined  by  J.  Crommel  in  an  earlier  issue — 
that  it  does  not  go  far  enough. 

His  method  is  applicable  to  all  lathes  that  are 
geared  even;  that  is,  when  the  gears  on  the  main 
spindle  and  on  the  inner  end  of  the  stud  have  the  same 
number  of  teeth.  If  these  two  gears  have  different 
numbers  of  teeth  then  the  pitch  of  the  leadscrew  cannot 
be  used  as  the  numerator  of  the  fraction. 

On  an  even-geared  lathe,  equal  gears  on  the  stud  and 
leadscrew  will  cut  a  thread  of  the  same  lead  as  the 
leadscrew.  If,  on  the  other  hand,  the  fixed  gear  on  the 
stud  should  have  twice  as  many  teeth  as  the  correspond- 

ing gear  on  the  main  spindle,  equal  change  gears 
placed  on  stud  and  leadscrew  will  produce  a  thread  that 
has  twice  as  many  turns  per  inch  as  the  leadscrew. 

On  an  uneven-geared  lathe  the  proportion  would  be 
as  follows:  As  the  lead  of  the  thread  that  tvill  be 
cut  vnth  even  gears,  is  to  the  lead  desired  to  be  cut,  so 
will  be  the  number  of  teeth  in  the  change  gear  upon 
the  stud  to  the  number  of  teeth  in  the  corresponding 
gear  upon  the  leadscrew. 

There  is  still  another  complication.  On  a  lathe  that 
<;arries  two  gears  upon  the  intermediate  stud  in  a  ratio 
of  2  to  1,  3  to  1,  etc.,  the  factoring  must  be  done  so 
that  one  of  the  fractions  obtained  will  be  of  the  same 
ratio. 

Take  the  first  example  cited  by  Mr.  Andrews;  ratio 
2  to  1,  leadscrew  4,  thread  to  be  cut  40.     Factoring, 

4        1X4  4 
we  have    t^  =  ,   w    a  •     Since  the  fraction  ̂   is  of  the 

ratio  2  to  1,  the  same  as  that  of  the  intermediate  gears, 
it  need  not  be  carried  further.    Multiplying  i  by  20  we 

have  f,  as  the  gears  required. 

Formula  for  Tap  Drill  Size 
By  J.  R.  Owens 

Most  formulas  for  determining  the  tap  drill  sizes  foi 
threaded  holes  are  difficult  to  remember.  Here  is  one 
that  is  easy,  both  to  keep  in  mind  and  to  apply.  Though 
it  may  be  old,  I  have  never  seen  it  in  print  and  it  may 
serve  to  help  some  of  the  younger  members  of  the 
fraternity.  It  applies  to  the  U.  S.  F.  thread  and  is 
recommended  only  for  the  ordinary  run  of  work  that 
does  not  require  exact  figuring. 

Subtract  the  fraction  represented  by  the  pitch  from 
the  nominal  size  of  the  tap. 

Example:  Tap,  i  in.,  13  pitch:  i  —  ~-  =  0.500 

—  0.077  =  0.423  =  size  of  tap  drill. 

Home-made  Drill  Press 
By  M.  Shutt 

Having  need  for  a  small  drill  press  for  my  shop  and 
having  more  time  than  cash  at  my  disposal  last  winter, 
I  decided  to  capitalize  some  of  the  surplus  time  by 
building  the  machine.  The  result,  as  the  accompanying 
cut  will  show,  is  a  good,  serviceable  machine  at  a  nomi- 

nal cost. 

Only  four  patterns  were  required.  One  is  repre- 
sented in  the  top  casting  that  carries  the  bearings  for 

the  upper  hori- zontal shaft  and 

upper  end  of 
spindle ;  one  for 
the  two  brackets, 

alike,  that  sup- 
port the  quill 

and  the  work 

table  respective- 
ly; one  for  the 

base  of  the  ma- 
chine; and  one 

for  the  two  ped- 
estals, also  alike, 

in  which  the 
lower  horizontal 
shaft  runs.  The 
column  is  a  piece 

of  3  -  in.  cold  - rolled  shafting; 

the  bevel  gears 
were  from  the 
differential  of  a 

wrecked  auto- 
mobile and 

needed  but  little 
machining  to  fit 
them  for  their 
new  duties;  the 

cone  pulleys  were  built  up  from  thin  sections  of  hard 
wood  and  provided  with  steel  collars  setscrewed  to  the 
shafts ;  and  the  table  was  the  faceplate  of  a  12-in.  lathe, 
fitted  to  a  hollow  stud  that  screws  into  the  plate  and  is 
turned  to  fit  the  hole  bored  in  the  end  of  the  bracket. 
One  advantage  of  this  construction  is  that  any  chuck 
that  fits  the  lathe  will  also  fit  the  drill  press  and  may  be 
put  in  position  as  readily  upon  the  one  as  upon  the  other. 

Both  ends  of  each  bracket  are  split  and  provided  with 
clamping  screws,  so  that  either  may  be  moved  up  or 
down  on  the  column,  or  the  table  turned  around  or 
swung  to  one  side.  The  pattern  for  these  brackets  was 
provided  with  suitable  bosses  so  that  a  power  feed  could 
be  added  whenever  I  have  the  time  and  ambition. 

A  IJ-in.  plank  forms  the  foundation  of  the  machine, 
to  which  the  base  and  the  outboard  pedestal  are  lagged. 
The  driving  pulleys  and  the  feed  rack  were  the  only 
other  castings  used,  and  these  were  found  in  the  accu- 

mulation of  odds  and  ends  that  represent  no  negligible 
part  of  the  assets  of  the  small  repair  shop.  All  other 
parts  were  made  from  bar  stock  and  most  of  them 
required  little  machining. 

The  spindle  has  a  No.  2  Morse  taper  hole  and  is  fitted 
with  a  chuck  to  hold  drills  up  to  i  in.  Above  that  size 
standard  taper  shank  drills  up  to  29/32  in.  are  accom- 

modated. The  machine  will  drill  to  the  center  of  a  15- 
in.  circle  and  the  maximum  distance  from  the  table  to 
the  lower  end  of  the  spindle  is  about  12  inches. 

A   HOME-MADE  DRILL   PRESS 
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Simple  Radius  Milling  Device 
By  Joseph  J.  Sanders 

The  sketch  shows  a  simple  milling  fixture  that  has 

been  in  use  in  our  factory  for  some  time  for  milling 

the  radius  on  the  ends  of  small  links. 

The  links  are  set  over  the  stud  as  shown  and  swung 
Milling 

cutter 

RADIUS  MILLING  DEVICE 

around  by  hand.    We  have  milled  as  many  as  180  pieces 
an  hour   with  this  device. 

Tool  for  Re-turning  End  Journals 
of  Lift  Shafts 

By  F.  M.  A'Hearn 
In  repairing  the  valve  gear  of  locomotives  one  of 

the  jobs  that  is  often  slighted  by  reason  of  the  difficulty 
in  handling  it,  is  the  re-turning  of  the  journals  at  the 
ends  of  a  lift,  or  tumbling  shaft.  Because  of  the 
arm  to  which  is  connected  the  reach  rod,  this  shaft  will 
not  swing  in  a  lathe  unless  that  machine  is  so  large  as 
to  be  out  of  all  proportion  to  the  work  to  be  done.  A 
not  uncommon  practice  is  to  heat  and  bend  the  reach 
rod  arm  parallel  to  the  shaft,  so  that  the  latter  will 
swing  in  a  comparatively  small  lathe ;  then  to  straighten 
it  again  after  the  turning  is  completed. 
Many  times  this  work  is  neglected  entirely.  The 

renewal  of  the  bearings  in  the  lift-shaft  stands  are 
considered  sufficient,  regardless  of  the  slack  that  soon 
develops,  resulting  in  needless  vibration  and  hammering 
at  this  point.  This  is  particularly  liable  to  occur  in 
valve  motions  of  the  Stephenson  type,  in  which  the  lift 
shaft  is  swung  upon  rather  short  bearings  supported 
by  the  main  frames,  with  no  means  of  adjustment  other 
than  renewal. 

The  tool  shown  in  the  sketch  has  been  in  service  for 
some  15  years  and  the  writer  is  often  asked  for  sketches 
or  drawings  from  which  it  may  be  duplicated  in  other 
shops. 

The  arbor  A  may  be  bored  and  threaded  to  fit  the 

spindle  nose  or,  as  is  probably  more  convenient,  pro- 
vided with  a  taper  shank  to  fit  the  center  hole.  The 

sleeve  B  slides  freely  upon  the  arbor  and  is  driven 
from  it  by  means  of  a  feather.  A  stud,  driven  in  the 
end  of  a  tool  shank  and  fitted  with  a  short  swiveling 
block  C,  to  enter  the  groove  in  the  sleeve,  provides  for 
the  feed  movement. 

The  lift  shaft  is  placed  upon  centers  with  the  reach 
rod  arm  resting  upon  a  block  of  wood  on  the  lathe 
shears,  the  tool  shank  fastened  in  the  toolpost  of  the 
carriage,  and  the  toolbit  D  adjusted  to  the  cut.  The 
operation  should  be  quite  obvious  from  the  sketch. 

Jig  for  Reaming  Small  Parts  of  Sheet  Metal 
By  C.  Stevens 

The  jig  in  the  accompanying  drawing  is  used  to  ream 
a  hole  0.375  in.  in  diameter  in  a  small  lever  made  of 
cold  rolled  steel  of  0.078  in.  thickness.  It  is  necessary 
that    this    hole    be    square    with    the    surface,    round,. fJork^ 

nJRNIXG  END  JOURNALS  OP'  LIFT  SHAFT  ARMS 

JIG  FOR  THE  ACCURATE  REAMING  OF  THIN  PARTS 

smooth,  and  to  size  within  a  tolerance  of  —  0,  -f-  0.0004 inch. 

A  standard  spiral  fluted  reamer  is  used,  the  flutes 

running  parallel  to  the  axis  of  the  reamer  for  a  dis- 
tance of  J  in.  at  the  entering  end.  As  many  as  50,000 

holes  have  been  reamed  with  one  reamer,  all  being 
within  the  0.0004  in.  limit  and  as  smooth  as  glass. 

The  body  of  the  jig  A  is  made  of  machine  steel. 
It  is  bored  to  receive  the  hollow  plug  B,  in  which  is 

the  locating  pin  C.  This  plug  is  of  tool  steel,  hard- 
ened, and  with  its  upper  surface  ground  parallel  to  the 

base  of  the  jig.  Another  locating  pin  D  in  the  body 

of  the  jig  serves  to  prevent  the  work  from  turning  with the  reamer. 

The  bracket  E  is  of  tool  steel  and  is  fastened  to  the 

body   by   means   of  fillister  head   screws   and   dowels.. 
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A  guide  bushing  F,  hardened,  ground,  and  lapped,  is  a 
sliding  fit  in  the  bracket,  and  its  internal  diameter  is 
as  close  a  fit  to  the  reamer  as  is  practical. 

The  under  side  of  the  bracket  is  counterbored  to  form 

a  cell  for  the  spring  G,  which  bears  against  the  shoul- 
der of  the  bushing  F  and  thus  exerts  a  pressure  upon 

the  work  as  the  latter  is  pushed  under  it.  The  height 
of  the  bushing  is  determined  by  the  position  of  the  lock 
collars  H  so  that  the  opening  between  the  bushing  and 
the  hollow  plug  B  is  a  trifle  less  than  the  thickness  of 
the  work. 

The  jig  is  clamped  to  the  table  of  a  drilling  machine 
with  the  reamer  bushing  in  line  with  the  spindle.  A 
small  pump  added  to  the  equipment  of  the  machine 
keeps  a  stream  of  oil  on  the  reamer  and  washes  away 
the  chips. 

Repairs  by  Electroplating 
By  F.  H.  Sweet 

In  reference  to  the  discussion  in  American  Machinist 
as  to  the  practical  value  of  electrical  depositions  of 
metal  to  compensate  for  wear,  I  would  say  that  in  many 
cases  worn  parts  can  be  restored  to  their  original 
dimensions  by  this  method.  Nickel  is  good  for  this 
purpose  because  of  its  hardness. 

The  part  should  be  thoroughly  cleaned  and  dipped  in 
melted  wax.  When  the  film  of  wax  has  cooled  it  is 

scraped  away  from  the  surfaces  which  require  treat- 
ment, and  the  part  immersed  in  the  plating  bath.  As 

the  metal  is  deposited  very  slowly  it  is  easy  to  work 
to  very  close  limits;  yet,  if  sufficient  time  be  allowed, 
the  deposit  may  attain  a  thickness  of  A  in.  or  more. 

If  the  operation  be  properly  carried  out  the  nickel 
adheres  to  its  foundation  very  tenaciously  and  is  quite 
continuous  and  of  even  thickness  throughout.  In  this 
way  expensive  and  heavy  pieces,  such  as  crankshafts, 
cylinders  and  pistons  can  be  made  serviceable  again  at 
a  cost  far  smaller  than  that  of  a  new  part.  At  the 
other  end  of  the  scale  very  slight  wear  in  delicate 
machinery,  in  which  close  adjustment  is  essential,  may 
be  put  right  by  the  deposition  of  a  film  of  the  exact 
thickness  required. 

Simple  Tube  Expander 
By  J.  Greig 

The  accompanying  sketch  illustrates  a  tube  expander 
which  was  successfully  employed  where  brazing  or 
sweating  were  prohibitive,  metal  to  metal  joints  being 
the  requirements,  and  no  other  form  of  tube  expander 
at  hand.  Apart  from  its  usefulness,  its  simplicity  and 
cheapness  will  appeal  to  most  readers.  The  tubes  to 
be  expanded  were  l-in.  internal  diameter. 

At  first  the  expander  was  driven  by  hand,  but  prog- 
ress was  very  slow  and  the  work  laborious,  so  it  was 

decided  to  use  it  in  a  vertical  drilling  machine  with  the 
assistance  of  a  tap  driver.  This  was  successfully  accom- 

plished and  after  experiment  with  various  lubricant.s, 
wagon  grease  was  finally  adopted. 

IfM 
*       $ 
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I 
—j^'across  flats 

SIMPLE  TUBE  EXPANDER 
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Radius  Planing  Device  for  Stem  Posts 
of  Ships 

By  Alonzo  G.  Collins 

When  the  cry  from  Uncle  Sam  was  for  "ships"  and 
"more  ships,"  a  planer  hand  was  making  bad  weather 
of  the  job  of  manipulating  two  feed  screws  on  a  7-ft. 

METHOD  OF  PLANING  CURVES  WITH  CAM  DEVICE 
ATTACHED  TO  PLANER 

planer  in  an  endeavor  to  coax  the  point  of  the  cutting 

tool  to  follow  the  designer's  curves  around  the  propeller 
shaft  bearing-hub  of  a  cast-steel  stern  post;  and  as 
the  handles  of  said  feed  screws  were  at  times  nearly 
7  ft.  apart,  the  planer  hand  was  in  a  fair  way  to 
qualify  as  a  mountain  climber,  even  if  he  did  have  the 
longest  reach  of  any  man  in  the  shop. 

It  soon  developed  that  this  method  was  not  getting 
the  production  desired,  and  the  writer  was  called  upon 
for  help.  The  device  shown  in  accompanying  drawing 
was  the  result,  and  when  it  was  installed  the  effect  on 
the  planer  hand  was  such  that  he  was  enabled  to  catch 
up  on  the  baseball  news  in  his  favorite  paper. 

The  drawing  is  almost  self-explanatory,  but  I  will 
add  that  the  cam  bracket  was  attached  to  the  cross-rail 
of  the  planer  by  five  IJ-in.  screws,  and  the  cam  roller 
bracket  was  attached  to  the  upper  end  of  the  toolslide 
with  eight  i-in.  screws.  The  down-feed  screw  in  the 
saddle  was  removed,  leaving  the  toolslide  supported  and 
controlled  by  the  cam  roller  in  the  cam  slot  as  the 
saddle  was  fed  across  the  work  by  the  regular  cross- 
feed  screw. 

Owing  to  the  difference  in  shape  of  the  stern  post  on 
opposite  sides  of  the  center,  it  was  necessary  to  make 
two  cams,  as  when  the  work  was  turned  over  the  rela- 

tive positions  of  the  curves  were  reversed. 
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Repairs  to  Crankshaft  of  Motor  Boat 
By  C.  M.  May 

The  crankshaft  of  a  four-cylinder,  two-cycle  engine, 
used  on  a  motorboat  broke  at  point  A  shown  in  the 
accompanying  sketch,  and  because  of  the  position  of 

JOINING  A  BROKEN  CRANKSHAFT 

the  miter  gears  (which  drove  the  magneto)  a  flange 
coupling  could  not  be  placed  at  this  point  to  join  the 
broken  ends. 

I  sawed  off  the  shaft  at  the  point  B,  squared  it  up 
and  cut  the  dovetail  as  shown.  A  new  piece  of  2-in. 
shaft  was  correspondingly  dovetailed  to  fit  and  a  cast- 
iron  bushing  bored  to  drive  over  the  joint.  Two  keys, 
shown  by  dotted  lines  in  the  sketch,  assisted  in  the 
driving  and  the  bushing  was  prevented  from  moving 
endwise  by  two  small  setscrews. 

The  boat  has  been  in  daily  service  for  six  months 
and  the  shaft  has  given  no  further  trouble  at  the  joint. 

Second  Operation  Chuck  for  Brass  Turners 
By  Thomas  W.  Airey 
Gainsborough,  England 

A  very  handy  and  easily  made  chuck  to  hold  small 
threaded  parts  for  second  operations  is  showTi  in  the 
accompanying  illustration.  It  is  especially  serviceable 
to  brass  turners.  The  feature  of  the  chuck  is  the  ease 
with  which  the  work  can  be  released  after  it  is  finished. 

The  shell  of  the  chuck  is  threaded  to  screw  on  the 
spindle  nose  of  the  lathe  in  the  usual  way.  The  outer 
end  of  the  shell  is  bored  and  finished  true  and  smooth 
to  take  the  stud  pin  A,  which  should  be  hardened.  A 
feather  in  the  stud  pin  engages  with  a  spline  in  the 
shell,  so  that  both  parts  must  rotate  together. 

A  somewhat  sharp  pointed  setscrew  through  the  shell 
enters  a  corresponding  depression  or  countersink  in  the 
stud  pin  and  should  be  set  up  tightly  before  placing 
work  on  the  chuck. 

After  the  work  on  a  piece  has  been  completed,  in- 
stead of  getting  a  wrench  to  release  it  just  loosen  the 

setscrew  slightly.  The  spring  back  of  the  stud  pin  will 
push  the  shoulder  of  the  work  away  from  the  end  of 
the  shell  and  the  work  may  be  spun  off  the  thread 
with  the  fingers. 

Stud  pins  of  various  sizes  and  threads  may  be  made 
to  adapt  the  chuck  to  a  variety  of  work.  A  bushing 
with  a  threaded  hole  instead  of  the  stud  pin,  but  hav- 

ing otherwise  the  same  characteristics,  as  at  B,  accom- 
modates work  having  a  male  thread.  If  the  shoulder 

of  the  work  is  smaller  than  the  hole  in  the  end  of 
the  shell,  a  carefully  faced  steel  washer  may  be  used 
between  them. 

A  Handy  Sine  Bar  Block 
By  Joran  Kyn 

A  block  for  use  on  the  surface  plate  in  connection 
with  a  sine  bar  and  on  the  usual  laying  out  tools 

contained  in  a  toolmaker's  kit,  is  a  very  convenient 
article. 

Such  a  block  is  illustrated  herewith  and  it  will  be 

BRASS  TURNINGS  FOR  USE  IN  SECOND OPERATION  CHUCK 

HANDY  SINE  BAR  BLOCK 

seen  that  numbers  of  tapped  holes  are  provided  for  the 
attachment  of  a  sine  bar  in  all  sorts  of  positions.  Ac- 

curate V-grooves  in  all  faces  afford  an  opportunity  for 
holding  punches  and  other  tools  with  round  shanks 
while  laying  off  other  parts  to  give  lines  for  machining. 

With  the  sine  bar  pivoted  by  a  screw  at  the  upper 
end  and  provided  with  a  clamping  bolt  to  engage  in  the 
circular  dovetailed  slot,  as  shown  in  the  illustration, 
the  bar  can  be  swung  and  clamped  at  angles  not  pro- 

vided for  by  any  of  the  tapped  holes.  The  block  shown 
herewith  is  in  use  in  the  shops  of  the  Phono  Parts 
Corporation,  124  Pearl  St.,  Brooklyn,  N.  Y. 
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Editorial 
Keep  On  Coming  Back 

r?TF  THINGS  keep  up  the  way  they  were  last  month 
A  we'll  begin  to  feel  as  though  we  were  in  the 

machinery  business  again."  This  remark  from  a 
machine  tool  builder  who  dropped  in  the  office  this 
morning  is  typical  of  the  sentiment  in  many  directions 
these  days. 
The  automobile  industry,  probably  the  biggest 

machinery  buyer  of  all,  had  its  banner  month  in  May 
when  it  turned  out  over  250,000  cars.  A  good  deal  of 
the  material  that  went  into  those  cars  was  purchased 
recently  and  at  the  bottom  of  the  market,  and  as  a  re- 

sult balance  sheets  at  the  end  of  June,  1922,  are  going 
to  be  far  more  cheerful  than  those  of  June  a  year  ago. 

Manufacturers  of  motor  cars  know  better  than  to 

expect  the  early  season  rush  on  touring  cars  to  con- 
tinue, but  they  also  know  that  the  average  car  owner 

has  set  his  heart  on  having  a  closed  car  "next  time" 
and  they  are  getting  ready  for  the  fall  weather  when 
glass  windows  and  a  solid  roof  look  pretty  good  even 
to  the  most  confirmed  dust  eater. 

Other  branches  of  the  machinery  industry  have  not 
been  so  fortunate  as  the  transportation  suppliers  but 
they  have  also  felt  the  revival  of  trade  and  are  becom- 

ing busier.  They  may  not  have  the  closed  car  trade 
to  look  to  and  produce  for  next  fall  but  there  is  likely 
to  be  something  in  their  particular  field  that  corre- 

sponds if  they  are  wise  enough  to  recognize  and  go 
after  it. 

Summer  is  on  us  with  the  vacation  season  and  the 
vacation  spirit.  By  all  means  take  the  recreation  and 

rest  that  you  need  to  keep  you  in  good  trim,  but  don't 
let  your  business  take  a  vacation  just  because  it  is 
summertime.  It  is  a  pretty  poor  organization  that 
slows  down  when  the  boss  is  away.  The  scheme  of 
having  under-studies  for  every  job  is  a  pretty  satisfac- 

tory one  when  the  hot  weather  comes  and  key  men  need 
a  little  time  off  occasionally  to  keep  them  fit.  Trained 
substitutes  are  anxious  and  able  to  make  a  showing. 

We  have  started  to  come  back,  let's  keep  on  coming  in 
spite  of  the  weather  and  the  season. 

Forced  Lubrication  and  Scored  Bearings 
THE  letter  on  another  page  of  this  issue  on  the 

observations  of  a  service  station  mechanic  as  to  the 
scoring  of  bearings  of  motors  which  have  a  forced  oil 
feed,  is  worth  the  consideration  of  designers  of  all  kinds 
of  machinery.  There  is  an  undoubted  tendency  toward 
forced  lubrication  and  there  seems  to  be  much  in  its 
favor.  If,  however,  the  experience  of  repair  men  is 
that  such  bearings  score  more  frequently  than  bearings 
lubricated  by  the  splash  system,  it  is  up  to  us  to  find 
the  reason. 

There  seems  to  be  but  one  remedy  and  that  is  a  more 
careful  attention  to  the  purity  of  the  oil  used.  The 
old  idea  of  securing  economy  by  saving  in  lubricating 
oil,  seems  to  be  severely  jolted  by  this  letter.  There 
can  be  no  question  as  to  the  value  of  lubrication  ob- 

tained from  a  constant  and  copious  supply  of  clean  oil 
forced  between  the  bearing  surfaces.     If  this  method 

of  lubrication  causes  scored  bearings  it  can  only  be 
because  the  lubricant  carries  with  it  impurities  of  such 
a  nature  as  to  cut  the  surfaces  between  which  it  i» 

pumped. The  remedy  does  not  seem  to  be  in  abandoning 
forced  lubrication  but  in  providing  better  methods  of 
insuring  that  the  oil  forced  to  the  bearings  shall  be 
free  from  abrasive  substances.  Better  filter  screens 
and  a  more  frequent  changing  of  the  oil  would  seem  to 

be  the  answer  rather  than  a  return  to  splash  lubrica- 
tion. 

Those  who  have  studied  this  question  carefully  can 
testify  to  the  rapid  accumulation  of  fine  particles  in  the 
oil.  This  is  readily  seen  as  a  discoloration  and  felt 
between  the  fingers  as  a  sort  of  sludge.  While  it  does 

not  feel  especially  gritty,  it  is  certainly  not  a  lubricant 
and  its  effect  in  motor  bearings  indicates  that  it  has  a 

cutting  action  which  scores  both  crankshafts  and 
bearings. 

Useless  Patents 

THERE  are  two  arguments  for  monopoly  patents — 
to  prevent  a  competitor  using  a  device  which  may 

be  vital  to  your  business,  or  to  enable  you  to  manu- 
facture and  market  it  at  a  profit.  The  reason  for  the 

first  is  apparent,  but  the  only  justification  for  the  latter 
is  the  existence  of  a  sufficient  market  to  make  it  a 

profitable  undertaking.  And  in  too  many  cases  this  is 
not  carefully  considered. 

There  are  many  instances  where  a  mechanic  devises 
a  new  tool  or  machine  which  aids  greatly  in  getting  out 

production.  Considering  only  the  returns  which  a  few 
inventors  have  secured,  they  spend  their  good  money 

for  a  patent  without  stopping  to  canvas  the  probable 
sales  and  the  cost  of  getting  it  into  the  hands  of  the 

user.  This  seems  to  be  particularly  true  of  the  men 

in  railroad  shops,  although  it  may  be  that  more  such 
cases  have  come  to  our  attention. 

There  are  two  serious  objections  to  these  ill  advised 

patents.  They  waste  the  money  of  the  inventor  and 

they  prevent  the  use  of  tools  which  would  be  of  con- 
siderable benefit  to  the  country  at  large,  could  they  be 

used  in  even  the  comparatively  few  shops  for  which 

they  are  fitted.  This  is  a  case  where  the  payment  of 

a  small  royalty  by  whoever  cared  to  use  the  device 
would  benefit  all  concerned. 

Anyone  who  contemplates  spending  money  on  a  pat- 

ent with  a  view  to  profiting  thereby,  should  first  care- 

fully consider  the  possible  market  and  then  the 

percentage  of  this  which  can  probably  be  secured.  He 

should  count  carefully  the  cost  of  selling  which  is  very 

frequently  much  more  than  the  actual  cost  of  manufac- 
ture. This  will  in  most  cases  be  sufficient  to  deter  him 

from  spending  the  money  for  a  patent,  especially  if  he 

has  secured  the  advice  of  a  good  salesman  as  to  the 
cost  of  marketing. 

Eliminating  even  ten  per  cent  of  the  patents  which 

cannot  possibly  pay  a  suitable  return  would  save  the 

inventors  thousands  of  dollars  and  greatly  relieve  the 

congestion  of  the  patent  office. 
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Shop  Equipment  News    [ 
Oliver  High-Power  Filing  Machine 

The  Oliver  Machinery  Co.,  Grand  Rapids,  Mich.,  has 

recently  brought  out  the  large-capacity  high-power 
filing   machine   that   is   herewith   illustrated   equipped 

OLIVER  HIGH-POWER  FILING   MACHINE 

with  a  motor  drive.  The  main  column  is  a  casting  hav- 
ing a  wide  flange  to  form  the  base.  A  large  tool  shelf 

is  fastened  to  the  column,  as  well  as  a  removable  box 
for  catching  filings. 

The  length  of  the  stroke  is  adjustable  by  means  of 
an  eccentric  inside  the  column  that  is  easily  accessible. 
This  eccentric  is  connected  to  the  vertical  sliding 
mechanism  by  means  of  a  telescoping  connecting  rod, 
which  permits  the  use  of  files  from  3  to  14  in.  long. 
The  four-step  cone  pulley  is  directly  connected  to  the 
eccentric  shaft.  The  ttioving  parts  are  balanced  by  a 
counterweight  so  as  to  give  smooth  operation. 

The  table  measures  20  x  24  in.  and  is  provided  with 
diagonal  grooves  for  filings.  It  tilts  for  draft  or  clear- 

ance in  all  four  directions.  The  work-clamping  arm 
swings  over  the  table  and  the  pressure  with  which  it 
holds  the  work  down  on  the  table  can  be  regulated. 
The  work  may  easily  be  forced  against  the  file  by  the 
operator  without  danger  of  it  being  lifted  with  the  file 

and  thus  injuring  the  operator's  fingers. 
The  head  has  an  arrangement  of  a  cam  inside  of  the 

cone  pulley  to  relieve  the  file  ̂   in.  on  the  up  stroke, 

thus  lengthening  the  life  of  the  file.  '  A  pump  having 
a  swinging  nozzle  blows  the  filings  from  the  point  of 
contact  of  the  file  and  work. 

The  slide  is  18  in.  long  and  is  made  of  machine  steel. 

with  the  lower  arm  of  cast  steel  welded  to  it.  Provision 
is  made  for  adjusting  the  lower  arm,  so  as  to  line  up 
the  file  to  make  the  cutting  edge  parallel  with  the 
finished  surface  desired  on  the  work.  The  slide  is 

driven  by  means  of  a  four-step  cone  pulley  that  gives 
speeds  from  80  to  320  strokes  per  minute.  The  length 
of  the  stroke  is  adjustable  from  i  to  7  inches. 

The  machine  can  hold  and  drive  files  from  a  3-in. 
needle  size  to  a  14-in.  bastard,  either  standard  or  spe- 

cial. Although  work  up  to  9  in.  high  may  be  filed,  for 
constant  filing  6  in.  should  be  taken  as  the  maximum 
work  height. 

An  overhead  support  arm  for  filing  closed-bottom 
dies  can  be  furnished,  and  also  a  lower  support  clamp 

for  use  in  filing  closed-top  dies.  A  sawing  attachment 

consisting  of  upper  and  lower  arms  for  holding  hack- 
saws can  be  fitted.  By  means  of  a  toting  truck  the 

machine  can  be  made  portable. 
The  motor  required  has  i  hp.  at  1,800  r.p.m.  It  can 

be  mounted  as  shown  and  belted  to  the  speed-reducing 

jackshaft  that  has  a  yoke  support.  Thus  the  outfit  is 
self-contained.  The  floor  space  required  is  about  22  x 
38  in.  and  the  weight  about  700  pounds. 

Developments  in  Chicago  Pneumatic 
Grinder 

The  Chicago  Pneumatic  Tool  Co.,  6  East  44th  St., 
New  York,  N.  Y.,  has  recently  made  some  changes  in 
the  design  of  its  pnuematically  operated  portable 
grinder.  A  wire  brush  for  use  in  place  of  a  grinding 
wheel  has  been  developed.  The  brush  makes  the 

equipment  applicable  to  such  work  as  removing  rust, 

paint  and  scale  from  steel"  and  iron  surfaces.  It  con- sists of  a  J-in.  steel  back  plate  dished  so  as  to  better 

retain  the  wires,  and  a  4-in.  front  plate  having  a  series 

of  slots  through  which  the  wires  extend.  The  wires 

are  grouped  in  thirty  renewable  units  of  heat-treated crucible  steel. 

Particularly  when  used  with  the  wire  brush,  the  air 

motor    is  required   to  deliver  continuous  service.     In 

CHICAGO  PNEUMATIC  GRINDER  WITH  OIL  SEPARATOR 

order  that  the  bearings  may  be  better  lubricated  and 
need  oiling  only  occasionally,  an  oil  separator  has  been 
fitted  to  the  grinder.  The  device  enables  continuous 

service  for  48  hours,  or  even  longer,  without  replenish- 
ing the  supply  of  lubricant. 

As  can  be  seen  in  the  accompanying  sectional  view 

i 
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of  the  grinder,  the  oil  separator  consists  of  a  perforated 
cylindrical  steel  shell  attached  to  the  inner  end  of  the 
grinding  spindle.  This  shell  revolves  around  the  vent 
tube,  and  the  oil-laden  air  leaving  the  motor  passes 
through  the  holes  in  the  shell.  The  centrifugal  action 
causes  the  oil  to  be  separated  from  the  air  and  thrown 
back  into  the  mechanism.  The  air  then  escapes  free 
from  oil.  The  separator  is  applicable  to  the  larger  sizes 

of  the  "Little  Giant"  grinders. 

Ettco  High-Speed  Tapping  Attachment 
The  Eastern  Tube  and  Tool  Co.,  594  Johnson  Ave., 

Brooklyn,  N.  Y.,  has  recently  placed  on  the  market  the 
sensitive,  high-speed  tapping  attachment  that  is  shown 
in  Fig.  1.  The  device  has  a  capacity  of  -h  in.  in  steel 
and  l  in.  in  cast  iron  or  brass.  Its  extreme  light 
weight  should  be  noted,  as  the  complete  unit  weighs 
only  31  pounds. 
The  tapping  spindle  is  driven  through  friction 

clutches  on  both  the  forward  and  the  reverse  motion. 
The  friction  drive  on  the  reverse  motion  is  of  especial 
importance,  because  of  the  fact  that  taps  are  frequently 
broken  when  backing  out  of  the  hole. 

The  arrangement  of  the  mechanism  can  be  seen  in 
Fig.  2.  The 
shank  in  the 

spindle  of  the 
drilling  machine 
drives  directly 

the  upper  cast- 
iron  cone.  This 
cone  carries  a 
gear  that  drives 
the  train  of 
gears  operating 
the  lower  cone. 
Thus,  both  cones 
are  driven  at 
the  same  time, 

although  in  op- 
p  o  s  i  t  e  direc- 

tions. Between! 
the  upper  and 
lower  cones  is 
a  third  conical 
member  faced 
with  leather  on 

both  sides.  This  cone  is  mounted  on  the  spindle  driv- 
ing the  tap  by  means  of  an  Oldham  coupling,  so  that 

it  is  free  to  center  itself  on  the  two  other  cones  and 
does  not  tend  to  throw  the  spindle  out  of  alignment  when 
driving. 

The  tapping  spindle  is  fitted  over  a  projection  on  the 
shank  for  most  of  its  length,  so  that  it  is  held  in  align- 

ment. In  addition,  it  is  carried  and  supported  in  a 
bearing  in  the  lower  half  of  the  aluminum  housing. 
Both  the  upper  and  the  lower  bearings  can  be  easily 
oiled,  and  the  oil  cannot  reach  the  leather  friction  sur- 

faces. The  journals  are  hardened  and  ground,  and  run 
in  phosphor-bronze  bearings.  It  should  be  noted  that 
the  thrust  of  the  cut  is  transmitted  directly  back  to  the 
spindle  of  the  drilling  machine,  without  being  carried 
by  the  housing  of  the  attachment. 

When  the  drilling  machine  is  running  idle,  the  tap 
is  naturally  rotated  in  the  reverse  direction,  since  the 
driven  friction  cone  rests  on  the  bottom  driving  cone. 
As  soon  as  the  tan  is  brought  to  the  work,  a  movement 

of  A  in.  upward  brings  the  driven  cone  in  contact  with 
the  upper  driving  cone,  which  drives  the  tap  while  it 
is  cutting  the  thread. 

The  speed  of  the  tap  can  be  easily  regulated  by  the 

FIG.    1- ETTCO    HIGH-SPEED   TAPPING 
ATTACHMENT 

FIG.  2 — SECTIONAL  VIEW  OF  ETTCO 
TAPPING  ATTACHMENT 

pressure  placed  on  the  drilling  machine  spindle.  As 
soon  as  the  tap  encounters  an  obstruction,  the  clutch 
slips  and  prevents  breakage.  When  the  bottom  of  the 
hole  has  been  reached  and  the  drilling  machine  spindle 
is  raised,  the  driven  cone  comes  in  contact  with  the 
lower  driving  cone,  and  is  caused  to  run  in  the  reverse 
direction  at  a  speed  twice  that  of  the  forward  speed. 

A  rod  in  the  housing  prevents  the  device  from  rotat- 
ing with  the  spindle  of  the  drilling  machine.  A  special 

type  of  tap-holding  chuck  that  provides  a  slight  play  for 
the  tap  is  provided.  This  chuck  gives  additional  pro- 

tection against  breakage,  as  it  permits  the  tap  to  follow 
the  drilled  hole,  in  case  the  spindle  is  not  in  exact  align- 

ment with  that  hole.  The  entire  unit  is  only  5i  in.  in 
height  from  the  nose  of  the  chuck  to  the  spindle  of  the 
drilling  machine.  The  smoothness  of  operation  is 
stressed  by  the  maker,  as  well  as  the  speed  and  the 
safety  with  which  the  holes  can  be  tapped. 

Triangle  "Rapid"  Bench  Saw 
The  portable  bench  saw  shown  in  the  accompanying 

illustration  for  cutting  small  metal  stock  has  recently 
been  developed  by  the  Triangle  Metal  Products  Cor- 

poration, 31  Dartmouth  St.,  Rochester,  N.  Y.  The  saw 
is  made  in  two  sizes,  the  No.  1  machine  being  intended 
to  cut  metal  from  J  to  J  in.  in  diameter  and  the  No.  2 
from  i  to  1  in.  in  diameter.  The  saws  used  are  inter- 
changeable. 

A  4-hp.  110-volt  enclosed  motor  arranged  for  either 
a.c.  or  d.c.  to  suit  the  type  of  current  available,  drives 
the  saw  through  a  worm  gearing.  The  speed  of  the 
saw  is  ordinarily  110  r.p.m.,  although  it  can  be  made 

|^P^^HP^^,.-W 
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TRIANGLE  "RAPID"   BENCH  SAW 
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greater  for  cutting  soft  material  such  as  brass  and 

copper.  The  circular  saws  are  s"?  in.  in  thickness  and 
35  in.  in  diameter.  They  are  hollow-ground,  so  as  to 

provide  clearance  for  the  teeth.  The  saw  is  covered 

by  a  guard.  Due  to  the  thinness  of  the  saws,  very  little 

stock  is  wasted  in  the  cutting-off  operation. 

The  work-holding  device  is  equipped  with  handles 

that  permit  of  very  rapid  operation  and  clamping.  The 

device  clamps  and  holds  either  round,  squai-e  or  hexagon 
stock  without  any  change  in  the  arrangement.  A  stop 
for  adjusting  the  length  of  the  piece  cut  is  also 
provided. 

It  is  stated  that  i-in.  round  cold-rolled  steel  rod  can 
be  cut  through  in  30  sec.  and  ?-in.  round  brass  rod  in 
5  sec,  and  that  brass  rod  fs  in.  in  diameter  has  been 
cut  at  the  rate  of  18,000  pieces  per  hour.  The  weight 
of  the   machine  complete   is  40  pounds. 

Reading  Type-S  "Everedy"  Electric  Hoist 
In  the  accompanying  illustration  is  shown  the 

Type-S  "Everedy"  electric  hoist  that  has  recently 
been  placed  on  the  market  by  the  Reading  Chain  and 
Block  Corporation,  Reading,  Pa.  The  hoist  is  intended 
especially  to  replace  hand-power  chain  hoists,  and  for 
this  reason  it  is  light  in  weight  and  runs  at  rather 
high  speed.  It  is  stated  to  be  substantial  and  rugged 
enough  to  withstand  continuous  service,  and  it  has  a 
guaranteed  over-load  capacity  of  50  per  cent. 

The  hoist  is  very  similar  in  construction  to  the  other 
electric  hoists  made  by  the  concern.  It  is  equipped 
with  a  mechanical  motor  brake  which  op)erates  in  con- 

junction with  the  control  lever.  It  has  an  automatic 
limit  stop  that  acts  at  both  the  bottom  and  top  limits 
of  the  movement  and  is  adjustable  for  any  desired 
height  of  lift. 

The  hoist  is  balanced,  so  that  the  lifting  hook  is 
always  central  w*ith  the  point  of  suspension.  The 
rope  is  guarded  to  prevent  over-winding.  The  gears 
are  packed  in  grease  and  the  bearings  are  protected  to 

Billings  &  Spencer  Die-Milling  Machine 
The  Billings  &  Spencer  Co.,  Hartford,  Conn.,  has 

developed  a  machine  for  milling  dies  and  similar  kinds 
of  work  of  irregular  outline.    Though  the  machine  em- 

READIXG   TYPE-S   "EVEKEDY"   ELECTKIC   HOIST 

prevent  loss  of  oil.  The  location  of  the  motor  may 
be  observed  in  the  accompanying  illustration.  The 
hoist  may  be  controlled  by  pendant  cords  or  by  a 
push-button  switch.  It  is  made  in  sizes  for  lifting 
loads  from  500  to  4,000  lb.  at  high  speed.  It  should  be 
noted  that  the  hoist  requires  very  little  head  room. 

BILLINGS  &  SPENCER   DIE-MILLING  MACHINE 

bodies  the  principles  of  the  older  and  well-known  type 
of  machines  for  this  purpose,  it  contains  many  features 
that  have  hitherto  been  applied  only  to  other  classes  of machinery. 

Power  may  be  transmitted  from  the  lineshaft  to  the 
tight  and  loose  pulleys  of  the  constant-speed  drive  shafl 
of  the  machine,  which  should  run  at  approximately  300 
r.p.m.  A  speed-change  gear  box  provides  four  changes 
of  spindle  speed  ranging  from  281  to  926  r.p.m.,  the 
change  being  accomplished  by  the  movement  of  two 
conveniently  placed  levers. 

The  spindle  is  provided  with  a  lever-operated  collet 
that  grips  the  cutters  firmly  and  yet  releases  quickly 
and  easily.  This  lever  is  located  upon  the  side  of  the 
machine  within  easy  reach  of  the  operator.  Special 
collets  are  provided  with  each  machine  to  hold  cutters 
with  shanks  i,  i,  S,  I  and  1  in.  in  diameter.  Cutters 
may  be  so  held  as  to  permit  any  degree  of  draft. 

A  double  sliding  carriage  forms  the  upper  part  of  the 
machine,  upon  which  may  be  clamped  dies  or  other  work 

from  3i  to  Hi  in.  wide  and  of  any  length.  This  car- 
riage permits  a  traverse  movement  of  12  in.  and  a  cross 

movement  of  4 J  in.  Either  movement  may  be  operated 
independently  or  in  conjunction  with  the  other,  and  the 
actuating  screws  are  provided  with  graduated  dials  by 
means  of  which  close  measurements  and  adjustments 
may  be  obtained.  The  slides  are  of  the  square  lock 
gib  type,  so  that  they  cannot  lift  under  pressure  of  the 
cut,  and  have  ample  bearing  surfaces. 

All  rotating  members  of  the  machine  are  mounted 
upon  well  lubricated  ball  bearings,  and  a  force-feed 
oiling  system  supplies  ample  lubrication  to  all  moving 
parts.  The  upper  part  of  the  column  is  so  designed 
as  to  carry  away  the  chips  from  the  cutter  and  is 
easily  accessible  for  cleaning.  The  construction  of  the 
bearings  and  slides  is  such  that  chips  or  sediment  can- 

not work  in  from  the  outside. 
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Because  of  the  fact  that  the  work  lies  in  the  carriage 
right  side  up  and  with  the  cutter  entering  from  below, 

the  operator's  vision  is  unobstructed  and  the  lay-out  is 
at  all  times  under  his  observance.  The  machine  occu- 

pies a  floor  space  of  49  by  58  in.  and  weighs  approxi- 
mately 2,000  pounds.  It  is  driven  directly  from  the 

line  shaft  by  a  2i-in.  belt  without  a  countershaft. 

Landau  Multiple-Spindle  Drilling 
and  Tapping  Heads 

The  Models  E  and  F  back-geared  tapping  chucks 
recently  placed  on  the  market  by  the  Landau  Machine 
and  Drill  Press  Co.,  45  West  18th  St.,  New  York, 
N.  Y.,  were  described  on  page  906  of  American  Machin- 

LANDAU  MODEL  K  DRILLING  HEAD  (AT  LEFT), 
TAPPING  HEAD    (AT  RIGHT) 

Newton  Crank  Planer 

In  order  to  provide  a  heavy-duty  tool  for  short-stroke 
work,  the  Newton  Machine  Tool  Works,  Inc.,  23rd  and 

Vine  Sts.,  Philadelphia,  Pa.,  has  just  placed  on  the  mar- 
ket the  crank  planer  shown  in  the  accompanying  illus- 

tration. The  machine  is  made  with  either  one  or  two 
heads  on  the  crossrail,  as  may  be  required,  and  has  a 
capacity  of  32  in.  in  width  and  32  in.  in  height,  with  a 
maximum  stroke  of  34  in.  The  base  is  a  one-piece,  box- 
type  casting.  The  uprights  are  of  box  section,  bolted 
and  doweled  to  the  base. 

The  motor  is  mounted  on  the  off  side  of  the  planer 
and  speed  variation  is  controlled  by  the  gear  box  shown 
in  the  illustration.  The  hardened  steel  gears  in  this 

box  are  of  the  sliding  type  and  fully  enclosed 
to  run  in  oil.  All  driving  bearings  are  bronze 
bushed.  The  main  driving  gear  is  of  the 

helical  type  and  has  a  4i-in.  face  and  is  37 
in.  in  diameter.  It  drives  the  rocker  arm 
and  gives  a  relatively  uniform  cutting  speed 
with  the  advantage  of  a  slightly  lower  speed 
at  the  start  of  the  cut.  The  quick  return 
has  a  speed  ratio  to  the  forward  speed  of  1! 
to  1.  The  length  of  the  stroke  can  be  set 
from  the  operating  side,  an  indicator  being 
provided  to  show  the  length.  Provision  has 
been  made  for  speeds  of  6  to  354  strokes'  per 
minute.  Cuts  i  in.  deep  with  from  ̂   to  i  in. 
feed  may  be  taken  on  forged  steel. 

The  table  is  of  double-plate  construction. 
It  is  provided  with  an  adjustment  of  20  in. 
along  the  bed,  which  adjustment  can  be  made 
while  the  machine  is  stroking.  After  the 
table  has  been  positioned,  the  driving  element 

can  be  clamped  in  position  by  the  square-end 
shaft  shown  at  the  end  of  the  table.  Con- 

trol of  the  table  motion  is  through  a  clutch 
MODEL 

ist.  A  multiple-spindle  head  operating  on  the  same 
principle  and  designated  as  the  Model  H  is  shown  at 
the  right  of  the  accompanying  illustration.  The  head 
is  equipped  with  five  tapping  spindles  equally  spaced 
on  the  circumference  of  a  circle.  The  distance  from 
the  center  of  the  driving  spindle  to  the  centers  of  the 
tapping  spindles  is  2i  in.  on  the  head  shown. 

The  main  driving  spindle  is  mounted  on  ball  bear- 
ings. The  speed  of  reversal  is  four  times  as  fast  as 

that  of  the  forward  speed.  The  device  employs  stand- 
ard chucks  to  hold  the  tap,  and  the  capacity  is  up  to 

i  in.  Clutches  disengage  when  too  great  a  strain  is 
placed  on  the  taps.  The  taps  can  be  fed  right  down  to 
the  bottom  of  the  hole,  and  they  stop  automatically 
without  danger  of  breaking  when  an  obstruction  is 
encountered.  The  outside  of  the  housing  is  smooth  and 
there  are  no  projecting  screws  on  it. 

At  the  left  of  the  illustration  can  be  seen  the  Model 

K  multiple-spindle  head  used  for  drilling  the  holes  be- 

fore the  Model  H  head  is  employed.  The  head  is 'similar 
in  construction  to  the  Model  H,  although  it  is  not,  of 
course,  fitted  with  a  reversing  mechanism.  The  main 
drive  has  ball  bearings,  and  the  drilling  spindles  also 
are  equipped  with  ball  bearings  and  have  standard 
taper  shanks  for  carrying  the  drills.  The  two  heads 
can  be  used  in  conjunction  with  each  other  to  drill  and 
tap  a  number  of  holes  simultaneously  and  to  give  a  high 
rate  of  production  on  such  work. NEWTON  CRANK  PLANER 

\ 
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and  a  brake  operated  by  the  lever  at  the  operating 

point  Provision  is  made  for  locking  this  lever  out  of 

position,  so  that  the  machine  cannot  start  and  possibly 
injure  the  curator. 

The  feed  motion  is  of  the  double-cycle  type,  operating 

on  the  return  stroke  of  the  table.  It  is  transmitted  to 

the  crossrail  through  a  rack  and  pinion,  giving  cross, 

down  and  angular  feeds.  The  crossrail  is  raised  and 

lowered  by  power  derived  from  the  belt  shown  in  the 

illustration.  The  planer  is  especially  suitable  for 

machining  die  blocks,  forming  dies,  locomotive  cross- 
heads,  shoes,  wedges,  or  other  short-stroke  work. 

Madison-Kipp  Automatic  Force-Feed 
Machine  Tool  Lubricator 

An  automatic  force-feed  machine-tool  lubricator 
that  has  recently  been  developed  by  the  Madison- 
Kipp  Corporation,  of  Madison,  Wis.,  is  illustrated  in 
Fig.  1.  The  lubricator  is  in  principle  similar  to  those 
formerly  made  by  the  concern.  A  grooved  plunger  is 
operated  from  a  double  eccentric,  so  that  it  rotates  on 
its  upward  and  downward  strokes  and  causes  a  regis- 

tration of  the  inlet  and  outlet  ports  with  the  grooves 
in  the  plunger.  No  ball  and  spring  valves  are  employed. 
The  lubricator  can  be  made  for  lubricating  any  number 
of  positions,  and  can  be  installed  on  large  automatic 
machines  or  simple  bench  grinders  and  single-spindle 
drilling  machines. 

Either  four  or  eight  positions  can  be  lubricated  from 

PIG.  1— MADISON-KIPP  MACHINE-TOOL  LUBRICATOR 

each  pumping  unit.  An  eight-feed  lubricator  need  be 
no  larger  than  the  standard  two-feed  lubricator, 
although  it  may  have  a  large  reservoir  if  required.  The 
lubricator  is-  driven  by  the  machine  it  lubricates,  and 
therefore  starts  and  stops  with  the  machine  and  de- 

livers oil  only  while  the  machine  is  running.  The  time 
of  the  operator  is  saved,  as  it  is  necessary  merely  to 
replenish  the  oil  in  the  reservoir,  instead  of  oiling  all 
oil  holes  on  the  machine. 

The  lubricator  consists  of  a  reservoir  and  cover. 
Fixed  to  the  cover  and  working  in  the  oil  are  the  pump- 

ing units  for  measuring  and  forcing  the  oil  to  the  feed 
outlets  and  bearings.  There  is  no  pressure  tank  with 
choke-valve  outl.its. 

The  amount  of  oil  delivered  can  be  regulated  from 
as  little  as  one  drop  up  to  ten  drops  per  eight  revolu- 

tions of  the  pump  drive  shaft.  The  adjustment  for 
each  set  of  eight  feeds  is  made  by  means  of  one  slotted- 
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FIG.   2 — LUBRICATOR  ATTACHED  TO  SHAPER 

head  screw  shown  on  top  of  the  lubricator.  The  other 
slotted-head  screws  mounted  on  the  test  connectors  are 
employed  when  it  is  desired  to  observe  the  amount  of 
oil  being  delivered  by  each  unit.  Changing  the  speed 
of  the  lubricator  drive  shaft  makes  possible  a  further 
regulation  of  the  amount  of  oil  delivered. 

The  32-feed  lubricator  illustrated  is  arranged  for  belt 
drive  with  the  driving  shaft  located  on  the  side  of  the 
reservoir.  The  drive  of  the  lubricator  may  be  of  the 
ratchet  type  requiring  a  reciprocating  motion,  or  it 
may  be  arranged  for  pulley  drive  from  a  rotating  shaft 
of  the  machine.  The  device  can  deliver  oil  against  high 

pressure. 
Each  reservoir  is  provided  with  an  oil-level  indicator 

and  a  large  filler  cap  and  strainer.  The  lubricator 
illustrated  with  a  pipe  plug  instead  of  filler  cap  is  for 
use  in  a  large  system  where  oil  is  filtered  and  re-used. 
The  drive  shaft  may  be  placed  on  either  the  side,  end 

or  top  of  the  lubricator.  Since  the  pumping,  measur- 
ing, and  driving  mechanisms  are  all  attached  to  the  cover 

of  the  lubricator,  the  reservoir  can  be  made  a  part  of 
the  casting  of  a  machine,  so  that  the  lubricator  becomes 
an  integral  part  of  the  machine.  When  desirable  the 
lubricator  may  be  had  with  two  compartments,  allowing 
the  use  of  two  different  grades  of  oil. 

In  Fig.  2  is  illustrated  a  16-feed  lubricator  attached 
to  a  26-in.  motor-driven  shaper.  The  lubricator  is  belt 
driven  from  the  clutch  shaft.  All  points  originally 

provided  with  oil  hole  covers  are  connected  to  the  lubri- 
cator, and  each  way  of  the  ram  is  provided  with  two 

oil  leads.  The  oil  consumption  is  stated  to  be  one  pint 
to  fifty  hours  of  machine  operating  time. 

Slow-Speed  Drive  for  Cincinnati  Boring  Mill 
The  Cincinnati  Planer  Co.,  Cincinnati,  Ohio,  has  re- 

cently developed  a  mechanism  for  its  boring  mill  to 
provide  slow  speed,  as  well  as  the  ordinary  range  of 

speed  of  the  table.  This  mechanism  is  shown  incor- 
porated in  the  drive  in  the  accompanying  illustration. 

The  machine  on  which  the  device  is  here  fitted  is  a 

7-ft.  boring  mill  that  is  arranged  for  speeds  about  30 
per  cent  in  excess  of  the  standard  speeds,  so  that  it 
can  work  effectively  on  locomotive  driving  boxes  and 
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SLOW-SPEED  DRIVE   ON  CINCINNATI   BORING   MILL 

other  brass  parts.  The  addition  of  the  slow-speed 
device  enables  the  turning  of  tires  on  the  same  ma- 

chine, a  speed  as  slow  as  i  r.p.m.  being  obtainable. 

In  the  position  shown  the  reducing  gears  are  oper- 
ating, and  the  table  would  move  at  low  speed.  By  slid- 

ing the  small  upper  gear  into  the  clutch  of  the  larger 
gear,  direct  drive  can  be  obtained  so  as  to  utilize  the 
regular  speeds  of  the  boring  mill. 

A  special  cover  serves  to  protect  all  of  the  gearing, 
and  also  the  shifter  rod  for  sliding  the  gear  into 
engagement.  The  arrangement  makes  the  machine 
capable  of  both  very  high  and  very  low  speed,  and 
the  device  does  not  interfere  with  the  operation  in 
either  range. 

Stow  Radial  Flexible  Shaft  Outfit 
A  mechanism  for  driving  a  large  flexible  shaft  from 

a  lineshaft  without  the  use  of  an  individual  motor  is 
ilustrated  herewith.  The  device  has  recently  been 
developed  by  the  Stow  Manufacturing  Co.,  Inc.,  of 
Binghamton,  N.  Y.  The  chief  feature  is  the  pivoted 
horizontal  arm,  which  enables   the  operator   to  work 

STOW   RADIAL  FLEXIBLE   SHAFT   OUTFIT 

over  a  large  area.  The  arrangement  of  the  counter- 
weight for  the  arm,  and  of  the  driving  belt,  can  be 

easily  seen. 

The  radial  flexible  shaft  outfit  is  adapted  particularly 
to  use  in  garages,  repair  shops  and  vulcanizing  plants. 
Besides  being  used  for  grinding  and  buffing,  it  can  be 
employed  for  drilling,  or  operating  a  screwdriver.  The 
mechanism  can  be  supplied  in  various  sizes  to  suit 
different  classes  of  work. 

B.  &  S.  "Rex"  Micrometer 
The  "Rex"  micrometer  has  just  been  brought  out  by 

the  Brown  &  Sharpe  Manufacturing  Co.,  Providence, 
R.  I.  to  afford  a  high-grade  precision  tool  at  a  low 
price.  This  line  of  micrometers  is  furnished  for  either 
English  or  metric  measure  and  includes  twenty-four 
sizes  of  micrometers  to  take  measurements  up  to  24  in.. 
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FIG.  1.     B.  &  S.  "REX"  LARGE  MICROMETER 

or  600  mm.     The  micrometer  is  regularly  provided  with  . 
a  clamping  ring  to  clamp  the  spindle  and  preserve  the 
setting. 

A  feature  is  the  rectangular  shape  of  the  frame,  a 
construction  that  gives  greater  measuring  capacity  than 

FIG.   2.     REX  l-IN.  MICROMETER 

frames  of  the  circular  type.  Hole  are  used  in  the  larger 
sizes  to  lighten  the  frames,  as  can  be  seen  in  Fig.  1. 
The  anvil,  spindle  and  other  parts  of  the  tool  are  similar 
to  the  parts  of  the  regular  Brown  &  Sharpe  micrometer 
and  means  are  provided  for  adjustment  for  wear  of  the 
measuring  surfaces  and  screw. 

In  Fig.  2  is  shown  the  No.  11,  1-in.  micrometer  with- 
out a  clamping  ring  or  ratchet  stop.  It  is  the  smallest 

and  simplest  tool  for  the  line,  and  hence  the  most  reason- 
ably priced.  The  frame  is  of  I-section.  In  larger  sizes 

the  bends  in  the  frame  are  reinforced,  so  as  to  increase 
the  rigidity.  There  are  holes  in  the  web  on  the  largest 
frames. 

It  is  claimed  that,  while  the  price  of  these  microm- 
eters is  low,  their  accuracy  is  held  to  the  Brown  & 

Sharpe  standard.  In  the  larger  sizes,  the  micrometers 
can  be  provided  with  finished  wooden  cases.  The  tools 
can  be  furnished  singly  or  in  sets. 
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and  a  brake  operated  by  the  lever  at  the  operating 

point.  Provision  is  made  for  locking  this  lever  out  of 

position,  so  that  the  machine  cannot  start  and  possibly 
injure  the  (^rator. 

The  feed  motion  is  of  the  double-cycle  type,  operating 

on  the  return  stroke  of  the  table.  It  is  transmitted  to 

the  crossrail  through  a  rack  and  pinion,  giving  cross, 

down  and  angular  feeds.  The  crossrail  is  raised  and 

lowered  by  power  derived  from  the  belt  shown  in  the 

illustration.  The  planer  is  especially  suitable  for 

machining  die  blocks,  forming  dies,  locomotive  cross- 
heads,  shoes,  wedges,  or  other  short-stroke  work. 

Madison-Kipp  Automatic  Force-Feed 
Machine  Tool  Lubricator 

An  automatic  force-feed  machine-tool  lubricator 
that  has  recently  been  developed  by  the  Madison- 
Kipp  Corporation,  of  Madison,  Wis.,  is  illustrated  in 
Fig.  1.  The  lubricator  is  in  principle  similar  to  those 
formerly  made  by  the  concern.  A  grooved  plunger  is 
operated  from  a  double  eccentric,  so  that  it  rotates  on 
its  upward  and  downward  strokes  and  causes  a  regis- 

tration of  the  inlet  and  outlet  ports  with  the  grooves 
in  the  plunger.  No  ball  and  spring  valves  are  employed. 
The  lubricator  can  be  made  for  lubricating  any  number 
of  i)ositions,  and  can  be  installed  on  large  automatic 
machines  or  simple  bench  grinders  and  single-spindle 
drilling  machines. 

Either  four  or  eight  positions  can  be  lubricated  from 

PIG.   1— MADISON-KIPP  MACHINE-TOOL  LUBRICATOR 

each  pumping  unit.  An  eight-feed  lubricator  need  be 
no  larger  than  the  standard  two-feed  lubricator, 
although  it  may  have  a  large  reservoir  if  required.  The 
lubricator  is-  driven  by  the  machine  it  lubricates,  and 
therefore  starts  and  stops  with  the  machine  and  de- 

livers oil  only  while  the  machine  is  running.  The  time 
of  the  operator  is  saved,  as  it  is  necessary  merely  to 
replenish  the  oil  in  the  reservoir,  instead  of  oiling  all 
oil  holes  on  the  machine. 
The  lubricator  consists  of  a  reservoir  and  cover. 

Fixed  to  the  cover  and  working  in  the  oil  are  the  pump- 
ing units  for  measuring  and  forcing  the  oil  to  the  feed 

outlets  and  bearings.  There  is  no  pressure  tank  with 
choke-valve  outirts. 

The  amount  of  oil  delivered  can  be  regulated  from 
as  little  as  one  drop  up  to  ten  drops  per  eight  revolu- 

tions of  the  pump  drive  shaft.  The  adjustment  for 
each  set  of  eight  feeds  is  made  by  means  of  one  slotted- 

FIG.    2— LUUIIICATOR  ATTACHED  TO  SHAPER 

head  screw  shown  on  lop  of  the  lubricator.  The  other 
slotted-head  screws  mounted  on  the  test  connectors  are 
employed  when  it  is  desired  to  observe  the  amount  of 
oil  being  delivered  by  each  unit.  Changing  the  speed 
of  the  lubricator  drive  shaft  makes  possible  a  further 
regulation  of  the  amount  of  oil  delivered. 

The  32-feed  lubricator  illustrated  is  arranged  for  belt 
drive  with  the  driving  shaft  located  on  the  side  of  the 
reservoir.  The  drive  of  the  lubricator  may  be  of  the 
ratchet  type  requiring  a  reciprocating  motion,  or  it 
may  be  arranged  for  pulley  drive  from  a  rotating  shaft 
of  the  machine.  The  device  can  deliver  oil  against  high 

pressure. 
Each  reservoir  is  provided  with  an  oil-level  indicator 

and  a  large  filler  cap  and  strainer.  The  lubricator 
illustrated  with  a  pipe  plug  instead  of  filler  cap  is  for 
use  in  a  large  system  where  oil  is  filtered  and  re-used. 
The  drive  shaft  may  be  placed  on  either  the  side,  end 
or  top  of  the  lubricator.  Since  the  pumping,  measur- 

ing, and  driving  mechanisms  are  all  attached  to  the  cover 
of  the  lubricator,  the  reservoir  can  be  made  a  part  of 
the  casting  of  a  machine,  so  that  the  lubricator  becomes 
an  integral  part  of  the  machine.  When  desirable  the 
lubricator  may  be  had  with  two  compartments,  allowing 
the  use  of  two  different  grades  of  oil. 

In  Fig.  2  is  illustrated  a  16-feed  lubricator  attached 
to  a  26-in.  motor-driven  shaper.  The  lubricator  is  belt 
driven  from  the  clutch  shaft.  All  points  originally 

provided  with  oil  hole  covers  are  connected  to  the  lubri- 
cator, and  each  way  of  the  ram  is  provided  with  two 

oil  leads.  The  oil  consumption  is  stated  to  be  one  pint 
to  fifty  hours  of  machine  operating  time. 

Slow-Speed  Drive  for  Cincinnati  Boring  Mill 
The  Cincinnati  Planer  Co.,  Cincinnati,  Ohio,  has  re- 

cently developed  a  mechanism  for  its  boring  mill  to 

pi'ovide  slow  speed,  as  well  as  the  ordinary  range  of 
speed  of  the  table.  This  mechanism  is  shown  incor- 

porated in  the  drive  in  the  accompanying  illustration. 
The  machine  on  which  the  device  is  here  fitted  is  a 

7-ft.  boring  mill  that  is  arranged  for  speeds  about  30 
per  cent  in  excess  of  the  standard  speeds,  so  that  it 
can  work  effectively  on  locomotive  driving  boxes  and 
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other  brass  parts.  The  addition  of  the  slow-speed 
device  enables  the  turning  of  tires  on  the  same  ma- 

chine, a  speed  as  slow  as  i  r.p.m.  being  obtainable. 

In  the  position  shown  the  reducing  gears  are  oper- 
ating, and  the  table  would  move  at  low  speed.  By  slid- 

ing the  small  upper  gear  into  the  clutch  of  the  larger 
gear,  direct  drive  can  be  obtained  so  as  to  utilize  the 
regular  speeds  of  the  boring  mill. 

A  special  cover  serves  to  protect  all  of  the  gearing, 
and  also  the  shifter  rod  for  sliding  the  gear  into 
engagement.  The  arrangement  makes  the  machine 
capable  of  both  very  high  and  very  low  speed,  and 
the  device  does  not  interfere  with  the  operation  in 
either  range. 

Stow  Radial  Flexible  Shaft  Outfit 
A  mechanism  for  driving  a  largei  flexible  shaft  from 

a  lineshaft  without  the  use  of  an  individual  motor  is 
ilustrated  herewith.  The  device  has  recently  been 
developed  by  the  Stow  Manufacturing  Co.,  Inc.,  of 
Binghamton,  N.  Y.  The  chief  feature  is  the  pivoted 
horizontal  arm,   which  enables   the  operator   to  work 

STOW   RADIAL   FLEXIBLE    SHAFT    OUTi-lT 

over  a  large  area.  The  arrangement  of  the  counter- 
weight for  the  arm,  and  of  the  driving  belt,  can  be 

easily  seen. 

The  radial  flexible  shaft  outfit  is  adapted  particularly 
to  use  in  garages,  repair  shops  and  vulcanizing  plants. 
Besides  being  used  for  grinding  and  buffing,  it  can  be 
employed  for  drilling,  or  operating  a  screwdriver.  The 
mechanism  can  be  supplied  in  various  sizes  to  suit 
different  classes  of  work. 

B.  &  S.  "Rex"  Micrometer 
The  "Rex"  micrometer  has  just  been  brought  out  by 

the  Brown  &  Sharpe  Manufacturing  Co.,  Providence, 
R.  I.  to  afford  a  high-grade  precision  tool  at  a  low 
price.  This  line  of  micrometers  is  furnished  for  either 
English  or  metric  measure  and  includes  twenty-four 
sizes  of  micrometers  to  take  measurements  up  to  24  in.. 

FIG.  1.     B.  &  S.  "REX"  LARGE  MICROMETER 

or  600  mm.     The  micrometer  is  regularly  provided  with  . 
a  clamping  ring  to  clamp  the  spindle  and  preserve  the 
setting. 

A  feature  is  the  rectangular  shape  of  the  frame,  a 
construction  that  gives  greater  measuring  capacity  than 

FIG.   2.     REX  l-IN.  MICROMETER 

frames  of  the  circular  type.  Hole  are  used  in  the  larger 
sizes  to  lighten  the  frames,  as  can  be  seen  in  Fig.  1. 
The  anvil,  spindle  and  other  parts  of  the  tool  are  similar 
to  the  parts  of  the  regular  Brown  &  Sharpe  micrometer 
and  means  are  provided  for  adjustment  for  wear  of  the 
measuring  surfaces  and  screw. 

In  Fig.  2  is  shown  the  No.  11,  1-in.  micrometer  with- 
out a  clamping  ring  or  ratchet  stop.  It  is  the  smallest 

and  simplest  tool  for  the  line,  and  hence  the  most  reason- 
ably priced.  The  frame  is  of  I-section.  In  larger  sizes 

the  bends  in  the  frame  are  reinforced,  so  as  to  increase 
the  rigidity.  There  are  holes  in  the  web  on  the  largest 
frames. 

It  is  claimed  that,  while  the  price  of  these  microm- 
eters is  low,  their  accuracy  is  held  to  the  Brown  & 

Sharpe  standard.  In  the  larger  sizes,  the  micrometers 
can  be  provided  with  finished  wooden  cases.  The  tools 
can  be  furnished  singly  or  in  sets. 
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Locomotive  Works  Plans 
Great  Expansion 

Completion  of  a  program  of  en- 
largements and  additions  to  cost  ap- 

proximately $1,500,000,  to  give  an 
increased  capacity  of  50  per  cent,  is 
being  pushed  by  the  Lima  Locomotive 
Works,  Inc.,  according  to  a  recent  re- 

port issued  by  J.  S.  Coffin,  chairman  of 
the  board.  The  board  also  proposes  to 
redeem  the  $1,393,000  first  mortgage 
bonds  now  outstanding,  as  the  interest 
demands  amount  to  $170,000  annually, 
and  to  this  end  urges  that  the  certifi- 

cates of  incorporation  be  amended  so 
as  to  change  the  existing  common 
stock  into  309,000  shares  without  par 
value.  A  special  meeting  of  the  stock- 

holders has  been  called  for  July  14,  in 
Richmond,  Va.,  the  principal  office  of 
the  company. 

The  company  has  had  its  enlarge- 
ment program  in  progress  during  the 

last  three  years  and  is  desirous  of  com- 
pleting it  as  soon  as  possible  because 

of  the  opinion  that  "an  increased  de- 
mand for  locomotives  is  to  be  expected 

nexli  year,  and  perhaps  for  several 
years,  in  view  of  the  known  needs  of 
the  railroads  of  the  country." 

British  Engineering  Lockout 
Ended  by  Vote 

A  recent  cable  dispatch  from  Lon- 
don states  that  by  76,478  votes  against 

39,423,  the  Amalgamated  Engineering 
Union  has  voted  for  acceptance  of  the 
employers'  proposals  for  the  settlement 
of  the  lockout  in  the  engineering  indus- try. 

This  acceptance  needs  only  the  rati- 
fication of  the  employers'  federation, 

which  is  expected  speedily,  to  end  the 
impasse  which  has  existed  for  fourteen 
weeks  in  the  engineering  trades.  The 
lockout  originally  affected  some  three- 
quarters  of  a  million  workers. 
An  official  announcement  says  ar- 

i-argements  have  been  made  for  re- 
sumption of  work  immediately  and  em- 
ployment will  be  given  to  members  of 

the  union  as  quickly  as  factory  ar- 
rangements allow. 

American  Machines  Exhib- 
ited at  Brussels  Fair 

Among  the  machine  tools  exhibited  at 
the  recent  Brussels  Fair  were  the  fol- 

lowing American  makes:  Pratt  &  Whit- 
ney Co.,  Hartford,  Conn.;  R.  K.  LeBlond 

Machine  Tool  Co.,  Cincinnati,  Ohio; 
Dauber-Kratsch  Co.,  Oshkosh,  Wis.; Chas.  G.  Allen  Co.,  Barre,  Mass.;  Nor- 

ton Co.,  Worcester,  Mass.;  Heald  Ma- 
chine Co.,  Worcester,  Mass.;  Stock- 

bridge  Machine  Co.,  Worcester,  Mass. 
These  tools  were  shown  under  belt  by 
Henri  Benedictus,  a  Brussels  dealer, 
who  reports  considerable  interest  and 
satisfactory  results. 
He  also  exhibited  Norton  abrasive 

wheels,  Pratt  &  Whitney  small  tools and  Disston  files. 

Finance  Committee  Still 
Debates  Tariff  Rates 

Yielding  to  objections  voiced  by 
Senator  Jones  of  New  Mexico,  the 
Senate  Finance  Committee  has  acceded 
to  a  demand  to  reduce  the  duty  on 
steam  engines  and  steam  locomotives 
from  20  to  15  per  cent.  Senator  Jones 

referred  to  this  duty  as  a  "colossal" mistake,  because  of  the  size  of  the 
articles  and  the  extent  of  the  industry. 
He  referred  to  the  stupendous  produc- 

tion of  steam  engines  and  locomotives 
in  this  country. 

Senator  Jones  and  others  also  criti- 
cised the  duty  on  sewing  machines. 

Senator  McCumber  admitted  that  sew- 
ing machines  did  not  need  protective 

duties,  but  pointed  out  that  without  the 
duty  the  articles  could  be  manufac- 

tured abroad  and  shipped  and  sold  in 
this  country  cheaper  than  the  cost  of 
American  manufacture. 

Senator  Simmons  opposed  the  25  per 
cent  duty  on  sewing  machines,  and 
favored  their  free  importation.  Sena- 

tor Underwood  also  opposed  the  duty, 
declaring  that  the  Singer  Sewing  Ma- 

chine Co.  and  the  National  Cash  Regis- 
ter Co.,  are  trusts  controlling  the  mar- 

kets here  and  abroad. 
Senator  Stanley  referred  to  the  fail- 

ure of  Congress  to  pass  his  bill  to 
amend  the  patent  laws  to  protect 
American  patent  rights  growing  out  of 
resumption  of  the  patent  treaty  with 
Germany.  He  said  the  bill  was  not 
passed  because  it  would  endanger 
rights  of  American  patentees  in  Ger- 

many. He  said  the  Singer  Sewing  Ma- 
chine had  opposed  the  bill  because  it 

had  millions  of  capital  in  American 
patents  in  Germany  and  if  the  treaty 
were  not  revived  Germany  would  con- 

trol these  patents.  He  charged  that 
Germans  are  making  sewing  machines 
under  American  patents  by  American 
capital  and  enterprise  in  Germany. 
An  amendment  by  Senator  Jones 

eliminating  the  duty  on  sewing  ma- 
chines was  rejected,  23  to  31.  An- 

other amendment  by  the  Senator  con- 
fining the  40  per  cent  duty  to  sewing 

machines  valued  at  more  than  $75  was 
rejected,  24  to  31. 

An  amendment  by  Senator  Walsh  to 
eliminate  the  duty  of  25  per  cent  on 
cash  registers  was  debated  but  action 
deferred. 

Senator  Stanley  said  that  with  the 
exception  of  steam  engines,  and  va- 

rious electrical  devices,  nothing  had 
contributed  more  to  making  this  coun- 

try the  industrial  master  of  the  world 
than  the  perfection  of  the  open-hearth 
furnace.  This  furnace  had  permitted 
the  use  of  all  ores.  He  opposed  the 
duty  on  fire  brick  on  the  ground  that 
it  would  add  to  the  cost  of  steel  pro- 
duction. 

The  duty  of  25  per  cent  ad  valorem 
on  automobiles,  automobile  bodies, 
chassis,  motorcycles  and  parts,  not  in- 

cluding tires,  as  recommended  by  the 
rommittee,  was  adopted  in  the  debate. 
The  matter  of  countervailing  duties  to 
meet  higher  duties  imposed  on  Ameri- 
tan  automobiles  was  passed  omr  for '"ter  consideration. 

Adjustment  Board  for 
Navy  Yard  Wages 

Representative  Hull,  of  Iowa,  has  in- 
troduced a  bill  in  Congress  to  create  a 

board  of  adjustment  which  shall  consti- 
tute a  wage  board  and  board  of  ap- 
peals for  employees  of  Navy  Yards  and 

Arsenals.  The  board  would  consist  of 
twelve  members,  three  appointed  by  the 
Secretary  of  War,  three  by  the  Secre- 

tary of  Navy,  and  six  to  be  chosen  by 
the  civilian  employees.  It  would  estab- 

lish wages  annually  on  the  first  day  of 
January  based  on  maintenance  of  a 
standard  of  living,  the  relation  between 
wages  and  cost  of  living,  training  and 
skill,  responsibility,  and  the  average 
change  in  per  capita  productivity  of 
manufacturing  industries  over  the  pre- 

ceding ten  years. 
  ♦   

Germany's  Auto  Exports 
Decrease  40  Per  Cent 

The  February  exports  of  automotive 
products  from  Germany,  totaling  684 
passenger  cars,  motor  trucks,  and 
chassis,  decreased  nearly  40  per  cent, 
as  compared  with  exports  during  Jan- 

uary, according  to  unofficial  reports  re- 
ceived by  the  automotive  division  of 

the  Department  of  Commerce.  The  to- 
tal exports  of  cars  and  chassis  for  the 

first  two  months  of  1922  amounted  to 
1,775.  Of  the  February  shipments,  the 
Netherlands  took  30  per  cent,  Belgium 
14  per  cent,  Spain  8  per  cent,  Swit- 

zerland 4  per  cent,  Denmark  4  per 
cent,  Sweden  4  per  cent,  France  2  per 
cent,  Great  Britain  2  per  cent,  and 
Austria  2  per  cent.   ^   

Fabricated  Steel  Sales 
Fall  in  May 

Sales  of  fabricated  structural  steel 
during  May  amounted  to  82  per  cent 
of  fabricating  capacity,  according  to 
reports  miade  to  the  Department  of 
Commerce  by  firms  comprising  70  per 
cent  of  the  fabricating  capacity  of  the 
United  States.  The  May  business  re- 

ported by  eighty-two  firms,  having  a 
capacity  of  130,600  tons,  totaled  106,- 
620  tons,  as  against  April  sales  of 
these  same  firms  amounting  to  121,211 
tons,  or  93  per  cent  of  capacity. 
Total  sales  throughout  the  United 

States,  based  on  the  reported  per- 
centage and  a  total  capacity  of  180,000 

tons,  amounted  to  146,900  tons  in  May. 
while  revised  figures  for  April  give  a 
total  of  165,900  tons.  The  April  figures 
are  based  on  reports  from  eighty-seven 
firms,  having  a  total  capacity  of  132,- 
600  tons,  whose  sales  amounted  to 
122,198  tons,  or  at  the  rate  of  92  per 
cent  of  capacity. 

  » 

War  Surplus  Sales 
The  War  Department  reports  that 

up  to  May  15  a  total  of  $228,397,352  of 
surplus  supplies  of  the  Ordnance  De- 

partment were  sold  or  transferred  to 
other  Government  departments,  which 
was  33  per  cent  of  the  original  cost. 



June  22,  1922  Eliminate  Waste — With  Modem  Equipment 

Business  Conditions  in  Germany 

947 

By  our  BERLIN  CORRESPONDENT 

The  situation  of  the  German  indus- 
try presents  no  apparent  diiference  to 

that  of  last  month.  Production  con- 
tinues with  undiminished  intensity,  and 

the  stmount  of  orders  in  hand  is  suf- 
ficient to  save  most  manufacturers  from 

worry  almost  over  the  rest  of  the  year. 
The  unhealthy  inside  conditions  are, 
however,  becoming  more  and  more  pro- 

nounced. Moreover,  a  material  change 
in  the  state  of  the  market,  the  begin- 

ning of  which  could  be  noticed  some 
time  ago,  is  steadily  gaining  in  dimen- 

sions. Although  the  demand  along  the 
chain  of  consumers  shows  no  slackening 
in  its  middle  stages,  it  has  weakened 
-Tons'derably  at  the  ends.  The  buying 
t;raze  of  the  ultimate  consumers  has 
subsided,  and  the  relations  between 
them  and  sellers  have  become  rather 
strained.  People,  inspired  by  the  op- 

timism of  the  daily  press  with  regard" 
to  the  great  political  problems  pending, 
are  of  the  opinion  that  the  upward  rush 
of  prices  has  reached  its  climax  and 
that  even  a  reverse  may  be  expected. 
Such  expectations  are  chiefly  based 
upon  hopes  for  a  large  international 
loan  to  Germany,  with  a  decided  im- 

provement of  the  mark  to  follow. 
Kindred  hopes  were  entertained  with  re- 

gard to  the  Genoa  Conference. 

Prices  Out  of  Reach 

Of  the  expected  break  in  the  move- 
ment of  prices  nothing  can  be  seen  yet. 

The  rise  in  prices  of  the  basic  prod- 
ucts has  not  had  time  to  take  effect 

upon  finished  products.  The  finished 
article  has,  of  course,  to  bear  the  price 
increments  which  its  component  parts 
accumulate  during  the  course  of  produc- 

tion, and  for  this  reason  it  seems  rather 
idle  to  speculate  on  a  stoppage.  The 
fact  remains  that  present  prices  have 
surpassed  the  purchasing  power  of  the 
great  mass  of  consumers,  which  alone 
is  suflScient  to  cause  a  strong  reaction 
upon  the  market.  Coal,  for  instance, 
has  reached  a  price  level  which  makes  it 
almost  impossible  for  the  salaried  pop- 

ulation to  pay  for  the  house  fuel.  Re- 
lations between  the  income  of  the  popu- 

lation and  prices  are  already  seriously 
disturbed.  Balance  can  only  be  restored 
by  raising  the  income,  which  remedy 
would  be  of  a  transitory  character  only, 
as  It  would  add  new  impetus  to  the 
movement  of  prices.  Wholesale  prices 
have  now,  according  to  index  figures, 
arrived  at  50  times  the  pre-war  level, 
whereas  the  income  has  only  increased 
by  about  30  times  in  the  case  of  man^ 
ual  laborers,  and  20  times  in  that  of 
clerical  workers.  Living  costs  have 
risen  from  20  to  30  times  above  pre- 

war level,  which  appears  to  conform 
to  the  level  of  wages,  whereby  it  has  to 
be  considered  that  these  figures  are 
drawTi  up  in  a  rather  doubtful  way, 
evidently  founded  upon  a  much  lower 
standard  of  living  than  in  pre-war 
times.  The  other  alternative  for  re- 

storing the  economic  balance  is  a  fur- 
ther drop  of  the  exchange  rate,  which 

is  at  present  kept  in  check  by  some  un- 
seen forces,  helped  by  the  hopes  al- 
ready mentioned. 

These  hopes,  although  pronounced  in 
the  upper  classes,  are  insufficient  to 
keep  in  check  the  discontent  of  the 
working  population.    The  strike  fever  is 

growing  perceptibly.  It  would  prob- 
ably have  accumulated  greater  force  if 

wages  in  all  groups  of  workmen  were  on 
the  same  level.  The  disparity  prevail- 

ing prevents  concerted  action,  thereby 
depriving  the  latent  conflict  of  its 
kneenness. 

While  in  North  Germany  the  48-hour 
week  is  in  force  universally,  the  work- 

ing time  in  South  Germany  is  restricted 
to  46  hours  per  week.  The  South  Ger- 

man manufacturers,  being  somewhat 
handicapped  by  this  disparity,  have 
tried  to  persuade  the  workmen  to  con- 

form with  conditions  in  North  Germany. 
This  is  strictly  within  the  demobilizing 
ordinances  limiting  the  working  time  to 
8  hours  per  day.  Still  the  workmen  are 
opposing  any  increase  of  their  working 
time  as  a  matter  of  principle,  on  the 
ground  that  it  would  prejudice  their 
position  and  declaring  that  one  conces- 

sion on  their  side  would  lead  to  further 
attempts  on  the  side  of  the  employers. 
In  this  contention  they  are  not  quite 
sincere,  as  they  are  open  to  agree  if 
wages  are  increased.  The  extent  of  the 
increase  demanded,  100  per  cent,  puts 
such  a  solution  of  the  difficulty  out  of 
the  question,  and  makes  it  clear  that  the 
workmen  have  no  wish  to  accommodate 
the  manufacturers.  A  compromise  by 
the  latter  of  47  hours  a  week  was  re- 
fused. 

The  arbitration  courts,  which  took 
the  matter  in  hand  after  direct  negotia- 

tions between  employers  and  workmen 
arrived  at  a  deadlock,  decided  in  favor 
of  the  48-hour  week.  Their  finding  was, 
however,  not  accepted  by  the  workmen, 
whereupon  they  went  on  strike  in  most 
cases,  followed  by  lockouts  in  others. 
All  persuasion  used  upon  the  workmen, 
appealing  to  their  commonsense  and 
public  spirit,  was  wasted.  The  large 
metal  industry  of  South  Germany  laid 
idle  for  many  weeks.  The  whole  South 
German  machine  building  and  motor 
car  industry  which  is  manufacturing 
for  export  to  a  large  degree,  and  there- 

fore is  a  factor  of  national  importance, 
was  affected.  The  loss  resulting  there- 

from to  the  country  as  a  whole  was 
very  large. 

Labor  Will  Not  Concede 

Much  more  alarming  than  this  direct 
loss  is  the  aspect  the  strike  opens  upon 
the  labor  problem.  If  the  workmen  are 
not  amenable  to  reason  in  a  trifling  case 
like  this,  it  is  clear  what  attitude  they 
would  take  if  they  were  required  ±o 
make  serious  concessions  in  the  direc- 

tion of  the  old  order  of  things.  They 
are  making  it  quite  evident  that  they 
are  determined  not  to  retreat  a  single 
step  from  the  strongholds  of  their  pres- 

ent position  no  matter  how  the  country 
fares.  The  South  German  strike  which 
ended  in  a  retreat  of  the  manufacturers, 
barely  veiled  behind  a  very  lame  com- 

promise, may  well  be  considered  as  a 
test  piece  of  the  great  labor  battle 
which  is  ever  looming  up  darkly  on  the 
horizon.  The  gulf  between  the  work- 

men and  manufacturers  is  indeed  not 
over  the  question  of  wages  but  over 
the  conflict  between  socialism  and  the 
exigencies  of  production.  The  two  are 
at  present  strongly  opposed,  vdth  no 
hope  in  view  of  reconcilement.  At  no 
other  time  since  the  revolution  is  the 

necessity  of  higher  efficiency  and  in- 
creased production  more  clearly  put  in 

relief  than  at  the  present  time,  which 
shows  how  far  the  productive  capacity 
of  Germany  is  reduced.  Expansion  can 
only  come  from  an  increase  of  manual 
labor  and  a  higher  efficiency  of  mechan- 

ical labor.  The  great  dilemma  of  the 
country  is  that  the  one  is  withheld  on 
the  ground  of  socialistic  theories,  and 
the  other  cannot  be  supplied  for  lack 
of  means. 

In  the  latter  respect  the  present  time 
also  is  an  eye-opener.  In  the  business 
reports  coming  in  from  all  parts  of  the 
country  the  most  prominent  feature  has 
lately  become  the  lack  of  working  cap- 

ital. The  changed  attitude  of  the  money 
market  towards  the  calls  of  industry 
has  become  strongly  marked.  New  cap- 

ital issues  which  only  a  few  months  ago 
were  readily  absorbed  are  falling  flat, 
and  the  investors  show  disinclination  to 
take  up  any  more  stock,  even  at  or 
near  par  value. 

Capital  Tied  Up 

The  population  has  for  some  time 
been  groping  in  the  dark  for  a  solution 
of  this  unexpected  development  which 
is  strongly  reflected  by  the  attitude  of 
the  stock  exchange,  even  toward  the 
most  favorable  stock.  The  explanation 
is  now  outlining  itself  more  clearly.  In 
the  course  of  the  present  boom,  with 
the  enormous  rise  in  prices  accompany- 

ing it,  an.  ever  increasing  part  of  the 
national  capital  has  become  tied  up  in 
manufacturing  deals.  It  was  estimated 
some  time  last  year  that  the  capital 
actually  "working"  in  industry,  and 
therefore  out  of  circulation,  is  50  billion 
paper  marks.  When  considering  that 
prices  since  then  have  more  than 
doubled,  and  at  the  same  time  the  speed 
of  turnover  has  become  delayed  in  al- 

most the  same  proportions  by  the  clog- 
ging of  the  economic  machinery,  it  is 

clear  what  a  large  increase  of  tied  up 
capital  has  taken  place,  which  probably 
has  assumed  a  size  forming  the  larger 
part  of  the  whole  floating  debt  of  the 
country.  It  is  rumored  that  potential 
forces  are  at  work  to  stem  the  inflation 
of  German  currency,  but  inflation  is 
still  going  on. 

The  German  industry  has  now  com- 
menced to  realize  how  poor  it  has  be- 

come in  spite  of  appearances.  In  for- 
eign countries  this  is  not  realized  yet, 

rumors  of  enterprises  like  those  of 
Stinnes  still  upholding  the  belief  of  un- 

told riches.  It  is  an  open  secret  that 
many  business  men,  who  kept  funds  in 
foreign  countries,  have  had  to  withdraw 
them.  In  place  of  a  flight  of  capital  out 
of  the  country,  the  reverse  is  now  tak- 

ing place.  If  German  industry  were 
called  upon  today  to  supply  the  billion 
gold  marks  proudly  offered  only  six 
months  ago  as  a  loan  to  the  govern- 

ment, it  could  truthfiilly  point  to  empty 

pockets. As  an  illustration  to  what  extent  even 

the  largest  firms  have  had  to  make  con- 
cessions in  order  to  obtain  fresh  capital 

may  be  mentioned  the  case  of  the  lead- 
ing incandescent  lamp  manufacturer, 

the  Osram  Company,  a  combine  of  the 
foremost  electrical  firms  in  Germany. 
This  firm  recently  floated  an  issue  of  a 
new  type  of  bond   which,   besides    the 



AMERICAN    MACHINIST Vol.  56,  No.  25 

fixed  interest,  carries  a  dividend  to  a 
certain  limit. 

The  natural  result  of  such  condi- 
tions is  that  the  industry  is  running 

dangerously  short  of  raw  materials, 
especially  of  the  more  expensive  kinds. 
Even  the  supply  of  iron  is  entirely  in- 

sufficient at  the  present  rate  of  con- 
sumption. The  high-handed  action  of 

one  of  the  largest  German  dealers  in 
iron  and  steel  products,  who  canceled  all 
orders  placed  at  lower  than  present 
prices,  is  an  illustration  of  this  fact, 
especially  as  it  is  known  that  the  dealer 
is  the  selling  agent  of  several  of  the 
leading  German  steel  works,  and  closely 
linked  with  them  financially.  Such  of- 

fences against  good  faith  are  entirely 
unsupported  by  law,  and  have  indeed 
been  condemned  often  in  courts  and  by 
public  opinion. 

With  regard  to  the  situation  in  the 
iron,  steel  and  machinery  building  in- 

dustries, the  following  can  be  said: 
Complaints  from  all  sides  with  regard 
to  insufficient  coal  supply  have  become 
more  and  more  virulent.  The  steel 
works  are  handicapped  by  the  scarcity 
of  the  grades  required,  and  the  foun- 

dries are  complaining  of  lack  of  foun- 
dry coke.  The  situation  is  greatly 

strained,  but  the  difficulty  is  chiefly 
caused  by  the  dwindled  reserves  of  pig 
iron  and  scrap.  In  spite  of  the  lately 
improved  output  of  coal  and  coke,  the 
blast  furnaces  are  unable  to  produce  the 
increased  quantity  of  pig  iron  required. 
The  consequence  is  that  considerable 
quantities  have  to  be  imported.  Man- 

ufacturers declare  that  these  imports 
necessarily  tend  to  increase  the  cost, 
which  is  a  strong  exaggeration  of  facts. 

From  the  small  tool  industry  it  is 
reported  that  although  new  orders  are 
still  freely  given,  the  business  boom 
seems  to  have  passed  its  climax.  The 
prices  of  files,  saws,  drills  and  other 
tools  have  in  many  cases  already 
reached  the  world  market  level,  and  for 
this  reason  the  export  business  has 
slackened  perceptibly. 

A  DiXLINE  EXPEX3TED 

Employment  in  the  machine  build- 
ing industry  continues  to  be  satisfac- 

tory, but  a  decline  of  business  is  soon 
expected.  In  certain  parts  of  the  coun- 

try, chiefly  Rhineland,  an  actual  de- 
cline had  already  set  in  by  the  end  of 

April,  which  is  evidenced  by  consid- 
erable shortening  of  delivery  times. 

Cost  of  production  is  still  increasing  in 
an  alarming  degree  with  no  stoppage 
in  sight.  The  recent  increase  of  prices 
of  castings  is  nearly  one-third,  and 
further  rises  are  expected. 

Locomotive  and  railroad  car  works 
have  now  received  state  orders  which, 
although  only  half  of  last  year's  size, 
are  sufficient  to  keep  them  well  em- 

ployed for  the  rest  of  the  year.  The 
Railroad  Administration  has  in  this 
case,  for  the  first  time  in  its  history, 
had  to  concede  sliding  prices.  The  for- 

eign business  of  this  industry  is  visibly 
declining.  The  times  when  it  could 
draw  profits  with  full  hands  out  of  the 
disparity  between  the  value  of  the 
mark  abroad  and  in  Germany  are  past. 
In  several  cases  tenders  have  lately 
been  underbid  by  foreign  competitors, 
chiefly  English  and  Belgian. 

Business  in  the  machine  tool  indus- 
try is  brisk,  although  a  considerable 

break  in  the  upward  curve  of  employ- 
ment can  be  noticed.  The  machine 

tool  trade,  which  is  as  a  rule  in  a  bet- 
ter position  to  feel  the  pulse  of  the 

market,   is   exercising   again   consider- 

able caution  with  regard  to  placing  new 
orders.  The  leading  works,  which  in 
the  majority  sell  to  consumers  direct, 
notice  little  difference,  but  manufac- 

turers selling  chiefly  to  the  trade  com- 
plain of  a  perceptible  slackening  of 

business.  Standard  tools,  which  for  a 
time  have  enjoyed  a  demand  no  less 
brisk  than  that  for  single  purpose  ma- 

equivalent  in  gold  marks  at  the  aver- 
age exichange  rate  of  March  consti- 

tutes a  further  drop,  the  prices  only 
averaging  400  gold  marks  to  the  ton, 
or  40  per  cent  of  the  pre-war  average. 
The  exports  of  the  chief  lines  of  the 
machine  building  industry  during  the 
first  three  months  of  tiie  year  are 

given  here: 

<—  Metric  Tons  ̂  
Value  in  Million     Ratio  ta 

Marks 
Pre-war 

1922  1913  1922  1913  Standard 

Railroad  engines         19,002  10,932  731  11  38 
Powcrengines  (stationary  and  portable)         11,094  15,545  333  16  29 
Textile  machinery           9.298  18,793  502  27  37.5 
Machine  tools        21,085  17,852  537  21  23 
Agricultural  machinery          8,242  8,340  150  7  19  2 

chines,  are  again  losing  ground  stead- 
ily. A  change  in  the  demand  for  spe- 

cialized tools  is  not  noticeable  yet,  but 
it  is  felt  that  the  attitude  of  the  buy- 

ers has  changed  in  this  respect  also. 
The  buyers,  who  quite  recently  have 
hardly  looked  upon  prices — quick  de- 

livery being  the  first  consideration,  are 
now  commencing  to  haggle,  exhibiting 
strong  objection  to  sliding  prices.  In- 

quiries are  still  received  in  even  in- 
creased numbers  but  the  percentage  of 

orders  realized  therefrom  is  diminish- ing. 

F^ces  of  tools  are  still  rising.  The 
Association  of  German  Machine  Tool 
Builders  gives  for  each  month  direc- 

tions for  the  fixation  of  prices,  which 
may  be  seen  from  the  following  fig- 

ures indicating  the  percentage  of  in- 
creases over  the  November  prices  for 

each  consecutive  month: 

December    34   per  cent 
January        40    per  cent 
February      54    per  cent 
March    70J  per  cent 
April   lOOi  per  cent 
May      120    per  cent 

The  prices  in  force  in  November 
were  from  15  to  30  times  pre-war  level, 
according  to  size  and  quality.  At  pres- 

ent the  actual  sale  prices  vary  from  35 
to  70  times  the  pre-war  prices.  The 
margin  between  export  and  domestic 
prices  has  almost  disappeared,  and  a 
number  of  tools  have  at  the  present 
rate  of  exchange  already  reached  pre- 

war level.  There  is  not  the  least  likeli- 
hood of  a  stoppage.  Information  re- 

ceived coincides  in  the  belief  that  fur- 
ther increases  of  at  least  20  per  cent 

will  be  required  during  the  coming 
months,  as  the  recent  increase  in  the 
prices  of  coal,  material,  freight  and 
wages,  which  cannot  yet  be  gaged  in 
all  its  consequences,  is  not  being  taken 
care  of  by  the  present  sale  prices.  If 
the  exchange  rate  were  arrested  even 
at  the  present  stage,  times  for  imports 
would  not  seem  to  be  far  away,  and  a 
number  of  dealers  are  already  figuring 
on  American  machinery. 

The  upward  movement  of  prices  can 
of  course  not  fail  to  exercise  a  strong 
influence  on  the  export  business  of  the 
machine  building  industry.  Cancella- 

tions of  foreign  orders  are  already  re- 
ceived in  alarming  numbers.  It  ap- 

pears that  many  foreign  buyers  are 
trying  to  scramble  out  of  contracts 
wherever  they  offer  a  loophole.  The 
decrease  of  the  machine  tool  exports 
from  7,336  tons  in  February  to  6,852 
tons  in  March  is  in  all  probability  al- 

ready an  indication  of  changed  condi- 
tions. It  is  peculiar  to  note  that  while 

the  returns  in  paper  marks  for  the 
March  exports  show  an  increase  of  six 
million  over  those  of  February  in  spite 
of    their    diminished     quantity,     their 

As  can  be  seen,  the  machine  tool  ex- 
ports are  considerably  higher  than  in 

1913.  This  may  in  some  measure  be 
due  to  different  calculation,  wood  work- 

ing machinery  evidently  being  included 
in  machine  tools. 

The  total  of  the  machinery  exports 
from  January  to  March  in  1922  was 
112,190  metric  tons,  which  compares 
favorably  with  that  of  the  same  pe- 

riod of  1913,  the  latter  being  129,624 tons. 

While  the  boom  is  apparently  still  in 
full  swing,  the  leaders  of  industry 
have  lately  commenced  to  foreshadow 
serious  times  ahead.  A  gloomy  view 
to  this  effect  formed  the  keynote  of 
a  speech  recently  made  by  Stinnes, 
supported  by  the  speakers  at  the  an- 

nual meeting  of  the  National  Associa- 
tion of  German  Industry,  and  that  of 

the  Machine  Building  Industry.  On 
what  ground  that  view  was  based  was 
pronounced  in  no  case,  leaving  it  open 
for  each  individual  to  speculate  upon. 
Sinister  events  are  darkly  hinted  at, 
adding  to  the  spirit  of  uncertainty  al- 

ready prevailing.  Whatever  they  are, 
one  thing  is  clear,  that  prices  have 
broken  all  bounds,  and  that  the  care- 

fully preserved  control-"  of  prices  is failing  for  the  first  time  since  the  revo- 
lution. The  upward  rush  of  prices  has 

carried  business  already  to  the  thresh- 
hold  of  the  alternative,  either  of  a 
speedy  collapse  or  a  further  downslide 
of  the  mark.  If  the  latter  is  stemmed, 
which  the  country  is  led  to  believe  is 
possible,  a  reverse  will  set  in,  leading 
straightway  to  great  labor  disputes. 

In  leading  quarters  there  is  hardly 
any  illusion  left  with  regard  to  the 
seriousness  of  the  present  situation, 
and  it  can  be  said  that  the  hopes  at 
first  based  upon  Russia  as  a  probable 
saviour  of  the  situation  have  by  sober 
reflection  diminished  into  insignifi- 

cance. Considering  the  stringency  of 
money  already  dwelt  upon,  there  is  no 
chance  of  Russian  business  developing 
to  a  degree  which  could  offer  any  com- 

pensation for  losses  in  other  markets. 
Efforts  are  made  to  further  this  busi- 

ness, and  an  exhibition!  of  German 
products — chiefly  machinery — in  Russia 
may  be  mentioned  in  this  connection. 
The  question  of  financing,  over  which 
so  much  hopeful  looking  business  has 
already  broken  down,  is  a  drawback  to 
all  such  endeavors.  German  agents 
are  traveling  all  over  Russia  in  the 

hope  of  picking  up  business  or  con- 
cessions, but  the  attitude  of  the 

business  world  as  a  whole  towards 
Russia  is  very  skeptical,  to  say  the 
least,  and  unless  Russia  finds  an 
outlet  herself  out  of  her  difficulties, 
it  cannot  be  seen  how  the  two  coun- 

tries could  profit  mutually  from  the 
economic  relations  they  have  now  en- tered into. 
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The  New  York  Stock  market  had  a 
fainting  spell  last  week.  The  other 
speculative  markets  broke  slightly  in 
sympathy.  Cotton,  grain,  hog  products, 
sugar  and  coffee  all  declined  more  or 
less  but  the  losses  were  partially  or 
entirely  recovered  when  it  came  to  be 
understood  that  there  was  nothing  seri- 

ously wrong  with  the  security  markets 
and  that  the  slight  derangement  there 
was  probably  due  to  a  mild  attack  of 
indigestion  induced  by  over  eating.  But 
when  a  reaction  is  overdue  it  only  needs 
a  trifle,  real  or  imagined,  to  precipitate 
it,  and  now  that  the  nausea  and  vom- 

iting are  over  with,  a  recovery  of 
strength  and  confidence  is  definitely 
indicated. 

This  statement  is  based  not  only 
upon  a  careful  investigation  of  the  rec- 

ord but  upon  what  I  saw  and  heard  as 
I  visited  some  of  the  more  important 
cities  of  the  Middle-west  last  week. 
Almost  everywhere  the  demand  from 
the  agricultural  regions  is  excellent. 
The  sales  of  the  mail  order  houses  are 
increasing  rapidly  and  the  jobbers 
report  an  excellent  trade.  Bank  clear- 

ings are  increasing  almost  everywhere 
and  constant  buying  is  necessary  to 
replenish  the  depleted  stocks.  Dry 
goods,  shoes  and  staple  goods  of  nearly 
every  description  are  readily  salable 
and  there  is  a  distinct  and  significant 
improvement  in  the  inquiry  for  farm 
implements  and  machinery. 

A  shortage  of  labor,  especially  farm 
hands,  is  generally  reported.  Some 
employers  attribute  itj  to  the  law  re- 

stricting emigration,  but  it  is  fun- 
damentally due  to  the  abundant  credit 

which  has  made  it  possible  to  float  the 
large  bond  issues  whose  proceeds  are 
now  being  spent  in  improvements  that 
employ  thousands  of  men.  In  Cleve- 

land, for  instance,  work  has  just  been 
started  upon  the  long  promised  railway 
station.  It  will  cost  $58,000,000,  most 
of  which  will  be  paid  out  in  wages.  The 
railways  are, planning  much  other  work 
that  will  cost  millions,  and  hundreds  of 
millions  will  be  spent  in  roads  and 
municipal  improvements,  the  money  for 
which  has  been  provided  through  bond 
sales. 

These  disbursements  are  at  the  bot- 
tom of  the  country-wide  prosperity  that 

is  obvious,  and  while  it  may  be  slightly 
affected  if  wheat  does  not  recover  some 
of  the  recent  decline,  I  was  surprised 
to  hear  some  large  farmers  admit  that 
with  a  good  crop  they  could  make 
money   on    "dollar  wheat." 

Prices  for  iron  and  steel  are  tending 
upward.  Zinc  and  lead  are  also  higher, 
but  the  demand  for  copper  is  still  freely 
Kuplied  at  between  13J  and  14  cents. 
Optimism  and  activity  are  still  reported 
in  the  motor  industry. 
The  slight  decline  in  sugar  that 

occurred  while  the  stock  market  was 
breaking  has  been  entirely  recovered 
and  the  indications  still  favor  much 
higher  prices. 

Silk  is  steady.  Wool  and  woolen 
goods  are  firmer  and  the  cotton  trade 

was  supplied  with  a  very  bullish  argu- 
ment in  the  consumption  report  for 

May,  which  shows  that  the  American 
mills  took  495,674  bales  in  that  month 
and  that  the  total  of  consumption  and 
exports  for  the  year  ending  July  31 
will  probably  exceed  12,000,000  bales. 

Rubber  is  firmer  upon  a  cable  from 
Java  saying  that  the  Dutch  growers 
will  probably  agree  to  limit  the  output, 
and  a  further  advance  in  both  hard  and 
softwood  lumber  is  another  significant 
straw  in  the  current  of  prices. 

The  New  England  textile  strike  is 
practically  ended  as  the  operatives  are 
rapidly  returning  to  work. 

Our  foreign  trade  figures  for  May 
show  exports  valued  at  $308,000,000 
and  imports  worth  $254,000,000.  As 
compared  with  last  year  there  is  a 
decrease  of  $21,000,000  in  exports  and 
an  increase  of  $50,000,000  in  imports, 
which  have  probably  been  accelerated 
by  the  pending  tariff  bill.  The  figures 
are  not  especially  significant  otherwise. 

The  money  market  continues  easy. 
The  New  York  banks  have  reduced  the 
rates  paid  on  balances  and  bankers 
acceptances  have  sold  as  low  as  2i  per 
cent,  while  the  going  rate  on  commer- 

cial paper  is  4  per  cent.  The  weekly 
statement  of  the  Federal  Reserve  Sys- 

tem shows  no  important  changes.  The 
Bank  of  England  has  reduced  its  rate 
to  3i  per  cent  and  call  money  in  Lon- 

don is  lending  at  from  1  to  2  per  cent. 
Lloyd  George  and  J.  P.  Morgan  have 

had  a  conference  about  the  abandoned 
German  loan,  and  unless  the  former 
has  lost  his  persuasiveness  and  the 
latter  his  influence  the  issue  of  a  loan 
that  will  work  the  financial  rehabilita- 

tion of  Europe  is  a  question  of  only  a 
few  months.  The  first  meeting  of  the 
Hague  conference  was  held  last  Thurs- 

day. Nothing  being  expected  of  it, 
something  may  be  accomplished. 

The  market  for  sterling  and  francs 
has  recovered  the  decline  which  fol- 

lowed the  adjournment  of  the  bankers' conference,  and  even  marks  are  slightly 
higher  despite  a  report  which  puts  the 
outstanding  circulation  on  June  7  at 
154,914,880,000  marks. 

Other  foreign  developments  are  gen- 
erally encouraging.  France  has  averted 

the  complete  bankruptcy  of  Austria 
by  lending  that  distressed  government 
55,000,000  francs.  Lenin  is  either  dead 
or  paralyzed  and  with  his  passing  the 
peaceful  penetration  of  Russia  by  West- 

ern civilization  is  brought  nearer. 
The  lockout  in  the  British  engineer- 

ing trades  has  been  settled  and  600,000 
men  have  returned  to  work  on  the  em- 

ployers' terms.  An  East  India  bond 
issue  for  £12,500,000  has  been  suc- 

cessfully underwritten  in  London,  and 
Jugo-Slavia  has  negotiated  a  loan  of 
$25,000,000  in  New  York.  The  bonds 
run  for  forty  years  and  go  to  the  pub- 

lic on  a  basis  which  yields  8.4  per  cent. 
Trade  throughout  the  British  Empire 
seems  to  be  on  the  mend  and  a  boom  is 
reported  from  far  off  Australia. 

Mexico  appears  to  have  agreed  upon 

a  settlement  with  her  creditors  as  rep- 
I'esented  by  the  bankers  in  conference 
with  her  finance  minister,  Seiior  de  la 
Huerta,  in  New  York,  and  Mexican  se- 

curities have  advanced  sharply.  Cuban 
finances  are  being  rapidly  straightened 
out  under  the  wise  direction  of  General 
Crowder  and  travelers  recently  arriv- 

ing from  Spain  tell  of  a  great  indus- 
trial transformation  in  that  romantic 

country.  To  top  all  this  10,000  travelers 
left  New  York  for  Europe  on  the  steam- 

ers sailing  June  10,  and  it  is  now  esti- 
mated that  our  tourists  will  spend  at 

least  $500,000,000  on  the  other  side  the 
Atlantic  during  the  present  summer. 

'  Coal  Strike  Dangerous 

The  only  shadows  which  darken  this 
bright  outlook  are  the  unsettled  coal 
strike,  the  assininity  of  Congress  ir 
attempting  with  procrastination  to  fos 
ter  an  absurd  tariff  bill  on  the  country 
and  the  predicted  return  of  the  17  yeai 
locusts  due  this  summer.  These  things 
are  mentioned  in  the  order  of  their 
importance.  With  the  assistance  of  the 
newspapers  the  menace  of  the  tariff  bill 
and  the  locust  will  probably  disappear, 
but  the  coal  strike  may  result  in  real 
trouble  next  winter  unless  it  is  soon 
ended.  A  cargo  of  Welsh  coal  is  on  its 
way  from  Cardiff  to  New  Bedford,  but 
we  cannot  of  course  rely  upon  im 
ported  coal  for  our  requirements  anc 
some  way  to  start  up  the  Americar 
mines  must  speedily  be  found. 

Carborundum  Takes  Leading 
Role  in  Film  Production 

An  eight-reel  moving  picture  of  the 
production  and  use  of  carborundum  has 
been  produced  by  the  Rothacker  Film 
Manufacturing  Co.,  of  Chicago,  for  the 
Carborundum  Company,  of  Niagara 
Falls.  The  picture  has  been  given  the 

appropriate  title  of  "The  Jewels  of 
Industry."  The  picture  shows  how 
carborundum  is  produced  at  a  tempera- 

ture of  4,000  deg.  F.  and  visualizes 
step  by  step  the  various  processes  by 
which  the  crude  carborundum  is  con- 

verted into  grinding  wheels  and  other 
forms  of  abrasives  to  meet  the  needs  of industry. 

The  picture  is  more  than  a  story  of 
carborundum;  it  is  virtually  a  survey 
of  American  industry.  In  producing 
the  picture  the  film  company  sent 
cameramen  to  fifty-eight  different  in- 

dustries to  obtain  scenes  picturing 
carborundum  on  the  job  in  its  various 
uses.  The  picture  in  its  entirety  is 
eight  reels  but  it  has  been  broken  up 
into  units  to  fit  various  lengths  of 
programs,  and  to  present  features  that 
would  prove  most  interesting  to  dif- 

ferent audiences.  Copies  will  be  placed 
at  the  disposal  of  the  Government  for 
use  in  the  campaign  started  by  Secre- 

tary of  Commerce  Hoover  to  use  movies 
to  create  foreign  markets  for  Americar 

products. 
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American  Railway  Associa- 
tion Conventions  at 

Atlantic  City 
With  everything  their  own  way  on 

the  Million  Dollar  Pier,  and  with  ap- 
parently few  counter  attractions,  the 

Mechanical  Division  and  the  Purchases 

and  Stores  Division  of  the  American 

Railway  Association  held  successful 
conventions  at  Atlantic  City,  June  14 

to  21.  The  attendance  was  large  and 

representative  of  a  majority  of  the 
membership.  More  than  four  hundred 

members  of  the  Railway  Supply  Man- 
ufacturers' Association  had  exhibits, 

approximately  eighty  of  them  being 
exhibits  of  machine  tools  and  small 
tools.  ,   ̂, 

The  following  is  a  list  of  the  ex- 
hibitors of  machine  tools,  small  tools 

and  machine  shop  appliances: 

Air  Reduction  Sales  Co.,  New  York  City
. 

Ajax  Manufacturing  Co..  Cleveland    Oh
io- 

American    Tool    Works    Co.,     Cincinnati.
 

°'e°'c.  Atkins  &  Co.,   Indianapolis,   Ind. 
Beaudry  &  Co.,  Inc.,  Boston,   Mass. 
Chas.  H.  Besly  &  Co.,  Chicago,  111. 
Baker  R.  &  L.  Co.,  Cleveland.  Ohio- 

Black  &  Decker  Manufacturing  Co.,  Tow- son,  Baltimore,  Md.    
S.  F.  Bowser  &  Co.,  Fort  Wayne   Ind. 

W.  L.  Brubaker  &  Bros.  Co.,  New  York 

Carborundum  Co..  Niagara  Falls,  N.  Y. 
Celfor  Tool  Co.,  Chicago,  111. 
Chicago   Pneumatic  Tool   Co.,  New  York City 

Clark  Tool  Works,  Belmont,  N.  Y. 
Clark  Tructractor  Co..  Chicago.  111. 

Cleveland  Pneumatic  Tool  Co.,  Cleveland. 

°  Cleveland  Steel  Tool  Co.,  Cleveland,  Ohio. 
Cleveland  Twist  Drill  Co.,  Cleveland,  Ohio. 
Cochrane-Bly  Co.,  Rochester,  N.  Y 
Covington   Machine   Co.,    Inc.,   Covington, Va 

Dale  Machinery  Co.,  Inc.,  New  York  City, 
representing  „     ._    »       tt    t,- 

Belts  Machine  Co..  Rochester,  N.  Y. 
Colbum    Machine   Tool   Co.,   Cleveland, Ohio. 

Milholland  Machine  Tool  Co.,  Indianap- olis.  Ind.  ,      „ 
Davia  Boring  Tool  Co.,  St.  Louis,  Mo. 
Davis-Bournonville  Co..  New  York  City. 
Dayton     Pneumatic     Tool     Co.,     Daytoft, 

Detroit  Twist  Drill  Co..  Detroit,  Mich. 
Diamond  Machine  Co.,  Providence,  R.  I. 
Henry  Disston  &  Son.  Inc.,  Phila..  Pa. 
Horton  Chuck  Co..  Windsor  Locks,  Conn. 
Electric  Arc  Cutting  and  Welding  Co., 

Newark,  N.  J.  ,      , 
Elwell-Parker  Electric  Co..  New  York 

City. 
Walter  H.  Poster  Co.,  New  York  City, 
representing  „    , 

Ingersoll    Milling    Machine    Co.,    Rock- 
ford,    III. 

Electric    Controller    &    Manufacturing 
Co.,  New  York  City. 

General  Electric  Co.,  Schenectady,  N.  Y. 
G.  A.  Gray  Co.,  Cincinnati.  Ohio. 
EXIwin  Harrington,  Son  &  Co.,  Inc.,  Phila., 

Pa. 
Hartford  Tap  and  Gauge  Co.,  Hartford, 

Conn. 
Heald  Machine  Co.,  Worcester,  Mass. 
Hendey  Machine  Co.,  Torrlngton,   Conn. 
Hoggson     &     Pettis    Manufacturing    Co., 

New  Haven,  Conn. 
E.    Horton    &    Son    Co.,    Windsor   liocks. 

Conn. 
Hyatt  Roller  Bearing  Co..  New  York  City. 
Independent  Pneumatic  Tool  Co.,  Chicago, 

111. 
Ingersuli-Rand   Co.,   New  York  City. 
Wm.  H.  Keller  Inc.,  Grand  Haven,  Mich. 
King  Pneumatic  Tool  Co..  Chicago,  111. 
Landls   Machine   Co.,    Waynesboro.    Pa. 
Lehman  Machine  Co.,  St.  Louis,  Mo. 
Lunkenheimer  Co.,  Cincinnati,  Ohio. 
Mahr    Manufacturing    Co.,    MlnneapoUe, 

Minn. 
Main  Belting  Co.,  Phila..  Pa. 
Manning,    Maxwell    &    Moore    Inc.,    New 

York  City,  representing 
Columbia  Machine  and  Tool  Co.,  Hamil- 

ton, Ohio. 
Cone  Automatic  Machine  Co.,  Windsor, Vt 

National  Machinery  Co.,  Tiffin.  Ohio. 
Putnam  Machine  Co.,  Fitchburg,  Mass. 
J.  B.  Snyder  &  Son,  Worcester,  Mass. 
Woodward  &  Powell,  Worcester,  Mass. 

Metal    and    Thermit    Corporation,    New 
York  City. 
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Midvale   Steel  and   Ordnance   Co.,    Phila., 

Pa The  Alexander  Milburn  Co.,  Baltimore    Md. 

Miller  &  Crowningshleld,  Greenfield.  Mass. 
Morton     Manufacturing     Co.,     Muskegon 

Nazel'  Engineering  and  Machine   Works, 

Newton  Machine  Tool  Works,  Inc.,  Phila., Pa 

Niles-Bement-Pond   Co..   New   York   City, representing  „     .   ̂        ̂ ■ 

R.  K.  LeBlond  Machine  Tool  Co.,  Cin- cinnati, Ohio.  „,    ,    ̂   , .   ̂ .   T 

Pond  Machine  Tool  Co.,  Plainfield.  N.J. 

Stockbridge     Shaper     Co.,     Worcester. 

R.  D.  Nuttall  Co.,  Pittsburgh,  Pa. 
Oxweld  Railroad  Service  Co.,  Chicago,  IlL 
Peerless  Machine  Co.,   Racine.   Wis. 
Henry  Pels  &  Co.,    Inc.,  New  York  City. 
Porter-Richards  Machinery  Co.,  Philadel- phia, Pa.,  representing       „      ,   „       „,      . 

Cincinnati   Iron  and   Steel  Co.,   Cincin- nati,  Ohio.  ,     ,„ 

Jas.  Clark,  Jr.,  Electric  Co..  Louisville, 
Ky. 

Willey  Electric  Tool  Co.,  JefEersonville, Ind. 
Production  Machine  Co.,  Greenfield,  Mass. 
Racine    Tool    and    Machine    Co.,    Racine, Wis. 

Reed-Prentice  Co.,  Worcester,  Mass. 
Joseph   T.    Ryerson   &    Son   Co.,   Chicago, 

111.,  representing 
Black     Diamond     Saw     and     Machine 

Works,  Natick,  Mass. 
Ryerson-Conradson    Machine    Co.,    Chi- 

cago, 111. 
S.  K.  P.  Industries,  Inc.,  New  York  City. 
William  Sellers  &  Co.,  Inc..  Philadelphia, Pa. 

Simonds    Manufacturing    Co.,    Fitchburg. 

Soiithwark  Foundry  and  Machine  Co., 
Phila.,  Pa. 

Standard  Electric  Crane  and  Hoist  Co., 
Phila.,  Pa. 

Swind  Machinery  Co.,  Philadelphia,  Pa., 
representing 

Baker  Bros..  Toledo.   Ohio. 
Bradford  Machine  Tool  Co.,  Cincinnati, 

Ohio. 
Fosdick  Machine   Tool   Co.,    Cincinnati, Ohio. 

Torchweld    Equipment    Co.,    Chicago,    111. 
H.  B.  Underwood  Corporation,  Phila.,  Pa. 
U.      S.     Light     and     Heat     Corporation, 

Niagara  Falls,  N.  Y. 
Universal    Boring    Machine    Co.,    Hudson, 

Walworth  Manufacturing  Co.,  Boston, 
Mass. 
Wayne  Tool  Manufacturing  Co.,  Waynes- 

boro, Pa. 
P.  O.  Wells  Co.,  Greenfield,  Mass. 
Williams  Tool  Corporation,  Erie,  Pa. 
Wright  Manufacturing  Co.,  Lisbon,  Ohio. 
Yale  &  Towne  Manufacturing  Co.,  Stam- 

ford, Conn. 

The  American  Machine  Products  Co., 
Eighteenth  and  Howard  Sts.,  Detroit, 
Mich.,  has  been  reorganized  under  the 
name  of  the  Ampco  Twist  Drill  and 
Tool  Co.  The  officers  of  the  company 
are:  Earl  A.  Munger,  president:  E. 
A.  Wilson,  vice-president;  Chester  P. 
O'Hara,  secretary-treasurer.  The  com- 

pany is  marketing  a  complete  line  of 
standard  tools,  including  twist  drills, 
reamers,  cutters,  gages,  and  similar 
tools. 
The  Cole  Cylinder  Grinding  Co., 

South  Bend,  Ind.,  has  been  organized 
to  manufacture  cylinder  grinding  ma- 

chinery. The  company  has  a  capital 
stock  of  $25,000  and  is  composed  of 
George  W.  Cole,  Fred  A.  Bryan  and 
Hugh  B.  McVicker,  all  of  South  Bend. 
The  Kesselkalb  Machine  Co.,  Balti- 

more, Md.,  has  opened  a  machine  shop 
at  2,578  Hollins  St.,  that  city,  to  do  bor- 

ing and  repair  work  on  automobile  en- 

gines. The  Harley-Davidson  Motor  Co.,  of 
Milwaukee,  Wis.,  has  won  its  case  in 
the  Supreme  Court.  That  court  directs 
the  Circuit  Court  of  Appeals  for  the 
Third  Dist-ict  to  decide  the  appeal  pre- 

sented in  the  suit  for  infringement  of 
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letters  patent  relating  to  clutches  for 
motorcycles  brought  by  the  Eclipse 
Machine   Co. 
The  Black  &  Decker  Manufacturing 

Co.,  Baltimore,  Mid.,  has  established  a 
new  Detroit  office  in  the  General  Motors 

Bldg.  C  G.  Odell,  assistant  to  presi- 
dent, will  be  in  charge. 

Edward  Mills,  of  Midland,  Mich.,  and 

Samuel  Fair,  of  Saginaw,  are  organiz- 
ing a  company  to  operate  the  plant  of 

the  Cooley  Castings  Co.  in  Saginaw. 
New  equipment  will  be  installed  and  it 
is  planned  to  commence  production  dur- ing July. 

The  Wilart  Instrument  Co.,  New 
Bochelle,  N.  Y.,  has  arranged  for  an 
increase  in  capital  from  $100,000,  to 
$1,000,000,  for  general  expansion. 

The  Sharon  Steel  Hoop  Co.,  Sharon, 

Pa.,  has  called  a  meeting  of  stockhold- 
ers to  approve  an  increase  in  capital 

stock  from  $15,000,000  to  $20,000,000,  a 
portion  of  the  proceeds  to  be  used  for 
expansion. 

The  Powell  Iron  Works,  270  Sutter 
Ave.,  Brooklyn,  now  operating  a  local 
plant,  has  incorporated  with  a  nominal 
capital  of  $10,000,  for  proposed  general 
increase  in  operations.  The  new  com- 

pany is  headed  by  S.  Powell  and  A. Farber. 

The  Murphy  Iron  Works,  foot  of 
Walker  St.,  Detroit,  Mich.,  has  arranged 
for  an  increase  in  capital  to  $400,000 
for  increased  operations. 

The  Reo  Motor  Car  Co.,  Lansing, 

Mich.,  has  adopted  a  ten-hour  day,  five- 
day  week  schedule  at  its  plant  in  the 
nature  of  an  experiment,  and  four  weeks 
operation  has  brought  very  satisfactory 
results.  A  daily  production  of  130 
automobiles  is  being  maintained. 

The  Blackman  Talking  Machine  Co., 
Hornell,  N.  Y.,  manufacturer  of  talking 
machines  and  parts,  has  filed  notice  of 
increase  in  capital  from  $200,000  to 
$1,000,000  for  general  expansion. 

The  Hudson  Machinery  Corporation, 
515  Greenwich  St.,  New  York,  will 
operate  in  the  future  under  the  name 
of  Ferguson  &  Haas,  Inc. 
The  H.  0.  King  Co.,  1,145  Diversey 

St.,  Chicago,  111.,  machinist,  has  ar- 
ranged for  a  change  of  company  name 

to  the  King  Pneumatic  Tool  Co. 
The  Southwest  Metals  Co.,  15  Broad 

St.,  New  York,  has  arranged  for  an  in- 
crease in  capital  from  $10,000,000  to 

$12,000,000,  for  proposed  expansion. 
The  Fleming  Machine  Co.  has  been 

incorporated  in  Springfield,  Mass.,  to 

manufacture  a  set  of  machines  for  au- 
tomotive repair  work.  Details  con- 

cerning these  machines  are  to  be  an- 
nounce! soon.  The  products  will  be 

made  in  Springfield,  the  capitalization 
is  $30,000  and  the  incorporators  are 
George  W.  Fleming,  38  Virginia  St., 
Springfield,  and  John  G.  Perman  and 
F.  Julius  Quist,  of  Worcester,  Mass. 
The  Keating  Valve  Co.,  Springfield, 

Mass.,  has  purchased  the  Robert  M. 
Keating  Co.,  reorganized  the  business, 
and  has  resumed  the  production  of  the 
Keating  flush  valve.  The  new  concern 
has  Henry  L.  Bowles  as  president,  and 
Charles  S.  Vining  as  treasurer  and manager. 

The  Lee  Rule  and  Level  Co.  is  being 
established  in  Greenfield,  Mass.,  to 

manufacture  a  combination  tool  em- 
bracing a  rule,  level,  square  and 

straightedge,  under  patents  it  controls. 
It  will  occupy  the  old  factory  of  the 
Waltham  Watch  Co.  in  that  town. 
H.  E.  Lee,  the  inventor,  is  president, 
F.     Anderson    is    vice-president    and 
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treasurer,  and  H.  H.  Hawkins  is  me- 
chanical engineer. 

The  American  Electric  Service  and 
Maintenance  Co.  has  occupied  its  new 
building  in  Springfield,  Mass.,  where  it 
is  equipped  for  rewinding  transformers, 
redesigning  motors  and  other  repair 
work  for  electric  power  and  manufac- 

turing concerns.  Many  contracts  have 
been  booked,  insuring  a  heavy  business 
throughout  the  summer. 
Avery  &  Saul,  dealers  in  sheet 

metals,  iron,  steel,  etc.,  207  Congress 
St.,  Boston,  Mass.,  has  recently  incor- 

porated the  business  under  the  laws  of 
Massachusetts,  and  under  the  name  of 
Avery  &  Saul  Co.  The  capital  stock 
is  $175,000,  and  the  incorporators  are: 
Fred  L.  Avery  and  Paul  F.  Avery,  of 
Winchester,  Mass.;  Arthur  D.  Saul,  of 
Arlington,  Mass. 

C.  A.  Sherman,  formerly  vice-presi- 
dent of  the  Badger-Packard  Machinery 

Co.,  of  Milwaukee,  Wis.,  has  severed 
his  connections  with  that  company.  Mr. 
Sherman  has  not  announced  his  plans 
for  the  future. 

C.  C.  ZiEGLER,  St.  Louis  district  man- 
ager for  the  Greenfield  Tap  and  Die 

Corporation,  Greenfield,  Mass.,  has 
been  appointed  Western  sales  manager 
of  that  company,  with  headquarters 
at  Chicago.  Mr.  Ziegler  succeeds 
Frank  Oliver,  who  resigned  to  accept 
the  position  of  Eastern  sales  manager 
at  New  York  for  the  Whitman  & 
Barnes  Manufacturing  Co.,  of  Akron, 
Ohio. 

P.  J.  O'Connor  has  left  the  sales 
force  of  the  E.  L.  Essley  Machinery 
Co.,  of  Chicago,  and  has  joined  the 
staff  of  the  Haynes-Stellite  Co.,  also of  Chicago. 

Lincoln  B.  Smith  has  been  elected 
treasurer  of  the  Holyoke  Foundry  Co., 
Holyoke,  Mass. 

Stanley  H.  Bullard,  vice-president 
of  the  Bullard  Machine  Tool  Co.,  Bridge- 

port, Conn.,  has  been  appointed  by  Gov- 
ernor Lake,  of  Connecticut,  as  one  of 

the  members  of  the  commission  from 
that  state  which  will  study  a  proposed 
consolidation  of  the  six  New  England 
railroads  into  one  system. 
John  D.  Carmody  has  joined  the 

sales  force  of  the  Weaver  Manufactur- 
ing Co.,  Springfield,  111.  He  will  have 

charge  of  a  Middlewestem  district. 
Harry  M.  Wey  has  been  appointed 

manager  of  the  Chicago  district  of  the 
Pittsburgh  Testing  Laboratory  with 
offices  at  1,560  Monadnock  Bldg. 

Robert  R.  Jenks,  president  of  Fales 
&  Jenks  Machine  Co.,  manufacturer  of 
cotton  machinery,  etc.,  Pawtucket,  R.  I., 
has  been  chosen  on  the  board  of  man- 

agers of  the  new  branch  bank  in  that 
city,  of  the  Rhode  Island  Hospital 
Trust  Company,  of  Providence. 

J.  Milton  Payne,  assistant  treasurer 
of  the  Woonsocket  Machine  and  Press 
Co.,  manufacturer  of  textile  machin- 

ery, Woonsocket,  R.  I.,  has  recently 
been  elected  chairman  of  the  new  board 
of  managers  of  the  new  branch  in  Paw- 

tucket, R.  I.,  of  the  Rhode  Island  Hos- 
pital Trust  Co.,  of  Providence. 

Henry  J.  Miller  has  been  elected 
president  of  the  Lake  Torpedo  Boat 
Company,  submarine  boat  builders, 
Bridgeport,  Conn.  Mr.  Miller  comes 
from  Elizabeth,  N.  J.,  and  is  a  brother 
of  the  late  Herbert  S.  Miller,  who  was 
president  of  the  company  up  until  his 
death  a  short  time  ago.  Mr.  Miller  is 
also  a  member  of  the  board  of  direc- 

tors of  the  company. 
Frederick  D.  Harger  has  resigned 

as  vice-president  and  general  manager 
of  the  Mono  Corporation  of  America, 
manufacturers  of  gas  apparatus,  with 
offices  in  New  York  City.  He  has 
joined  the  staff  of  the  Chas.  J.  Tag- 
liabue  Manufacturing  Co.,  of  Brooklyn, 
which  will  take  over  the  manufacture 
and  sale  of  Mono  products. 

W.  P.  Clark,  president  of  the  Clark 
Tool  Works,  Inc.,  Belmont,  N.  Y.,  has 
returned  from  a  five-months'  business 
trip  in  the  Philippine  Islands. 

Charles  R.  Price  has  resigned  the 
position  of  superintendent  for  the 
Ames  Sword  Co.,  Chicopee,  Mass., 
which  he  had  filled  for  30  years.  He 
will  become  general  manager  of  the 
sword  department  of  the  V.  H.  Black- 
ington  Co.,  Attleboro,  Mass. 

ObitTxary 

John  Wardle  Seekings,  secretary 
and  treasurer  of  the  Bridgeport  Screw 
Co.,  Bridgeport,  Conn.,  died  on  June  14 
at  his  home  in  Bridgeport.  Mr.  Seekings 
was  born  in  England  56  years  ago.  He 
was  prominent  in  manufacturing  cir- 

cles throughout  New  England  and  the 
East. 

Spragae  Panel  Boardx.  The  Sprague 
Electric  Works,  New  York  City.  A  four- 
page  circular  No.  67,900,  describing  tlie  new 
narrow-unit  panel  board,  safety  type,  which 
is  only  10  in.  wide  outside  the  barriers.  It 
was  designed  with  a  view  to  conserving 
.•jpace  and  to  market  at  a  reasonable  price. 

Melttngr  Furnaces.  W.  S.  Rockwell  Co., 
.^O  Church  St.,  New  York  City.  Circular  No. 
243,  describing  a  line  of  stationary  and  tilt- 

ing crucible  melting  furnaces  for  aluminum, 
brass,  bronze,  copper  and  other  non-ferrous 
metals.  These  furnaces  are  designed  to 
operate  with  oil  or  gas  fuel.  Several  types 
are  shown  in  operation,  and  detailed  draw- 

ings are  furnished,  as  well  as  tables  of 
sizes  and  specifications. 

Fllterini;  SyBtems.  The  Wayne  Oil  Tank 
and  Pump  Co.,  Fort  Wayne,  Ind.  Bulletin 
No.  6,600,  describing  the  new  Wayne  Tyiie  K 
circulating  oil  filtration  sy.stem.  The 
operation  of  this  filter  is  thoroughly  ex- 

plained and  illustrated  by  photographs  and drawings. 

Weldlnr  Rods  and  Elertrodes.  The  Page 
Steel  and  Wire  Co.,  Monessen,  Pa.  Catalog 
No.  500,  a  handbook  of  Page-Armco  weld- 

ing rods  and  electrodes  for  oxy-acetylene 
and  electric  welding.  The  book  contains 
a  list  and  description  of  the  various  prod- 

ucts of  this  company,  including  welding 
materials,  steel  ingots,  wire  rods,  spring 
rods  and  wire  strand.  Chemical  analyses 
of  each  typo  are  given,  as  well  as  descrip- 

tions of  heat-treating  methods.  Among  the 
chapters  included  in  the  book  are  com- 

parison tables  on  wire  gages,  conversion 
tables,  decimal  ecjuivalents,  American 
Welding  Society^s  specifications,  tables  of weights  and  measures,  tables  of  deposited 
metals,  metal  composition,  metallurgy  of 
iron  and  steel,  oxy-acetylene  welding  rods, 
specifications  for  welding  wire,  tempera- 

tures, tests  fop  w.ekling  material,  and  a 
wealth  of  other  valuable  material  for  the 
welding  man  in  the  shop. 

DrillH  and  Reamers.  Gledhill  Manufac- 
turing Co.,  107  Friehilsliip  St..  Providence, 

R.  I.  A  small  four-page  circul.ar  listing  a 
number  of  types  of  .semi-high  speed  steel 
combination  center  drills,  center  reamers 
and  counter-sinks.  Tables  of  sizes  and 
price    lists   are    included, 

Kingsbury  Thrust  Bearings.  KIng.sbury 
Machine  Works.  4320  Tackawanna  St.. 
Philadelphia,  Pa.  A  well  prepared  catalog 
containing,  besides  a  list  and  description  of 

Kingsbury  thrust  bearings,  a  wealth  of 
material  of  considerable  value  to  engineers 
and  to  users  of  thrust  bearings.  Some  of 
the  features  include  dimensions,  power  loss 
guarantee,  combined  vertical  thrust  and 
general  bearings,  Queenston  development, 
propeller  thrust  bearings,  actual  power  loss 
determination  and  standardization  of  power losses. 

Ueliling  Recording  Equipment.  The 
Uehling  Instrument  Co.,  Paterson,  N  J. 
Bulletin  No.  112,  illustrating  and  describ- 

ing the  COa  recording  equipment  for  guid- 
ing the  engineer  and  fireman  in  reducing 

the  waste  of  fuel  up  the  dhimney.  Special 
features  included  in  the  bulletin  are  the 
"Pyro-Porus"  filter  for  keeping  gas  sam- 

pling lines  clean,  and  the  separate  recorder 
for  the  engineer's  oflice  and  indicator  for the  boiler  front. 

Special  Washers,  Kales  Stamping  Co., 
1659  West  Liitayette  Blvd.,  Detroit,  Mich. 
A  wnall  folder  giving  a  list  of  special 
washers  of  all  gages  and  materials,  manu- 

factured by  this  company.  The  list  con- tains over  a  thousand  different  sizes  of 
washer  dies  which  are  maintained  in  stock 
for  making  up  washers  of  any  material 
that  can   be  punched. 

Industrial  Furnaces.  The  Surface  Com- 
bustion Company,  366  Gerard  Ave.,  New 

York,  N.  Y.  "A  series  of  eight  bulletins on  industrial  furnaces  and  attachments  of 
various  kinds,  as  follows;  No.  3G,  surface 
combustion  low  pressure  air  gas  inspira- 

tors ;  No.  5,  type  A  oven  furnaces ;  No.  6, 
typo  B,  pot-hardening  furnaces;  No.  7, 
type  C  and  type  D,  soft  metal  melting  fur- 

naces;  No.  8,  galvanizing  baths;  No;  17, 
rivet  heaters,  No,  24,  laboratory  furnaces 
for  high  temperatures.  All  of  these  fur- 

naces and  attachments  are  fully  described 
and  illustrated  with  specifications  and  per- formance  records. 

Hydraulic  Turbines.  S.  Morgan  Smith 
Co.,  York,  Pa.  Bulletin  No.  112,  illustrat- 

ing and  describing  a  line  of  Smith  hydraulic 
turbines  embodying  design  and  construc- 

tion features  developed  over  a  period  of 
almost  fifty  years.  Steam  power  tables 
included  have  been  prepared  from  tests 
made  at  the  Holyoke  Testing  Flume.  There 
are  also  several  tables  showing  the  velocity 
of  water,  areas  and  circumferences  of 
circles,  and  the  loss  in  head  in  each  100  ft. 
length  of  pipe  at  different  velocities.  The 
illustrations  show  various  power  plants  and 
installations  of  Smith  turbines. 

Universal  Cord  Holders.  Detroit  Stamp- 
fftg  Co.,  3405  W.  Fort  St.,  Detroit,  Mich. 
A  small  folder  describing  the  universal 
card  holder,  spacers  for  milling  machine 
arbors,  dies  and  various  types  of  metal 
stamping  and  punching  work. 

The  Bureau  of  Foreign  and  Domestic 
Commerce,  Department  of  Commerce, 
Washington,  D.  C,  has  Inquiries  for  the 
agencies  of  machinery  and  machine  tools. 
Any  Information  desired  regarding  these 
opportunities  can  be  secured  from  the 
above  address  by  referring  to  the  number following   each   Item. 

A  business  man  in  Spain  Is  interested  in 
the  purchase  of  black  iron  gas  pipe,  with 
fittings;  iron-working  machinery,  such  as 
lathes,  drills,  planes,  punches,  and  cutters, 
complete  outfit  of  machinery  and  tools  for 
making  chains,  particularly  railroad  coup- 

ling chains,  with  hooks  ;  machinery  of  all 
kinds  for  machine  .shops,  foundries,  forges, 
dry  docks,  port  works,  and  railways.  Quo- 

tations are  desired  c.i.f.  Spanish  port. Reference  No.  2459. 

Firm  in  the  Netherlands  wishes  to  pur- 
chase or  secure  an  agency  for  electric 

motors,  pneumatic  tools,  all  kinds  of  small 
oil  motors  and  small  steam  turbines.  Quo- 

tations desired  c.l.f.  Netherlands  port. 
Terms:  Cash  against  documents.  Refer- ence No.   2443. 

Society  of  Automotive  Knglneers:  Sum- 
mer meeting,  White  Sulphur  Springs. 

W.  Va..  June  20  to  24.  C.  F.  Scott,  29 
West  39th  St.,  New  York  City,  is  chairman 
of  the  convention   committee. 

American    Society  for   Testing   Materials; 
Twenty-fifth     annual    meeting,     Chalfonte 
Haddon    Hall    Hotel.    Atlantic    City.     June 
26   to  July   1.      Secretary,   C.    L.    Warwick. 
1315   Spruce   St..   Philadelphia,   Pa. 
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RISE  AND  FALL  OF  MARKET 

Advances.— No.  2  foundry  pig  iron  up  50c.  and  Northern 

basic,  $1.48  per  gross  ton,  Cincinnati;  scarcity  of  basic  and 

bessemer  iron.  Tin  quoted  at  32ic.  as  against  32ic.  per  lb., 

New  York  warehouses.  Copper  rods  and  wire  and  brass 

rods  and  sheets  up  he;  copper  sheets  and  tubing  up  Ic. 

and  brass  tubing  up  2c.  per  lb.  in  Cleveland.  Mill  price  of 

steel  bars,  $1.70;  structural  shapes  and  plates  nearing  that 

figure.  Quotations,  however,  on  shapes,  plates  and  bars 

range  between  $1.60@$1.75  per  100  lb.,  f.o.b.  Pittsburgh. 

Declines. — Lead  quoted  at  61c.  as  against  6ic.  per  lb.. 

New  York.  Zinc  market  easier  in  tone,  prices  unchanged; 

copper  dull. 

IRON  AND  STEEL 

PIG  IRON — Per   gross    ton  —  Quotations   compiled  by   The 
Matthew  Addy  Co.: 

CINCINNATI 

No.  2  Southern    323 .  SO 
Northern  Basic    26  SO 
Southern  Ohio  No.  2    25  52 

NEW  YORK— Tidewater  Delivery 
Southern  No.  2  (Silicon  2.25  to  2.75)    29. 16 

BIRMINGHAM 
N«.  2  Foundry    18.50 

PHILADELPHIA 

Eaitern  Pa.,  No.  2x,  2.25-2.75  sil    26.82 
Vireinia  No.  2    28.74 
Basic    25.50 
Grey  Forge    25.00 

CHICAGO 

No.  2  Foundry  local    23.00 
No.  2  Foundry,  Southern,  sil  2,23@2.75    25. 17 

PITTSBURGH,  including  freight  charge  from  Valley 
No.  2  Foundry    25.00 
Basic    25  00 
Bessemer    25 .  00 

IRON  MACHINERY  CASTINGS— In  cents  per  pound: 

Detroit. ... 
New  York. 
Cleveland  . 

Chicag-'    . Cir.cinnati.. 

Light 7.0 

9@10 6.75 
5.0 6.0 

Medium 
4.5 
6.0 
4.5 
4.5 
5.0 

Heavy 

3.0 

3.0 2  6 

3.5 4.5 

SHEETS — Quotations  are  in  cents  per  pound  in  various  cities 
from  warehouse;  also  the  base  quotations  from  mill: 

Pittsburgh, l.aige 

Blue  Annealed      Mill  Lots 
Ko.  ID    2  40 
No.  12    2.45 
No.  14.    2.50 
No  16    2.70 

Blick 
Not.  17  and  21.  3.00 
Nos.  22and24.  3.05 
No*.  25  and  26.  3.10 
No.M    3. IS 

wYork Cleveland Chicago 

3.63 3.15 3.63 
3.68 3.120 3.68 
3.73 3.25 3.73 
3.83 3.35 3.83 

4.15 J  55 4.30 
4  20 3.60 4.30 
4  25 3  65 4.35 
4  35 

3.90 4  45 

Galvanized  steel  sheets: 
Nos.  10  and  11.  3.15 
Nos.  12  and  14.  3 
Nos.  17  and  21. 
Nos.  22  and  24. 
No.  26   

No.  28   

25 
3.55 

3.70 
3.85 
4.15 

35 

45 
75 
90 

05 

35 

3.75 
85 

IS 

45 
60 

90 

4.45 

4.55 

4.85 
5.00 

5.15 
5.45 

WROUGHT  PIPE— The  following  discounts  are  to  jobbers  for 
carload  lots  on  the  latest  Pittsburgh  basing  card: 

BUTT  WELD  Iron 
Galv.  Inches  Black 

58i  jtoU       44i 
LAP  WELD 

51|  2       39} 
SSi  2ito4       42i 
51}  4}  to  6       42} 
50}  7  to  12       40} 

BUTT  WELD,  EXTRA  STRONG,  PLAIN  ENDS 
Itol}       69  57}  Jtol}       44} 
2  to  3       70  58} 

LAP  WELD,  EXTRA  STRONG,  PLAIN  ENDS 

Steel Inches  Black 
lto3       71 

2       64 
2}  to  6       68 
7  to  8       65 
9  to  12       64 

Galr. 

29i 

25} 

29} 

30} 

2       62 
2}  to  4       66 
4}  to  6       65 
7  to  8       61 
9  to  12       55 

Malleable  fittings. 

3U 

50}  2       40} 
54}  2}  to  4       43} 
53}  4}  to  6       42} 
47}  7  to  8       35} 
41}  9  to  12       30} 

Classes  B  and  C,  Banded,  from  New  York 
stock  sell  at  net  list.    Cast  iron,  standard  sizes,  20-5%  off. 

WROUGHT  PIPE— Warehouse  discounts  as  follows: 
New  York     Cleveland         Chicago 
Black  Galv.  Black  Galv.  Black    Galv. 

1  to  3  in.  steel  butt  welded.  66%   53%    60^%    47}%   62}%   48}% 
2}  to  6  in.  steel  lap  welded.  61%    47%    58}%    44}%    59}%   45}% 

Malleable  fittings.     Classes  B  and  C,  Banded,  from  New  York 

stock  sell  at  list  less  10%.    Cast  iron,  standard  sizes,  32-5%  off. 

MISCELLANEOUS- 
100-1  b.  lots: 

-Wareh 

Open  hearth  spring  steel  (base)  . 
Spring  steel  (light)  (base)   
Coppered  Bessemer  rods(base).. 
Hoop  steel   
Cold  rolled  strip  steel   
Floor  plates    
Cold  finished  shafting  or  screw. . 
Cold  finished  flats,  squares   
Structural  shapes  (base)   
Soft  steel  bars  (base)   
Soft  steel  bar  shapes  (base) .   
Soft  steel  bands  (base)   
Tank  plates  (base)   
Bar  iron   (2.IO@2.20  at  mill).  . . 
Drill  rod  (from  list)   
Electric  welding  wire: 

t::z::::::-::::::v:. 
iVtoJ   

ouse  prices  in cents  per  pound 

New  York  Clevelan 
d  Chicac* 

4.50 6.00 4.50 

6@8 
6.00 

6.00 

6.03 8  00 
6.85 

3.63 
2.81 3.48 

6.25 8.25 
6.15 4.80 4.66 
5.08 3.35 3.00 
3.40 

3.85 3  50 
3.90 

2.68 

2.51 

2.68 2.58 

2.41 2.58 2.58 
2.41 2.58 3.23 3.06 2.58 

2.68 
2. 51 

2.38 2.58 
2.21 

2.28 

55@o0% 

SS7o 50% 

8.00   
..12@13 6.50.... 
..11@12 6.25   . .  10@11 

METALS 

Current  Prices  in  Cents  Per  Pound 

Copper,  electrolytic  (up  to  carlots).  New  York    14.62} 
Tin,  5-ton  lots,  New  York    32 .  25 
Lead  (up  to  carlots),   St.  Louis,  5.65  ;  New  York    6.25 
Zinc  (up  to  carlots),  St.  Louis,  5.42};   New  York    6.25 

«i  ro        nnm   ■  ,  , r  New  Yotk  Cleveland  Chicago 
Aluminum,  98  to  99%  ingots,  1-15  * tonlots.....     19.20        20.00  18.00 
Antimony  (Chinese),  ton  spot   6@6.12}         7.50  6.25 
Copper  sheets,  base     20.50        21.00  23.00 
Copper  wire  (carlots)          16.00         17.00  16.25 
Copper  rods  (ton  lots)      19.00         22.00  19.50 
Copper  tubing  (100-lb.  lots)     22.75         24.00  23.00 
Brass  sheets  (100-lb.  lots)      16.75         18.00  18.75 
Brass  tubing  (100-lb  lots)       20.00        21.00  20.50 
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M  ET  ALS^Continued 
Brass  rods  (1,000-Ib.  lots)    14.75  16.00  IS. 75 
Brass  wire  (carlots)    17.25  17.75            
Zinc  sheets  (casks)    8.50  17.25  15.75 
Nickel  (ingot  and  shot),  Bayonne,  N.  J.  36.00               
Nickel  (electrolytic),  Bayonne,  N.  J    .  39.00    
Solder  (I  and  i),  (caselots)    25.00  22.00  19.00 
Babbitt  metal  (fair  grade)    35.00  42.50  36.00 
Babbitt  metal  (commercial)    15.50  16.00  9.00 

SPECIAL  NICKEL  AND  ALLOYS— Price  in  cents  per  lb. 
Malleable  nickel  ingots    45 
Malleable  nickel  sheet  bars    47 

Hot  rolled  rods.  Grades  "A"  and  "C"  (base)    50 
Cold  drawn  rods.  Grades  "A"  and  "C"  (base)    60 
Copper  nickel  ingots    37 
Hot  rolled  copper  nickel  rods  (base)    45 

Manganese  nickel  hot  rolled  (base)  rods  "D" — low  manganese  54 
Manganese  nickel  hot  rolled  (base)  rods  "D" — high  manganese  57 
Base  price  of  monel  metal  in  cents  per  lb.,  f  o.b.  Bavonne,  N.J.: 
Shot      32  00     Hot  rolled  machined  rods  (base)..  .      48  00 
Blocks      32  00     Hot  rolled  rods  (base)        40  00 
Ingots      3S  00     Cold  drawn  rods  (base)        50  00 
Sheetbars.    .    40.00     Hot  rolled  sheets  (base)       45  00 

OLD  METALS — Dealers'  purchasing  prices  in  cents  per  pound: 
New  York  Cleveland  Chicago 

Copper,  heavy,  and  crucible      12.50  11.75         10.25 
Copper,  heavy,  and  wire      12.00  11.25           9.25 
Copper.light,  and  bottoms      10.00  9. SO           8.25 
Lead,  heavy       4. 75  ....           3. 65 
Lead,  tea       4.25  3.50           3.00 

Brass,  heavy        7.00  6.50'           Brass,light       6.00  5.00          4.75 
No.  1  yellow  brass  turnings       6. SO  6.00           5.00 
Zinc       3.00  3.00          2.50 

TIN  PLATES— American  Charcoal  Plates— Bright— Cents  per  lb. 

New 
Yorlc 

"AAA"  Charcoal  Melyn  Grade: 
IC,  20x28,    112  sheets       20.00 
IX,  20x28,    112  sheets       23.00 

"A"  Charcoal  Allaways  Grade: 
IC,  20x28,    112  sheets       17.00 
IX,  20x28,    112  sheets       20.00 

Coke  Plates,  Bright 
Prime,  20x28  in.: 

100-lb.,        112  sheets       12.50 
IC,  112  sheets        12.80 

Terne  Plate 

Small  lots,  8-lb.  Coating: 
100-lb.,    14x20         7.00 
IC,  14x20         7.25 

Cleve- 

land     Chicago 

18.25 

21.00 

16.00 

18.75 

11.00 11.40 

5.60 
5.85 

18.50 
20.90 

17.00 

19.60 

14.50 
14.80 

7.25 7.40 

MISCELLANEOUS 

New  York 

Cotton  waste,  white,  per  lb   J50.07|(^30. 
Cotton  waste,  mixed,  perl  b   05S(§j.09 
Wiping  cloths  per  M.,  131x131   
Wiping  cloths  per  M.,  13{x20J   
Sal  soda,  100  lb.  lots    2.80 
Roll  sulphur,  360  lb.  bbl.,  per  100 

lb    2.85 
Linseed  oil,  per  gal.,  5  bbl.  lots. . .  .86 
White  lead,  dry  or  in  oil      1001b.  kegs. 
Red  lead,  dry      iOO lb.  kegs. 
Red  lead,  in  oil      100  lb.  kegs. 
Fire  clay,  per  75  lb.  bag   
Coke,  prompt  furnace,  ConnellsviUe   
Coke,  prompt  foundry,  ConnellsviUe   

10 Cleve- 
land 

$0.12 .09 
50.00 
55.00 
2.50 

Chicago 

?0.12 .C9 
55.00 

65  00 
2.65 

3.25  3.50 
1.00  .96 

New  York,  12   50 
New  York,  12.50 

NewYork,  14  00- .80  1  00 

.per  net  ton  ?7.00 

.per  net  ton  $7.50 

SHOP  SUPPLIES 
Current  Discounts  from  Standard  Lists 

New        Cleve- York  land    Chicago 

Machine  Bolts: 

All  sizes  up  to  1x30  in      60-10%   60-10%      60% 
IJand  Ux3in.  uptol2  in       607o   60-10-10%   60-10% 
With  cold  punched  sq.  nuts       40%          

With  hot  pressed  hex.  nuts  up  to  1x30 
in.  (plus  std.  extra  of  10%)       45% 

Button  head  bolts,  with  hex.  nuts       30% 
Hex.  head  and  hex.  nut  bolts         3S% 

Lag  screws,  coach  screws       (0-5% 
Square  and  hex.  head  cap   screws. .  .  .  75—  10% 
Carriage  bolts,  up  to  1  in.  x  30  in          45% 
Bolt  ends,  with  hot  pressed  nuts       55% 

Tap  bolts,  (h.h.  plus  std.  extra  of  10%)    15% 

Semi-finished  nuts  |  and  larger        70% 

Case-hardened  nuts         65% 
Washers.cast  iron,  Jin., per  lOOlb.  (net)     S5.00 

Washers,cast  iron,  fin.per  100  lb.  (net)        5. CO 

Washers,  round  plate,  per  100  lb.  Offlist 

Nuts,  hot  pressed,  sq.,  per  100  lb.  Offlist 

Nuts,  hot  pressed,  hex.,  per  100  lb.  Offlist 
Nuts,  cold  punched,  sq.,  per  100  lb. Offlist 

Nuts, cold  punched, hex.,per  100  Ib.Off  list 
Rivets: 

Rivets,  iVin.  dia.  and  smaller      60-10% 
Rivets,  tinned       60-10% 
Button  heads  f-in.,  J-in-.  1x2  in.  to  5 

in.,  per  100  lb      (net)      g3.60  33.25 
Cone  heads,  ditto   (net)         3.70     3.35 

li   to    Ij-in.   long,    all   diameters, 
£AT/J^  per  100  lb         0.25     .... 

I  in.  diameter    EXTRA       0  15        
i  in.  diameter    EXTRA       0  50       
1  in.  long,  and  shorter    EXTRA       0  50       
Longer  than  5  in    EXTRA 
Less  than  200  lb    EXTRA 
Countersunk  heads    EXTRA 

Copper  rivets   
Copper  burs   

5.00 3.25 

3.25 

3.25 
3.25 

33.90  net 

75% 

60% 

75-5% 

33.50 

3.50 

3.50 

3.50 
1.50 

3.50 

70% 
70% 

.34.00  off 

65-5% 

.  60-5% 

70-10% 

50-5% 

.       55% 

80% 

33.50 

3.50 

3. SO  net 

4.00 4.00 

4.00 4.00 
60-10% 

4Jc.  net 

33 

3. 

10 

20 

0.25 
0.50 

0.15 0.15 
0.50 O.SO 

0.25 0.50 

0.35          33.35  base 

55-5%        50%      50-10% 
35%  50%         

Lard  cutting  oil  (50  gal.  bbl.)  per  gal.       ?0  55       ?0  SO      30.67i 
Machine  oil,  lubricating,(50  gal.  bbl.) 

pergal           0.40        0.35         0.40 

Belting — Present  discounts  from  list  in 
fair  quantities  (i  doz.  rolls) .      List 

price,    New    York,    per   ply,    12-in. 
wide,  per  Hn.ft.,  32.88. 
Leather:  _ 

Medium  grade      40-S%  40-10-2i%     50% 
Heavy  grade          35%         40%       40-5% Rubber  and  duck:  _  _, 

Firstgrade         60-5%    50-10% 40  10% 

Second  grade    .60^10-5%     60-5%  60-5% 

Abrasive  materials — In  sheets  9x11  in.: 

No.  1  grade,  per  ream  of  480  sheets, 
Flintpaper         35.84      33.85 

Emery  paper           8.80      Jl-00 

Emery  cloth   ,              27.84       32.75 
Flint  cloth,  regular  weight,  width  3i 

in..  No.  1  grade,  per  50  yd.  roll, 
Emery  discs,  6  in.  dia.,  No.  1  grade, 

per  100. 
Paper   
Cloth   

4.50 

1.32 
3.02 

'36.48 

8.80 

29.48 

4.95 

1.49 
3.20 



!)48f AMERICAN     MACHINIST 
Vol.  56,  No.  25 

New  and  Enlarged  Shops 
Machine  Tools  Wanted 

Conn  ,  Stratford— J.  G.  Robson,  2180  Elm 
St. — one  -No.  2  cutter  and  creaaer   tused). 

Ill  Aurora — The  Blanchard  Co.,  692 

Benton  St. — one  42  In.  Sheridan  die  cut- 
ting machine  and  roughing  machine. 

K»n..  WIchHa — B.  F.  Croney.  Wichita 

Pattern  Wks.,  117  West  English  St.— power lathe  and  emery  stand. 

Kan.,  Wichita — Fouts  Motor  Service,  306 

South  Main  St..  W.  B.  Fouts.  Purch.  Agt.— drill  press  for  i>ower  equipment. 

Kan.,  Wichita — C.  Hamilton,  144  North 
Water  St. — one  drill  press  for  garage. 

Kan.,  WicJiita — Kansas  Gas  &  Electric 

Co.,  2336  South  Main  St..  W.  Peters,  Purch. 
Wgt. — power  lathe  and  drill  press. 

Kan..  Wichita — W.  F.  Peters,  233-6 
South  Main  St. — power  emery  wheel. 

Kan.,  Wichita — South  Main  Garage  Co., 
315  South  Main  St.,  H.  Cummings.  Purch. 
Agt. — power  emery  wheel  and  stand. 

Kan..  Wichita — Taylor  Electric  Co.,  124 
North  Market  St. — power  lathe. 

Kan..  Wichita — C.  A.  Whitney.  222  East 
Douglas  St. — power  drill  press  and  lathe, 
belting  and  motor  for  the  manufacture  of 
jewelry. 

Kan..  Wichita — G.  B.  Wilson  (machinist) 
— power  lathe  and  drill  press. 

Md.,  Baltimore — Western  Maryland  R.R. 
Co.,  Hillen  Sta.,  M.  C.  Byers,  Pres. — ma- 

chinery and  equipment  for  proposed  car 
shops  at  Pt.  Covington. 

Mich.,  Detroit — W.  Eurham.  2964  Chal- 
mer  Ave. — three  3  in.  and  one  IJ  in.  Cleve- 

land milling  machines. 

Mich.,  Grand  Rapida — Stalter  Edge  Tool 
Co.,  F.  N.  Statler,  Supt. — one  Jones  and 
Lamson  turret  lathe  and  one  heavy  duty 
milling  machine. 

N.  T.,  BulTalo — Ellicott  Motor  Service 
Co.,  19  Wells  St. — ^machinery,  tools  and  full 
equipment  for  gas  station. 

N.  T.,  Bnffalo — E.  R.  Emlg,  871  East 
Ferry  St. — lathe,  drills,  presses  and  other 
equipment  for  proposed  machine  shop. 

jr.  T.,  Bntralo — C.  J.  Ernst,  1009  East 
Ferry  St, — machinery  and  equipment  for 
proposed  shop  and  service  station. 

N.  Y.,  Buffalo — D.  Llberto,  167  Bway — 
complete  equipment,  tools,  etc.,  for  several 
garages. 

N.  Y..  Baffalo~G.  Schmidt,  58  Grote  St. 
— machinery  and  eiiuipment  Including  gas 
tanks,  pumps,  etc.,  for  proposed  garage,  re- 

pair shop  and  gas  station  on  Genesee  St. 

N.  Y.,  Jamestown — Probst  Sheet  Metal  & 
Roofing  Co.,  220  East  2nd  St. — machinery 
and  equipment  for  sheet  metal  plant  on 
1st  St. 

N.  Y.,  RanHomvllle — B.  Frey — machinery, 
tools  and  ctfuipment  for  proposed  garage 
and  machine  shop. 

jr.  Y.,  RaoheHter — P.  Lettardy,  Bast  Ave. 
— machinery,  tooLj  and  equipment  for  gar- 

age and  repair  shop  on  North  Union  St. 

N.  v.,  Bochcntcr— H.  SIblcy,  100  Sibley 
Blk. — tools  and  equipment  for  garage  and 
repair  shop  on  North  St. 

IT.  D.,  Grand  Forkn — The  Union  Transfer 
Co. — automatic  screw  machine  to  cut  a 
A  spiral  groove  In  i  In.  cold  rolled  shaft, 
spiral  groove  to  make  one  full  turn  In  12  In. 

O.,  Cleveland — The  Armature  Coll  Equip- 
ment Co.,  3202  3cranton  Rd. — medium  sized 

shaper. 

O.,  ricTclaad— The  Weiss  Heating  and 
Plumbing  Co..  Cedar  Ave.  near  East  55th 
St. — one  8  ft.  Chicago  steel  bending  brake 
for  bending  16  gauge  Iron.  One  set  Rgra 
plain  forming  rolls.  One  36  In,  squaring 
shear  for  18  gauge  material.  Small  turn- 

ing: machine.  One  No.  10  revoving  Whit- 
ney punch  and  other  equipment  for  heating 

and  plumbing  trade  (new  or  used). 

Pa..  Charleroi— X3.  Woodward — tools  and 
equipment  for  3  story  addition  to  repair 
shop  and  service  station. 

Pa.,  CoraopoUs — Standard  Steel  Spring 
Co. — shape  r. 

Pa..  New  Castle — Southside  Garage,  Mill 

and  Phillips  Sts.,  H.  Gibson,  Purch.  Agt.— additional  machinery,  tools  and  equipment 
for  addition  to  garage. 

Pa^,  Fhila.— Crawford  &  Co.,  1539  Wood 

St„  (pipe  hangers  and  fittings) — machinery and  machine  tools  tor  new  .shop,  including 
drilling  machines,  lathes,  belting,  shafting, etc 

I'a.,  Phila. — Department  of  Transit,  1211 
Chestnut  St.,  W.  S.  Twining,  Dir. — one  drill 
press,  24  In. One  electric  floor  grinder. 

One  air  compressor. 
One  oil  forge. 
Quantity  of  vises,  small  and  large 

wrenches  and  other  tools. 

Pa.,  Fhila. — Enterprise  Mfg.  Co.,  3rd  and 
Dauphin  Sts. — equipment  for  machine  shop 
addition  now  under  construction. 

Pa.,  Phila. — Hill  Independent  Mfg.  Co., 
Adams  and  Emerald  St. — drill  presses, 
metal  stamps  and  machinery,  straightening 
and  bending  machinery. 

Pa„  Phila. — F.  Romano,  SI 9  Fitzwater 
St. — drop  forge,  lathe  and  planer. 

Pa.,  Plilla. — T.  Savin's  Sons  Co.,  1310 
Wallace  St.,  manufacturer  of  plumbing  sup- 

plies-— ^additional  foundry  and  pipe  thread- 
ing machines,  power. 

Pa.,  PhUa. — Wayne  Mfg.  Co.,  2624  West 
Haggert  St. — two  medium  size  punch 
presses  (used). 

Pa.,  Pittsburgh — Pittsburgh  Malleable 
Iron  Co.,  3rd  and  Summit  Sts..  J.  P.  Coates, 
Dlr. — machinery  and  equipment. 

Va,,  Warren — Warren  Steel  Car  Co.,  Inc., 
address  B,  Mathis,  Mgr. — Modern  machin- 

ery for  the  repair  of  steel  tank  cars. 
Tex.,  San  Antonio — Claussen  Lock  &  Safe 

Co.,  616  Market  St.,  H.  H.  Claussen,  Genl. 
MgT. — elec.  grinders,  drill  press  and  miscel- 

laneous machinery  and  equipment. 

W.  Va.,  Holden — Island  Creek  Coal  Co. — 
equipment  for  proposed  machine  shop. 

W.  Va.,  Princeton— Princeton  Automo- 
bile Accessories  Co.,  R.  P.  Fbrkner,  Mgr. — 

lathe,  drill  press  and  smaller  machine  shop 
tools  (new  or  used). 

W.  Va.,  West  Union — ^West  Union  Ma- 
chine &  Supply  Co.,  W.  L.  Lynn,  Secy. — one 

24  in.  X  14  ft.  lathe,  one  20  in.  shaper, 
power  hack  saw,  electric  light  plant  equip- 

ment 100  K.W.  A.C.  generator. 

Wis..  Beloit— J.  H.  Saris,  412  Broad  St.— 
power  machinery  for  proposed  garage  and 
repair  shop. 

Wis.,  Mercer — D,  L.  White — machinery 
and  equipment  for  auto  repairing. 

Wis.,  Milwaukee  —  C.  Schoebel,  1092 
Richards  St. — combination  punch  and  shear 
for  sheet  metal. 

Wis.,  New  I/ondon — P.   P.  Zang-^— Sander. 
Wis.,  Oshkosh — Oshkosh  Cylinder  Grinder 

Co,,  c/0  J.  Robb,  126  Park  Ave.^-grinders. 

Wis.,  Sheboyg-an — W.  A.  Knaak  Motor 
Co.,  South  13th  St.  and  Georgia  Ave. — ma- 

chinery for  proposed  auto  repair  shop. 

Wis.,  Bheboyitan — E.  W.  Tupper,  1328 
North  7th  St. — electric  pumps  for  proposed 
garage  and  filling  station  on  St.  Clalr  St. 

Ont..  Toronto — P.  Passmore,  925  Bathurst 
St. — -repair  equipment  and  gasoline  supply 
stand  and  tank  for  proposed  garage  and  re- 

pair shop. 

L 
Machinery  Wanted 

Arlt.,  little  Rock — ^T.  K.  Falconer,  2313 
West  13th  St. — sneclal  /nachinery  for  the 
manufacture  of  chain  protectors  for  auto- 

mobile tires,  for  proposed  plant  at  Tex- arkana. 

Cal..  Redlands — J.  H.  Strait  &  Co. — ma- 
chinery and  equipment  for  dehydrating  and 

Cider  manufacturing  plant. 

Cal„  Beediey — Union  High  School  Trus- 
tee.s — equipment  for  proposed  majiual 
training  school. 

Cal.,  San  Francisco— Western  Newspaper 
Union,  32  Clay  St. — Goss  Comet  or  Duplex 
double  drive  model  press. 

Del.,  Wilmington— J.  D.  SIsIer  Co..  3rd 
and  King  Sts. — refrigerating  machinery 
and  equipment  for  proposed  cold  storage 

plant. 
Fla.,  JackNonvllle — Jacksonville  products 

Co.,  F.  Burkhart.  Mgr. — additional  machin- 
ery for  fruit  canning  plant. 

Fla.,  Leesburg — Municipal  Ice  Plant — 
additional  machinery  for  ice  plant. 

Idaho,  Kampa — Idaho  Sash,  Door  &  Glass 
Co. — saws,  planers  and  other  machinery 
and  equipment  for  proposed  factory. 

Ind.,  Plymouth — Schlosser  Bros. — re- 
frigeration and  ice  cream  making  ma- chinery. 

L,a.,  New  Orleans — W.  W.  Carre  Co., 
Ltd.,  814  Hibernian  Bldg, — machinery  for 
lumber  and  finish  mill. 

Mich.,  Grand  Rapids — ^Adzet  Printers 
Supply  Co.,  41  Ellsworth  Ave. — one  MIehle 

press. 
Mich.,  Miltord — ^T.  S.  HubbeU — caterpillar 

crane,  12  ton,  40  ft.  boom,  and  1  yard 
bucket. 

Mich.,  Mnnising — Munising  Fdry.  Co. — 
foundry  machinery  and  equipment  for 
branch  plant  at  Hibbing,  Minn. 

Mo.,  Kansas  City — J.  L.  Zidson,  4507 
Michigan  Ave. — rock  crusher  and  other 
power  rock  machinery,  also  belting. 

N.  Y.,  Albion — T.  Page  Canning  Co. — 
machinery  and  equipment  for  medium  size 
canning  plant. 

N.  Y.,  Rolivar — Bolivar  Fdry.  Co.,  Inc., 
W.  J.  Brannen,  Pres. — equipment  for  small foundry, 

N.  Y.,  Buffalo — ^Allan  Mfg.  &  Welding 

Co.,  163  Adams  St.,  R.  Sieraer,  Secy. — hand 
tools,  drills,  etc.,  for  use  In  small  welding 
shop. 

N.  y.,  Buffalo — Drive  Your  Car  Co.,  Inc., 
280  Niagara  St.,  G.  H.  Buhr,  Pres. — one 
500  gal.,  one  1,000  gal.  tank,  pumps  and 
other  equipment  for  gasoline  and  service 
station, 

N.  Y.,  Buffalo — C.  A.  Klocke.  William  St. 
— gas  pump,  oil  pump,  500  gal.  tank,  and 
small  tools  and  equipment  for  garage  and 
service   station. 

N.  Y.,  Buffalo — L.  Kradel,  1909  Bway. — 
one  1.060  gal.  gas  tank  and  pump  for  auto 
livery  service. 

N.  Y.,  Buffalo — ^Kutz  Bros.,  c/o  R.  G. 
Kutz,  Purch.  Agt. — complete  bakeshop 
equipment  for  proposed  shop  at  1750  Main 

St. 

N.  Y.,  Buffalo — T.  Parlsi.  1471  Jefferson 
Ave.— complete  machinery  and  equipment, 
electrically  operated,  for  shoe  repair  shop. 

N.  Y.,  Bnffalo — G.  Rath,  1644  Bailey 
Ave. — one  1,000  gal.  tank  and  gasoline 

pump,  also  compressor  for  tire  service. 

N.  Y.,  Buffalo — ^Te  Old  Time  Baking  Co., 
Inc.,  1361  Fillmore  Ave..  A.  E.  Robinson, Pres. — ovens  and  equipment  for  large 
bakery  at  623  Williams  St. 

N.  Y.,  Coming — Dairymen's  League,  O. 
Wolcott,  Pres. — machinery  and  equipment 

for  proposed  milk  plant  and  condensory. 

N.  Y.,  DansviUe — Maloney  Bros.  &  Wells — ^machinery  and  equipment  for  packmg 

plant. N  Y.  Fredonla — ^Fredonla  Seed  Co.,  Inc., 

28  South  Water  St.,  H.  F.  Lupean,  Secy.— 
special  additional  machinery  and  equipment 
for  proposed  seed  factory  on  Main  St. 

N.  Y.,  Jamestown — Black  Belt  Corp..  15 

East  15th  St.,  F.  E.  Clark.  Genl.  Mgr.-— 
machinery  and  equipment  for  proposed  ad- dition to  plant. 

N.  Y.,  Jamestown — Rappole  &  Robblns. 
303  Lafayette  St. — air  compressor  for  tire service  station. 

N.  Y.,  Lockport — Hall  &  Carrey  Weaving 
&  Belting  Co. — machinery  and  equipment 
for  the  manufacture  of  woven  textiles,  etc 
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AcV-o\-  ?'*"  York— L.  Mundet  &  Son.  Inc., 4bi  stli  Ave, — woodworking  band  saw  with 5  to  6  in.  blades. 

T  "•  o*i-  '**"'  ̂ "'^ — Standard  Cloth  Co., Inc..  342  Madison  Ave,  (converters  of  cot- 
ton   goods),    A.    Mannheimer,    Secy   cotton 

cloth  cutting  machine  for  cutting'  4  to  6-ply cotton  at  a  time. 

N.  Y.,  Phelps — ^A.  S.  Rathbun— machin- 
ery and  equipment  for  flour  mill. 

N.  y..  Red  Creek— Central  Paoking 
House-— machinery  and  equipment  for  pro- posed fruit  packing  plant. 

T.,'?'  Y'  Ro<"hester — Amer.  Woodworking 
Mchy.  Co..  Lyell  Ave. — machinery  and 
equipment  for  proposed  addition  to  factory. 

11  ?;  J-  ''ochwiter — Glare  Control  Head- light Co..  Inc..  c/o  R.  L.  Curtis,  Pres.— ma- 
chinery for  the  manufacture  of  dirigible headlights. 

<3,^"nJiv,  Rochester— J.  C.  Moore,  65  Stone 
^v;~¥>'"®'"»  A""*^^^  feeder  10  x  15  for i-nandler  &  Price  power  press,  new  series. 

o^^'  ̂ ^  Koeh"^*"— Mt.  Carmel  Grape  Juice Co.,  c/o  E.  H.  Verhurst,  463  Augustine  St. 
—machinery  for  the  manufacture  and bottling   nf  grape  juice. 

on?  ,T'  Po^hexter— Rochester  Packing  Co., 
900  Map  e  St.— machinery  and  equipment tor  addition  to  packing  house. 

N.  Y.,  SoduH — Sodus  FVuit  Farm,  Inc. — large  machines  for  pitting  cherries,  to  be operated  by  motor  power. 
N.  Y..  Web.ter— W.  Kittlebcrger.  North 

Ave.— machinery  and  equipment  for  fruit canning  plant  at  Walworth. 
N.  Y..  WebHtei^-Webster  Basket  Co.— 

machinery  for  basket  manufacturing  plant at    Rochester. 

N C,  Charlotte — F.  Hayman,  North  Try- 
on  St.— machinery  and  equipment  for  re- 

frigeration and  cold  storage  plant. 
O.,  Cleveland— L.  S.  Apple,  617  Schofield 

Bldg.,  (stove  plate  enamel  plant) — two large  smelters:  10  furnaces  (to  be  lined 
with  carborundum  brick)  ;  20  spraying booths;  2  milling  machines;  electric pickling  vats;  racks  and  miscellaneous equipment  for  proposed  plant 

r-  *°o"a%  Nashville— Hercules  Silica  Asphalt Co..  207  Stahlman  Bldg. — machinery  for 
the  development  of  rock  asphalt  Including conveyors,  air  compressors,  drills,  dinky 
engines,  relaying  rail,  etc. 

Tex.,  Amarillo — Merchants  Produce  Co.   
machinery  and  equipment  for  proposed  30 ton  ice  plant. 

m  X*'  AWngrdon — Abingdon  Lumber  Corp., 
"i™.  Clapp,  Secy. — machinery  for  proposed addition  to  lumber  mill. 

Va..  Farmvllle — Farmville  Ice  Cream  Co., 
R.  S.  Martin,  Secy,  and  Mgr. — machinery for  making  ice  cream    (new  or  used). 

Va.,  Staanton — Staunton  Coca-Cola  Bot- 
tling Wks.,  W.  L.  Sams,  Secy,  and  Mgr  — machinery  and  equipment  for  plants  at 

Staunton  and  Charlottesville  (new  or  used). 
W.  Va..  BInefleld— C.  L.  Seyler  Lumber 

Co.,  c/o  C.  L.  Seyler — saw  mill  and  logging equipment  including  dry  kiln,  band  mill planer  mill,  locomotive,  rails,  etc.,  for  plant 
at  Graham,  Va.  (used  or  new). 

T  ̂'  X?,:;  I-^ns'^K — Shawner  Constr.  Co., J.  A.  Ellison  Mgr.— portable  planer  and matcher  (used). 

W.  Va.,  -Logan — Guyan  Machinery  Shops —power  driven  scroll  saw,  band  wheel  for 
6  ft.  Smith  Myers  &  Schnur  mill. 

Wis.,  Athens — Braun  Bros. — machinery for  planing  mill,  belt  driven. 
Wis..  Cudahy— H.  M.  Shoe  Co.— shoe working  machinery. 

Wis..  Ean  Claire  —  Chippewa  Valley Produce  Co. — refrigerating  machine  and 
cooling  apparatus  for  cold  storage  plant. 

WIs^  Fort  Atkinson— Fort  Atkinson  Can- ning Co. — canning  machinery  and  crating 

machine.  
" 

Wis.  Merrill- Wisconsin  Mfg.  Co.,  c/o  E. 
e  hauvin---speclal  machinery  for  proposed factory  for  the  manufacture  of  sweeping compound. 

,=Jl-  "«»<■•»•»>— C.  S.  Morgan,  1545  East isth  St.— machinery  and  equipment  for proposed  Ignition  School. 

0-.  Niles— Niles  Tire  &  Rubber  Co.,  F.  E. Turrell.Dir.— machinery  for  the  manufac- ture of  tires  and  rubber  products. 

Pa..  Bridgeport— J.  Lees  &  Sons  Co., Dyers,  J.  L.  Eastwick,  Purch.  Agt.  vats tanks,  agitators,   drying  machines,   etc. 

Rt^*=,'^.,Sl!''".'.*'^'S*"-^-^f*y  P'ush  Mills, 6th  and  MadLson  Sts.,  F.  Lees,  Purch.  Agt — narrow  looms  and  other  machinery. 
Pa.  Coraopolls— Standard  Steel  Spring Co. — one  10  ton  overhead  crane,  60  ft.  span. 

i=,^o'  '**"'.,  Castle— Bd.  of  Educ— engine lathes,   woodworking  machinery,   etc. 
Pa..  Norwood— Pennsylvania  Equipment 

tT'^Jl*'  lO-ton  electric  traveling  crane,  25 to  35  ft.  span. 

VrJ^fh  »^5"S;~?V  lernstein  &  Sons.  1401 ^.«r.'h  3rd  St.,  M.  Bernstein,  Purch.  Agt.— additional  woodworking  machinery  for  fac- 

•;7?h"'i!t^''i'/*-"l'^^'^j;*^^'*«'  C'"-  1034  South 
lVi\^  ̂ '-V  ''^l  f  °-  Patton— additional  ma- chinery for  bakery,  including  dough  mixer 
conveyor,    electric  stoves,    etc.  ">'^«r. 

=1.,^?  •  ̂ ""•— C-  B-  Cochrane  &  Co..  Ken- 
nlr^rnw  i„  ̂^^  /"^  ̂ ""'''"  St.— additional narrow  looms  for  carpet  mills. 

=„^*■VI''^'•'*■^^''''""'''*  Carpet  Mills,  3rd and  Huntingdon  Sts.— additional  electric looms. 

.^^"^r  ̂ Il!'**:~' „J-  Horstman  &  Co.,  18th 
Srh»J^^^''l,"<^*''"  sts.— spindles,  twisters  and other  machinery. 

rhT,r;-h'^5l'"-~"^-  ̂ i  ̂ °"  *  Co.,  Taoony  and Church  Sts.,  manufacturers  of  curled  hair) 

ma'"ch?ne"8Sp"'  ''^'""'"^  "^'"''^  ̂ "^  '°°'«  '°^ 
Pa.,  Phlla.  —  Womens  Hosnital  2117 

North  College  Ave..  J.  L.  MauH^  Purch  lit —Printing  pres.«ies.  7  x  11  Chase  motor 
driven,    automatic   feed.  moior 

=„**?■■  ?•""■»" — N-  Polus — equipment  for sand  and  gravel  bank  at  New  Castle 
Pa..  Sharon — Valley  Packing  &  Provision 

Co  _iee  plant,  coolers  and  other  equipmen" for  propo.sed  addition  to  paoking  plant. 

rn^'™fi?;^**'*~''^®  S'"e  Mountain  Slate Co.— machinery  and  equipment  for  late factory  now  under  con.st-urtion. 

n^^*"  ,  ̂.ashlngton — Observer  Publishing Co.— printing  machinery  and  eauiDment  fo? 
proposed  plant  on  Main  St        •'""'P'"*"'  for 

ciJ'^i?;;  ¥",T?;""***— N°'''"y  Publishing  Co., 618  Mitchell  St.— paper  cutting  machine. 
Wis.,  NelUsTllle— Nelllsville  Canned  Food 

Co..  A.  G.  Shedden,  Purch.  Agt. — canning machmery. 

Wis.,  New  London  —  Amer.  Plywood 
Corp.,  F.  P.  Zang.  Mgr.— sander.  taping  ma- 

chine textile   dryer  and    special   machinery. 

.,y^l?:'  I*""'"* — Clark  Englneeering  Co., 4th  St.  and  Lake  Ave. — loop  winding  ma- 
chine for  winding  coils  in  motor  repair shop. 

ni!!l^''-r>.?"'''"/vC,'^'"'*  E"^-  Co.,  Lakeview Bldg.,  9th  and  Lake  Ave. — loop  winder  for winding  motor  coils  in  motor  repair  shop (used). 

M  ̂l*"  o?i'**'2y»""— A.  H.  Ehrlich,  1123 

^qu'ipment        ̂ t.-vuicanizing      and      power Wis..  South  Kankanma— H.  J.  Fass- bender,  R.  F.  D.  No.  1— churns  mixers dairy  machinery  and  cooling  apparatus. 

c.^i!;-  ̂ *'"""'*  Point— E.  B.  Schwohn.  215 btrong  Ave. — machinery  for  shoe  renair 

shop  at  Appelton.  repair 

■>r.Fa,"  ,5^"r."?"r°  .  ̂-  Bellinger,  1024— 
3rd  St.,  Machinists — traveling  crane. 

•nr^li."  ̂ ^»"?«''— Gromwald  &  Co.,  c/o  C. Westberg,  Monuments— power  saws  and polishing  mills. 
N.  B.,  Brockway— E.  Vail— saw  mill  ma- chinery  and   other  equipment. 

»„?■"'••  J-'n^s^y— J-  Hadley— machinery  and equipment  for  proposed  shingle  factory. 
Ont.,  LIstowel— Pfeffer  Milling  Co.— equipment  for  flour  mill. 

Rr??i«;  ̂ r^''S~7?"''^  *^"y  Council,  H.  A. ST^JL"'^'  C'*/  "^"'  Engr.— equipment  for  a 
fn^T^fLf''^*®"'  '°  1^"y  cinders  from  the incinerator  across  the  river  about  1,000  ft. 

Ont.,  Mlllbank— H.  E.  Ratz  Co.— machin- 
ery, engine  and  general  equipment  for  saw- 

ro°"^'=.^,!?o*'J?.'"*  J^"/— U.  S.  Light  &  Heat 
Co..  manufacturer  of  batteries,  auto  start- 

whi  ̂ 'f;— "machinery  and  equipment  for  plant which  is  being  remodeled. 

fnP^*"  Tlllsonburg- W.  Ruth— equipment for  proposed  bakery. 

Ont..  Welland— Welland  Cotton  Mills, manufacturers  of  fine  and  coarse  yams- machinery  and  equipment  including  looms, spinners,  etc..  for  proposed  million  dollar cotton  mills  on   Queen  and   Duncan   Sts. 

t„5^*' ^''"^'■''"tr^'^P''"*  Fdry.,  128  Well- 
J,^fi  "  St.— machinery  and  equipment  for proposed  brass  foundry  addition 
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HeaUne-  rn*  -^"^Sj?"— California  Electric 

bleating  Co.,  517  Chapman  Bldg.,  plans  to 
build  a  factory,  for  the  man,  •-  t.frl  Xt combined  electrii  belter  anS^  fan?  Vn  south- east part  of  city.     Estimated  cost  tlOOOOO 

IJ^chJ^ect^^TsellS^^^^-       ̂ "^'--    ""^' Lf  IJn^fll^rh^Vin^g  T.^^s  p*re?a%"ffr 
fo  7t-Sy",  1o?  Jh?-min&J|«  i 
sheet  metal  products,  at  1828  Lamon  Ave 
Estimated  co.st  »10'.O0O.  H  H  Orepn  X' 

South   Wabash   Ave.,   .\rcht:'  '  ̂°* i^T^'lv;  Chieaito — R.  ii,  Cenek  Archt  lis Nor  h  La  Salle  St.,  ̂ .,U  soon  riceive  bids for  the  construction  ol  a  1  storv  7';  v  iRn 
ft  factory  on  Cottage  Grove^Av?!  Ind  48?h St  for  the  Auto  Truck  Brdy  Builders  Co 

Estimated   cost   J35,000.  ''"naers  i.o. r.,?K  ■'   p'^y.®'**?— K.     Kautman     Bros,      c/o 

S^on  St^"wiVr^'  ̂ "''''^■-  "  West  wash 

ington  ht.,  will  soon  award  the  contract for  the  construction  of  a  3  story?  62  x  125 ft.  factory  and  garage,  on  Fillmore  St 

Estimated   cost   $60,000.  "iniore    s.t. 

Mass.,  Middleton— The  Middleton  Motor Co.,  Danvers,  plans  to  build  a  2  storv  pa- rage, service  and  repair  shop  here  eS- mated  cost  $40,000.     Private  plans. 
Mich.,  Detroit— Fisher  Body  Cr  Gen- 

f"'    '^°*°':«    R'<i&-.    has    awarded    -he    con- 

n7V°f^.    ?a«c,r;-a^^d\?iSn°'f^r*,ii^-ai»S 
Minn.,  Minneapolis — Bd.  of  Park  Com. m.issioners,  J.  A.  Ridgway,  SeSy.  'fijy  Ha^l will  soon  award  the  contract  fir  the  con- struction of  3  story,  43  x  144  ft.  shops  and 

warehouses,  on  Lyndale  Farmstead  '^Esti- 

"oliV  9Th^'sf.!'Arhts.'^"^^^  *  Tusler.^ll's FeJ^y  ̂..^Xnl'^iJ.k  f  s^ali^srop^alfi 
service  station.  Estimated  cost  $12,000. Architect  not  announced. 

»  '1-,^-v'**"'  York— Commissioner  of  Plant &  Structures,  18th  floor.  Municipal  Bid? will  receive  bids  until  June  23,  for  the construction  of  a  repair  shop,  for  the  de- 

Ave    (?"'        ̂'""^^'^  cleaning,  at  16th  St.  and 

«i^'  Yi'  ?•"?  ̂ ?r''~;,'"'<'  Transit  Commis- V^^,'r-  ̂ ?  Lafayette  St.,  has  awarded  the , 
contract  for  the  construction  of  additional 
repair  shops  on  Lenox  Ave.  and  West  148th St.  Estimated  cost  $300,000.  Private 

plans. 
T  ?•'  Cleveland— E.  Schimmelman,  17702 

J'^t"'?;,^^'"'''  .^'^^.-  ''^^  had  plans  prepared 
for  the  construction  of  a  1  story,  54  x  118 
ft.  garage  and  commercial  building.  Esti- mated cost   $50,000.     Private  plans. 

O.,  Cleveland— J.  Struziak,  8126  Wade 
Park  Aye.,  has  completed  plans  for  the construction  of  a  1  story,  17  x  43  ft.  garage and  boiler  room.  Estimated  cost  $40,000. Private  plans. 

O.,  Dayton — Dayton  &  Troy  Auto  Co 
2nd  and  St.  Clair  Sts.  is  having  plans  pre- 

P*o^«  .  ""^  construction  of  a  5  story,  85 X  200  ft.  garage  and  auto  sales  building. Estimated  cost  $180,000.  Architect  not selected. 

O..  Lakewood  (Cleveland  P.  O.) — W  C 
Schultz.  11913  Detroit  Ave.,  has  awarded 
the  contract  for  the  construction  of  a  1 
story  70  x  90  ft.  garage  and  commercial 
building  on  Detroit  and  Love  Aves.  Esti- mated cost  $40,000.     Noted  June  8. 

Pa.,  Coraopolls — Standard  Steel  Spring Co.  Is  receiving  bids  for  the  construction  of 
a  1  story  64  x  141  ft.  factory  addition (crane  building). 

r.  ̂*-j  I^rte— Union  Iron  Wks.,  15th  and Cascade  Sts.,  is  receiving  bids  for  the  con- 
struction of  a  1  and  a  3  story,  160  x  310 ft.  addition  to  its  plant.  Q.  W.  Bach,  Mgr Private  plans. 

-..r^^'.  John'town — J.  Walling  &  Co.,  518 Washington  St..  Plans  to  build  a  3  storv. 
74  X  132  ft.  garage,  on  Railroad  St.  Esti- mated cost   $150,000. 

n^^"  m^H^M^i""  — .Rowe-Stuart  Motors 
Corp  will  build  a  120  x  271  x  327  ft.  fac- tory for  the  manufacture  of  Anderson  truck 
tires,  on  Fountain  Ave.  between  Rossmere and  New  Holland  Aves. 

»  P»'  New  Brighton— The  Standard  Sanl- taiy  Mfg.  Co..  Bessemer  Bldg..  Pittsburgh, 
Is  having  plans  prepared  for  the  construc- 

tion of  a  1  story,  100  x  203  ft.  machine 
shop,  here.  Estimated  cost  $100,000.  W 

j^f"  °''°  ''^"^'■'  '^ew  Brighton  Com.^ 
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Pa,  Phila. — J.  J.  Greenberg  Co.,  Morris 
Bids-,  has  awarded  the  contract  for  the 
construction  of  a  5  story,  55  x  150  ft.  sales 
and  service  station  at  1409-11  Nortl*  Broad 
St  Estimated  cost  »125,000.  Noted  May 
18,  1922. 

Pm..  Fhlla. — L.  J.  Kolb.  10th  and  Reed 
Sts.,  plans  to  build  a  1  story,  60  x  71  ft. 
and  a  1  story,  175  x  200  ft.  garage  at  1418- 
28  Mellon  St.  Estimated  cost  $80,000.  C. 
B.  Weldon,  10  South  18th  St.,  Archt. 

P».,  Fhila. — H.  P.  Weldon.  Archt.,  10 
South  ISth  St.,  is  receiving  bids  for  the 
construction  of  a  2  story,  42  x  60  ft. 
foundry,  at  635  North  Watts  St.,  for  T. 
Savills  Sons,  1310  Wallace  St.  Estimated 
cost  $10,000. 

P»..  Fittsbnrsh — Fleishman  Co.,  701 
Washington  St.,  New  York  City,  will  soon 
award  the  contract  for  the  construction  of 
a  1  and  2  story,  75  x  175  ft.  garage,  ware- 

house and  office  building  on  Alley  and 
Western  Sts.,  here.  Estimated  cost  $60,000. 
L.  Li.  Teeman,  c/o  owner,  Archt. 

P».,  PittBbur»h— Haller  Baking  Co.,  260 
North  Denniston  Ave.,  has  awarded  the 
contract  for  the  construction  of  a  2  story 
S6  X  92  ft.  bakery  addition  and  garage,  on 
Shakespeare  St.     Estimated  cost  $50,000. 

P*.,  W«rren — Warren  Steel  Car  Co.,  Inc., 
plans  to  rebuild  its  plant  which  was  de- 

stroyed by  Are.  Estimated  cost  $75,000. 
B.  Mathis,  Mgr.     Architect  not  announced. 

Va.,  Brattleboro — The  Presby-Leland  Co., 
Barre,  has  awarded  the  contract  for  the 
construction  of  a  1  story  cutting  shed,  a  1 
story  machine  shop,  a  1  story  offlce  build- 

ing, and  storage  sheds,  here.  Estimated 
cost  $100,000.  Private  plans.  Noted  June 
1.  1922. 
V»„  Norfolk — Johnson  Motor  Corp.,  751 

Granby  St.,  has  awarded  the  contract  for 
the  construction  of  a  garage.  Private 
plans. 

Va.,  Norfolk  —  Lowenberg  —  Goodman 
Corp.,  127  Granby  St.,  has  awarded  the 
contract  for  the  construction  of  a  91  x  305 
ft.  garage  on  Granby  and  11th  Sts.  Esti- 

mated cost  $194,000. 

W.  Va..  Holden — Island  Creek  Coal  Co. 
plans  to  build  a  machine  shop  to  replace 
the  one  destroyed  by  fire.  Estimated  cost 
$75,000.     Architect  not  announced. 
WU„  Beloit — J.  H.  Saris.  412  Broad  St., 

is  receiving  bids  for  the  construction  of  a 
2  story,  100  x  130  ft.  garage.  Estimated 
cost  $50,000.  J.  F.  Hetherington  &  Son, 
Goodwin  BIk.,  Archts. 

WU.,  SheboyBao — W.  A.  Knaak  Motor 
Co..  South  13h  St.  and  Georgia  Ave.,  is 
having  plans  prepared  for  the  construction 
of  a  2  storv.  50  x  95  ft.  garage.  Estimated 
cost  $50,000.  E.  A.  Stubenrauch,  629  North 
8th  St..  Archt. 

WU.,  Sheboygan — E.  W.  Tupper,  1328 
North  7th  St.,  has  awarded  the  contract 
for  the  construction  of  a  1  story,  50  x  60  ft. 
garage  and  filling  station  on  St.  Clair  St. 
Estimated^cost  $40,000.     Private  plans. 

OntL,  Toronto — F.  Passmore,  925  Bathur^t 
St.,  plans  to  build  a  2  story,  40  x  80  ft. 
garage  and  repair  shop.  Estimated  cost 
$30,000. 
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Cal.,  Dinnba — Sun  Maid  Raisin  Growers, 
Holland  Bldg.,  Fresno,  are  having  plans 
prepared  for  the  construction  of  an  80  x  140 
ft.  packing  plant,  here.  Trewhitt-Shields 
Co.,  Rowell  Bldg.,  Fresno,  Archts. 

Cal„  Eurpka — EJureka  Woolen  Mills, 
Bway  and  Whipple  Sts.,  has  awarded  the 
contract  for  the  construction  of  a  2  story 
addition  to  its  plant.  Estimated  cost  $12,- 
000.    F.  E.  McQee,  Vice-Pres. 

CaL.  Beedley — Union  High  School  Trus- 
tees will  receive  bids  until  June  30  for  the 

construction  of  6  high  school  buildings,  in- 
cluding administration,  gymnasium,  manual 

training,  cafeteria,  etc.  Estimated  cost  for 
building  and  equipment.  $450. HOO.  Trew- 
hltt  &  Shields,  Rowell  Bldg.,  Fresno,  Archts. 

Cal.,  San  Francisco — O'Brien  Bros.,  Inc., 
Archts.,  240  Montgomery  St.,  are  receiving 
bids  for  the  construction  of  a  2  story  print- 

ing plant  on  Howard  St.,  for  L,.  Laurie, 
Mills  Bldg.  Building  to  be  leased  to  Leigh- 
ton  Press,  616  Mission  St.  Estimated  cost 
$25,000. 

Cal.,  San  FrancilaoA — W.  N.  Brunt,  766 
Mission  St.,  has  awarded  the  contract  for 
thQ  construction  of  a  2  story  printing  plant, 
on  Minna  and  7th  Sts.  Estimated  cost 
140,000. 

Cal.,  San  FrancUco— Wayne  Oil  Tank 
and  Pump  Co..  4th  and  Harrison  Sts.,  has 
awarded  the  contract  for  the  construction 

of  a  1  story  shop  and  offlce  building  on  4th 
and  Perry  Sts.     Estimated  cost  $10,000. 

Fla.,  Lakeland — Non-Acid  Fertilizer  and 
Chemical  Co.  is  having  plans  prepared  for 
the  construction  of  a  fertilizer  plant.  H. 
D.  Mcndenhall,  Lakeland,  Archt. 

Fla.,  Tampa — Tampa  Gas  Co.,  201  Madi- 
son St.,  plans  to  build  a  gas  plant  exten- 

sion. Estimated  cost  $50,000.  R.  Nettles, 
Chapin  and  Boulevard  Sts.,  Engr. 

Ga.,  La  Grangre — Dunson  Mills  has 
awarded  the  contract  for  the  construction 
of  a  1  story  111  x  132  ft.  addition  to  their 
weave  shed. 

Ind.,  Kokomo — Kokomo  Gas  &  Fuel  Co., 
c/o  C.  A.  Moore.  Pres.,  is  having  plans  pre- 

pared for  the  construction  of  a  manufac- 
turing plant.  Estimated  cost  $500,000.  The 

Kopper  Co.,  Union  Arcade  Bldg.,  Pitts- 
burgh, Pa.,  Engrs. 

Me.,  Portland — Confederated  Home  Ab- 
attoir Corp..  plans  to  build  a  meat  pack- 

ing and  ice  manufacturing  and  refrigera- 
tion plant.  Estimated  cost  $500,000.  Archi- 
tect not  announced. 

Md.,  Baltimore — Kaufman  Beef  Co., 
Union  Stock  Yards,  had  plans  prepared  for 
the  construction  of  a  3  story,  110  x  120  ft. 
packing  plant.  Estimated  cost  $125,000. 
Himmelsbach  and  Schlich,  136  Liberty  St., 
New  York,  Engrs. 

Mass.,  Boston — The  Ginter  Co.,  369  Con- 
gress St.,  has  awarded  the  contract  for  the 

construction  of  a  4  story,  40  x  80  ft.  bakery 
on  Shawmut  St.     Estimated  cost  $50,000. 

Mass.,  Ipswich — Hayward  Hosiery  Co. 
has  awarded  the  contract  for  the  construc- 

tion of  a  1  story,  45  x  135  ft.  hosiery  mill. 
Estimated  cost  $15,000.  Private  plans. 
W.  E.  Hayward,  Pres, 

Mass.,  tynn — ^A.  M.  Creighton,  27  Willow 
St.,  has  awarded  the  contract  for  the  con- 

struction of  a  4  story.  50  x  225  x  255  ft. 
factory  for  the  manufacture  of  shoes. 
Estimated  cost  $300,000. 

Minn.,  Cloquet — The  Northwest  Paper 
Co.  has  awarded  the  contract  for  the  con- 

struction of  a  3  story  paper  mill.  Esti- 
mated cost  $500,000.     Noted  Feb.  9,  1922. 

Minn.,  Cloquet — Northern  Lumber  Co.  is 
building  a  2  story,  75  x  185  ft.  planing 
mill.     Estimated  cost  $30,000. 

N.  Y.,  Buffalo — Harvey  Laundry  Co,, 
Inc.,  90  Chenango  St.,  plans  to  build  a  laun- 

dry. Estimated  cost  $15,000.  Private 
plans.     Architect  not  announce<l. 

N.  Y.,  Lockport — A.  W.  Jack  Corp.  has 
awarded  the  contract  for  the  construction 
of  a  paper  mlli,  on  Mill  and  Transit  Rds. 

N.  T.,  Niagara  Falls — Kimberly-Clark 
Paper  Co.,  Packard  Rd.,  has  awarded  the 
contract  for  the  construction  of  one  50  x 
100  ft.  and  one  50  x  120  ft.  factory  build- 

ing for  the  manufacture  of  paper.  Esti- 
mated cost  $60,000. 

N.  Y.,  Bed  Creek — Central  Packing  House 
has  awarded  the  contract  for  the  construc- 

tion of  a  50  X  100  ft.  fruit  packing  plant. 

N.  C,  Brevard — H.  C.  Brevard,  plans  to 
build  an  ice  and  cold  storage  plant.  Esti- 

mated cost  Including  machinery  $12,000  to 
$15,000.     Engineer  not  selected. 

N.  C,  Winston-Salem — Bailey  Bros., 
plan  to  build  a  5  story,  63  x  154  ft.  cigar- 

ette factory.  Estimated  cost  $100,000. 
Lockwood,  Green  &  Co.,  Charlotte,  Archts. 

C,  Cleveland — A.  Zicha,  3587  East  108th 
St.,  has  awarded  the  contract  for  the  con- 

struction of  a  2  story,  42  x  66  ft.  bakery 
and  commercial  building,  at  4110  Memphis 
Ave.  Estimated  cost  $40,000.  Private 

plans. 
C,  Columbus — Department  of  Public 

Welfare,  9th  and  Oak  Sts.,  will  soon  award 
the  contract  for  the  construction  of  a 
laundry  and  bakeshop  on  West  Broad  St. 
Estimated  cost  $50,000  and  $30,000  respec- 

tively. R.  S.  Harst,  Ohlo-Hartman  Bldg., Archt. 

Pa.,  Phllft. — Bayuk  Bros.,  Inc.,  3rd  and 
Spruce  Sts.,  will  soon  receive  bids  for  the 
construction  of  a  4  story,  84  x  109  ft.  fac- 

tory, for  the  manufacture  of  cigars,  at  10th 
and  Bainbridge  Sts.  Estimated  cost  $250,- 
000.   B.  A.  Wilson,  1208  Chestnut  St.,  Archt. 

Pa.,  Phlla. — Blumenthal  Bros.,  Margaret 
and  James  Sts.,  has  awarded  the  contract 
for  the  construction  of  a  factory  for  the 
manufacture  of  cocoa  products.  Estimated 
cost  $200,000.  BaJlinger  Co.,  12th  and 
Chestnut  Sts.,  Archts. 

Pa.,  Phlla., — C.  B.  Cochrane,  Kensinerton 
Ave.  and  Butler  St.,  plans  to  build  a  3 
story,  40  X  200  ft.  rug  factory.  Estimated 
cost  $50,000,  W.  Steele  &  Sons,  16th  and 
Arch  Sts.,  Engrs. 

Pa.,  Phila. — Columbia  Carpet  Mills,  3rd 
and  Huntington  Sts.,  has  awarded  the  con- 

tract for  the  construction  of  a  5  story,  40 

X  114  X  146  ft.  carpet  mill,  on  3rd  and 
Cumberland  Sts. 

Pa.,  Phlla.^^ill  Glass  6o.,  Amber  and 
Venango  Sts.,  has  awarded  the  contract  for 
the  construction  of  a  2  story,  20  x  86  ft. 
factory.     Estimated  cost  $25,000. 

Pa.,  Phila. — W.  F.  New  ben  y  Co.,  Otis 
Bldg.,  Engrs.,  are  receiving  bids  for  the 
construction  of  1  story,  20  x  25  ft.  and  1 
story,  70  x  200  ft.  factory  buildings  for  the 
manufacture  of  silks,  on  Front  and  Olney 
Aves.,  for  Heinz  Mfg.  Co.,  2120  West  Tioga 
St.     Estimated  cost  $80,000. 

Pa.,  Pittsburgh — Newspaper  Printing  Co., 
Gazette  Sq.,  has  awarded  the  contract  for 
the  construction  of  a  3  story,  81  x  84  x  107 
ft.  addition  to  their  plant.  Estimated  cost 
$175,000.  E.  B.  Lee,  Chamber  of  Commerce 
Bldg.,   Archt. 

Pa.,  Beading — Central  Abattoir  Co., 
Chestnut  St.,  had  plans  prepared  for  the 
construction  of  a  3  story  plant  addition. 
Estimated  cost  $125,000.  Himmelsbach  and 
Schlich,  136  Liberty  St.,  New  York.  Engrs. 

Pa.,  Bochester — Amer.  Borax  Co.,  c/o 
Standard  Sanitary  Mfg.  Co.,  Bessemer 
Bldg.,  Pittsburgh,  has  awarded  the  con- 

tract for  the  construction  of  3  story,  50  x 
100  ft,,  1  story,  50  x  100  ft.,  and  1  story, 
30  x  50  ft.  factory  and  power  plant,  here. 
Estimated   cost   $90,000.     Private  plans. 

Pa.,  Shamokln — Croninger  Packing  Co. 
has  awarded  the  contract  for  the  construc- 

tion of  a  6  story,  28  x  52  ft.  and  50  x  77 
ft.  packing  house.  Estimated  cost  $200,000. 
Noted  April  13,  1922. 

Pa.,  Sharon — Sharon  Furniture  Co.  plans 
to  rebuild  a  factory  recently  destroyed  by 
fire,  for  the  manufacture  of  furniture.  Esti- 

mated cost  $25,000.  Architect  not  an- 
nounced. 

Pa.,    WilUamsport — Peters    PackinK   Co., 
has  awarded  the  contract  for  the  construc- 

tion of  a  4  story,  68  x  68  ft  packing  house. 
Estimated  cost  $130,000.  C.  B.  Comstock, 
110  West  40th  St.,  New  York,  Archt. 

Tex.,  Grand  Prairie — Prairie  Refining 
Co.,  has  awarded  the  contract  for  the  con- 

struction of  a  refinery.  Estimated  cost 
$40,000.     I.  B.  Walker,  Pres. 

Va.,  Bnena  Vista — United  Chemical  Prod- 
ucts Co.,  609  Chamber  of  Commerce  Bldg., 

Pittsburgh,  is  receiving  bids  for  the  con- 
struction of  a  1  story,  41  x  44  ft.  plant 

here,  for  the  manufacture  of  fertilizer. 
Estimated  cost  $45,000.  F.  B.  Deane,  c/o 
owner,  Archt 

Va.,  Norfolk — The  City  Gas  Co.,  has 
awarded  the  contract  for  the  construction 
of  gas  holder,  boiler  works,  and  extension 
to  gas  mains  at  present  plant  on  Monti- 
cello  Ave.     Estimated  cost  $122,000. 

W.  Va.,  Huntington — Perry  Norvell  Shoe 
Co.,  has  awarded  the  contract  for  the  con- 

struction of  a  6  story  shoe  factory,  on 
Guyan  and  25th  Sts.  Estimated  cost 

$100,000, 
Wis„  Pair  Water — Pair  Water  Co.,  has 

awarded  the  contract  for  the  construction 
of  a  2  story,  70  x  85  ft.  dairy.  Estimated 
cost   $50,000. 

Wis.,  Madison — The  City  of  Madison,  N.  C. 
Buser,  Clerk,  plans  to  build  a  20  ton 
auto  scale  for  public  use.  E.  E.  Parker, Engr. 

Wis.,  Madison — Northern  Wisconsin  Oil 
Co.,  De  Pere  St.,  Menasha,  has  awarded 
the  contract  for  the  construction  of  a  1 
story,  50  x  110  ft.  filling  station  on  Oilman 
St.,  here.  Estimated  cost  $45,000.  Address 
G.  Mayer,  Menasha, 

Wis.,  Milwaukee — Clayboum  Process 
Corp.,  c/o  H.  J.  Esser,  82  Wisconsin  St., 
Archt.  and  Engr.,  will  soon  award  the  con- 

tract for  the  construction  of  a  1  story,  117 
X  200  ft.  building  for  the  manufacture  of 
a  color  printing  process,  on  Humboldt  Ave. 
Plans  are  also  being  prepared  for  the  con- 

struction of  a  1  story,  30  x  80  ft.  boiler 
room  and  heat  treating  building,  also  a 
1  story,  100  x  182  ft.  administration building. 

Wis.,  Omro — Omro  Co-operative  Butter  & 
Cheese  Co.  has  awarded  the  contract  for 
the  construction  of  a  1  story,  69  x  74  ft. 
creamery  and  cheese  factory.  Estimated 
cost  $42,000. 

Ont.,  Hnntsvllle — Muskoko  Wood  Mfg. 
Co.,  plans  to  rebuild  its  plant  partially  de- stroyed by  fire.  Estimated  cost  including 
machinery,  etc.,  $100,000. 

Ont.,  Welland — Empire  Cotton  Mills,  Ltd., 
has  awarded  the  contract  for  the  construc- 

tion of  an  addition  to  its  mills.  Estimated 
cost  $250,000.     Noted  March  23. 

Ont.,  WeUnnd — Welland  Cotton  Mills. 
Ltd.,  plans  to  build  a  cotton  mill  in  two 
units,  one  for  coarse  yams  and  the  other 
for  fine  yarns,  on  Queen  and  Duncan  Sts 
Estimated  cost  $1,000,000.  R.  Cooper, 
Secy.    Private  plans. 
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Machines  that  Whirl  the  Water  Out 
Of  course  we  mean  centrifugal  drying 
machines. 

Such  machines  are  made  by  several 
firms,  some  of  whom  have  been  in  the 

business  for  many  years  and  have  built 
up  a  wonderful  reputation  for  good 
machines  and  fair  prices. 

There's  a  lot  of  cast  iron  in  them,  but  the 
basket  for  revolving  the  material  to  be 

dried  is  made  of  copper.  Fairly  large 
machine  tools  are  required  to  work  on  the 

larger  sizes,  and  an  average  or  typical 
size  is  perhaps  48  inches  inside  the  re- 

volving basket. 

Taking  the  48  in,  machine  as  a  fair 

sample,  one  type  weighs  4000  lbs.  and 

another  about  4600  lbs.  The  first  sells 

for  a  trifle  over  $  1 400  and  the  other  for 

about  $1600.  If  they  had  worked  the 

price  out  on  a  pound  basis  they  couldn't have  come  nearer  to  a  fixed  rate  per 

pound — and  it's  mighty  close  to  35  cents. 
While  the  materials  differ  somewhat  and 

there  is  a  considerable  difference  in 

weight,  the  pound  price  may  be  likened 

to  the  vertical  boring  mill.  The  work- 
manship required  on  the  dryer  is  certainly 

no  more  accurate  than  on  the  boring  mill. 

Of  course,  there  is  more  cast  iron — ^but 
one  of  the  highest  price  boring  mills  on 
the  market  sells  for  only  25  cents  a  lb. 
as  against  35  cents  for  dryers. 

But— When  you  buy  machine  tools — you  buy  production — not  pounds 

American  Machinist,  New  York 
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Books  on  Power  Transmission  Chains 

ROLLER  CW
^** 

Here  are  three  Link-Belt  Data  Books  which 

every  user  of  power-transmission  chains — 
every  factory  manager  who  is  not  now 

using  chain  drives— and  everyone  interested 
in  the  efficient  and  economical  transmission 

of   power,    should 
read. 

Copies  will  be  sent  postpaid  to 
interested   parties    on   request. 

Roller  Chain  Data  Book 

No.  257  is  a  complete  hand- 
book of  roller  chain  practice 

and  design. 

Link-Belt   Silent    Chain    Data 
Book  No.  125  gives  a  wealth 
of  information  on  silent  chain  drives, 
figure  drives  and  determine  prices. 

Link-Belt  Steel  Chain  Book  No.  475  is  our  newest  Data 
Book.  It  shows  our  complete  line  of  Steel  Drive 
Chains  and  Steel  Conveyor  Chains,  together  with  price 
lists,  data,   methods  of  selecting  chains,  etc. 

'  LINK- BELT  Company  Philadelphia,  Chicago,  Indianapolis 
910   S.    MICHIGAN   AVE.,   CHICAGO,   ILL. 

Please  send  me  copies  of  the  books  checked: 
n  Silent  Chain  Data  Book  No.  125  n  Roller  Chain  Data  Book  No.  257 

.1922. 

n  Steel  Chain  Data  Book  No.  475 

Name^ 
Firm^ 

Address^ 
7S0 

Town  and  State- 
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Leaving  a  "mark^' 
Centuries  before  Columbus  discovered  America  there  lived  in 

the  western  part  of  our  country,  the  Cliff  Dw^ellers.  Near  the 

Grand  Canyon  of  the  Arizona,  particularly,  can  be  seen  what 

is  left  of  the  homes  of  these  strange  people. 

Hewn  out  of  solid  rock  in  numerous  cliffs  which  rise  out  of  the 

desert  waste,  these  places  of  habitation  are  almost  inaccessible. 

Some  crude  pottery  and  hatchet  heads  of  stone  have  been  dis- 

covered, but  beyond  that  we  know  comparatively  nothing  of 

these  people. 

They  indeed  are  the  foundlings  of  history.  Their  origin  is 
almost  as  trackless  as  the  sand  which  surrounds  the  ruins  of 

their  homes. 

What  they  did,  their  characteristics;  in  fact,  what  became  of 

them  undoubtedly  will  always  remain  a  mystery.  They  came, 

lived  and  vanished.  Oblivion  swept  over  them  like  a  tidal 

wave,  leaving  only  scattered  fragments  of  their  history. 

What  a  contrast,  what  a  difference  compared  with  other  peo- 
ples history  tells  us  about.  Even  the  ancient  Egyptians  who 

lived  thousands  and  thousands  of  years  ago  left  their 

"mark"  behind  them.  They  made  inscriptions  in  stone  telling 
of  their  deeds,  mummified  their  dead,  built  tombs  and  statues 
that  exist  today ! 

The  Lodge  &  Shipley 
Cincinnati. 
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LATHES 
Gooo?  I^a^es Onh 

And  that's  what  counts!  Doing  things  out  of  the  ordinary 

and  better  than  the  average  will  leave  a  "mark."  This  does 
not  merely  apply  to  people,  but  to  anything — ^to  machines. 

There  are  countless  machines  that  come  and  go  and  fail  to 

leave  their  "mark." 

When  you  are  considering  the  addition  of  a  lathe  to  your  shop 

specify  one  that  has  established  itself,  one  that  will  always 

be  a  real  asset,  one  that  will  leave  its  "mark,"  such  as 

THE  LODGE  &  SHIPLEY  ENGINE  LATHE 

24-in.  Selective  Head  Lodge  &  Shipley  Elngine  Lathe 
Made  in  sizes   14-in.   to  60-in. 

Care  for  a  catalogue?    No  obligation. 

Machine  Tool  Co. 
Ohio 
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ALL  Cincinnati  Millers  of  the  Nos.  2  and  3 

•  High  Power  type  as  well  as  the  Cone 
Driven  machines  in  this  design  are  equipped 
with  this  additional  feed  operating  lever  at  the 
side  of  the  knee. 

Whether  the  operator  stands  in  the  usual  posi- 
tion in  front  of  the  machine,  or  behind  the  table 

as  the  nature  of  the  work  sometimes  requires,  he 
still  has  instant  control  over  feeds. 

This  is  only  one  of  their  many  features  provid- 
ing unusual  convenience  of  control. 

Cincinnati  reputation  is 
founded  largely  upon  the 

performance  of  these  ma- chines. Their  great  power, 
with  convenience  of  control^ 
has  made  them  famous.  We 

are  ready  with  the  full  de- tails. 

The  Cincinnati  Milling  Machine  Co.,  Cincinnati,  O. 
I 
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BAUSH  METAL 

DURALUMIN 
A  Few  Advantages 

MACHINING 

Better  than  aluminum. 

Cost  greatly  reduced  when 
compared   with    iron   or 
steel. 

Taps  and  threads  well. 

RECIPROCATING 
PARTS 

Weight     reduced    without 
loss  of  strength. 

Acceleration  increased. 
Inertia  decreased. 

Polishes  easily. 

Resists  atmospheric  condi- 
tions. 

No  plating  required. 

Can  be  rolled,  forged, 
drawn,  heat  treated  and 
annealed. 

Hot  and  cold  worked. 

A  QUALITY  METAL 

Duralumin  is  an  alloy  produced  after  years  of  systematic 
endeavor  to  meet  the  demand  for  a  metal  which  shall 

be  as  light  as  Aluminum  and  as  strong  as  mild  steel, 
yet  without  the  many  disadvantages  of  Aluminum  in 
its  pure  state. 

Duralumin  is  the  only  light  metal  that  can  replace  steel 

in  forgings.  With  a  two-thirds  saving  in  weight,  heat 
treated  Duralumin  Forgings  approximate  mild  steel 
forgings  in  strength. 

Wherever  weight  is  a  deciding  factor  Duralumin  is  the 
most  satisfactory  metal  for  most  articles  made  by  hot 
working  or  forging.  Naturally,  Duralumin  Forgings 
are  especially  desirable  for  reciprocating  or  moving  parts 
where  inertia,  due  to  their  own  weight,  forms  a  large 
part  of  the  total  stress. 

Minimum  Physical  Properties  of  Rolled 

or  Sheet  Metal  (heat  treated"*  and  of 
Forging  Metal  are: 

Tensile...    55,000  lbs.  per  sq.  inch 
Elastic  Limit    ..  30,000  lbs.  per  sq.  inch 
Elongation     18% 

Baush  Machine  Tool  Company 
Metals  Division 

SPRINGFIELD,  MASS.,  U.'S."A. 
Manufacturers  of 

BAUSH 
DURALUMIN 

BLOOMS— SLABS— BILLETS— SHEETS- FORGINGS 

BAUSH    CASTING    METAL    INGOTS 

Aluminum  Alloy  of  High  Tensile  Strength 

Rolling  Mill  and  Drop  Forge  Works 
SPRINGFIELD,    MASS. 

Detroit  Office: 

1825  Dime  Savings  Bank  Bldg. 



Buying— A  MERICAN    MACHINIS  T— Section 
Vol.  56,  No.  26 

II 

Also  Makers  of  the  Brubaker 

Staybolt  Tap— The  Tap  with 
the  Continuous  Taper. 

Designed  so  you  can't  tell 
where  the  taper  thread  enters 
the  straight  which  distributes 
the  cutting  strain. 

Brubaker  Tools 

Develop  Enthusiastic  Mechanics 
A  correctly  designed  tool  works  clean  and  free  and  thus  takes  the 

fatigue  out  of  a  day's  work.  Brubaker  Tools  are  correctly  designed 
from  best  grade  materials  and  possess  a  temper  that  permits  of 
highest  motor  speeds  without  danger  of  fracture. 

Boiler  makers  insist  on  Brubaker  ToqIs  because  they  assure  a  bigger 

and  better  day's  work  with  the  minimum  of  fatigue. 

Let  us  send  you  a  Catalog  covering  the  Brubaker  Line, 

W.  L.  BRUBAKER  &  BROS.  CO. 
50  CHURCH  STREET,  NEW  YORK,  N.  Y. 

FACTORY,  MILLERSBURG,  PA. 
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A   New   Betts   Planer 
With  Movable  Side  Rail 

This  machine  is  superior  to  an  open  side  planer  or  an  open  side  ex- 
tension planer.  It  will  handle  work  for  which  an  open  side  planer 

is  intended  and  at  the  same  time  has  the  rigidity  of  a  standard  planer. 

The  planer  has  two  uprights  which  are  keyed  and  bolted  to  the  bed 
in  the  usual  manner  and  in  addition  has  a  movable  side  rail  which 
carries  the  left  hand  side  head. 

Note  in  the  photograph  that  all  four  heads  are  working  on  this  steel 
casting  without  over-hanging  tool  slides,  thereby  enabling  a  much 
heavier  cut  to  be  taken. 

This  planer  was  installed  recently  in  the  plant  of  the  Erie  Foundry 
Company,  Erie,  Pa. 

Betts  Machine  Company 
402  Blossom  Road,  Rochester,  N.  Y. 

BETTS  MACHINE  TOOLS 
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wcimiiBimoRD, 

A  Type  of  Drive 
That  Some  Prefer 

There  is  a  good  deal  to  be  said  for  this  method  of 
drive — mounting  the  motor  on  the  arm. 

It  eliminates  four  shafts  and  seven  gears,  thereby 
obtaining  direct  power  transmission  to  the  spindle. 
This  makes  for  simplicity,  smooth  operation  and 
power  economy. 

The  motor  at  the  top  of  the  column  renders  the 
elevating  mechanism  entirely  independent  of  the 
drive — the  great  advantage  of  which  is  explained 
in  a  new  twelve-paged  circular  devoted  exclusively 
to  Motor  Driven  Radial  Drills. 

These  drills  are  all  that  an  experience  of  48  years 
can  make  them — thoroughly  up  to  date  in  design 
and  reliable  to  the  last  degree  in  construction. 

The  Cincinnati  Bickford  Tool  Co. 
Oakley,  Cincinnati,  Ohio,  U.  S.  A. 

Founded  1874 

CINCINNATI 

Economy  of  the  Tapping 
Attachment 

Besides  eliminating  the  expense  and  inaccuracy 
of  tapping  by  hand,  the  Tapping  Attachment 
effects  a  great  saving  in  taps  by  reducing  the 
breakage,  and  prolonging  the  life  of  their  cutting 
edges.  It  also  provides  a  convenient  means  for 
starting  and  stopping  the  spindle  when  changing 
tools. 

The  Tapping  Attachment  acts  through  friction 
clutches  and  is  hence  operative  at  all  speeds 
without  shock  or  noise.  It  has  unusual  gripping 

power,  is  adjustable  for  wear,  and  may  be  dis- 
engaged when  not  required  for  tapping. 

We  make  this  type  of  drill  in  eight  styles  and  five 
sizes,  ranging  from  24  to  42  inches. 

No.  4 lillilllllllllllllllllllllllllllllllllllllllilllllllillillllHillllllllllllllllilllllllllillllllllllll^ 
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The  Highest  Priced  Turret  Lathe 
TJOW  many  manufacturers  are  proud  of  the  high 

"*■  •*-  price  of  their  products.  We  are  proud  of  it  because 
it  indicates  how  much  more  is  built  into  each  machine. 

Better  workmanship,  better  material,  better  engineer- 
ing thought. 

Back  in  1880,  Mr.  Warner  and  Mr.  Swasey  began 
making  turret  lathes  at  a  time  when  there  seemed  to  be 
ample  larger  makers  of  machinery  to  supply  the  needs. 

In  nearly  every  period  in  the  42  years 
since,  buyers  have  paid  more  for  W  8b  S 
Turret  Lathes  than  was  asked  for  many 
other  turret  lathes  obtainable  during 
that  time.  They  paid  more,  but  they 
got  more. 

Those  definite  in-built  characteristics 
made  more  money  for  the  users  of 
Warner  8b  Swasey  Turret  Lathes,  and 
so  the  higher  price  they  paid  became 
a  lesser  price. 

W  8b  S  Turret  Lathes  are  sound  equip- 
ment investments  which  pay  dividends 

over  many  years.  Some  shops  have 
had  W  8b  S  Turret  Lathes  not  only 

out-produce  several  other  types  bought 
because  of  lower  price,  but  outlast 
them  many  years. 

Warner  8b  Swasey  Turret  Lathes  are 
sold  at  one  fixed  price,  whether  you 
are  the  buyer  of  one  or  many.  You 
buy  at  any  time  with  the  same  security 
whether  you  are  a  big  or  small  buyer. 

Take  your  production  costs  and  length 
of  profitable  service.  Compare  them 
with  that  nearly  forgotton  price  you 
paid  for  the  machine,  and  you  will  find 
you  bought  your  greatest  bargain  when 
you  selected  your  Warner  8b  Swasey 
Turret  Lathes. 

IVhen  seeking  new  equipment,  incesiigale   W  &  S  Turret  Lathes. 

The  Warner  CBi>  Swasey  Company 
Cleveland,  U.  S.  A. 

NKW  YORK:  Singer  Building 
<HI(U(;«:  618-633  Washinrfton  Boulevard 
MILWAUKEE:  SOD  Syf-nmore  Building 

BOStON:  Oliver  Building 
INDIANAPOLIS;  040  Lemcke  Annex 

liUU 

BtirFALO:  Iroquois  Building 
DETROIT:  5928  Second  Boulevard 
DAYTON:  518  Mutual  Home  Building 
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The  Hartness  Screw* Rapid 

For  Details 
AGENTS: 

France,  Spain  and  Belirium — F.  Au- 
berty  &  Co..  H^i  Rue  Lafayrttc. 
Faria:  Holland -- Spliethuff.  Be- 
enwke*  Ic  Co.,  ]>u»ehavcn,  wz. 
Botterdam:  Japan  Korea,  etc..  Mit- 
«ul  A  Co..  Ltd.,  Tokio;  Australasia 
— XcPhereon'g  Pty..  Ltd..  .554  Col- 

lin* St..  Melbourne:  Sweden — A. 
BoL  Clear  Lindbom,  Stockholm — 
Port  Box  420. 

Jones  &  Lamson 
Springfield, 

9-10  Water  Lane,  Queen  Victoria  St.,  London,  England 
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Thread  Comparator 
Reliable 

Write  Us 

Machine  Company 
Vermont,  U.  S.  A. 

503  Market  St.,  San  Francisco,  Cal. 

AGENTS: 
France,  Spain  and  Belgium — F,  Au- 
berty  &  Co.,  182  Rue  Lafayette. 
Paris:  Holland — Spliethoff,  Be- 
euwkes  &  Co.,  Leuvehaven,  wz. 
Rotterdam:  Japan.  Korea,  etc..  Mit- 

sui &  Co..  Ltd..  Tokio:  Australasia 
— McPherson's  Pty.,  Ltd,,  554  Col- 

lins St.,  Melbourne;  Sweden — A. 
Bol.  Oscar  Lindbom,  Stockholm — 
Post  Box  420. 
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To  get  away 
from  I 

"deadly  mediocrity' 

These  are  the  days  when  it  doesn't  pay 
to  be  merely  "one  of  the  crowd" — the 
shop  that  really  succeeds  must  be  rt'^oi'e? 
the  crowd  in  its  general  efficiency. 
There  are  too  many  plants  equipped 

to  do  a  job  "almost  as  well"  or  "just  as 
well" — and  these  plants  will  of  neces- 

sity find  the  next  few  years  hard  years. 

"It  pays  to  get  away  from  this  deadly 
mediocrity"  by  installing  machine 
tools  which  can  do  the  job  better,  faster 
and  for  less  money! 

On  the  left  is  a  21-year  old  shaper,  ac- 
tually in  use  in  a  New  York  shop.  It 

is  of  obsolete  design,  badly  worn  and 
inaccurate.  When  photographed  it 
was  taking  a  cut  in  steel  1/16  in.  deep, 
with  a  .015  in.  feed,  22  strokes  per 
minute!    Do  you  call  that  economy f 

The  American  Tool  Works 
Lathes Planers 
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[NSTALL 

f 
You  probably  have  no 
equipment  of  such  low 
efficiency  as  that  shown 
on  the  opposite  page,  but 
you  may  have  machines 

of  so  called  "average" 
quality  which  are  ex- 

tremely costly  to  run. 
Have  you  a  shaper  which 
can  compare  with  the 
production  of  this  new 
"AMERICAN"? 

It  is  the  same  size  (21- 
in.  stroke)  and  does  the 
same  work  at  ̂ -in.  depth 
of  cut  with  a  .093  in. 
feed,  at  22  strokes  per 
minute — an  increase  in 
output  of  over  48  times! 
Remember,  too,  that  the 
work  is  accurate. 

II'm  our  Job  to  change  low 
efRciisncy  and  ''average" 
efficiency  to  high  efficiency. 
Let  us  help  you  check  up 
your  machine  tools — we  II 
supply  vMtimates  that  will 
be  valuable  to  you. 

SHAPERS 

Company,  Cincinnati,  U.  S.  A. 
Shapers Radio  fs 
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This 

Machine 

Will 
Reduce 

Your 

Gear  Costs 

This  new  high-speed  Gear  Shaper  is  designed  to  operate  at  high 
reciprocating  cutter  speeds,  and  has  a  maximum  cutting  stroke  of 

iy2  inch. 

Cutter  speeds  of  600  strokes  per  minute  and  even  higher  are  possible 
on  alloy  steel.  Concentric  and  accurate  gears  in  large  quantities  are 
possible  due  to  the  almost  complete  elimination  of  local  heating  of 
the  work.     The  life  of  the  cutter  is  also  prolonged. 

There  are  many  other  money-saving  features  embodied  in  the  design 
of  this  machine. 

Give  us  an  opportunity  to  explain  them  fully. 

The  Fellows  Gear  Shaper  Company 
Springfield,  Vermont,  U.  S.  A. 

Foreign  Aaents — Alfred  Hnrbert.  LW.,  Coventry,  Eiujland;  Sociele  Aiionyme  Alfred  Herbert,  Paris.,  France; 
Societa  Anonyma  Alfred  Herbert,  Milan,  Italy;  Alfred  Herbert.  Ltd.,  Yokohama.  Japan;  Societe  Auonyme 
Beige  Alfred  Herbert,  Druasels.  Belgium:  Alfred  Herbert  (India),  Ltd,.  Head  OfBee,  Calcutta.  India. 
Pacific  Coant  He/ireHeiuutives:  Eetles  &  Smith  Company,  Portland,  Ore&oii;  Seattle,  Washington:  San 
Francisco  and  Los  Angeles,  OaUfornia, 
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MILWAUKEE  MILLING  MACHINES 

"Only  the  Best  Equipment" 
for  This  Contract  Shop 

The  successful  manufacture  of  special 

tools  and  machines — all  the  intricate,  ac- 
curate work  of  the  high  grade  contract 

shop — demands  tools  of  the  highest  type. 

This  is  realized  by  the  Young  &  Franklin 

Co.,  Syracuse,  N.  Y. — as  the  superintend- 

ent says,  "We  use  in  our  shop  only  the 
best  equipment  built."  Every  machine  in 
the  place  is  carefully  chosen  to  meet  a 
definite  high  standard. 

We  are  proud  of  the  fact  that  Milwaukee 
Milling  Machines  are  the  natural  choice 
for  a  shop  of  this  kind ;  that  they  get  re- 

sults that  are  satisfactory  in  every  way  to 
their  owners  and  to  us. 

Wide  range,  accuracy,  convenience — all 
make  Milwaukee  Milling  Machines  pop- 

ular, enabling  them  to  meet  profitably  the 
varied  demands  of  every  class  of  work, 
from  contract  or  tool  room  operations  to 
production  manufacturing. 

Send  for  literature. 

Kearney  ©  Trecker 
CORPORATION 

MlLWAUKEE,WlS.,U.S.A. 
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IngersoU  Adjustable 
Rail  Milling  Machines 

For  General  Shop  Use 

A  three  head  IngersoU  Adjustable  Rail  Machine  equipped  with  IngersoU  Type  "B" 
Cutters,  milling  heavy  cylinder  heads  in  the'  C  &  G  Cooper  Shops  at  Mt.  Vernon,  Ohio 

The  IngersoU  Adjustable  Rail  Milling  Machine 
is  designed  particularly  for  those  shops  that 
have  a  wide  range  of  work  going  through  in 
small  quantities.  A  shop  does  not  have  to  be 
in  large  production  to  keep  this  machine  busy 
all  the  time.  Many  different  operations  on  dif- 

ferent sized  parts  can  be  performed  to  a  de- 
cided advantage  on  it. 

The  machine  shown  here  is  in  the  C  &  G 
Cooper  Plant  at  Mt.  Vernon,  Ohio,  milling 
cylinder  heads  for  150  hp.  Gas  Engines.    Not 

only  the  cylinder  head  but  their  entire  engine 
is  machined  on  this  IngersoU  Adjustable  Rail 
Milling  Machine. 

It  will  place  you  under  no  obligation  to  have 
us  go  over  your  work  with  you  and  make  such 
recommendations  as  our  thirty-seven  years  of 
milling  experience  enables  us  to  make. 
Any  of   the   following    bulletins   will   be  be    mailed  to   yon   Upon 
request : 

No.    38 — IngersoU    itlilling    Cotters 
No.  40 — Ing«'soli   Installations  of  Milling  Eqnipment 
No.   41 — IngersoU   Drum   Tjpe  Continuous  Milling  Equipment 
No.  ̂ 9 — IngersoU  Railroad  Rod  Milling  Equipment 

The  IngersoU  Milling  Machine  Co. 
Detroit:  David  Whitney  Bldg. 

Milling  Machines  and  Their  Equipment 

ROCKFORD,  ILL. 50  Church  St.,  New  York 
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Make   It  Snappy 
with  a 

J  AR V I S 
The  Jarvis  Self-  Opening 

Stud  Setter 

Is  the  Coming  Tool 

One  of  the  first  of  these  Stud  Setters  was 

demonstrated  at  the  Indiana  Factory  of  an 

Engine  Builder.  If  you  had  seen  it  in  opera- 
tion, you  would  have  said  it  was  one  of  the 

snappiest  jobs  you  had  ever  seen. 

They  were  setting  studs  in  Engine  Blocks. 
The  Stud  Setter  was  put  in  an  Air  Chuck. 

A  boy  started  the  studs  in  the  block  by  just  a 
turn,  to  hold  them. 

The  stop  collar  was  slipped  over  the  stud  (this 
being  the  positive  type  Stud  Setter).  The 
Stud  Setter  was  allowed  to  drop  down  on  the 
stud. 

Zip! 

It  was  ready  for  the  next  stud. 

There  was  no  slowing  down  of  the  Air  Chuck. 
Tested  for  tightness,  with  a  wrench,  there 
was  nothing  for  the  wrench  to  do. 

Tested  for  height,  all  studs  showed  an  exactly 
uniform  setting. 

The  Jarvis  Self-Opening  Stud  Setters,  equip- 
ped with  Morse  Taper  Shanks,  are  adapted 

for  use  on  Drilling  Machine,  Air  Drill,  or 
Electric  Drill. 

They  are  made  in  two  styles,  Positive  and 
Friction. 

There  are  four  sizes,  Nos.  IJ/2,  2,  3  and  4. 

Capacity:  0  to  ̂    in. 
0  to  ̂   in. 
0  to  \yi   in. 
1  in.  to  2  in. 

Simple  in  Design 

Quick  Grip  and  Ready  Release 
Easy-Working 

Jaws  built  for  Long  Service 

High  Grade  Material,  Hardened  and  Thor- 
oughly Tested. 

Different  size  jaws  may  be  supplied  for  any 
size  stud  within  the  capacity  of  each  tool. 

The  Jarvis  Stud  Setters  can  be  fitted  to  the 

Jarvis  Quick  Change  Chucks. 

//  is  New You  may 

not  have 
heard 

of  it 

but — 

you 

will 

Expensive  ? 
Not  a  bit  of  it.    That  is  another  interesting  fea- 

ture.      It  has  everything  beaten  in  price,  too. 

Write  for  Circular  and  Price. 

The  Geometric  Tool  Co.,  New  Haven,  Conn, 
Sole  Distributors 

I 
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AUTOMATIC 
MILLING 

The  Potter  &  Johnston  Automatic  Milling 
Machine  is  a  strictly  manufacturing  milling 
machine  for  the  manufacturer  who  is  manu- 

facturing duplicate  parts  on  a  strictly  manu- 
facturing basis. 

This  machine  was  designed  for  the  purpose  of  Increasing  Production  by 
the  elimination  of  machine  idleness  between  cuts,  which  occurs  through 
the  ordinary  type  of  milling  machine,  necessitating  as  it  does  much  lost 
time  in  returning  the  table  by  hand,  removing  the  finished  work  from 
the  vise  or  fixture,  brushing  the  chips  out  of  the  vise  and  inserting  a  new 
piece  or  series  of  pieces  in  the  vise  or  fixture.  On  the  Automatic  Mill- 

ing Machine,  the  operator  is  loading  up  on  one  table,  while  the  cutter  is 
milling  work  mounted  on  the  other  table,  and  with  the  exception  of  ten 
seconds  required  for  indexing  the  table  turret,  and  bringing  the  work 
in  alignment  with  the  cutter,  and  advancing  the  table  automatically  to 
the  cutting  point,  there  is  absolutely  no  lost  time,  thereby  insuring  a 
greatly  increased  output. 

The  automatic  milling  ma- 
chine is  built  both  Hori- 
zontal and  Vertical.  Send 

for  Bulletin  40- 

f<mi:fr<«,-n;ni 
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Things  Worth  Knowing 
One  Potter  &  Johnston  Milling  Machine  does  the 

work  of  two  or  more  ordinary  milling  machines, 

thereby  saving  a  large  amount  of  floor  space.  When 

loading  and  unloading  fixture  there  is  no  arbor  sup- 
port to  interfere  with  the  operator. 

A Only  one  gang  of  cutters  to  keep  up. 

Only  one  machine  to  oil. 

Only  one  motor  to  run.- 

As  the  machine  is  practically  continuously  milling 
there  is  No  Waste  Power,  not  so  with  the  ordinary 

milling  machine,  just  take  into  consideration  the 

time  the  machine  is  stopped  for  loading  and  unload- 
ing and  still  the  power  goes  on. 

Next  week  we  will  continue  this  story  of  the 
Automatic  Milling  Machine 

POTTER  &  JOHNSTON 
Pawtucket,  Rhode  Island 

New    York    Office:    Hudson    Terminal    Bldg-.,    50    Church    St.,  ForeiKii  Offices  and  Representatives: 
Walter  H.  Foster.  Manager.  Offices  for  France,    Belgium.   Switzerland.   Spain   and  Portugal: 

Detroit  Office:  The  Potter  &  Johnston  Agency  Co..  .535  Bates  St.  Potter    &   Johnston    Machine  Co.,    68    Avenue    de   la  Grande Armee,  Paris.  France, 
Chicago  Office:  3057  Eastwood  Ave,,  Leslie  J.  Orr,  Manager.  Chas.  Churchill   &  Co.,   Ltd,,   London,   Birmingham.   Manchester 

Pacific  Coast  Office:   2926  ̂    Leeward  Ave,,  Los  Angeles.  Cal..  Pr'^,4.  vtrhfr^.".""?^^    ̂ ^^T"  ■?i"^J'l^'^''n^i.^*^"*'"'- 
Chas  H    Shaw    Manager  »        .  .  Erco'.e  Vaghi,  Corso  Porta  Nuova.  34.  Milan,  Italy. Rylander  &  AspUmd,  Stockholm,  Sweden. 

Yamatake  Company.  No.  1.  Yurakueho,  Icbome,  Kojimachiku, Tokyo,  Japan. 
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Reaming — Chamfering 
Threading — DriUing — 
Tapping — Both  Ends  At  Once 
With  this  versatile  Murchey  machine  you  can  perform 
such  operations  on  studs,  piston  pins,  nipples,  hub  caps, 
valves  and  many  other  similar  parts. 

And  the  beauty  of  it  is  you  can  finish  both  ends  at  the  same 
time.  The  w^ork  is  done  better  than  by  other  methods,  an3 
at  a  much  faster  rate. 

Forestall  the  possibility  of  the  summer  season  increasing 
your  costs,  by  installing  these  machines  now.  Write  our 
nearest  office  for  information. 

Murchey  Machine  &  Tool  Co, 
Detroit,  Mich.,  U.  S.  A. 

New  York  OfTlpe:  90  Warren  Street;  Cleveland  Office:  1(525  Williamson  Bldg-.;  Pittsburgh 
Kepre»entative»:  Laughlin  &  Barney,  Union  Arcade;  Chicago  Representatives:  E.  E.  EUia 
Engineering  Co..  6:!1  Wa?»hingrlon  Blvd.;  Los  Angeles  Representatives:  Harron  Rickard  & 
McCone.  2";.')  So.  San  Pedro  Street;  Coats  Machine  Tool  Company,  14  Palmer  Street,  West- miniter,  London,  S    W„  Eneland:  Fenwick  Preres  &  Company.  8  Rue  de  Rocroy,  Paris 
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EWTON 
(REGISTERED  TRADE  MARK) 

CRANK  PLANING  MACHINE 
Stroke  34  in.  Max. 

Positive   stroke,   quick   return,    proper   speeds,    10   H.P.   drive 

makes  this  the  best  tool  for  production  on  short  single  piece  jobs. 

Slotting  Machines  Milling  Machines 

Cold  Metal  Sawing  Machines 

NEWTON  MACHINE  TOOL  WORKS,  INC. 
Twenty-third  and  Vine  Streets Philadelphia,  U.  S.  A. 

1 
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There^s  a  Prospect To  the  producers  of  high-grade  auto  vehicles  there  is  no  question  , 
as  to  the  superiority  of  ground  cylinder  bores  over  those  finished 
by  boring  and  reaming  nor  as  to  the  machine  which  gives  the 
best  results,  for  they  all  use  a  HEALD. 

The  mirror-like  finish  imparted  through  grinding  assures 
smooth,  silent  action.  The  accuracy  of  the  bore  prevents  gas 
leakage  and  oil  seepage  and  thus  results  in  fuel  economy,  mini- 

mized carbon  deposits  and  giving  greater  power. 

The  purchasers  of  the  lower  cost  cars  are  not  slow  in  "getting 
on"  to  the  advantages  of  reground  cylinders.  They  figure  the 
cost  against  the  savings  and  find  they  are  money  ahead  by  having 
their  cylinder  blocs  reground  after  their  newly  purchased  ma- 

chines had  been  run  a  few  thousand  miles. 
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The  Heald  No.  53  c omea 
complete,  ready  to  go  to  work 

The  Heald  Machine  Company, 
BRANCHES: 

p'*  J°*   830  Sing^er  Bids.  Detroit   400   Marquette   Bldg. 
i^iladelphia   1302  Stephen  Girard  Bldgr.  Cincinnati   705  Provident  Bank  Bldir. 

{  <ailc««o   00   s„uth   Jeflerson   St.  Cleveland   731  Engineers  Bldg. St.  Louie   710  Pontiac  Bid?. 

aii;Kfcililiiilii;riJ.IM.I.UI'l-IM-Plll.|.........^.,.,,,.,,,.,,....,.,.,   ■,■■■■■■■■■■■;,■■■■■■■■!■   ■■■■I!l!l!l!l!l!l!l!i;i!l! 
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Behind  Every  Door 
HEALD  Cylinder  Grinders  are  enhancing  the  value  of  auto 
vehicles  of  every  make.  They  have  the  range  that  permits  them 
to  accurately  and  rapidly  handle  any  cylinder  bloc  that  comes 
thru  your  shop  door.  One  hour  they  will  be  busily  putting 

"pep"  in  the  "flivver"  and  the  next  finds  them  adding  quality  to the  car  that  lists  at  thousands. 

You,  Mr.  Small  Shop  Owner,  are  the  one  to  whom  opportunity 
is  beckoning.  Just  at  this  time  you  can  afiford  to  take  on  a  little 
extra  business.  Your  past  experience  fits  you  to  handle  regrind- 
ing  in  a  most  profitable  basis  and  your  equipment  outlay  is 
nothing  to  be  frightened  at. 

Procrastination  is  keeping  you  idle  when  you  ought  to  be  work- 

-'        '  ing  three  shifts.     Blow  the  dust  oflf  that  letterhead  on  your  desk 
*  and  address  it  to  HEALD,  saying:  "Show  me/" 

Think  what  this  means  \vhe<i  the  checks  come  in  the  first  of  the  month 

35  New  Bond  St.,  Worcester,  Mass. 
AOENTS:  Ecelee  &  Smith  Co.,  San  Francisco.  Loa  Ang'eles,  Portland  and  Seattle;  Salt  Lake  Hardware  Co., Salt  Lake  City;  Hendne  &  Bolthoff  Mfg.  &  Supply  Co.,  Denver;  F.  E.  Satterlee  Co.,  Minneapolis;  The  Oliver 
H.  Van  Horn  Co.,  Inc..  New  Orleans;  The  Russell  Hardware  Co.,  MoAlester.  Okla.;  The  Young-  and  Vann 
Supply  Co.,  Birminfrham:  G.  Norman  Baue^hman  Co..  Tampa:  The  Walraven  Co..  Atlanta:  Greensboro  Supply Co.,  Green.sboro.  N.  C.;  Geo.  F.  Fobs  Machinery  Co.,  Montreal,  Can.;  H.  W.  Petrie,  Ltd.,  Toronto,  Ont.,  Can.; 
Smith-Courtney  Co..  Riehmond.  Va.;  Hamilton  Machinery  Co.,  Chattanooga.  Tenn.;  Krueger  Machinery  Co., 
San   Antonio:    Southwestern    Sales  Co.,    Phoenix,   Arizona. 

!l!l!l!l!l!l!l!l!l!l!l!l!l!l!l!l!l!l!l!l!l!l!l!l!l!l!l!lit!|.l!l!l.|!l!l!l!l!l!l!l!l!l!l!l!l!l!l!l!l!   ■■■■!l!|-|!l!l!|-|'l!l!lil!l5l!l!ia 
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Machine  Tool  Users  Demanding 
Satisfactory  Motor  Performance 

Should  Specify 

Allis-Cbalmers 

Type  "E" Motors 

A  Complete  Line  of  Direct 
Current  Motors  having 
every  feature  desired  in 
machine  tool  drive. 

Send  for  Bulletin 

A  1_  1. 1 S  -  C  H  A 1.  M  C  R  S 
PRODUCTS 

Elcctriciil  Machinety 
Steam  Tur  Sines 

Cat  anti  Oil  Enf  ioe« 
Hydraulic  TurUnes 

Cruahing  and  Cement 
Machinery 

Mining  Machinery 

[LI!J§-C1II](«]1LK1[I[S' M^NUF/:iCTURING       COMP/1NY  I 
MILW^qUKEEt    WISCONSIN.  U.S.A. 

District  Offices  in  All  Leading  Cities. 

At.UIS-CHAL.MERS 
PRODUCTS 

Flour  sod  Saw  Milt  M«chtoery 

Powet  TraasRiiuion  Mxchtneiy 

PumpiBt  EnBWO-C«ntTitut>l  Pumpa 
Steam  and  Eiectiic  Hoiite 

Air  Comptosort  -  Ait  Brakes 
Agricultural  MacKioery 

Coadcoaen 
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In  CARD  Spring  Dies 

the  prongs  do  not  close 
in  the  hardening  operation 

These  dies  are  particularly 
adapted  to  screw  machine 
work.  A  trial  order  will  show 

you  their  quality.  Catalog 
No.  30  is  the  latest. 

Failure  of  the  prongs  to  close 
uniformly  is  a  common  trouble 
with  spring  dies.  CARD  Spring 
Dies  are  free  from  this  trouble, 

due  to  our  special  process  of 
heat  treating. 

Card  Spring  Dies  are  relieved 
like  a  hand  tap.  They  can  be 
readily  sharpened  when  dull  by 

grinding  the  cutting  faces  and 
the  muzzle  end  of  the  die.  Users 

say  they  have  longer  life,  pro- 
duce a  better  quality  of  work, 

and  are  more  durable  than 
round  dies. 

SW.CA^miFG.  CO 
DIVISION  OF  UMON  TWIST  DRILL  CO. 

MMSHELD.  MASSAaiUSETTS.U.SA 
FOBKIGN  AGENCIES:  CHARLES  CHURCHILL  &  CO.,  ondon.  Birming- 

ham. Manchester.  Gla.^«row  and  Newva.stle-iiii-Tyne.  V.  LOWENER.  Ver- 
terbroffado  !)  B.  Copenhagen.  Denmarlt.  AUX  FORGES  DE  VtTLCAIN. 
General  Office  and  Salesroom.  .3  Rue  St.  Denis.  Paris;  Important  Br.lnohes 
and  Showrooms.  Lyons.  Bordeaux.  Lille,  V.  LOWENER'S  MASKINFOR- EETNING.  Sverre  Mohn.  Christiania.  Norway.  C.  CIVITA.  Milano.  Italy. 
a.  S.  STOKVIS  4  ZONBN.  LTD..   Rotterdam.      J.  LAATBEBCIER  &  CO., 

Geneva.  Zurich.  V.  LOWENER.  Drottinggatten  90  Stockholm,  S'weden. 
HIJO  DE  MIGUEL  MATETJ  ol  Bareeloua  and  Bilbao,  Spain.  R.  D'AULIG- NAC.  Barcelona,  Spain.  ATELIERS  DEMOOR.  Brussels.  Belgium.  A.  M. 
PAPASIDERIS  Sc  CO,  Athens.  Greece.  ANDERSON.  MEYER  &  CO., 
LTD..  Shanghai.  Changsha.  Hankow.  Harbin.  Hongkong,  Kalgan.  Pekln, 
Tientsin.  Vladivostok,  China.  MESTRE  Sc  BLATGE,  Rio  de  Janeiro, 
Brazil,  Buenos  Aires,  Argentine  Republic. 
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Single-row,  maximum 
type,  radial  bearing. 

Single-row.  deei>-groovc  ̂  
Conrad  type,  radial  bea  ing  • 

Double-row,  maximum 

type  radial  bearing. 

Angular  contact  bearing 
—combination  radial  ana 
thrust. 

— "used  wherever 

a  shaft  turns" Strom  bearings  play  an  important 

part  in  high-speed  production. 
On  machine  tools  and  equipment 
they  insure  the  precision  necessary 
for    the    most    exacting    work. 

On  line  shafting  they  keep  the 
machines  turning  steadily,  eliminat- 

ing costly  delays- 

Double-acting,  self-aligning 
thruit  bcarin}<  with  leveling 

ywashera.  2100-U  Serici. 

BEARINGS 
In  all  installations  they  save  power  by 
reducing  power -destroying  friction. 
Strom  Bearings  are  correctly  designed  and 
accurately  made  from  the  highest  quality 
materials.  They  are  carefully  inspected  in 
every  step  of  their  manufacture. 

Strom  engineers  are  specially  trained  to 
solve  bearing  problems.  They  will  be  glad 
to  work  with  you. 

U.  S.  BALL  BEARING  MFG.  CO. 
(Conrad  Patent  Licensee) 

4530  Palmer  St. 
Chicago,  111. 

Double-acting,  self-aligning 
thru5t  bearing    2 100  Scries 

Single -acting,     self-aligning     th 

^^iog^levelmg  washer,  1 100-U  Se 

Double-row,  deep-groove 
Conrad  type,  radial  bearing. 

Single-acting  thrust  bearing 
with  flat  seats  (grooved races). 1 100-F  Scries, 

195 

Double-acting  thrust  bearing, 

flat  seats.     2 100-F  Scries.        ̂  

Single-acting,    self-aligning 
thrust  bearing.  1100  Scries. 
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It  Isn't  Being  Done  Now! 

NOT  SO  long  ago  it  was  fairly common  to  walk  into  an  engine 
room,  or  a  shop,  and  see  an  oiler 

or  an  engineer  mixing  a  batch  o  cylin- 
der oil   into  his  machine  oil. 

His  plea  was  that  his  machine  oil 

wasn't  heavy  enough  and  he  had  to  load 
it  up  with  the  heavier  cylinder  oil. 

Expensive  ? 
Yes. 

But,  what's  worse — 
Inefficient 

Because  this  procedure  was  hit  or 
miss,  and  he  never  got  the  same  mixture 
twice.  And  then  he  had  no  guaranty 
that  these  oils  would  mix  properly — and 
stay  mixed. 

In  actual  practice  in  a  refinery  it  re- 
quires the  most  careful  manipulation 

and  study  of  temperatures  to  get  a  fixed 
mixture,  such  as  he  was  trying  to  get 
in  his  crude  way. 

But  it  isn't  being  done  now! 
Careful  engineers  and  informed  master 

mechanics  and  oil  buyers  now  buy  from 
reliable  oil  companies,  carefully  made 
machine  oils  of  the  proper  viscosity  for 
the  purpose. 

Such  oils  are: 

TEXACO  NABOB  OIL 

A   medium-bodied   external   lubricant 

TEXACO  ALEPH  OIL 

A    heai'y-bodied    machine   and 
engine  lubricant 

TEXACO  ALTAIR  OIL 

An  oil  with  a  very  heavy  body  and 
very  high  lubricating  qualities 

These  oils  are  always  the  same  no 
matter  where  or  when  you  buy  them. 
They  are  made  to  meet  different  me- 

chanical conditions — and  they  do. 

They  save  money  and  power  loss,  be- 
cause having  the  correct  body  and  high 

lubricating  quality,  they  prevent  undue 
friction. 

These  three  oils  are  examples  drawn 
from  a  list  of  Texaco  Lubricants  de- 

signed to  meet  every  conceivable  me- 
chanical condition. 

Let  Texaco  Mechanical  Engineers  tell 
you  what  oils  to  use — and  how  much. 

That's  one  way  to  cut  down  power 
bills  and  repair  charges,  and  it's  a  good 
way  because  your  superiors  will  like  it, 
inasmuch  as  it  does  not  entail  any 

expense  for  mechanical  devices  or  im- 

provements. 
Think  it  over  and  drop  us  a  line.  We 

are  on  our  toes  to  serve  you. 

'Free  Subscription  Blank' 
THE  TEXAS  COMPANY 

Texaco  Petroleum  Products 

Dept.  Al,  17  Battery  Place,  New  York  City 

Offices  in  Principal  Cities 

This  coupon,  when  filled  out  and  mailed  to  us,  entitles  you  to  a  FREE 

subscription  to  our  Magazine,  "Lubrication."  Published  monthly  by  us 
and  devoted  exclusively  to  the  scientific  selection  and  use  of  lubricants. 

Name 

Street City 

State. 
6-29 
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ALOX 

Back  Up  Your  Vertical  GRiisfDER 

With  An  Aloxite  "LL"  Wheel 

THE  modem,  improved  vertical  grinder  is 
a  great  machine.     It  has  revolutionized 

the  job  of  producing  accurate,  flat  surfaces. 

A  maker  of  one  of  the  best  known  of  these 

machines  says  that  the  unusual  success  of 
vertical  grinders  is  due  in  a  large  measure  to 
the  wonderful  advancement  in  the  art  of  wheel 

making — the  production  of  a  clean,  free,  cool 

cutting  wheel  such  as  the  Aloxite  "LL." 

This  wheel  is  helping  vertical  grinders  to  suc- 
cess in  hundreds  of  plants.  It  is  the  wheel 

that  backs  up  the  machine. 

Every  hard,  sharp,  tough  Aloxite  grain  in  an 

"LL"  wheel  gets  a  real  chance  to  cut — to 
penetrate  the  work — to  quickly  remove  stock 

and  to  keep  friction  and  resultant  heat  down 
to  a  minimum,  even  when  taking  deep  cuts. 
This  is  due  to  the  peculiar  open,  porous 
structure  of  the  wheel  and  the  remarkable 

cutting  ability  of  Aloxite. 

On  hard  steels,  on  cast  iron,  on  rough  or  close 

limit  work  it  is  equally  successful.  For  verti- 
cal grinding  where  the  run  of  work  is  widely 

diversified  it  practically  becomes  a  universal 
wheel. 

It  is  a  wheel  that  is  indeed  worthy  of  a  trial 

in  your  plant,  and  we  believe  that  our  Sales 
Engineering  Department  can  help  you  better 
your  grinding  conditions  by  giving  you  the 
right  wheel  in  the  right  place. 

THE  CARBORUNDUM  COMPANY,  Niagara  falls,  n.y.,u.s.  A. 
New  York,  Chicago,  Boston,   Philadelphia,  Cleveland,  Cincinnati,   Pittsburgh, 

Detroit,  Grand  Rapids,  Milwaukee 

J 
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r BOLLARD ̂  

J^ULT-^U-  ]y[ATIC 

One  Man  on 
One  Machine  in 

One  Ten-hour  Day 
produces  430  Motor  Bodies 

The  Bullard  Mult-Au-Matic  offers  real  hard  dollars-and- 

cents  Economy.  Here  is  a  typical  case  of  Mult-Au-Matic 
Saving. 

— One  machine  instead  of  three  machines 

— One  operator  instead  of  three  operators 
— One  inspection  instead  of  four  inspections 

with  a  saving  in  labor,  floor  space,  maintenance,  tools,  power 
and  supervision. 

The  Mult-Au-Matic  is  a  mechanically  correct  combina- 
tion of  six  vertical  lathes.  It  requires  the  attention  of  but 

one  operator  whose  sole  duty  is  to  chuck  the  raw  casting  or 

forging  and  unload  the  finished  part.  The  daily  output  from 

one  man  and  a  Mult-Au-Matic  is  equivalent  to  that  of 
several  single  purpose  machines  and  their  operators;  while 
the  quality  of  the  work  is  always  improved. 

Our  Engineers  are  anxious  to  tell  you  what  the  Mult-Au-Matic  will  do 
on  your  work-  Send  us  prints  or  samples  and  specifications  for  a  careful 
study  of  your  problem. 

Constructive 

Cost  Cutting 
is  Permanent 

The  Bullard  Machine  Tool  Company 
Bridgeport,  Connecticut,  U.  S.  A. 



82 Buying —A  MERICAN     MACHINIS  T— Section 
Vol.  56,  No.  26 

The  Special  "Hot-Rolled  Process 
An  Exclusive  Development  of  the 

Detroit  Twist  Drill  Company, 

based  on  30  Years' Research 

The  records  which  have  been  made 

by  the  new  Detroit  Double-D  Drill 
during  the  last  few  months  have 

fully  substantiated  the  early  pre- 
dictions made  for  this  marvel  drill 

of  high  tungsten,  high  speed  steel. 

The  definite  production  increases 
running  25%  or  more  have  a  very 
large  significance  for  all  industrial 
executives  working  with  drop  forg- 

The    Wide    flute 
insures  ample 
chip  clearance  for 

deep  drilling 

^
^
 

ings,  cored  steel  castings  and  other 

tough  metals — as  well  as  concerns 
who  demand  high  efficiency  in 
their  ordinary  drilling  operations. 
Records  of  authentic  tests  have 

been  prepared  in  convenient  form 
and  will  gladly  be  forwarded  to 
any  manufacturer,  production 

manager,  or  machinist  who  is  in- 
terested. These  will  be  mailed 

immediately  upon  request. 

Double-D      hot 
.\      rotted    dritts     now) "^     aoailattte    in    sizes 

/rom  i"  to  1 1" 

Detroit  Twist  Drill  Company,  Detroit,  Michigan 
45  Warren  Street,  New  York  Metropolitan  Building,  Atlanta 

Canadian  Detroit  Twist  Drill  Co.,  Limited,  Walkerville,  Ontario 

-im---  ■■-■'^^-,'[1'  i:' !';!,';. 'ill .  "'i ,  >iiiiBimiiiiiiiaiiminli 

(28) 

'ROULB'B 
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Complete  Line  of  8  inch  to  50 
men    owing    VTappmg   Attachments 

Upright  DRILLS 
Horizontal  DRILLS 

Gang  DRILLS 

Convenience  of  Operation 

Accuracy — Strength 

Barnes  Drill Made  by 

W.  F.  &  JOHN  BARNES  CO. 
1995  Ruby  Street,  Rockford,  111.,  U.  S.  A. 

SPRINGFIELD— IDEAL 
A  Geared  Head  Engine  Lathe  of  High  Power, 

Correct  Speeds,  Rapid  Change  Gearing  Facilities, 
High  EfRciency  Together  with  Long  Life 

Made  in  four  sizes.  14  in.,  16  in.,  18  in.,  24  in.  swing.  Belt  or  motor 
driven.  Friction  head  can  be  furnished.  Desired  speed  directly  ob- 

tained.    Smooth  running.     Control  levers  all  on  froiit. 

Circular  \o.   139  fitlfi/  describinu  our  line  of  (Jeared  Head  Engine 

The  Springfield  Machine  Tool  Co.,  Springfield,  Ohio 
A0ENT8:  Manning,  .MaxweU  &  Moore.  Inc..  Ne  v  Yolk.  Bostun,  PhiladslDhla.  BulTalo, 
Syracuse,  New  Haver-  Pittsburgh.  St.  I«uls,  San  Prancisci>.  Seattle.  Cincinnati ;  The 
£.  L.  Esiiley  Maciilnery  Co.,  Oiic.igu,  111.;  The  Riversiiie  Machinery  Depot,  Da.uit,  Mich.; 
The   Cleveland  Duplex  Machln.ry   to..    Ckv.lai:d.   Oi..u. 
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The  Minutes  it 
Saves  Mean 

Dollars 
to  You 

LANDISl 
No.  5 

CYLINDER 
GRINDER 

Your  profits  are  derived  from  actual  operating  time.  It 

is,  therefore,  to  your  benefit  to  select  such  machines  as 

will  minimize  set-up  and  insure  smooth  manipulation. 
The  Landis  No.  S  Cylinder  Grinder  is  practically  a 

full  shift  machine.  It  was  designed  to  handle  any  make 

of  automobile,  truck  or  tractor  cylinder  bloc  and  the 

Landis  Centering  Device  quickly  locates  the  cylinder  bores 

in  line  with  the  spindle. 

There  are  plenty  of  good  opportunities  in  the  regrinding 
field — in  fact,  it  is  rapidly  growing. 

Let  us  tell  you  how  you  can  gel  your  share 
of  this  frofitable  business. 

LANDIS  TOOL  COMPANY,  Waynesboro,  Pa. 
New  York  Office:  51  Chambers  Street 

DOM^TIC  AGENTS:  Hallidie  Machinery  Co.,  Seattle:  Hairon 
Kickard  &  MeCone.  San  Francisco  and  Los  Ange'.es;  Seeger Machine  Tool  Co..  Atlanta:  Southern  Machinery  Sales  Co..  Houston. 
CANADIAN  AGENTS;  A.  R.  Wilhams  Machinery  Co.,  Nova  Scotia, 
New  Brunswick.  Manitoba  and  British  Columbia;  F.  P.  Barber 
Machinery  Co..  Toronto:   Williams  &  Wilson,  Ltd..  Montreal 

FOREIGN  AGENTS:  Allied  Machinery  Co.,  Paris.  Turin.  Barcelona, 
Brussels,  Zurich  and  Lisbon;  Andersen,  Meyer  &  Co.,  Ltd.. 
Shanghai;  Andrews  &  George,  Ltd..  Tokyo;  Benson  Brothers, 
Sydney  and  Me'bourne;  Burton.  Griffiths  &  Co..  Ltd..  London: Wilh.  Sonessdn  &  Co  ,  Ltd..  Malmo  and  Copenhagen. 

News  of  the  NEW  "LIBERTY"  has 
spread  through  the  Industry 
It  didn't  take  long  for  alert  executives  in  every  corner  of America  to  learn  that  a  radical  and  original  planer 
improvement  has  been  brought  forth. 

Men  who  have  seen  the  "LIBERTY"  in  action  have 
told  others — all  have  agreed  that  no  other  planer  has embodied  the  original  features  conceived  and  perfected 

by  "LIBERTY."  '^    ' 
For  this  reason,  we  want  you  also  to  see  the 

4-Speed 
Liberty  Quality  Planer 
Note  its  convenience  and  smooth- 
cutting  action,  even  when  hogging 
out  metal  at  a  terrific  rate.  Note 
these  original  features: 

PATENTED  4-speed  Belt  Drive; 
PATENTED  Feed  Mechanism  for 
both  rail  and  side  beads;  forced 
feed;  Clapper  Box  Clamp  (PAT- 

ENTED); Tool  Box  in  bed.  Mic- 
rometer Collars  and  Box  Type 

Table.  ^^^^  1^^^^^^ 

May  u,.  .end  the  catalog?  ̂ W  .^  ̂ ^^^^  Built  in  22  in.  tO  €0  in.  sizeS 

THE  LIBERTY  MACHINE  TOOL  CO.,  HAMILTON,  OHIO 
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A  tjrpical  group  of  Doehler 
Die-Cast  utilities  and  parts, 
illustrating  Doehler  quality, 
diversity    and     high     finish. 

} 

In  purchasing  die-castings,  you'll  get  just  what 
you  are  willing  to  pay  for — in  the  way  of  quality, 

accuracy,  uniformity,  strength,  delivery.  There's 
no  such  thing  as  a  "bargain"  in  die-castings,  as 
the  word  "bargain"  is  ordinarily  used.  Yet,  it 
is  a  matter  of  repeated  experience  on  the  part 

of  die-casting  users  the  country  over,  that 

Doehler — with  the  unequaled  facilities  afforded 
by  their  large  plants  and  with  a  mastery  of  the 

art  gained  in  fourteen  years  of  specialization — 
can  and  does  produce  and  sell  die-castings  which 

you  can  use  with  profit.  You'll  pay  less  for  the 
service  you  get  from  a  Doehler  Die-Casting,  than 

for  any  other.  And  it's  the  service  a  die-casting 
gives  you  that  you  are  buying  —  not  just  so 
much  metal. 

BROOKLYN.  N.Y. 
CHICAGO. ILL.        TOLEDO.  OHIO, 

ramui 

85 

BB-SMl^ 
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Stewart  Service 
BUILDING  Stewart  Furnaces  is  not  merely  following  specifi- cations. Study  of  manufacturing  requirements  helps  us  see 

things  from  the  customer's  viewpoint,  and  to  build  the  right 
equipment  for  his  work.  Every  order  is  handled  with  special  ref- 

erence to  the  particular  work  the  furnace  is  intended  to  do. 

Stewart  "service"  does  not  end  with  the  placing  of  the  order  or 
the  delivery  of  equipment.  It  continues  as  long  as  our  customer 
needs  service. 

Our  Service  Department  includes  a  staff  of  capable  metallurgists. 
These  men  know  metals,  heat  treating  and  heat  treating  furnaces. 
They  know  by  actual  experience  the  conditions  under  which  the 
furnace  man  works. 

Consequently,  they  give  profitable  counsel — scientifically  sound  and 
intensely  practical.  Many  a  manufacturer  has  gladly  availed  him- 

self of  this  service,  given 'for  the  asking. 

Give   us  an   S-O-S  on  that  knotty  problem  today. 

Chicago  Flexible  Shaft  Coinpan> 
1156  South  Central  Avenue,  Chicago 

350  Broadway 
New  York 

931   Granite  Bldg, 
Rochester,  N.  Y. 

430  Wainwright  Bldr.,  St.  Louis 

601   Kerr  Bide. 
Detroit 

Stewart  Annealing  Furnaces  in  Plant  of 
Victor  Gasket  &  Mfg.  Co.,  Chicago 

Ideal  equipment  for  carburizing,  heat  treating,  anneal- 
inr.  etc.  Strength  and  solidity  are  built  in.  These 
furnaces  have  proved  their  efficiency  not  only  from  the 
standpoint  of  quantity  production,  but  from  the  quality 
and  accuracy  of  the  work  they  handle. 

CINCINNATI 
PLANERS /^BORING  MILLS 

You  are  Crossing  the  border 

Sizes  42  in.  to  12  ft. 

into  a  new  production  era.  You 

can't  profitably  take  with  you  the 
methods  and  equipment  of  bygone 

daj'S. Consider  our  NEW  RAPID 
POWER  TRAVERSE  —  made 
famous  by  CINCINNATI 
PLANERS. 

Any  planer  user  who  ignores  this 

radical  improvement  can't  expect 
to  keep  up  with  the  modern- 
equipped  shop.  Same  holds  good 
of  other  CINCINNATI  fea- 

tures— Tu-Speed,  Forced  Lubri- 
cation, Herringbone  Gears,  Box 

Arch,  etc. 

Let  us  tell  you  IVHY  these  features 
are    vitally    essential.        fVrite    today. 

The  Cincinnati  Planer  Co. 
Cincinnati,  Ohio,  U.  S.  A. Standard  Sizes  22  in.  to  120  in. 

Open  Side  I'laners  30  in.  to  72  in. 
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Don't  Miss 
This  Chance! 

Only  a  limited 
number  of 

MACHINE  SHOP  LIBRAR  Y 
sets  are  left. 

Order  now  and  avoid  disappointment 

50c.  a  week  for 
a  short  time  is  all 

you  pay  for  these 
great  books. 

Do  you  know  how  to 
anneal  high-speed  steel  quickly?  Use 
oil,  gas  and  coal  furnaces?  Temper 
springs?  Pack  hardened  low  carbon 
steel?  Use  cyanide  for  quick  case 
hardening? 
What  about  ordering  the  proper 
grinding  wheels  for  different  kinds  of 
work?  Do  you  know  how  much  to 
allow  for  grinding  cylinders,  crank 
shafts,  etc.?  Are  you  expert  in 
grinding  shells,  girn  barrels  and 
liners,  vertical  surfaces,  rolls  and 
form  grinding?  Can  you  prevent 
chatter?  What  do  you  do  when  a 
wheel  glazes?  Can  you  handle  all 
kinds  of  cutter  grinding?  What 
about  magnetic  chucks? 
Punching,  bending  and  drawing  dies 
are  in  demand.  Do  you  know  what 
allowances  to  make  for  different 
sizes?  What  about  piercing  thick 
stock?  Dies  for  fiber  and  celluloid? 
Making  sectional  dies?  Combined 
blanking  and  forming  dies?  Did  you 
ever  use  cast  iron  blanking  dies  for 
small  runs?  Blanking  and  drawing 
at  one  stroke  of  a  single-aeting  press? 
Can  you  set  up  a  Gridley.  a  Pratt  & 
Whitney.  Brown  &  Sharpe.  Cleveland. 
Potter  &  Johnston  and  the  other 
automatic  screw  machines?  What 
about  the  best  speeds  and  feeds  for 
tools?  Are  you  familiar  with  the 
box  tools,  knurling  tools,  spring 
collets  and  feed  chucks  of  different 
kinds?  Internal  and  external  cut- 

ting tools  of  all  kinds?  What  do 
you  know  about  gears  and  gear 
teeth?  A  lit' .e  knowledge  will  pre- 

vent undue  wear  due  to  improper 
cutting  and  to  improper  lubrication. 
How  to  lay  out  gears  of  all  kinds? 
Differential  gearing?  Machines  of 
d'fferenl  types  for  cutting  gears? 
Speed  and  powers  of  gears?  Practi- 

cal points  on  cutting  gears? 
Can  you  read  drawings?  Or  make 
them  when  you  want  to  get  some- 

thing made,  so  that  others  can 
understand  what  you:  want? 
Are  you  familiar  with  tool  room 
system?  Do  you  know  about  design- 

ing and  making  the  different  types 
of  jigs  and  fixtures?  Do  you  know 
the  various  methods  of  locating 
work  in  jigs?  The  different  kinds  of 
jig  clamps?  How  to  make  and  use 
pneumatic  clamping  devices?  The 
best  materials  for  fixtures  and  for 
gages  ? 

THERE  will  be  no  further  printing  of  the  present edition  of  the  Machine  Shop  Library.  After 
the  few  hundred  sets  we  have  on  hand  are 

sold  It  will  be  impossible  to  get  a  set  at  any  price. 

If  you  have  ever  wanted  a  set  of  these  famous  books 
this  is  your  chance  to  get  it.  Bought  one  at  a  time 

at  regular  prices  the  books  in  this  library  would  cost 
you  $26.00.  Think  of  the  saving  made  in  buying  them 
in  a   uniform  binding  at  our   special  price  of  $16.50. 

THE  MACHINE  SHOP  UBRARY 
9  Big  Volumes — 3000  pages — 2100  illustrations 

Small  monthly  payments — No  money  down. 
Three  thousand  pages  of  the  very  meat  of  machine  shop  practice  are  in  these  books. 
Every  line  and  every  illustration  by  men  who  know  the  game.  They  have  figured  out 
your  problems  in  advance,  and  even  if  you  are  tied  down  to  one  machine  or  one 

operation,  you  can  know  about  all  other  machines  and  operations.  With  this  informa- 
tion no  job  is  too  big  for  you. 

Colvin,  Stanley,  Palmer,  Logue,  Goodrich,  Marshall,  Haas  and  Lake,  the  authors  of 

the  Machine  Shop  Library,  are  read  in  every  machine  shop  in  America  and  in  prac- 
tically every  English-speaking  country.  The  student,  the  apprentice,  the  expert,  thou- 
sands upon  thousands  of  them,  in  every  branch  of  the  machine  profession,  have 

bettered  themselves  and  increased  their  earnings  through  the  guidance  of  the  eight 

men  responsible  for  this  library.  They  place  you  on  the  inside  track — they  point  out 
to  you  every  possible  short  cut  to  bigger  earnings. 

These  books  will  help  bring  the  big  pay 
envelope  back 

5'T^!?'  P^^  °^  "^'^  nine-volume  library — and  there  are dOOO  pa^es — should  be  worth  good  hard  dollars  to  the man  who  wants  to  bring  the  big  pay  envelope  back. 
Everything  you  need  to  know  about  machine  shop  practice 
IS  in  these  books.  They  give  you  in  convenient,  easily 
understood  form  more  worthwhile  knowledge  and  time- 
saving  suggestions  than  any  one  man  could  possibly  gain 
m  a  lifetime  of  practice.  These  great  books  will  help 
prepare  you  for  your  Big  Chance,  Opportunity  knocks 
but  once  at  any  man's  door,  and  he  must  be  ready  when the  knock  comes.  Start  today  to  prepare  yourself.  More 
knowledge  always  means  more  dollars. 

This  coupon  will  start  you 
to  bigger  pay. 

Examine  them 
FREE! 

We  offer  to  send  these  nine 

big  books  to  you  for  10  days" Free  Examination.  We  take 
all  the  risk — pay  all  the  ex- 

pense. No  money  needed — 
no  deposit — no  obligation  to 
purchase.  On  receipt  of  the 
coupon  we  send  the  books  to 
you,  all  charges  prepaid.  You 
look  them  over  for  10  days. 
If  you  like  them — if  you  feel 
that  they  can  help  you  in 
your  woric — send  us  your  first 
payment  of  $2.  The  balance 
you  pay  at  the  rate  of  12  a 
month  until  the  special  price 
of  $16.50  has  been  paid. 
•Should  you  decide  that  you 
do  not  want  to  keep  the 
books  we  will  Immediately  ar- 

range for  their  return  at  our 
expense.  But  send  in  your 
order  promptly  if  you  want  a 
set.     The  number  is  limited. 

Applications    fiUed    in 
order  of  receipt. 

Jtee6M^m/mii^O)upcn 
McGraw-Hill  Book  Co.,  Inc.,  3T0  Seienth  Avenue,  New  York. 

ti2S".'d^''°-.^^"''  ™^  *"'■  *'■<'<=  examination  your  MACHINE  SHOP |^1BKAK\.  lime  volumes,  you  to  pay  trajisportation  charges.  If satisfactory  I  will  send  $2  in  ten  days  and  S3 .  per  month  until  I 
have  paad  your  special  price  on  the  books,  $16,50.  If  they  are  not 
what  I  want  I  will  write  you  for  shipping  instruction's  and  I  am  to be  put  to  no  expense. 

Signature       

Residence    Addresa   

City  and  State   

Firm    or  Employer   „   

Occup.ition       A-6-29-22 
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The  right  spindle  speed 
{32  in  all) 

Selected 
Automatically! 

Motor-driven  "CLEVELANDS" 
Have  you  overlooked  the  possibilities  of  the  motor  drive  on 

your  automatics?  In  this,  the  greatest  factor  of  modern  dupli- 

cate production,  "CLEVELAND"  again  leads. 

Think  of  having  16  spindle  speeds  in  cither  direction  on  all 

sizes  up  to  4  in. — the  right  speed  selected  automatically  by  the 

patented  "CLEVELAND"  control  box!  This  drive  we  be- 
lieve to  be  far  ahead  of  any  other.  This  means  that  at  each 

stage  of  its  work,  each  tool  works  with  the  ideal  periphery- 
speed — an  increase  in  output  of  25^f  to  100%. 

May  we  lay  some 
recommendations 

and  figures  be- 
fore you? 

The  Cleveland  Automatic  Machine  Company,  Cleveland,  O. 

An  Unbroken  Performance  Record 
Butterfield  Taps  never  fail  in  service.     Materials,  design  and  temper  are  of  the 
highest  order  and  we  insure  against  failure  with  careful  inspection  and  rigid  test. 

Nearly  a  quarter  century  of  effort  to  improve  thread  cut- 

ting methods  is  back  of  every  Butterfield  Tap  and  an 
army  of  users  attest  to  our  success. 

Let       us       show        you 
otiT  line  in  the  Catalog. 

Butterfield  &  Co. 
Division 

'  Union  Twist   Drill  Company 

Derbyline,  Vt.,  U.  S.  A. 

Stores:  New  York,  62  Reade  St.;  Chicago,  11   So.  Clinton  St.; 
Toronto,  220  King  St.,  West;  Montreal,  131  St.  Paul  St.,  West 

DOiTESTIC  REPRESENTATIVES;  Pittsburgh,  Somera,  Fitler  &  Todd  Co..  ."527  Water  St.:  Philadelphia. 
Diamond  SDeciall.v  &  Supply  Co..  1235  Arch  St.;  St.  Louis.  Handlan-Buck  U!g.  Co.;  Cincinnati.  J.  R.  Wood 
Supply  Co..  1117  Rroadway;  Buffalo;  Syracuse  Supply  Co..  fi2  Pearl  St.;  Indianapolis,  Vonnesrut  Machinery 
Co..  1!)  West  South  St.;  Ft.  Wayne.  Wayne  Hdw.  Co.:  Kalamazoo,  The  Bond  Supply  Co.;  Detroit,  Smith- Daviu  Supply  Co.,  41.5  Jefferson  Ave..  East. 

FOREIGN  REPRESENTATIVBS:  Great  Britain,  Geo.  H.  Alexander.  83-85  Coleshill  St.,  Birmingham.  Engr- 
land;  France.  Italy,  Belgium  and  Switzerland.  Fen  wick  Freres.  8  Rue  de  Rocroy.  Paris;  Sweden,  Norway 
and  Denmark.  Ab.  Sigfr.  Anderson  &  Co.,  Malmo;  Spain,  Casamitjana  Hermanos,  Barcelona:  Japan.  Abe- 
Kobcl  &■  Co .  Yokohama;  Greece,  Stephen  C.  Stephanson,  11  liyeourgan  St.,  Athens;  Netherlands,  Wyn- 
malen  Hausman.  Rotterdam;  Australia,  Fairbanks  Morse  &  Company,  9  Youn?  St.,  S.vdney;  South  America, 
Charles  Dreyfuss,   B.  MilPB.  785  Buenos  Aires,   R.  A. 

i)iiji]iii]^l^wpff 
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ABC  Simplicity 

'T^WO  raceways,  a  row  of  balls, 
"*■  and  a  separator  comprise  the 
Gumey  Ball  Bearing. 

Such  simplicity  makes  for  maxi- 
mum efficiency  and  endurance  with 

a  minimum  of  attention  and  ad- 

justment. 
Let  Gurney  engineers  cooperate 
to  better  and  to  simplify  your 
bearing  problems. 

I Gurney  Ball  Bearing  Co. 
Conrad  Patent  Liceneee 

Jamestown,  N.  Y. 

U114 

BALL  m. 
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Star  Hack  Saws 

are  now  sold  by 

CLEMSON  BROTHERS,  Inc. 
Middletown,  N.  Y. 

Helps  You  Solve 

your 
Sawing  Problems 

Here's  a  book  on  the  "Use  of  Hack  Saws" 
by  George  W.  Clemson,  who  has  spent  50 

years  in  studying  hack  sawing  problems 
and  their  solution. 

It  shows  you  how  to  judge  the  right  size 
and  thickness  of  blade  and  size  of  teeth 

for  given  work  and  a  given  machine — 
how  to  judge  whether  you  have  the  right 

strain,  speed  and  pressure — and  how  to 
avoid  rapid  cutting,  blade  breakage,  crooked 

sawing,  and  slow  cutting. 

A  book  of  great  value  to  any  man  or  plant 
that  has  metal  to  saw. 

Free  on  Request 
Write  for  Booklet  B 

Makers  Since  1883 

Van  Norman  Re-li-o  No.  2  Wet  Grinder 

Compact 
Rigid 

Self- 
Contained 

Designed  for 
Motor  Service 

Equipment. 

Handy  for  Tool 
Room  and  the 
Smaller  Shop. 

Weight  about  600  lbs. — Write  for  details 

Van  Norman  Machine  Tool  Co.,  Springfield,  Mass.,  U.S.A. 
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"Stick  to 
Screw  Steels 
Proved 
Best  by 

TIME!" 

STANDARD 
GAUGE 
SCREW 
STOCK 

is  known  for  its  high  quality,  square,  clean 

ends,  and  the  economy  with  which  it  may  be 
handled  in  automatics. 

For  Open  Hearth  and  Bessemer  stock,  ac- 
curately sized  up  to  5  inches,  our  equipment 

and  organization  can  save  you  money,  while 

upholding  your  quality  standard. 

Our  line  includes  turned  and  cold  drawn  steel 

tbafting,  finished  Hats,  rounds,  squares,  hexa- 
gons, angles,  channels  and  special  shapes. 

Compressed  steel  elevator  guides,  connecting 
rods  and  crank  shafts.  Machine  rack,  feed 
screws,  lead  screws  and  worms.     Send  for  list. 

Standard  Gauge  Steel  Co. 
Beaver  Falls,  Pa.,  U.  S.  A. 

DISTRICT   OFFICES: 
611   Harrison   Building,   Philadelphia.   Pa. 
1240  Old  Colony  Building,  Chicago.  111. 
1503  Kresge  BIdg..   Detroit.   Mich. 

REPRESENTATIVES: 
BOLPH  MILLS  &  CO..  San  Francisco.  Cal. 
A.  CAMPBELL  WHITE.  New  Orleans.  La. 
P.  F.  McDonald  &  CO..   Boston.  Mass. 

^Illlllllllllllllllllll 

=illlllllllllllllllllll 
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Do  you  use  the  same 

type  of  file  for  all 
kinds  of  filing  f 

Our  twenty  years  of  experience  in  this  field  has  proved 
that  it  pays  every  time  to  select  exactly  the  right  file  for 

each  job.  The  careful  veteran  mechanic  not  only  insists 
on  AMERICAN  SWISS  FILES  OF  PRECISION— but  he 
demands  the  right  kind  of  file  to  suit  his  requirements. 

We  make  over  2400  shapes,  sizes  and  cuts,  because  we 

have  found  this  variety  necessary  to  meet  the  needs  of 

this  vast  field,  ff'e  not  only  supply  a  leider  range  of 
better  files,  but  our  experts  gladly  furnish  advice  in 

selecting  the  files  for  your  luork. 

Write  Today  For  An  Interesting  Booklet, 

American  Swiss  File  &  Tool  Co. 
Elizabeth,  N.  J. 

Sales  Offices: 
E.  P.  Reichhelm  &  Co.,  Inc.,  26  John  St. 

Please  address  all  communications  to  26  John  St.,  New  York 

n 
MERICAN 

FILES 

it      'V: I*      ■  - 
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the  Slogan  of  Particular  Builders 
In  the  machine   building  field.   Rowbottc»ti  Cams 

are  synonymous  with  the  peak  of  precision. 

The  Rowbottotn  Universal  Cam  Milling  Machine 
insures  the  highest  results.  It  cuts  cams  correctly  and 
duplicates  its  precision  on  long  runs. 

The  master  cam  Is  located  on  the  end  of  a  spindle  and 
revolves  with  the  work.  The  cutter  moves  up  and 
down  by  the  rise  and  fall  on  the  master  cam.  It  is  this 

simple  operation  that  gives  the  Rowbottom  its  speed 
and  ease  of  operation. 

Whether  you  cut  your  own  cams  or  buy  them  ready 
cut,  you  should  specify  Rowbottom. 

The  Rowbottom  Machine  Co, 
Waterbury,  Conn. 

Factory  at  Waterville,  Conn. 

Just  One  Man 
has  the  right  to  criti- 

cise and  be  heard — 
the  man  who  has 
earned  the  right  by 
making  some  posi- 

tive contribution  to 

an  important  prob- 
lem. 

Lucas  "Precision"  Boring,  Drill- 
ing and  Milling  Machines  have 

proved  their  industrial  importance. 

LUCAS  MACHINE  TOOL  CO. 

"PRECISION" 
Boring,  Drilling 

WE  ALSO  MAKE  THE 

LUCAS  POWER 

Forcing  Press 

Cleveland '  NOW  AND  > 
.ALWAYS  OF> 

Ohio AGENTS: 

Alfred  Herbert.  Ltd..  Coventry:  Societe  Anonyme  Belg^e.  Alfred 
Herbert,  Brussels:  Aux  Forges  de  Vuloain,  Paris:  Allied  Ma- 

chinery Co..  Turin.  Barcelona.  Zurich:  Benson  Bros..  Sydney. 
Melbourne;  V,  Lowener,  Copenhagen.  Christiania,  Stockholm:  R. 
S.  Stokvis  &  Zonen,  Rotterdam:  Andrews  &  George  Co..  Tokyo. 
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0rci  ypiatieTiSt 
"SINGLE  SHIFT" 
Rapid  Traverse 

(Patented) 

To  move  a  head  you  simply  shift  one  lever — that's  all. 
The  response  is  immediate.  To  move  the  head  in  the 

opposite  direction,  simply  shift  the  lever  in  the  other 
direction. 

Each  side  head  has  its  own  rapid  traverse  lever. 

The  mechanism  is  always  ready ;  yet  the  motor  does 
not  run  unless  it  is  in  actual  use.  The  rapid  traverse 

is  entirely  independent  of  the  power  feed. 

Send  for  Our  New  Catalog 

THE  G.  A.  GRAY  CO. 
CINCINNATI,  OHIO 

Leland-Gifford 

Drilling  Machines 

Single  and  multiple  spin-  rt  |    T¥r*«l       C      <•      • 
die  types,  for  belt  or  bpeecl  With  oaFetv 
motor  drive.    Write  for  *  •' 
complete  details.  paj,     drilling     is     assured     with     Leland-Gifford 

Drilling  Machines.  They  are  built  to  run  at 
from  3,000  to  10,000  r.p.m.  without  danger  of 
damage  or  delay  from  broken  drills.  Practically, 
their  speed  is  limited  only  by  the  quality  of  ma- 

terial  and  the   ability  of  the  operator. 

LELAND-GIFFORD  CO.,  WORCESTER,  MASS. 
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MIDVALE 
TOOL  STEEL 

WAREHOUSES 

PQUALLY  as  im- ^-^  portant  as  the 
quality  of  tool  steels 

is  the  ability  to  obtain 

them  promptly. 

We  maintain  com- 
plete stocks  of  tool 

steels  and  are  pre- 
pared to  make  very 

prompt  deliveries 
from  our  warehouses 
which  are  located  in 

Boston,  New  York, 

Philadelphia,  Cleve- 
land, Chicago  and 

San  Francisco. 

MIDVALE    STEEL    AND 
ORDNANCE  COMPANY 

CAMBRIA  STEEL 
COMPANY 

General  Offices: 

Widener  Bldg.,  Philadelphia,  Pa. 
Atlante 
Boaton 
Chicaco 
Cindniuui 
Cleveland 

Detroit 
New  York 
Philadelphia 
Pittsburgh 
San  Francisco 

Salt  Lake  City 
Seattle 
St.  Louis 
Washington. 

D.  C. 

loo.?^£M'Agspv.''oarcT,  cONSTTCP  ""i?a5g£g..^'vs^!g?y^ 

M  -x'T^rf  r  y^%  rrr 
m    vff     #,f  #/v  #< WISTS 

i,^^  More  Lift 
1^  per "    Pound  Pull Oi  -r^:^  y-.^>i.^-:f  a^  vic<;aaa 

IN  ease  and  speed  of  hoisting,  Cyclones 
are  unexcelled.  The  gyrating  yoke, 

an  exclusive  hoist  development  vi^hich 

keeps  two-thirds  of  all  lift  gear  teeth  al- 
ways in  mesh,  plus  roller  bearings 

throughout,  means  smoother  action,  a 
faster  lift  and  less  muscular  energy  ex- 

pended on  the  hand  chain. 

A  Cyclone  Hoist  traveling  upon  a 
C.  M.  Track-S3^tem  makes  material- 
handling  easier  and  speedier  all  through 
the  plant. 

We  have  capable  distributors  in  all  locali- 
ties to  aid  you  in  laying  out  material- 

handling  and  hoisting  systems  and  submit 

estimates.    Catalog  on  request.      Write. 

Che  ChisKolm -Moore  b\£6.  Co. 

Clevelana.  O.  * Hoists  Craues         Trolleys 
BRANCHES:    NEW  YORK    i    CHICAGO    :    PITTSBURGH 
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"A  TOOL  FOR  EVERY  MACHINE  THAT  BORES'^ 

46 

Maximum  Production  Guaranteed 

THE  above  illustrates  how  one  large  plant  maintains  high- 
est boring  production  and  maximum  efiBciency  with  Davis 

Expansion  Boring  Tools.  On  this  difficult  job,  the  rough- 
ing and  finishing  cut  is  taken  in  two  diameters  with  a  separate 

tool  of  each  size  for  each  operation.  This  method  enables  the 
operator  to  set  all  cutters  to  standard  size,  allowing  the  machine 
to  produce  to  capacity;  the  only  interruption  occuring  when 
expanding  cutters  to  compensate  for  wear  or  replacing  dull 
cutters  with  a  sharpened  set 

Let  our  Engineering  Department  assist  you  in  solving  similar 
problems  in  you  own  shop — without  obligation. 

Micrometer  Adjustment 

For   Expanding'  Cutters   to 
Compensate  for  Wear. 

Style  "V"  Tool for  Turret  Lathes, 
Turret  Boring  MilU, 
etc. 

DAVIS 

Expansion 
Boring  Tools 
and  Reamers 

No  matter  how  modem  or  efficient  a  machine 
may  be,  its  production  is  governed  entirely  by 

the  character  and  efficiency  of  its  cutting  tools  or 

tooling  equipment.  Maximum  production  on  any 

machine  is  only  possible  vrhere  high-class  equipment 
is  used;  hence,  for  greatest  efficiency  and  economy, 

all  boring  and  reaming  operations  should  be  per- 
formed solely  with  Davis  Expansion  Boring  Tools 

and  Reamers. 

Davis  Tools  are  high  grade  in  every  respect.  They  posi- 
tively have  no  equal  for  rapid,  accurate  and  economical 

production  on  any  type  of  machine.  Our  guarantee  of  a 
25%  saving  in  boring  costs,  backed  by  18  years  of  experi- 

ence, is  assurance  of  best  results  that  can  be  obtained. 

Cutters  in  Davis  Tools  are  quickly  and  accurately  ex- 
panded to  compensate  for  wear  or  to  bore  any  size  within 

range,  by  means  of  a  practical  micrometer  adjusting  fea- 
ture— only  a  minute  required  to  adjust  and  lock  the  cut- 

ters to  correct  size. 

Remember — the  output  of  your  machines  depends  on  your 
judgment  in  selecting  the  correct  tooling  equipment.  You 
will  not  make  a  mistake  by  equipping  all  of  your  ma- 

chines that  bore  or  ream,  with  Davis  Expansion  Boring 
Tools  or  Reamers. 

Send  for  Bulletin  No.  302-A  and  AR-2 

DAVIS  BORING  TOOL  CO. 
INCORPORATED 

3710-20  Forest  Park  Blvd. 

St.  Louis,  Mo.,  U.  S.  A. 
Established  1903. 

Davis    Expansion   Reamers 
SHELL  TYPE 

Made  in  three  distinct  styles  and  all  sizes. 
Also  made  in  solid  body  type^  both  straight  and 

taper  shank. 

LARGEST  EXCLUSIVE  MANUFACTURERS  OF  EXPANSION  BORING  TOOLS  AND  EXPANSION  REAMERS. 
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WHERE  EXTREME  ACCURACY  IS  REQUIRED 
As  concerns  tool  equipment,  the  trend  of  the  times    points   only  in   one  direction    and   that   is  to  the 
absolute   necessity   of   using  modern   machine  tools  of  the  highest  producing  value. 
Reed-Prentice  Geared  Head  Lathes  are  entirely  modern  in  design  and  give  the  production  that  con- 

ditions demand.     Furthermore  they  will   meet  the    most   exacting    standards    of    accuracy    and    dur- 
ability. ' 

They  are  built  in  sizes  from  12  in.  to  27  in.  and   can  be  arranged  for  belt  or  gear  connected  motor 
drive.  ' ., 

LATHES— PLANERS— MILLING  MACHINES— MILLING  CUTTERS 

REChER-UILUNG  7i  DEED-DRENTICE  PO. U  MACHINE   lYI COMPANY    Vl    It  V  U 

677  CAMBRIDGE  STREET,  WORCESTER,  MASS. 

Baitt  oncf.  Clereltmd,  Indianapolis,  Detroit,  New  York.  Agmti:  Dale  Ma- 
chinery Co.,  Chicago,  111. ;  Normoylc  &  Lapp,  5 1 4  Uberty  Bldg.,  Philadelphia, 

Pa.;  M.  D.  Larkln  Supply  Co.,  Dayton,  Ohio;  O.  R.  Adams.  Buffalo  arnj 
Bocheiter.  N.  Y. :  H.  A.  Smith  Machinery  Co..  Syracuse.  N.  Y.;  W.  M.  Pattison 
Supply    Co.,    Clevoland.    Ohio;    McCoy-Braudt    Machinery    Co.,    Pittsburgh,    Pa.; 

WMtcomb-Blaitdell    Atents    only:      Fairbanks    Co.,    Pittsburgh  and    St.    Louis. 
Becker    AffevU    only:     F.    E.    Satterlee    Co.,    Minneapolis,    Minn.  Cutter    Asenta: 
(leorge   T.    .\itken.    Associated    Service   Building,    Buffalo;    J.    L.  Stone-Leidy   Co., 
.\Iachinei-y    Hall.    Chicago;    M.    D.    Larkiri    Supply    Co.,    Dayton,  Ohio;    Nonnoyle 
&  Lapp,  514  LitKrty  Buildinc,  Philadelphia,  Pa. 

Salet  Office*  and  AgenU  have  stock  oj  cttttws  tor  prompt  deUveriea. 

Universal  Turret  Lathes,  3  Sizes 

Screw  Machines,  5  Sizes 

Cutting  the  Cost 
The  production  manager  says — "Greater  production  and 
cheaper  tool  maintenance  is  what  we  want.  Our  present 
method  is  doing  them  in  from  seven  to  ten  minutes  each, 
and  requires  three  machines  to  meet  our  demands.  Can 

you  better  that?"  (He  was  talking  about  differential 
housingii,  at  one  of  the  world's  largest  auto  corpora- 

tion's  plants). 

We  guaranteed  to  do  them  in  i'A  minutes,  and  the  special 

How  much  can  we  save  for  you't 

!■■-                             "^. 
1 

L       ̂   '^-m.        II r  1  ̂ '' 

'     ̂     ""'^-^ 
te  ̂ ^^^^^^^^^^V' 

.e^^^^ l^^^^^^l^^^^^^^k.          ^X^^^^^Bd 

tooled  No.  3-B  Universal  Turret  Lathe  more  than  met 
expectations.  The  a=verage  time  is  214  minutes.  One 
No.  3-B  Universal  Turret  Lathe  is  now  doing  the  work 
formerly  done  on  three.  Some  saving.  Six  seconds  for 
chucking  in  the  W.  A.  Barker  Wrenchless  Chuck  is  an 
important  factor  in  time  saving  on  this  job  too.  The 
work  is  removed  while  slowly  coming  to  a  stand  still. 
All  in  all  it  is  only  characteristic  of  the  Foster  way 
of   doing   things. 

It  IB  well  worth  investigation. 

FOSTER  MACHINE  CO.,  Elkhart,  Indiana 
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jm 
Why  One  Foreman 
Likes  This  Lathe 

"We  utilize  this  machine  (Ryerson-             This  extract  from  the  report  of  the 
Conradson  lathe)  to  great  advantage         foreman  to  his  superior  emphasizes 
in  roughing  out  wrist  pins  knuckle-         the  all-around  abiUty  of  the  Ryerson- 
pins,  etc.,  from  second-hand  engine         Conradson    lathe.     Of    sturdy    con- 
truck  axles  and  also  get  very  good  re-         struction   throughout,  the  Ryerson- 
sults  on  motion  work  pins  and  bush-         Conradson  lathe  embodies  the  most 
ings.  due  to  the  benefits  derived  from         recent  developments  of  machine  tool 
the  hollow  headstock  spindle  (which         design. 

isunusually  large)    Wecan  run  a  bar             Centralized  apron   control,  direct 
of  tubmg  through  this  ho  low  spindle.         ̂ ^^^^  d^ive,  speed  and  feed  shifting 
bore,  turn  and  cut  off  the  bushings         ̂ j^ji^  ̂ he   spindle  is  in  motion  and 
with  one  setting.                                              ^^pjj  ̂ ^^^^^  f„^  ̂ j^^^^j  ̂ .^^^i^g  ̂ ^^ 

— General  Foreman.         features  that  produce  low  cost  repairs. 

Ask  for  a  Copy  of  Bulletin  1 .301 

Joseph  T.  Ryerson  &  Son 
Established    1842              Incorporated    1888 

(PLANTS:     CHICAGO    ST.  LOUIS     DETROIT     BUFFALO     NEW  YORK 
OFFICES:     MINNEAPOLIS     MILWAUKEE     DENVER     HOUSTON     SAN  FRANCISCO 

IffERSON  MACHINERY 
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The  Gage  Method The  Hartness  Method 

Talk  About  Saving  on  Screw  Thread  Inspection ! 
Here's  an  object  lesson  in  cost  reduction. 

Look  at  the  size  of  the  force  you  have  to  mainlain  for  screw  thread  inspection 

when  you  use  the  antiquated  gage  method. 

And  then  lock  how  one  man  with  a  HARTNESS  COMPARATOR  can  handle  it. 

But  that  isn't  all.  The  gage  method  REJECTS  some  of  the  BEST  screws  and 
ACCEPTS  some  of  the  WORST.  The  Hartness  method  accepts  the  best  and 

rejects  the  luorst. 

Production  is  increased  by  the  Hartness   method  many  times  over. 

In  short,  you  get  better  quality  threads  at  a  much  higher  rate  of  production 
with  less  labor.     Is  it  not  all  that  could  be  desired? 

Jones  &  Lamson  Machine  Co.,  Springfield,  Vt.,  U.  S.  A. 

riiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiii^ 
iiiiiitiiiiiiiiiiiiiiiiuiini iiuimimimmmmiimiiiiiuiiiiiiiiiiiiiiiimmiimiiiiiiiiiuiiiii   iiiiiiiiiiiiiiiiii      siiiiiiimiiiiiniir   inmiMimiiiimiiiliiiiiimimiiiiiiiiiiiiiiiiiiiiiitiniiiiiimiiiiriiiimiiiimilllimiitiiimiiiinmiiiii   umiii£' 

I   1   DIAMOND 
I    I  TOOLS 

hold  their  cutting   edecs   for   months.      Can   easily  be 
sharpened  and  will  last  foi   years.     Leave  a  smooth,  true 
atid    finished    surface.        These    special    shaped    carbon, 

black   diamond,    pointed   tools    are   best   for   turning 
paper,  cotton,  corn  husk,  rag,  fibre,  hard  rubber,  etc. 

They  turn  out  a  Urge  number  of  pieces  of  ex- act uniform   size. 

THOS 
38  Gold  Street 

DICKINSON New  York 

Successor  to  John  Dickinson.    Estab.  1796 

,'iiiilmiiuinMiiMuiiiMnuiiiiiiiiiiiiiiiiiiiniininMniiiiiiMiinuMiiiininiiitiiiiuiiiitiiiiiiiiiiiii">>iiiiiiiniiMiiiiiiiiiiiiiiiiiiiniitiiiii5 

uMiiiiiii   iniiiiinmiiinniMiiiinimiiniiiiininiHiihiiiniiiiiiiiiuMniniMiinmnniMminiiiiimilMlimmimummuiiimuiiiuin 

Electric  Industrial  Trucks 
When  you  want  good  Diamonds  for  truing  your  grinding     | 

wheels  send  to  | 

ARTHUR  A.  CRAFTS  &  CO.  I 
I                               125  Summer  St.,  Boston,  Mass.  |     I 

I                       Write   for   Boolilet.    "Diamonds    Used   in    Tools."  =      | 
''.<   iiiiiiniiuiiiiiniiiiiii   imriiiiiiijim   iiimiimiiiiiiiijiiiiiimmiiiiiiiiiiiiiiitiiiiiiiiiiimiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiin 

|niiittiuiiiiiiiinniiiiiniiHiiiiiiiiMniitMiiiititiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniMiiiiitiiiiiiiiiiiitiiiiiiiiiiini.iiiiiiiiiiiitMiiiiiiiiiiniiintm 

85%  Furnished  on 

REPEAT  ORDERS 
Request  Booklat  811 

The    Elw«ll-Parker    Electric    Co. 

Clevejand,  Ohio 

'UCK8  MMH^ 

Made  in  eleven 
sizes   from   cold 

drawn    strip    steel.      Let    us 
send  you  samples  and  quote 

prices. 

Rock  wood  Sprinkler  Company 
of    MaasachuBetts 

Worcester,   Mass. 

Improve   the    Appearance 
of  Your  Machines 

Rockwood     Pressed     Steel 

Machine     Handl^es    are     uni- 

form in  shape.     Their  clean- 
cut    lines    enhance    the 

appearance     of     your 
machines.     Coupled 

with  this,  they 

are  strong  and 

Miiiiniiiiiiiiiiiiiiiiiiiiiiiiiniiiiiulliriiniiiiiiiiiiiiiitiiiiiiitiiiiiiiiiiiiiiiiitiniitiiniiiiiiiiniiniiililllllillilillilillliiiiitiiiiiiiiiiililliiui; 

^iiiiiuiiiiiiiiiMuiiiiiiiiiiiiiiiiiiiiihiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiijiiiiiiiiiiiiiniiniiiiiiiimiiHiiiHiiiiiiiiiiiiiiiiiiiminiiiiiiil': 

I  Handiest  Tool  in  Your  Shop  | 
i    Indispensable    for    grinding    small    tools,    castings,    polishing,  1 
I     buffing.  I 

I    GUARANTEED   for  one  year!      Ball   Bearings  encased   in  | 
I    grease.    Made  in  ̂ 4,  J4  and  1  H. P.  sizes  for  either  D.C.  or  A. C.  I 

STANDARD  Portable  f 
Electric  Grinder  | 

'^Standard**  tools  never  heat  or  = 

stall.     Are    you    familiar    with  = 
the     line.      Get    catalog     today  | 

from  = 

Standard ELEC  IRIC  TOOL  CO. 
Cinciunati,  Ohio  | 

iiiiiiiiiHiitiitiiiiitiiiHiHuiiiumHiiiiiiHiiiiwiiiiiiiiiitiiHiUiHiiHiiiiiiiiunmiKiiin     ^MiuiHiiiiiiniiiuiiiiiiiiiiiiiiiiiiiuiimiiiiuMiiiiiiiiiiiiiiiuiuiiuuiuiiiiiiimiiiiiuiiiiiiiiiniiuiiuiiiiiiiiiimiiiiim 
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Railroad  Repair-Shop  Work 
Cutting  arid  Compressing  Packing  Rings— Portable  Keyseating  Device  —  Tools  for  Turning 

Spherical  Joints  on  Steam  Pipes — A  Convenient  Step  Ladder 

By  S.  ASHTON  HAND 
Associate  Editor,  American  Machijiist 

IN  MANY  railroad  shops  packing  rings  are  cat  apart 
with  a  hacksaw,  the  cuts  being  made  at  an  angle  bo 
as  to  let  the  point  at  one  part  of  the  ring  overlap  that 

of  the  other  part. 
At  the  Huntington,  W.  Va.,  shops  of  the  Chesapeake 

&  Ohio  Railway,  where  the  data  and  illustrations  for 

The  tool  is  shouldered,  the  corners  Of  the  shoulders 
being  rounded.  The  narrow  part  of  the  tool  cuts  the 
right  amount  out  of  the  rings  to  give  them  the  proper 
spring  when  closed.  Before  the  rings  are  severed,  the 
shouldered  part  of  the  tool  cuts  a  slot  with  rounded 
corners  in  the  inner  webs  so  that  when  each  ring  is 

I 

1 

1 ■ 
y^^i^^S"^""^-^-^     -^^^^^^^^B 

FIG.  1.     SPLITTING  VALVE  PACKING  RINGS.     FIG.  2.     SPLITTING  PACKING  RINGS 

FIG.  3.     CO.Ml'lvUaSXNG  VALVli-PACKING  KINGS.     FIG.  4.    BORING  THE  CROWN  BRASS  IN  A  DRIVING  BOX 

this  article  were  secured,  packing  rings  are  cut  apart 
on  a  shaper,  as  shown  in  Figs.  1  and  2.  In  Fig.  1 
packing  rings  for  piston  valves  are  being  cut  apart, 
four  at  a  time.  The  rings,  as  may  be  seen,  are  of  an 
L-shaped  section.  The  fixture  is  double  and  holds  two 
sizes  of  rings,  one  at  each  end  and  each  compartment 
is  curved  at  the  bottom,  as  at  A,  to  the  same  radius 

as-'that  of  the  rings  to  be  held. 

closed  the  slot  will  fit  over  a  pin  in  the  valve  head  to 
locate  the  ring  and  keep  it  from  turning. 

The  rings  shown  in  Fig.  2  are  for  main  pistons.  As 
these  rings  are  much  larger  than  va'"e  rings,  more  is 
required  to  be  cut  out  of  them  to  give  the  proper  ten- 

sion when  closed.  As  may  be  seen,  two  offset  tools  net 
in  a  holder  are  used,  one.  side  of^each  tool,  having  a 

tjhoulder  with  a  rounded  corner  "to  serve»the  same  pur 
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pose  as  the  rounded  corners  on  the  tool  shown  in  Fig.  1. 

After  cutting  apart,  valve  packing  rings  are  com- 

pressed and  the  outsides  turned  to  fit  the  valve  cham- 
ber.    The  operation  of  compressing  a  ring  is  shown 

FiG. 

f—
 

1 

. m 

1 

fi 

WM^^             II 

f  
  ( 1 

i 

6 

FIGS.  6  ANI>  7. 

seen  in  the  upper  part  of  the  cover,  enters  the  slot 
in  the  web  of  the  ring  and  prevents  any  slippage  while 
it  is  being  machined. 

In  this  shop  the  Moss  chuck,  described  in  the  article 
on  the  Richmond  shops,  is  used  on  the  vertical  boring 
mill  for  boring  driving  boxes;  but  instead  of  using 
wedges  to  hold  the  boxes  down  on  the  parallels,  cams 
attached  to  the  chuck  jaws,  as  at  A  and  B  in  Fig.  4, 
are  provided. 

Machining  the  outside  of  a  crown  brass  in  a  Bullard 
vertical  lathe  is  shown  in  Fig.  5.  The  brass  is  centered 
by  the  column  of  the  fixture  and  held  at  bottom  and 

top  between  cup-pointed  screws  in  the  base  and  upper 
flange. 

The  tool  shown  in  Figs.  6  and  7  is  used  for  keyseat- 
ing  axles,  both  for  the  wheels  and  the  eccentrics.  Re- 

ferring to  Fig.  6,  the  body  A  has  a  V-groove  planed  in 
the  under  side  for  locating  it  on  the  axle  to  which  it  is 
clamped.  The  end  mill  at  B  is  driven  by  a  portable 
pneumatic  motor  through  the  taper  shank  C.  The  cut 
is  regulated  for  depth  by  the  threaded  sleeve  D  while 
the  cutter  is  fed  longitudinally  by  the  ratchet  lever  E 
through  the  screw  G. 

The  device,  as  shown  in  Fig.  7,  is  equipped  with  its 
bolts  and  clamp  for  attachment  to  the  axle.  In  order 
to  save  weight,  the  device  has  been  made  narrow  and 
the  bolts  bent  to  span  the  axle.  The  bolts  are  held  in 
the  body  of  the  device  by  the  pins  A  which  pass  through 
eyes  in  their  upper  ends,  so  that  they  can  be  readily 
detached. 

A  device  for  turning  spherical  joints  on  the  steam 
pipes  of  a  Mallet  locomotive  is  shown  in  Figs.  8  and  9. 
Fig.  8  shows  the  device,  together  with  a  finished  joint, 
in  the  operating  position  in  the  lathe;  in  Fig.  9  it  is 
shown  in  position,  either  for  commencing  the   set-up 
or  for  removal  after  the  operation  has  been  completed. 

The  pipe  is  held  at  one  end  in  an  ordinary  four-jawed 
lathe  chuck  and  supported  at  the  outer  end  by  the  bush- 

ing A   and   the   bar  B,   the   latter   being   held   in  the 
tailstock  of  the  lathe.     In  operation  the  bushing  A  is 
located  within  the  steam  pipe  so  that  the  pivot  C  of  the 
swinging  lever  D  is  in  the  center  of  the  partial  sphere 
to   be  turned,   and   is   then   held   by   turning   out   four 
screws,  two  of  which  can  be  seen  at  E  and  G.    These 
screws  pass  through  a  flange  in  the  bushing  so  that 

their   heads   can    be    readily   reached 
from  the  inner  wall  of  the  flange.   The 

swinging  lever  is  again  pivoted  at  H 
to  a  bar  held  in  the  toolpost  of  the 
lathe.     Underneath  the  extreme  end 
of  the  swinging  lever  is  the  cutting 
tool  /,  so  mounted  that  it  is  at  the 
proper  height  and  with  provision  for 
revolving  it  horizontally.      When 
properly   set   the   point   of   this    tool 
must  be  directly  opposite  the  center 
of  the  pivot   C,  in   a  direction    at   a 
right-angle  to   the   axis  of   the   pipe, 
and  this  when  at  the  same  radius  as 

that  of  the  finished  joint.     The  regu- 
lar crossfeed  mechanism  is  detached, 

allowing  the  toolblock  to  occupy  any 
position    determined   b^-    the   angular 
position  of  the  pivots  in  the  swinging 
lever  D.     It  will  be  readily  seen  that 
the    tool,    controlled    and    guided    as 
shown,  will  describe  a  circular  path 

i^iivici}  FOR  jiiuLiNG  KEY  SEATS  whcn   motion   is   given  to   it  by  the 

TURNIXU  THE  OUTSIDE  OF  A  CROWiN 
BRASS 

in  Fig.  3.  The  ring  is  held  by  the  web  between  the 
plane  surfaces  of  a  plate  chuck  and  its  cover  by  a 
pressure  great  enough  to  hold  it  against  movement  by 
its  initial  spring.  While  slowly  revolved  in  the  lathe, 
the  roller  tool  shown  is  gradually  fed  against  the  out- 

side of  the  ring  until  the  ends  meet.  The  cover  is  then 
screwed  up  tightly  by  the  screw  in  the  center  and  the 
ring  machined  on  the  outside.    The  small  screw  to  be 
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FIGS.    8    AND   9.      DEVICE   FOR   TURXIXG   SPHERICAL,  JOINTS  ON  STEAM  PIPES 

FIG.  10.     TK.STl.XG  A  I'.\  L;U-\1ATI(J  DICILL. 

FIG.   11.      THE   PROOF  OF  THE  TiiST 

longitudinal  feed  of  the  lathe.  The  swinging  lever  is 
curved  so  that  it  will  not  interfere  with  any  part  of 
the  work  during  the  operation. 

Tests  of  pneumatic  drills  are  regularly  made  to  de- 
termiine  their  efficiency  as  compared  with  records  taken 

J      from  new  drills,  and  the  testing  apparatus  is  shown  in 
Fig.   10.     Pressure  equal  to  that  put  on  the  drill  in 

FIG.    12.      TRANSl'EHRI.VG    A    .MAI-I.ET  COMPOUND.      FIG.   13.      A   CONVENIENT   STEP  I.ADDER 
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regular  operation  is  obtained  by  a  screw  operated  by 
the  pilot  wheel  A.  The  power  delivered  is  weighed  by 
the  small  prony  brake  B,  and  indicated  on  the  gage  C, 
to  which  the  pressure  is  transmitted  through  oil,  com- 

pressed by  the  turning  action  of  the  brake  in  the  cyl- 
inder D.  The  air  pressure  on  the  line  is  shown  by  the 

gage  E,  while  the  tool-o-meter  G  registers  the  amount 
of  air  consumed. 

By  a  comparison  of  these  readings  with  those  re- 
corded from  tests  of  drills  in  good  condition  the  rela- 

tive efficiency  of  the  drill  under  test  can  be  determined. 
As  a  further  proof,  the  consumption  of  air  is  taken 
with  the  drill  in  actual  operation,  the  drill  being 
mounted  as  shown  in  Fig.  11.  With  such  means  for 
testing  the  drills  it  is  a  very  easy  matter  to  tell  when 
they  need  overhauling. 

Transferring  a  Mallet  locomotive  from  one  track  to 
another  requires  the  service  of  two  cranes,  as  shown 
in  Fig.  12,  and  the  operators  must  work  well  together 
if  the  transfer  is  to  be  accomplished  without  accident. 

The  deck  of  an  engine  under  repairs  is  neither  easy 
of  access  from  the  shop  floor,  nor  is  it  a  safe  place  to 
work  without  some  protection  at  the  rear.  In  Fig.  13 
is  shown  a  portable  ladder  for  use  at  the  rear  end  of 
an  engine.  As  can  be  seen,  access  to  the  deck  can  be 
had  from  both  sides  and  the  platform  at  the  top  forms 
an  extension  to  the  deck.  In  addition  the  railing  at 
the  rear  of  the  platform  prevents  the  shopmen  at  work 
.from  accidentally  stepping  off  into  space. 

Turning  Vitrified  Abrasive  Wheels 
with  a  Steel  Tool 
By  a.  Lambercier 
Geneva,   Switzerland 

On  pages  53,  140  and  210  of  American  Machinist, 

there  appeared  an  article  on  the  manufacture  and  use 
of  diamond  tools  that  was  of  interest  to  me,  especially 

as  I  had  just  concluded  an  experiment  in  the  boring 
of  large  abrasive  wheels  by  means  of  steel  tools. 

In  our  machine  shop  where  we  do  many  kinds  of 

special  jobs,  we  not  infrequently  have  occasion  to  en- 
large the  hole  or  modify  the  shape  or  face  of  hard, 

vitrified  wheels  and  when  much  material  has  to  be 

removed  we  have  experienced  difficulty  with  the  ordi- 
nary   form    of    diamond    tool    held    in    a    steel    holder. 

We  had  never  given  serious  thought  to  the  possibili- 
ties of  accomplishing  the  result  in  some  other  way  until 

we  were  confronted  with  the  problem  of  enlarging  the 
bore  of  eight  24  x  2-in.  alundum  wheels  from  8  in.  to 
10  in.  in  diameter.  This  job  was  made  necessary  by 
immediate  need  for  the  wheels  and  the  impossibility  of 
securing  quickly  from  the  factory  (alundum  wheels  are 
made  in  America  and  we  are  in  Switzerland)  wheels  of 
the  right  bore  of  10  inches. 

We  had  in  stock  a  sufficient  quantity  of  the  wheels 
that  were  right  in  every  respect  but  the  size  of  the  hole 
and  our  job  was,  therefore,  to  remove  approximately 
57  cu.in.  of  alundum  abrasive,  grain  46,  grade  K,  from 
each  of  the  eight  wheels. 

The  first  wheel  was  mounted  by  means  of  four  wooden 
jaws  upon  a  large  oaken  faceplate  and  the  boring  started 
with  the  best  diamond  tool  we  had;  but  by  the  time  the 
hole  had  been  enlarged  \l  in.  in  diameter  this  tool  was 
worn  out,  and  a  second  tool  lasted  only  just  long  enough 
to  finish  the  first  wheel.  At  this  rate  the  job  might 
have  consumed  perhaps  two  dozen  diamonds. 

It  was  at  this  stage  that  the  idea  came  to  me  of  the 

possibility  of  actually  "turning"  or  "boring"  out  the 
excess  stock  by  means  of  a  steel  tool.  With  the  fore- 

man I  went  to  the  scrap  box  where  we  selected  an  old 
Swiss  file  about  12  in.  long.  Breaking  the  tip  by  strik- 

ing the  file  sharply  across  an  anvil  so  as  to  secure  a 
perfectly  sharp  edge,  we  ground  it  on  the  tool  grinder 
to  an  angle  something  like  a  lathe  tool,  to  give  the 
necessary  clearance. 

This  tool  was  clamped  in  the  toolpost  of  the  lathe  and 
the  work  of  boring  started  by  pulling  on  the  belt,  as  the 
slowest  power-driven  speed  of  which  the  lathe  was 
capable  was  far  too  fast.     I  soon  discovered  that  this 

Nundum  vifrifted grinding  nhee/ 

2"  face 
8' hole 

grade  46  K d^  '^OL/fside  diam  of  whsel 

10" 

.....J 

Dotted  tinea  indicate  how  cuts  have  been 
successirelq  taken 

TURNING   VITRIFIED   WHEELS  WITH    STEEL   TOOLS 

tool  worked  as  well  as  a  bortz  diamond  and  that  the 
deeper  the  cut  taken  the  better  it  worked. 

The  corner  of  the  hole  was  taken  off  upon  a  45-deg. 
bevel  until  the  outer  diameter  of  the  bevel  reached 

10  in.  Then  the  cuts  were  taken  radially  as  shown  in 
the  sketch,  about  i  in.  depth  of  cut  and  i  in.  feed,  until 

the  diameter  of  the  hole  was  within  -fc  in.  of  size;  then 
a  single  cut  was  taken  from  front  to  rear,  finishing 
the  hole. 

As  soon  as  the  possibility  of  success  was  apparent  a 
power  drive  was  applied  to  the  lathe  by  mounting  a 
6-in.  pulley  in  the  lathe  in  the  next  row  and  belting  from 
it  to  the  largest  step  on  the  cone  of  the  lathe  in  which 
the  work  was  being  done.  By  using  the  back  gears  of 
both  lathes  we  were  able  to  get  a  rotative  speed  of  four 
turns  in  five  minutes,  corresponding  to  a  cutting  speed 
of  about  25  in.  per  minute. 

On  the  first  cuts  great  care  was  taken  for  fear  that 

the  pressure  might  cause  the  tool  to  "dig"  and  break- 
out pieces  of  the  material,  but  this  did  not  happen. 

At  the  speed  and  feed  mentioned  there  was  no  apparent 
wear  upon  the  tool,  but  the  slightest  increase  of  rotative 
speed  above  this  point  resulted  in  immediate  disaster  to 
the  cutting  edge. 

From  this  experiment  I  should  say  that,  given  a  suffi- 
cient depth  of  material  to  be  removed,  there  is  no  longer 

need  for  diamond  tools  for  turning  or  boring  vitrified 
wheels.  A  cut  of  less  than  ̂ 2  in-  would  simply  wear  out 
the  tool  of  hardened  steel;  and  here,  probably,  the 
diamond  remains  the  only  possible  working  tool. 

Under  the  best  of  conditions  it  would  probably  be  the 
limit  of  elasticity  of  the  steel  that  governed  the  depth 
of  cut  and  rate  of  feed,  but  within  its  limits  the  steel 
tool  is  to  be  preferred  to  the  diamond  for  several reasons. 

The  time  of  boring  the  first  wheel  by  this  method  was 
about  four  hours  "floor  to  floor,"  and  it  was  done  at  one 
grinding  of  the  tool. 
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Allowing  for  Gage  Wear 
Shall  Master  Gages  Have  a  Fixed  Tolerance  or  Shall  Allowance  Be  Made  for  Wear? 

American  and  British  Points  of  View  at  Variance 

By  R.  DUMAS  and  E.  C.  PECK  -    . 

INTERCHANGEABLE  manufacture  is  so  closely  tied 
up  with  the  question  of  gages  and  tolerances  that 
a  thorough  understanding  of  the  subject  is  necessary 

to  avoid  confusion  and  to  secure  economical  manufac- 
ture.    One  of  the  troublesome  problems  is  that  of  the 

a00O\\l-S480ma)i. 

a004iV.2440  min. 

Extrcmo  tolerance  -  0.OO4 

,,],^faOOOO\\I.Z440 

Net  to/erance  -QD034 

'■^1°  *am7\-\I.Z447 

Mai^imum  looseno^  b^cxtrcpie  tolerance  -  0.0/00 
Maximum  fcoseness  hy   net  tolerance  -  00094 

Mafimum  tightnos.%  by  extreme  tolerance  ■  00020 

Maximum  tigtifness  by  net  tolerance       •  O.OOgS 

ILLUSTRATION  OF  RELATION  BETWEEN  DIMENSIONS   OF 
WORK  AND  GAGEIS 

wear  of  gages  and  the  way  in  which  this  wear  affects 
the  work  to  be  gaged. 

There  are  two  diametrically  opposed  points  of  view 
as  to  gage  wear,  one  which  we  may  perhaps  call  the 
American  viewpoint  since  its  general  acceptance  grew 
out  of  the  war  experience  of  the  U.  S.  Army  Ordnance 

Department,  is  "that  the  component  dimensions  as 
represented  by  master  gages  must  never,  from  any 
cause,  be  exceeded  either  from  wear  of  gages  or 

inaccuracy." 
The  British  Method  of  Gaging 

The  other  view,  held  and  practiced  by  the  British 
War  Office,  allowed  a  tolerance  for  wear  of  the  master 
gage  and  made  a  second  set  of  tolerances  to  cover  this. 
The  two  practices  compared,  in  the  following  letters, 
are  from  R.  Dumas,  works  manager  of  the  British 

Thomson-Houston  Co.,  and  E.  C.  Peck,  general  superin- 
tendent of  the  Cleveland  Twist  Drill  Co.  It  must  be 

remembered  that  the  latter  was  a  Lieutenant-Colonel 
in  the  Ordnance  Department  in  complete  charge  of 

gages  and,  that  in  this  capacity,  he  put  the  depart- 
ment on  a  sound  manufacturing  basis  so  far  as  muni- 
tions were  concerned.  Mr.  Dumas  considers  the 

American  practice,  as  taken  up  by  the  American  Society 
of  Mechanical  Engineers,  unsound  and  states  his  case 
as  follows: 

"If  manufacturer  B  contracts  to  make  certain  parts, 
such  as  plugs,  for  customer  A  to  certain  prescribed 
limits,  customer  A  is  not  entitled  to  reject  any  parts 
which  come  up  to  the  extreme  limits  mentioned.     Cus- 

tomer A  is  entitled  to  gage  the  parts  in  order  to  see 

whether  manufacturer  B  has  complied  with  the  re- 

quirements. 
"If  he  is  doing  this  with  a  limit  gage,  then  it  is 

clear  that  the  'go  on'  end  of  the  gage  must  not  reject 
any  work  which  is  up  to  the  extreme  limit,  and  as  gages 
in  themselves  must  have  a  tolerance  it  is  clear  from 
this  that  the  gage  tolerance  must  be  on  the  plus  side. 
If  the  gage  tolerance  were  inside  the  limits,  then  it 

might  easily  result  in  parts  being  rejected  which  com- 
plied with  the  initial  requirements,  and  manufacturer 

B  would  then  have  legitimate  cause  for  complaint. 
"It  will  be  seen  then  that  the  legal  aspect  of  the  case 

determines  the  question,  and  it  can  be  said  with  cer- 
tainty that  the  extended  experience  obtained,  when 

working  on  this  basis  during  the  war  and  since,  has 
demonstrated  that  no  practical  objection  to  it  exists. 

"It  is,  in  point  of  fact,  a  convenience,  as  it  is  so 
desirable  as  to  be  practically  necessary  to  arrange  for 

a  slight  difference  to  exist  between  work  and  inspec- 
tion gages,  in  order  to  insure  that  work  passed  by  the 

'work'  gages  will  run  no  illegitimate  risk  of  being 

rejected  by  inspection  gages." 
Mr.  Peck  replies:  "I  am  entirely  familiar  with  the 

system  carried  out  by  the  English  in  their  munitions 
works  during  the  war. 

"When  I  took  hold  of  the  gage  business  in  Washing- 
ton, I  found  about  half  of  the  people  trying  to  adhere  to 

the  English  doctrine  and  the  other  half  bitterly  opposed 
to  it.  I  made  quite  an  extensive  study  of  the  practical 
use  of  it  before  coming  to  a  decision  as  to  what  our 
own  practice  would  be  from  then  on.  In  my  estimation, 
it  was  their  practice  of  having  a  plus  tolerance  on 
inspection  gages  which  caused  the  most  of  their  trouble. 

"The  first  thing  I  laid  down  for  our  observance  in 
the  Army  was  that  the  component  dimensions  as  repre- 

sented by  master  gages  must  never  from  any  cause 
whatever  be  exceeded  either  from  wear  of  gages  or 
inaccuracy.  This  fundamental  is  conceded,  by  those 
who  know  the  subject,  to  be  so  sound  that  it  is  rarely 
questioned.  The  old  timers,  generally  those  who  think 
they  adhere  to  a  tolerance  but  do  not,  favor  the  practice 
used  by  England  during  the  war. 

"This  subject  was  very  extensively  gone  into  by  the 
Screw  Thread  Commission  on  its  visit  to  England,  and 
we  spent  an  entire  day  discussing  it.  Every  one  at 
the  conference  table  except  one  man  from  the  Woolwich 
Arsenal,  conceded  the  superiority  of  our  method  and 
also  the  economy  in  both  production  and  gages. 

"Proof  of  my  statement  that  the  system  which  I 
advocate  works  out  is  that  immediately  following  its 
understanding  and  adoption,  gage  troubles  became  less 
and  less  until  finally  they  were  practically  nothing. 
Under  the  English  system  they  never  got  any  less  and 
there  was  always  a  constant  quibble  over  how  much  over 
a  mark  a  gage  could  wear. 

"The  following  example  will,  I  think,  make  this  per- 
fectly clear:  The  accompanying  illustration  represents 

the  method  I  advocate.     Either  snap  or  ring  gages  can 
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be  used  and  a  check  or  plug  made  to  master  gage 

dimension  will  check  the  inspection  gage  against  wear- 
ing beyond  the  limits.  Where  the  inspection  gage 

rejected  work  on  account  of  0.0004  in.  (a  very  small 

amount)  and  the  producer  objected,  the  work  was  rein- 

spected  with  an  inspection  gage  worn  to  master  gage 

size.  However,  this  was  rare,  and  most  manufacturers 

preferred  to  work  farther  away  from  the  danger  line. 
"The  English,  in  a  lot  of  their  work,  put  on  a  second 

set  of  tolerances  equal  to  wear  limit  of  the  inspection 

gages  and  began  their  inspection  gage  at  master  gage 
size  and  then  made  a  second  master,  say  0.0004  in. 

large,  and  allowed  the  inspection  gage  to  wear  to  this 
limit.  This,  of  course,  always  violates  the  fundamental 
that  component  limits  must  not  be  exceeded.  In  fact, 

it  sets  up  limits  and  then  destroys  them." 

Instructions  to  Workmen 
By  C.  J.  Morrison 

There  are  two  extremes  in  giving  instructions  to 
workmen  and  they  are  about  equally  bad.  In  one  method 
no  detailed  instructions  are  given  while  in  the  other 

specific  directions  are  given  for  each  detail  of  an  oper- 
ation. The  first  method  denies  the  workmen  help  from 

those  who  are  in  a  position  to  make  a  careful  study  of 
operations  and  leaves  him  to  guess  at  cutting  speeds 
and  devices  which  may  be  used ;  while  the  second  method 
kills  initiative  and  confines  the  thinking  to  those  who 
issue  the  instructions. 

The  operator  on  a  vertical  boring  mill  was  handed 
detailed  instructions  covering  the  turning,  boring  and 
facing  of  an  iron  casting;  he  religiously  followed  the 
instructions  so  that  each  piece  was  completed  in  the 
estimated  time  of  ninety  minutes.  The  man  who  had 
made  the  schedule  was  delighted  and  the  operator  had 
nothing  to  say,  but  when  the  superintendent  came  along, 

trouble  started.  He  demanded  of  the  operator,  "Are 
you  trying  to  take  as  long  as  possible  on  that  work? 

Don't  you  know  that  you  can  turn  and  bore  at  the  same 
time?"  To  which  the  laconic  reply  was  given:  "Yes, 
I  know  it,  but  the  instructions  don't  want  it  done  that 
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FIG.   1.     TIME  CARD 

way."  An  explosion  followed  and  ended  with  orders 
to  "forget  the  instructions."  The  castings  were  then machined  in  sixty  minutes  each. 
A  means  that  has  been  very  successful  is  to  give  all 

the  information  that  may  be  needed  as  a  guide,  but  to 
put  no  limit  on  thinking  or  individual  effort.  Cards 
as  shown  in  Fig.  1  were  used  and  a  card  was  given  out 
with  each  job  ticket.  The  entries  except  "Time"  need 
no  explanation  except   it  might  be  well  to  state  that 

symbols  were  used  for  the  operations  and  that  under 

"Remarks"  any  useful  suggestions  or  necessary  cautions 
were  entered. 

The  time  was  divided  into  two  parts,  the  "P.A."  being 
preparation  allowance  or  time  necessary  to  get  the 
machine  ready  to  begin  work  and  to  restore  it  to  normal 

condition  after  completing  a  job,  while  the  "O.A."  was 
the  operating  allowance  or  time  necessary  to  perform 
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FIG.   2.      SPEEDS  OF  A   BELT-DRIVEN   LATHE 

the  necessary  operations  on  each  piece.  Naturally  the 
P.A.  would  be  allowed  only  once  while  the  O.A.  would 
be  given  as  many  times  as  the  number  of  pieces  called 
for  on  the  job  ticket  and  the  total  time  would  be  the 
P.A.  plus  the  O.A.  for  all  the  pieces. 

As  a  further  guide  each  machine  was  provided  with 
a  card  showing  the  possible  cutting  speeds.  Fig.  2 
shows  the  card  for  a  typical  belt-driven  lathe  and  inci- 

dentally shows  the  limitations  of  such  a  machine.  In 
the  case  of  a  crank  shaper  the  maximum  speed  attained 
for  each  combination  of  stroke  and  shaft  speed  is  shown, 
but  no  explanation  seems  necessary  for  the  speeds  used 
in  the  cases  of  other  machines. 
Beyond  the  information  described,  the  men  were 

allowed  to  work  out  their  own  salvation  and  were  gen- 
erally able  to  do  so,  but,  of  course,  there  were  cases 

where  the  prescribed  time  would  not  be  made  and  there 
would  be  a  request  to  see  the  detail  sheet,  which  meant 
the  sheet  upon  which  the  time  estimate  had  been  made 
and  which  naturally  showed  all  the  details  such  as  num- 

ber of  cuts,  speed,  feed,  etc.  Usually  a  reading  of  the 
detail  sheet  solved  the  problem,  but  sometimes  not,  and 
then  a  request  would  be  made  for  a  demonstration.  In 
such  a  case  one  of  the  demonstrators  (men  selected  on 
account  of  their  skill)  would  take  the  detail  sheet  and 
perform  the  operations  just  as  laid  out,  and  would  usu- 

ally succeed  in  equaling  or  beating  the  estimated  time. 
Of  course  there  were  cases  where  the  time  could  not 

be  made,  due  to  a  variety  of  causes  such  as  hard  cast- 
ings, defective  tools,  machine  failure,  etc.,  or  a  mistake 

in  the  estimate.  In  all  such  cases  the  difficulty  would 
be  remedied  and  when  hard  castings  were  encountered 
the  extra  time  required  for  machining  was  charged 
against  the  foundry  and  soon  eliminated  hard  castings. 
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How  Franklin  Made  Rolls-Royce  Airplane 
Motor  Crankshafts 

Crankpins  and  Bearings  Drilled  to  Reduce  Weight — Finish  Boring  Two  Crankshafts 
at  Once — Special  Fixtures  for  Milling  and  Other  Operations 

By  FRED  H.  COLVIN 
Editor.   American  Machinist 

T HE  methods  used  by  the  Franklin  Motor  Car  Co.     the  main  bearings  rough-turned  in  the  Lo-Swing  lathe in   making  crankshafts   for   the   Rolls-Roj'ce   air-     as  shown  in  Fig.  1. 
The  crankshaft  was  driven  by  a  ball  chuck  which 

gripped  the  rough-turned  flange  at  the  end.  The 
seven    bearings    were    rough-turned    at    one    setting, 

plane  motors  are  interesting  as  showing  the  re- 
moval of  a  large  amount  of  stock  and  the  machining  of 

a  thoroughly  high-grade  crankshaft.     After  the  pre- 
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FIG.   3.     DKILLI.VG  FOli  LIGHTNESS.  FIG.  4.     DRILLING   FLANGE  HOLES 

liminary  straightening,  the  insides  of  the  crank  cheeks  each  with  its  own  broad-faced  tool.     All  the  toolblocks 
were    laid    out    to    insure    their    cleaning    up.      The  were  operated  at  once  from  one  pilot  wheel  by  means 

center  bearing  was  then  spotted  for  the  steadyi'e.st  and  of  the  chain  shown. 
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FIG.  j.     MILLING  ENDS  OF  CRANKS.     FIG.  6.     MILLING  THE  CORNERS   OF  CHEEKS 

Anothet"  view  of  this  set-up  is  shown  in  Fig.  2.  The 
substantial  steadyrest  is  shown  at  A.  The  tools  were 
kept  flooded  with  lubricant  from  the  main  pipe  B,  the 
hose  connections  C,  D,  etc.,  carrying  it  direct  to  each 
tool.  This  view  also  shows  the  chain  which  moves  the 
different  toolblocks  into  their  work. 

After  the  rest  of  the  bearings  were  turned  and  the 
outside  of  the  crank  cheeks  milled,  both  the  crankpins 
and  the  main  bearings  were  drilled  for  lightness.  The 
rough  drilling  of  both  is  shown  in  Fig.  3.  The  machine 
at  the  left  is  drilling  the  crankpins  and  the  one  at  the 
right  the  main  bearings.  This  view  also  shows  the 
construction  of  the  drilling  fixtures,  the  method  of 
clamping  and  adjustment  for  alignment.  The  use  of 
wooden  steps  to  enable  the  operator  to  easily  see  just 
what  he  is  doing,  may  find  uses  in  other  operations. 

The  drilling  of  the  lightening  holes  in  the  flange  was 
done  under  a  multiple  drilling  machine,  as  in  Fig.  4. 
The  flange  was  carefully  centered  by  the  clamping  jaws 
shown  at  A  and  B,  the  thrust  of  the  drills  being  taken 
by  the  step  at  the  bottom.  The  step  can  be  released  by 
the  treadle  shown  at  C. 

The  rounded  ends  of  the  cranks  were  milled  in  the 

rigid  fixture  in  Fig.  5.  The  shaft  was  clamped  at  every 
main  bearing,  swinging  bolts  being  used  for  quick 
handling.  Two  cranks  were  milled  at  each  setting,  the 
illustration  showing  the  two  center  cranks  in  position 
under  the  cutter.  A  noticeable  feature  is  the  chip 
guards  at  each  side  of  the  fixture.  These  guards  are  per- 

forated at  the  bottom  so  that  the  oil  or  other  cutting 
lubricant  can  drain  off,  leaving  comparatively  dry  chips 
to  be  taken  away. 

A  more  unusual  and  consequently  more  interesting 
milling  operation  is  shown  in  Fig.  6.  Here  the  knee- 
type  milling  machine  has  a  special  fixture  with  four 
small  auxiliary  milling  spindles  bolted  to  the  face  of 
the  column.  These  four  spindles  are  driven  from  a 
central  gear,  but  all  four  can  be  swung  around  a  central 
stud  A,  and  in  this  way  are  adjustable  for  position  by 
the  setscrews  shown.  This  arrangement  allows  them  to 
be  positioned  exactly  as  desired,  so  as  to  mill  just  the 
right  round  corner  on  the  crank  cheeks. 

The  two  lower  cutters  set  close  together  mill  the 
inside  and  the  two  upper  cutters  the  outside  corners. 
The  work  is  fed  vertically  past  the  cutters.  The  method 
of  supporting  the  crankshaft  and  clamping  can  be  seen 

FIG.  7.     FINISH  BORING  THE  CRANKSHAFT.     FIG.   8.      GRINDING  THE  CRANKSHAFT 
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by  noting  one  of  the  blocks  B  and  the  clamp  C.  The 
supporting  blocks  are  enough  narrower  than  the  cheeks 
to  allow  the  cutter  to  pass  without  interference. 

For  finish  boring  the  holes  in  the  crankshaft,  so  as 
to  insure  uniformity  and  aid  in  securing  proper  bal- 

ance, a  special  fixture  was  designed  for  the  double 
spindle  Jones  &  Lamson  flat-turret  lathe  as  shown  in 
Fig.  7.  This  fixture  handles  two  crankshafts  at  once, 
cutting  the  actual  machining  time  in  half  and  hardly 
doubling  the  time  required  for  handling.  As  shown 
the  crankpins  ?re  being  bored,  Nos.  1  and  6  being  in 
position  for  the  boring  bar.  The  method  of  clamping 
is  clearly  shown.  The  holes  through  the  main  bearings 
can  be  finish-bored  in  the  same  fixtures. 

All  the  bearings  are  finished  by  grinding,  as  shown 
in  Fig.  9.  The  special  driving  heads  at  each  end  have 
suitable  indexes  and  are.counterweighted  to  secure  bal- 

FIG.    9.      THE    FINISHED   CRANKSHAFT 

ance.    As  both  heads  are  driven  all  danger  of  torsional 
stresses  are  avoided. 

The  finished  shaft  is  illustrated  in  Fig.  9.  It  is 
finished  all  over  and  the  hollow  main  bearings  and 
crankpins  make  it  very  light  for  a  crankshaft  of  its 
size.  The  motor  has  twelve  cylinders  and  develops 
about  30  hp.  per  cylinder. 

T   iiiriiiirirllMlTriTliigp; 

A  Comparative  Production  Chart 
By  Roy  Booth 

The  most  straightforward,  comprehensive  and  read- 
able comparative  production  chart  I  have  ever  seen 

is  the  one  in  operation  at  the  Brantford,  Ontario,  plant 
of  the  Robbins  &  Myers  Co.  It  gives  at  a  glance  the 
rating  of  each  worker. 

The  chart  is  divided  into  sections,  each  section  rep- 
resenting so  many  pieces  of  work  produced.  The  stand- 

ard of  each  operation  is  given.  Producing  that  standard 
or  above,  that  number  of  pieces  is  marked  in  black  on 
the  chart.  Failing  to  make  standard  gives  the  man  a 
red  patch  (cross  hatched  in  the  illustration)  on  the 

chart.  If  he  is  absent,  an  average  of  his  past  two  weeks' 
work  is  taken  and  the  required  number  of  pieces  is  left 

blank.  If  this  absentee  allowance  were  not  made,  a 

wrong  impression  of  a  worker's  ability  would  be  shown. 
We  divide  the  girls  into  three  classes,  with  three 

different  rates  of  pay  and  three  different  standards  to 
maintain.  A  girl  in  class  C  (the  lowest)  must  produce, 
say,  ten  pieces  of  her  work  per  day.  If,  for  a  week,  she 
goes  beyond  her  standard  and  produces  that  of  B  class 
(thirteen  pieces),  she  is  raised  to  that  class  with  that 

standard  to  produce  and  a  higher  rate  of  pay.  Pro- 
ducing sixteen  pieces  (A-class  standard)  for  a  week 

raises  her  to  that  class. 
When  advancements  are  to  be  made,  the  chart  again 

shows  its  usefulness.  The  fastest  worker  does  not 
always  make  the  best  foreman,  it  is  true,  but  to  hold  a 
responsible  position  over  others  a  man  must  be  reliable, 
dependable,  and  a  leader  of  men  by  example. 

'A"  CLA,S5 DEPA.RTMENT    T5 

nDFD   I  RrriNNiNr  I  '  Space- 16  pieces  StoindCTrd=  16  pieces  per  c^oiu 
" .  ]  BLOinnini.  I     !{,     iZ    46   64  80    9fe    112    128  144  160   176    192  Z08  ??4  2A0  ?56  27?  ?S8  304  i?0  556  352  568  384  400  416  452  448  W  -480  «6  5  g    SIS 

"B"  CLASS 

Bertha  Coirr Windina 

Coils  ̂ 

Nov.1,1921 
Decl,l92l 

I  Space  -  16  pieces  Standard  =15  pieces  per  day 
16   -K    48  64   80    96   112    128    144  160  176    192   206  284  240  256  272  286  504  320  336  552  568  584  400  416  Aij,  448  464  480  496  5  2    5. 

Raiseol  toclossA  Nov.7 

Margaret  Kelso 

Windinq 

Coils 
Nov.1,1921 
Dec.1,1921 

'C"  CLASS 

Grace  Mario 

Winding 

Coils 

Nov.  I.  1921 

Decl,  1921 

1  Space  -  16  pieces  Standard  -  10  pieces  per  day 
16     52     4B   64    80    96    112    128    144    160    176    192    208  2Z>  240   256  272  g88  304  320  356  352  568  584  400  416  452  448  464  480  496  512    528 

DEPARTMENT    68 

SUB  DEPT.68  A I  Space- 4-0  pieces  standard.  40   pieces  per  day 
40   80    120  160  200  240  280  320  3M  400  440  480  i20  MO  600   640  660  720   760  800   640  880  920    960  1000  1040   1080    1120   IW   KM  1240   1280   1520 

COMPARATIVE  PRODUCTION  CHART 



958 
Vol.  56,  No.  26 

AMERICAN    MACHINIST r 

Cutting  Fluids 
Why  Adhesion  Is  an  Important  Lubrication  Factor — Relative  Physical  Properties 

Found  by  Tests— The  Best  Oil  for  Each  Operation  and  Material 

By  EUGENE  C.  BINGHAM 
Chemist,   Bureau    of  Standards 

IT  IS  a  curious  fact  that  so  many  of  the  very  common 

operations  of  our  ordinary  life  are  without  adequate 
explanation.  A  case  in  point  is  the  use  of  soap  as 

a  cleansing  agent.  It  used  to  be  said  that  the 

hydrolysis  of  the  soap  produced  an  alkali  which 

saponified  the  grease,  but  this  explanation  is  not  in 
accord  with  the  known  fact  that  soaps  act  very  well 

as  detergents,  even  when  the  grease  is  one  not  capable 
of  being  saponified,  for  example,  a  paraffin  oil;  to 
state  that  the  soap  emulsifies  the  grease  is  strictly  in 
accord  with  the  facts,  but  it  in  no  wise  explains  the 

phenomenon — it  merely  describes  it.  So  again,  the  use 
of  lard  oil  or  other  liquid  in  various  cutting  orperations 

in  the  machine  shop  is  universally  recognized  as  bene- 
ficial; but  there  is  general  disagreement  as  to  the 

cause  of  the  improvement  which  is  brought  about. 
Cutting  oils  are  used  partly  on  account  of  their  cooling 
value,  partly  on  account  of  their  value  as  lubricants. 
But  the  value  of  an  oil  as  a  cutting  lubricant  is  not 
measured  by  any  known  test. 

It  has  been  observed  that  the  greatest  wear  of  a 
tool  in  cutting  operations  is  often  not  at  the  point  of 
the  tool,  but  on  its  face  at  some  distance  back  from 
the  point.  This  is  a  striking  and  very  significant  fact, 
and  is  proof  of  the  very  great  friction  between  the 
chip  and  the  face  of  the  tool  at  some  distance  back  from 
the  point.  The  chip  often  adheres  to  the  tool  so  firmly 

that  a  "bead"  of  metal  appears  to  be  "welded"  to  the 
face  of  the  tool  so  that  it  is  necessary  to  remove  it 

forcibly.  It  has  therefore  been  suggested  that  the  cut- 
ting fluid  acts  primarily  as  a  lubricant.  Since  the 

lubricant  reduces  the  friction,  the  heat  which  otherwise 
would  have  been  developed  is  avoided.  If  the  lubricant 
also  removes  heat  by  conduction,  so  much  the  better. 

Advantages  of  Adhesion 

In  examining  the  properties  of  the  oils  which  might 
account  for  the  marked  superiority  of  the  fixed  oils, 
we  find  that  lard  oil  has  a  lower  temperature  coefficient 
of  viscosity  than  any  of  the  common  mineral  oils.  Lard 
oil  therefore  possesses  an  advantage  over  a  mineral  oil 
in  that,  although  it  is  relatively  fluid  at  ordinary  tem- 

perature, it  does  not  lose  its  viscosity  rapidly  at  high 
temperatures.  This  explanation  is  good  as  far  as  it 
goes,  but  unfortunately  it  is  not  sufficient.  There  is  a 
property  which  is  entirely  adequate  to  account  for  the 
differences  noted,  although  it  has  not  been  sufficiently 
recognized  in  the  past.  It  is  the  property  of  adhesion. 
That  oil  which  adheres  to  the  metal  most  strongly  will 
most  quickly  form  a  film  and  most  stubbornly  resist  all 
efforts  to  rupture  it. 

In  lubrication  it  is  of  paramount  importance  to  keep 
the  surfaces  from  coming  into  contact,  for  wherever 
the  solid  surfaces  touch  adhesion  will  occur.  The  prob- 

lem of  lubrication  is  theoretically  one  of  great  simplic- 
ity. The  two  metals  are  prevented  from  seizure  by 

means  of  a  third  substance  which  may  be  a  solid  such 

as  graphite  or  talc,  a  liquid  such  as  lard  oil,  or  even 
a  gas  such  as  air.  If  the  third  substance  is  a  solid, 
it  must  be  soft  so  that  it  will  readily  undergo  plastic 
flow.  If  it  is  a  liquid,  it  must  adhere  strongly  and  it 
must  not  be  too  fluid,  lest  it  squeeze  out. 

The  cutting  of  metals  offers  the  most  severe  condi- 
tions  for   lubrication.     The  tool   is  continually  taking 
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off  fresh  metal,  often  at  a  high  rate  of  speed  and  at 

high  temperature.  The  pressure  of  the  chip  upon  the 
tool  is  sometimes  excessive.  All  of  these  causes  tend 

to  make  adhesion  between  the  chip  and  the  tool  very 

great  and  the  need  for  a  lubricant  to  prevent  seizure 

may  be  imperative.  That  lubricant  is  best  which  has 

the  greatest  adhesion  for  the  metal,  since  it  is  most 

strongly  drawn  into  the  space  between  the  tool  and 
the  metal  being  removed. 

But  adhesion  is  extremely  susceptible  to  the  action 

of  impurities.  Oils  will  not  wet  many  solids  in  the 

presence  of  a  dilute  alkali.  On  the  other  hand,  the 
adhesion  of  oils  is  greatly  increased  by  the  presence 

of  an  acid  in  solution.  According  to  this,  the  prevalent 

practice  of  excluding  as  far  as  possible  free  oleic  acid 

from  a  cutting  oil  is  shortsighted.  We  can  even  go  fur- 
ther and  predict  that  for  many,  if  not  all  purposes,  it 

may  yet  be  possible  to  synthesize  an  oil  which  has  all 
of  the  virtues  of  lard  oil  without  its  obvious  defects. 

Thus  sulphur  in  the  free  condition  or  as  sulphide  pos- 
sesses a  great  amount  of  residual  affinity.  For  it  is 

to  be  noticed  that  small  quantities  of  a  substance  of 

high  adhesive  qualities  will  entirely  alter  the  properties 
of  an   inferior   oil. 

To  test  this  further  the  author  made  a  series  of 

experiments.  In  correspondence  and  conference  with  a 

large  number  of  practical  users  of  cutting  oils  in 

quantity,  it  was  found  that  some  users  were  convinced 
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that  regardless  of  cost,  or  convenience,  certain  oils 
sold  under  trade  names  were  indeed  superior  to  even 
the  best  lard  oil.  Some  of  the  best  oils,  according  to 
general  consensus  of  opinion,  contain  sulphur  in  large 
quantity. 

In  the  study  of  cutting  oils  in  particular  and  the 
question  of  lubrication  in  general,  it  seems  necessary 
to  determine  the  different  properties  of  fixed  and  min- 

eral oils  which  may  possibly  produce  the  effects  upon 
their  value  as  lubricants,  which  we  have  been  discussing. 

Each  of  the  fixed  oils  here  tested  has  a  coTisiderably 
higher  specific  heat  than  does  the  single  mineral  oil, 
which  may  probably  be  taken  as  typical.  Even  at  that 
the  highest  specific  heat  is  a  little  less  than  one-half 
that  of  water.  The  fluidities  of  the  two  fixed  oils  are 
generally  greater  than  the  fluidities  of  the  mineral  oil 
at  the  same  temperature  as  shown  in  Fig.  1.  The 
characteristic  feature,  however,  is  that  the  increase  of 
the  fluidity  with  the  temperature  is  so  much  greater 
with  the  mineral  oil.  The  contrast  between  the  two 
classes  of  oils  is  brought  out  much  more  clearly  in 
Fig.  2,  when  we  plot  the  fluidities  against  the  specific 
volumes.  The  viscosities  in  centipoises  are  plotted  in 
Fig.  3.  Only  a  small  portion  of  the  curve  for  the  min- 

eral oil  can  be  shown  on  the  plot.  Although  the  specific 
heat  and  the  slower  change  of  fluidity  with  the  tem- 

perature are  both  in  favor  of  the  fixed  oils,  we  have 
tried  to  show  that  the  adhesion  is  probably  the  main 
reason  for  the  superiority  of  the  fixed  oils  as  hthricants. 

G.  Q.  Lewis  of  the  U.  S.  Navy  Yard  at  Washington 
has  made  an  elaborate  study  of  the  cutting  properties 
of  fixed  oils,  compounded  oils,  and  trade  preparations. 
He  employed  for  the  tests  the  actual  machines  and 
materials  which  are  to  be  used  in  practice.  He  has 
found  several  trade  preparations  to  be  superior  to  even 
lard  oil  in  boring  chrome  nickel  steel  propeller  shafts 
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with  an  elastic  limit  of  100,000  lb.  per  square  inch. 
He  has  secured  an  increase  of  production  of  50  to  100 
per  cent  over  the  earlier  practice,  where  a  mixture  of 
10  per  cent  rape.seed  oil  and  90  per  cent  paraffin  oil 
was  used.  A  saving  of  13  per  cent  in  the  cost  of  the 
oil  was  also  obtained. 

A  graphical  comparison  of  different  oils  so  diluted 
with  paraffin  oil  that  each  of  the  mixtures  would  cost 

35c.  per  gallon  is  given  in  Fig.  4.  The  machine  was 
run  by  its  own  motor  which  was  connected  with  an  am- 

meter and  voltmeter,  and  was  run  at  a  rate  of  120  r.p.m. 
with  a  feed  cut  of  8  in.  per  hour  on  chrome  nickel  steel. 
The  watts  and  the  temperature  of  the  oil  were  meas- 

ured and  were  plotted  against  the  elapsed  time.  With 
lard  oil  or  pure  mineral  oil  the  tool  would  break  down 
at  once.  With  two  of  the  mixtures  tested,  Nos.  13  and 
18,  the  tool  worked  steadily  without  any  balk  whatever. 
With  the  other  mixtures  the  machine  balked  and  had 
to  be  started  over  again,  as  can  be  seen  by  the  sharp 
maxima  appearing  in  the  curves.  Mixture  No.  13  is 
the  one  which  had  been  found  in  the  earlier  tests  to 
give  such  superior  results. 

The  author  desired  to  test  this  oil  on  other  operations. 
For  this  purpose  a  number  of  samples  of  oil  were  made 
up.    A  few  of  these  were: 

(1)  The  preparation  which  had  given  best  results  at 
Navy  Yard. 

(2)  Lard  oil. 
(3)  A  mixture  of  90  per  cent  of  paraflSn  oil  and  10 

per  cent  of  oleic  acid.  The  oleic  acid  had  been  heated 
with  sulphur. 

(4)  Pine  oil,  sulphur  and  tui-pentine. 
These  samples  were  placed  in  plain  bottles  with  num- 

bers only,  sufficient  dye  and  pyridine  being  added  to 
the  lard  oil  to  disguise  it.  They  were  then  given  to  a 
skilled  mechanician  to  be  used  in  threading  wrought 
iron.  The  resulting  threads  were  examined  with  a 
microscope  by  several  independent  observers.  There 
was  general  agreement  that  the  lard  oil  gave  the  best 
results  and  the  new  preparation.  No.  1,  the  worst  re- 

sults. The  results  fell  in  the  order,  Nos.  2,  4,  3,  1. 

They  were  very  decisive  for  this  pai'ticular  operation. 
Pure  mineral  oil  was,  of  course,  inferior  to  all  of these. 

It  appears  likely  that  lard  oil  is  better  than  anything 
which  has  been  devised  for  certain  operations.  The 
prediction  seems  to  be  amply  justified  that  oils  with 
high  residual  affinity,  such  as  those  containing  oleic 
acid,  or  pine  oil  with  sulphur,  will  be  found  best.  But 
it  is  noted  that  the  trade  preparation  No.  1  also  con- 

tained several  per  cent  of  sulphur. 
The  purpose  of  a  cutting  fluid  is  to  cool  the  work; 

to  lubricate,  thereby  increasing  the  speed  of  produc- 
tion; to  lessen  the  wear  of  the  tool;  to  diminish  the 

energy  consumption;  to  insure  a  good  finish  and  accu- 
rate dimensions;  to  wash  away  the  chips;  and  occa- 

sionally to  prevent  the  formation  of  metallic  dust. 
There  are  two  ways  in  which  the  use  of  a  cutting  fluid 
assists  in  getting  accurate  measurements:  The  work 
may  be  unduly  heated  and  thereby  expanded  unless  a 

good  cutting  oil  is  employed;  the  "finish"  obtained  by 
such  an  oil  is  often  essential. 

Cooling  is  said  to  increase  the  cutting  speed  on 
wrought  iron  and  steel  from  30  to  40  per  cent  and  on 
cast  iron  from  16  to  20  per  cent.  It  is  to  be  noted 
that  the  most  effective  cooling  is  obtained  by  directing 
the  cooling  fluid  on  the  shaving  at  the  point  where  it  is 
being  formed,  because  thereby,  through  cooling,  the 
plastic  flow  of  the  material  is  lessened  as  well  as  the 
tendency  of  the  shaving  to  seize  on  the  tool.  At  the 
same  time  the  fluid  can  be  drawn  in  readily  between 
the  shaving  and  the  tool,  as  the  pressure  fluctuates,  and 
act  as  a  lubricant. 

Washing  away  the  chips  is  quite  important  in  such 
operations  as  deep  drilling.  Securing  a  strong,  con- 

tinuous shaving  is  an  advantage  in  such  work  and  it  is 
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necessary  to  have  a  lubricant  with  sufficient  adhesion. 

The  stronger  the  force  of  the  stream  of  cutting  liquid 

the  better  it  will  carry  away  the  chips,  as  well  as  cool 
and  lubricate  the  parts. 

If  the  material  is  tough,  a  lubricant  is  necessary,  but 
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if  brittle,  it  may  be  dispensed  with.  The  lubricant 
used  in  a  given  case  will  naturally  depend  upon  the 
finish  desired  and  the  tolerances  allowed.  For  rough- 

ing operations  on  a  given  material  a  cheap  lubricant 
may  suffice,  whereas  for  fine  operations  on  the  same 
material,  such  as  in  the  manufacture  of  micrometer 

screws,  the  best  grade  of  lubricant  is  demanded  regard- 
less of  price.  There  is  the  further  fact  that  with 

some  machines  such  as  turret  lathes  and  automatics, 

thQ  cutting  fluid  and  the  oil  used  to  lubricate  the  ma- 
chine are  liable  to  intermingle,  and  a  cutting  liquid 

must  be  used  which  will  also  serve  to  lubricate  the 
machine. 

The  substances  used  as  cutting  fluias  are  oils,  air, 
aqueous  solutions,  and  emulsions.  We  may  subdivide 
the  oils  used  into  fixed  oils,  mineral  oils,  and  com- 

pounded oils,  and  the  fixed  oils  may  again  be  subdivided 
into  animal  oils,  fish  oils,  and  vegetable  oils.  Under 
animal  oils  we  have  the  several  varieties  of  lard  oil. 
No.  2,  No.  1,  extra  No.  1,  and  winter  strained  prime, 

tallow  oil,  neat's-foot  oil,  sperm  oil,  wool  fat,  horse 
oil,  and  whale  oil.  Lard  oil  is  the  cutting  oil  par 
excellence.  It  is  used  on  the  most  difficult  work  such 
as  cutting  delicate  threads,  tapping  and  cutting  gears, 
deep  hole  drilling  in  steel.  It  is  not  suitable  for 
cutting  very  hard  steel  and  glass,  or  where  the  heat 
production  is  excessive.  Small  amounts  of  free  acid 
present  in  the  oil  are  probably  beneficial  and  they  do 
not  cause  corrosion  of  brass  parts.  In  the  great  major- 

ity of  cases  substitutes  for  lard  oil  can  be  used  to 
advantage. 

The  very  high  cost  of  the  fixed  oils  as  a  class  makes 
it  desirable  that  the  purchaser  make  suitable  tests  to 
determine  that  the  material  is  both  unadulterated  and 
sanitary.  Not  only  should  the  free  acid  be  not  too 
high,  but  the  stearin  should  be  kept  as  low  as  possible. 
Sperm  oil  is  practically  interchangeable  with  lard  oil 
as  a  cutting  oil.     Several  users  report  fish  oils  satis- 

factory but  the  odor  was  so  objectionable  that  their 
use  was  abandoned.  Fish  oils,  however,  can  be  deodor- 

ized. Under  vegetable  oils,  olive  oil,  rapeseed  oil, 
mustard-seed  oil,  castor  oil,  peanut  oil,  soya-bean  oil, 
cocoanut  oil,  cottonseed  oil,  com  oil,  and  linseed  oil  have 
been  more  or  less  extensively  used.  Under  the  heading 

of  vegetable  oils  we  may  also  include  creosote  oil,  tur- 
pentine oil,  turpentine,  pine  oil,  and  rosin  oil,  although 

they  are  distillates  and  therefore  are  not  "fixed  oils." 
The  mineral  oils  are  naturally  cheaper  than  the  fixed 

oils.  In  fluidity  they  range  from  kerosene,  which  is 
used  in  cutting  brass  and  aluminum,  to  heavy  engine 
oils.  They  prevent  rusting  and  are  very  stable,  so 
that  corrosion,  carbonization,  and  gumming  are  small 
factors.  They  are  not  cheap  enough  to  compete  with 
emulsions  on  the  one  hand;  and  on  the  other  hand,  be- 

cause they  do  not  have  sufficient  adhesion  to  those 
steels  which  are  difficult  to  work  with  emulsions,  their 
use  is  not  very  satisfactory. 

Compounded  oils  are  the  natural  result  of  the  desire 
to  secure  the  adhesion  of  the  fixed  oils  combined  with 
the  stability  and  cheapness  of  the  mineral  oil.  Some 
of  the  compounded  oils  contain  considerable  amounts 
of  lard  oil,  while  others  contain  none  at  all.  It  should 

be  observed  that  "cutting  compounds,"  which  are  very 
satisfactory  to  many  large  users,  apparently  contain 
no  fixed  oil  whatever.  Thus  there  is  possible  a  great 
saving  in  fats  by  a  knowledge  of  the  best  usage  in 
regard  to  cutting  oils.  It  appears  probable  that  the 
necessary  adhesion  can  be  gained  by  thoroughly  incor- 
poi"ating  sulphur  in  oils,  such  as  red  oil  (oleic  acid) 
and  pine  oil,  which  themselves  have  considerable 
adhesion. 
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FJU.  4.     FLUCTUATIONS  IN  POWER  CONSUMPTION  WITH 
VARIOUS   LUBRICATION  OILS 

Air  can  not  be  considered  as  a  lubricant  for  the  pur- 
poses which  we  are  here  discussing,  and  it  has  very 

little  cooling  effect.  However,  with  a  brittle  metal  like 
cast  iron  it  is  used  successfully  to  take  away  the  chips. 
Water  alone  has  been  found  satisfactory  in  some  cases, 
as  in  the  drilling  of  ship  plates  and  boiler  plates.  Water 
does  not  generally  give  a  smooth  finish,  nevertheless  it 



June  29,  1922 Eliminate  Waste — With  Modern  Equipment 961 

is  sometimes  used  to  give  a  bright,  smooth  surface  to 

steel,  which  is  called  a  "water-cut"  surface.  It  may 
also  be  used  on  brass  and  aluminum,  but  water  is  in 
disfavor,  owing  to  the  fact,  noted  by  every  machinist, 
that  it  rusts  the  machines  and  the  work  as  well  if  this 
is  either  iron  or  steel.  To  prevent  rusting,  an  alkali 
may  be  added  to  water. 

Ingredients  of  Emulsions 

There  are  three  types  of  material  used  for  making 
emulsions:  One  is  made  from  mineral  oil  compounded 
with  a  neutralized  sulphonated  oil.  The  second  type 
of  soluble  oil  is  made  from  a  mineral  oil  compounded 
with  an  alcoholic  solution  of  soap.  The  third  variant 
is  marketed  as  paste  made  of  a  thick  soap  solution  and 
mineral  oil.  These  are  known  as  cutting  pastes  or  com- 

pounds. Of  the  three  forms  the  last  is  the  least  desir- 
able, and  the  second  is  perhaps  the  most  so,  as  it  may 

be  made  without  expensive  apparatus  and  requires  much 
less  technical  skill  to  fabricate.  Emulsions  give  trouble 
on  automatics  or  machines  with  turret  heads  because 
the  emulsion  gets  under  the  turret  and  displaces  the 
lubricant. 

Gum  arable  and  starch  are  sometimes  added  to  cut- 
ting oils,  presumably  in  order  to  increase  the  stability 

of  the  emulsion.  The  tertdency  of  the  oil  to  give 
trouble  by  gumming,  and  the  fire  hazard  as  well,  can 
be  reduced  by  diluting  it  with  mineral  oil.     The  objec- 

tion to  the  fixed  oil  on  account  of  expense  does  not 
apply  to  the  distilled  oils  of  vegetable  origin. 

The  character  of  the  operations  performed,  the  shape 
and  adjustment  of  the  tool,  the  speed,  feed,  and  depth 
of  cut  have  more  to  do  with  the  choice  of  a  cutting  fluid 
than  the  character  of  the  steel.  For  drilling,  an  emul- 

sion is  most  commonly  used,  but  for  light,  slow  work 
a  compounded  oil,  or  even  lard  oil,  is  resorted  to.  For 
rough  drilling,  water  containing  a  little  soda,  soap,  or 

borax  is  employed.  For  reaming,  an  emulsion  is  gen- 
erally used,  although  the  work  is  often  done  dry.  For 

a  high  polish  and  for  extremely  heavy  work,  com- 
pounded oil  or  lard  oil  is  resorted  to.  For  milling, 

emulsions  are  almost  universally  used,  with  alkaline 
solutions,  compounded  oils,  and  lard  oil  as  variants. 
Planing  is  often  done  dry.  In  many  cases,  however, 
an  alkaline  solution  or  a  dilute  emulsion  is  used. 

In  tapping  and  threading,  emulsions  are  used  in  a 
large  minority  of  instances.  Lard  oil  and  compounded 
oils  are  resorted  to  generally.  Turning  practice  in 
different  shops  and  for  different  operations  shows  the 
widest  variance.  Some  workmen  turn  dry,  others  with 
alkaline  solutions,  emulsions,  compounded  oils,  corn  oil 

and — where  a  high  finish  is  desired — lard  oil  and  tur- 
pentine. On  automatic  screw-cutting  machines  and 

machines  with  a  turret  head  it  is  best  to  use  a  com- 
pounded oil  with  as  small  a  proportion  of  fixed  oil  as 

will  serve  the  desired  ends. 

Recollections  of  an  Old-Time  Mechanic 
By  John  J.  Grant 

Looking  back  on  more  than  fifty  years  of  my  active 
life  in  the  machine  shops  of  America,  with  many  ups 
and  dovras,  I  thought  some  of  my  experiences  would  be 
worth  reading  by  men  and  boys  in  the  same  walk  of 
life  today. 

I  was  born  in  Leicester,  England,  on  March  22,  1844, 
and  came  to  America  in  1848.  They  tell  me  I  came  of 
a  mechanical  family;  it  must  have  been  mechanical  as 
it  could  not  have  been  a  financial  one,  for  I  have  never 
heard  of  a  rich  Grant. 

On  arriving  in  America  the  school  ma'ams  com- 
menced the  arduous  task  of  my  education,  or  rather 

tried  to  cram  book  knowledge  into  my  head,  and  from 
the  various  thrashings  I  can  remember  having  received, 
it  must  have  been  an  uphill  job. 

If  there  was  any  tinkering  in  the  little  old  red  school 
house,  at  the  parting  of  the  roads,  where  I  got  what 
book  knowledge  I  received,  I  was  the  one  to  do  it. 
Early  in  the  game  I  was  given  up  as  a  bad  job  in  the  liter- 

ary line.  I  am  sure  of  this  as  I  was  graduated  without 
a  diploma  tied  with  blue  ribbons,  and  was  placed  at  work 
in  a  woolen  mill  at  an  early  age,  working  only  thirteen 
hours  a  day. 

I  can  now  look  back  with  some  amusement  at  an 
attempt  I  made,  at  the  early  age  of  eleven  or  twelve 
years,  to  revolutionize  the  manufacture  of  woolen  cloth. 
My  old  father  let  my  inventive  ability  have  full  scope 
if  I  did  not  neglect  my  work.  Only  once  can  I  remem- 

ber his  getting  out  of  patience  with  me,  that  was  when 
I  attempted  to  take  off  the  electricity  from  the  finishing 
cards  caused  by  the  rub  rolls,  and  not  being  an  Edison 
not  only  failed,  but  came  near  smashing  things  gen- 

erally, including  myself. 

My  father  took  me  by  the  ear  and  said  that  there 
was  altogether  too  much  mechanic  in  me  and  that  I  had 
better  attend  to  my  work. 

My  first  job  in  a  machine  shop  was  cutting,  straight- 
ening, flattening  and  punching  lead  wire  used  for 

weights  in  jacquard  looms,  and  a  prouder  boy  never 
lived.  Of  course,  I  had  several  fights  with  the  other 
boys  because  I  felt  my  oats;  one  of  these  fights  was 
with  Christie  Baush,  father  of  the  Baush  boys  of  bor- 

ing mill  fame. 
I  got  a  little  inside  knowledge  in  machine  work  by 

helping  the  engineer  who  did  the  general  machine  work 
around  the  factory.  I  had  never  seen  a  steam  engine 
to  remember  it  and  the  mechanical  germs  having  com- 

menced to  work,  I  sought  knowledge  of  steam  engineer- 
ing of  the  engineer,  with  but  little  success,  for  he  had 

never  learned  the  trade  and  knew  nothing  about  the 
construction  of  a  steam  engine;  but  he  was  sure  that 
there  was  a  cylinder,  piston  and  flywheel  and  that  the 
piston  went  back  and  forth.  So  with  that  knowledge 
I  started  in  to  make  an  engine,  which  at  that  time  was 

the  height  of  every  boy's  ambition  who  was  mechan- 
ically inclined. 

I  succeeded  after  many  failures,  one  of  which  was 
to  get  rid  of  the  steam  in  the  cylinder  caused  by  there 
being  no  way  for  it  to  escape,  as  the  D-valve  had  no 
exhaust  chamber  on  the  cylinder  exhaust  ports.  But 
one  day  I  discovered  the  trouble,  made  the  necessary 
changes  and  the  next  time  I  tried  to  start  the  engine 
I  had  no  trouble  and  it  seemed  to  me  that  it  must  have 
made  two  million  revolutions  per  minute,  as  I  remem- 

ber now  after  these  many  years. 
Of  course,  nearly  every  one  in  the  small  village  came 

to  see  my  engine  and  from  that  day  I  was  a  second 
Watt — and  all  the  other  celebrated  mechanics  that  any 
of  the  villagers  had  ever  heard  of. 
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Foundry  Work  on  Motor  Cylinders 
Cores  for  Use  in  Molding  Machines— Construction  of  Core  Racks  and 

Method  of  Handling — How  Core-Sections  Are  Assembled 

SPECIAL  CORRESPONDENCE 

THE  operations  described  in  this  article  a
re  those 

of  machine-molding  motor  cylinders  which,  of 
course,  are  water  jacketed.  The  cores  consist  of 

a  long  hollow  cylindrical  core  for  the  bore  and  two 
thin  core  shells  for  the  water  jacket.  The  main  or 

central  core  has  a  liberal  over-all  length  for  hanging 

up  at  each  end  in  the  mold  so  that  a  neck  at  one  end 
of  this  main  core  receives  the  two  half  shells  for  the 

water  jacket,  the  shells  being  pasted  to  the  neck  and 

FIG.  1.   MOLDING  MACHINES  WITH  CORES  SET 

FIG.  2.  CENTRAL  CORES  FOR  CYLINDERS 

wired  together  over  wedges  until  set  in  place.  A  view 
in  the  foundry  showing  two  molding  machines  and  a 
large  number  of  molds  set  up  at  the  rear  will  be  seen 
in  Fig.  1.  The  two  molding  machines  are  shown  with 
the  cylinder  patterns  for  cope  and  drag  in  place.  The 
flasks  are  two-part,  of  iron,  with  handy  trunnions  at 
the  ends  for  handling. 

A  group  of  cylinder  cores  are  shown  in  Fig.  2,  and 
at  the  base  of  each  will  be  noticed  the  collar  for  seat- 

ing the  water  chamber  cores  which  are  made  in  the 
iron  box.  Fig.  3.     This  box  is  also  shown  in  Fig.  4. 

The  making  of  the  half-shell  cores  for  the  water  cham- 
ber is  accomplished  as  in  the  two  illustrations  just 

referred  to.    As  is  customary  in  this  section,  the  core 

FIG.  3.  JIAKING  CORES  IN  METAL  BOX 

FIG.  4.  CORE  AFTER  REVERSING  BOX 

FIG.  5.   CORE  RACKS 

work  is  made  up  of  Monterey  core  sand.     The 
are  quite  thin  and  light   and  are  reinforced  by 
annealed  wire  placed  around   the  curve   of  the 

shells 
bent 

work i 
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while  similar  wires  are  placed  straight  from  end  to 
end  to  reinforce  the  material  longitudinally. 

These  reinforcing  wires  will  be  seen  in  Fig.  3.  The 
core  is  formed  up  to  shape  in  the  metal  box  as  shown 
and  is  then  turned  over  with  the  upper  or  convex 
metal  form,  as  shown  in  Fig.  4,  for  the  touching  up 
of  the  edges  and  preparing  of  the  work  for  baking  in 
the  ovens. 

The  method  of  carrying  the  cores  on  racks  is  illus- 
trated in  Fig.  5.  These  racks  are  of  light  stiff  angle 

sections  with  cleats  for  eight  or  more  shelves  or  open 
trays  upon  which  work  of  this  character  is  readily  and 
safely  placed  for  handling  in  and  out  of  ovens  and 
around  the  foundry  in  general.  The  racks  are  picked 
up  by  an  overhead  crane  sling  consisting  of  a  long 
notched  bar  from  which  two  suspension  hooks  are 
swung  to  grasp  the  rack  by  the  upper  frame  member, 
thus  keeping  it  in  a  level  position  as  it  is  carried  back 
and  forth. 

The  cores  when  assembled  appear  as  in  Fig.  6.    The 

FIG.    6.      ASSEMBLED    CORES 

two  water  chamber  half  shells  are  placed  around  the 
neck  of  the  central  core,  as  indicated,  and  pasted  in 
position  while  held  by  wires  around  the  outside,  being 
kept  in  proper  relation  to  the  central  core  by  light 
wood  wedges  inserted  some  eight  or  more  in  number 
around  the  opening  between  the  outer  and  inner  cores. 
Afterward  the  wedges  are  removed  and  the  cores  are 
ready  for  placing  in  the  molds,  which  have  been 
formed  from  the  patterns  on  the  molding  machines. 

The  illustrations  of  this  work  are  from  the  foundry 
of  the  Holt  Manufacturing  Co.,   Stockton,   California. 

No  Seed,  No  Crop 
By  Robert  Grimshaw 

The  best  of  all  books  tells  us,  what  we  should  know 

without  being  told:  "If  ye  sow  not,  neither  shall  ye 
reap."  If  the  foreman  is  content  to  run  along  without 
implanting  any  useful  ideas  in  the  heads  of  his  work- 

ers, without  showing  them  how  to  better  their  work  and 
their  own  condition,  he  must  not  expect  his  department 
to  make  a  good  showing. 

Because  the  average  foreman  has  waked  up  to  the 
fact  that  he  is  a  source  of  knowledge,  skill  and  inspira- 

tion his  workers  and  their  products  will  surpass  those 
of  him  who  is  content  to  be  merely  a  messenger  to  con- 

vey the  orders  of  the  planning  department. 
If  he  sows  seeds  of  discontent,  he  will  reap  a  crop 

of  disaster.  If  he  sows  no  useful  seeds,  his  crop  will 
necessarily  be  meager  and  unsatisfactory. 

Re-Echoes  from  the  Oil  Country 
By  E.  W.  Tate 

The  writer  well  remembers  the  "Echoes  from  the  Oil 
Country"  that  were  published  years  ago  in  the  Amer- 

ican Machinist,  but  to  him,  as  well  as  to  most  other 
readers  of  that  journal,  it  never  occurred  to  presume 
that  oil  might  possibly  be  located  in  the  State  of  Maine. 
Such,  however,  is  the  case,  and  a  real  oil  well  drilling 
apparatus  is  in  operation  in  the  central  part  of  the 
state,  a  few  miles  south  of  the  town  of  Dover.  A  shaft 
600  ft.  deep  has  been  drilled,  and  every  evidence  of  a 
real  oil  country,  except  the  oil,  is  present. 

The  intention  of  the  writer  is  not  to  exploit  the 

possibilities  of  locating  oil,  but  to  illustrate  a  "Down 
East"  Yankee  method  of  repairing  a  well  drill  shank. 
The  shank  was  6  in.  in  diameter  by  40  ft.  long  overall, 
and  a  lathe  with  the  distance  between  centers  to  ac- 

commodate it  was  not  to  be  found  within  200  miles. 
In  order  that  the  drilling  operations  should  be  sus- 

pended as  short  a  time  as  possible,  the  job  of  re-thread- 
ing the  broken  end  was  put  up  to  the  superintendent 

of   the    Fay   &    Scott    shops,    at    Dexter,    Maine.      The 

USING  TWO  LATHES  TO   HANDLE  A  LONG  JOB 

longest  lathe  available  in  this  shop  was  24  ft.  overall, 
but  about  10  ft.  away  and  practically  in  line  with  it, 
was  a  16-ft.  lathe  of  the  same  swing. 

The  manner  in  which  the  repair  was  made  is  shown 
in  the  accompanying  photograph  which,  though  it  does 
not  show  the  actual  machining  operation,  indicates  how 
the  two  lathes  were  coupled  together  to  handle  the  job. 

The  tailstock  of  the  shorter  lathe  and  the  headstock 
of  the  long  one  were  removed,  leaving  a  headstock  on 
one  and  a  tailstock  on  the  other  to  provide  the  neces- 

sary centers.  Both  carriages  were  available  for  "spot- 
ting" the  long  shaft  for  the  center-rests  in  which  it 

was  finally  supported,  and  after  this  was  done  a  second 
center  rest  was  mounted  on  the  24-ft.  lathe  and  the 
tailstock  moved  out  of  the  way  to  permit  the  boring, 
turning  and  internal  threading  that  was  required. 

For  this  work  the  positive  movement  of  the  lead 
screw  of  the  partially  dismantled  lathe  was,  of  course, 
necessary;  and  to  accomplish  this,  two  universal  joints 
and  a  short  length  of  shafting  were  used  to  join  one 
lead  screw  to  the  other.  With  the  proper  change  gears 
in  place  on  the  driving  lathe,  and  an  extension  shipper 
rod  to  enable  the  operator  to  control  its  movements,  the 
actual  machining  operai,  on  was  performed  with  the 
carriage  of  the  other  lathe  as  readily  as  though  a 
single  lathe  had  been  used. 
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Methods  of  Machine  Tool  Design   • 
Further  Continuation  of  the  Fourth  Part — Factors  Affecting  the  Design  of  the  Belt 

Shifting  Mechanism — Peculiar  Features  of  the  Plate  Planer 

By  A.  L.  DeLEEUW 

A  NY  or  all  of  these  troubles  may  be  met  when  an 
l\  existing  planer  is  speeded  up  or  slowed  down. 

X  \.  Suppose  the  planer  has  been  acting  in  a  satisfac- 
tory manner  and  that  we  are  speeding  up,  say  25  per 

cent.  We  will  probably  find  that  the  over-run  on  the 
return  stroke  is  excessive  and  that  there  is  a  great  deal 
of  squealing  of  the  belt  at  the  moment  of  reversal. 
The  squealing  is  due  to  the  fact  that  the  unavoidable 
slippage  between  belt  and  pulley  lasts  over  too  long  a 
period  of  time  and  the  reason  for  this  is,  that  the 
entire  belt  is  on  the  pulley  before  the  planer  has  come 
to  a  standstill.  There  are  two  reasons  for  this  condi- 

tion: In  the  first  place,  the  speed  of  the  table  is 
greater,  so  that  the  belt  is  shifted  at  a  more  rapid 
rate;  and  in  the  second  place,  the  momentum  of  the 
parts  has  been  increased  more  than  50  per  cent,  so  that 
not  only  should  the  belt  not  go  on  faster  but,  on  the 
contrary,  it  should  have  gone  on  at  a  slower  rate. 

If,  on  the  other  hand,  we  slow  down  the  same  planer 
we  may  find  that  the  machine  refuses  to  reverse  and, 
quite  often,  that  the  belt  will  fly  off.  The  reason  for 
this  is  that  the  belt  comes  on  the  pulley  at  a  slower 
rate  so  that  the  planer  has  come  to  a  standstill  when 
only  part  of  the  belt  is  on  its  pulley.  When  this  hap- 

pens at  the  end  of  the  cutting  stroke  we  have  the  con- 
dition that  a  small  momentum  of  the  planer  has  been 

absorbed  by  friction  in  a  relatively  long  time,  so  that 
no  great  assistance  of  the  belt  was  required  to  bring 
the  planer  to  a  standstill.  Now,  however,  this  small 
fraction  of  the  belt  width  must  not  only  give  the  planer 
the  momentum  due  to  the  higher  return  speed,  but  must 
also  overcome  the  resistance  of  friction,  which  it  may 
not  be  able  to  do. 

This  leads  to  the  conclusion  that  every  planer  should 
have  its  shifting  mechanism  designed  according  to  the 
conditions  of  cutting  and  return  speed,  and  according 
to  the  maximum  and  minimum  loads  which  may  have 
to  be  moved.  In  all  planers  the  load  is  rather  uncer- 

tain. Fortunately  the  power  required  to  create  the 
energy  of  movement  of  table  and  load  is  a  relatively 
small  percentage  of  the  total  energy,  so  that  quite  wide 
variations  of  the  load  on  the  table  do  not  have  much 
effect  on  the  shifting.  On  the  other  hand,  a  relatively 
small  variation  in  the  speed  causes  a  quite  perceptible 
variation  in  the  energy  required  to  bring  the  planer 
up  to  its  speed. 

Requirements  of  Shifting  Mechanism 

It  was  pointed  out  in  a  previous  paragraph  that 
planer  belts  .should  not  run  at  less  than  1,000  ft.  per 
minute  because  they  would  not  shift  properly.  It  might 
seem  that  it  would  be  possible  to  arrange  the  shifting 
mechanism  in  such  a  way  that  a  small  movement  of  the 
table  will  bring  the  belt  on  its  pulley.  It  will  be  found, 
however,  that  if  this  is  attempted  one  would  merely 
succeed  in  making  the  belt  eye  turn  or  double  the  belt 
and  that  the  upper  part  of  the  belt— that  is,  the  por- 

tion which  18  running  over  the  countershaft  pulley — 
would  not  follow  the  movement  of  the  shifter  eye.     As 

a  result,  the  belt  would  tend  to  move  back  as  soon  as 
the  shifter  eye  is  no  longer  controlled  by  the  dog  of 
the  table. 

The  conditions  of  shifting  from  cut  to  return  are 
quite  different  from  those  when  shifting  from  return 
to  cut,  on  account  of  the  difference  in  belt  speeds  and 
perhaps  in  pulley  diameter.  In  order,  then,  to  shift 
properly  we  should  have  an  entirely  independent  shift- 

ing mechanism  for  cutting  and  return  speeds.  Such 
mechanism  should  be  made  adjustable  so  that  when  the 
speed  is  changed  the  shifter  airangement  may  be 
changed  correspondingly.  It  is  not  practical  to  deter- 

mine beforehand  the  exact  conditions  we  will  meet 
when  running  the  planer.  The  friction  is  an  uncer- 

tain amount  and  the  total  amount  of  momentum  of  the 
various  parts  is  not  easy  to  determine.  It  is  therefore 
most  likely  that  when  the  planer  is  run  in  we  will  find 
that  the  shifting  mechanism  does  not  act  as  we  wish 
it.  If  means  were  provided  to  speed  up  or  slow  down 
the  action  of  the  shifter  mechanism  it  would  be  a 
simple  matter  to  adjust  this  mechanism  so  as  to  get 
the  shifting  as  nearly  perfect  as  possible.  If  a  planer 
is  built  to  run  at  one  speed  only,  this  adjustment  might 
be  locked,  but  if  it  is  desired  to  run  the  planer  at 
various  speeds,  then  this  adjustment  should  be  made  so 
that  the  operator  can  set  his  shifter  mechanism  for 
whatever  speed  he  wishes  to  use. 

An  Important  Consideration 

The  foregoing  considerations  are  not  of  much  value 
for  small  planers  carrying  light  loads  and  running  at 
moderate  speeds;  but  when  a  planer  becomes  of  large 
dimensions,  carries  heavy  loads,  and  especially  when 
it  must  run  at  high  speed,  it  becomes  very  necessary 
to  pay  great  attention  to  the  requirements  of  shifting. 
As  a  matter  of  fact,  the  proper  design  of  the  shifting 
mechanism  becomes  then  one  of  the  main  problems  of 
the   planer  design. 

In  the  fall  of  1897  the  United  States  Government 
asked  for  bids  on  a  large  number  of  machine  tools  spe- 

cially adapted  to  the  manufacture  of  armor  plate. 
Among  them  were  a  number  of  planers,  all  of  which 
were  specified  to  have  cutting  speeds  of  8,  16  and  24  ft. 
per  minute.  An  analysis  of  the  requirements  of  these 
planers  along  the  lines  shown  in  the  previous  paragraph 
convinced  the  writer  that  it  was  not  possible  to  utilize 
the  ordinary  shifting  mechanism  commonly  used  on 
planers  and  that  it  would  be  necessary  to  have  an  in- 

dependently driven  mechanism  do  the  shifting.  This 
mechanism  was  to  be  adjustable  for  various  speeds 
(though  this  feature  was  not  of  as  much  importance 

as  some  of  the  other  featui-es)  and  was  to  be  started 
by  a  dog  on  the  planer  table.  It  will  be  noticed  that 
the  speed  variation  called  for  had  a  very  wide  range. 

Similarly  where  a  planer  must  be  designed  with  a 
low  cutting  speed  due  to  the  hardness  of  the  material 
to  be  cut,  and  a  high  return  speed  so  as  to  bring  the 
productive  qualities  of  the  planer  up  to  the  highest 
possible  point,  an  analysis  of  the  shifting  conditions 
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should  be  carefully  made  and,  if  necessary,  a  shifting 
mechanism  should  be  designed  which  will  permit  of 
proper  belt  shifting  conditions. 

As  was  pointed  out,  the  main  problem  of  a  planer 
drive  is  to  stop  the  momentum  of  the  parts  and  start 
the  momentum  in  the  opposite  direction.  This  problem 
becomes  more  difficult  when  cutting  and  return  pulleys 
of  the  planer  are  of  unequal  sizes,  because  the  smaller 
pulley  is  used  for  the  return  stroke  which  takes  place 
at  the  higher  speed,  and  we  have  the  condition  here 
that  a  belt  working  on  a  small  pulley  must  give  mo- 

mentum to  a  large  pulley.  It  was  this  momentum  of 
the  pulleys  which  for  many  years  held  the  possible 
return  speed  of  a  planer  down  to  a  rather  low  limit. 
Various  attempts  were  made  to  make  a  higher  return 
speed  possible. 

The  Doolittle  Arrangement 

One  of  these  attempts  was  the  Doolittle  arrangement 
by  which,  at  the  beginning  of  the  return  stroke,  a  belt 
was  placed  on  a  rather  large  pulley,  thus  starting  the 
return  stroke  at  a  comparatively  low  speed.  Imme- 

diately after  this  speed  had  been  attained  the  belt  was 
shifted  off  this  pulley  and  onto  a  small  pulley  which 
now  had  to  increase  the  momentum  of  the  parts  an 
amount  due  to  the  difference  between  the  previous  low 
and  the  new  high  return  speed.  It  was,  of  course, 
possible  to  put  on  as  many  sets  of  pulleys  as  might 
be  required  to  bring  the  return  speed  up  to  the  right 
point.  Theoretically  there  was  no  limit  to  the  return 
speed,  but  practical  considerations  will  show  that  the 
gains  made  are  not  commensurate  with  the  increased 
complexity  of  the  mechanism.  Besides,  it  was  not  pos- 

sible to  get  the  advantages  of  this  arrangement  on 
relatively  short  stroke. 

In  other  arrangements  aiming  at  higher  return 
speeds  springs  were  placed  so  that  the  table  would  butt 
up  against  them  at  the  end  of  its  stroke.  This,  of 
course,  required  an  adjustable  stop  to  butt  against  the 
springs.  Part  of  the  momentum  was  absorbed  in  the 
spring  and  given  out  again  trying  to  start  the  table 
on  its  return  stroke.  Still  other  arrangements  attached 
the  rack  to  the  table  in  such  a  way  that  a  certain 
amount  of  movement  was  possible.  This  end  movement 
of  the  rack  would  compress  the  spring.  All  these 

devices  depending  on  springs  were  not  practically  suc- 
cessful. There  was  still  the  difficulty  of  giving  a  great 

deal  of  momentum  to  the  planer  in  a  very  short  time. 
In  1906  the  author  introduced  the  aluminum  driving 

pulleys  on  the  planer.  These  have  since  been  adopted  by 
a  number  of  planer  manufacturers  and  have  proved  to 
be  successful.  Instead  of  finding  some  means  to  deliver 
a  large  amount  of  energy  quickly  to  the  planer,  this 
method  reduces  the  amount  of  energy  which  must  be 
given.  In  a  previous  calculation  it  was  shown  that  about 
80  per  cent  of  the  energy  of  the  moving  parts  of  the 
planer  was  possessed  by  the  rims  of  the  driving  pul- 

leys. As  aluminum  has  a  specific  gravity  of  only  about 

one-third  that  of  cast  iron  the  "80"  energy  for  cast- 
iron  pulleys  will  be  reduced  to  about  27,  so  that  the 
total  energy  would  be  reduced  from  100  to  47.  We 

might  expect,  therefore,  a  possible  return  speed  of 

about  twice  that  of  a  cast-iron  pulley.  However,  fric- 
tion, etc.,  make  this  proportion  considerably  less.  The 

Cincinnati  Planer  Co.,  which  uses  aluminum  pulleys 

on  its  planers,  states  that  in  making  a  test  on  a  72-in. 
motor-driven  planer  it  took  39  hp.  at  the  point  of 

reversal  with  cast-iron  pulleys,  while  with  aluminum 

pulleys  only  30  hp.  was  required.  In  another  test  made 
on  a  planer  with  cast-iron  pulleys  the  machine  was 
capable  of  making  165  strokes  in  30  minutes,  while 
with  aluminum  pulleys  the  same  machine  made  189 
strokes. 

As  a  rule  the  greatest  difficulties  met  in  the  design 
of  a  planer  are  caused  by  the  fact  that  the  return 
speed  is  much  higher  than  the  cutting  speed,  making  it 
necessary  to  give  momentum  to  a  large  pulley  by  the 
action  of  a  belt  on  a  small  pulley.  There  is,  however, 
another  difficulty  which  shows  up  when  the  planer  must 
be  arranged  for  heavy  cutting,  and  this  diflBculty  is 
accentuated  when  the  ratio  between  return  and  cutting 
speeds  is  high.  To  state  the  problem  more  definitely, 
if  we  must  design  a  planer  with  a  pull  on  the  table 
rack  of  30,000  lb.,  we  have  a  difficult  problem  on  our 
hands;  but  if,  at  the  same  time,  the  specifications  state 
that  the  return  speed  must  be  24  times  the  cutting 
speed,  the  difficulties  of  our  problem  have  become 
greater.  Suppose  that  we  must  provide  for  this  table 
pull  of  30,000  lb.  and  a  cutting  speed  of  25  ft.  per 
minute.  Then  we  must  give  the  table  an  amount  of 
energy  of  30,000  x  25  =  750,000  Ib.-ft.  per  minute.  In 
order  to  do  so  we  will  run  the  belt  at  a  high  speed — 
let  us  say  3,750  ft.  per  minute.  The  belt  pull  then 
must  be  750,000  -:-  3,750  =  200  lb.;  and  if  we  are 
willing  to  admit  a  belt  pull  of  50  It),  to  the  inch,  we 
can  get  along  with  a  4-in.  belt.  So  far  we  have  met 
no  particular  difficulty  because  we  have  neglected  to 
consider  the  return  speed.  Allowing  a  ratio  of  4  to 
3  between  cutting  and  return  pulleys,  the  return  belt 
would  have  to  run  at  a  speed  of  S  X  24  X  3,750,  which 
is  a  little  over  7,000  ft.  This  is,  of  course,  too  high. 
If  now  we  reduce  this  return  belt  speed  to  3,750  ft., 
the  cutting  belt  will  have  to  be  8  in.  wide,  which  is  too 
wide  for  a  shifting  belt.  This  condition  used  to  limit 
the  return  speed  of  heavy  planers.  In  1898  the  author 
applied  for  the  first  time  the  double  driving  pulley  to 
overcome  this  difficulty.  In  this  arrangement,  shown 
in  Fig.  57,  there  are  two  driving  belts,  each  on  its  loose 
pulley.  Both  belts  can  be  shifted  to  a  tight  pulley  so 
that,    though    shifting    narrow    belts,    we    obtain    an 
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FIG.57 
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FIG.  57— PULLEY  ARRANGEMENT  WITH  TWO  DRIVING 
BELTS.  FIG.  58 — ORDINARY  ARRANGEMENT  OF  PLATE 
PLANER  PULLEYS.  FIG.  59 — PLATE  PLANER  PULLEYS 
ON  WHICH  BELTS  CAN  BE  SHIFTED  SIMULTANEOUSLY 

amount  of  power  as  if  we  had  used  a  wide  belt.  Such 
double  driving  pulleys  are  occasionally  used  for  the  re- 

turn belt. 

There  is  a  limit  to  the  amount  of  pull  obtainable  and 
the  ratio  of  return  and  cutting  speeds  even  when  double 
belts  are  used.  Allowing  the  ratio  of  4  to  3  as  the 

greatest  practical  ratio  between  cutting  and  return  pul- 
leys, allowing  5,000  ft.  per  minute  as  the  maximum  rim 

speed  of  a  pulley,  3,750  ft.  maximum  belt  speed,  and  50 
lb.    maximum   pull    per    inch    width    of   belt,    we   can 
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readily  calculate  the  amount  of  pull  we  can  give  to  the 
table  for  various  ratios  between  cutting  and  return 
speed.  We  will  assume  that  the  maximum  width  of 
belt  which  can  be  shifted  is  6  in.  and  that  the  ratio 
of  return  and  cutting  speed  is  2i.  We  will  then  find: 
Speed  of  return   belt — 3,750   ft.;   which   makes   speed 

of  rim  of  cutting  pulley  5,000  ft. 
Speed  of  cutting  belt—  5  X  s  X  3,750  =  2,000  ft. 
Two  cutting  belts  are  used,  each  6  in.  wide. 
Combined  pull  of  cutting  belts  equals  2  X  6  X  50  = 

600  lb. 

Power    on    cutting    stroke    equals    2,000    X     600    = 
1,200,000  Ib.-ft. 

The  actual  available  pull  on  the  table  will  now  depend 
on  the  cutting  speed.     If,  for  instance,  the   cutting 
speed  were  30  ft.,  the  maximum  available  pull  would 
be  40,000  pounds. 
If,  on  the  other  hand,  we  should  have  a  planer  in 

which  the  return  speed  equals  the  cutting  speed  we 
would  find  at  once  that  we  can  run  the  cutting  belt 
at  3,750  ft.  and  as  we  again  use  two  belts,  each  6  in. 
wide,  we  would  have  an  available  power  of  2,500,000 
Ib.-ft.  For  any  ratio  between  cutting  and  return  speed 
the  available  power  on  the  cut  will  lie  between  these 
two  extremes— namely,  1,200,000  and  2,500,000  foot- 
pounds. 

Various  requirements  of  planers  call  for  various 
arrangements  of  the  belt  drive.     The  simplest  drive  of 

Stop Stop,^ 

FIG.  60 — SAFETY  DEVICE   BETAVEEX   ROD  AND 
BELT  SHIFTERS 

all  is  that  of  the  plate  planer.  This  machine  is  gen- 
erally arranged  to  have  the  tool  work  in  either  direc- 

tion, so  that  cutting  and  return  speeds  are  the  same. 
In  the  ordinary  planer  the  table  is  longer  than  the 
stroke  so  that  it  is  possible  to  put  the  controlling  dogs 
en  the  table  itself.  In  the  plate  planer,  however,  a 
short  carriage  is  used  which  carries  the  tool  and  not 
the  work.  This  carriage  is  much  shorter  than  the  long- 

est stroke  of  the  planer  and  therefore  cannot  carry  the 
dogs.  Vaious  arrangements  are  used  to  accomplish  the 
shifting,  all  of  which  come  down  in  principle  to  this: 
That  a  rod  or  bar  is  placed  alongside  of  the  bed,  upon 
which  collars  can  be  adjusted,  and  these  collars  are 
struck  by  a  projecting  part  of  the  carriage.  The  move- 

ment thus  given  to  the  rod  is  utilized  for  the  shifting 
of  the  belt. 

There  are  two  possible  arrangements  of  the  pulleys: 
Either  the  one  shown  in  Fig.  58  or  that  of  Fig.  59. 
In  the  first  case,  the  tight  and  loose  pulleys  have  the 
same  face  and  the  belts  are  shifted  in  the  same  man- 

ner as  on  the  regular  planer;  that  is,  one  belt  is  shifted 
off  the  tight  pulley  before  the  other  belt  is  moved  on. 
In  the  second  ca.se,  the  loose  pulleys  have  a  face  twice 
as  wide  as  that  of  the  tight  pulley  and  the  two  belts 
are  shifted  simultaneously,  as  we  did  in  some  of  the 
countershafts  heretofore  described.  The  fir.st  mode  of 
shifting   requires   some   device   like   that   used   on   the 

regular  planers  which,  by  means  of  lever  connections 
and  a  cam,  shifts  the  two  belts  successively.  The  sec- 

ond arrangement  does  not  call  for  any  mechanism  but 
permits  the  rod  to  pull  the  belt  eyes  direct.  Fig.  60 
shows  a  safety  device  between  the  rod  and  the  belt 
shifters.  If  the  momentum  of  the  pulleys  were  not 
entirely  taken  up  at  the  moment  that  the  new  belt  has 
completely  moved  onto  the  tight  pulley,  then  the  carriage 
would  go  on  and  pull  the  belt  eyes  still  further,  which 
might  cause  trouble.  To  avoid  this,  the  casting  which 
carries  the  belt  eyes  is  pulled  up  against  a  stop  at 
either  end,  and  if  the  carriage  moves  still  further  it 
merely  pulls  the  rod  which  no  longer  moves  the  belt 
shifters,  but  merely  compresses  a  loaded  spring.  j 

The  Foreman's  Place  in  Industry 
C.  E.  Jenson 

The  foreman's  place  in  industry  is  both  peculiar  and 
important,  more  so  now  than  at  any  previous  decade 

in  industrial  history.  I  say  "decade"  for  two  reasons 
— industrial  history  as  such  is  so  short  that  we  cannot 
speak  of  this  and  that  century  in  its  development ;  and 
it  is  only  about  ten  years  since  the  problems,  in  the 
solution  of  which  the  foreman  can  so  much  aid,  have 
assumed  their  present  great  importance. 

This  place  in  industry  is  both  peculiar  and  important 
because  industrial  organization  has  somewhat  changed, 

and  we  can  no  longer  speak  so  definitely  of  "the  fore- 
man class."  We  have  developed  two  distinct  foremen's 

classes,  or  rather  in  retaining  the  old-time  class  we 
have  developed  a  new  one,  calling  for  diflferent  attain- 

ments and  having  a  different  status. 
But  in  either  case,  and  in  view  of  the  increasing 

sharpness  of  the  controversy — combat  if  you  will — be- 

tween so-called  "capital"  and  so-called  "labor,"  it  is  the 
foreman  who  can  best  serve  the  interests  of  both  parties, 
by  acting  as  interpreter  and  mediator,  always  with  due 
regard  to  his  position  as  member  of  one  or  the  other 

of  the  two  foremen's  classes.  Those  classes  I  shall  not 
define  here  more  definitely  than  to  say  that  the  one 
holds  the  old  place  as  in  a  military  organization,  in 
command  of  a  particular  squad,  while  the  other  has  to 
do  in  a  specified  function  with  every  employee  in  every 
squad  where  such  function  is  usual. 

The  factors  making  up  a  foreman's  success  might 
be  laid  down  as  the  possession  of  those  qualities  that 
make  almost  any  leader  successful:  Knowledge  of  his 
own  qualifications,  of  his  defects,  of  the  abilities  and 
limitations  of  those  with  whom  he  comes  in  contact, 
of  the  activity  in  question,  and  of  the  ability  to  impart 
his  knowledge  and  make  himself  obeyed. 

But  some  things  might  be  pointed  out  as  the  potent 

factors  in  a  foreman's  success.  They  may  be  worth 
cultivating  if  nature  has  not  been  generous  in  this  con- 

nection at  birth,  and  if  opportunity  and  environment 

have  failed  to  make  amends  for  nature's  neglect. 
On  broad  general  principles,  the  foreman  is  assumed 

to  know  more,  even  in  petty  details,  than  those  under 
him.  But  if  he  cannot  show  this  to  the  satisfaction  of 

others  he  will  be  set  down  as  wrong.  Once  his  fallibil- 
ity and  ignorance  are  shown  to  exist  and  to  be  backed 

by  his  tacit  or  other  declaration  of  infallibility,  his 
influence  for  good,  his  strenuous  seeking  for  progress 
in  the  work,  his  most  earnest  efforts  for  the  betterment 

of  his  operatives'  condition,  are  weakened,  if  not  entirely destroyed. i 
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Centerless  Shoulder  Grinding 
Grinding  Valve  Stems,  Spring  Bolts  and  Other  Similar  Pieces  —  Feeding  the  Machine 

by  Gravity  —  Some  Production  and  Cost  Figures 

WESTERN  CORRESPONDENCE 

GREAT  strides  have  been  made  in  the  last  few 
years  in  the  art  of  grinding  shafts  and  similar 
work  without  the  necessity  of  holding  the  work 

on  centers.  The  same  method  is  now  being  applied  to 

"shoulder  work." 
At  A  in  Fig.  1  are  shown  some  of  the  spring  bolts 

that   are   being   ground   on    the   Reeves   roll   grinding 

FIG.  1— SPRING  BOLTS  AND  PISTON  PINS  GROUND  IN  THE  CENTERLESS 
GRINDING  MACHINE 

machine,  shown  in  Fig.  2.  The  piece  is  held  in  the 
workrest  A,  which  is  seen  more  plainly  in  the  drawing, 
Fig.  3.  The  workrest  is  raised  and  lowered  through 
a  cam  arrangement,  operated  by  the  handle  A,  Fig.  4. 
The  workrest  also  slides  in  the  groove  in  which  it 
rests,  and  can  be  moved  in  and  out  by  hand.  Thus 
the  operation  of  placing  a  piece  in  position  consists  of 
raising  the  workrest,  pulling  it  out  (toward  the  oper- 

ator), inserting  the  piece,  sliding  the  rest  back  to  a 
stop,  and  lowering  it  into  position  as  shown  in  Fig.  2. 
The  work  rotates  between  the  side  of  the  wheel  B  and 
the  face  of  the  wheel  C. 

Wheel  B  is  a  No.  120-W  grade  alundum  wheel  which, 
as  grinding  machine  men  know,  is  very  hard.  This 
wheel  operates  to  hold  the  piece  in  place  and  to  govern 
its  speed  of  rotation  rather  than  to  grind  it,  as  most 
of  the  grinding  is  done  by  the  wheel  C.  The  grade  of 
wheel  C  is  therefore  governed  by  the  work,  a  Grade  M 

wheel  being  used  in  this  instance.  Wheel  B  is  18  in. 
in  diameter  and  rotates  at  a  speed  of  18  r.p.m.,  giving  a 
peripheral  speed  of  approximately  85  ft.  per  minute. 
Wheel  C  revolves  at  a  speed  of  6,000  ft.  per  minute. 

Another  example  of  shoulder  grinding  on  this  type 
of  machine  is  shown  in  Fig.  5.  An  intake  valve  for  a 
twin  Excelsior  motorcycle  engine  can  be  seen  protrud- 

ing from  the  workrest  of  the  machine. 
The  workrest  is  not  moved  horizon- 

tally, as  it  is  necessary  only  to  raise  it 
in  order  to  change  the  pieces.  From 
0.010  to  0.015  in.  of  stock  is  removed 

in  this  operation,  reducing  the  valve 
stem  to  a  finished  diameter  of  0.310  in. 
The  production  is  approximately  150 
pieces  per  hour.  The  thickness  of  the 
workrest  is  approximately  0.300  in.,  as 
it  is,  of  course,  necessary  that  it  be 
thinner  than  the  thinnest  piece  to  be 
ground,  although  this  same  rest  is  used 
for  holding  work  of  larger  diameters. 

One  method  of  feeding  straight  work  to  a  machine 
of  this  type  is  shown  in  Fig.  4,  the  material,  in  this 
instance,  consisting  of  piston  pins.  A  long  trough  is 
erected,  as  shown,  and  the  pieces  are  fed  to  the  wheel 
by  their  own  weight.  Due  to  the  large  amount  of 
stock  that  was  left  on  these  pieces  (approximately 
0.020  in.),  six  cuts  were  required.  They  passed  through 
the  machine  at  the  rate  of  20  per  minute  for  five  cuts. 

FIG.  2— SPRING  BOLT  IN  POSITION  FOR  GRINDING 

FIG.  3 — WORKREST 

then  10  per  minute  for  one  cut.  If  only  0.002  in.  of 
stock  had  been  left  on  the  pins,  two  cuts  only  would 
have  been  required,  according  to  the  operator  handling 
this  job. 

The  operation  illustrated  in  Fig.  6  is  that  of  grind- 
ing the  rear  hub  ball  retaining  cup  represented  in 

Fig.  7.  These  cups  are  put  through  the  machine  four 
times,  removing  0.005  in.  of  stock  each  of  the  first  three 
cuts,  and  0.001  in.  in  the  last,  or  finishing  cut.  The 
operator  feeds  the  pieces  to  the  wheel  by  means  of  the 
trough  shown  in  the  illustration,  after  which  they  are 
carried  on  by  the  action  of  the  wheel  and  eventually  fall 
into  a  trough  and  thence  to  a  box  as  showTi  in  Fig.  8. 
These  pieces  pass  through  the  machine  at  the  rate  of 
1,600  per  hour  at  each  cut,  or  a  total  of  400  finished 
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pieces  per  hour.     The  cost  of  this  operation  is  $0.40  per 
hundred  pieces. 

The  wheel  B,  Fig.  2,  is  dressed  with  a  diamond  that 

— CALL  RETAINING  CUP 

FIG.  4 — GRAVITY  CONVEYOR  FOR  PISTON  PINS is  clamped  into  a  holder  which  slides  vertically  on  the 

gib  E,  and  the  wheel  C  is  dressed  by  means  of  a  dia- 
mond located  in  the  back  of  the  machine,  where  it  is 

FIG.  5— MACHIXE  SET  FOR  GHINUIXG  VAL.Vli  STE.MS 

FIO.    6— GRINDING  BALL  RETAINING  CUP 

FIG.    8— VIEW  OF  REAR  OF  MACHINE  AND *  GRAVITY  CONVEYOR 

controlled  by  the  operation  of  the  handwheel  F,  Figs.  2 

and  6.  This  handwheel  feeds  the  diamond  back  and 

forth  across  the  face  of  the  wheel. 

The  Desire  to  Grow 
A.  L.  DeVinne 

The  city,  the  tree,  or  the  manufacturing  establish- 
ment that  has  ceased  to  grow,  has  already  commenced 

to  decay;  and  the  same  is  true,  in  a  certain  sense,  of 

the  man.  If  he  has  no  desire  to  grow  mentally,^  he 

will  fall  behind  in  growth  and  usefulness,  in  comparison 

with  those  who  have  the  will  to  push  up  and  out  and 

take  firmer  root.  Once  the  foreman  thinks  that  he 

knows  it  all,  or  that  it  is  not  worth  while  to  learn 

more,  he  commences  to  be  a  "has  been." 
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Ideas  from  Pi*actical  Men 

f 
Devoted  to  the  exchange  of  information  on  useful  methods.  Its  scope  includes  all  divisions  of  the  machine  building  in- 
dustry,  from  drafting  room  to  shipping  platform.  The  articles  are  made  up  from  letters  submitted  from  all  over  the  world. 
Descriptions  of  methods  or  devices  that  have  proved  their  value   are  carefully   considered  and   those   published  are  paid   for. 

I 

Production  Work  in  an  Engine  Lathe 
By  Irving  Lake 

The  problem  was  to  machine  a.  batch  of  castings,  as 
shown  in  Fig.  1,  with  an  engine  lathe  as  the  only  ma- 

chine available.  The  work  required  boring  to  two 
diameters,  reaming  both  bores  to  size  and  tapping  in 
the  center  as  can  be  seen  by  Fig.  1.  Part  of  the  solu- 

tion at  least  is  due  to  the  use  of  milling  cutters  for 
reamers. 

In  order  to  secure  uniform  results  as  well  as  rapid 
production,  a  pot  chuck  was  made  as  in  Fig.  2,  and  also 

FIG.   1— THE  WORK  TO  BE  DONE 

several  special  tools  for  handling  the  work.  The  chuck 
A  was  screwed  to  the  spindle  nose  B  and  a  pilot  bushing 
C  fitted  to  the  taper  inside  the  spindle  as  a  guide  for  the 
boring  bar  D.  This  bar  rested  in  a  block  E  and  was 
held  in  the  tool  block  by  screw  F.  The  bar  had  a  key- 
way  at  G  to  hold  the  reamers  and  taps  which  were  used 
later.  The  toolbits  0,  P,  Q,  and  R  were  all  so  placed  as 
to  cut  on  the  upper  side  of  the  hole  as  it  was  found  that 
they  produced  a  better  job  in  that  position  than  in  any 
other. 

The  boring  bar  was  properly  located  by  placing  it  on 
centers,  and  then  running  the  cross-slide  under  it, 
using  a  suitable  V-block  E  to  secure  the  proper  height. 

The  pilot  bushing  C  was  then  put  into  the  spindle,  and 

J-JS3-J   1 

the  bar  tried  for  accuracy  between  the  tailstock  center 
and  the  pilot  bushing.  The  cross-slide  gibs  were  set  up 
tight  and  to  avoid  any  chance  of  disturbing  the  setting 
of  the  bar,  the  cross-slide  feed  handle  was  removed. 

Reaming  the  large  end  of  the  bore  was  an  easy  mat- 
ter. The  trouble  came  in  reaming  the  small  end  with 

the  two  gaps,  as  these  openings  were  approximately  one 
half  the  diameter  of  the  bore.    Any  mechanic  will  ap- 

FIG.   3 — REAMERS  AND  TAP 

preciate  just  about  how  the  ordinary  reamer  would  be- 
have. So  in  order  to  ream  this  open  hole  I  secured  the 

spiral  slabbing  cutter  A,  Fig.  3,  and  ground  it  to  ream 
the  desired  size  of  hole.  Then  a  key,  fitted  to  match  the 
keyway  in  the  boring  bar  pilot,  was  set  in  the  reamer 
and  the  reamer  slipped  on  the  pilot.  A  trial  showed  a 
round  and  accurate  hole.  The  reamer  for  the  big  end 
of  the  bar  was  made  out  of  a  larger  cutter  shown  at  B 
in  Fig.  3. 

The  tap  C  in  Fig.  3  carries  twelve  chasers  set  as  at 
A  in  Fig.  4.  When  entering  the  tap  upon  the  pilot  as  at 
B,  the  chasers  remain  compressed  by  the  springs  C.   By 
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FIG.  2— THE  CHUCK  AND  THE  BORING  BAR 

FIG.  4— DETAILS  OF  THE  TAP.     FIG.   5 — SPIRAL. 
REAMER   IN  PLACE 

pushing  the  tap  all  the  way  back  on  the  pilot  the  chasers 
are  forced  out  by  the  taper  end  of  the  pilot  and  are  then 
backed  up  by  the  pilot  as  at  D.  The  chasers  have  shoes 
E  pinned  to  their  inner  ends.     These  shoes  can  be  re- 
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moved  and  shimmed  to  get  any  variation  necessary  in 
the  size  of  the  tap.  While  the  tap  would  have  worked 
perhaps  as  well  with  eight  chasers,  we  wanted  as  many 
chasers  as  possible,  as  this  tool  was  to  be  used  to  tap  to 
a  shoulder.  This  depended  on  the  operator  stopping  the 
machine  when  the  tap  reached  the  shoulder  and  the 
greater  the  number  of  chasers  would  tend  to  prevent 
stripping  the  thread. 

In  operation  the  casting  was  placed  in  the  pot  chuck 
and  the  boring  bar  fed  through  the  bore.  When  the 
boring  ojjeration  was  finished  the  feed  was  thrown  out 
and  the  bar  withdrawn  from  the  work  far  enough  to 
allow  the  spiral  reamer  A,  Fig.  3,  to  be  slipped  on  to 
the  pilot  as  in  Fig.  5.  The  bar  with  the  reamer  mounted 
on  its  pilot  was  now  pushed  through  the  bore  and  the 
bar  was  again  withdrawn  for  enough  to  change  reamers. 
After  the  second  reamer  was  removed,  the  tap  was 
slipped  on  the  pilot  and  fed  into  the  work  until  it  came 
in  contact  with  the  shoulder  at  the  end  of  the  hole.  The 

machine  was  then  stopped  and  the  bar  and  tap  with- 
drawn. As  the  bar  was  withdrawn,  the  tap  automatically 

collapsed  as  soon  as  the  straight  part  of  the  pilot  was 
disengaged  from  the  inner  ends  of  the  chasers.  Further 
withdrawing  motion  brought  the  tap  out  with  the  bar. 

Variable  Stops  for  a  Slotting  Die 
By  D.  E.  Smith 

We  had  an  order  for  a  number  of  slotted  plates  of 
sheet  iron,  like  that  shown  in  the  drawing,  in  which 
the  distance  from  the  edge  to  the  center  of  the  first 
slot  varied.  There  were  four  kinds  of  the  plates  and 
the  distances  specified  were  S,  li,  2iV  and  2i  in.  The 
distance  between  centers  of  the  succeeding  slots  was 
3  in.  and  was  the  same  in  all  lots. 

SLOTTING    UrE  WITH  VARIABLE   STOPS 

A  gage  pin  A  in  the  die  determined  the  latter  meas- 
urement, but  the  method  of  locating  the  first  slot  at 

the  required  distance  from  the  edge  was  a  problem 
that  required  some  study. 

The  various  lots  of  stock  were  designated  at  362-K, 

363-K,  364-K  and  365-K,  respectively,  and  these  num- 
bers appear  on  the  stripper  as  an  index  to  the  position 

of  the  auxiliary  stop  levers  marked  B  and  C  on  the 
drawing. 

The  levers  are  fulcrumed  on  the  stripper  and  are 
each  provided  with  a  pin  at  a  suitable  distance  from  the 
centers  upon  which  they  swing.  These  pins  extend 
downward  through  the  semicircular  slots  in  the  stripper 
so  that  they  are  in  the  path  of  the  advancing  stock. 
Figs.  1,  2,  and  3  indicate  the  various  positions  of  the 

levers.  When  both  are  at  position  2  they  are  in  "neu- 
tral" and  the  stock  may  pass  fi'eely  through  the  die. 

With  either  lever  at  either  extreme  position,  its  respec- 
tive pin  forms  a  gage  to  position  the  stock  with  respect 

to  the  distance  from  the  center  of  the  first  slot. 
After  the  first  slot  is  punched,  the  lever  is  placed  at 

position  2,  and  thereafter  the  stop  pin  A  gages  the 
work  on  its  passage  through  the  tools. 

Catching  the  Thread  by  the 
"Jumping"  Method 

By  B.  a.  Donley 

It  oftentimes  happens  in  machine  shops,  especially 
railroad  machine  shops,  that  a  man  will  have  occasion 
to  do  threading  upon  a  lathe  that  has  neither  backing 
belt  nor  dial.  I  have  seen  the  following  described 

method  applied  in  many  cases  and,  under  the  manipula- 
tion of  an  expert,  it  serves  its  purpose  admirably.  It 

is  called  "jumping  the  thread." 
Assuming  a  lathe  with  a  "four"  (i-in.  lead)  leadscrew, 

a  piece  of  work  on  centers  to  be  cut  with  a  thread  that 
is  not  a  multiple  of  the  leadscrew,  and  the  tool  set  for 
cutting.  The  lathe  is  started,  the  first  chip  run  up  to 
the  desired  length,  and  the  tool  is  withdrawn.     Without 

stopping  the  lathe,  the  locknut 
is  opened  and  the  carriage 

run  back  to  the  starting- 

point. Now,  bringing  the  cross- 
slide  up  so  that  the  point  of 
the  tool  will  just  clear  the 
outside  diameter  of  the  work, 
the  locknut  is  dropped  in  and 

the  position  of  the  tool  point 
relative  to  the  partly  cut 

thread  is  noted.  Four  posi- 
tions are  possible;  to  right  of 

thread,  to  left  of  thread,  on 

top  of  thread,  and  correct. 
To  the  skilled  workman  the 
position  will  be  apparent  at  a 

glance. With  the  right  hand  on  the 
lever  of  the  locknut  and  the 
left  hand  on  the  traversing 
wheel  of  the  carriage,  the 
lever  is  lifted  just  enough  to 
allow  the  nut  to  clear  the 
threads  of  the  leadscrew  and 

the  carriage  moved  back  one, 
two,  or  three  threads  as  indicated;  the  number  so 

"jumped"  being  clearly  perceptible  by  the  feeling.  Not- 
ing that  the  tool  is  now  in  the  correct  position  the  op- 

erator instantly  "jumps"  the  carriage  back  four  more 
threads,  locks  in  the  nut,  feeds  the  tool  foi'ward  to  the 

Section  X"X Showing    Pin  in  Neutral 
Position 
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f 
stop,  and  proceeds  to  cut  the  second  chip  in  the  same 
manner  as  the  first. 

This  method  of  procedure  is  followed  until  the  thread 
is  finished,  the  lathe  not  being  stopped  at  any  time,  and 
the  movements  may  be  made  accurately,  even  at  high 
speeds,  after  the  operator  has  become  accustomed  to 
them.  In  any  event  it  is  far  quicker  than  stopping 
the  lathe  and  scaling  for  position,  which  is  the  only 
other  method  possible  under  the  conditions.  It  is  hardly 
necessary  to  state,  however,  that  in  learning  the  knack 
the  beginner  should  run  his  lathe  very  slowly. 

When  skill  has  been  acquired,  lathes  with  other  leads 

than  four — say  three  or  five — may  be  handled  as  readily 
as  the  four.  There  are,  of  course,  a  corresponding  num- 

ber of  false  positions  and  the  final  jump  must  be  made 
to  cover  the  corresponding  number  of  threads  of  the 
leadscrew,  but  the  worker  soon  becomes  adept  and 
rarely  makes  a  mistake. 
The  only  objection  that  might  be  raised  to  this 

method  is  that  it  is  likely  to  induce  rapid  wear  of  lock- 
nut  and  leadscrew.  To  offset  this  the  writer  knows 
personally  of  lathes  that  have  been  in  daily  service 
under  these  conditions  for  twelve  or  fourteen  years  and 
are  still  doing  duty  without  repairs  to  these  parts. 

[The  Editor  has  done  this  little  trick  many  times, 
but  always  on  threads  of  comparatively  coarse  pitch. 
He  would  hesitate  to  tackle  the  job  of  cutting  a  32  or 
36  pitch  thread  on  a  lathe  with  a  five  pitch  leadscrew.] 

Cutting  Diamond  Screws 
By  Joseph  Hewes 

A  part  of  the  product  of  our  shop  consisted  of  screws 
having  square  right-  and  left-hand  threads  cut  over 
one  another  on  the  same  part  of  the  body. 

As  will  readily  be  understood,  the  resulting  threads 
were  crossed,  leaving  a  series  of  diamond-shaped 
projections  on  which  either  a  right-  or  left-hand  nut 
could  be  screwed.  The  usual  method  for  producing 
such  screws  was  to  cut  a  complete  thread  of  one  hand 

FIG.  1 — ^LATHE  RIGGKD  FOR  CUTTING  DIAMOND  SCREWS 
(FRONT  VIEW) 

and  then  cut  one  of  the  opposite  hand  across  it.  To 
do  this  required  two  operations  with  the  consequent 
loss  of  time  in  back  travel  of  the  carriage. 

As  there  were  many  of  these  screws  to  make,  we 

rigged  up  a  lathe  for  the  work,  as  shown  in  the  illus- 
trations herewith.     The  extension  bar  A  was  bolted  on 

0 

r 

FIG.   2- 
-LATHE  RIGGED  FOR   CUTTING   DIAMO.VD   SCREWS 

(OBLIQUE  VIEW) 

the  apron  and  carried  at  its  outer  end  a  bearing  which 
was  a  running  fit  for  a  master  diamond  screw  B  fast- 

ened on  the  feed  rod.  A  segment  fitting  between  the 
threads  and  provided  with  a  shank  was  pivotally  at- 

tached to  the  bar  at  C.  With  the  lathe  running  and  all 
feeds  disengaged,  the  carriage  was  moved  back  and 
forth  by  the  master  screw,  the  segment  acting  as  a  nut 
and  entering  the  thread  of  opposite  direction  when 
its  angle  was  changed  by  running  against  collars  pro- 

vided at  each  end  of  the  screw. 
With  this  arrangement  it  was  only  necessary  to  feed 

the  tool  in  at  the  completion  of  each  cycle  of  motion 
until  the  proper  depth  was  reached,  no  withdrawal  of 
the  tool  from  work  between  cuts  or  reversal  of  the 
lathe  being   required. 

The  diamond  screw  being  cut  is  showni  at  D.  The 

same  reference  letters  refer  to  like  parts  in  both  illus- 
trations. 

Who  Remembers  This  Bicycle? 
By  George  Wilson 

The  article  under  the  above  title,  by  I.  B.  Rich  on 
page  381  of  American  Machinist,  brings  to  mind  many 
incidents  of  the  old  bicycle  days,  for  I  guess  I  was  a 

pretty  ardent  fan. 
On  the  earlier  wheels  the  cranks  were  attached  by 

means  of  a  taper  pin  slabbed  off  on  one  side  to  bind 
upon  a  flat  milled  on  the  sprocket  shaft.  The  pin  was 
driven  home  and  held  by  a  nut  on  its  end.  These  pins 
were  sources  of  trouble  in  that  they  would  work  loose, 
in  which  case  it  was  impossible  to  keep  them  tight 
thereafter,  as  the  corners  would  round  off  the  flat  on 
the  shaft.  Hardened  shafts  were  not  thought  of  in 
those  days. 

To  obviate  the  loose  crank  all  sorts  of  fastenings 
were  devised  until  the  one-piece  crank  and  shaft,  gotten 
out  by  Fauber,  became  generally  used  on  most 

machines.  However,  the  one-piece  crank  had  the  dis- 
advantage that  in  order  to  assemble  it  in  the  bearings 
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the  latter  had  to  be  too  close  together  for  good  mechani- 
cal efficiency,  that  is,  the  sprocket  and  consequently  the 

chain  pull  was  too  far  out  from  the  bearing. 
Some  designs  had  the  crank  and  part  of  the  shaft  in 

one  piece  and  joined  in  the  hanger  by  means  of  a 
sleeve.    A  tongue  and  groove  on  the  shaft  ends  locked 

Tribune 
SPLINED  BICYCLE  CRANKS  ., 

the  halves  of  the  shaft  together.  This  was  the  con- 
struction of  the  Columbia,  Waltham  and  several  other 

makes. 

A  construction  similar  to  that  shown  by  Mr.  Rich 
was  used  on  the  Tribune,  a  fine  machine  built  by  the 
Black  Manufacturing  Company.  In  this  construction 
the  shaft  was  splined,  or  toothed,  and  the  taper  pin 
retained  as  shown  in  the  sketch.  However,  a  few- 
makers  stuck  to  the  flattened  taper  pin  to  the  end,  until 
the  Fauber  one-piece  hanger  came  into  general  use. 

To  show  to  what  extremes  the  makers  would  go  to 
provide  an  original  and  efficient  crank  fastening  I  will 
mention  that  used  by  the  Overman  Wheel  Co.  on  the 
Victor  bicycle.  In  this  construction  the  shaft  was  hol- 

low for  the  sake  of  lightness.  The  ends  of  the  shaft 
were  necessarily  closed  by  the  bosses  that  received  the 
cranks.  These  bosses  were  bored  tapering  at  right- 
angles  to  the  shaft,  and  the  tapered  ends  of  the  cranks 
fitted  into  the  holes.  To  prevent  the  cranks  from  turn- 

ing in  the  bosses  under  the  pressure  of  the  pedal,  keys 
were  placed  in  both  crank  and  boss. 

While  writing  this  it  has  just  come  to  mind  that  a 
splined  shaft  method  of  crank  fastening,  in  which  the 
splines  were  square  as  in  present  auto  practice,  was 
used  in  the  National  bicycle.  I  think  some  sort  of  nut 
was  also  used  to  hold  the  crank  on,  but  am  not  sure. 
I  would  like  to  have  one  of  the  old  boys  clear  this  up. 

An  Easy  Method  of  Lettering 
By  Louis  A.  Schlosstein 

The  usual  practice  for  placing  notes  or  titles  on  detail 
drawings  is  to  measure  off  the  desired  height  of  the 
letters  and  then  lightly  draw  guide  lines  which  will 
govern  the  size  of  the  lettering.  However,  a  shorter 
method  of  free-hand  lettering  has  been  used  by  the 
writer  for  a  number  of  years  and  has  proved  a  great 
time  saver,  at  the  same  time  producing  a  neat  job. 
A  thin  triangle  may  be  placed  on  the  sheet  in  posi- 

tion where  the  lettering  is  to  be  done  and  its  edge  may 
be  used  as  a  stop  for  all  downward  strokes  of  the  pen- 

cil and  for  ruling  the  horizontal  portion  of  the  lower 
edge  of  the  letters.  This  will  be  found  to  be  a  rapid 
way  of  doing  neat  lettering  along  straight  lines  with- 

out ruling  the  lower  line.  With  practice,  the  letters 
can  be  made  of  a  uniform  height  without  drawing  the 
usual  top  line  on  the  tracing,  while  the  straight  edge 
of  the  triangle  takes  care  of  the  lower  line. 

A  little  care  will  be  necessary  in  making  the  letters 
the  lower  edges  of  which  are  curves  such  as:  C,  0,  U, 
etc.,  as  the  curve  must  be  started  before  the  pencil 
strikes  the  straight  edge.  Capital  letters  as  well  as 
small  letters  may  be  made  in  this  manner.  When  once 
a  draftsman  has  "his  hand  in,"  he  will  always  use  this method. 

A  Drafting  Room  Kink 
By  Edward  Heller 

The  little  device  shown  in  the  accompanying  drawing 
is  very  useful,  particularly  when  large  triangles  are  not 
available  for  drawing  vertical  lines  that  are  required 

to  be  accurate.  It  is  made  of  about  'i  x  h  in.  cold- 
rolled  steel.  The  dimensions  are  made  to  suit  the  width 
and  thickness  of  the  T-square  blade.  One  end  is  made 
adjustable  so  that  it  can  be  used  on  T-squares  with 
blades  of  any  width. 

In  use  the  device  is  snapped  on  the  blade  at  the 

required  location  as  shown  in  "first  position,"  and  a 
short    line    drawn    against    the    beveled    edge.      The 

SUBSTITUTE  FOR  LARGE  TRIANGLES 

T-square  is  then  moved  to  "second  position"  down  the 
board  and  another  line  drawn  in  similar  manner.  The 

T-square  is  then  used  as  a  straightedge  and  a  connect- 
ing line  drawn  through  the  two  points  thus  obtained. 

Fixture  for  Holding  Goose-Necks 
By  J.  Robert  Phelps 

The  accompanying  illustration  shows  a  simple  and 
inexpensive  fixture  used  in  the  Atchison,  Topeka  & 
Santa  Fe  shops,  San  Bernardino,  Cal.,  for  holding  tank 
goose-necks  while  machining  the  faces  and  valve  seats. 

The  under  side  of  the  flange  of  the  goose-neck  rests  on 
a  shoulder  in  the 

interior  of  the  fix- 
ture located  just 

below  the  holding 
screws. 
The  fixture  can 

be  mounted  on 
either  a  lathe  or  a 

boring  mill  where 

it  should  be  chuck- 
ed so  as  to  run  true 

before  the  goose- 
neck is  inserted. 

For  drilling  the 
necessary  bolt  holes 
in  the  flange  of  the 

goose-neck  the  fix- 
ture can  be  readily  transferred  from  the  lathe  or  from 

the  boring  mill  to  the  table  of  the  drilling  machine. 

FIXTURE  FOR  HOLDING  GOOSE- 
NECKS 
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CLAMP   FOR   HOLDIXG   WORK 
IN   KEYSEATING 

] 

Clamp  for  HoIdiJig  Work  in  Keyseating 
By  J.  Robert  Phelps 

The  clamp  shown  in  the  accompanying  illustration  is 
in  use  in  the  shops  of  the  Atchison,  Topeka  &  Santa  Fe 
Railway  at  San  Bernardino,  Cal.,  for  keysetting  loco- 

motive axles.  As 
will     be     seen 
from    the    illus- 
t  ration,    the 
clamp  proper  ifO 
in  one  piece  and 
can    be    quickly 
applied    to    the 
work     without 
the  blocking 
that     would     be 
required   if   two 
ordinary    U- 
clamps     were 
used.     The    cup 
pointed     set- 
screws     at     the 
top   hold    the 
work  firmly  and 
serve  in  equaliz-. 
ing    the    clamp- 

ing pressure. 
Neither  the 
clamp  nor  its 
screws  offer  any 
interference     to 

the  cutter  or  arbor.  The  clamp  can  be  made  in  a  very 
short  time  by  cutting  from  a  sheet  of  heavy  boiler  plate 
by  means  of  a  gas  or  electric  torch. 

Enlarging  Gas  Engine  Pistons — Discussion 
By  C.  H.  Skinner 

I  have  read  the  article  on  the  subject  of  enlarging 
gas  engine  pistons,  by  David  Tyke  on  page  287  of 
American  Machinist,  as  well  as  the  letter  of  Ivan  Beach 

appearing  on  page  638.  In  response  to  the  editor's 
note,  subjoined  to  the  latter  and  requesting  additional 
information  from  your  readers,  let  me  say  that  I  have 
been  enlarging  pistons  by  heating  for  several  years  and 
find  it  successful  if  handled  properly. 

A  charcoal  fire  is  used  and  the  piston  is  heated  to 
a  bright  red.  It  is  then  covered  with  sawdust  and 
allowed  to  stand  until  cool.  The  pistons  will  expand 
t^om  0.012  to  0.025  in.,  according  to  the  size  and  thick- 

ness of  pistons.  It  is  advisable  to  leave  the  old  piston 
pin  in  place  during  the  process  as  it  serves  to  prevent 
any  warping  of  the  piston. 

Pistons  expanded  by  heat  and  re-ground  have  been 
found  as  satisfactory  as  new  pistons,  wearing  very  lit- 

tle in  use.  In  all  regrinding  jobs,  0.0005  in.  per  inch 
of  diameter  of  cylinder  is  allowed  for  clearance  which 
has  been  found  to  produce  a  very  good  job. 

Inserted  Tooth  Hollow  Mill 
By  Arnold  J.  Fleming 

At  a  day's  notice  our  shop  was  called  upon  to  produce 
malleable  castings  to  definite  limits  that  hitherto  had 
been  good  enough  as  they  came  from  the  foundry. 
Therefore,  the  castings  had  to  be  hollow  milled. 

We  first  made  some  mills  from  solid  high-speed  steel 

bar.  These  were  too  expensive.  We  also  tried  to  pur- 
chase some  but  could  not  find  any  that  we  thought 

would  do,  so  I  designed  this  one. 
The  sketch  shows  the  construction  very  plainly.  The 

shell  A  is  slotted  in  five  places  and  the  outer  end  of 
each  slot  was  made  to  receive  a  correspondingly  shaped 
cutter.  Tapered  head  screws  tapped  into  the  end  of  the 
shell  before  the  slots  were  cut  serve  to  lock  the  cutters 

Section  X-X 

& 
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IN.SERTED  TOOTH  HOLLOW  MILL 

in  position  by  expanding  the  shell  inside  the  retaining 
ring  B.  The  plug  C  screws  into  the  shell  for  the  pur- 

pose of  setting  the  cutters. 

Line  Reamer  with  Wedged  Blades 
By  L.  E.  Schaeffer 

A  line  reamer  with  blades  held  in  place  by  means  of 
taper  wedges  instead  of  screws  is  shown  in  the  accom- 

panying cut. 
The  bottoms  of  the  blades  are  inclined  to  a  5-deg. 

LINE  REAMER  WITH  WEDGED  BLADES 

angle  which  provides  for  the  expansion  of  the  reamer 
when  necessary  to  regrind  it.  The  wedges  are  tapered 
to  3  deg.  in  one  plane  and  15  deg.  in  the  other,  enabling 
them  to  hold  the  blades  securely  in  place. 
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Editorial 
How  Machine  Tool  Design  Will 

Probably  Be  Influenced 
WHAT  WILL  be  the  next  thing  to  exert  a  paramount 

influence  on  the  design  of  machine  tools?  Will  it 

be  a  new  industry',  standardization,  competition,  or  a 
new  tool  steel  ?  Old  copies  of  magazines  will  show  that 

we  have  come  a  long  way  from  the  frail  machine  that 
was  once  the  best  that  could  be  bought. 

As  competition  became  keener  more  and  more  weight 
and  power  were  given  to  machine  tools  so  that  they  migh;, 
do  more  work  and  reduce  production  costs. 

The  advent  of  Mushet  and  Taylor-White  steels  in  turn 
showed  that  further  strengthening  of  machines  was 

necessary  in  order  to  work  up  to  the  capacity  of  the  cut- 
ting tool.  Multi-cutting  and  continuous  cutting  fol- 
lowed quickly  and  naturally- — competition  again. 

The  war,  with  its  insatiable  demands  influenced  fur- 
ther development  of  the  single  purpose  machine  and  has 

undoubtedly  left  other  influences  on  design. 
What  next?  Machines  are  being  built  stronger  and 

heavier  than  ever  today.  Single  pulley  and  direct  motor 

drives,  wide  belts,  strong  clutches  and  rigid  holding  de- 
vices are  being  designed  and  used,  and  now  the  capacity 

of  the  machine  is  greater  than  that  of  the  tool  steel. 
Will  not  the  next  step  be  the  improvement  of  the  cut- 

ting tool?  Experiments  in  alloying  have  been  carried 
on  for  some  time  and  have  already  produced  alloys  that 
are  pointing  the  way  toward  greater  production.  There 
are.  no  doubt,  other  alloys  that  will  be  announced  before 
long.  We  should  not  need  to  stretch  our  imagination  to 
picture  a  continuance  of  the  cycle — stronger  tool, 
stronger  machine. 

Are  You  in  a  Rut? 

WHEN  you  are  up  against  a  problem  as  to  the  best 
way  to  handle  a  production  job;  the  sequence  of 

operations  and  the  design  of  the  tools  and  fixtures,  do 
you  ever  stop  to  wonder  how  the  other  fellow  would 
do  it? 

When  you  are  up  against  it  to  get  more  production  out 
of  the  shop,  do  you  ever  go  into  some  other  fellov/s  shop 
where  the  same  class  of  work  is  being  done,  and  see  how 
he  is  doing  it? 

You  are  bound  to  get  into  a  rut  at  times  and  can 
only  visualize  one  way  of  doing  things — your  own  way; 
but  is  your  own  way  the  best  way? 

Did  it  ever  strike  you  that  you  can  sometimes  learn 
more  in  a  few  hours  trip  through  the  other  fellow's 
shop,  seeing  how  he  does  things,  than  in  working  over 
your  problems  alone  for  a  week? 

Did  it  ever  strike  you  that  time  spent  in  going 
through  other  shops  with  your  eyes  open  for  methods 
of  doing  work  will  amply  repay  you? 

Did  it  ever  «trike  you  that  intercourse  with  other 
shop  executives  is  bound  to  result  in  your  getting  some 
helpful  ideas  as  to  how  to  do  things  better  or  cheaper? 

If  you  are  in  a  rut,  get  out  of  it.  Don't  be  a  stay-at- 
home  forever.  Get  out  into  other  shops  and  see  what 
they  are  doing  and  how  they  are  doing  it. 

Commercial  Aircraft  Cannot  Be  Developed 
in  Arsenals  or  Navy  Yards 

THE  Senate  recently  requested  both  the  Secretary  of 
War  and  the  Secretary  of  the  Navy  to  report  on  the 

feasibility  of  each  arm  of  the  service  setting  aside  an 
arsenal  or  a  navy  yard  for  the  manufacture  of  aircraft. 
The  request  grew  out  of  the  belief  that  aircraft  are 
essential  to  national  defense  and  that  the  aircraft  in- 

dustry cannot  be  developed  through  competition.  The 
reply  of  both  Secretaries  was  that  the  proposed  plan 
was  not  feasible. 

Nobody  will  dispute  the  statement  that  aircraft  are 
essential  as  an  arm  of  defense.  But  the  idea  that  an 

aircraft  industry  cannot  be  developed  except  by  gov- 
ernmental work  through  the  Army  and  Navy  is  open 

to  serious  question.  There  is  no  doubt  that  many  of 
the  alleged  benefits  of  competition  have  been  over-rated, 
but  an  abandonment  of  the  idea  is  hardly  to  be  con- 

sidered at  this  time.  There  is  no  question  as  to  the 
possibility  of  building  aircraft  in  both  navy  yards  and 
arsenals.  The  splendid  work  of  Capt.  Coburn  at  League 
Island  during  the  war  is  sufficient  evidence.  The  diffi- 

culty is,  that  under  the  ordinary  routine  work  of  either 
Army  or  Navy,  such  men  rarely  find  their  way  into 
the  executive  chair.  In  too  many  cases  the  man  in 
charge  happens  to  be  on  the  list  for  such  a  position, 
due  to  seniority  or  other  rulings,  none  of  which  depend 
on  his  fitness  for  the  job.  And  unfortunately  too  many 
of  the  oflScers  who  really  did  things  during  the  war  have 
resigned  from  the  service. 

Government  arsenals  can  undoubtedly  build  aircraft 
and  the  time  may  come  when  it  is  the  proper  thing 
to  do.  But  our  past  experience  with  Army  and  Navy 
red  tape,  with  the  principal  object  of  many  being  to 
play  safe  by  never  doing  anything  which  has  not  been 
done  before,  does  not  encourage  us  to  expect  much  from 
government  aircraft  building  at  present.  Before  it  can 
be  a  success  we  all  need  a  change  of  heart  regarding 
our  duty  to  the  Government  and  its  duty  to  us. 
A  few  energetic  and  far-sighted  men  are  putting 

commercial  aviation  across  even  though  it  be  a  slow 
and  expensive  process.  At  the  present  time  probably 

the  Aeromarine  Airways  Corporation  stands  out  as  ac- 
tually doing  a  commercial  business  in  various  parts  of 

the  country. 

More  landing  fields,  the  free  use  of  all  governmental 
fields  by  commercial  fliers,  rational  federal  control  of 
flying  and  a  greater  development  of  the  air  mail  service 
will  do  more  for  real  aviation  than  the  proposed  build- 

ing of  aircraft  by  arsenals  and  navy  yards. 
We  are  not  keen  on  subsidies  of  any  kind,  but  better 

far  to  grant  a  subsidy  for  commercial  aviation  than  to 
drive  out  the  few  airplane  builders  who  are  actually 
working  for  the  development  of  aviation.  There  are 
doubtless  many  more  uses  for  arsenals  and  navy  yards 
than  those  in  vogue  at  present,  but  the  development  of 
a  new  industry  cannot  be  expected  from  plants  which 

have  so  many  years  been  organized  on  a  "stand  pat" 
basis.  We  are  strong  for  aviation  and  do  not  want  to 
see  it  handicapped  in  the  manner  proposed. 
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Shop  Equipment  News 
Heald  No.  50  Cylinder  Grinding  Machine 
A  cylinder  grinding  machine  designated  as  style  No. 

50  has  been  added  by  the  Heald  Machine  Co.,  of 
Worcester,  Mass.,  to  its  regular  line.  This  machine, 
though  built  along  lines  similar  to  the  previous  model, 
is  more  massive  in  construction  and  embodies  some 
ingenious  features.  It  may  be  furnished  for  either 
belt  or  motor  drive. 

The  drive  shaft  of  the  machine  is  mounted  on  ball 
bearings  at  the  rear  of  the  base  in  such  manner  that  it 
may  be  removed  entirely  without  disturbing  other  parts. 

r 
HKAl^U  NO.    50   CTLIXDEK   CKINUING   Al.^CHINE 

In  the  belt-driven  type  of  machine  the  power  is  deliv- 
ered to  this  shaft  directly  from  the  main  line  without 

the  intervention  of  countershafts.  The  tight  and  loose 
pulleys  are  12  in.  in  diameter  by  5  in.  face,  and  run  at 
a  speed  of  750  r.p.m.  The  loose  pulley  is  also  carried 
on  ball  bearings.  The  drive  to  the  eccentric  grind- 

ing shaft  is  by  belt  over  a  spring-suspended  idler,  as 
in   the   former   machines. 

The  work  table  has  been  made  somewhat  wider  than 
formerly,  and  automotive  cylinder  blocks  of  the  largest 
size  may  be  mounted  without  undue  overhang.  A  ver- 

tical adjustment  of  A  in.  to  compensate  for  possible 
mis-alignment  of  the  bores  in  a  block  of  cylinders  is 
provided  by  means  of  a  pair  of  inclined  planes,  or  slid- 

ing wedges,  between  the  main  table  and  the  cross-slide 
or  work  table.  This  adjustment  is  easily  and  quickly 
made  by  turning  a  small  capstan-head  screw,  and  does 
not  affect  the  point  of  reversal  of  the  work  with  rela- 

tion to  the  position  of  the  grinding  wheel. 
A  noteworthy  feature  of  the  machine  is  the  absence 

of  gear  boxes.  Power  for  reciprocating  the  table  is 
transmitted  through  an  hydraulically  operated  mech- 

anism that  is  susceptible  to  minute  variations  of  speed 
from  zero  movement  to  a  maximum  speed  of  traverse 
of  15  ft.  per  minute.  This  adjustment  of  speed  from 
minimum  to  maximum  is  made  by  one  movement  of  a 
ihrottle  lever,  the*  position  of  which  in  its  quadrant  de- 

termines and  indicates  the  speed.    The  table  movement 

is  entirely  free  from  vibration  and  shock  at  the  point 
of  reversal,  even  at  the  highest  rate  of  table  travel. 

The  rotative  movement  of  the  eccentric  grinding 
head  is  derived  from  a  belt  running  over  a  pair  of 
three-step  cones  within  the  base  of  the  machine.  This 
belt  is  shifted  by  means  of  a  lever  on  the  front  of  the 
machine,  and  the  shifting  is  stated  to  involve  even  less 
trouble  than  the  movement  of  a  gear-shift  lever.  Com- 

pensating adjustment  for  belt  stretch  is  provided  to 
maintain  the  belt  under  even  tension. 

The  cross-slide,  directly  upon  which  the  work  is 
mounted,  has  a  movement  of  28  in.  in  a  direction  at 

right  angles  to  the  table  traverse  and  is  pro- 
vided with  a  large  micrometer  dial  on  the 

cross  screw,  by  which  fine  adjustment  of 
center  distance  is  easily  secured. 

The  wheel  spindle  regularly  furnished  for 
regrinding  automotive  cylinders  will  grind 
holes  21  to  3  in.  in  diameter,  in  lengths  up  to 
11  in.,  and  also  holes  larger  than  3  in.  in 
diameter  in  lengths  up  to  18  in.  For  manu- 

facturing work,  the  standard  15-in.  spindle 
arm  is  regularly  furnished  for  grinding  from 
3  in.  in  diameter  and  larger,  and  lengths  up 
to  15  in.  Other  spindles  for  grinding  smaller 
holes  may  be  furnished.  The  belt  pulleys  are 
easily  removable  and  interchangeable  to  se- 

cure proper  grinding  speeds.  No  adjustment 
of  the  belt  tension  is  necessary,  as  that  is 
taken  care  of  by  the  spring  idler. 

The  finished  surface  of  the  cross-slide  is 
43^  X  161  in.,  and  there  are  two  T-slots  ex- 

tending the  full  length.    The  floor  space  occupied  by  the 
machine  is  73  x  123  in.,  and  the  weight  is  approximately 

5,000  pounds. 

Buffalo  Universal  Slitting  Shear 
and  Bar-Cutter 

The  Buffalo  Forge  Co.  of  Buffalo,  N.  Y.,  has  just 
placed  on  the  market  a  universal  slitting  shear  and 
bar-cutter,  the  driving  side  of  which  is  illustrated.  The 
machine  is  intended  particularly  for  use  where  a  punch 
is  not  needed,  for  example  in  iron  shops,  warehouses  and 
similar  locations. 

The  shear  is  equipped  with  10-in.  knives,  which  can 
cut  plates  i  in.  thick  of  any  length  and  width,  or  6  x 
J-in.  flats.  The  knives  may  be  operated  at  the  rate  of 
thirty  strokes  per  minute.  The  bar-cutter  has  standard 
five-piece  knives  which  can  cut  structural  shapes  up  to 
the  following  sizes :  4  x  4  X  0-in.  angles,  3  x  3  x  j-in. 
angles  at  45-deg.  miter  either  left-  or  right-hand,  3  x 
3  X  i-in.  tees,  round  bars  up  to  IS  in.  in  diameter,  and 

bars  up  to  1^  in.  square.  With  special'  knives  that  can 
be  furnished  the  bar  cutter  will  take  5-in.  9.76-lb.  beams 
and  5-in.,  9-lb.  channels,  or  any  other  rolled  section 
having  the  same  weight  and  area  of  cross-section.  One 
set  of  blades  shears  both  channels  and  beams  of  the 
same  size,  and  a  different  pair  of  blades  is  required  for 
each  size. 
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The  machine  has  the  Buffalo  "armor-plate"  frame, 
which  is  claimed  to  be  unbreakable  in  service.  The 

bearings  are  bronze-lined  and  the  drive  shaft  bearings 

are  oiled  by  means  of  rings.     The  gear  and  pinion  are 

BUFFALO  SLITTING  SHEAR  AND  BAR-CUTTER 

cut  from  semi-steel  blanks.  Since  the  base  of  the  ma- 
chine is  cast  iron,  a  large  concrete  foundation  is 

unnecessary. 

Approximately  3  hp.  is  required  to  operate  the  ma- 
chine at  full  capacity.  The  length  of  the  entire  machine 

is  only  5  ft.  4  in.,  the  width  2  ft.  8  in.,  and  the  height 
6  ft.  4  in.    The  total  weight  is  4,500  pounds. 

Hocking  "Mirr-0-Ream"  Expansion  Reamer 
The  inserted-blade  expansion  reamer  shown  in  the 

accompanying  illustration  has  recently  been  brought 
out  by  Samuel  Hocking  &  Son,  Lancaster,  Pa.  The 
adjustment  in  size  is  made  by  moving  the  blades  along 
the  slots,  the  depth  of  which  decreases  from  the  front 
end  to  the  shank  end  of  the  tool.  The  shanks  are  made 

of  alloy  steel,  and  the  blades  of  semi-high-speed  tool 
steel. 

The  blades  are  ground  with  a  double  relief.  The  top 
of  each  blade  is  ground  with  a  narrow  land  back  of 
the  cutting  edge  to  give  the  proper  relief.  Near  the 
back  edge  the  blade  is  ground  at  a  greater  angle,  in 
order  to  increase  the  relief  and  prevent  dragging  on  the 
bore  being  finished.  The  method  of  grinding  is  stated 
to  give  a  free  cutting  and  durable  edge. 

The  blades  are  held  in  place  at  each  end  by  parts 
known  as  steady-rings  made  of  nickel  steel.     On  one 

side  of  each  ring  there  are  slots  to  receive  the  ends 
of  the  blades.  The  rings  thus  support  the  blades  and 
prevent  injury  and  breaking,  particularly  when  the 
reamer  is  adjusted  to  its  maximum  size.  The  adjust- 

ing nuts  operate  against  the  smooth  back  surfaces  of 
the  rings,  so  that  adjustment  is  easy  and  injury  to  the 
nuts  or  blades  is  not  apt  to  occur. 

When  adjusting  the  size  of  the  reamer,  the  shank  is 
held  in  a  vise,  and  a  micrometer  used  to  determine  the 
size  over  the  cutting  edges.  The  tool  is  ordinarily 
adjusted  so  as  to  take  very  light  cuts  in  the  hole.  In 
this  way,  more  accurate  work  and  greater  smoothness 
of  finish  can  be  obtained. 

The  tool  is  made  in  seventeen  sizes,  and  can  be  fur- 
nished in  sets.  The  smallest  size  can  be  adjusted  in 

diameter  from  Ji  to  41  in.,  has  blades  12  in.  long,  and 
is  51  in.  long  overall.  The  largest  size  can  be  adjusted 
from  31  to  Us  in.  in  diameter,  has  a  blade  length  of  71 
in.  and  a  length  overall  of  24  inches. 

Landis  Automatic  Die  Head 
The  Landis  Machine  Co.,  Waynesboro,  Pa.,  has  re- 

cently placed  on  the  market  the  automatic  screw-cutting 
die  head  illustrated  herewith,  for  application  to  turret 
lathes  and  hand  screw  machines.  The  principal  feature 
is  that  the  chasers  are  supported  on  the  face  of  the 
head,  which  permits  of  easy  access  to  the  chasers  when 
it  is  necessary  to  remove  them  for  grinding  and  chang- 

ing from  one  size  to  another. 

HOCKING  "MIRR-O-REAJI"  EXPANSION  REAMER 

LANDIS  AUTOMATIC   DIE   HEAD 

The  head  is  made  entirely  of  steel  and  constructed  to 
give  long  life.  It  is  applicable  to  practically  all  makes 
of  screw  machines  and  turret  lathes  on  which  the  diam- 

eter of  the  head  can  be  accommodated..  The  head 
employs  the  regular  Landis  flat  chasers.  The  style 
and  size  of  the  shank  can  be  furnished  to  suit  the  re- 
quirements. 

The  head  is  opened  automatically  by  retarding  the 
forward  motion  of  the  carriage,  and  is  closed  by  hand. 

It  is  locked  by  the  engagement  of  two  hardened  cylin- 
drical lock  pins  in  hardened  bushings.  The  correct 

sizes  for  the  roughing  and  finishing  cuts  are 
obtained  on  the  1J-,  2-  and  3-in.  heads  by  the 
movement  of  the  lock-pin  lever.  When  cut- 

ting threads  in  one  pass,  both  lock  pins  are 
engaged.  When  cutting  threads  in  two 
passes,  both  lock  pins  are  engaged  during  the 
first  cut,  but  for  the  second  cut  only  one  lock 
pin  is  engaged.    The  cutters  are  adjusted  to 
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give  the  proper  diameter  of  work  by  means  of  an 
adjusting  screw,  which  engages  the  body  of  the  head 
inside  the  rings.  Since  the  operating,  adjusting  and 
closing  rings  remain  in  a  fixed  position  when  the  head 
is  closed,  rotating  the  body  within  these  rings  gives 
all  diameters  that  can  be  threaded  within  the  range  of 
the  head.  Each  head  is  graduated  for  all  sizes  within 
its  range  of  bolts,  both  right-  and  left-hand,  and  of 
right-hand  pipe  threads.  To  adjust  the  1 }-,  2-  and  3-in. 
heads  for  left-hand  threading,  reverse  the  position  of 
the  lock-pin  lever  in  relation  to  its  position  for  right- 
hand  threading. 

The  chaser  holders  and  trunnions  on  the  S-  and  s-in. 
automatic  heads  are  integral.  The  one  set  of  chaser 
holders  furnished  with  each  head  is  suitable  for  thread- 

ing all  bolts  and  pipe  within  its  range.  When  pitches 

and  diameters  other  than  U.  S.,  "V,"  S.  I.,  Whitworth 
and  Briggs  standards  are  to  be  threaded,  special  chaser 
holders  with  trunnions  integral  will  be  supplied.  The 
chaser  holder  and  trunnion  may  be  easily  removed  from 
the  die  head  by  merely  removing  the  shank  and  loosen- 

ing one  screw.  These  smaller  heads  are  not  equipped 
with  roughing  and  finishing  attachments. 

The  chaser  holders  and  trunnions  furnished  with  the 

1^-,  2-  and  3-in.  automatic  die  heads,  such  as  illustrated, 
are  separate.  The  heads  are  ordinarily  furnished  with 
right-hand  bolt-chaser  holders  for  cutting  U.  S.  stand- 

ard diameters  and  pitches.  For  threading  pipe  or 
cutting  S.  A.  E.  diameters  and  pitches,  or  diameters 

and  pitches  other  than  U.  S.,  "V,"  S.  I.,  Whitworth  and 
Briggs  standards,  the  proper  chaser  holders  can  be  sup- 

plied. These  larger  heads  are  equipped  with  roughing 
and  finishing  attachments. 

Developments  in  Chicago  Pneumatic  Drill 
In  order  to  obviate  the  necessity  for  frequent  oiling 

of  its  pneumatically  operated  hand-portable  drills,  the 
Chicago  Pneumatic  Tool  Co.,  6  East  44th  St.,  New 
York,  N.  Y.,  has  recently  developed  an  oil  vent  that 
can  be  attached  in  the  interior  of  the  drill.  The  oil 

vent  is  applicable  to  most  sizes  and  types  of  the  "Little 
Giant"  pneumatic  drills.  Its  purpose  is  to  prevent 
leakage  of  the  oil  so  that  the  frequency  of  oiling  can 
be  lessened,  thus  saving  both  time  and  labor. 

CHICAGO   PNEUMATIC  DRILL  WITH   OIL  VENT 

The  oil  vent  can  be  seen  in  place  in  the  cut-away 
section  of  the  drill  shown  in  the  accompanying  illustra- 

tion. It  consists  of  a  sliding  plunger  having  a  cone 
at  each  end.  Since  this  plunger  is  free  to  travel  and 
close  the  passage  of  the  oil  from  the  drill,  it  prevents 
leakage  no  matter  in  what  position  the  tool  is  operating. 

The  piston  and  connecting  rod  units,  or  toggles,  are 
now  made  interchangeable  in  the  drill.  The  connect- 

ing rod  is  fitted  to  the  piston  by  means  of  a  ball-and- 
socket  joint.  Two  of  them  are  secured  in  place  on  each 
crankpin  by  means  of  hinged  split  collars.  The  advan- 

tage of  the  arrangement  is  that  it  provides  a  large 
opening  by  which  the  lubricant  can  reach  the  crankpin 
bearings. 

It  is  possible  to  assemble  and  disassemble  any  of  the 
connecting-rod  units  without  dismantling  the  entire 
drill.  The  mechanism  is  30  per  cent  lighter  in  weight 
than  that  previously  employed. 

"E-Z"  Threading  Dial 

A  dial  for  attachment  to  lathes  doing  threading  work 
has  recently  been  placed  on  the  market  by  James  M. 
Colven,  20  Wolffe  St.,  Yonkers,  N.  Y.  The  device, 

designated  as  the  "E-Z"  threading  dial,  is  shown  in  the 
accompanying  illustration  both  attached  to  and  separate 
from  a  lathe  carriage.  The  method  of  attaching  the 
dial  is  very  simple,  as  it  is  necessary  to  use  only  two 
screws  in  securing  it  to  the  carriage. 

"E-Z"  THREADING  DIAL 

The  device  consists  of  a  cast-iron  bracket  carrying 
a  brass  sleeve,  a  brass  dial,  steel  shaft  and  a  brass 
worm  gear.  The  worm  gear  is  suited  to  the  pitch  and 
thread  form  of  the  lead  screw  on  which  it  runs,  and  it 
is  ordinarily  covered  by  a  small  guard. 

Since  4  in.  travel  of  the  carriage  represents  one 
revolution  of  the  dial,  it  is  easily  possible  to  engage 
the  half  nut  on  the  lead  screw  at  the  proper  point,  so 
that  consecutive  cuts  can  be  taken  in  the  same  thread. 
When  cutting  an  even  number  of  threads  per  inch,  the 
nut  can  be  engaged  when  any  one  of  the  eight  marks 
on  the  dial  are  opposite  the  index  mark  on  the  bracket. 
When  cutting  an  odd  number  of  threads,  the  nut  can  be 
engaged  when  any  one  of  the  four  numbered  lines  are 
opposite  the  index  mark.  The  dial  can  be  used  when 
cutting  threads  having  a  fractional  number  of  turns 
per  inch,  as  for  lli  threads  the  nut  can  be  engaged  at 
every  one-half  revolution  of  the  dial. 

The  use  of  the  device  eliminates  the  necessity  of  stop- 
ping and  reversing  the  lathe  at  the  completion  of  each 

cut  through  the  thread,  and  the  lathe  may  be  run  con- 
tinuously until  the  thread  is  finished.  At  the  end  of 

each  cut  the  half  nut  is  disengaged,  the  carriage  is 
returned  by  hand,  and  then  the  nut  is  engaged  when 
the  dial  indicates  that  the  tool  is  in  the  proper  position 
for  the  thread.    The  time  of  the  operator  can  thus  be 
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applied  to  cutting  the  thread,  without  the  necessity 
of  waiting  while  the  tool  is  being  run  back  through 
the  thread.  The  dial  aids  in  working  close  to  a  shoulder 
or  boring  to  depth.  When  a  lathe  is  equipped  with  the 
dial,  it  is  not  necessary  to  have  a  reversing  belt. 

Hartford  Combined  Collet  and  Step  Chuck 
The  Hartford  Special  Machinery  Co.,  Hartford, 

Conn.,  has  just  placed  on  the  market  a  combination 
step  and  collet  chuck  intended  for  use  on  lathes  and 
similar  machines  that  are  not  provided  with  a  through 
hole  in  the  spindle,  and  also  for  use  where  a  drawbar 
with  the  handwheel  at  the  rear  end  of  the  spindle  is 
undesirable.     The   chuck   possesses  the    advantage   of 

PIG.    1— HARTFORD    COLLET    CHUCK    ASSEMBLED,     AND 
SMALL  CLOSIKG  RING  AND  STEP  COLLET.     FIG.   2— 

CHUCK  ASSEMBLED  WITH  LARGE  SIZE 
CLOSING  RING 

admitting  relatively  larger  sizes  than  usual,  for  the 
reason  that  the  stock  does  not  have  to  pass  through  a 
drawbar. 

In  Fig.  1  is  shown  the  collet  chuck  complete  at  the 
left,  while  the  other  two  parts  shown  in  the  same  figure 
are  the  closing  ring  and  step  collet  of  the  smaller  size 
of  step  chuck.  In  Fig.  2  is  shown  the  device  assembled 
with  the  larger  size  of  closing  ring  and  step  collet,  and 
with  the  internal  collet  and  thread  guard  ring  shown  at 
the  right. 

The  same  body  is  used  for  either  combination.  It 
does  not  screw  directly  upon  the  spindle  nose,  but  is 
fastened  by  means  of  three  long  fillister-head  screws  to 
a  small  faceplate  or  chuck  collar  in  the  same  manner  as 
an  ordinary  lathe  chuck.  These  faceplates  must,  of 
course,  be  fitted  to  the  spindle  nose  of  the  machine  upon 
which  the  chuck  is  to  be  used. 

Within  the  body  of  the  chuck  is  an  annular  bevel 
gear,  mounted  upon  ball  bearings  and  threaded  in- 

ternally to  match  the  threaded  end  of  the  collets.  This 
gear  is  turned  to  tighten  the  collets  by  means  of  the 
pinion  wrench,  which  is  inserted  for  this  purpose  in  the 
hole  that  may  be  seen  in  the  body  of  the  chuck. 

Internal  collets  are  provided  to  hold  all  commercial 
sizes  of  round  stock  up  to  1  in.  in  diameter.  For  work 
above  that  size  the  internal  collet  is  taken  out  by  back- 

ing the  ring  gear  with  the  wrench,  the  knurled  guard 
ring  is  removed,  and  the  closing  ring  screwed  upon  the 
thread  thus  exposed.  The  step  collet  is  now  inserted 
and  the  ring  gear  turned  forward  to  draw  it  to  place. 
Two  sizes  of  closing  rings  are  furnished  with  the 

chuck,  and  any  number  of  step  collets,  especially  fitted 
to  whatever  work  is  to  be  held,  may  be  used.  By  means 
of  the  larger  size  of  closing  ring  and  corresponding 
step  collet,  work  up  to  8  in.  in  diameter  may  be  held. 

Stevens  Cylinder  and  Piston-Ring  Gages 
Stevens  and  Co.,  375  Broadway,  New  York,  N.  Y., 

have  recently  placed  on  the  market  some  gages  for 
facilitating  repair  work  on  automotive  engines.  At  the 
left  of  the  accompanying  illustration  is  shown  a  micro- 
gage  used  in  measuring  the  size  of  cylinders.  The 
device  consists  of  one  fixed  pin  and  one  adjustable  pin 
mounted  in  a  holder.  It  is  supplied  in  standard  sizes  to 
fit  the  size  of  cylinder  to  be  measured. 

The  combined  length  of  the  two  pins  equals  the  stand- 
ard diameter  of  the  cylinder.  In  order  to  measure  an 

over-size,  a  thickness  gage  can  be  inserted  between  the 
two  pins.  In  this  way,  the  oversize  can  be  accurately 
determined.  The  tool  is  of  particular  use  when  fitting 
new  pistons  or  new  rings  in  the  cylinder.  It  can  be 
furnished  with  pins  of  the  length  desired,  and  with  a 
thickness  gage. 

The  ring  gage  shown  at  the  right  is  intended  for 
use  when  fitting  piston  rings,  so  that  the  fitting  work 
can  be  done  at  the  bench  without  the  necessity  of  fitting 
directly  to  the  cylinder  block.  First,  one  ring  is  fitted 
to  the  engine  cylinder.  This  ring  is  then  placed  in  the 
ring  gage,  and  the  opening  measured  by  a  thickness 
gage.  By  duplicating  the  measurement  for  all  of  the 
rings,  correct  fits  can  be  obtained. 

One  side  of  the  bore  of  the  gage  is  chamfered  slightly. 

STEVENS  CYLINDER  MICRO-GAGE  AND  PISTON- 
RING   GAGE 

SO  that  the  rings  can  be  easily  inserted.  The  slot 
enables  testing  with  the  thickness  gage.  The  device 
can  be  furnished  in  standard  sizes  and  over-sizes  to  fit 
any  make  of  car. 
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LeBlond  11 -Inch  Heavy -Duty  Rapid 
Production  Lathe 

An  11-in.  lathe  for  heavy-duty  and  large  production 
where  quick  manipulation  is  required  has  recently 
been  brought  out  by  the  R.  K.  LeBlond  Machine  Tool 
Co.,  Cincinnati,  Ohio.  The  lathe  is  similar  in  most 
respects  to  the  larger  heavy-duty  LeBlond  lathes. 

The  headstock  is  of  the  selective-speed  type,  and  pro- 
vides six  speed  changes  from  50  to  250  r.p.m.  by  means 

of  sliding  gears.  The  constant-speed  driving  pulley  is 
12  in.  in  diameter,  and  is  driven  by  means  of  a  3-in. 
belt.  A  multiple-disk  automobile  type  of  clutch  is  used 
that  runs  continuously  in  oil  supplied  from  the  same 
source  that  floods  the  gears  and  bearings.  The  speeds 
are  controlled  by  two  change  levers.  The  starting  and 
stopping  lever  applies  a  friction  brake  on  the  spindle 
when  the  driving  clutch  is  released,  so  as  to  prevent 
coasting.  The  driving  pulley  is  carried  on  a  bushing, 
so  that  the  belt  pull  is  relieved  from  the  drive  shaft. 

The  gears  are  made  of  nickel  steel,  and  have  stub- 
form  teeth.  The  sliding  gears  are  mounted  on  high- 
carbon-steel  shafts  fitted  with  four  keyways,  which  are 
broached  from  the  solid  in  the  gears.  The  spindle  runs 
in  tapered  babbitt-lined  bronze  bearings  adjustable  for 
wear,  and  it  is  provided  with  ball  thrust  bearings.  The 
entire  driving  mechanism  is  inclosed  in  an  oil-tight 
casting.  The  large  hole  in  the  spindle  permits  of  pass- 

ing work  through  it,  and  mounting  draw-in  or  expan- 
sion chucks. 

The  bed  is  very  deep  in  section  and  strongly  braced. 
The  carriage  is  long,  and  has  a  bearing  for  its  entire 
length  on  the  bed.  Thai  apron  is  of  rectangular  box 
form,  cast  in  one  piece.  Both  feed  motions  are  operated 
by  a  single  clutch,  and  are  so  arranged  that  only  one 
feed  can  be  in  operation  at  a  time.    A  plain  block  rest 

FIG.  X — LE  BLOND  ll-IN'.  RAPID  PRODUCTION  LATHE 

and  toolpost  are  ordinarily  provided,  although  a  turret 
toolpost  can  be  furnished. 

The  feed  box  is  of  the  automobile  change-gear  type, 
and  provides  nine  feeds  from  0.008  to  0.092  in,  per 
revolution.  All  gears  are  made  of  heat-treated  alloy  steel. 
Two  levers  control  the  changing  of  the  gears.  The 
bottom  lever  compounds  the  feeds  obtainable  with  the 
too  lever,  so  that  quick  change  from  roughing  to  finish- 

ing feed  is  provided.  The  feed  box  is  driven  directly 
from  the  spindle  by  means  of  a  roller  sprocket  chain 
adjustable  for  tension. 

The  tailstock  is  arranged  to  move  and  clamp  the 
spindle  by  a  single  movement  of  the  operating  handle. 
The  spindle  has  a  travel  of  2i  in.  When  work  is  being 
placed  in  the  machine,  the  center  can  be  brought  in 
contact  at  the  desired  pressure  by  pushing  the  lever, 
and  further  movement  clamps  the  spindle. 

A  facing  attachment  can  be  supplied.  It  enables  fac- 
ing and  turning  simultaneously,  so  that  the  lathe  is 

converted  into  a  semi-automatic  machine  that  can  handle 
many  small  jobs.  The  rear  view  of  the  machine  in 
Fig.  2  shows  how  the  facing  attachment  can  be  mounted 
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FIG. -REAR  VIEW  OF  LE  BLOND  LATHE  SHOWING 

FACING  ATTACHMENT 

on  a  bracket  bolted  to  the  planed  pad  on  the  bed.  The 
cast-iron  form  plate  travels  with  the  carriage,  and  is 
easily  replaceable  with  one  having  the  desired  degree 
of  taper,  so  as  to  vary  the  ratio  of  feed  between  the 
carriage  and  the  facing  slide. 

The  roller  on  the  facing  attachment  engages  this 
form  plate  and  transmits  the  motion  through  a  rack 
and  a  pinion  to  the  facing  slide,  which  is  fed  toward 
the  center  of  the  lathe  on  broad  dovetailed  ways.  As 
the  carriage  is  brought  back  along  the  bed  to  the  start- 

ing position,  the  facing  attachment  is  returned  auto- 
matically by  the  weight.  The  multiple  toolblock  can  be 

supplied  to  suit  the  work  being  performed. 
The  machine  has  a  capacity  to  turn  diameters  up  to 

131  in.,  and  lengths  up  to  18i  in.  The  bed  length  is 
4  ft.  The  machine  weighs  1,050  lb.  net  when  equipped 
with  a  facing  attachment,  and  1,340  lb,  when  packed  for 
shipment, 

Norton  6xl0x36-In.  Surface  Grinding 
Machine 

The  surface  grinding  machine  illustrated  herewith 
is  a  recent  addition  to  the  line  of  open-side  surface 
grinding  machines  made  by  the  Norton  Co.  of  Wor- 

cester, Mass.  The  machine  is  intended  for  high  pro 
duction  with  great  precision.  The  finished  surface  of 
the  table  is  6  x  36  in.,  and  work  Si  in.  wide  may  be 
ground.  The  height  from  the  table  to  the  lower  side 
of  a  10-in.  wheel  is  lOJ  inches. 
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NORTON  6  X  10  X  36-lN.   SURFACE  GRINDING  MACHINE 

The  chief  feature  of  the  machine  is  the  improved 

spindle  construction,  as  flood  lubrication  and  thumb- 
screw adjustments  for  both  radial  and  end  thrust  are 

provided.  The  thrust  is  taken  by  a  hardened  steel 

flange  running  between  bronze  washers.  A  standard 

grinding  wheel  10  x  3  in.  in  size,  with  a  3-in.  bore  and 
held  between  51 -in.  flanges  is  used.  The  wheel  spindle 

runs  at  1,342  r.p.m,  and  is  driven  by  a  4-in.  belt.  The 
main  drive  shaft  runs  at  815  r.p.m.  and  is  driven  by  a 
5-in.  belt  from  a  15-hp.  motor  mounted  at  the  rear. 

The  table  runs  at  a  speed  of  801  ft.  per  minute.  The 
hand  traverse  mechanism  engages  automatically  when 

the  power  traverse  is  disengaged.  The  cross-slide  has 
two  hand-operated  feeds  with  a  ratio  of  1  to  38  between 
them.  The  vertical  feed  of  the  wheel  can  be  power 

operated,  and  gives  a  feed  of  0.00025  in.  for  each  grad- 
uation on  the  index  wheel. 

The  grinding  lubricant  is  contained  in  a  portable 
tank  at  the  rear  of  the  machine.  This  tank  can  be 
easily  removed  and  cleaned  in  a  few  moments  without 
seriously  interrupting  the  operation  of  the  machine. 
The  machine  is  6  ft.  3  in.  in  height,  and  requires  10  ft. 
8  in.  X  5  ft.  3  in.  floor  space,  including  the  extreme  over- 

hang of  the  table.    The  weight  is  6,500  pounds. 

"Quikbak"  Drill  Gage  and  Holder 
Harry  Faltermayer,  1615  Sansom  St.,  Philadelphia, 

*Pa.,  has  recently  placed  on  the  market  the  "Quikbak" 
gage  and  holder  for  twist  drills.    As  can  be  seen  in  the 
accompanying  illustration,  the  device  is  provided  with 
holes  in  which  the  drills  can  be  held  vertically,  and 

also  with  a  tapered  slot  or  V  for  measuring  their 
size.  The  base  is  made  of  cast  iron,  although  the  V 
is  formed  by  hardened  and  ground  steel  strips  rigidly 
mounted  in  the  base.  An  etched  brass  plate,  having 
raised  markings,  forms  the  cover  plate. 

Since  drills  designated  by  wire  gage  sizes  are  uni- 
form in  diameter  throughout  the  entire  length,  the 

V-gage  can  be  employed  to  quickly  determine  their 
size.  The  shank  is  merely  inserted  in  the  slot  and 
then  moved  down  as  far  as  possible  toward  the  small 
end  of  the  V.  The  guide  line  at  the  point  where  the 
drill  stops  leads  to  the  proper  hole  for  the  drill.  Each 
hole  is  marked  with  both  its  gage  number  and  size  in 
decimals  of  an  inch. 

On  the  front  side  of  the  slot  is  a  scale  graduated  in 
thousandths  of  an  inch  on  which  the  diameter  of  the  part 
inserted  in  the  V  can  be  read.  Thus  the  gage  can  be 
used  for  quickly  and  easily  determining  the  exact  size 
of  drill  rod  and  round  pieces,  without  the  use  of  a 
micrometer.    A  bench  space  of  134  x  3i  in.  is  required. 

Forbes  &  Myers  Grinder  With 
Flat-Front  Motor 

A  small  bench  grinder,  designated  as  Model  76,  and 
providing  clearance  for  the  work  in  an  unusual  manner, 
has  recently  been  placed  on  the  market  by  Forbes  & 
Myers,  172  Union  St.,  Worcester,  Mass.  As  shown  in 
the  accompanying  illustration,  the  front  of  the  motor 
frame  is  flat.  This  construction  is  obtained  by  using 

a  squirrel-cage  induction  motor  having  windings  on  the 
back  side  of  the  stator  only.  The  windings  are  compen- 

sated, so  as  to  avoid  undue  heating  and  to  provide  satis- 
factory starting  qualities. 

When  6-in.  wheels  are  used,  they  project  H  in.  fur- 
ther forward  than  the  front  of  the  motor,  thus  making 

it  possible  to  wear  down  three-fourths  of  the  abrasive 

•■yUlKUAK"  DRILL,  GAGE  AND  HOLDER 

FORBES    &    MYERS    GRINDER    WITH    FLAT-FRONT    MOTOrt 

before  the  wheel  is  even  with  the  iront  of  the  motor. 

The  motor  has  i  hp.,  and  can  be  operated  on  either 
two-  or  three-phase,  60-cycle  current  of  110,  220,  440 

or  550  volts,  to  suit  the  conditions.  The  speed  is  ordi- 
narily 3,600  revolutions  per  minute. 

Guards  are  provided  for  the  wheels.    Flat,  steel  tool- 
rests     adjustable     in     two     directions     are 
mounted  on  the  front  of  the  machine.     The 

|t  wheel  flanges  are  21  in.  in  diameter  and  bear 
Ia  on  the  outer  edges  only.  The  spindle  is  I  in. 
Hi  in  diameter  and  runs  in  Norma  ball  bearings. 
■  The    height    of    the    spindle    above    the 

S       bench    is    41    in.,    or   a   stand    can    be    fur- 
V       nished  to  make  the  spindle  40  in.  above  the 

floor.    The  weight  of  the  bench-type  machine 
is  35  lb. ;  with  the  stand  140  pounds. 
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M.  S.  O.  Automatic  Internal  Cylinder 
Grinding  Machine 

The  accompanying  illustration  shows  the  M.S.O.  auto- 
matic internal  cylinder  grinding  machine  that  is  being 

introduced  into  this  country  from  Europe  by  Marburg 
Bros.,  Inc.,  90  West  St.,  New  York,  N.  Y.  This  ma- 

chine, designated  as  Type  FX-10,  differs  from  the 
grinding  machines  ordinarily  made  in  this  country  not 
only  in  the  large  range  of  sizes  in  which  it  is  built, 
but  also  in  the  arrangement  of  the  grinding  head  and 
work  table. 

In  most  small  cylinder  grinding  machines,  the  grind- 
ing head  remains  stationary  while  the  work  table  is 
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M.S.O.  AUTOMATIC  INTERNAL  CYLINDER  GRINDING  MACHINE 

moved  back  and  forth  automatically.  In  the  machine 
here  shown,  however,  the  work  remains  stationary 
while  the  grinding  head  is  reciprocated.  The  operation 
is  entirely  automatic.  The  machine  is  regularly  built 
in  seven  sizes,  suitable  for  grinding  cylinders  of  from 
1  or  2  in.  up  to  about  32  in.  in  diameter  and  of  lengths 
up  to  about  80  in.  The  construction  is  very  rigid,  and 
a  high  degree  of  accuracy  in  performance  is  guaranteed. 

The  grinding  head  slides  on  the  heavy  bed,  and  is 
moved  longitudinally  by  automatic  feed,  while  the  oper- 

ating speed  is  changed  by  means  of  cone  pulleys.  The 
automatic  reversal  is  adjustable  as  to  position,  and 
takes  place  without  shock.  The  automatic  movements 
can  be  quickly  released,  so  that  the  head  can  be  moved 
freely  by  hand.  All  bearings  and  operating  surfaces 
are  liberally  proportioned  and  run   in   oil. 

The  grinding  spindle  both  rotates  around  its  own  axis 
and  revolves  about  another  axis  parallel  to  its  own. 
The  eccentricity  or  distance  between  the  axes  is  adjust- 

able automatically  or  by  hand.  A  scale  and  stop  ai'e 
provided  for  aiding  the  adjustment. 

Interchangeable  grinding  spindles  and  spindle  arms 
are  furnished  with  each  machine,  in  order  to  accom- 

modate a  large  range  of  cylinder  diameters.  The 
grinding  spindle  runs  in  bronze  bushings  and  ball  bear- 

ings. The  grinding  wheel  is  held  between  two  flanges 
which  are  centered  on  the  grinding  spindle  by  means  of 
conical  holes  fitting  a  conical  extension  of  the  spindle. 
The  grinding  spindle  is  driven  by  means  of  inter- 

mediate pulleys  which  follow  the  eccentric  motion  of 
the  spindle.  Overhanging  parts  which  might  interfere 
with  the  accuracy  of  the  grinding  operation  are  not 
employed. 

To  make  the  work  table  absolutely  true,  it  is  finished 
by  grinding  after  mounting  on  the  machine.  It  is 
accurately  adjustable,  both  vertically  and  laterally.  Its 
stationary  position  during  cutting  aids  in  obtaining 
accuracy  on  the  work. 

For  the  removal  of  grinding  dust,  an  exhaust  fan  and 
flexible  hose  with  suitable  attachments  are  furnished 
with  each  machine.  This  thorough  removal  of  the  dust 
insures  a  better  finish,  and  in  addition  protects  nearby 
parts  of  the  machine  and  also  the  operator.  The  ex- 

haust air  is  taken  to  a  coke  filter,  where  the  dust  is 
retained. 

The  larger  sizes  of  the  machine  are  intended  for 
use  on  cylinders  of  steam  engines  and  such  machines. 
It  is  stated  that  the  results  obtained  on  large  cylin- 

ders are  comparable  in  excellence  to  those  obtained 
when  grinding  automotive  cylinders.  In  order  to  give 
an  idea  of  the  wide  range  of  sizes  of  the  machine,  a 

few  specifications  of  the  Nos.  2  and  7  sizes  will  be  in- 
teresting. The  maximum  grinding 

diameters  are  7  and  31}  in.,  respec- 
tively, and  the  maximum  lengths  of 

the  ground  surfaces  151  and  78  in. 
The  work  table  sizes  are  17 J  x  211  in. 
and  78  x  118  in.  respectively.  The 
maximum  movements  of  the  grinding 
heads  are  33i  and  106  in.,  and  lateral 
adjustment  of  the  table  151  in.  for 
both  sizes. 

The  heights  of  the  grinding  spindles 
above  the  floor  are  39  i  and  54  in.,  and 
the  floor  space  4i  x  9  ft.  and  13  x  31  i 
ft.     Horsepower  required,   4  and  25, 
respectively.      The    net    weights    are 
3,750  and  70,000  lb.,  and  the  weights 

boxed,  4,200  and  75,000  lb.     The  countershafts  weigh 
200  and   1,100   lb.  additional.     The   illustration   shows 
Size  5,  which  grinds  cylinders  up  to  12  in.  in  diameter 
and  44  in.  long. 

Milliken  11-Inch  Slide  Rest 
An  11-in.  slide  rest  for  lathe  use  has  just  been 

brought  out  by  the  Milliken  Machine  Co.,  West  Newton, 
Mass.  The  maker  calls  attention  especially  to  the 
method  of  securing  the  rest  to  the  base,  as  the  rest  can 
be  swiveled  or  held  firmly  in  position.  A  tapered  hub  on 
the  rest  fits  in  a  tapered  hole  in  the  base,  and  a  sliding 

AIILLIKEN  11-IN.    SLIDE  REST 

segment  is  clamped  by  means  of  the  two  collar  screws 
shown  in  the  accompanying  illustration. 

The  feed  screws  have  10-pitch  square  threads.  The 
swivel  is  graduated,  and  a  standard  toolpost  is  provided. 
All  bearing  surfaces  are  scraped,  and  the  rest  is  finished 

all  over.  A  lateral  travel  of  5'i  in.  is  provided;  also  a cross  travel  of  2i  inches. 
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Motor-on-Arm  Drive  for  Morris  Radial 

Drilling  Machine 

The  accompanying  illustration  shows  a  drive  arrange- 
ment with  the  motor  mounted  on  an  extension  at  the 

back  of  the  swinging  arm,  that  has  recently  been  ap- 
plied by  the  Morris  Machine  Tool  Co.,  Court  and 

Harriett  Sts.,  Cincinnati,  Ohio,  to  its  radial  drilling 
machines. 

The  location  of  the  motor  serves  to  balance  the  weight 
of  the  arm  carrying  the  head.  It  is  thus  easier  to  raise 
and  lower  the  arm  on  the  column,  so  that  the  head  can 
be  positioned  more  rapidly  than  when  it  is  not  balanced. 
The  elevating  mechanism  is  mounted  as  a  unit  on  the 
back  of  the  arm  near  the  motor  drive  gears,  and  is  in 

MOKKIS   RADIAL  DRILLING  MACHINE  WITH   DRIVING 
MOTOR  MOUNTED  ON  EXTENSION  OP  ARM 

operation  only  when  the  arm  is  being  raised  or  lowered. 
The  vertical  screw  is  stationary.  The  revolving  unit 

is  bronze  and  mounted  on  ball  thrust  bearings  that  can 
easily  carry  the  weight  of  the  arm,  motor  and  other 
parts.  A  safety  mechanism  is  provided  to  disengage 
the  clutch  when  the  arm  has  reached  the  upper  and 
lower  limits  of  the  travel.  The  controller  is  mounted 
below  the  motor  within  easy  reach  of  the  operator. 

A  3J-hp.  motor  is  required  to  drive  the  machine  here 
shown,  which  is  of  the  4-  and  4  J -ft.  size.  The  head  is  of 
the  same  style  as  on  the  standard  drilling  machine,  and 
has  spindle  speeds  of  26  to  450  r.p.m.  The  back  gears 
and  clutches  are  nickel  steel. 

Coats  Bench-Type  Belt  Grinder 
A  bench-type  belt  grinder  for  finishing  flat  surfaces 

on  small  metal  parts  and  castings  has  recently  been 
placed  on  the  market  by  the  Coats  Machine  Tool  Co., 
Inc.,  110  West  40th  St.,  New  York,  N.  Y. 

The  machine  carries  a  jointless  woven  belt  or  band 
of  abrasive  material  4  in.  wide  and  36  in.  long  that 
travels  over  a  flat  table  10  x  5i  in.  in  size.  The  grinder 
is  more  suitable  to  certain  work  than  a  disk  grinder, 
as  the  speed  of  the  entire  abrasive  belt  is  uniform  and 
a  greater  surface  is  available.  The  bands  wear  evenly 
and  can  be  easily  replaced.     For  tensioning  the  belt, 

no  jockey  pulley  is  provided ;  but  a  positive  motion  of  the 
front  band  pulley  is  obtained  by  means  of  two  nuts. 

The  bearings  are  long  and  are  guarded  to  make  them 

dust-proof.  They  are  fitted  with  screw-down  lubri- 
cators. The  main  shaft  runs  in  an  oil-retaining  bushing 

64  in.  long,  which  extends  to  the  center  of  the  driving 
pulley.  The  loose  pulley  is  reduced  in  diameter,  so  that 
the  strain  on  the  driving  belt  is  released  when  the 
machine  is  not  running..    It  does  not  run  on  the  spindle 

COATS   BENCH-TYPE  BELT   GRINDER 

of  the  machine,  but  on  a  cast-iron  sleeve  extending 
from  the  base  castings.  The  pulleys  are  5*  in.  in  diam- 

eter and  are  driven  by  a  IJ-in.  belt,  the  speed  ordinarily 
being  from  500  to  1,000  r.p.m.  A  detachable,  graduated 
rest  or  back-stop  for  the  work  is  provided  that 
can  be  swung  through  45  deg.  to  either  side.  The 
approximate  net  weight  of  the  machine  is  60  pounds. 

Stevens  Piston  Aligning  Gage 
The  accompanying  illustration  shows  a  gage  for  use 

in  aligning  automotive  pistons  on  their  connecting  rods. 
The  device  was  recently  brought  out  by  Stevens  and 
Co.,  375  Broadway,  New  York,  N.  Y. 

The  device  is  intended  for  mounting  on  a  bench.  Any 
twist  or  bend  in  the  connecting  rod  can  be  detected  by 
fitting  the  large  end  of  the  rod  on  the  arbor  and 
placing  the  piston  against  either  the  edge  or  the  flat 
side  of  the  vertical 

straightedge.  Deviation 
from  the  true  position 
can  be  detected  by 
the  eye. 

The  device  serves 
also  for  trial  fitting  the 
",onnecting-rod  bearings 
on  the  crankshaft.  It 
is  not  necessary  to  do 
the  fitting  at  the  motor 
itself,  so  that  the  work 
can  be  done  at  the  bench. 

Arbors  can  be  fur- 
nished for  any  size  of 

bearing  required.  They 
weigh  from  6  to  8  lb., 
depending  on  the  size. 
The  gage  itself  is  19 
in.  in  height  and  weighs 
19  pounds.  STEVENS  PISTON  GAGE 
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Newton  30-In.  Continuous  Milling  Machine 
A  continuous  milling  machine  of  the  rotary-table 

type  that  has  recently  been  placed  on  the  market  by  the 
Newton  Machine  Tool  Works,  Inc.,  of  Philadelphia,  Pa., 
is  shown  in  the  accompanying  illustration.  The  ma- 

chine is  ordinarily  equipped  with  two  spindles  mounted 
on  the  same  head,  although  it  can  be  supplied  with  but 
one  spindle  for  special  types  of  work.    The  tub  or  chip 

NEWTON  30-IN.  CONTINUOUS  MILLING  MACHINE 

guard  shown  around  the  table  is  for  use  when  coolant 
is  employed.  It  is,  of  course,  not  necessary  when  cast 
iron  is  being  machined. 

The  column  and  the  bed  of  the  machine  are  cast  in 
one  piece.     The  machine   can   be   driven   by  a   single 
pulley,  or  by  a  71-hp.  motor  running  at  1,200 
r.p.m.,  and  mounted  on  top  of  the  machine  so 
as  to  be  directly  connected. 

The  height  from  the  top  of  the  table  to  the 
faces  of  the  spindles  can  be  varied  from  4  to 
12  in.  The  maximum  distance  from  the  center 
of  the  spindle  to  the  center  of  the  table  is  18 
in.,  and  the  minimum  distance  is  8i  in.  when 
the  tub  is  mounted,  and  4J  in.  without  the  tub. 

The  rotary  table  is  carried  on  a  circular 
saddle,  so  that  its  distance  from  the  spindle 
can  be  easily  adjusted.  It  can  be  rigidly 
locked  in  place  after  it  has  been  located.  The 
saddle  contains  the  bearings  for  the  table,  and 
also  the  gears  by  which  the  table  is  rotated. 
The  table  is  held  in  double  bearings,  the  annu- 

lar bearing  being  28:,'  in.  in  diameter.  It  has 
a  solid  top  to  which  the  jigs  and  fixtures  for 

holding  the  work  can  be  bolted.  The  rotarj'^ 
feed  of  the  table  is  operated  through  a  helical 
gear  24  in.  in  diameter,  driven  by  means  of  a 
worm  and  worm  wheel.  Norton 

Two  types  of  feed  motions  are  provided  for  the  table. 
The  first  one  is  continuous  and  used  for  ordinary  con- 

tinuous milling.  In  the  other,  an  intermittent  feed  and 
rapid  traverse  are  provided,  the  rapid  traverse  being 
10§  times  as  fast  as  the  feed  for  cutting.  It  is  used 
when  the  surfaces  to  be  machined  are  not  close  together, 
as  when  only  small  surfaces  are  to  be  finished  on  large 
pieces  of  work. 

The  clutch  used  for  engaging  and  disengaging  the 
feed  provides  a  safety  device  to  prevent  breakage  of 
the  machine  in  case  of  jamming  or  over-loading.  The 
feeds  and  speeds  used  can  be  varied  by  means  of  remov- 

able change  gears.  The  spindles  have  No.  5  Morse 
tapers  in  the  ends  and  keyways  in  the  faces.  They  are 
driven  by  hardened  steel  gears  that  run  in  oil.  The 
quills  are  62  in.  in  diameter  and  have  2-in.  individual 
vertical  adjustments  for  setting  the  height  of  the 
cutters. 

The  slide  carrying  the  spindles  can  be  adjusted  to 
suit  the  height  of  the  work.  Cutters  up  to  10  in.  in 
diameter  can  be  employed.  The  centers  of  the  spindles 
are  13  in.  apart  and  10  in.  from  the  upright.  The 
overall  height  of  the  machine  is  8  ft.  The  machine 
without  the  coolant  tub  requires  a  floor  space  of  74  x 
38  in.,  and  with  the  tub  81  x  54  inches. 

Norton  18  x  72-Inch  Autopart 
Regrinding  Machine 

The  accompanying  illustration  shows  an  18  x  72-in. 
size  of  the  autopart  regrinding  machine  that  is  made 
by  the  Norton  Co.  of  Worcester,  Mass.  This  machine 
provides  a  greater  capacity  than  the  standard  18  x 
55-in.  machine,  so  that  it  is  applicable  to  a  greater 
variety  of  work. 

In  order  to  fit  the  machine  to  genei'al  use  a  power- 
driven  table  traverse  mechanism  is  incorporated.  The 
machine  is  arranged  for  drive  by  belt  from  a  lineshaft 
or  from  a  motor  placed  in  the  rear  of  the  machine. 
The  machine  is  thus  self-contained.  It  can  be  adapted 
to  all  sorts  of  cylindrical  grinding. 

The  dimensions  of  the  wheelslide,  headstock,  foot- 
stock  and  other  principal  members  of  the  machine  are 
the  same  as  on  the  corresponding  parts  of  the  stand- 

ard 18  X  55-in.  autopart  regrinding  machine. 

18  X  T2-INCH  AUTOPART  REGRINDING  MACHINE 
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Newton  Radius  Link  Grinding  Machine 

A  radius  grinding  machine  that  is  intended  partic- 

ularly for  finishing  the  reverse  links  and  blocks  used 

on  locomotives  has  recently  been  placed  on  the  market 

by  the  Newton  Machine  Tool  Works,  Inc.,  Philadelphia, 

Pa.  The  base  is  a  box-type  casting,  to  the  front  of 

which  is  secured  the  radius  arm  support,  and  to  the 

back  the  column.  The  arrangement  of  the  parts,  par- 

ticularly of  the  radius  bar,  can  be  seen  in  the  accom- 

panying illustration.  This  bar  is  a  tube  4  in.  in  diam- 
eter, and  has  its  outer  end  supported  on  a  slide,  so 

that  the  length  of  the  radius  can  be  easily  adjusted  by 

means  of  a  rack  and  pinion,  and  read  on  a  scale  on  the 

slide.    The  radius  can  be  varied  from  18  to  100  inches. 

The  table  has  hand  adjustment  and  is  reciprocated 

automatically  by  the  use  of  dogs.  Three  speeds  are 

provided.  The  ma.\imum  stroke  of  the  table  is  30  in., 
and  the  minimum  2  in.  There  is  a  dwell  at  the  end  of 

each  stroke,  so  as  to  give  time  for  operating  the  ver- 
tical feed.    Cast-iron  shields  prevent  the  bearings  from 

Starrett  Pistol-Grip  Adjustable 
Hacksaw  Frame 

The  L.  S.  Starrett  Co.,  of  Athol,  Mass.,  has  just 

brought  out  the  pistol-grip  hacksaw  frame  No.  169 
that  is  shown  in  the  accompanying  illustration.     Con- 

r 

NEWTON  RADIUS  LINK  GRINDING  MACHINE 

becoming  uncovered  at  the  ends  of  the  stroke.     The 
table  is  18  X  42  in.  in  size. 

The  spindle  head  is  adjustable  on  the  upright  to 
suit  the  depth  of  cut  and  the  position  of  the  work. 
The  spindle  itself  is  carried  in  a  quill  and  counter- 
weighted.  It  is  provided  with  both  hand  adjustment 
and  an  automatic  oscillating  motion  for  use  with  wide- 
face  wheels. 

The  drive  is  by  a  5-hp.  motor  running  at  1,200  r.p.m,, 
or  a  single-pulley  drive  can  be  employed.  The  spindle 
ordinarily  rotates  at  6,000  r.p.m.  Self-aligning  ball 
bearings  are  used  in  the  driving  mechanism. 

A  device  for  truing  the  wheel  is  conveniently  mounted 
at  the  right  side  of  the  spindle.  The  vertical  motion  of 
the  spindle  slide  is  used,  so  that  the  operation  can 
be  quickly  performed.  The  diamond  holder  can  be 
readily  moved  out  of  position  when  not  in  use. 

The  spindle  runs  on  ball  bearings,  and  the  driving 
pulley  is  carried  on  separate  bearings,  so  that  there  is 
no  belt  pull  directly  on  the  spindle.  The  quill  has  3  in. 
adjustment  in  the  slide.  The  distance  from  the  center 
of  the  spindle  to  the  column  can  be  varied  from  7  to  13 
hi.  The  height  of  the  spindle  flange  to  the  table  is 
7  in.  as  a  minimum,  and  181  in.  as  a  maximum.  The 
floor  space  occupied  by  the  machine  isi  14  ft.  3  in.  x  9  ft. 
6  in.,  and  the  height  overall  is  6  ft.  7i  inches. 

STARRETT  PISTOL-GRIP  HACKSAW  FRAME 

stant  tension  is  maintained  by  springs  on  the  bolts 
holding  the  blade.  This  feature,  in  connection  with  the 
positive    adjustment    on   the   back,    enables   easy    and 

rapid  changing  of  the  blades. 
The  pawl  for  adjustment  is 
set  down  inside  the  frame  as 
low  as  possible. 

The  back  is  constructed  of 
steel  tubing  which  is  strong 
enough  to  prevent  buckling. 
All  steel  parts  are  nickel 
plated.  The  blade  may  be 
set  to  cut  in  any  one  of  four 
directions  by  turning  the 

wing  nut.  It  is  not  neces- 
sary to  remove  the  wing  nut 

entirely  in  order  to  turn 
the  saw. 

The  frame  has  a  depth  of 
33  in.  from  the  cutting  edge 

of  the  blade.  The  adjust- 
ment permits  the  use  of 

blades  from  8  to  12  in.  in 
length.  The  hard  rubber, 

checked  handle  provides  plenty  of  finger  room  and 
gives  a  comfortable  grip  for  the  operator.  The  device 
is  well  balanced,  so  that  it  can  be  easily  and  rapidly 

operated. 

The  Importance  of  Timekeeping 
By  A.  W.  Brown 

In  some  industries,  iron  founding  for  example,  it  was 
almost  impossible  to  persuade  employees  to  record  the 
time  spent  on  piecework.  The  reason  for  such  record, 
however,  which  should  have  been  obvious,  was  eventu- 

ally brought  home  to  many  of  the  employers  as  well 
as  the  workers. 

While  the  purchasing  power  of  a  dollar  varies  from 
year  to  year — as  all  of  you  have  noticed — ^there  always 
will  be  just  sixty  minutes  in  an  hour.  If  only  money 
units  are  recorded,  they  will  be  useless  later  on  for 
correctly  estimating  the  cost  of  the  same  or  similar 
work.  But  if  the  hours  and  minutes  spent  on  a  job 
for  one  year  are  recorded,  their  value  may  readily  be 
computed  at  the  new  time  rate,  if  the  rate  has  been 
changed. 

Timekeeping  on  all  kinds  of  work  also  facilitates  the 
correct  estimation  of  possible  delivery  time,  which  is 
often  of  prime  importance  in  making  out  orders. 
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Semi-Annual  Meeting  of  the  Society  of 
Automotive  Engineers 

White  Sulphur  Springs  Scene  of  Large  Gathering — Good  Technical  Program — 
Sports,  Dancing  and  Motion  Pictures  Feature  Entertainment  Arrangements 

AN    ENCOURAGING    feature    of    the    semi-annual 
l\  meeting  of  the  Society  of  Automotive  Engineers 

X  A.  at  White  Sulphur  Springs  was  the  attendance, 
v/hich  exceeded  committee  estimates  by  more  than 
twenty  per  cent.  Probably  the  time  of  year,  June  20 
to  24,  and  the  fact  that  White  Sulphur  is  about  equally 
distant  from  the  principal  automotive  centers  had 
something  to  do  with  it.  Most  of  the  old  guard  were 
on  hand,  as  usual,  and  many ;  members  brought  their 
wives  and  daughters.  ■ 

The  council  met  on  Monday  and  the  special  trains  from 
the  East  and  West  brought  in  the  members  on  Tuesday 
morning  in  plenty  of  time  for  the  opening  of  the 

Standards  Committee  meeting  at  ten  o'clock.  E.  A. 
Johnston,  chairman  of  that  committee,  presided  at  both 
morning  and  afternoon  sessions,  at  which  were  pre- 

sented reports  from  the  following  divisions:  Agricul- 
tural Power  Equipment,  Axle  and  Wheel,  Electrical 

Equipment,  Engine,  Iron  and  Steel,  Lighting,  Non- 
Ferrous  Metals,  Parts  and  Fittings,  Passenger-car 
Body,  Screw  Threads,  Springs  and  Stationary  Engines. 

Most  of  the  reports  were  approved,  both  by  the  com- 
mittee and  by  the  society  at  its  business  meeting  in 

the  evening,  but  some  few  were  amended  or  referred 
back  for  future  consideration.  Those  accepted  must  be 

approved  by  let+"'-  ballot  of  the  whole  society. 
NuMBEKiNG  Engines  and  Cars 

A  feature  of  this  meeting,  of  interest  as  well  to 
manufacturers  of  other  kinds  of  machinery,  was  a  re- 

port from  a  sub-committee  on  methods  of  numbering 
engines  and  cars  so  that  obliteration  or  change  of  the 
numbers  would  be  impossible  without  easy  detection. 
The  committee  had  had  samples  made  up  to  test  sev- 

eral of  the  most  promising  suggestions,  but  admitted 
that  it  had  been  somewhat  taken  back  by  the  ease  with 

which  all  of  them  had  been  beaten  by  the  Underwriter's 
Laboratories.  One  of  the  difficult  problems  to  be  con- 

sidered is  the  existence  of  some  ten  million  cars  now 

on  the  road,  numbered  by  all  sorts  of  haphazard  meth- 
ods, and  how  to  apply  any  new  system  to  them. 

In  connection  with  a  recommendation  limiting  the 
clear  opening  of  the  crankcase  drain  to  3  in.  discussion 
developed  which  brought  out  the  sense  of  the  meeting 
that  such  a  move  would  be  an  incursion  into  the  field 
of  design,  which  would  be  a  bad  precedent  and  possibly 
harmful  to  the  standardization  movement. 

Instead  of  the  usual  dry  formality  that  is  apt  to 
accompany  business  meetings,  this  one  was  marked  by 
a  lively  interchange  of  opinion  on  qualifications  of  engi- 

neers and  requirements  for  admission  to  the  S.  A.  E. 
President  Bachman  made  an  excellent  address  in  which 
he  called  attention  to  the  advisability  of  opening  the 
roster  of  the  society  to  operation  and  maintenance  men 
as  well  as  to  designers  and  producers.  He  commented 
on  the  effect  of  the  business  depression  on  the  mem- 

bership and  on  the  income  of  the  society,  and  also  on 
the  industry  in  that  three  new  types  of  vehicle  had 
arisen   in  the   .speed  wagon,   motor  bus   and   railroad 

motor  car.  In  closing  he  pointed  out  the  increasing 
seriousness  of  the  urban  traflfic  problem  and  urged  that 
careful  thought  be  devoted  to  aiding  traffic  adminis- 

trators  in  its  solution. 

A  message  from  Secretary  of  Commerce  Hoover  offer- 
ing the  aid  of  his  Division  of  Simplified  Practice  to  the 

S.  A.  E.  in  securing  the  adoption  of  their  standards  was 
presented  by  R.  M.  Hudson  of  the  division.  11  was  re- 

ceived with  enthusiasm  by  those  members  of  the  Stand- 
ards Committee  who  heard  it. 

American  Spirit  Leads  the  World 

Mr.  Hudson  said:  "When  it  comes  to  sizing  np  a 
situation,  deciding  v/hat  needs  to  be  done,  and  then 
doing  it,  we  Americans  like  to  believe  we  lead  the 
world.  As  a  national  characteristic,  we  pride  ourselves 
on  our  ability  to  get  results,  and  to  get  action  when 

action  counts  most.  It's  that  spirit,  or  'pep,'  which 
has  developed  our  industries,  broadened  our  markets, 

inci-eased  our  national  wealth,  raised  our  standard  of 
living,  and  given  us  many  of  the  opportunities,  advan- 

tages, and  pleasures  of  the  present  day.  We've  been 
so  busy  pushing  ahead  we've  not  taken  time  to  look 
back,  nor  to  'check  up' — consequently,  when  the  com- 

mittee from  the  Federated  American  Engineering 

Societies  presented  its  report  on  'Waste  in  Industry,' 
it  gave  us  a  jolt!  Prior  to  the  war  we  had  considered 
our  industries  highly  efficient,  and  so  they  were.  With 
their  automatic  machinery,  their  progressive  manufac- 

turing methods,  their  utilization  of  byproducts,  and 
all  the  other  illustrations  of  efficient  operation,  it 
seemed  as  though  the  maximum  advance  had  been  made. 

Then  the  World  War  forced  us  'to  conserve  our  mate- 
rials, our  labor,  and  our  other  resources,  and  to  con- 

centrate our  energies  on  the  big  job  of  winning.  Under 
the  stress  of  war  conditions,  greater  advances  were 
made  in  industry.  Again  we  felt  we  had  reached  a 
maximum  of  achievement.  The  one  big  thing  brought 

out  by  the  engineers'  report  is  that  we  have  only  started, 
the  job  is  a  long,  long,  way  from  being  finished!  The 
facts  revealed  in  the  assay  of  waste  serve  as  a  founda- 

tion for  the  further  advancement  of  American  industry. 

"When  Herbert  Hoover  came  into  the  position  he  now 
occupies,  he  immediately  proceeded  to  get  action  in 
truly  characteristic  manner.  You  are  all  familiar  with 

his  activities  in  the  President's  Unemployment  Confer- 
ence, the  study  of  business  cycles,  the  super-power 

project,  the  Colorado  River  development,  the  present 
coal  strike,  and  many  other  matters  of  current  interest. 
They  all  btar  on  his  one  great  aim  which  combines 
the  elimination  of  waste  in  industry,  the  preservation 
of  the  high  standards  of  American  living,  and  the 

maintenance  of  that  great  principle  of  American  indi- vidualism. 

"His  secondary  objective  is  that  the  Department  of 
Commerce  shall  be  the  worthy  servant  and  repre- 

sentative of  American  business,  and  a  true  interpreter 

of  industries'  needs.  The  entire  organization  of  his 
department  has  been  revamped  and  changed  until  it  is 
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now  rapidly  taking  form  as  a  great  'service-rendering' 
bodj-  whose  value  to  American  business  men  is  becom- 

ing increasingly  evident.  Our  Bureau  of  Foreign  and 
Domestic  Commerce  is  helping  to  broaden  the  markets 
for  our  goods;  our  Bureau  of  the  Census  has  developed 
a  statistical  service  carrying  live  information  on  the 
trends  of  current  business  to  executives,  who  in  turn, 

are  regulating  the  activities  of  their  individual  enter- 
prises in  accord  with  the  relative  opportunities  shown. 

Gur  Bureau  of  Standards  is  co-operating  with  many 
industries  in  highly  technical  research  work,  leading 
to  the  solution  of  important  scientific  problems. 

"In  the  Division  of  Simplified  Commercial  Practice 
(so-called  because  we  feel  it  has  a  more  psychological 

approach  to  the  lay  mind  than  does  the  word  'stand- 
ardization'), we  are  co-operating  with  many  industries 

in  the  establishment  of  those  elementary  standardiza- 
tions of  nomenclature,  grade,  and  size  which  make  for 

greater  economy  in  production,  distribution,  use,  and 
maintenance  of  our  common  commodities.  You  may 
consider,  if  you  wish,  that  we  are  carrying  on  those 
eliminations  of  excess  variety,  and  simplifications  of 
process,  inaugurated  by  the  conservation  division  of  the 
War  Industries  Board.  Many  of  you  had  a  part  in 
that  work,  and  will  recall  how,  at  first,  it  seemed  there 
would  be  a  stoppage  of  all  progress,  and  a  suppression 
of  all  individuality  in  design,  and  style,  if  manufac- 

turers of  a  specific  line  were  forced  to  reduce  the 
varieties  in  their  products.  But  when  the  representa- 

tives of  the  industry  met  with  those  of  the  Government, 
and  the  necessity  for  the  maximum  concentration  of 

our  resources  was  demonstrated,  'excess  variety'  be- 
came a  target  for  concerted  action.  There  resulted 

many  eliminations  in  agricultural  implements,  horse- 
drawn  vehicles,  road-making  machinery,  bicycles, 
stoves,  furniture,  refrigerators,  garments,  shoes,  and 
101  other  articles  of  every-day  usage.  The  most 
skeptical  among  the  manufacturers,  distributors,  and 
even  consumers,  found  that  the  resulting  advantages  to 
them  were  greater  than  they  realized  were  possible. 
They  all  gained,  in  relative  degrees. 

"When  the  armistice  was  signed,  a  sufl!icient  com- 
munity of  interest  had  sprung  up  among  manufacturers 

to  warrant  further  efforts  toward  simplification.  The 
United  States  Chamber  of  Commerce,  through  its 
Fabricated  Production  Department,  has  been,  and  is 
now,  devoting  its  energies  to  educational  work  designed 
to  increase  the  appreciation  of  the  American  public  for 
the  real  values  of  standardization. 

Progress  of  Simplification 

"Recently  Secretary  Hoover  requested  the  American 
Engineering  Standards  Committee  to  canvass  the  vari- 

ous technical  bodies  for  their  suggestions  as  to  what 
simplification  in  manufactured  products  is  most  needed 
and  most  desired.  In  this  way,  every  industry  will  be 
reached,  and  the  summary  report  of  industry  to  the 
Secretary  (by  way  of  the  American  Engineering  Stand- 

ards Committee)  will  be  acted  on  by,  and  through,  our 
Division  of  Simplified  Practice.  We  are  now  in  contact 

with  over  seventy-five  industries,  through  their  trade 
associations.  We  have  completed  certain  simplifications 
in  some  of  them.;  surveys  are  under  way  in  others; 
and  committees  are  being  formed,  or  considered,  in  still 
others  for  the  purpose  of  working  out  those  simplifica- 

tions, which  each  industry  as  a  unit  regards  as  of 
greatest  advantage  to  it.  It  is  entirely  a  voluitary 
matter  on  the  part  of  industry;  there  is  nothing  of 

government  dictationr  regulation,  or  supervision  in  it. 

We're  here  to  help  those  who  want  us  to  help  them! 
We  make  no  claim  of  technical  knowledge  in  the  specific 
industry  with  which  we  may  be  working  at  the  time, 
but  we  do  have  resources,  contacts,  and  connections, 
which  enable  the  Department  of  Commerce  to  render 
some  highly  effective  assistance,  when  it  is  asked  to 
do  so.  Our  division  is  mainly  a  co-ordinating  unit. 

"We  seek  to  bring  together  the  commercial  and  the 
technical  groups  interested  in  a  certain  elimination,  or 
simplification,  and  then,  when  a  unanimous  recom- 

mendation has  been  produced,  the  Department  of  Com- 
merce adopts  it,  and  publishes  it  as  its  own.  These 

'Simplified  Practice  Recommendations,'  which  recog- 
nize the  several  elements  contributing  to  their  devel- 

opment, are  broadcast  in  pamphlet  form.  It  is  expected 
that,  through  their  wide  distribution,  and  through 
follow-up  of  the  application  of  these  recommendations 
to  commercial  practice,  there  will  be  obtained  a  much 
greater  support  and  adoption  of  the  best  thought  and 
practice  of  the  industry. 

Continue  Standardization 

"As  for  the  exact  application  of  our  service  to  the 
automotive  industry.  Secretary  Hoover  has  a  high  re- 

gard for  the  pioneer  work  done  by  the  S.  A.  E.  in 
educating  the  automotive  manufacturers,  also  the  dis- 

tributors and  users  of  their  products,  to  their  present 
high  regard  for  standardization.  He  is,  however,  look- 

ing to  your  society  to  continue  your  efforts  beyond  the 
technical  and  commercial  advantages  into  the  economic 
phases  of  the  subject.  Not  only  is  the  broader  applica- 

tion of  the  principle  of  paramount  importance  in  the 
restoration  of  prosperity  and  the  solution  of  many  of 
our  current  domestic  problems,  but  it  is  vital  to  the 
successful  meeting  of  foreign  competition.  Many  for- 

eign countries  are  carrying  on  standardization  activ- 
ities, and  these,  coupled  with  the  low  wage  of  native 

labor,  and  its  willingness  to  work  long  hours,  mean 
American  business  men  should  act  quickly  to  eliminate 
waste,  adopt  and  apply  standards,  and  in  the  broadest 
sense  possible,  conserve  their  resources  to  the  end  that 

this  country  can  maintain  its  position." 
On  Wednesday  morning  two  simultaneous  sessions 

were  held,  a  motorbus  and  an  aeronautic  session.  The 
relative  interest  in  the  two  topics  was  shown  by  the 
very  small  attendance  at  the  aeronautic  session.  Some 
unusually  interesting  army  motion  pictures  were  shown 
at  the  end  of  this  session.  They  served  to  attract 
about  five  times  as  many  members  as  did  the  excellent 
papers  presented. 

J.  V.  Whitbeck  presided  at  this  session.  The  speakers 

and  their  subjects  included:  "Overhead  Camshaft  Pas- 
senger-Car Engines,"  by  P.  M.  Heldt;  "A  New  System 

of  Spring  Suspension  for  Automotive  Vehicles,"  by  H. 
M.  Crane;  "The  Automotive  Engineer  and  Our  Sei-vice 
Problems,"  by  F.  A.  Bonham. 

The  Thursday  session  was  devoted  to  research.  Con- 
siderable interest  attached  to  the  report  of  Dr.  H.  C. 

Dickinson,  research  director  of  the  S.  A.  E.,  as  he  made 

several  very  plain  statements.  Passenger  cars  were  dis- 
cussed on  Friday,  and  fuel  and  engines  on  Saturday. 

At  the  fuel  and  engine  session  the  papers  presented 

were:  "The  Hot-Spot  Method  of  Fuel  Preparation,"  by 
F.  C.  Mock  and  M.  E.  Chandler ;  "Detonation  Character- 

istics of  Some  Blended  Motor  Fuels,"  by  Thomas  Midg- 
ley.  Jr.  and  T.  A.  Boyd;  "Oil  Pumping,"  by  G.  A.  Round; 
and  "Oil  Consumption,"  by  A.  A.  Bull. 
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Freight  Loadings  and 

Repairs 
Loading  of  revenue  freight  during 

the  week  which  ended  on  June  10  totaled 
846,002  cars,  compared  with  750,645 
cars  during  the  previous  week,  or  an 
increase  of  95,357  cars,  according  to  re- 

ports just  received  from  the  railroads 
of  the  United  States  by  the  Car  Service 
Division  of  the  American  Railway 
Association.  This  increase  was  largely 
due  to  the  fact  that  the  previous  week 
included  the  Decoration  Day  holiday. 
There  was  an  increase,  however,  of  24,- 
871  cars  compared  with  the  week  before 
the  holiday.  The  loading  for  the  week 
of  June  10  also  came  within  33  cars  of 
the  largest  loading  for  any  week  this 
year  preceding  the  coal  strike. 
Compared  with  the  corresponding 

week  last  year,  there  was  an  increase 
of  58,719  cars,  but  compared  with  the 
corresponding  week  in  1920,  the  total 
for  the  week  of  June  10  represented 
a  decrease  of  84,974  cars. 

Freight  cars  idle  on  American  rail- 
roads because  of  business  conditions 

on  June  8  totaled  465,837  as  compared 
with  480,266  on  May  31,  or  a  decrease 
of  14,429   cars. 

Of  the  total,  284,189  were  surplus 
freight  cars,  while  the  remaining  181,- 
648  were  freight  cars  in  bad  order  in 
excess  of  the  normal  number  unfit  for 
service. 

Of  the  2,273,924  freight  cars  on  line, 
reports  showed  340,822  or  15  per  cent 
to  be  in  need  of  repairs  compared  with 
334,108  or  14.7  per  cent  on  May  15,  an 
increase  of  6,714.  Allowing  7  per  cent 
as  representing  the  normal  number  in 
need  of  repairs  would  leave  181,648  as 
the  number  in  bad  order  and  idle  be- 

cause of  business  conditions. 

Southern  Metal  Trades 
Holds  Convention 

The  fifth  annual  convention  of  the 
Southern  Metal  Trades  Association, 
was  held  at  Savannah,  Ga.,  June  19  to 
20,  with  a  large  attendance  of  members 
from  every  southern  state.  Despite  the 
unfavorable  conditions  prevailing  for 
the  past  year  and  a  half,  the  consensus 
of  opinion  among  the  delegates  seemed 
to  be  that  the  industry  had  weathered 
the  storm  of  business  depression  in  a 
manner  most  satisfactory.  That  the 
turning  point  is  now  at  hand  and  that 
business  is  rapidly  on  the  upward 
grade,  was  the  general  feeling  of  those 
present.  By  the  end  of  the  present 
year  as  compared  with  pre-war  times, 
a  majority  of  the  foundry  and  machine 
shop  operators  anticipate  fairly  normal 
conditions. 

Headquarters  of  the  convention  were 
at  the  Savannah  Hotel.  The  first  day, 
Monday,  was  given  over  to  reports  of 
officers,  appointment  of  committees,  dis- 

cussion of  business  conditions  and  the 
outlook,  and  addresses  on  important 
subjects  of  interest  to  the  metal  trades. 
Among     the     speakers     Monday     was 

Joint  Committee  to  Consider 
Automotive  Standards 

A  joint  committee  has  been  appointed 
by  the  Society  of  Automotive  Engineers 
and  the  National  Automobile  Chamber 
of  Commerce  to  take  up  with  the  Di- 

vision of  Simplified  Practice  of  the 
Department  of  Commerce  the  question 
of  wider  adoption  of  S.  A.  E.  standards. 
The  S.  A.  E.  members  are  J.  G.  Vincent, 
W.  G.  Wall,  F.  E.  Moskovics,  C.  M. 
Manly  and  C.  F.  Kettering.  Mr.  Mos- 

kovics also  represents  the  N.  A.  C.  C. 
which  has  appointed  in  addition  D.  C. 
Fenner,  Salisbury  and  M.  K.  Pulcher. 
Those  members  of  the  joint  committee 
who  were  present  at  the  beginning  of 
the  S.  A.  E.  summer  meeting  at  White 
Sulphur  Springs,  had  a  conference  with 
Secretary  Hoover's  representative,  M. R.  M.  Hudson.  A  start  will  be  made 
on  tires,  rims,  bearings  and  spark  plugrs. 

Problems  of  the  Steel  Worker 

Discussed 
The  American  Society  for  Steel 

Treating,  New  York  Chapter,  consid- 
ered chiefly  the  problems  that  confront 

the  worker,  at  its  June  21  meeting  in 
the  Woolworth  Building.  A.  H.  Kings- 

bury, of  the  Crucible  Steel  Co.  of 
America,  spoke  on  the  troubles  that 
are  encountered  in  handling  tool  steel. 
He  said  that  great  progress  is  being 
made  in  the  art  of  making  and  treat- 

ing tool  steel,  and  that  the  exchanging 
of  data  as  now  practiced  is  accomplish- 

ing a  great  deal  of  good.  Mr.  Kings- 
bury called  attention  especially  to  the 

desirable  properties  of  tungsten  steels 
for  tools.  The  factors  entering  into 
the  problem  of  making  good  tools,  and 
methods  of  overcoming  the  numerous 
difficulties  were  taken  up. 

Molten  salt  baths  for  use  in  carburiz- 
ing  were  discussed  both  broadly  and 
in  detail  by  Sam  Tour,  metallurgist  of 
the  Doehler  Die  Casting  Co.,  of  Brook- 

lyn. Mr.  Tour  told  of  investigations 
made  in  a  search  for  the  best  salt  bath, 
and  he  gave  the  data  and  properties 
of  a  number  of  baths.  The  commercial 
salt  baths  and  other  less  known  baths 
were  discussed,  the  conclusion  being, 
however,  that  there  is  still  much  to  be 
desired  in  the  properties  of  the  baths 
now  available. 

Horace  Lanier,  president  of  the  West 
Point  Iron  Works,  West  Point,  Ga.; 
Gus  F.  Meehan,  president  of  the  asso- 

ciation; William  E.  Dunn,  Jr.,  and  J. 
W.  Moore,  secretary  and  treasurer  of 
the  association  respectively;  T.  M.  Cun- 

ningham, Jr.,  president  of  the  Chatham 
Savings  and  Loan  Co.,  Savannah,  and 
Patrick  Dwyer,  editor  of  Foundi-y. 

The  following  officers  were  elected 
for  the  ensuing  year:  J.  H.  Dore, 
Houston,  Tex.,  president;  J.  R.  Hedges, 
Chattanooga,  Tenn.,  vice-president;  W. 
E.  Dunn,  Jr.,  Atlanta,  secretary;  J.  W. 
Moore,  East  Point,  Ga.,  treasurer. 

The  1923  annual  meeting  will  be  held 
at  Memphis,  Tenn. 

Engineering  Educators  Plan 
Greater  Activity 

The  necessity  for  a  new  and  broader 
vision  of  engineering  education,  based 
on  the  requirements  and  demands  of 
industry,  was  outlined  by  the  president. 
Prof.  Chas.  F.  Scott,  of  Yale  Uni- 

versity, at  the  annual  convention  of 
the  Society  for  the  Promotion  of  Engi- 

neering Education  held  last  week  in  the 
University  of  Illinois  in  Chicago. 

Resolutions  were  adopted  for  enlarg- 
ing the  scope  and  the  securing  of  funds 

to  carry  on  the  work  on  a  broader  scale. 
A  committee  of  five  members,  including 
the  president,  was  appointed  to  study 
the  development  of  the  society  and  to 
formulate  an  answer  to  the  question, 
"What  can  the  society  do  in  a  compre- 

hensive way  to  develop  and  enrich 
engineering  education?"  The  keynote of  the  discussions  at  all  sessions  was 
the  development  of  teachers  who  can 
train  engineers,  with  analyses  of  plans 
that  are  now  being  studied  to  make 
university  training  more  effective. 

At  the  conclusion  of  the  convention, 
the  following  officers  were  elected  for 
the  ensuing  year:  Chas.  F.  Scott,  Yale, 
president;  D.  S.  Kimball,  Cornell,  and 
P.  G.  Higbee,  Iowa,  vice-president. 

  •   

Committee  To  Study 
Friction  Bearings 

The  Chief  of  Ordnance  has  appointed 
a  committee  to  conduct  a  series  of  tests 
on  anti-friction  bearings  both  in  the 
Bureau  of  Standards  and  in  service 
stations.  Col.  Stayer,  of  the  Ordnance 
Corps,  is  chairman  of  the  committee 
and  the  members  are  Messrs.  Runge 
and  Brunner,  respectively  vice-presi- 

dent and  chief  engineer  of  S.  K.  F.  In- 
dustries, Inc.,  Mr.  Snyder  of  the  Dixon 

Crucible  Co.,  and  Mr.  Ungar,  consult- 
ing engineer.  The  tests  will  extend 

over  a  year  and  will  cover  comparative 
service  and  endurance  tests  on  ball  and 
roller  bearings  and  on  lubricants  pre- 

pared for  use  with  anti-friction  bear- 
ings. They  are  intended  to  be  essen- 

tially practical  in  nature  and  scope. 

Increase  in  Automobile 
Production 

Figures  received  by  the  Department 
of  Commerce  show  a  very  large  increase 
in  May  in  the  production  of  passenger 
automobiles  and  trucks.  The  total  pro- 

duction of  passenger  cars  in  May,  so  far 
reported,  amounted  to  231,699,  com- 

pared to  197,221  in  April.  This  is  an 
increase  of  nearly  18  per  cent. 

The  total  truck  production  in  May 
was  24,603  machines. 

Reports  have  been  received  this 
month  from  a  number  of  companies 
which  have  not  reported  previously. 
This  has  necessitated  a  revision  of  the 
figures  for  earlier  months.  For  the 
month  of  May  91  companies  have  re- 

ported on  passenger-car  production  and 
82  companies  on   trucks. 
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Business  Conditions  in  England 
By  our  LONDON  CORRESPONDENT 

After  a  lockout  of  fourteen  weeks 
duration,  the  Amalgamated  Engineer- 

ing Union  has  voted  to  accept  the  em- 
ployer's proposals — and  an  early  re- 

sumption of  industrial  activity  seems 
now  in  sight.  While  some  doubt  is 
entertained  in  certain  quarters,  it  is 
generally  hoped  that  the  return  of  the 
employees  to  work  will  come  in  time 
to  rescue,  to  some  extent,  a  season 
which,  a  few  months  ago,  gave  promise 
of  being  a  very  successful  one. 

The  effect  of  the  lockout  and  its 
monetary  loss  to  industry  is  difficult 
to  estimate.  Certain  electrical  engi- 

neers are  today  complaining  •  of  a marked  decrease  in  orders  as  a  result 
of  the  inactivity.  In  the  automobile 
industry,  more  especially  in  the  lighter 
branches,  in  which  the  early  prospects 
seemed  particularly  bright,  there  has 
been  a  marked  falling  off  in  orders. 
Shipbuilding  costs  are  still  held  to  be 
prohibitive. 

GiaiMAN  Imports 

The  machine  tool  trade  shows  little 
change.  While  a  fair  number  of  ma- 

chine tools  have  been  exported,  the 
relatively  few  imports  of  this  char- 

acter have  been  mainly  from  Germany. 
In  a  recent  month  that  country  sent 
in  140  tons  out  of  a  total  of  259  tons. 
The  United  States  accounted  for  a  little 
over  50  tons  and  France  for  less  than 
40  tons.  Although  German  tools  are 
coming  into  the  country,  it  is  difficult 
to  discover  accurately  to  whom  they 
are  actually  being  sold.  To  a  large 
extent  they  are  being  hawked  about 
by  relatively  small  men.  That  the 
prices  are  low  may  be  gathered  from 
the  fact  that  a  month  or  so  ago  drill- 

ing machines  imported  from  Germany 
as  compared  with  those  coming  from 
the  United  States  were  approximately 
equal  in  money  value,  although  the 
total  weight  of  the  German  tools  was 
seven  times  that  of  the  American  tools. 
This  is,  perhaps,  an  exceptional  case 
but  it  does  not  stand  alone  altogether. 

The  coal  industry  generally  has  been 
on  the  up  grade.  Wages  paid,  however, 
have  fallen,  in  many  instances,  below 
what  can  be  regarded  as  a  reasonable 
level  in  these  times.  The  output,  never- 

theless, is  moving  upwards  and  is  defi- 
nitely beyond  the  corresponding  figure 

for  last  year.  Foreign  markets  are 
being  recovered  rapidly,  including  cer- 

tain ones  that  were  thought  to  have 
been  lost.  With  a  revival  in  home 
industry  prospects  would  be  entirely 
satisfactory,  as  it  has  been  admitted 
that  the  workmen,  generally,  are  work- 

ing hard  with  increasing  output.  Apart 
from  wages,  there  is  the  handicap 
resulting  from  high  prices  for  coal  as 
delivered  to  the  consumer.  The  high 
price  of  coal  is  regarded  as  about  the 
main  reason  for  the  collapse  of  the  tin- 
mining  industry  in  Cornwall,  where 
not  a  single  tin  mine  is  working.  Gen- 

erally speaking,  it  is  felt  that  the  prod- 
uction side  of  the  coal  industry  is  being 

run  at  a  loss,  despite  low  wages  being 
naid.  A  return  to  the  8-hour  day  has 
been  suggested,  and  it  is  claimed  that 
this  would  reduce  the  price  of  coal  by 
28.  6d.  a  ton.  A  better  remedy,  per- 

haps,  would    result   from    a   thorough 

examination  into  the  methods  and  costs 
of  distribution.  The  South  Wales  dis- 

trict especially  has  been  cited  as  a 
case  in  point  on  the  ground  that  the 
output  there  has  reached  1,100,000  tons 
a  week,  as  compared  with  1,250,000 
tons  in  the  record  year  of  1913.  Des- 

pite this  showing,  however,  the  busi- 
ness has  not  been  profitable  as  is  seen 

from  the  auditor's  certifidate  just issued  for  the  coal  trade  of  this  area 
for  April  showing  a  total  deficit  of 
more  than  £316,000. 

That  industrial  conditions,  on  the 
whole  show  improvement  is  indicated 
by  the  unemployment  returns,  the  fig- 

ures recently  published  showing  a  re- 
duction for  the  year  of  309,500.  The 

total  number  of  unemployed  workers — 
men,  women,  boys  and  girls — is  stated, 
at  the  present  time,  to  be  1,514,200. 
The  number  of  workers  on  short  time 
and  drawing  benefit  for  intervals  of 
unemployment  also  shows  a  marked  re- 

duction, the  latest  figure  being  120,000. 
It  is  hoped  that  the  reduction  of  the 

income  tax  by  16  per  cent  will  do  much 
to  stimulate  trade.  Even  with  this  re- 

duction the  tax  is  held  to  be  the  major 
handicap  on  enterprise,  and  the  de- 

mands of  the  tax  gatherer  are  cer- 
tainly detrimental  to  expansion.  On 

the  other  hand,  doubt  is  expressed  as 
to  the  wisdom  of  the  present  reduction, 
it  being  maintained  that  the  Chancellor 
of  the  Exchequer  is  taking  more  or 
less  risk.  The  slight  reduction  in  pos- 

tal rates  may  furnish  some  relief. 
Figures  for  the  cost  of  living  show 
still  further  declines,  being  now  81  per 
cent  above  pre-war  rates.  For  a  time 
they  will  probably  be  stationary  at  or 
near  that  figure,  as  the  wholesale  price 
tendency  has  been  to  increase  very 
slightly. 

Government  Credit 

The  government  is  lending  such  as- 
sistance as  it  can,  as  evidenced  by  the 

credit  of  £3,000,000  granted  to  Portu- 
gal by  the  export  credit  department  of 

the  board  of  trade.  According  to  the 
conditions  of  the  loan  the  funds  must 
be  applied  exclusively  to  the  purchase 
in  England  from  English  firms  of  goods 
produced  or  manufactured  wholly  or  in 
part  within  the  United  Kingdom.  Ar- 

ticles of  luxury,  arms  and  munitions, 
generally,  are  not  included  in  the 
terms.  Although  under  the  conditions 
English  firms  and  payment  in  Eng- 

land are  mentioned  exclusively,  doubt- 
less Great  Britain  and  British  firms 

are  really  meant. 
Conditions  in  Norway  are  regarded 

as  showing  improvement,  reports  stat- 
ing that  certain  stocks  have  been  ab- 

sorbed and  credit  thus  relieved,  so  that 
with  an  improvement  in  the  currency situation  an  increase  in  the  volume  of 
business  between  the  two  countries  is anticipated. 

The  Safeguarding  of  Industries  Act, 
by  which  a  duty  of  33i  per  cent  has 
been  imposed  on  a  considerable  number 
of  imported  articles,  largely  chemicals, 
has  proved  to  be  full  of  absurdities, nothing  being  more  ridiculouff  than  the 
means  employed  to  obtain  the  j-eturn 
of  money  wrongly  paid  as  duty.  In 
the  course  of  the  operation  of  the  Act, 

customs  officials  have  levied  a  duty  on 
a  number  of  articles  which,  it  has  been 
held,  should  not  have  been  placed  on 
the  list.  Nevertheless,  the  duty  has 
been  paid  and  the  officials  have  refused 
to  refund  it.  Merchants,  therefore, 
have  been  compelled  to  re-export  such 
goods  to  a  convenient  continental  port, 
claim  the  drawback  provided  for  by 
the  Act,  and  then  re-import  the  goods free  of  duty. 

Interference  Methods  in 
Precision  Gages 

Precision  gages  are  used  in  the  shops 
as  reference  end  standards  for  check- 

ing micrometers  and  other  measuring 
instruments,  and  also  as  distance 
pieces  or  size  blocks  for  precise  me- 

chanical work.  The  extensive  use  of 
precision  gages  necessitated  by  the 
small  tolerances  allowed  in  the  manu- 

facture of  interchangeable  machine 
parts,  has  required  more  accurately  de- 

termined end  standards  and  more  rapid 
and  precise  methods  for  comparing 
gages  with  these  standards  than  have 
previously  been  available.  Since  com- 

parisons of  end  standards  with  line 
standards  by  means  of  micrometer- 
microscopes  and  of  precision  gages 
with  end  standards  by  means  of  con- 

tact instruments  are  subject  to  appre- 
ciable errors,  methods  which  make  use 

of  the  interference  of  light  waves  have 
been  used  by  the  Bureau  of  Standards 
in  making  these  measurements. 

Scientific  Paper  No.  436  of  the  Bu- 
reau of  Standards  has  been  prepared 

and  describes  interference  methods  by 
which  the  planeness  and  parallelism 
errors  of  precision  surfaces  can  be 
measured,  and  the  length  of  standard 
gages  can  be  determined  by  direct  com- 

parison with  the  standard  light  waves 
with  an  uncertainty  of  not  more  than  a 
few  millionths  of  an  inch.  The  errors 
of  other  gages  can  be  determined  by 
comparison  with  these  calibrated  stand- 

ards with  equal  jsrecision.  The  process 
makes  the  standard  light  waves,  which 
have  been  determined  to  1  part  in  4  or 
5  million  relative  to  the  international 
meter,  the  standards  for  this  work. 
The  paper  may  be  obtained  from  the 
Government  Printing  Ofllce,  Washing- 

ton, D.  C.,  at  ten  cents  a  copy. 

Dornbirer  Gives  Machine 
to  Alma  Mater 

Rose  Polytechnic  Institute,  at  Terre 
Haute,  Ind.,  has  received  its  first  gift 
for  the  new  institution,  which  is  being 
completed  east  of  that  city.  It  is  a 
Cleveland  open  side  planer  and  will  be 
the  center-piece  of  all  other  machinery 
installed  in  the  new  building.  The  ma- 

chine is  the  gift  of  J.  C.  Dornbirer, 
machine  tool  manufacturer  of  Cleve- 

land, Ohio. 

At  the  age  of  twenty-nine,  Mr.  Dorn- 
birer went  to  Terre  Haute  to  attend 

Rose.  He  spent  two  years  in  school  be- 
fore branching  out  as  a  manufacturer. 

Dr.  Philip  Woodworth,  president  of 
Rose,  voiced  his  deep  appreciation  and 
the  gratitude  of  the  institution. 
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A  report  of  the  Federal  Income  Tax 
bureau  giving  the  individual  incomes 
returned  from  1914  to  1920  was  pub- 

lished last  -week.  I  cannot  do  more 
than  advert  to  them  in  this  letter  but 
the  figures  are  so  important  that  I 
have  prepared  an  exhaustive  analysis  of 
them  that  I  shall  be  glad  to  send  gratis 
to  those  who  may  write  me  at  16  Ex- 

change Place,  New  York. 
Briefly  they  show  that  within  three 

years  the  number  of  those  having  in- 
comes of  as  much  as  $100,000  or  more 

has  been  nearly  halved.  On  the  other 
hand  the  number  of  those  reporting  in- 

comes of  from  $1,000  to  $3,000  increased 
from  2,479,465  in  1917  to  5,241,266  in 
1920,  in  which  year  there  were  7,259,944 
persons  in  the  United  States  who  re- 

ported incomes  of  $1,000  or  more.  Of 
these  33  had  incomes  of  $1,000,000  or 
more,  3,649  had  incomes  of  $100,000  or 
more  and  only  226,120  had  incomes  of 
$10,000  or  more. 

Industry  Gaining 

It  is  hard  to  believe  that  the  larger 
incomes  are  so  few  in  number,  but  if 
the  returns  reflect  the  facts  the  rich 
are  no  longer  growing  richer  and  the 
poor  poorer  as  was  formerly  asserted. 

The  reasons  for  the  change  cannot 
be  here  discussed,  but  one  result  is 
lilcely  to  be  an  increased  demand  for 
the  inexpensive  staples  and  necessaries 
that  are  bought  by  people  of  small 
incomes  and  a  restricted  sale  of  the 
luxuries  and  superfluities  formerly  pur- 

chased by  the  rich. 
The  record  of  the  week  bespeaks  con- 

tinued gain  in  commercial  and  indus- 
trial activity.  Bradstreet's  and  Dun's 

reports  of  last  week  agreed  that  busi- 
ness sentiment  is  cheerful  and  trade 

and  industry  are  better  situated  than 
for  nearly  two  years.  The  Social  Serv- 

ice Bureau  in  Detroit  announced  that 

"well  paid  jobs  for  400  men  are  going 
begging"  and  from  all  over  the  country 
a  growing  scarcity  of  labor  is  reported. 

Charcoal  iron  is  $1  higher  at  $26.50 
per  ton  as  compared  vrith  $22  two 
months  ago,  and  Birmingham  pig  is 
up  to  $20  a  ton.  The  steel  mills  are 
all  busy  and  in  the  Youngstown  district 
they  are  working  up  to  maximum 
capacity  to  supply  the  demand  from  the 
automobile  makers.  Ingot  production 
for  the  whole  country  is  now  at  the 
rate  of  39,000,000  tons  annually  as 
compared  with  20,000,000  tons  last 
December.  Even  copper,  the  laggard 
among  the  metals,  is  firmer  though  still 
for  sale  at  slightly  under  14  cents.  The 
paper  industry  is  operating  at  capac- 

ity and  lumber  of  all  sorts  is  again 
higher. 

The  sugar  refineries  are  exceptionally 
busy.  The  domestic  as  well  as  the  ex- 

port demand  is  unusually  large  and 
refined  sugar  is  up  to  6.30,  with  every 
pro-spect  of  higher  prices.  The  cotton 
goods  market  has  been  very  active.  It 
is  estimated  that  300,000  pieces  of  print 
cloth  were  sold  in  New  York  during 
the  first  three  days  of  last  week  and 

the  distribution  in  other  lines  was  rela- 
tively as  large.  Raw  cotton  has  been 

firm  and  the  whole  world  seems  imbued 
with  the  belief  that  it  will  be  a  season 
of  very  high  priced  cotton,  although 
crop  reports  are  slightly  better  and  a 
prominent  South  Carolina  planter  has 
announced  that  by  using  a  mixture  of 
molasses  and  arsenate  of  lime  he  has 
conquered  the  boll  weevil. 

The  New  England  textile  strike  is 
practically  over  with.  The  advance  in 
wool  seems  to  be  halted  but  more 
woolen  goods  than  are  for  sale  appear 
to  be  wanted.  Crude  rubber  is  firmer 
and  slightly  higher,  which  is  not  sur- 

prising when  the  demand  for  tires  is 
considered.  Railroad  officials  are  look- 

ing for  a  large  increase  in  freight 
traflic  after  July  1  and  many  railroad 
consolidations  are  being  talked  of,  in- 

cluding one  that  will  take  in  the 
'"Clover  Leaf,"  the  Western  Maryland, 
the  Wheeling  and  Lake  Erie,  and  the 
Buffalo,  Rochester  &  Pittsburg. 

The  New  York  and  Boston  Federal 
Reserve  Banks  have  reduced  their  re- 

discount rate  to  4  per  cent  and  it  is 
expected  that  the  other  banks  will  soon 
follow  their  example.  The  reserve  ratio 
is  79.1  per  cent  as  against  77.4  a  week 
ago,  and  the  gold  on  hand  is  increased 
by  $12,000,000.  Call  money  has  aver-, 
aged  about  2i  per  cent,  and  4  per  cent 
is  the  rate  for  commercial  paper  and 
time  loans. 

Contemplating  such  a  roseate  out- 
look it  is  somewhat  surprising  that 

speculation  should  have  suddenly  be- 
come lethargic.  But  it  is  summer  time 

and  there  are  many  who  believe  that 
the  improvement  in  general  business 
was  discounted  by  the  advance  in  stocks 
occurring  prior  to  the  first  of  June  and 

that  the  bond  market  has  been  "fed  up" with  new  issues  that  will  have  to  be 
digested  before  a  fresh  appetite  will  be 
felt.  This  is  probably  true,  but  unless 
something  untoward  occurs  before  the 
harvest  season  ends  a  fresh  upward 
movement  on  the  Stock  Exchange  in 
which  railway  securities  are  likely  to 
lead  seems  likely. 

Coal  Strike  Serious 

The  repressive  factors  at  present 
include  not  only  the  unsettled  coal 
strike  but  a  vaguely  threatened  strike 
of  the  railway  operatives  whose  wages 
have  been  reduced  by  the  Labor  Board. 
The  well  informed  regard  the  latter  as 
almost  impossible  but  its  possibility 
breeds  caution  and  it  must  be  admitted 
that  the  continuance  of  the  coal  strike 
is  creating  a  situation  that  will  become 
grave  unless  it  is  soon  ended. 

A  scarcity  of  coal  is  already  felt  in 
some  directions  and  as  we  are  not  far 
away  from  the  time  at  which  the  win- 

ter's supply  would  normally  be  accumu- 
lated there  is  reason  to  expect  trouble 

unless  full  production  is  resumed  by  the 
first  of  August.  The  present  hope  of 
consumers  is  that  the  non-union  mines 
can  supply  the  demand  if  they  are 
worked  to  full  capacity  but  this  is  very 

doubtful  and  the  need  of  effective  inter- 
vention in  the  settlement  of  the  dispute 

is  becoming  increasingly  evident.  The 
Geological  Survey  reports  that  reserve 
stocks  of  bituminous  are  now  down  to 
26,000,000  tons,  which  is  within  about  a 
week's  consumption  of  the  official  dan- 

ger mark  of  20,000,000  tons. 
Another  somewhat  disturbing  feature 

is  the  low  price  of  wheat,  which  is  said 
to  be  inciting  a  holding  movement 
among  the  farmers  that  would  tie  up 
much  money  and  restrict  the  autumnal 
liquidation  of  agricultural  debts  to 
which  the  country's  business  is  adjusted and  accustomed. 

Improved  Foreign  Outlook 

The  fumbling  at  Washington  with  a 
tariff  bill  of  which  hardly  anyone 
approves  is  another  disconcerting  in- 

fluence but  because  the  public  have 
become  somewhat  -accustomed  to  the  in- 

eptitude of  Congress  the  effect  is  not 
quite  as  depressing  as  it  might  be  and 
there  is  some  hope  that  out  of  the 
delay  a  rational  measure  may  be evolved. 

From  London  there  have  come  re- 
ports of  an  amicable  interview  between 

Lloyd  George  and  Poincare  which  have 
been  construed  to  mean  that  the  French 
will  shortly  make  it  possible  for  the 
bankers  to  reconsider  their  decision  and 
bring  out  a  German  loan.  The  market 
for  foreign  exchange  advanced  sharply 
upon  this  assumption  but  there  is  noth- 

ing oflficial  to  confirm  it,  logical  as  it would  be. 

The  reports  of  Lenin's  complete  in- 
capacitjr  are  confirmed  and  denied,  but 
the  weight  of  evidence  indicates  his 
final  _  passing  as  a  political  power  in Russia. 

The  settlement  of  the  Mexican  debt 
agreed  upon  by  the  Lamont  Committee 
and  Huerta  awaits  Obregon's  approval which  some  believe  will  be  conditioned 
upon  the  recognition  of  his  government 
at  Washington.  The  news  from  Cuba 
indicates  progress  toward  the  re-estab- 

lishment of  normalcy  and  in  China  the 
military  leaders  on  both  sides  seem  to 
be  talking  rather  than  fighting.  In  so 
far  as  overseas  conditions  are  con- 

cerned they  seem  to  be  improving  in 
the  Orient  as  well  as  in  Europe. 
Though  progress  is  slow,  there  are  no 
new  developments  that  are  adverse  to 
American  business  and  with  the  excep- 

tions above  noted,  there  is  nothing  in 
sight  to  disturb  business  confidence  in 
the  present  or  future. 

Pig  Iron  Prices 
Pi^  iron  sales  in  the  Birmingham 

district  during  the  third  week  of  June, 
according  to  the  report  of  the  Southern 
Metal  Trades.  Association,  showed  a 
price  range  of  from  $18  to  $20  per  ton. 
The  greater  portion  of  the  tonnage  sold 
for  delivery  during  the  latter  part  of 
the  third  _  quarter  was  at  $19  per  ton, 
with  a  price  of  $20  per  ton  liase  prevail- 

ing for  the  fourth  qua^-ter. 
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Washington  Notes 
By  Paul  Wooton 

Criticism  of  secret  formulas  by  which 
decisions  are  reached  by  the  Internal 
Revenue  Bureau  in  tax  matters,  based 
on  letters  from  Ernest  F.  DuBrul, 

general  manager  of  the  National  Mach- 
ine Tool  Builders  Association  of  Cin^ 

cinnati,  has  been  made  by  Senator 
Pomerene  of  Ohio  in  the  Senate,  in  a 
speech  in  which  the  Senator  urged  the 
creation  of  a  Court  of  Internal  Revenue 

Appeals.  Mr.  DuBral,  in  his  correspond- ence with  the  Senator,  points  out  that 
the  revenue  bureau  uses  three  confi- 

dential formulas  for  determining  var- 
ious things  in  fixing  income  taxes,  and 

that  additional  taxes  have  been  levied 
thereon.  He  stated  that  the  formulas 
should  be  made  available  to  the  public 
to  determine  the  justness  of  the  tax. 
Secretary  Mellon  of  the  Treasury,  who 
was  appealed  to  on  the  matter,  justifies 
the  secrecy  on  the  ground  that  the  com- 

paratives used  are  drawn  from  returns 
filed  by  other  taxpayers  and  that  it  is 
unlawful  to  reveal  them.  He  states 

that  no  "hit  or  miss"  policy  is  pursued, 
but  that  adjustments  in  income  and  in- 

vested capital  are  made  upon  the  basis 
of  principles  defensible  under  the  tax 
laws.  To  this  Mr.  DuBrul  replied  that 
as  the  formulas  are  used  in  determining 
what  salaries  should  be  paid  to  officials 
of  companies,  the  absence  of  knowledge 
of  the  formula  made  it  impossible  for  a 
taxpayer  to  check  the  correctness  of  the 
formula.  In  claiming  that  the  for- 

mulas, by  which  the  bureau  measures 
salaries  to  determine  whether  or  not 

they  are  excessive,  should  be  made  pub- 
lic, Senator  Pomerene  declared  "there  is 

secrecy  about  the  administration  of  the 
Bureau  which  discredits  it." 

The  Budget  Bureau  has  asked  Con- 
gress to  pay  $199  to  the  Empire  Ma- 

chinery and  Supply  Corporation  of  Nor- 
folk, Va.,  for  balance  due  on  account  of 

materials  furnished  in  connection  with 
construction  operations  at  the  Cape 
Charles  quarantine  station.  The  sup- 

plies consisted  of  plumbing  and  heating 
materials. 

The  Budget  has  also  requested  that 
the  Public  Health  Service  be  allowed  to 
use  $50,000  already  appropriated  for 
the  West_  Roxbury,  Mass.,  hospital,  for 
constructing  an  auxiliary  steam  line. 

Senator  Willis,  Ohio,  has  presented  to 
the  Senate  a  protest  of  the  National 
Machine  Tool  Builders'  Association  of 
Cincinnati,  E.  F.  DuBrul,  general  man- 

ager, against  the  recent  action  of  the 
Senate  in  reducing  the  duty  on  machine 
tools  from  35  to  15  per  cent  ad  valorem. 
The  petition  also  denies  the  statements 
of  Senator  Simmons  of  North  Carolina, 
in  the  tariff  debate  that  exorbitant 
profits  are  made  by  the  machine  tool 
manufacturers. 

The  deficiency  appropriation  bill  re- 
ported to  the  House  by  the  appropria- 

tions committee  authorizes  an  appropri- 
ation of  $271,000  for  replacement  of 

equipment  and  enlargement  of  the  Cap- 
itol power  plant  to  connect  with  the 

government  printing  office  and  the 
Washington  city  postoffice. 

Business  Items 

A  correspondent  is  anxious  to  secure 

a  copy  of  Chordal's  letters  by  James  W. 
See.  Any  reader  having  a  copy  to  dis- 

pose of  is  requested  to  write  to  the 
editorial  department  of  American 
Machinist, 

I.  B.  Williams  and  Sons,  Dover, 

N.  H.,  manufacturers  of  leather  belt- 
ing, announce  the  establishment  of  a 

new  department  of  their  business  for 
the  manufacture  of  mill  strapping  of 
all  kinds.  T.  L.  Chapman,  for  many 
years  New  England  manager  for  the 
Deford  Co.,  has  been  placed  in  charge 
of  the  new  department. 

The  Worcester  Machinery  Co.,  ma- 
chinery dealers,  86  Foster  St.,  Wor- 

cester, Mass.,  will  remove  to  its  new 
location  at  140  Commercial  St.,  Wor- 

cester, on  July  1. 

The  Barber-Colman  Co.,  Rockford, 
111.,  manufacturer  of  cutting  tools,  has 
filed  notice  of  a  reduction  in  capital 
from  $2,500,000  to  $1,000,000. 

The  Pennsylvania  Pump  and  Com- 
pressor Co.,  Easton,  Pa.,  announces  the 

opening  of  a  branch  sales  office  at  105 
West  Monroe  St.,  Chicago,  111.,  with  H. 
M.  Montgomery  in  charge. 

The  Star  Foundry  and  Machine  Co., 
Sharon,  Pa.,  has  taken  over  the  plant 
of  the  Turner  Fricke  Manufacturing 
Co.,  of  that  city  and  vnW  continue  the 
production  of  gas  engines  and  acces- sories. 

The  Master  Trucks^  Inc.,  3122  South 
Wabash  Ave.,  Chicago,  111.,  manufac- 

turer of  motor  trucks,  has  arranged  for 
an  increase  in  capital  from  $1,500,000 
to  $1,710,000  for  expansion. 

The  American  Car  and  Foundry  Co., 
Terre  Haute,  Ind.,  is  planning  to  re- 

open its  local  plant  on  July  5,  follovdng 
a  shutdown  for  a  number  of  months 
past.  About  700  men  will  be  employed, 
of  which  approximately  300  will  be 
engaged  in  the  repair  departments. 

The  Fall  River  Sheet  Metal  Co.,  Fall 
River,  Mass.,  has  removed  its  plant 
from  247  Maiden  St.,  to  43  Fourth  St., 
where  facilities  for  increased  produc- 

tion will  be  provided. 

The  Southern  Dry  Dock  and  Ship- 
building Co.,  Orange,  Tex.,  will  in- 

crease its  working  force  to  handle  a 
contract  for  car  repair  and  rebuilding 
work,  recently  secured  from  the  Gulf 
Coast  Railroad.  About  200  men  will 
be  employed  in  this  department. 

The  Buffalo  Steel  Car  Co.,  Cheeto- 
waca,  N.  Y.,  is  arranging  for  a  pre- 

ferred stock  issue  of  $1,000,000,  a  por- 
tion of  the  proceeds  to  be  used  for 

general  expansion. 
The  Moline  Plow  Co.,  Moline,  111., 

has  arranged  for  a  change  in  its  cor- 
porate name  to  the  Illinois-American 

Plow  Co. 

The  Iron  Products  Corporation, 
which  controls  the  Central  Coal  and 
Iron  Co.  and  the  Central  Foundry  Co., 
of  Birmingham,  Ala.,  announces  the 
removal  of  its  central  sales  offices  from 
Chattanooga  and  Atlanta,  to  Birming- 

ham. The  change  is  effective  im- mediately. 

The  American  Bridge  Co.,  New  York 
City,  has  announced  the  removal  from 
30  Church  St.  to  71  Broadway,  of  the 
following  departments:  vice-president, 
chief  engineer,  eastern  division  con- 

tracting and  treasury.  The  eastern 
division  engineering,  traffic    and    sub- 

contract departments  will  remain  at  30 
Church  St. 

The  Machinery  Dealers,  Inc.,  453 
Chapel  street.  New  Haven,  Conn., 
recently  incorporated  to  deal  in 
machinery,  tools,  etc.,  elected  the  fol- 

lowing officers  last  week:  W.  E.  Daley, 
president  and  treasurer;  C.  C.  Sibley, 
secretary  and  assistant  treasurer; 
directors,  W.  E.  Daley,  C.  C.  Sibley, 
and  Arthur  C.  Bisgood,  of  Bridgeport, 
and  E.  M.  Daley,  of  New  Haven,  Conn. 

The  Hartford  Auto  Parts  Corp., 
Hartford,  Conn.,  has  been  incorporated 
under  the  laws  of  Connecticut,  with  a 
capital  stock  of  $430,000,  to  manufac- 

ture automotive  machine  parts,  etc. 
The  company  will  acquire  the  plant  for- 

merly owned  by  the  Hartford  Automo- 
tive Parts  Co.,  Broad  and  Lawrence 

Sts.,  Hartford,  which  was  recently  sold 
at  public  auction  to  Robert  C.  Morris 
of  New  York,  for  $350,000.  The  in- 

corporators of  the  new  company  are: 
Lucius  F.  Robinson;  Lucius  F.  Robin- 

son, Jr.,  and  Frances  E.  Jones. 
The  Waterbury  Standard  Tool  and 

MacTiine  Co.,  Waterbury,  Conn.,  has  re- 
cently voted  to  dissolve  the  business 

and  a  certificate  to  that  effect  has  been 
filed  with  the  Secretary  of  the  State  of 
Connecticut.  Harry  B.  Jenkins,  53 
Euclid  ave.,  Waterbury,  has  been  ap- 

pointed agent,  and  all  claims  should  be 
forwarded  to  him. 

The  firm  of  Many  &  Mayer,  Indiana- 
polis, Ind.,  manufacturers  of  machinery 

for  printing  plants,  has  purchased  a 
tract  of  ground  on  No.  Ellsworth  St., 
Indianapolis,  where  a  new  machine 
shop  will  be  constructed  in  the  future. 

The  Syracuse  Sander  Manufacturing 
Co.,  Inc.,  of  Syracuse,  N.  Y.,  has  filed 
notice  of  an  increase  in  its  capital  stock 
from  $10,000  to  $50,000.  The  company 
makes  special  machinery  and  tools  of 
various  kinds. 

The  Electric  Manufacturing  Co.,  of 
Syracuse,  N.  Y.,  has  been  incorporated 
to  make  electrical  machinery  and  de- 

vices. Incorporators  are:  Charles  L. 
Amos,  Florence  B.  Conway,  and  E. 
Merritt  Larkin. 

The  E.  Z.  Cat-  Control  Corporation, 
Syracuse,  N.  Y.,  with  a  capital  of  $100,- 
000,  has  been  organized.  William  M. 
Lawyer,  Franklin  A.  Lawyer  and  Al- 

bert C.  Coon  are  the  incorporators. 

■  The  Waterbury  Farrel  Foundry  and 
Machine  Co.,  Waterbury,  Conn.,  it  is 
announced,  is  completing  an  order  for 
coining  presses,  rolling  and  punching 
machinery  valued  at  $500,000,  to  be 
used  in  the  new  Shanghai  mint.  The 
work  is  being  done  under  the  super- 

vision of  Clifford  Hewitt  and  his  son, 
Harold,  the  former  being  the  designer 
and  builder  of  the  U.  S.  Mint  in  Phila- 
delphia. 

The  Fred  C.  Dickow  Machinery  Co., 
of  Chicago,  has  removed  to  2105  W. 
Lake  St. 

A  portion  of  the  No.  3  plant  of  the 
Wilson  Foundry  and  Machine  Co.,  at 
Pontiac,  Mich.,  has  been  taken  over  by 
the  Willys-Knight  concern.  The  move 
was  made  to  allow  for  expansion  of 
the  motor  division. 

The  Willys-Overland  plant  at  Pough- 

keepsie  has  been  sold  at  a  receivers' sale.  Clement  O.  Miniger,  of  the 
Auto-Lite  Corporation,  was  the  pur- 

chaser and  the  price  paid  was  $2,- 000.000. 
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Albert  E.  Newton,  for  many  years 
with  the  Reed-Prentice  Co.,  Worcester, 
Mass.,  has  just  been  made  general 
manager  of  the  Collins  Company,  Col- 
linsville,  Conn. 

Prank  W.  Oliver,  well  known  in 
twist  drill  circles,  has  become  associ- 

ated with  the  Whitman  &  Barnes  Man- 
ufacturing Co.,  in  the  capacity  of  East- 

ern sales  manager  with  headquarters 

at  64  Reade  St.,  the  company's  New 
York  City  store. 

A.  B.  Nehjman,  for  the  past  three 
years  chief  consulting  engineer  for  the 
Steel  and  Tube  Company  of  America, 
has  opened  offices  as  consulting  engi- 

neer in  the  Peoples  Gas  Building,  122 
S.  Michigan  Ave.,  Chicago,  111. 

A.  J.  Maskrey,  for  eleven  years  gen- 
eral superintendent  of  the  Carnahan 

Sheet  and  Tinplate  Co.,  of  Canton, 
Ohio,  has  been  made  general  manager 
of  the  Falcon  Tinplate  Co.,  this  com- 

pany having  recently  taken  over  the 
Carnahan  plant. 

Charles  A.  Streb,  formerly  secre- 
tary and  paymaster  of  the  Carnahan 

Sheet  and  Tinplate  Co.,  Canton,  Ohio, 
has  been  appointed  general  superin- 

tendent of  the  Falcon  Tinplate  Co. 

Harry  Brown,  formerly  connected 
with  the  Diamond  Rubber  Co.  and  the 
Williams  Foundry  Co.  has  been  ap- 

pointed factory  superintendent  of  the 
Franz  Foundry  and  Machine  Co.,  Can- 

ton, Ohio. 

R.  P.  VOLKNER,  formerly  purchasing 
agent  for  the  Tate  Jones  Co.,  has  been 
appointed  to  the  position  of  sales 
representative  of  the  Colonial  Steel  Co., 
Pittsburgh,  Pa.,  with  headquarters  at 
Cleveland,  Ohio. 

J.  W.  Hemmerle,  formerly  manager 
of  the  machine  tool  department  of  the 
Fairbanks  Co.,  has  become  associated 
with  L.  A.  Greene,  1113  First  National 
Bank  Building,  Pittsburgh,  Pa.,  super- 

vising the  machinery  and  equipment 
division  of  the  business. 

William  Knox,  for  many  years 
associated  with  the  American  Sheet  and 
Tinplate  Co.  at  their  plant  at  Wells- 
ville,  Oliio,  has  been  appointed  to  the 
position  of  assistant  manager  to  sue-, 
ceed  John  Dunlop,  resigfned. 

J.  S.  Black,  for  the  past  two  years 
assistant  machinist  sales  manager  of 
the  New  Britain  Machine  Co.,  New 
Britain,  Conn.,  has  been  appointed  to 
the  position  of  works  manager  of  the 
Corbin  Screw  Division  of  the  American 
Hardware  Corporation,  New  Britain, 
Conn. 

Roswell  Sorrow,  for  the  past  two 
and  half  years  works  manager  of  the 
Corbin  Screw  division  of  the  American 
Hardware  Corporation,  New  Britain, 
Conn.,  has  tendered  his  resignation  to 
take  effect  July  1. 

Hazen  B.  Hinman,  until  recently  in 
the  sales  department  of  the  Stanley 
Works,  has  become  associated  with  the 
Trumbull  Steel  Co.,  Warren,  Ohio,  in 
the  capacity  of  superintendent. 

George  S.  Barton,  president  and 
treasurer  of  the  Rice,  Barton  and  Fales 
Machine     and     Iron     Co.,     Worcester, 

Mass.,  has  returned  to  Worcester  from 
his  recent  European  trip. 

Henry  D.  Rolph,  of  the  export  de- 
partment of  the  Yale  and  Towne  Manu- 

facturing Co.,  Stamford,  Conn.,  will 
leave  shortly  for  the  Orient  on  a  busi- 

ness trip  that  will  take  about  two  years. 
Mr.  Rolph,  will  visit  China,  India,  Man- 

churia, Australia,  New  Zealand,  Malay 
States,  Java,  Sumatra,  Siam,  Philippine 
Islands,  South  Sea  Islands  etc. 

WiLLARD  L.  Case,  treasurer  of  the 
Yale  and  Towne  Manufacturing  Co., 
Stamford,  Conn.,  has  resigned  his 
position  with  the  company,  to  become  a 
partner  in  the  firm  of  Searle,  Nichol- 

son, Oakey  and  Lill,  Accountants  and 
Engineers,   New  York   City. 

Joseph  N.  LaPointe,  president  of 
the  J.  N.  LaPointe  Co.,  New  London, 
Conn.,  has  been  appointed  temporary 
receiver  of  the  Arnold  Electric  Tool 
Co.,  New  London,  Conn.,  by  Judge 
James  H.  Webb  of  the  Superior  Court. 
Mr.  LaPointe  is  an  officer  and  one  of 
the  principal  stockholders  of  the  Arnold firm. 

J.  H.  Towne,  secretary  of  the  Yale 
and  Towne  Manufacturing  Co.,  Stam- 

ford, Conn.,  has  been  elected  treasurer 
of  the  company,  to  succeed  Willard  L. 
Case,  recently  resigned.  Mr.  Towne, 
will  fill  the  offices  of  secretary  and 
treasurer. 

Charles  A.  Dana,  directing  head  of 
the  Spicer  Manufacturing  Co.,  South 
Plainfield,  N.  J.,  manufacturer  of  uni- 

versal joints  and  propeller  shafts,  has 
been  elected  president  of  the  Hartford 
Auto  Parts  Corp.,  Hartford,  Conn.,  re- 

cently incorporated  to  manufacture 
automatic  parts. 

Addison  Boren,  for  the  past  few 
years  connected  with  Yale  and  Towne 
Manufacturing  Co.,  Stamford,  Conn., 
has  recently  been  elected  comptroller 
of  that  company. 

John  F.  Tinsley,  vice-president  and 
general  manager  of  the  Crompton  and 
Knowles  Loom  Works,  Worcester, 
Mass.,  has  been  appointed  a  member  of 
the  committee  to  promote  a  New  Eng- 

land Industrial  Exposition  in  Wor- 
cester in  1925,  by  the  Worcester  Cham- 

ber of  Commerce. 

Htee\  Casements  and  Windows.  David 
Lupton's  Sons  Co.,  Philadelphia,  Pa..  Gen- 

eral Catalog  No.  11.  191  pages,  describing 
LiUpton  service  and  product,  extensively 
illustrated  and  containing  considerable  data 
of  value  to  architects  and  engineers  in  the 

application  of  Lupton's  steel  sash,  case- ments and  windows  to  industrial,  office, 
apartment  and  residential  building  con- struction of  all  classes.  The  special  catalog 
of  41  pages  on  casements  and  double  hung 
windows,  also  available,  is  designed  espe- 

cially for  architects  and  operative  builders 
to  show  the  application  of  steel  windows  to 
every  room  in  the  home.  Both  publications 
are  of  artistic  merit,  representing  an  Inno- 

vation in  catalogs  of  this  kind,  and  are 
comprehensive  handbooks  on  the  steel  sash 
industry   in  its  broadest  phases. 

Grindingr  Practice.  Norton  Co..  Worces- 
ter, Mass.  An  eight  page  bulletin  with  an 

artistic  arrangement  reviewing  the  progress 
of  grinding  practice  with  cuts  illustrative 
of  numerou.s  modern  grinding  methods  ap- 

plied in  the  plant  of  the  International 
Motor  Car  Co. 

Squarinfr  Shear  Kniveii.  Niagara  Machine 
and  Tool  Works,  Buffalo,  N.  Y.  A  bulletin 
which  is,  in  reality,  a  valuable  instruction 
sheet  tor  users  of  the  Niagara  squaring 
shear.     Instructions  for  testing  the  shears, 

as  well  as  detailed  information  relative  to 
procedure  to  be  followed  in  attaching,  ad- 

justing and  re-grinding  the  knives  is  given. 
Drawing  InHtrnments.  The  C.  F.  Pease 

Co.,  813  North  FYanklin  St..  Chicago,  111. 
Catalog  C-22  illustrating  various  types  of 
special  American  made  drawing  instru- 

ments as  well  as  complete  sets  of  drafts- men's tools. 

Air  Drills.  Chicago  Pneumatic  Tool  Co.. 
Chicago,  111.  Bulletin  598  descriptive  of 
various  types  and  sizes  of  Little  Giant  air 
drills  with  tabulated  data  containing  speci- 

fications obtaining  on  each  size.  The  bulle- 
tin also  contains  illustrative  and  descriptive 

matter  covering  the  Little  Giant  pneumatic 
grinders  and  close  quarters  drills. 
P.vrometer8.  Thwing  Instrument  Co., 

3339  Lancaster  Ave.,  Philadelphia,  Pa. 
Bulletin  No.  11,  containing  15  pages  de- 
.scriptive  of  Thwing  radiation  pyrometers, 
their  construction,  theory  of  operation  and 
application   in   various   industries. 

Malleable  Nickel.  American  Nickel  Corp., 
Clearfield,  Pa.  Bulletin  No.  101  containing 
useful  information  and  tables  on  the  chem- 

ical and  physical  properties  of  nickel. 
Taps  and  Dies.  Vermont  Tap  and  Die 

Corp.,  New]>ort,  Vermont.  A  twelve-page 
catalog  giving  information  and  tables  of 
sizes  of  taps  and  drills  made  by  this  com- 

pany. Gear  Cutting  Machinery.  Newark  Gear 
Cutting  Machine  Co.,  69  Prospect  St., 
Newarjt,  N.  J.  Catalog  No.  4  describing  the 
Newark  No.  2-B  Spur  and  bevel  gear  cut- 

ting machine  for  light  and  medium,  work. 
Complete  specifications  of  the  machine, 
illustrations  showing  samples  of  work  done 
and   various   tables    are   given. 

ForRinfc  and  Heatinfc  Furnaces.  W.  S. 
Rockwell  Co.,  50  Church  St.,  New  York 
City.  Bulletin  No.  241  descriptive  of  heat- 

ing furnaces  for  forging,  tire,  plate  and 
angle  heating  with  introductory  matter  on 
the  subject  of  methods  of  heating  and  Its cost. 

Hardinge  Conical  Mill.  The  Hardinge 
Company,  120  Broadway,  New  York.  A 
four-page  bulletin  describing  the  new  coni- 

cal mill  which  is  made  to  grind  both  wet 
and  dry  ores  for  metallurgical  processes 
and  materials  fof  industrial  uses.  The  ma- 

chine is  described  and  illustrated  in  detail, 
and  specifications  and  tables  of  operations 
are  given. 

Overhead  Conveying  System.  Dreis  and 
Krump  Manufacturing  Co.,  "2909  South 
Halstead  St.,  Chicago,  III.  A  four-page 
cireuiar  describing  the  Atlas  carryall  over- 

head conveying  system. 

5B1 

Pamphlets  ReceivBd 
Getting  Railroad  Facts  Straight.  A  fifty- 

one  page  pamphlet  on  wages,  maintenance 
and  valuation  by  Dr.  C.  S.  Duncan ;  pub- 

lished by  the  Association  of  Railway  Ex- 
ecutives," 61  Broadway,  New  York  City. 

Powtlered  Coal  Installation.  A  fifteen- 
page  pamphlet  bv  H.  D.  Savage,  member 
of  A.  S.  M.  B.,  presented  before  Engineers' 
Society  of  Western  Pennsylvania,  Pitts- 

burgh, Pa.,  dp-scribing  powdered  coal  appli- 
cation. The  pamphlet  is  published  and  dis- 

tributed by  Combustion  Engineering  Cor- 
poration, New  York  City. 

Weighing  by  Substitution.  Bulletin  No. 
208  of  the  Bureau  of  Standards,  Washing- 

ton, D.  C,  prepared  by  C.  A.  Briggs  and 
B.  D.  Gordon,  Associate  Physicists  of  the 
Bureau.  For  .sale  by  the  Superintendent 
of  Documents.  Washington,  price  five  cents. 

Forthcoming  Meetings 

American    Society  for   Testing   Materials: 
Twenty-fifth  annual  meeting,  Chalfonte- Haddon  Hall  Hotel.  Atlantic  City,  June 
26  to  July  1.  Secretary,  C.  L,.  Warwick. 
1315   Spruce   St.,   Philadelphia,   Pa. 

American  Society  for  Steel  Treating.  Ex- 
position and  convention  at  the  General 

Motors  Co.  building,  Detroit,  Oct.  2  to  7. 
W.  H.  Bisenman,  4,600  Prospect  Ave., 
Cleveland,  is  secretary. 

American  Manufacturers  Export  Associa- 
tion annual  convention.  New  York  City, 

Oct.  25  and  26.  Secretary,  M.  B.  Dean,  160 
Broadway,   New  York  City. 

National  Founders  Association,  Nov.  22 
and  23.  Secretary,  J.  M.  Taylor,  29  South 
La  Salle  St.,  Chicago,  111. 
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RISE  AND  FALL  OF  MARKET 

Advances.— No.  2  foundry  pig  iron  up  50c.  per  gross  ton 

in  Philadelphia  and  Chicago;  heavier  advances  in  Cincinn
ati. 

Scarcity  of  Connellsville  coke;  prices  higher.  Mill  price  of
 

steel  shapes,  plates  and  bars,  $1.70,  f.o.b.  Pittsburgh;  q
uo- 

tations as  high  as  $1.75  per  100  lb.  for  deliveries  within 

30  days.  Very  few  orders  for  structural  steel  now  bei
ng 

accepted  at  $1.60.  Lower  discounts  quoted  on  bolts,  rivets, 

nuts  and  washers  in  New  York  and  Cleveland  warehouses
. 

Linseed  oil  up  2c.  in  New  York  and  7c.  per  gal.  (5  bbl.  lots) 

in   Cleveland. 

Declines.— Tin  quoted  in  New  York  at  31ilc.  as  against 

32Jc.  and  Einc  at  6Jc.  as  compared  with  6ic.  per  lb.,  last 

week.  Zinc  sheets  and  solder  cheaper  in  New  York;  bab- 

bitt metal  down  in  Cleveland  and  New  York.  Old  brass, 

heavy,  down  ic.  per  lb.  and  sal  soda  10c  per  100  lb.  in 

Cleveland. 

IRON  AND  STEEL 

PIG  IRON  —  Per   gross   ton  —  Quotations   compiled    by   The 
Matthew  Addy  Co.: 

CINCINNATI 
No.  2  Southern     ?23.50 
Northern  Basic    26. 50 
Southern  Ohio  No.  2    29. 16 

NEW  YORK— Tidewater  Delivery 

Southern  No.  2  (silicon  2.25@2.75)   '   29. 16 
UIRMINGHAM 

N».  2  Foundry    18.50 

PHILADELPHIA 

Eastern  Pa.,  No.  2x  (silicon  2.25@2. 75)    27.32 
Virginia  No.  2    28.74 
Basic    25.50 

Grey  Forge    25 .  00 

CHICAGO 

No.  2  Foundry  local    23 .  50 
No.  2  Foundry,  Southern  (silicon  2.25@2.7S)    25. 17 

PITTSBURGH,  including  freight  charge  from  Valley 
No.  2  Foundry    25.00 
Basic    25.00 
Bessemer    25.00 

IRON  MACHINERY  CASTINGS— In  cents  per  pound: 

Detroit   
New  York. 
Geveland.. 
Chicago. . .  . 
Cincinnati.. 

Light 7.0 

9@10 6.75 

5.0 6.0 

Medium 

4.5 
6.0 4.5 

4.5 5.0 

Heavy 

3.0 

3.0 
2.6 
3.5 
4.5 

SHEETS — Quotations  are  in  cents  per  pound  in  various  cities 
from  warehouse;  also  the  base  quotations  from  mill: 

Pittsburgh, 
Large 

Blue  Annealed      Mill  Lots  New  York  Cleveland  Chicago 
No.  10             2  40  3.63  3.15  3.63 
No.  12            2.45  3.68  3.20  3.68 
No.  14            2.50  3.73  3.25  3.73 
No.16            2.70  3.83  3.35  3.83 

Black 
Nos.  17and21.          3.00  4.15  3.55  4.30 
Nos.  22and24.           3.05  4.20  3.60  4.30 
Nos.  25  and  26.           3.10  4.25  3.65  4.35 
No.28   '        3.15  4.3S  3.90  4.45 

Galvanized  steel  sheets: 
Nos.  10  and  11.  3.15  4.35  3.75  4.45 
Nos.  12  and  14.  3.25  4.45  3.85  4.55 
Nos.  17  and  21.  3.55  4.75  4.15  4.85 
Nos.  22  and  24.  3.70  4.90  4.45  5.00 
No.  26    3.85  5.05  4.60  5.15 
No,28..^    4.15  5.35  4.90  5.45 

WROUGHT  PIPE— The  following  discounts  are  to  jobbers  for 
carload  lots  on  the  latest  Pittsburgh  basing  card: 

Inches 
1  to3..., 

2   

2^  to  6. . , 7  to  8... 

9  to  12. 

Steel Black 
71 

64 
68 
65 

64 

Iron 
Black .  .      44^ 

39J 

BUTT  WELD 
Galv.  Inches 

58J  Jtoli.. 
LAP  WELD 

55I     2i'to4'.'.    425 5H     4^06    421 
50§     7  to  12    405 

BUTT  WELD,  EXTRA  STRONG,  PLAIN  ENDS 
1  to  U    69    575     J  to  11    44i 
2  to  3    70    585 

LAP  WELD,  EXTRA  STRONG,  PLAIN  ENDS 

Galv 

29i 

25J 

29i 
29| 271 

30| 

2    405 

25  to  4    435 
45  to  6    425 
7to8    355 
9  to  12    305 

27J 
31i 
305 
235 
185 

2       62  505 
25  to  4       66  545 
45  to  6       65  535 
7  to  8       61  475 
9  to  12       55  415 

Malleable  fittings.  Classes  B  and  C,  Banded,  from  New  York 
stock  sell  at  net  list.    Cast  iron,  standard  sizes,  20-5%  off. 

WROUGHT  PIPE— Warehouse  discounts  as  follows: 
New  York     Cleveland         Chicago 
Black  Galv.  Black  Galv.  Black    Galv. 

1  to  3  in.  steel  butt  welded.  66%   53%    605%    475%   625%   485% 
25  to  6  in.  steel  lap  welded.  61%    47%    585%    445%    595%    455% 

Malleable  fittings.     Classes  B  and  C,  Banded,  from  New  York 
stock  sell  at  list  less  10%.    Cast  iron,  standard  sizes,  32-5%  off. 

M ISCELLANEOUS— Wareh 
100-lb.  lots: 

Open  hearth  spring  steel  (base)  . 
Spring  steel  (light)  (base)   
Coppered  Bessemer  rods(base).. 

Hoop  steel   .•   
Cold  rolled  strip  steel   
Floor  plates   
Cold  finished  shaftingor  screw. . 
Cold  finished  flats,  squares   
Structural  shapes  (base)   
Soft  steel  bars  (base)   
Soft  steel  bar  shapes  (base). . . . 
Soft  steel  bands  (base)   
Tank  plates  (base)   
Bar  iron  (2  10@2.20  at  mill) .  . . 
Drill  rod  (from  list)   
Electric  welding  wire: 

Si   i   3%toi. 

ouse  prices  in 

cents  p 

er  pound 
New  York  C 

evelan 

d  Chicago 

4.50 

6.00 

4.50 

6@8 6.00 

6.00 

6.03 8.00 6.85 

3.63 2.81 3.48 
6.25 8.25 

6.15 4.80 
4.66 3.00 5.08 

3.35 
3.40 

3.85 
3.50 3.90 2.68 2.51 

2.68 

2.S8 2.41 
2.58 2.58 2.41 2.58 

3.23 3.06 
3.23 

2.68 2.51 2.38 
2.58 2.21 

2.28 
55@60% 

55% 50% 

8.00   
..12@13 6.50   
..11@12 6.25   
..10@11 

METALS 

Current  Prices  in  Cents  Per  Pound 

Copper,  electrolytic  (up  to  carlots),  New  York    14.62i 
Tin,  5-ton  lots.  New  York    3 1 .  75 
Lead  (up  to  carlots),  St.  Louis,  5.60  ;  New  York    6.25 
Zinc  (up  to  carlots),  St.  Louis,  5.30;    New  York      .  6.12| 

...  00        OOP/   •       .      1  1  c  New  York  Cleveland  Chicag* Aluminum,  98  to  99%  ingots,  1-15 
tonlots      19.20        20.00  18.00 

Antimony  (Chinese),  ton  spot   6(3)6.125         7.50  6.25 
Copper  sheets,  base     20.50        21.00  23.00 
Copper  wire  (carlots)      16.00         17.00  16.25 
Copper  rods  (ton  lots)     19.00        22.00  19.50 
Copper  tubing  (100-lb.  lots)    22.75         24.00  23.00 
Brass  sheets  (lOO-lb.  lots)      16.75         18. CO  18.75 
Brasstubing  (100-lb.  lots)     20.00        21.00  20.50 
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Shop  Materials  and  Supplies 
METALS — Continued 

Brass  rods  (1,000-lb.  lots)      14.  7.=:  16.00  15.75 
Brass  wire  (carlots)      17.25  17.75    
Zinc  sheets  (casks)        8.00  17.25  15.75 
Nickel  (ingot  and  shot),  Bayonne,  N.  J.  36.00       
Nickel  (electrolytic),  Bavonne,  N.J    .39.00       
Solder  (I  and  .i),  (caselots)      21.00  22.00  20.00 
Babbitt  metal  (fair  grade)      24.00  41.50  36.00 
Babbitt  metal  (commercial)      11.00  16.00  9.00 

SPECIAL  NICKEL  AND  ALLOYS— Price  in  cents  per  lb. 
Malleable  nickel  ingots       45 
Malleable  nickel  sheet  bars       47 

Hot  rolled  rods,  Grades  "A"  and  "C"  (base)       50 
Cold  drawn  rods.  Grades  "A"  and  "C"  (base)       60 
Copper  nickel  ingots       37 

Hot  rolled  copper  nickel  rods  (base)   '.       45 
Manganese  nickel  hot  rolled  (base)  rods  "D" — low  manganese  54 
Manganese  nickel  hot  rolled  (base)  rods  "D" — high  manganese  57 
Base  price  of  monel  metal  in  cents  per  lb.,  f.o.b.  Bayonne,  N.  I.: 
Shot   32.00     Hot  rolled  machined  rods  (base)..  .     48.00 
Blocks     32.00     Hot  rolled  rods  (base)       40.00 
Ingots     38.00     Cold  drawn  rods  (base)        50.00 
Sheet  bars..  .    40.00     Hot  rolled  sheets  (base)       45  00 

OLDJMETALS — Dealers'  purchasing  prices  in  cents  per  pound; 
New  York  Cleveland  Chicago 

Copper,  heavy,  and  crucible      12.50 
Copper,  heavy,  and  wire      12.00 
Copper,  light,  and  bottoms      10.00 

Lead,  heavy   '.     4.75 
Lead,  tea       4.25 
Brass,  heavy        7.00 

Brass,  light   ._       6.00 
No.  1  yellow  brass  turnings       6 .  50 
Zinc        3.00 

11.75 11.50 11.25 
10. -SO 

9.50 
9.75 

4.75 4.75 
3.50 

3.75 6.00 
9.00 

5.00 6.00 
6.00 

6.50 
3.00 3.50 

TIN  PLATES— American  Charcoal  Plates— Bright— Cent 

New       Cleve- 
York 

"AAA"  Charcoal  Melyn  Grade: 
IC,  20x28,    112  sheets       20.00 
IX,  20x28,    112  sheets       23.00 

"A"  Charcoal  Allaways  Grade: 
IC,  20x28,    112  sheets       17.00 
IX,  20x28,    112  sheets       20.00 

Coke  Plates,  Bright 
Prime,  20x28  in.: 

100-lb.,        112  sheets       12.50 
IC,  112sheets        12.80 

Terne   Plate 
Small  lots,  8-lb.  Coating: 

100-lb.,    14x20         7.00 
IC,  14x20         7,25 

land 

18.25 

21.00 

16.00 
18.75 

11.00 
11.40 

5.60 

5.85 

s  per  lb. 
Chicago 

18.50 

20.90 

17.00 
19.60 

14.50 
14.80 

7.25 
7.40 

MISCELLANEOUS 

New  York 

Cotton  waste,  white,  per  lb..  30.07|@20.10 
Cotton  waste,  mixed,  perlb.       .055(^.09 

Wiping  cloths,  131xl3i   per 
Wiping  cloths,13Jx20|   per 
Sal  soda,  100  lb.  lots    2.80 
Roll  sulphur,  360  lb.  bbl.,  per 

1001b    2.85 
Linseed  oil,  per  gal.,  5  bbl.  lots.  .  88 
White  lead,  dry  or  in  oil      1001b.  kegs. 
Red  lead,  dry     100  lb.  kegs. 
Red  lead,  in  oil     100  lb.  kegs. 
Fireclay,  per  100  1b.  bag   

Coke,  prompt  furnace,  ConncUsvilIe   per 

Coke,  prompt  foundry,  Connellsville   

Cleve- 
land 

$0.12 .09 

Chicago 

30. lU .08 

M.  50.00  perlb.  .10 
M.  55.00  perlb.  .13 

2.40 
2.65 

3.25  3.50 
1.07  .96 

New  York,  12.50 
New  York,  12.  50 
New  York,  14.00 

.80  1.00 
net  ton  37.50@?8 

.per  net  ton  $8.50 

SHOP  SUPPLIES 
Current  Discouats  from  Standard  Lists 

New 

York 
Machine  Bolts: 

.Ml  sizes  up  to  1x30  in       50% 

liand  lix3in.  up  to  12  in       33J% 
With  cold  punchsd  sq.  nuts        35% 

With  hot  pressed  hex.  nuts  up  to  1x30 
in.  (plus  std.  extra  of  10%)       40% 

Button  head  bolts,  with  hex.  nuts        25% 
Hex.  head  and  he::,  nut  bolts         30% 

Lag  screws,  coach   screws       50% 

Square  and  hex.  head  cap   screws.  . . .  70-10% 
Carriage  bolts,  up  to  1  in.  .\  30  in          40% 
Bolt  ends,  with  hot  pressed  nuts       50% 

Tap  bolts,  (h.h.  plus  std.  extra  of  10%)    10% 

Semi-finished  nuts  |  and  larger        6S% 

Case-hardened  nuts         60% 
Washers.caatiron,  ^in.,  per  1001b.  (net)  JS4.S0 

Washers,cast  iron,  lin.per  100  lb.  (net)  3.75 

Washers,  round  plate,  per  100  lb.  Off  list  3  .  50 

Nuts,  hot  pressed,  sq.,  per  100  lb.  Offlist  2  .00 

Nuts,  hot  pressed,  hex.,  cer  100  lb.  Offlist  2  .  CO 

Nuts,  cold  punched,  sq.,  per  100  lb. Offlist  2.00 

Nuts,cold  punched, hex.,per  1001b. Offlist  2. CO 
Rivets: 

Rivets,  T^in.  dia.  and  smaller         60-5% 
Rivets,  tinned         60-5% 

Button  heads  j-in.,  |-in.,  1x2  in.  to  5 
in.,  per  1001b   (net)      ?4.00 

Cone  heads,  ditto   (net)        4.10 

li   to    li-in.    long,    all   diameters, 

£.^7-/?^  per  100 lb         0.25 
f  in.  diameter    EXTRA       0  15 

i  in.  diameter     EXTRA       0.50 
1  in.  long,  and  shorter    EXTRA      0.50 
Longer  than  5  in    EXTRA       0.25 
Less  than  200  lb    EXTRA       0.50 
Countersunk  heads    EXTRA       0.35 

Copper  rivets    55-5% 
Copper  burs    35% 

Cleve- 

land   Chicago 
6,5-10% 

60% 

60% 

60-10% 

33.90  net 

34.00  off 

65-5% 

.    60-5% 

70-10% 
so-s% 

       55% 

70-10%         80% 

75% 60% 

?3.50 
3,50 

3,50 

3.50 
3.50 
3.50 

?3.S0 

3. SO 
.SO  net 

4.00 

4.00 

4.00 
4.00 

70%       60-10% 

70%       4Jc.  net 

$i.2S 

3.35 

83.10 

3.20 

   O.IS 

   O.IS 

   0.50 
   O.SO 

   0.25    0.50 
  ?3,35  base 
50%  SO-% 
50%  20% 

?0,S5      go. 50 Lard  cutting  oil  (SO  gal.  bbl.)  per  gal. 

Machine    lubricant,    medium-bodied 
(50  gal.  bbl.),  per  gal   0 

Belting — Present  discounts  from  list  in 
fair  quantities  (J  doz.  rolls). 
Leather — List  price,  New  York,  per 

ply,  12-in.  wide,  per  lin.ft.,  ?2.88: 
Medium  grade    40-5% 
Heavy  grade          35% 

Rubber  and  duck: 
First  grade         60-5% 

Second  grade        60-10-5% 
Abrasive  materials — In  sheets  9x11  in.: 

No.  1  grade,  per  ream  of  480  sheets, 
Flint  paper         $5 .  84 
F.mery  paper              8.80 
Emery  cloth          27.84 
Flint  cloth,  regular  weight,  width  3 1 

in..  No.  1  grade,  per  50  yd.  roll, 
Emery  discs,  6  in.  dia..  No.  1  grade, 

per  100. 
Paper   
Cloth   

.33    0.35 

?0.67i 

0.40 

40-10-2i%    50% 

40%      40-5% 50-10%  4aio% 

60-5%  60-5% 

33.85 

11.00 

32.75 

4.50 

1.32 

3.02 

36.48 

8.80 

29.48 
4.95 

1.40 
3.20 
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Machine  Tools  Wanted 

Ala..  Birmingham — The  County  Coal  Co.. 
S833  1st  Ave.,  H.  Neny,  Purch.  Agt. — small 
lathe,  drill  press  for  2  In.  drill,  and  general 
equipment  for  machine  shop.  Also  bids  on 
all-steel  tipples. 

Col..  Denver — The  Chicago.  Burlington  & 
Quincy  Ry.,  547  West  Jackson  Blvd., 
Chicago — One  Blotter  with  20  in.  and  one  with  16 
in  stroke. 

One  48  in.,  one  42  in.,  one  32  in.,  one  30 
in.,  one  36  in.,  seven  24  in.,  one  28  in., 
seven  18  in.  and  three   16  in.  engine  lathes. 

One  7  J  in.  heavy  duty  type  turret  lathe, 
one  4  J  in.  hollow  hexagon  turret  lathe,  one 
34  in.  hollow  hexagon  turret  lathe,  with 
automatic  fed  and  power  traverse  to  turret, 
one  flat  turret  lathe  to  handle  chuck  work 
up  to  16  in.  diameter,  one  3}  in.  hollow 
hexagon  turret  lathe  arranged  for  motor 
drive,  440  V.  A.  C,  with  automatic  chucks, 
sets  of  bushing,  universal  turners,  auto- 

matic opening  die  head,  two  tool  holders 
and  one  pointing  tool,  one  21  in.  Universal 
hollow  hexagon  turret  lathe. 

Two  full  Universal  monitor  lathes. 
One  squaring  shear  foot  power. 
Two   hand   bending   rolls. 
One  bolt  centering  machine. 
One    hydraulic    driving   wheel   press,    600 

ton    capacity,    one    hydraulic    vertical    type    i 
press,    100    ton,    one    hydraulic    horizontal 
type  press,  100  ton.  € 
Two  vertical  power  presses. 
One  5,000  lb.,  one  2,000  lb.,  one  1,800  lb. 

double  frame  steam  hammers. 
One  500  lb.  and  one  200  lb.  upright  Helve 

hammers. 
One  pneumatic  flanging  clamp,  one  pneu- 

matic flanging  machine. 
One  open  end  type  bar  iron  shear  ca- 

pacity to  shear  bars  to  IJ  in.  diameter,  one 
open  end  type  bar  iron  shear  capacity  to 
shear  bars  up  to  21  in.,  two  double  end 
punch  and  shear. 

One  single  end  horizontal  type  punch. 
One  sheet  metal  cutter. 
Twelve  pedestal  dry  grinders,  one  pedestal 

twist  drill  grinder,  two  pedestal  wet 
grinders,  one  plain  grinder,  one  Universal 
grinder,  one  vertical  single  spindle  grinder, 
one  o.scillating  surface  grinder,  four  48  in. 
grind  stone  mounted  in  metal  casing  for 
wet  grinding. 

Four  heavy  duty  type  upright  drills,  two 
72  In.  and  one  48  in.  radial  drills,  one  36  in., 
one  24  in.  and  three  20  in.  upright  drills. 
One  crank  and  four  heavy  duty  type 

crank  shapers. 
One  double  spindle  drill  press. 
One  96  In.,  one  54  in.,  one  42  in.,  one  36 

in.  and  one  30  in.  vertical  boring  mills. 
One  36  in.  x  36  in.  x  10  ft.,  one  72  in.  x 

72  in.  x  30  ft.  and  one  48  in.  x  48  in.  x  10 
ft.  bed  planers. 

Two  heavy  duty  type  milling  machines. 
One  2  In.  forging  machine. 
One  single  head  and  one  triple  head  bolt 

cutters. 
One  double  head  staybolt  and  crownstay 

machine. 
Two  pipe  threading  and  one  pipe  bending 

machines. 
One  3i  In.  horizontal  boring  machine. 
Above  tools  for  use  in  shops  here. 

ni..  riilcaico — Toth  &  Co.,  1301  Larabce 
St. — machine  tools  and  dies  for  machine 
shop. 

ni,,  Collet — Bd.  of  Educ. — twelve  14  in.  x 
6  ft.  standard  lathes;  twelve  14  in.  x  6  ft. 
Mendley  or  American  engine  lathes  with 
quick  change  gears  and  taper  attachment  ; 
one  American  or  Hendley  tool  room  lathe  ; 
one  No.  2  turret  lathe ;  one  4  in.  centering 
machine  I  one  8  in.  x  36  In.  Univer.sal  grind- ing machine ;  one  small  surface  grinder ; 
one  2i  in.  drill  grinder  ;  six  No.  2  Universal 
milling  machines  :  two  duplex  No.  2  milling 
machines;  one  30  In.  vertical  boring  mill; 
one  30  In.  x  30  In.  x  6  ft.  planer  with  one 
head  on  cross  rail:  eight  16  In.  shapers;  one 
small  hardening  furnace ;  seventeen  bench 
vises  with  swivel  cases. 

Ind.,  East  Chtcaco — Green  Kng.  Co. — 
two  heavy  duty  drilling:  machines  and  one 
double  disc  grinder. 

Kan.,  Cheney — E.  J.  Rol)inson — equip- 
ment for  machine  shop  including  lathes, 

forge  presses,   drills,  grmder,   etc. 
Kan..  Wichita — Motor  Q  Battery  Co.,  1619 

East  Douglas  Ave.,  J.  W.  Martin,  Purch. 
Agt. — drill  press,  lathe,  emery  wheel,  belt- 

ing, motor  for  power  equipment. 
Kan.,  Wichita — Richmond  Electric  Co., 

237  South  Topeka  Ave.,  G.  E.  Richmond, 
Purch.  Agt. — one  power  lathe. 

Kan.,  Wichita — J.  Spear  Motor  Specialty 
Shop,  South  Topeka  Ave. — power  lathe  for machine  shop. 

Kan..  Wichita — W.  Sterling,  113  West 
3rd  St. — power  lathe,  drill  press,  emery 
wheel,  and  combination  saw  with  motor  and 
belting. 

Kan.,  Wichita — Wichita  Key  &  Novelty 
Co..  132  North  Topeka  Ave.,  J.  Walker, 
Purch.  Agt. — keyseating  power  machinery, 
lathe  and  hand  drill  press. 
Kan.,  Wichita — Woods  &  Bailey,  153 

North  Emporia  Ave. — portable  electric  drill, 
taps  and  die  machine  for  garage. 

Mich.,  Wyandotte — The  All  Metal  Prod- 
ucts Co.,  Labadie  St. — miscellaneous  metal 

working  equipment  for  machine  shop. 
Mo.,  Kansas  City — P.  W.  Deem,  Fairmont 

Park- — power  wood  lathe  and  band  saw. 
Mo.,  St.  L,oulg — J.  O.  Coleman,  106  North 

3rd  St. — electric  power  drill  for  machine shop. 

N.  Y..  BufTalo — J.  Blatz.  343  East  Ferry 
^St. — equipment  and  machinery  for  proposed 
garage  and  service  station. 

N.  Y.,  Buffalo — The  Bd.  Educ,  1401  Tele- 
phone Bldg.,  will  receive  bids  until  July  5, 

machine  tools  and  equipment  for  woodwork- 
ing shop,  line  shafting  and  pulleys,  temper- 
ing furnace  and  blower,  printing  press. 

N.  Y.,  Brooklyn — Empire  Metal  Specialty 
Co.,  327  16th  St. — machine  for  light  metal 
die  works. 

N.  Y.,  Buffalo — M.  Gevertzman,  1330 
Genesee  St.  . — ■  equipment  for  proposed 
garage. 

N.  Y^  Buffalo — J.  Naples,  219  South  Di- 
vision St. — equipment  for  garage  and  serv- ice station. 

N.  Y.,  Buffalo — Swan  Garage,  Inc.,  East 
Swan  St. — additional  machinery,  tools  and 
equipment  for  proposed  garage. 

N.  Y.,  Buffalo — M.  Swerldorf,  2297  Main 
St. — equipment  for  proposed  garage 

N.  Y.,  Buffalo — C.  H.  Tracey,  127  Allen 
St. — additional  equipment  for  automobile 
service  station  on  West  Utica  St. 

N.  Y.,  Copenhagen — Deer  River  Power 
Co.,  Inc. — equipment  for  machine  shop. 

N.  Y.,  Mt.  Vernon — J.  Moller,  7  Valentine 
St. — flexible  shaft  for  grinding  dies. 

N.  Y.,  New  York— Rathbun  &  Bird,  17 
Walker  St. — one  vertical  milling  machine 
with  rotary  table. 

O..  Canton — The  Arctic  Ice  Machine  Co., 
Market  St.,  S.  and  Penna.  Ry. — machinery 
and  equipment  for  proposed  machine  shop 
in  connection  with  factory. 

O..  Cleveland — The  Ohio  Body  &  Blower 
Co.,  Detroit  Ave.  and  91st  St. — one  double 
crank  press. 

Pa.,  Brldgevllle — Universal  Steel  Co. — 
roll  turning  lathe  for  8  and  10  in.  mill  rolls. 

Pa.,  Greenville — Greenville  Steel  Car  Co., 
foot  of  Union  St. — machinery  and  equip- 

ment for  proposed  factory  and  foundry, 
for  the  manufacture  and  repair  of  steel 
cars. 

Pa.,  McKepnport — The  Bd.  Educ.^ — four 
band  saws,  ten  12  in.  lathes.  1  planer,  1 
shaper,  1  milling  machine. 

Pa.,  Mercer — Elliott  Blair  Co.,  East  Mar- 
ket St.— equipment  for  proposed  addition to  steel  plant. 

Pa.,  Phiia. — The  Jones  Machine  Wks.  Co., 
Landowne  Ave.  and  53rd  St.— machinery 
and  equipment  for  new  machine  shop. 

Pa.,  PittHhursh — The  Stonecrete  Corp., 
6023  Penn  Ave. — one  small  and  one  large 
drill  press,  2  engine  lathes,  1  shaper.  1  band 
saw,  1  punch  and  shear,  1  boring  mill,  belt- 

ing, shafting,  motors,  and  other  equipment 
(used). 

Pa.,  Pottsville — T.  Golden,  315  North 
Center  St. — small  tools  and  equipment  for 
large  automobile  service  station  and  repair 
shop,  soon  to  be  constructed. 

Tex.,  Beaumont — Gulf  Welding  &  Ma- 
chine Wks.,  357-359  Pine  St. — foundry  and 

machine  shop  equipment. 

Va.,  Big  Stone  Gap — H.  C.  Stuart — ma- 
chinery and  equipment  for  proposed  garage-. 

Va.,  Soutli  Boston — South  Boston  Mfg. 
Co.,  J.  O.  Watkins,  Secy. — machine  shop 
and  foundry  equipment 
W.  Va.,  Huntington — W.  O.  Hundley — 

machinery  and  equipment  for  auto  repair 
and  machine  shop. 

Wis.,  Boscobel — C.  P.  and  H.  P.  Miller 
Co. — equipment  for  proposed  auto  repair 
shop. 

Ont.,  Georgetown — J.  O'Neill  &  Son, 
(garage  and  auto  repair  shop) — tools  and 
equipment. 

Wi8.,  Kenosha — G.  L.  Ross,  Public  Ser- 
vice Bldg. — gasoline  storage  tank  and  pump 

and  small  tools  for  proposed  garage. 

Wis.,  Milwaukee — M.  Froehlig,  c/o  P.  B. 
Schaefer,  Archt.,  401  4th  St. — gasoline  stor- 

age tank  with  pump  for  proposed  garage. 

Wis.,  Milwaultee — Rautbord  Mfg.  Co.. 
86-88  Detroit  St. — shaper  and  punch  press. 

Ont.,  London — London  Metal  Products, 
Ltd.,  D.  Soper,  Mgr. — wood  and  metal  work- 

ing machinery  and  tools  for  new  plant. 

Ont.,  Falmerston — I  X  L  Mfg.  Co.,  J. 
Youngson,  Mgr. — tools  and  special  machin- 

ery for  the  manufacture  of  batteries  and 
materials. 

Machinery  Wanted 

Ark.,  FayettevUle — Parker  Bros. — 2  revo- lution front  delivery  pony  cylinder  press, 
Miehle  preferred. 

Ark.,  Uttle  Rock — ^Arkansas  Fdry.  Co.. 
6th  St. — foundry  equipment  to  replace  that 
which  was  recently  destroyed  by  Are. 

Cal.,  Loa  Angeles — Imperial  Cotton  Mills 
Co.,  Loews  State  Theatre  Bldg. — $750,000 
worth  of  spindles  and  machinery  for  pro- 

posed cotton  mill. 
Fla.,  Frostproof — Chase  &  Co. — machin- 

ery and  equipment  for  proposed  fruit  pack- 
ing and  canning  plant. 

Fla,,  Jacksonville — Milldale  Ice  Co.,  1010 
East  Bay — machinery  and  equipment  for 
proposed   ice  manufacturing  plant. 

Ga.,  Forsyth — Forsyth  Hosiery  Mills — Scott  &  Williams  needle  machines  (220) 
Model  B-5    (used). 

Ga..  Macon — Amer.  Bakeries  Co..  501  Cot- 
ton Ave. — equipment  for  new  bakery. 

Ga.,  Macon — Case-Fowler  Lumber  Co. — 
machinery  for  proposed  lumber  mill. 

la..  Chariton — The  School  Board.  P.  T. 
Perry,  Secy. — manual  training  equipment 
for   proposed   high   ."school. 

III.,  Chicago— Chicago.  Burlington  & 
Quincy  R  R.,  Jack.son  Blvd.  and  Clinton  Sts 
— two  gantry  cranes.  10,5  ft.  between  legs 
and  155  ft.  over  all;  three  15  ton,  two  225 
ton,  two  50  ton  and  two  10  ton  cranes. 

111.,  Chicago — M.  M.  Rothschild  Co.,  Inc.. 
717  Federal  St.,  (job  printers) — power  auto- matic press. 

III.,  Chicago — Western  Newspaper  Union, 
210  South  Desplaines  St. — Optimus  print- 

ing press. 
III.,  Rock  Island — Servus  Rubber  Co.,  J. 

T.  Crowley,  Purch.  Agt. — vulcanlzers. 
la.,  Thurman — F.  Piatt — linotype  ma- chine. 

la.,  Waterloo— Rath  Packing  Co..  Inc. — 
machitiery  and  equipment  for  packing  and 
power  house. 

Kan.,  Wichita — Advance  Publishing  Co., 
137  South  Topeka  St.,  L.  C.  Ball,  Purch. 
Agt. — automatic  power  paper  cutter. 
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Kan..  Wichita — C.  \V.  Gothern,  304  North 
Main   St. — power  grinding  macliinery. 

Kan..  Wichita — Stefflns  Ice  Cream  Co., 
623  East  1st  St.,  J,  B.  Pottinger,  Purcfi.  Agt. 
— sliafting,  belting,  hangers,  bearings  and 
pulleys  for  new  factory. 

Ky..  Princeton — J.  L.  Poole — flour  mill 
machinery  and  equipment  tor  plant,  100  bbl. 
per  day  capacity,   (new  or  used). 

Md.,  HaBerstown — Hagerstown  Re-Tin- 
ning &  Plating  Wlis..  M.  L,.  Bingley,  Pres. — 

machinery  and  equipment  for  plating  and 
re-tinning  worlds. 

Mich..  Detroit — Bernard  Stamping  Co., 
7175  Clayton  St. — miscellaneous  equipment 
for  manufacturing  metal  stampings. 

Mich.,  Detroit^ — Burr-Patterson  Co.,  4  211 
Woodward  Ave. — miscellaneous  equipment 
for  the  manufacture  of  jewelry. 

Minn.,  St.  Paul — L.  F.  Dow  Co..  381  Jack- 
son St. — machinery  equipment  tor  proposed 

half  million  dollar  plant ;  equipment  for 
print  shop,  litliographing,  leather  goods, 
manufacture,  etc. 

Minn.,  St.  Paul — The  State  Board  of  Con- 
trol, D.  F.  Mullen,  Secy. — electric  crane  and 

air  compressors  to  equip  new  mines  experi- 
ment station  at  State  University  physical 

plant. 
Minn.,  Scanlon — Minnesota  Slate  Co.,  G. 

W.  Edwards.  Pres. — machinery  for  mining, 
manufacturing  and  preparing  slate  for 
roofing. 

Minn.,  South  St.  Paul — Katz  &  Home 
Packing  Co.,  L,.  D.  Home,  229  Elast  4th 
St..  St.  Paul,  Purch.  Agt. — machinery  and 
equipment  for  proposed  packing  plant. 

MUs..  Hazelhurst-^W.  H.  Emerson — re- 
frigeration machinery  and  equipment  for 

25  ton  ice  plant. 
Miss..  Jackson — Clarion -Ledger — proof 

press  for  8  column.  21   in.  page  galley. 
Mo..  Kansas  City — Riggen-McLaughlin, 

18th  and  Montgali  Sts.,  job  printers — 12  x 
18  Miller  power  press. 

Mo.,  St.  Louis — Modern  Printing  Co.,  2604 
Olive  St. — 12  X  18  Chandler  &  Price  print- 

ing press. 
N.  J..  Anglesea — The  Arctic  Ice  Co.,  W. 

E.  Epler.  Genl.  Mgr. — two  50  ton  ice  ma- 
chines for  refrigeration  and  cold-storage 

plant. 
N.  Y.,  Buffalo  —  Allen  Mfg.  &  Welding 

Corp.,  163  Adam  St. — welding  machines  and 
equipment  for  factory  on  Washington  and 
Tupper  Sts. 

N.  Y.,  Buffalo — Behringer  Bros.  Planing 
Mill,  171  Imson  St, — quantity  of  8  and  12 
in.  leather  belting. 

N.  Y..  Buffalo — M.  Brownstein.  396  Bway. 
— machinery  and  equipment  for  the  manu- 

facture of  candy. 
N.  Y.,  Buffalo — Eastern  Oil  Refining  Co., 

J.  S.  Embleton,  Vice-Pres, — one  12,000  gal. 
gasoline  storage  tank,  also  one  550  gal. 
tank  and  pump  for  filling  station. 

N.  Y.,  Buffalo — The  Eberhardt  Steel 
Products  Co,.  43  Chelsea  St. — machinery 
and   equipment   for   small  blacksmith   shop. 

N.  Y.,  Buffalo — C.  LaDuca.  224  Front 
Ave. — equipment  for  large  bakery. 

X.  Y.,  Buffalo — H.  Wile  &  Co.,  Ellicott 
and  Carroll  Sts. — one  portable  electric 
Sander  for  rcflnishing  table  tops. 

N.  Y..  Brooklyn — J,  P.  Stenger  &  Son.  226 
Van  Sicklen  Ave.  (glass  labels) — small  oval 
glass  cutting  machine. 

X.  Y,  Gorham — Babcock  Pickling  & 
Canning  Plant — machinery  and  equipment 
for  cabbage  and  canning  plant  now  under 
construction. 

N.  Y..  .Jamestown — T'lrich  Plan  File  Co., 516  West  4th  St.,  manufacturer  of  vertical 
tiling  equipment  for  otlices.  etc.— machinery 
and  equipment  for  proposed  factory  includ- 

ing buzz  .saws.  etc. 

N.  Y..  New  York — Star  Photo  Mountings 
Co.,  242  Lafayptte  St, — one  No.  4,  14  X  18 
in.  embossing  machine  for  paper. 

N.  Y..  New  York — Sterling  Shop,  206 
West  29th  St. — one  jig  saw,  suspension  type. 

N.  Y..  Rochester — Du  Bois  Press.  82  St. 
Paul  St, — machinery  and  equipment  for  re- 

modeled printing  plant. 
N.  Y.,  Rochester — The  Morrey  Co.,  42 

Cortland  St. — equipment  for  proposed  addi- 
tion to  sheet  metal  plant. 

N.  Y.,  RochestPi^— The  North  East  Elec- 
tric Co.,  348  Whitney  St.,  address  Purch. 

Dept. — sand  hl.nst  barrel,  New  Haven  No.  2 
preferred  (used). 

N.  C,  Kutherfordton — Peoples  Ice  and 
Fuel  Co. — machinery  and  equipment  for 
propoesd  ice  manufacturing  plant. 

N.  C,  Sanford— Sanford  Sash  &  Blind 
Co.,  plans  to  establish  match  plant — ma- 

chinery for  the  manufacture  of  matches. 

O.,  Akron — Akron  Engraving  Co.,  330 
South  High  St. — proof  press. 

O.,  Columbus — E.  A.  Prentice  Lumber  Co., 
Vine  and  Armstrong  Sts. — one  window 
frame  machine,  one  small  planer,  and  other 
■woodworking  machinery. 

O.,  Ironton — Ironlon  Boiler  Wks.  Co. — 
one  20  hp.  double  drum  lioisting  engine, 
without  boiler,  one  5  ton  and  one  10  ton 
stiff  leg  derrick  (new  or  used). 

O.,  Kenmore — The  Palmer  Match  Co., 
Inc. — machinery  and  equipment  for  pro- 

posed match  manufacturing  plant. 

O.,  Newton  Falls — Newton  Steel  Co. — 
three  cranes,  including  one  10  ton  and  one 
30  ton. 

Pa..  Bradford — Hall  &  Thomas.  45  Hilton 
St.,  B.  F.  Hail.  210  South  Ave,.  Purch.  Agt. 
— machinery  and  equipment  for  the  manu- 

facture of  waterproof  cement  caskets. 

Pa.,  Bridgeport — Gehret  Bros, — machin- 
ery and  equipment  for  proposed  iron  works. 

Pa..  Erie — Erie  Burial  Casket  Co. — ma- chinery for  new  casket  manufacturing 
factory. 

Pa.,  Frankford  (Phila,  P.  O.) — Amer.  Pile 
Fabric  Co, — one  padding  mangle  machine 
for  goods  about  56  in.  wide  (used). 

Pa.,  Hershey — Wirth  Chocolate  Co..  Inc. 
— machinery  and  equipment  for  chocolate 
factory,  to  be  established  at  Cleon. 

Pa.,  Oil  City — National  Pump  &  Machine 
Co. — machinery  and  equipment  for  new foundry. 

Pa.,  Fhlla, — Philadelphia  Paper  Co., 
Nixon  and  Fountain  Sts. — overhead  cranes 
and  conveyor  equipment  for  proposed  paper 
storage  plant. 

Pa.,  Pittsburgh — Star  Ornamental  Iron  & 
Wire  Co.,  c/o  H.  Blum,  2526  Frazier  St. — 
equipment  for  iron  worlis. 

Pa.,  SharpesvUle — Sharpesville  Furnace 
Co. — skip  hoist  machinery. 

Pa.,  Sheffield — T.  N.  B.  Stover — machin- 
ery and  complete  equipment  for  drilling 

operations   (oil  and  gas)   near  here. 

Pa..  Wampum — J.  Wirtz — equipment  and 
machinery  for  proposed  concrete  block  fac- 

tory, on  farm. 
Pa.,  Willlamsport — J.  Peters  Packing 

Co.,  1320  East  3rd  St. — machinery  for 
proposed  cold  storage  and  refrigeration 

plant. B.  I.,  Westerly — W.  MacKenzie.  Box  432, 
manufacturer  of  textile  machinery — spin- 

ning frames,   (used). 

S.  C,  l,aarens — W.  G.  Lancaster — ma- 
chinery and  equipment  for  small  ice  manu- 

facturing plant,   (new  or  used). 

8.  C,  Sumter — Gabie-Christal  Co.,  Inc. — 
special  machinery  for  the  manufacture  of 
insect  traps,  etc. 

Tex.,  Breckenridge — The  Ebony  Carbon 
Co. — machinery  and  equipment  for  new  car- 

bon black  factory. 
Va..  Harrisonburg — The  Newtown  Giant 

Incubator  Corp..  J.  P.  Burke.  Mgr. — wood- 
working machinery,  incl..  tenoner,  surfacer, 

jointer,  mortiser,  chipbreaker,  etc. 

W.  Va.,  Hookcrsville  (Muddlety  P.  O.) — 
Muddlety  Valley  Clay  Products  Co..  F. 
Herold.  Aimorris,  Mgr. — machinery  and 
equipment  for  the  manufacture  of  brick  and 
other  clay  products. 

Wis.,  .\llenvillp — H,  H.  Kalbus.  Route  18 
— cheese  making  machinery  and  vats. 

Wis.,  Beloit — T,  B.  Goodail,  Broad  St. — 
pump,  storage  tanks,  etc,  for  proposed  fill- 

ing station  at  Clinton. 

Wis.,  lola — Gronwald  &  Co.,  S.  A.  Gron- 
wald,  Pres, — machinery  for  cutting  and 
polishing  monuments  and  stone. 

Wis..  Manitowoc — A.  M.  Ritcher  Sons  Co., 
South  8th  and  Madison  Sts, — machinery  for 
proposed  vinegar  factory. 

Wis..  Merrill — Wisconsin  Valley  Co.,  Inc. 
c/o  W.  H,  Au  Buchon,  Secy.,  400  Mills  St. — 
special  machinery  for  proposed  excelsior factory. 

Wis..  Milwaukee — Opitz  Mfg.  Co.,  67  Erie 
St. — Peerless  or   Racine   hack  saw. 

Wis.,  Milwaukee — F,  L.  Reitz,  266  14th 
St. — paper  baling  machine. 

Wis.,  Milwaukee — Sewerage  Com.,  508 
Market  St.,  J.  F,  Fowles,  Secy. — will  re- 

ceive bids  until  July  7,  for  one  20  ton  elec- 
tric traveling  crane. 

Wis.,  Wannakee — A,  Simpson — stamping 
machines. 

Wis.,  Rapine — J.  Horlick,  Route  2,  Box 
10,  Horlicksville  (Racine  P.  O.) — seed 
grinding  machinery  for  proposed  grist  mill. 

Wis.,  West  Allis — J.  Souska,  National 
Ave. — electric   shoe   repairing   machinery. 

Alta,  Chlpman — The  Chipman  Flour  Mills 
Corp. — machinery  and  equipment  for  mills. 

N.  B.,  Hillsborough — A.  Peck — machinery 
and  equipment  for  proposed  woodworking factory. 

Ont.,  Lynden — R.  A.  Thompson  (lumber 
mill) — machinery  for  sawmill  addition. 

Ont.,  Niagara  Falls — Niagara  Falls  Arena 
Co..  Ltd,,  c/o  G.  Morse,  Main  St.,  Niagara 
Fails  South — equipment  tor  proposed  arti- 

ficial ice  and  refrigeration  plant. 

Ont.,  Welland — The  St.  Thomas  Packing 
Co.,  Ltd. — refrigerating  equipment  for  pro- 

posed  cold   storage   plant. 

Ont..  Welland — Tomkins  Bakery,  North 
Main  St. — bakeshop  equipment  to  replace 
that  destroyed  by  fire. 

Metal  Working  Shops 

Cal.,  Berkeley — Bd.  Educ.  will  soon  award 
the  contract  for  the  construction  of  1  story 
school  shops  for  the  Berkeley  School  Dist,. 
2133  Ailiston  Way,  Estimated  cost  $16,000. 
W.  H.  Ratciiff,  1st  Nati.  Bank  Bldg,,  Archt, 

Cal.,  PortervlUe — Porterville  Union  High 
School  Dist.,  B.  St..  has  awarded  the  con- 

tract for  the  construction  of  a  shop  build- 
ing for  the  Union  High  School  Dist.  Esti- 

mated cost  $38,283.     Noted  Jan.  19,  1922. 

Cat.,  San  Diego — The  Bureau  of  Yards  & 
Docks,  Navy  Dept,  Wash.,  D.  C,  has 
awarded  the  contract  for  the  construction 
of  hangars,  shop,  oil  and  paint  storehouse, 
gasoline  tanks,  pumps  and  distributing  sys- 

tem, etc.,  at  the  Naval  Base  here.  Esti- 
mated cost  $243,500. 

Conn.,  Branford — Military  Emergency 
Bd.,  State  Armory,  Hartford,  has  had 
plans   prepared    for   the   construction    of   a 
1  story.  85  x  150  ft.  shop,  at  rear  of  State 
Armory,     here.      Estimated    cost     $40.00 
Payne    &    Keefe,    Manwaring    Bldg,,    New 
London,   Archts. 

III.,  Chicago — E.  Edelmann  &  Co..  c/o 
D.  S,  Klafter,  Archt..  64  West  Randolph  St.. 
is  having  plans  prepared  for  the  construc- 

tion of  a  2  story.  150  x  250  ft.  factory  for 
the  manufacture  of  auto  accessories.  Esti- 

mated cost  $250,000. 

III..  Chicago — Ideal  Sheet  Metal  Wks., 
213  North  Morgan  St.,  is  having  plans  pre- 

pared for  the  construction  of  a  3  story,  72 
X  125  ft.  factory,  for  the  manufacture  of 
auto  and  aeroplane  supplies,  at  2039-43 
West  Jackson  Blvd.  Estimated  cost  $75,- 
000.  M.  O.  Nathan,  70  West  Monroe  St., Archt. 

Mass.,  Dorchester  (Boston  P,  O.) — P.  B. 
Mutrie,  11  Pearl  St.,  plans  to  build  a  1 
story,  90  x  110  ft.  garage  on  Pearl  St. 
Estimated  cost  $40,000. 

Mass.,  Springfield — W.  Lay.  Bridge  St., 
has  awarded  the  contract-  for  the  construc- 

tion of  a  1  story,  100  x  150  ft.  garage  and 
sales  room.     Estimated  cost  $50,000. 

Mich.,  Detroit — A.  Kahn,  Archt..  1000 
Marquette  Bldg.,  is  receiving  bids  for  the 
construction  of  a  2  story,  40  x  106  ft.  jew- 

elry factory  on  Rose  and  16th  Sts.,  for 
Burr-Patterson  Co..  4211  Woodward  Ave. 
Estimated  cost  $40,000. 

N.  J..  Hoboken — Fischer  &  Sweeney 
Bronze  Co.,  312  Adams  St.,  will  soon  award 
the  contract  for  the  construction  of  a  1  and 
2  story.  100  x  200  ft.  foundry  on  13th  and 
Grand  Sts.  Lockwood  Green,  101  Park 
Ave.,  New  York,  Engrs.  and  Archts. 

N.  Y.  Brooklyn — Kruse  Motor  Co..  1111 
Flatbush  Ave.,  has  awarded  the  contract 
for  the  construction  of  a  1  story,  100  x  lOO 
ft.  garage  and  service  station  on  Nostrand 
Ave.  and  Ave.  I.     Estimated  cost  $50,000, 

N.  Y.,  Buffalo — Swan  Garage.  Inc.  East 
Swan  St..  plans  to  build  a  3  story  90  x  118 
ft.  garage.  Cost  to  exceed  $40,000.  C.  J. 
Irwin,  Pres.     Architect  not  announced. 

N.  Y.,  Jamestown — Ulrich  Plan  File  Co., 
516  West  4th  St.,  plans  to  build  a  factory 
on  Murray  Ave.,  for  the  manufacture  of 
vertical  filing  equipment  for  offices,  etc.  Es- 

timated cost  $18,000.  Architect  not  an- 
nounced. 

O.,  Cleveland — F.  Fanta.  5813  Clark Ave.  will  receive  bids  until  July  5.  for  the 
construction  of  a  1  story,  44  x  116  ft.  gar- 

age at  5914  Merrill  Ave.  Estimated  cost 
$40,000.     Private  plans. 
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O  CleveUnd — Qreenwald,  Stecker  &  Wal- 
lach'  535  Society  for  Savings  Bldg.,  lias 
awarded  the  contract  tor  the  construction 
of  a  2  story,  67  x  268  ft.  garage  and  store 
building  at  1934  East  105tii  St.  Estimated 
cost  $125,000.     Noted  Nov.  17,  1921. 

O  rievrland — The  Independent  Towel  & 
Supply  Co.,  1822  Central  Ave.,  has  awarded 
the  contract  for  the  construction  of  a  1 
and  3  story,  80  x  100  ft.  and  79  x  90  ft. 

laundry  and  garage.  Estimated  cost  5100,- 000.    Address  S.  Miller,  c/o  owner. 

O,  Cleveland — The  Ohio  Crank  Shaft 
Co  982  Bast  152nd  St..  has  awarded  the 
contract  for  the  construction  of  a  1  story, 
60  X  200  ft.  factory  at  6510  Clement  Ave. 
Estimated  cost  $70,000.   Noted  June  8,  1922. 

Pa.  Greenville — Greenville  Steel  Car  Co., 
foot  of  Union  St.,  will  build  a  73  x  390  ft. 
factor>-  and  foundry  building,  42  ft.  high, 
for  the  manufacture  and  repair  of  steel 
cars.     Estimated  cost   $200,000, 

Pa..  Mercer — Elliott  Blair  Co.,  East  Mar- 
ket St.  plans  to  build  a  large  addition  to 

its  steel  plant.  Estimated  cost  $250,000. 
Architect  not  selected. 

Pa.,  New  Castle — Penn-Ohio  Electric  Co., 
plans  to  issue  $1,950,000  bonds  for  exten- sions and  improvements  to  its  l^es,  shops 
and  stock. 
Pa.,  PittubnrKh — Mueller  Bros.,  5101 

Baum  Blvd.,  plans  to  build  an  80  x  160  ft. 
auto  sales  and  service  station  addition  on 
Baum  Blvd.  and  Woodworth  St. 

Pa.,  Shamokln — I.  H.  Wetzel  will  soon 
receive  bids  for  the  construction  of  a  2 
story,  80  x  100  ft.  garage  and  service  sta- tion. Estimated  co.st  $75,000.  W.  H.  Lee, 
32  South  17th  St.,  Phila.,  Archt. 

Pa.,  Trafford  City — Westinghouse  Elec- 
tric &  Mfg.  Co.,  East  Pittsburgh,  is  having 

plans  prepared  for  the  construction  of  a 
1  story,  50  x  135  ft.  tin  shop  here.  Esti- 

mated cost  $40,000.  B.  H.  Prack,  Keystone 
Bldg.,   Pittsburgh,   Archt. 

8.    D.,    Mitchell — The    Rozum    Motor    Co., 
400  East  4th  Ave.,  has  awarded  the  con- 

tract for  the  construction  of  a  1  story, 
142  X  150  ft.  garage.  Estimated  cost 
$40,000. 

Va..  Big  Stone  Gap — H.  C.  Stuart  is  hav- 
ing plans  prepared  for  the  construction  of 

a  garage.  Estimated  cost,  including  ma- 
chinery and  equipment,  $20,000  to  $30,000. 

Architect  not  announced. 
Wl«.,  Boscobel — C.  P.  and  H.  F.  Miller 

Co,  are  having  plans  prepared  for  the  con- 
struction of  a  2  story  50  x  95  ft.  garage. 

Estimated  cost  $40,000.     Private  plans. 
WU.,  Kenosha — G.  L,.  Ross,  Public  Ser- 

vice Bldg.,  has  awarded  the  contract  for  the 
construction  of  a  1  story,  66  x  126  ft.  gar- 

age on  Sheridan  Rd.  Estimated  cost  $40,- 
000.     Private  plans. 

WU.,  Milwaukee— P.  E.  Schaefer,  Archt., 
401  4th  St.,  is  receiving  bids  for  the  con- 

struction of  a  1  story.  50  x  125  ft.  garage 
on  Center  and  29th  Sts.,  for  M.  Froehlig, 
c/o  Architect.      Estimated   cost   $40,000, 

Wl».,  Wanke«ha — G.  W.  Harter  has 
awarded  the  contract  for  the  construction 
of  a  1  story,  50  x  90  ft.  garage.  Estimated 
co.st   $40,000.     Private  plans. 

j   General  Manufacturing  [ 
Tk.iiiiiiiiiiiiiiiiiimiiiiiiiiiniiiiiiMiiiiitiitiiiiiiiiiiiiiiitiiiiiiiiitiiiiiiiiiitMii   iiimtii- 

Arlz.,  Morenci — Stargo  Mines,  Inc.,  will 
build  a  cyanide  mill.  Estimated  cost 
$75,000. 

Cal.,  Colnsa — California  Prune  and  Apri- 
cot Growers'  Assn.  is  receiving  bids  for  the 

construction  of  a  11  story  cannery.  Esti- 
mated cost  $100,000.  Private  plans.  Noted 

June  8,  1922. 
CaL.  Ix)»  Anrelex — Imperial  Cotton  Mills 

Co..  Loews  State  Theatre  Bldg..  has 
awarded  the  contract  for  converting  a 
brewery  into  a  cotton  mill,  and  building  a 
2  story  addition  for  weave  room  containing 
60,000  sq.ft.  floor  space.  Estimated  cost 
$250,000.  Moran  Co.,  207  KerckofC  Bldg., 
En^s.  and  Archts. 

Cal..  Napa — California  Prune  &  Fruit 
Growers  Assn.,  Market  and  San  Antonia 
Sts.,  San  Jose,  will  soon  receive  bids  for  the 
construction  of  a  141  x  144  ft.  addition  to 
Its  cannery,  here.  Estimated  cost  $75,000. 
Private  plans. 

Cal..  Oakland — Tribune  Publishing  Co., 
Oakland  Tribune  Bldg.,  is  having  sketches 
made  for  the  cy>n»t  ruction  of  a  15  story 
newspaper,  publishing,  and  office  building 
at  13th  and  Franklin  Sts.  E.  T.  Foulkes. 
Croker  Bldg.,  San  Francisco,  Archt. 

Cal..  Plttubnrg — Pioneer  Rubber  Mills,  68 
Sacramento  St.,  San  Francisco,  having 
plans  prepared  for  the  construction  of  a 
factory  here.  Estimated  cost  $100,000,  G. 
Towne,  Genl.  Mgr.  B.  G.  McDougall,  381 
Bush  St.,  San  Francisco,  Archt. 

Cat..  Ran  Francisco — L.  R.  Lurie,  Mills 

Bldg.,  has  awarded  the  contract  for  the  con- struction of  a  1  story  printing  plant,  on 
Howard  near  5th  St.  Estimated  cost  $25,- 
000.    Leighton  Press,  516  Mission  St.,  lessee. 

Cat.,  Stockton — The  City  of  Stockton  had 
plans  prepared  for  the  construction  of  a 
shop  and  alterations  to  old  shop  on  high 
school  grounds.  Estimated  cost  $25,000. 
L.  Stone,   Belding  Bldg.,  Archt, 

Conn.,  Essex — E.  E.  Dickenson  &  Co,  will 
soon  award  the  contract  for  the  construc- 

tion of  a  2  story,  40  x  100  ft.  addition  to 
its  witch  hazel  plant.  Estimated  cost  $40,- 
000.  Bilderbeck  &  Langdon,  Inc.,  159  State 
St.,   New  London,   Engrs.  and  Archts. 

Conn.,  Hartford — Buck  &  Sheldon,  Inc., 
Engrs.  and  Archts.,  60  Prospect  St.,  are  re- 

ceiving bids  for  the  construction  of  a  1 
story.  100  x  110  ft.  printing  plant  on 
Franklin  Ave.,  for  R,  S.  Peck  &  Co.,  26 
High   St. 

Fla.,  Frostproof — Chase  &  Co.  will  soon 
receive  bids  for  the  construction  of  a  2 
story,  75  x  150  ft.  fruit  packing  and  can- 

ning plant.  Estimated  cost  $30,000.  G.  R. 
Williams,  Mgr.  and  Engr.     Private  plans, 

F!a.,  Leesburg — Municipal  Ice  Plant 
plans  to  alter  and  improve  its  plant.  Esti- 

mated cost  including  new  machinery  $50,- 
000.  Address  W.  E.  Rogers,  Leesburg, 
Engr. 

Idaho,  Nampa — Idaho  Sa.sh,  Door  &  Glass 
Co.  plans  to  build  a  sash  and  door  factory. 
Estimated  cost  $60,000.  M.  Frenzill,  Pres. 
Private  plans. 

111.,  Chicago — M,  M.  Fishman,  Archt,,  118 
North  La  Salle  St.,  is  receiving  bids  for  the 
construction  of  a  3  story  133  x  166  ft.  fac- 

tory for  the  manufacture  of  brassieres  and 
corset  accessories,  on  Irving  Park  Blvd.  and 
Hermitage  Ave.,  for  Natures  Rival  Co.,  306 
South  Franklin  St.  Estimated  cost  $180,000. 

111.,  Chleago — Shea-Smith  &  Co.,  322  Fed- 
eral St.,  has  awarded  the  contract  for  the 

construction  of  a  4  story,  86  x  150  ft. 
printing  plant  on  Ashland  Ave.  Estimated 
cost    $250,000. 

Minn.,  St.  Paul — L.  F.  Dow  Co.,  381  Jack- 
son St.,  plans  to  build  a  printing  plant  and 

office  building  on  University  and  Hampdon 
Aves,     Estimated  cost  $400,000. 

N.  H..  Nashua — Nashua  Mfg.  Co.  has 
awarded  the  contract  for  the  construction 
of  a  1  story,  50  x  140  ft.  addition  to  its 
cotton  goods  plant.     Estimated  cost  $30,000. 

N.  H.,  Plaistow — Merrimack  Clay  prod- 
ucts Co.,  38  Newbury  St.,  Newton  Center, 

Mass..  plans  to  build  a  1  story  plant  here, 
for  the  manufacture  of  hollow  tiles.  Esti- 

mated cost  $125,000,  M.  A.  McGrath, 
Treas,     Private  plans. 

N.  J.,  Trenton — Freeman  Electric  Co., 
803  East  State  St„  plans  to  renovate  its 
porcelain  plant  and  build  a  1  storv  addi- 

tion. Estimated  cost  $50,000.  R.  G.  Con- 
solloy,   Commonwealth   Bldg.,   Archt. 

N.  Y.,  Long  Island  City — Ridley's.  345 West  40  th  St.,  New  York,  has  awarded  the 
contract  for  the  construction  of  a  4  .story 
factory  for  the  manufacture  of  oandy,  on 
Queen  Blvd.  and  Moore  St.,  here.  Esti- 

mated cost  $150,000. 

N.  Y.,  Long  Island  City — Wheeling  Cor- 
rugating Co.,  16  Desbrosses  St.,  New  York, 

has  awarded  the  contract  for  the  construc- 
tion of  a  6  story  plant^  on  Nelson  Ave. from  School  St.  to  Vandam  St.,  here,  for 

the  manufacture  of  paper.  Estimated  cost 
$250,000. 

N.  Y.,  LowvlUe— Silicia  Products  Co., 
Inc.,  plans  to  build  a  factory  for  the  manu- 

facture of  silicia  products,  on  North  State 
St.     Estimated  cost  $100,000. 

N.  Y.,  Phelps — A.  S.  Rathbun  plans  to 
build  a  3  story,  45  x  65  ft.  flour  mill  on 
Canandalgua  Outlet,  to  replace  one  de- 

stroyed by  Are.  E.stimated  cost  $25,000. 
Architect   not   announced. 

N.  Y..  Rochester — Amer.  Woodworking 
Mchy.  Co.,  LyeU  Ave.,  plans  to  build  a  110  x 
130  ft.  addition  to  its  factory.  Estimated 
cost  $18,000.     Architect  not  announced. 

N.  C.  Wlnston-Salem — Bailey  Bros,  will 
receive  bids  until  July  15  for  the  construc- 

tion of  a  5  story,  60  x  150  ft.  factory  for 
the  manufacture  of  cigarettes.  Estimated 
cost  $100,000. 

O..  Cleveland — Cleveland  Kraut  &  Pickle 
Co.,  lltU  East  22nd  St.,  plans  to  build  a  2 
story,  sn  x  130  ft.  factory  at  3333  Lakeside 
St.  Estimated  cost  $50,000.  D.  S.  Duncan, 
Mgr.     Architect  not  selected. 

O.,  Cleveland — Penton  Publishing  Co.. 
c/o  R.  E.  Powers,  Treas.,  1136  Chestnut 
Ave.,  has  awarded  the  contract  for  the 
construction  of  a  9  story,  135  x  135  ft. 
publishing  plant  on  West  3rd  St.  and  Lake- 

side Ave.  Estimated  cost  $500,000.  Noted 
April  13,  1922, 

Pa„  Franklin — Lakeside  Refining  Co., 
plans  to  make  improvements  to  plant  taken 
over  from  the  Foco  Oil  Co.  Estimated  cost 

$60,000. Pa.,  Kane — Amer.  Plate  Glass  Co.  has 
awarded  the  contract  for  the  construction 
of  a  1  story,  80  x  100  ft.  addition  to  its 
factory. 

Pa..  Lancaster — Bayuk  Bros.,  3rd  and 
Spruce  Sts.,  plan  to  build  a  3  story  80  x 
176  ft.  factory  for  the  manufacture  of 
cigars.  Estimated  cost  $105,000.  E.  A. 
Wilson,  1208  Chestnut  St.,  Archt. 

Pa.,  New  Kensington — Premier  Baking 
Co.,  c/o  Fayette  Baking  Co.,  Connellsville, 
is  having  plans  prepared  for  the  construc- tion of  a  3  story,  SO  x  99  ft.  bakery  here, 
on  Stanton  Ave.  Estimated  cost  $100,000. 
B.  H.  Prack,  Keystone  Bldg.,  Pittsburgh, 
Archt. 

Pa..  Phila. — Colonial  Biscuit  Co.,  12th 
and  Brown  Sts.,  is  receiving  bids  for  the 
construction  of  a  2  story,  65  x  65  ft.  cracker 
factory.  Estimated  cost  $30,000.  Private 

plans. Pa.,  Pittsburgh — Atlantic  &  Pacific  Tea 
Co.,  Bay  St.,  Jersey  City,  N.  J.,  has 
awarded  the  contract  for  the  construction 
of  a  garage,  warehouse  and  stable  on  Dal- las Ave.,  here.     Estimated  cost  $500,000. 

Pa.,  Pittsburgh — J.  L.  Beatty,  Archt., 
Jackson  Bldg.,  is  receiving  bids  for  the  con- struction of  a  5  story,  135  x  350  ft.  candy 
factory  at  13th  and  Pike  Sts.,  for  Hardie 
Bros.,  1601  Liberty  Ave.  Estimated  cost 

$170,000. 
Pa..  Sharon — ^Valley  Packing  &  Provision 

Co.  plans  to  build  a  40  x  70  ft.  addition  to 
its  packing  plant  on  Franklin  St.  Esti- mated cost  $5,000.  Architect  not  announced. 

Pa.,  Washington — Observer  Publishing 
Co.  has  awarded  the  contract  for  the  con- 

struction of  a  2  story,  60  x  150  ft.  publish- 
ing plant  on  Main  St.  Estimated  cost 

$150,000. 
Pa..  West  Hickory — H.  H.  Smith  &  Co.. 

Ridgeway,  Pa.,  plans  to  rebuild  its  tannery 
destroyed  by  fire,  here.  Estimated  cost 
$50,000.  P.  R.  Smith,  Mgr.  Architect  not announced. 

B.  I.,  Providence — Silver  &  Drain  Co., 
Inc.,   228  South  Main  St.,  plans  to  build  a 
1  story  50  x  100  ft.  addition  to  its  plant, 
for  the  manufacture  of  ventilating  equip- 

ment. Estimated  cost  $25,000.  Private 

plans. Va.,  j\blngdon — Abingdon  Lumber  Corp. 
plans  to  build  additions  to  its  mill.  Esti- mated cost  including  machinery,  $16,000  to 
$20,000.     T.  M.  Clapp,  Secy. 

W.  Va.,  Hookersville  (Muddlety  P.  O.)  — 
Muddlety  Valley  Clay  Products  Co.,  is  re- 

ceiving bids  for  the  construction  of  a  20  x 
120  ft.  plant.  Private  plans.  F.  Herold, Almorris,  Mgr. 

Wis.,  Clinton — T.  B.  Goodall,  Broad  St., 
Beloit,  has  awarded  the  contract  for  the 
construction  of  a  1  story,  50  x  55  ft.  filling 
station  on  Main  St.,  here.  Estimated  cost 

$40,000. Wis.,  Fort  Atkinson — Fort  Atkin.son  Can- 
ning Co.  plans  to  build  a  2  story,  75  x  200 

ft.  canning  factory.    Estimated  cost  $150,000. 
Wis.,  Manitowoc — A.  M.  Ritcher  Sons  Co.. 

South  8th  and  Madison  Sts.,  has  awarded 
the  contract  for  the  construction  of  a  1  and 
2  story  110  x  122  ft.  factory  for  the  manu- facture of  vinegar.     Estimated  cost  $40,000. 

Wis.,  Merrill — Wisconsin  Mfg.  Co.,  c/o 
K.  Chauvin,  plans  to  build  a  2  story  50  x 
90  ft.  factory  for  the  manufacture  of  sweep- 

ing compound.  Estimated  cost  $45,000. 
Architect  not  selected. 

Alta.,  Sawrldge — Field  &  Patterson  plan 
to  build  a  sawmill.  Estimated  cost  $30,000. 
Architect  not  announced. 

Ont.,  Lindsay — J.  Hadley  plans  to  build 
a  shingle  factory  to  replace  the  one  de- 

stroyed by  fire.  Estimated  cost  including 
machinery   $60,000. 

Ont.,  Millbank — H.  E.  Ratz  Co.  plans  to 
rebuild  its  sawmill  which  was  destroyed  by fire. 

Ont.,  Niagara  Falls — Niagara  Falls 
Arena  Co.,  Ltd.,  c/o  G.  Morse,  Main  St.. 
Niagara  Falls  South,  plans  to  build  a  1 
story  ice  arena  (6.000  seating  capacity),  to 
be  used  as  a  skating  and  hockey  arena,  and 
also  for  the  manufacture  of  ice  for  domestic 
use,  and  for  cold  storage  purposes.  Esti- mated cost  $50,000. 

Ont.,  Tlllsonburg — W.  Ruth  plans  to  build 
a  2  story.  40  x  50  ft.  bakery.  Estimated 
cost  $20,000. 

Que..  St.  Johns — Franco-Canadian  Dye- 
ing Co.  has  awarded  the  contract  for  the 

construction  of  a  1  and  2  story,  300  x  300 
ft.  plant,  including  carpenter  shop  and  ga- 

rage.    Estimated  cost  $180,000. 
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Insured  Profits 
for  12  Years  from 

24 

"Whitney" 
Millers 

IF  you  could  ask  Andrew  Johnson,  the  assistant 
breman  in  the  milling  department  of  the  Kellogg 
Switchboard  &  Supply  Co.,  his  opinion  of  Whitney 

Hand  Millers,  you  would  hear  a  few  surprising  things 
about  milling  machine  performance. 

Twenty-tour  Whitney  Millers  have  been  operating 
in  this  plant  for  the  past  twelve  years  and  their 
versatility  has  made  them  highly  profitable  on  a 
broad  range  of  milling  work. 

The  Whitney  shown  above  is  milling  an  offset  on  brass 
electro  blocks  at  the  rate  of  3000  pieces  per  shift. 
The  limits  on  this  piece  are  .002  in.  but  no  trouble 
is  experienced  in  holding  to  these  figures. 

Much  of  the  milling  work  you  are  now  putting  up  to 
the  big|.expensive  machines  could  be  handled  more 
rapidly  and  at  greater  profit  on  the  Whitney. 

Let  us  show  you. 

THE  WHITNEY  MFG.  CO. 
Hartford,  Conn.,  U.  S.  A. 

High  Grade  Driving  Chains,  Keys  and  Cutters 
for  "The  Woodruff  System  of  Keying" 

Hand  (feed)  Milling  Machines 
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Complete  Line  of 
Brown  &  Sharpe  Micrometers 

At  a  Low  Price 
To  supply  the  need  for  highly  accurate,  inexpensive  measuring 
instruments,  we  announce  Rex  Micrometers.  The  high  Brown 
&  Sharpe  accuracy  you  have  always  known  is  now  available  to 
every  shop  at  a  low  price. 
Every  Rex  Micrometer,  from  No.  59,  measuring  0  to  1  in.,  to 
No.  88,  measuring  23  in.  to  24  in.,  has  a  Clamp  Ring  which  clamps 
the  spindle  and  preserves  the  setting.  A  feature  of  these  Rex 
Micrometers  is  the  rectangular  frame  giving  greater  measuring 
capacity  than  frames  of  the  circular  type.  The  anvil,  spindle,  and 

other  parts  are  similar  to  the  regular  Brown  &  Sharpe  Microme- 
ters, and  means  are  provided  for  adjustment  for  wear  of  measuring 

surfaces  and  screw. 

Rex  Micrometers  are  furnished  singly  or  in  several  different  sets. 
They  provide  accurate,  inexpensive  measuring  tools  for  every 
manufacturing  requirement,  from  the  first  operation  to  the  final 
inspection. 
Learn  about  these  high  quality,  low  price  instruments — send  for 
descriptive  circular  showing  the  complete  Rex  line. 
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1  Inch  Micrometer  Caliper 
No.  11 

Without  Clamp  Ring 

$6.25 
With  Ratchet  Stop  $6.75 

Morocco  Case  $1.00 

On  Every  Tool — 
The  Word 

REX 
m 

Brown  &  Sharpe  Mfg.  Co 
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42-342 

TheBeveledEdgedBlddes  of  these  Spdil&s 
Give  Practical^  a.  line  Contact 

Mechanics  will  be  quick  to  appreciate  this  advan- 
tage of  the  new  Starrett  No.  55  Hardened  Beveled 

Edge  Squares  now  ready.  The  two  edges  of  the 
blades  are  beveled  on  both  sides,  thus  rurnishing 
practically  a  line  contact  with  the  work. 

Made  in  five  sizes  with  length  of  blade  varying 
from  1}4  inches  to  6  inches,  and  length  of  beam 
varying  from  VA  inches  to  4  Vie  inches. 
Fully  described  and  illustrated,  with  other  inter- 

esting new  Starrett  Tools,  in  a  special  Supplement 

CO  the  Starrett  CatalogNo.22"C. "Copies  of  both 
this  Supplement  and  Catalog  will  be  promptly 
sent  free  on  request.  Write  for  them. 

THE  L.  S.  STARRETT  CO. 
Tht  IForld't  Greatest  Toolmakers 

Manufacturers  of  Hacisaius  Unexcelled 

ATHOL,  MASS. 
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High-Power 
Face  Mills 

Union  High  Power 
Face  Mills  have  strong 
blades  of  High  Speed 
Steel  firmly  set  into 

and  supported  by  mas- 
sive steel  bodies.  The 

cutting  edges  on  both 
the  face  and  periphery 
have  liberal  rake.  Means 

are  provided  for  ad  just- 
ing the  blades  when  wear 

and  repeated  grinding 
make  it  necessary. 

UNION  TWIST  DRILL  CO. 
Drilly  Reamer  and  Cutter  Makers 

ATHOL  MA.55.  USA 
NEW  YORK  CHICAGO 

Economy 

These  Face  Mills  offer 

a  big  opporturiity  for 
greater  economy  in 

production.  The  high- speed steel  teeth  can 

be  replaced  when  nec- 

essary. 

A«k  our  nearest 

agent  about  them. 

DOMESTIC   AGENT.S: 

Buflalo — Root,   Neal   &   Co. 
Cinc-iunati — V.   N.   Devou   Supply   Co. 
Cleveland — White  Tool  &  Supply  Co. 
Detroit — The   Boyer-Campbell   Co. 
Evansville — Evansville   Supply   Co. 
Grand  RapidN — McMullen  Machinery  Co. 
Indianapolis — Vunnegut    Machinery    Co. 
Minneapolis — h\    E.    Satterlee   Co. 
New  Haven — The  Page,  Steele  &  Flagg 

Co. 
New  Orleans — Oliver  H.  Van  Horn,  Inc. 

(cutters) 
Fatisaic — New     Jersey      Engincerhig     & 

Supply  Co. 
Philudelphia — E.  M.  HauHon  &  Co. 
Pittsburgh — SonierM.  Filler  &  Todd  Co. 
Rochfster— Homer  Strong 
San  Francisco— Fred  Ward  &  Son 

SprinnHeld — \V.  J.   Foss  Company 
Syracuse — Syracuse  Supply   Co. Toledo — National  Supply  Co. 
Trenton,  N.  J. — Warren  Balderstou  &  Co. 
Worcester — Brierly-Lombard  Co. 

FOREIGN  AGENTS: 

Australia — Bevan      &      Edwards,      Ltd., 
.Melbourne  .  ^        .  .      , 

Belgium — Ateliers    Denioor,    Brussels 
China — Anderson, .  Meyer,  Shanghai  . 
Deiiuiurk — V.    Lowener,   Copehhagen 
England — Markt   &  Co.,   London 
France— Societe  Aux  Forges  de  Vulcaiii, 

Paris 
(ireece — A.   ̂ 1.  Pupasideris  &   Co. 
Italy — Chas.  Civita.  Mlfano 
Norway — V.  Lbwener,  Christianla 
Spain — Hiju   de   ̂ Mi^uel    Mateu, 

Barceluna 
Sweden — V.  Lowener.  Stockholm 

OOllv/' 
Jb)  tui  m '£  Ml^  mli£\ 
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CO  LBURN 
HEAVY    DUTY    DRILL    PRESSES 
AND  VERTICAL  BORING  AND  TURNING  MILLS 

Complete  data  upon  request 

THE  COLBURN  MACHINE  TOOL  COMPANY  | 
1038  Ivanhoe  Road  Cleveland,  Ohio  | 

miuimimiiiiiiiiiittmiiiiiiuniiiiiiiiiMiimiiiiiiiimiiiiiiiiitiiiiiiintiiiiiiiiitrMiirMiiniinrriinriiiiiiiiiMiiiiiiiriiiMininrrniMiiiiiitiimimiiiiiminiminmmininMiiii)^ 
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Spline  Milling  Machine 
For  splines  with  closed  ends,  keyways, 

through  slots,  circular,  spiral  and  irreg- 
ular grooves. 

A  machine  having  many  new  and  valu- 
able features  described  in  the  circular. 

Your  request  brings  a  copy 

The  Taylor  &  Fenn  Company 
Hartford,  Conn.,  U.  S.  A. 

Illlllllllllllllllllllll llUllllllllltllllllllllllllll 

I 
I 
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Just  Slip  the  Work 
over  this  Post 

•nd  Uie 

GIANT 
Keyseater 

WiU  do  the  reit. 

The  remarkable  adaptabiUty  of 
the  "GIANT"  i>  its  ease  of  set- up— work  i«  firmly  held  without 
oo.tlnr      Let   u»  ahow  you  how 

.     the    "GIANT"   will   »ave    money S     OQ  your  keyieaUng 

I  MITTS  &  MERRILL   ̂ ^*' i  Saginaw,   Mich. 
I  FOBEION       AGENTS:        Burton. 
-  OrUBUu  A   Co..  London,  Englind. 
§  Am  Foi(«  de  Tulcain,  Lyon>  and 
I  Paris,    France.  g 
^■■■■■■■■MMmiHiiiiiiiiiiiiii   iiiimiiiiiiiniiiiiiililMIUiiiinimiiiiiiinmiiiiiiiiiiiiiiiuiimiiiiiiiiiiiiiiuiiuiB 

The  "Standard" Belongs  in  Your 
Tool  Room 

The  No.  2  Standard  Milling 
Machine  handles  with  accu- 

racy and  economy  the  count- 
less jobs  of  tool  room,  ex 

perimental  department,  odd 
lot  milling  and  duplicate  part 
work.  You  cannot  afford 

to  be  without  a  "Standard." 
Let    as    Kive    yon 
details    and    prices. 

The  Standard 

Engineering  Works 
Pawtucket,  R.  I. 

-:iiiiiMiuiiiiiiniiiMiiiiiiiniiiiiiiiiiiiriiiiiiiiiiiiiiiiiiniiiiiiriiiitiininiiiimminniiiimiiiiiiiiiimiiiiimiiiiraimiiniiiiiiiiiimiiiiiinc 

aiiilllllllliiriiiiiiJiiiiiiiiijiiMiiiiiiiiijiiiiiiiiiiiijiiiiiiiiiiiiiiiiiiiiiiiriiiiijiiij|iiiiiiiiiiiniiniii>iiiiiiniHiiiiiiiiiiiimiiiiiiiiiiiiituiiini> 

I  Vertical  Boring  and  Turning  Mills 
I   handle  a  wide  variety  of  work  not  expedient  or  possible  on 
I    other  machines — particularly  the  unusual,  the  irregular. 

I  BICKFORD  Vertical =  Boring  and  Turning 

I  Mill 
i  is  a  tlnel;  developed  eiample. 
=  Complete    within     itself;     no 
=  costly     and     seldom-used     at- 
=  tacliments,       therefore       mod- =  eiulely  priced.      4   ft,  to  8  ft. 
=  Single  or  double  heads    Rapid 
=  power     travevse.       Motor     or 
=  Belt     driven.       Get     the     full 
=  catalog    description. 

I  H.  Bickford 

I  &  Co. =  Lakeport.  N.  H. 

I  U&A. 
SiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiuiuiiiiniiuiiiinmiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiE 

SiiiiiiiiiiiiiiiiiniiriiiiiiiiiMiiiiniiiiiiiiiiiiiiiiiiiiiiiiriitiiiiiniiiiiiiiiiiiiiiiijiiiiiiiiiiiiiiiiiiiiiiiliiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiii^ 

Cochrane-Bly 
Filing  Machines 

Floor  and  Bench 
Belt  and  Motor  Drive 

Send  for  Circulars. 

Cochrane-Bly  Co. 
Rochef.t«r,  N.  Y. 



June  29,  1922  Eliminate  Waste — With  Modern  Equipment  55 

^miniiriiiiiiiiiiiiiii)iiiiii.:iiiUitiiiiiiitiiiiiitiiiriiiiiiiiiiittiiinriinriiiiiiiriiiiiirMiiiiiiiiiitiiiiiiiiiiiriiiit!iMiiiiiiiiiiiiiiiiiitiiiiiimii:^     ^''''''''''■■'■■'''''■''iiiiiiiiiiiiiiiiiiiiiiiiiniitiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiitimimimiHiiiiiiiiiiiiiiiiiiiiii 

PEERLESS PEERLESS     i 

> 

Rapid  and  Accurate 
Pipe  Threading 

Is  the  kind  done  by  R  &  K  Pipe  Threading 
Machines.  They  work  with  remarkable  rapidity 
and  ease  of  operation.  Every  thread  is  clean  and 
accurate.  Every  machine  is  equipped  witli  the 
Peerless  Die  Head.  Made  in  nine  sizes,  each 
size  having  a  capacity  of  8  to  10  sizes  of  pipe. 

Write  for  complete  catalog 

Bignall  &  Keeler 
Machine  Works 

Edwardsville,  III. 

PEERLES& 

"Demonstrated  Superiority  Counts" 

Fox 

Pipe  Cutting  Machine 
Designed  to  Meet  Competition 

^niiiiiiiMuiitriiiriitniiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiMiiiiiiiiiittiiiiiMiitiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiutiiimiiiniiiiiiriniiiiiiF; 

No.  10 
BUILT  TO  MEET  THE  DEMAND 

For  a  Heavier  and  More  Rigid  Pipe  Cutting 
Machine 

It  Saves  Its  Cost  in  Output! 

Cuts  pipe  from  |4-inch  up  to  6-inch  diameter 
Write  for  new  circular 

FOX  MACHINE  COMPANY 
JACKSON,  MICH. 

Formerly  of  Grand  Rapid§,  Mich. 
HuuMiriHiiniiirnmimmimiiiimimimmiinimmiiiiiiniiiiiiinmiiiiiiiiiiiiiiiiiniiuimiiiimimimimmmiiniii 

^11   iiiniitiiiiiitiiiiiiiiiiiiHiiMiDiiiiirniiiiitiiiiiiitiiiiiiriiiiiiiiiiiiiiiiMiii)   iiiiiiuiniiuMuiiiiitiiiiiiuiiiiiiiiniuiiiiluiiuuiiie     uuililtninMiuiiiMiiMinillllliiuiiiliJUUUiiuiniliiiliiUiiliiiniHUiUHiiiiiHimniiiiMiMiiiinMiMiiiiiiiiniiitMiMiiiiiiiiiimumiUUii 

uPERrMArre 

Gridley    Patents 

Production  | 
Is  Always  I 

MORE  I 
Economical  | 
Numerous    handlings    of  | 
work   and   costly   jigs   arc  | 

eliminated     by     its     pro-  | 
grcssive       manner       and  | 
Hexible          tooling         ca-  | 
pacity.  I 

Does     single     or      simul-  i 
taneous     drilling,      ream-  | 
ing,     counterboring,     fac-  | 
ing    and    threading    most  | 
economically      and  | 
rapidly.  | 

The  Super-Matic  is  | 
the  last  word  in  auto-  | matic  machines.  | 

Ash  jar  Bullelln  | 

The  Acme  | 

Machine  Tool  Co.  | 
Cincinnati,  Ohio,  U.S.A.   | 

Manufacturers  of  | 
Cincinnati   Acme  = 
Turret  Mactiinery  = 

Spacers  for  Milling  Machines 
Arbors,  etc. 

For   arbors  of  the   following  diameters,    Yz,  ̂  

Va,  7/g,  1,  v/i,  I'A,  m,  vA,  m,  m  m.  a, 254, 
2J4  and  3Va  inches. 
.003,  .005,  .015  and  .025  inch  thicknesses  >n  stock. 
.00)5   to    3.0CHJ    inch   thicknesses   made   to  order. 

Prices  and   Samples   on  Request. 

Detroit  Stamping  Company 
3445-3459  West  Fort  Street,  Detroit,  Mich= 

siiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiMniiniimiiiiiiiMiiiiiiiiiinimiiiiiiiiiiiiiiiiii'itiiiiiiiitriiiiiiiiiiiiiriiiiKiK   iimi'   ii     qiimimiwnimHwwHiwitHiHmMiiiimiiiHmimimiimiiiiniHWHtmii   iinniiiiiniiiimHiiKiiminiHHniniiiiiiiniriiiiiiE 
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iiiiiHiiiiiiiiiiiuiiiiiiiiiiiiuiiuiiiiiiiiiiiuiiiiuiii   iiiiiiiii   iiiiiiiiiiimiiiiiiiiiiiiiiiiiuiiiiiiiiiiiinii   i   iiiiiiiiuiimiiiiiiiiiiiiiiiiiiii{iiiriiiiiiiiiiiiiiiiiuuiiiiijiiiiiniiiiiiiiiiiiiiiiiiiiiiijiiiiiiiiiiiiiiiiiiiiiiimiuiiiuiiiiiiuiiuiuuiiiiiiiiiiiimuiiiuiuiji!; 

Fhiladelphia,  Pa. 

Labor-Saving  Machine  Tools 

The  massive  construction  and  great  power  of  our 
Rapid  Reduction  Lathes  malce  them  capable  of  heaviest 
cut  tools  will  stand. 

Spindles  large  in  diameter.  Poppet  spindle  with 

double  grip  hold-fast.  Geared  feed.  Steel  feed  rack. 
Extra  heavy  tool  post  designed  for  three  tools.  One  i 
or  two  tool  carriages.  Power  pump  for  lubricating  | 
tool.  I 

Tool  Grinders^Shafting — Drill  Grinders  | 

aiiranmnimmiiininimniniiimiinimiiraiiinrimiiiiirainnnminiiraiiii   iiiiniiiiiiiii   iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiii   iiiiiiiiiili   iiiiiiiiiiiiii   iiiiiiiiiin   iniinii   riii   i   iii   iiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiirii   iimiiiiiin   iiui; 

iiuuiuuiuiuiiuiiiniiiiiniuiiiiijiiiuiiiiiiiuiiuiniuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiJiiiiiiijiiiiiiii   iiiiiiiiiiiiiiii!:    uiimrijiriiiiiiiiuiiuiuiiuiiiuiuiiiiuiimiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii   iiiiiiiimiiiiiiiiiimijiiiuimiiiiiiiiiiiiiiiiuiiiiuiiiiin^ 

I  KELLY   SHAPERS  i 
i  Have  the  advantage  ol  being  the  sole  machine  tool  product  ol  | 
i  an    organization    of    specialists.     They    possess    correct    design,  | 
-  unusual  accuracy  and  are  easy  to  operate.    We  make  14  in.  Single  s 
i  Geared.  16  in.,  20  in.,  24-26  in.,  and  32  in.  Back  Geared  Shapers.  | =  Write  for  a  Catalog.  | 

I     THE  R.  A.  KELLY  COMPANY  ^S^'J^yyTr"     I 
I         r.  O.  BOX  488  XENIA.  OHIO.  V.  S.  A.        | 
.^iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiJiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimrriS 

UlUillllllllllllillllUllllllllllllllUIIIIIlUHIHHIIIUIIIIIllilllllllllllUlllltlllllillllllHIIlllfllllUllKIIIIIillllllllllllllimilllinillllllllllJimi: 

KNIGHT 
Milling  and  Drilling  Machine 

Save  Time — Increase  Profits 

By  saving  a  great  deal  of  time  ordinarily 
used  in  making  set-ups,  and  on  many 
jobs  actually  eliminating  one  or  more, 
Knight  Millers  reduce  costs  and  increase 

profits. 
Writ'e  tor  particular* 

3    i 

W.  B.  Kni<ht  Machinery  Co.,  3920  W.  Pine  Boul.,  St.  Louis         | 

BUitiiniiniiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiuiiiiniiiiiiiiiiiiiiiiiMiiniiitiiiiiiitiiiiiiiiiiiMiuiiiniiintiiiiiimiiiiiiiiMiiiMiiiniiiiiiiin 

WHIPP  SHAPERS 
12-14-16-Single  Geared 

.16-20-Baclc  Geared 
26-in.  Combined  Open  Side  Crank 

Planer  and  Shaper 

Bulletins   on   Request 

The  Whipp  Machine  Tool  Co.         | 
Sidney,  Ohio,  U.  S.  A.  | 

iiiiiiiiiiiniiniiiiiiiiiiiiiiiiiiiiiiiJiiiiiiiuiiiiiiiuiiJiiiiiiiiiiiiiiiiJiiiiiiiiiiiiiiiiMiiiiiirjiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiriiriiiriiiiriiiiiiiiiMiB 

iiiiiiimiiniiiMiimiiiiiiiliiiiiiiiiiii   iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimuii   jiiiiiiiiiiiiiiiiiiiiiiiiuiiliiiiii   iiiilit:    HllllllillllliilllilillllililllilllilllilMllliilllllllllillilllillilllillllllllllllllilllilllilMillilllilllilliililHillllllllllillllllllliillllllllulllllliilil| 

For  screw  machine  economy,  accuracy  and  big  output  I  |  i 

4  Sizes— Get  Catalog 

Cone  Automatic  Machine  Co.,  Windsor,  Vermont 

Mr,  J.  C.  Austerberry,  684  Congress  St.,  Detroit.  Mlcb. 1 
CONE  AUTOMATICS 

Send  Us  Your  Inquiries   for 

BOLT,  NUT,  FORGING  and 
WIRE  NAIL 
MACHINERY 

NATlONALMA^HINEflYl 

TiFfiN.omaus.A.  V 

llllluiiillllluuilllillluiiiiiniiiiliiluillliiiiiiMiiiillimiiuiiiHiiltllilliiiniliiiiiiiiliiuiiiiiilHiiniiiniiiilllillilllniiiiiin    ^iiiiiiiiiiiiiitiiiiiitiiiiiiiriillillliniiirilltiiitlliriltllnriuiiiiiiiliiirilliiiiiniiiiiirininiiiiiHiKiiniKtiiiilHiiiliiillilliiiiniiiMiiiiiiiiiiin 

THE  AUTOMATIC  MACHINE  COMPANY 

Bridgeporti  Conn. 
Makers  of 

Automatic  Tbreadincr  Lathes 
Automatic  Hob  Thread  Millers 

Coulter  Multiple  Spindle  Profilers 
Coulter  Shaping  Planers       Special  Machine  Tools 

fUiimiiHMiiiiiiiiiiiinMnMniiMinuiniiiiihiiiniiiiiiiiiiiiiiiMiiniinmniiiiiiiiiiiiuiiiuiiiiiiiiiiiiiiiiiuiiiiiiiiiMiiiiiiiiiiijiriiiiir.    :iiiriiiirMifNiHMinMi[nifiiMirMtiriiriiriiuiiniHniniiiitiiiiiitiMniiiinininiiiiniiiiiuiiiMhiii(iiiilitlluirilllliriiiilllUUlUlliniliiitit^- 

I  CINCINNATI S  5-Spindle 
I  AUTOMATIC 
I  Screw  Machine 
=       No  Special  Cams  Needed.     Uniform 
i       feed.      For  iobbine  as   well   as  long 

i       runs. =       Cincinnati  Automatic  Machine  Co. 
1  Cincinnati,  U.  S.  A. 
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriitiiiiiiiiiiuiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiaHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii; 

|iniiriiiiiiiiuilllllll   iiiiiiiiiiiiiiiiiiiMiijiiiiiijiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiijiilllllllluiiilliiiiiliuijiijriiriiiiiiiiiiiiirmilliillluiHlllia Hall  PlaneUry  | 

Thread  Millers  | 

Reduces     thi-eading     cost  ~ 
50%    on  some  classes  of  = 
work.       Cuts     all     style  5 
threads    internal    or    ex-  i ternal.  | 

Write    for   particulars  = 
THE   HALL   PLANETARY    THREAD  = IWILLING  MACHINE  CO.,  i 

Bridesburg,  Philadelphia,  Pa.  | 
:iiiiiiiiiinliiilliiiriiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiitiilfiiiiiiiiiimiiiiiiiiiiiiii3 

■nniitiiiHiiuiiiiiiiiiiiiuiiiiiiiitiiiimiiiiiiiiiiiiiiiiuiiiUiiiiiiiiiiiiiiuiuiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiJiiii 

finmimiM   iniiriniiiniiiiiiiiiiiiiiiiiiiirMiiuiiiriifiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiitiiiitmiriitriiiiiiiiiiiuMiiitiijiiiiiiiiiiiiuiiiiMMiii!: 

COOK'S  WOOD-SCREW  MACHINES     I for  making  | 

Iron  and  Brass  Wood-Screws  | 

EASY  TO  OPERATE      '  RAPID  OUTPUT        ALL  SIZES  I Modem  plant  equipment  furnished  for  starting  Wood-Screw  factories  = 
SEND  FOB  CATALOG  6-H  I 

The  Asa  S.  Cook  Co.,  Hartford,  Conn.,  U.  S.  A.    I 
uiiiiiiiiiiiiiiiiiiiiiiiu   Ill   ui   II   iiiiiiiiiiiiiiiimiiiiiiiHiiiiiiiiiiiiiiiiiMiii   miimiimiiiiiiiiiiiiuiiiiiiiiiiic 

iHummiimiiiiniiiiiiHiiiiiirNtiiiiiiiiiHui   iiiiiiriii   niiiiiimiiiiiiiiiiiiiiiiiiiiiiiiniiiiiii   iiiiriiiiiriiuiiiiiiiiiiiiiiiiiu 

riNCINNATI   SHAPERCJ 
Strokes  from  16  to  32  inches  ^^    I E 

Also  Crank  Planers  and  Traverse  Head  Shapers     | 

The  Cincinnati  Shaper  Co.,^'"E'"'  | -~«iiiiimMiiiiuiiiiiiiimuiiiiiniiiiiiiniii   iiiiiiiiiiiiiiiiiiiiniiiiiiiiii   uiiiniiiiiniimiiiuiiiiiiiiiiiiiiiniiiiiimiiiiiiraniiuiA 

^iiniiiniiMHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiii 

liniiiinuniiunTnimmTTnTnmmnnnmDmminniiiiiiiiiiiiiuiiif 

SHAPERS 
jniiniiiiniuuiiinTnnnniTTnnimiTiiinmnimiinmnniin   iiiiuiiiiuiiiiuiuiiiiniiiiiiniMiiiiiiiiiiiiiniiniiniiiiiiiiiiimiiiiiii 

simply  designed 
but  accurate  and 

efficient 

^nmiti 

IS-in.  to  32>iii.  stroke   (incliuive) 

THE  SMITH  &  MILLS  COMPANY 
Cincinna.i,  Ohio,  U.  S.  A. 

iiiiimiiimimrmiiniiiiimiiiiiiiiiriiiiiiniifiiiiiniiiitiiiiiiiiiiiininiiiiiiiiitiiiiiimniiiiinniniii 



June  29,  1922 Eliminate  Waste — With  Modern  Equipment 

57 niiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiinnmiiiuiiiiiiiiniiiiiiiiiiiiiiirauiiiiiiiiiiiiiiiiniiiiiiiniiiiitiiuiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiuiiiiiiiii'    g)iiunm»iiiiuiiiiiiiiiiiimiiiiiiiiiuimimmniuuiuuiiiuiuiiiuiimiiiiriimiinniiiinniiiDiiimniiiiuiiiiiiniiiiuuiiiiiuiiminii<i 

Riveting  by 
Multi-Blows 

Our  machine  puts  polished  heads  on 
rivets  by  striking  a  multitude  of  light 
blows — 80  to  1000  per  second.  It  does 
not  distort  or  upset  the  work  at  any 
point  except  the  heads.  Tremendous 
speed  and  perfect  finish  are  the  features. 
Circular? 

H.  P.  Townsend  Mfg.  Co. 
Hartford,  Conn. 

YOU 
Set  the  Pace! 

The 

^iiimiimimmiitMiniiMniiniiiiniiiMmnMiHimniinMmiiniirinMHiiniMnMtriminiitMfMiiiniiiiiiiiniinMminriniMMiiHiimiiiic 

9iiuiiiiininiinMniiiMniiniiMiiiiiiiiiMiriiiriitiiiiiiiiiniiiMiniiirnrtMiMiriiiiMniiirMiiiiMn»iiMirii[iiiiiiiMiii)iiMntiiiitiuiiiiuini|^ 

Production  Tools —  | Air  Operated  Chucks  and  Adjustable  Boring  Bars  | 
Air-operated  Arbor  Presses,  Chucks,  etc.;  Counter-  § 
shafts.    Vises.    Mandrels    and    Clamping    Dericea,  = 
Adjustable    Boring    Tools,     Multiple    Boring    and  i 
Reaming  Tools.  Adjustable   Reamers.   Line  Boring  | 
and  Reaming  Bars,  and  Cylinder  Boring  and  Beam-  i 
ing  Tools.  Car  Wheel  Boring  Bars.  | 

Catalogues  on  Bequest  | 

Hannifin  Manufacturing  Co.  | 
Harrison  St.  and  Kolmar  Ave.,  Chicago  I 

!fH(iitiniMlMitiiilriinMiMMMMMnniMitMiiMitMirM<rriiirriiiitiirtiiriniiilrMiriiiriii[HiinriirMnitiliiriilliirMtiriniMiiMnMitiifMltlMtR 

(&NT Will  Stay  in  the  Race 
Mechanically,  the  GRANT  Noiseless  Rotary 
Riveter  is  not  limited  as  to  speed  of  output. 

It's  up  to  you  or  your  workman  to  keep  feed- 
ing the  work  to  it  fast  enough.  It  will  set 

up  to  sixty  rivets  per  minute,  and  will  reach 
the  inaccessible  corners  in  the  work. 

Write  for  full  deacription 

The  Grant  Mfg.  and  Machine  Co. 
Bridgeport,  Conn. 

jiiiimiiuiiiiiiiiiiiuiiniuiiiiiiiiiiii   iMiiMiiNiiiiiiiijriiiiiiiiiimriiiiJiiiiiiiiJiiiriiiiiiiiJiiiuijJMiiiiiiiuiiiiiiJiiJiiiiuiiuiiiiiiuuiiiii-      jiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiuiuiiiiiiiiijiiniiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiillliiiuiiiiimiliirniiniiiiiiiiriniimie 

If  You  Want  to  Rivet  on 
a  Production  Basis 

Robert  Electric  Riveting  and  Forging  Machines  can 
be  equipped  for  the  progressive  production  of  Ring 
Gears,  Step  Gears,  Clutches,  Brake  Drums,  Sub- 

assembly for  Automobile  Frames,  Body  Irons,  Axle 
Housings,  Torque  Rods,  Conveyors,  Buckets,  Roller 
fhoir,  onH  m-.n>-  other  pFoducts  rcQuiring  the  econom- 

ivets. 

Randal!  &  Stickney 
Indicators  and  Gauges 

Chain,  and  many  oiner  proa 
ical  driving  of  HOT  rivets.  _ 

Let  our  Engineering  Department  look  into  your  problem    I 

I^eeri  Mafthme  Cs; 
Manufactuiera      of 

Automatic  Electric  Riveting  Nachincty 
to  CHURCH  ST..  NEW  YORK  CITY 

"^MmiuMiiiiiiMiiinrinHiiHMiMtiMnmiiiimmiMiMiitiiiHiiiMitrMiiMiiHimurMMinMitMtMniniMMHrinirtiiitMinMiiMiiinMiiiiirMi? 

jjlMilinrniMiiiiniiiiiiiiiiiiiiiiiiiniininuuiiHuiiiiiuntniniMiiuniniiiiiiiMiniiniiunHiiiiiiiiiiMiniiiiiMiiiuiiiiiiiiiMiiiiiiiniiiiiiu 

Boring,  Drilling  I 
and  = 

Milling  Machines     | 

Pawling    &.    Harnischfeger  i 
CoFnpany  H 

Milwaukee,   Wisconsin        | 

?lMtiiiiitiriiiiii»inViiuiiMirtiiiiMniiFnii'iuVrrmimimnrtnrnirnriiii»inMnirniiiitinit)tininiiuuniiiiiMir?irrMttirriiiniiinniinnrr 

I  MORTON   30-inch  Standard 
Draw-Cut  Shaper 

for  every  Ulod  ol  precision 
measurements  on  duplicate 
parts.  Qtiickl?  and  easily 
epplied.  Unsurpassed  in  sim- plicity and  durability. 
Calibrated  in  thousandths  of 
an  inch  or  metric  scale.  Ideal 
for  the  rapid,  accurate  in- spection ot  large  quantities of  work.  No  modern  shop 
should  be  without  them. 

Write  us  today. 

Randall  &  Stickney 

.=iiiiitiHtiiimiitMiHiiiiiiiimiiiMiMmimmiMiniimiiiiiMMiiiitiiiiiiiiiiiiimmiiHiHiimnimmnmiiiiiiiinmmnn 

HninMiiiniuMMrrMiMHMMMiiMiutiiMiiMiiiiiriiiMiiiiiiiiiiiiiiiMMiiiiirnMHiMniiiiiiiiiiiiiMirMiinniiinrintMtMnmiiHniHiiimtinut 

i  Cltimateljr  a  Bnry  tJniversal  Variable  Volume,  3-CyIInder,  3-Stasfl  5 
i  Air  rompresBor.     Why  not  install  one  now?  5 Durable  as  the 

Pyramids 
All  Sizes All  Types 

An 
Pressures For  All 

_  __         Requirements 
Bury  I  umuresfior  Co,,l708  Cascade  St..  Erie,  Pa  .  US.A- 

.iniiniiHiiniiniMii)l)nliiiimiiiiiiiiiiiiii[imMiiMiiMiinMinMi>nniHiiiirMiiMniiniHiiiihMiiiiMniiiiiiHi 

inMniMniminrimriniHiiinrnrMnntMniiirMnnriinMirMiiiiniiutmMiiiiniMniiitiiiiinMiirMtriiiMtrMuinriMiMiiinriiiiiirinritirL 

power  consump- S         The  outstanding  fpature 
S  of   the    Morton    Draw    Cut 
S  8h;iper    is    that    it    pulls. 
5  instead    of     pushes,     the 
5  tool    across     the    worlt. 
§  This   fiocs  away  with   a 
s  large    amount    of    strain, 
s  vibration    and    Inaccurary. 
£  It    also    permits    heavier, 
=  deeper    cuts    to    be    made 

I  Morton    Mfe.   Co.,    Muskegon    Heights,    Mich.  ^^^ — ^^sji^^tm 
PmrnmniimiiiiiiuiitinmiMiniiiitinNiiiiiiiiiiiiiiiiTiiiNiiiiniiiiimMuiiuIiiiiHiiiHiiuiiMiiiiiiiriiHtinMiiiiiiHiiiiiiHiii 

with    le-is tioii. 

The  Morton  30-in. 
Standard  Draw  Cut  Shaper 
is  adaptable  to  a  wide 
range  of  wnrk.  Frequently 
it  saves  an  expensive  out- 

lay in  planing  equtpinent. 

Ask  for  Bulletin  No,  C-3. 

I  HYDRAULIC 
I  MACHINERY 

Tell  U9  what  Hydraulic 
Equipment  you  need. Presses.  Pumps.  Valves, 
Arcuniulutors,    We  will 
submit  catalogs,  draw- 

ings and  estimates. 

I        The  Hydraulic  Press  Mfg.  Co. 
I  Mount  Gilead,  Ohio 

I    New  York        Buffalo        Cleveland        San  SVancisco 
4iiiinuiiiiminiiiiiiiiaiiitiimiimijiiiiiiiiiiiiiiniiiiiiitiiiiiitiiinHmmiiiiiiiiiiiiiiinniiniiiiriiiiiiiuiiiiiiiiiiiiiiiiiiniiiiiimMini3 
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That's  a  Tough  Drive 
but  We  Can  Make  It 

Every  speed-reducing  problem  cannot 
receive  like  treatment.  A  study  of 
conditions  is  necessary.  Our  Engineers 
have  a  thorough  knowledge  of  worm  gear 
drives  and  are  prepared  to  aid  you. 

We   do   carry   standard    units   that    are 
applicable  to  many  cases,  but  we  insist 
on  knowing  conditions  before  we  guar- 

antee   perfectly    satisfactory    operation. 
Philadelphia    Worm    Gear    Drives    are 

highly    efficient    units,    smooth, 
silent  and  safe  in  operation— ball 
bearings  and  correct  lubrication 
guarantee  long  life. 

Get  a  copy  of  the  Phillie  Gear 
Book  and  note  the  range  of  our 

products. 
"Hurry  Orders  and  Breakdown  Jobs" 

Immediate  Attention 

^■^^^^ij^r^^^^j^^^^jtgn^ei^^^^^^ 

Sy 

({[HjUdd^Kr^Jll^r^^ 
1 
y 

■WMIIIiiluiliiliiiiuiiiiiiiiiiiliiiiiuiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiililliliiiiiiiiiiiiiiiiiilllillliiiiillullllilimfa     uiiiiuiiiiiiiri   iiii   jiiiiiuiiijiiiiiiii   iiiiuiiiiiiiiii   luiiiiniiiiiiiiii   iiiniiiniiiiin   iiiiiiiiiiiimiiii* 

If  the  holes  in  your 

BOSTON  GEARS 
are  too  large  for  your  requirements  they 

I  can  be  BUSHED  from  our  complete  line 
I  of  standard  steel  Bushings.  A  bushing  for 
I  every  hole  in  our 

Spur* 
Spiral* 
Bevel* 
Miter* 

Worm   Gear* 

Worm* 

Sprocket* Pulleys 

Ball  bearings  with 
metric  size  holes  can 

be  bushed  to  fit  your 

shaft  by  turning  O.D. 
of  bushing  to  press  fit 
in  hole  of  bearing. 

Send  for  Catalog  No.  40  I 
600,000  GEARS  I 

BOSTQN  GEAR  WORKS  | 
Norfolk  Downs,  Mass.  | 

N«w  York,  N.  Y.,  151  Lafayette  St.;  21S  Center  St.  I 
Chicago,    III.,   623   W.   Waihington   Blvd. 

Cleveland,  O..  903  W.  Superior  Ave.  = 
miiiHiiiiiiimmmiimimiiiiiimiiiiiimiuiiiiniiiiiiriimiiiiiiriiiiiiiiuiiiiiiiiiiiii   iiiiuiiimumiiiiiuiiiiiniii,i£ 

FOOTE  DEPENDABLE 
GEARS 

g  I 

I  Full  Strength 

I  Full    Weight 
i  Accurate 

I  Tested  and 
I  Inspected 
I  FOOTE  BROS. 
I        GEAR  AND 

I  MACHINE    CO. I  MfiETs.  of  Rawhide  and 1  Bakelite    Pinions    and 
i  Cut-Gears  of  all  kinds, 
=  Special   machinery 
I  made  to  order. 
=       Sttbmit  your  Bluejvints. 
i  242-252  N.  Curtis  St., 

Chicago,  U.  S.  A. 

ainiiiiiinninitiiHiiiiMiiiiiiMiiiitiiiMiniiiiniHiiHiniiiiiininiitiitiiiiMiiiiiniiniiiiiiiiinMniL.iittiMiiiiiiiiiiiiimiirriiiiiiiiiiiMimS 
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For  Your  Factory  This  Summer 

MEECO 
(ICE-COOLED) 

Drinking  Fountains 
I  Comfort  for  your 
I  employees  means 

I  increased      produc- 
I  tion  in  your  plant. 

I  The  Fig.  604  Type 
I  (showTi   at   right)    is  the 
i  most      popular      of      tlie 
I  MEECO  line. 

I  It  contains  all  the  pioneer 

I  features  and  perfected  im- 
I  provements    which    have 
I  made  MEECO  Fountains 
I  the  leaders  for   15   years. 
I  There    are    twelve   other 
i  typesfrom which tochoose. 
i  Makers      of      Sanitary      Wash 
i  Bowls.    Metal    Lockers,    Chairs. 
=  Shelving,      Toilet       Enclosures. 
I  Work      Benches,      Boxes      and 
=  Cabinets. 

Vig.OOi 
Send  for  Booklets  and 
Revised  Price  List, 

CORP.    Est 
1870 

^ILL       li^jSL^^h    SPUR    ̂   I 
AXWTOWWySW  WORM 
'Wm/J/lUa^^  BEVEL  GEARS 

I         DRIVES 
i       SPEED  REDUCERi 

I   FAWCUS  MACHINE  CO.  PITTSBURGH.  PA. 
■■uiWRiifiMnrMtiimMmtrMtiriMiriMiiMiiimimimDMiiiiiirmii   fiMiiDMiiiiiMriiiiiiiiiiiiiHimiiiHiMiiMimiiiiiitMiiMinim 

Meisel  Gears 
Whatever  your  re- 

quirements, no  matter 
how  special  or  pecu- 

liar, our  gear  experts 
can  help  you  to  get  the 
best  results.  Our 
service  is  yours  for  the asking. 

JVrite   today. 

Meisel  Press  Mfg.  Co. 
946  Dorchester  Ave.,  Boston,  Mass. 

^iiiinMinniiinHiiiiniitimimniiiiitiitMiMniiniiiiininMminiiiiiniiiiiiiiiMinMiiiiiiiitninininMniiiiniiiiiHiiitiinMiuiiiMniuiiiR 

uuiniiiniiiiiiminiirunimmitimminiiiMniiiiniiiiiiiiniiiiriMiitiiiiMiniriiirtiiitiiiMiiiiiMiriiiirriitMrtiniiriiiiiuiinMniitiiiiiiii 

I     GRANT  GEARS 
I  accurately  cut  in 
I  Cast  Iron,  Steel, 
I  Brass,  Raw  Hide 
I  and  Fibre ;  any  size, 

I  any  quantity. 

Manufacturing  Equipment  I 
i  ,    &  Engineering  Co.  | 
H  BOSTON,  MASS.  I 
r  Factory  and  Main  Office:  Framingham,  Mass..  U.  8.  A>  § 
f:inniimiiHtiiHtiiiiuMiitiiiimitiiMiiiiiniiiniiiirtiiiiiiiiiiiiii   iiitiiiiiiiii   KiiiiiiniiriiiiirMirtiiiriiniinnnuiimiiiriilitniiiiS 

V  milt   I   iiiiiir:tiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiriiiitiiiiliiliililitiiiuiiii[iiiiiiiiiiiitiiiriiiiriiiiiiiii)ii[iilii^ 

I  H.  B.  Underwood  I 

Knglnes  Repaired 
Everywhere 

The  men  in  our  Engine  Repair  Department  have 
Been  every  manner  and  type  of  breakdown. 
The  methods  and  tools  they  have  employed  to 
repair  them  are  available  for  your  use. 
Note  well  the  name   "Underwood" — have  it  in mind  the  next  time  you  have  an  emergency  job. 

•'Helpful   Hints"  fre*t  for  the  anking. 

PHILADELPHIA,  PA. 

ntnmiumMniiiniiHPiriiiiirmttmiiiiiiMnMinnMimiiimiMiiiiiiiMiniMiitHirMrtiMiiniiMiiiiiiiimriMnMirMiiriiirMHMiiiiirinmiiin 

9immmiiiitMntiMiirrMMrtiiiiiiiiiiiiiiiiiiiiiiii)iiiiiiitii)iMiiniiiitiiiiiiiiiiriiiiMiiriiiiiiritiiiiiiiriinii)iiiiitMUiiiiiiiriiiiiiiiiiiiiiiiiii  s 

ALBRaCLEM 
HINDLEY  GEARING 

WILL  DO  THE  WORK 

When  Common  Worm  Gearing  Fails 

ALBRO-CLEM  ELEVATOR  CO.  | 
503    Erie    Ave.,    East,    Philadelphia,    Pa.      | 

GiMMMiiwtmmintHiMHimiiiiiiiHiiiiimiiiiiiiiiiiiimiiiniiiiiiimumiimiiiimimiiiiiiiiiiiitiiiiiiiitiimiiiniiiiiiiiiiniiMiimi^ 

3lli,iillHtiiiirriiiiiiiitriirlniiiniiiiitiiiMiiiiiiiiiiiMiliilli(iiiilllMliMlliriilMlllliiiiiiiiMlMtirMlliiiiitiilNliiliilirnillllltillMlllllilttiii^ 

Catalog  on  application 

Grant  Gear 

Works,  Inc. 
151    Pearl    St., 

Boston,    Mass. 

^iiiiimiiimirMiirinMiiimnmmrimiiMiMimiriniuiiiiiiiiiiMiiniiiiinitiininiMntiiniiiiiiiiuMiiiKMMiminiiMimnnMnimiiii^ 

;iiiiiMiiiitiiiinMtinHiiiniuiuiniiiiiuiiiMiiHii<itiiiiiiiiuiiiniiniHtiniMiiiiHiiniiiiiiiiMniuiiniiiiiiiiiitMiuiiiiiitniiiiiiuiiiiniiiii>i 

Albaugh-Dover  accurately  gen- 
erated Gears  arc  real  "ZONES  <| 

OF  QUIET'-unusuallysmooth 
and  noticeably  silent  in  opera- 

tion. If  you  use  gears,  send  us 
your  Blue  Prints  or  Sample 
Gears  for  estimates. 

ALBAUGH-DOVER  CO. 
2100  Marshall  Blvd.,  Chicago 

^.iiiriniiiiiiiiiiiniiiiiiniiliiiniMtMiriiilHiiiilliirinilllMlMniiniiiiillilillilllilliiiiiiiiiiiiiiiiiniilliiiiiiiinliilliiiiltiiitlHiiniiiiillilir;; 

yi   ir   iiriiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiliiiiiiilliiiiiiiiiiiiiiiiiiiiiiriiiiiiiiriiiiiiiiiiiiiiiiuiiiiuminilllitiiliiiiiiiiiiiing 

I  Ready  to  accept  Orders  for  immediate  attention  i 

Diefendorf  Gear  Corporation      | 
I  Syracuse  New  York   | 

rjiniiitiiiiiiiiiiiiiiininiiiiiiiiiinmiiiiiiiiinmniimiiiiiiiiiiiiiiiiiiimiiiiiniiiiiHUiiiiiiiiiiiiiiiniiiiiiiiiiiiniiminiiiiiiniiiiuiimmi 

aiiiiiiiriiirijiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiii'^ 

i  GEARS 

I  for 
I     MOTOR 
I         MACHINE 
I  MILL  or 
I  POWER    PLANT 

Planed  Bevel  Gears  | 
up  to  48"  diam.      | s 
Cut  Spur  Gears      | 

up  to  96"  diam.      | 
Machine  Moulded  Gears  | 

up  to  192"  diam.        | 

I   Steel,  Semi  Steel,  Cast  Iron,  Bronze,  Bakelite,  Condensite,  Fibre,  etc.   | 
.^unii   friiHtiiiiiiiiiHiiniHiiitlKiiiinnMniiiriiiriniiiimrMiMniiiiMiiiiiiit   riiiMiitiiiMiiMiiMiriiriiiiiiiiiiiiriiiMliiiniiiiiiiiiHi 



Eliminate  Waste — With  Modern  Equipment 

JT""-  ■  ■% 

61 

Today — Every  Machine  Catalog 
Emphasizes  the  GEARS 
And  right  there  is  a  lesson  for  every  machine  user! 
The  man  who  builds  a  machine  today,  realizes  that 

to  a  vast  degree  that  machine's  efficiency  will  depend on  its  gears. 

Doesn't  it  stand  to  reason  that  in  the  normal  life  of  a 
machine,  these  all-important  gears  will  occasionally 
need    inspection — perhaps   replacement? 

Instead  of  letting  gears  gradually  slide  "down  the 
hill"  of  efficiency  until  they  no  longer  function,  it 
will  pay  you  to  remove  them  just  as  soon  as  they 
show  signs  of  chatter  or  power  waste. 

If  there  are  noisy  gears  in  any  machines  on  your 

production  floor — don't  lose  another  day  before 
writing  for  a  "CINCINNATr'-made  gear  to  re- 

place them.  We  have  made  a  big  reputation  in 
the  past  25  years  for  driving  noise  and  clash  out 
of  transmission  units. 

Cincinnati 

^iiiiiiiiiiiiitiiiiiii(iiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiifiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiraiii^ 

I  ROCKFORD   STYLE  ''C"  I Balancing  and  Drilling  Machine 

uiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiillllllluimuuilullliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiniiiiiiiiiiiiiiuiiriiiiiiiiiiiiiiiiiuiiiiiiiiiiK 

Any  Material —  | 
Any  Type 

This  type  of  machine  re- 
quires  a  24  in.  longer 
base  than  Style  A  and  B. 
!t  has  greater  drilling 
radius. 

Modern  equipment  manned  by 
skilled  mechanics  permit  us  to  meet 
your  most  exacting  requirements  in 

Small  and  Medium 
Size  Gears 

A  .single  trial  order  will  prove  that  we 

put  the  quality  and  the  "know  how",  in ^very  MASSACHUSETTS  GEAR. 

=  This  machine  was  designed 
E  for    balancing    and    drilling 
I  flywheels     with     crankshaft 
=  attached.      It    is    furnished 
E  with     an     extra     standard 
I  which  carries  the  drill  head. 
E  In  drilling  flywheels  with 
E  crankshaft     attached,     fly- 
E  wheel    is    hung    outside    of 
E  balancing     standard     near- 
E  est  drill  head.     The  crank- 
E  shaft     counterbalances     the 
E  overhanging  flywheel. 

I    Rockford 
I   Tool  Co. 
1    Rockford, 
I    Illinois 

'ftiiinniuiritihurMnMHiiiitiiMiiminiimiiiiimimiitiimiiiiinrMniHiiiMiniiniitiiinmiiiHiiniinimiiMiuiiiiiiniiiiiiiiiMiHiii^^ 

•JtiiiirNiiriniiiiiiuniuuininMniinuniiiiiiiMniinii!iiitnitiiiinn(iiiMiiniiMiMiiMirMiniitMuniiiiitiiiniiniMiiiiiiiiiiitMnM 

Cut  Gears 
I   Peerless  Rawhide  Pinions   j 
I         The  Horsburgh  &  Scott  Co.         | 
I  Cleveland,  Ohio  | 
^miiMiiiiriitiiiiiiiiiiHiHmiHiMiiHiiiMiniiHiiniiitiiiiiiniHiihiitiuiiiiiiiMiiiii!niiMiintiMiMiiinihiiMiiiiiiiiiniitMiriininMimiUR 

•JiitiiumHiiniiiiiiniiHiiiMiiMiHiiniiiiMnmiriiriinmmnMmiiimiMitMiHiimtriiirnitiimiiiiirniiMmiiiiniiiiMUM 

i  CONNECTICUT  GEAR5   I 
%       I    tj     ̂       a      n      i'    :>    il   -fk     -l      3      :t  Jaaj  = 

I  5   P   or   finer   spur   or   worm   gears    36    in.   or   smaller       | 
I       10  P  or  finer  helical,  spiral,  herringbone  8  in.  or  smaller       | 

s  May  we  quote  you?  | 

I  545  Cooke  St.,  WATERBURY,  Conn.  | 
oCinmimnimiinrMiriiirMniiiiMiiMnriMiMniiiiriiuMiiiiirMniiiiiHMiuiiMiiiiMiiMuiniiiiMiiiiiuiiiMiiMiniiniiHiMtMHMuiHiiiitiR      ^iitriimninMrmMirMHiimiiniiitiitiMiiiimiiiirininiriininMniiniiniiiiiiiiiimMiiiiiiiiHiiniiiuMniiiniiniiimiiiiHiiiMimiiid 

assachusetts 
Gear     & 
Tool    Co. 

i  Woburn, 

i  Mass. 
^nniiiiMniiiiMiiMimiMniiimiimMiiMiriimiiiininmiMiiriiiiMiiMitiiiiMitinriitiniMirMnHiiiiiMiiMitriurmrinriiiMiiMn 

uiitmmniiuinMimHiiiMiimuiiiMininMiiinMiiMUiMUiitiiiiiHMiiHntiiimiiMiiMirMitriiiMiiniiNiMiuMitMirMNmiiiminiiiiin^ 

"TRY  SIMONDS  GEARS" 
1  They  are  accurately  cut. 

I  All  kinds  and  all  materials. 

I    THE  SIMONDS  MANFG.  CO. 
I  PITTSBURGH,    PA. 
liiiiiriiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiMiiiiiiiiiiiiiiiiiniiiiiiiiiniimiiiiiiniiiiiiiiiin 

iitiii,|]|iiiiiiirNiiMiitiiiriiiiiiiiMiiiiiiiiiiiiitiiiriiitiiiiiiiriiiiiiiiriiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiriiriiiiiiitiiiiriiniiiiii[iiniiiiii!a 

I    EARLE  GEARS 
I  Spur — Bevel — Spiral — Worm — Racks 

I        The  Earle  Gear  &  Machine  Co. 
I  4707-4715  Stenton  Ave.,  Phila.,  Pa. 
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mniiuiniiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiHiiiiiiuiiuiimiiiins 

The   Principle   is   Correct 
The   Construction   Simple 
The  Clark  Flexible  Coupling  is  the  ideal  shaft 
connection.  It  eliminates  the  drag  and  friction 

caused  by  misaligned  shafting.  It  is  used  where- 
ever  shafts  meet  end  to  end.   • 

Its  design  insures  the  delivery  of  every  unit  of 

de\-eloped  horsepower  and  simple  construction 
precludes  the  possibility  of  frequent  repairs. 

The  details  will  prove  the  efficiency 

of  the  Clark.  Get  a  copy  of  "Flexible 

Couplings." 

^iirttiiiiiitintriniiniiiiiiuiiilllllilliiiiMiiriiirtiiiiiiiiiiiiiiiiiiiiillliiiiiiiiiitiniiiiiiiillinliliiiniluiillllllMiii'ilulltllllllllllutllllllul!: 

":":ii::'i"::':'"!":i''^!'! :!i'i;!!::in!i::':i::' '!■' '  .  "iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiliilililliillin 

HELICOID  CONVEYOR 

/CONTINUOUS  flights  (without 

^^  laps  or  rivets),  and  heavier  flights 
on  larger  pipe,  make  Caldwell  Helicoid 
Conveyor  by  far  the  best  on  the  market. 
It  is  the  recognized  standard  conveyor 
of  this  type. 

The  price  is  no  more  than  for  ordinary 
screw  conveyor. 

H.  W.  CALDWELL  &  SON  CO..  link-belt  m.,  owner 
Dallas,  Texas.  709  Main  Street — Chicago.  )  7th  Street  and  Western  Ave. 

New  York.  Woolworth  Bldg. 

Made  by  S 

H.  Dexter  Co. ,  Inc.  | 
181  Greenwich  Ave.        | 

Goshen,  N.  Y.  | 
e 

TirnniimnmminiirriiiinmtTriitriitriHririniiiriiiMiiHiirriinriiiiiiiminiinnmiiiiitriiiiiitriiniiiiR 

mmiiiituiiiiiniiiiiitiiiinMiiuiiiiiitiiiiiriinriiHiiiiiniMiiiniiiiiiniiniiiiiiiiiiiiiHiittiiiniiitiiiniiiriiiiiiiiniiiiiiniiiii] 

Figure  Your  Friction 
Clutch  Installations  with 

These  Books 
8e»$  Free  Upon  Request.    Ask  for  Catalog  "B." 

i 
afiim   iiitiimiiiiiitiiiiiriiiiiininiiniiiiinMiMitiHMminiHiiniMiiiiimiiiiiiiiniinimimmiiiiiitiiiiiniiiiiniiitMiiMiiiniTniiiftn 

^iiiiniiiiiiiimiiniiiii   iiiiiiiiiriiiiiiiiiininiiiiiniiiriiiiiiririiiiiiiiiiiiiiiimiiiiiiiiiiiiiMiimiiiiiiiiiiiiiiiiiiiiiiiiiiMiuiiiiimmiw 

I 

No 

Sharp  Corners 

1  CooUlnt    Complete    Information    leKardlng    FrldlOD 
I  Clutchei  for  all  Kinds  of  Work. 
I  Waifhtt.  Bores,  Dimensions,  Speeds,  Horsepower,  ete.  | 
i  We  make  Standard  Clutches   for  low   speeds   and   Hlg:h  Speed  i 
I  ClQtcbea  for  high  speeds  and  great  horsepower,  = 
I  If  7011  have  any  use  at  all  tor  Friction  Clutches,  yon  cuinot  i 
=  afford  to  be  without  our  C?talog.  | 

I  "H.  4t  W."  Friction  Clutches  Elimhiate  Transmission  Troublea.  I 
1  Madt  only  by  | 

I  The  Moore  &  White  Go.  I 
I  2701-2731  North  15th  Street  I 
I  PHILADELPHIA,  PA.,  U.  S.  A.  I s  = 

L*  Sold  by  leading  dealers  in  Mines,  Mills  and  Factory  Supplies  I 
fmmiiramimntiMuiruiuiimtiiimiiiitmmiimmiiimiiiimiitiiimiiiminiiinmiiiiHiiniiiiiiiiHiiiiiiiiiiiiiiiimiiiiiiMiin 

1     The  Gray  &  Prior  Universal  Joint  is  mechanically  perfect  in  load  = 
i     transmission.   Friction  and  wear  are  minimized  by  eliminating^  screws  = 
1     and    small    parts    and    by    rounding*   contact   edg^es.      Circular    upon  = 
I     reauest.  | 

I              The  Gray  &  Prior  Machine  Co.  I 
I                            69  Nuffield   >St.,   Hartford,  Conn.«  U.  S.  A*  | 
^flinnnMlimiMiimmiiinmiiMMiihiiinuiimiiniiiiiMiiiniiiimiiiiiniiiiMniiiMiuniHiiiniiiHiiiuiniMiiintriimninM 

iiiMniininiiiiiHirniiiininMiiiiMiiiHiiiiiiUMiMiiniininMiiiinininiininMinniininuimitiiiiitiiitiimimimiitiiiiniiiiiininmiiii^ 

Tll^l^W 
r  RO)PiN!i> 
n  ENDI^ESS 

WILL  NOT  STRETCH  -  SEND  FOR  SAMPLE 

ARTHUR  S.  BROWN  MF6.CO. 
TIUXOIM         NEV/   HAIVIPSHIRE a 

I  101-63  § 
?iiiiiiiiiiiniininiiiiiimmiimmmiiiiMiHimiiiiiiiiiiRiiMimimiiniiiiiinminniiiiHiiiMiimmiiiiiiHiiuiiimiiitiminiiniiHiiiii» 
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^iiiiuiiiiiuuuiimfmuiuiuMmiiiinmiiiiiiiiiiiiimiimiinmiiiiiuuiuiiJuiJuiiiiiiiiiiiiiiiiiiiiimiiiiiuiiiiiiiiiiiiiuiiiiiiiim^  ■luuiiiiiiiiimiumiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiii   iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiin   iiiiiiiiiiiiiiirmiiiiimiiiiiiiiiiiiiiiiiii|[iiiia 

A  Workman  is  no  better 

than  his  tools — 

By  giving  him  the  services  of  a 

PEERLESS  HOIST 

you'll  enable  him  to  speed  up  his 
work  and  with  less  effort. 

Drop  us  a  request  for  pamphlet  which 

contains  full  particulars. 

macie  by 

Edwin  Harrington  Son  &  Co.,  Inc. 
Philadelphia,  Pa. 

-jnirijiiiniiriiiiiiiMirMiirriiiMiiiiiiiinnmnmimimininnmiiiiiniiiiiiinimiiiiiiniiiiimnnninirmimiiiMiiiiiiiiiiiiiiiiiiiiiiiinin 

jiiiiiiiiiiuiiiiiiiiiiijiiiijjiiiuiiiiuiuiiliuiniuiiiiiiiuiiiiiiiiiiirrjiiiiuiijiiiiiiijriiniiiiijiiiiiiuiiiiiiiiiijiiiuiiiiiiuiiiiiiiiiiiiiiiirnniic 

UP  AND  away'  I 
Horizontal  movement  | 

with  the  Tribloc  is  no  less  | 
convenient    than    vertical  I 
lifting  and  lowering.  Roller  | 
bearing  steel  plate  trolleys  | 
with  plain  or  geared  wheels,  i 
transport  loads  up  to  40  I 
tonsalongoverheadl-Beam  | 
trackway;  between  depart-  | 
ments  or  phases  of  produc-  I 
tion;  between  shipping  or  | 
receiving  rooms  and  plat-  | 
forms;  negotiating  curves,  | 
ascents    and    descents    —  | 
with   speed,   ease,   and   se-  | 
curity.  | 

Ford  Chain  Block  Co.  | 
2ncl  and    Diamond    Streets  § 

Philadelphia,  Pa.  | 

Overseas  Representatives:  ~ 
Allied  Machinery  Co.  of  America  = 

51    Chambers   St.,   New    York  | 

I^aris,     Brussels,    Turin.     Barcelona,  = 
Rio  de  Janeiro  = 

The  Lemley  Clutch Made   by 

Jones 

TRIBLOCt 

Simple — Powerful — Dependtibtm 

W*  A.  Jones  Foundry  &  Machine  Company 
Main  Office  and  Factories: 

4404  West  Roosevelt  Road«  Chicago 

Branch  Sates  and  Engineering  Offices: 
NEW  YORK,  N.  Y.  MILWAUKEE.  WIS. 
26  Murray  Street  1st  Wis.  Nat'I  Bank  Bldg. 

PITTSBURGH,  PA.,  Union  Arcade 
BUFFALO,  N.  Y.,  X84  Main  Street 

S  Cast-iron   Pulleys — Friction  Clutches 
S  Shaft   Hangers — Boxes—Couplings 
f  Cut  Gears — Cast  Gears — Sprocket  Wheels 
S  Rope  Sheaves — Flywheels 
3  Enclosed   Worm   Gear   Drives 
=  Spur  Gear  Speed  Reducers 
^niiMnuMirHtMirMiiininiinrMniniimininMinntiiniiiiitiininMtiinirMiMnintiiuiiitiitiinMiMiiiiitMuiimuiMiiimmninirniiii 

HMJUiiniiiiiiiiiiiiMiiiiitiiiiMiMiiMnNinnMuiuiiiiiiiiininiiuiiiiiiiiiiiiiuiiinnniiirminiiniMtriiiiniiiriuiiniiiiiiiiuiiiiHiiiiuiiit 

Your  Men  Will  Take  Pride 

In  Repairing  Their  Own  Belts 

And  by  so  doing — ^will  save  the  cost  for 
special  machines  or  trained  belt  lacers. 

Trade  Mark 

BRISTOL'S 
rejO.  u.  s.  pat.  officc. 

Patent  Steel  Belt  Lacing 

is  so  low  in  price  that  a  box  may  be  placed  in 
convenient  locations  throughout  the  plant — 
where  the  workmen  can  put  their  hands  on  it 

when  a  belt  goes  wrong.  Bristol's  Lacing  has 
been  in  successful  service  over  30  years.  Write 
for  Bulletin  B-713. 

1     I 
2207-D  =     3 

THE  BRISTOL  COMPANY 
Waterbury,  Conn. 

Branch  Offices: 

Boston  New  York  Philadelphia  Detroit 
Pittsburgh  Chicago  St.  X<oais  San  Francisco 

.riiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiMiiriiiiriiniiiiiiiiiiHiuiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiriiiiiiiiiiriiriiiiriiiiiiiiiiiiiiiiiniitiiiuf!     7Hiiiiiiiimiumnirrininiiiiiiiiriiiriiiiiiimiiniimiiiiiimiiiiiiiiiu>imiiiiuiniiiiiiiiiimmmniiiiiiininnminninmi 
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DUXBAK  NUTAN 
Steamproof  Leather  Belting 

Always  Leads  in  Tests  of 

Quality  Endurance and 

Satisfactory  Service 

Tanners  = 
Belt  Manufacturers  | 

41  FERRY  ST.,  NEW  YORK  | 

Branches  and  Distributors  in  all  Leading  Cities  | 

iiimnitiiiiiirMiuiinniiiiiiiitiiifitiiiiiiiiniiiiMnMiiiiiiiiiiiiiniiittiiimiininniiiiiiiiiiiriiuiimiiiiiiiiMiiiiiiiiiiririi: 

atniMitiniiiiltimtiiiiMiiiiiiiiii   iiiiiMiiiililiiiiiimfllliimmiiiiiiiiilllllimiiiiiiriiilllliliiiMiiiuilliliililflliiiiiiiiiliiiliiiiiilllll'j 

THE  JOHNSON  FRICTION  CLUTCH 
Friction  Clutches  from  Stock  i 

Immediate   Shipment  on   All   Ordinary  Racjuirements  j 
Friction  Control  Means  Better  Machmery  g 

And    the    Johnson    Clutch     is    supreme    amonr    friction     clutches.  = 
Adopt  it  as  your  standard — always  dependable  and  always  promptly  = 

obtained. 
 ~ 

Complete  engineer- 
ing service  to  con- 
sult on  your  prob- 
lems and  to  handle 

special  installations 
of  any   kind. 

WrHe  tor  Blue 
Catalog 

jiiiiiiiiiiiiiiiiiiiiiniiiiiJjiiuiiuiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiuiiiiiiiiriinuimHuiinmiiiiiiiiminmiiHiiiiiiiiiHuiiiiiiiiiiiuw 

I  Do  you  realize  that  there 
I  is  a  real  saving  in  power 

I  transmission  by  using  the 

I  proper  pulley?     "Getting I  Maximum     Pulley     Effi- 
I  ciency"    is    the     booklet 
I  that   brings    such    points 
I  out  very  clearly. 

I      To  whom  shall  we  send  it? 

I     The  American  Pulley  Co. 
I  Philadelphia,  Pa. 

i     ̂ PULLEYS  ^ i 
'iiiiiiniiiiiuiiiiiiiiiiiiiiiiiiifiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiMiiiiiiinMiriiriiifiiniinimiiumnmiiiiriiiiiiriiriiJiiiiiiriiiiiriiiiiiiii; 

utriiiiiiiriiiiiiiiittiHiiiiiiiiiiiiiiitriiiiiiniiiiiiiiiiiiiiiiiiiiiiitiii)iiitiiiiii)iiiiiiiiiitit)iitiiiiii)iiiiiiiiniiitiiiiiiiiiiiiiitiniiiiiiiiiiiiiiiiiiu 

i 

Single  Clutch   Broken    Away 

juiiuuiuuiuiimuiuuuuiuiiiiiuiiiiJiiiJiiiiiiiriiiiiiimiiiriiiiiiiiiiiriiiiiiiiiiiiirriiiiiiiiiiiiiriiiiiiiiiiillllluuuiliiililiiuiiuiiiiiJiiiii: 

Accurate  and  Reliable  | 

BROACHES  I 
Prompt  Service — Consult  us  loithout    obligation  | 

The  Hurlbut-Rogers  Broach  Ck).         [ 
Hudson,  Mass.,  U.  S.  A.  | 
Owned  and  Operated  by  | 

THE  HURLBUT.  ROGEBS  MACHrNERT  CO.  | 
iillilllllllllMnimiHmimiiiinriiiiiH   iiiiiiiiiiiiiiiiiiiiiniiniitiiiiiiiiiiiriiiiiiiiiriiii   iinMiiiiitiMitiiMiMllMiiiiiiiMKiiiminii; 

9iriilliliiiiiliiiiiiiiiiiiiiiMHtiiiiiiriiiiiniiitiiiiinillllilinll(trintillillinnnntniliMnrtiiirlilllintiniirtllitiiiiiinrMitMiriliiiiitiimiiir 

Model  B  Gear  Counter    | 
will  give  you  your  accurate  | 

_^^_____^^^_  production.    Tested  20,000  I 

I    ̂ ^^gm^HB  per  hour.  ^ 

I  R.  A.  HART  MFG.  CO.,batti,e  creek,  mich.  | 
3ttHiitiittimiiiiiiiiiinriiiHiiiiiiiiiittiiiiiMiiiiliHililillHliiiiimii(iii)iiiiiiiiiiiiMuiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiii:iiiuirifi 

aiiiiiiiiiriiiiiiiiiuiiiiiiiiiiiiiiiitinuiii:iitiiiiiiniiiiiiiiiiiuiiiniiiuini)iiiiiiiirttiiiiiiiiiiititii]iii][iiiiriii[iiiiiiiiiiiiiiiiiiiiiiiniiinitiis 

UATHja 

•il.T 

THE  CARLYLE  JOHNSON  MACHINE  CO.  MAgcHcsftR  conh 
HmiinininiininiiuniriiiiiiMMiiiiiiiiiiiiiiiHMiiiiMniiiiHiiiiiiiiHUiiniiiiiMiniiiiiiinii.JMiiiMtiiiiiiitiiiitiiiiiiiiiniiiiriiiiiijiiinitn      i^, 

Evans  Variable  Speed  Countershaft  | 
provides  machinery  with  any  desired  speed  from  1  to  6.     Can  be  stopped     S 
and  started  at  any  speed.   Over  10,000  sets  in  use.    Write  for  Catalog  25.     | 

Evans  Friction  Cone  Co.,  centrist.  Newton  Highlands,  Mass.   I 
A.  Warden  &  Co.,  48  Shepherdess  Walk,  City  Ro?d,  London,  E.G.,  EnaUnd     | 

jiiiiiiiiiininMiiiiiiiiiiiuiiiiiiiMiiiiiMriinininiitiiniiiiiHiiniiitiinimiitiitiiiMirinMttiiiiMinniiinitiMtniiiiiriiiiiiriiitniiinirriiii^ 

•iiiiiiiiiiiiiiiuiiiiiuiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiriiriiitiiiiiiiiiiiMMiiiiiiiiriiiiiiiiiiiiiiiiriiiiiiiiiriijiiiiiiiiiiiiiiiiiiiiiuiiu>iiiiiliulilim£ 

BALDWIN 
=  ROLLER  CHAINS                                                     BLOCK  CHAINS 
i  SPECIAL  DRIVE  CHAINS 
=  MALLEABLE    DETACHABLE    CHAINS 
i  CAST  SPROCKETS            MACHINE  FINISHED  SPROCKETS 
i  WESTLUND  FRICTION  CLUTCH  and 

I  CUT-OFF  COUPLING 
I  Send  for  Catalog  and  Special  Bulletins 

I       The    Baldwin    Chain    &    Mfg.    Co.,    Worcester,    Mas*. 

^iiitiiiiimiiiiidiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiMiiiiniiiiiiiiiJiii   iiiiiiiiiiiiiiiimiiiiiiimiiimiininii' 

llinilllllllllliiiniiiiMiriiiiiiiniitiiiniMirtiitiiiiiiiiiiiitiiriiiiiiiiitiiiiiMiiiiiiiiiiiiiiiiiiiiiniiiiininiMtiinMlilitiniMiilinimimii 

"TOLEDO  CRANES" 
Fulfill  Every  Requirement 

Save   Time,  Labor  and  Space  g 

THE  TOLEDO  CRANE  CO.  I 
BUCYRUS,  OHIO  | 

imiltlllllniltilltliniinililiiiiiiiiittiiiiiiiiininiiiiiinilllinillillMlliiHiniiiinnMillltliiliniinllilillllltiiiiininiiuiiliiltlMllliminis 

mniiiiiiiiii   I   if   Ill   iiiiiiiiiiiiimiiiiiimimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii   iiiiiiiiimMiimiiiiimiinnmiiu 

B 
E 
B 

A  One-Man  Hoist — a  100-Purpose  Crane   |   I Visit  Booth  611 

International     i      i 

You've  been  cutting  machlnlns  costs,  and  material  costs — how 
about  handling  costsY  Oon't  use  gangs  of  "huskies"  when one   man    can    lift,    load    or    Imnsfpr    il    with    a 

CANTON  PORTABLE  CRANE  &  HOIST 

Get  Catalog  E-26 CANTON  FOUNDRY  &  MACHINE  CO. 
Canton,  Ohio 

f     New  York  BaJetroom:    45   West   I8th   St.      Brport   Fi9j>reBentativ€» 
I     PurchsMni   Bureau,    45   W.    iSth   St.,   New  York   City. 
i^itnimiimimiiiiHiiHtiiiiiMiHfriniiiiiiiriiiMiiniiiitiiiiHiiiiiiiniiHiiiiiniiniiiiiKiiiniiiitiiniimiiniiiniiiiiiminMiniii^ 

gnuuwiminiiiimiiiiiiinniiuiiimimimuiiwiiiniimniiiiijiiMuuiinMtiiiiiiiHNniijMiuiiiiiiiiiiiuHiiniiuiiiiiimiiiiw^ 

CULLMAN 
Sprockets  and   Chains 
In  stock  and  to  order.     Send  for  Catalogue. 

CULLMAN  WHEEL  COMPANY 
1349  Altgeld  St..  CHICAGO,  ILL.  I 

jdnimiMiiiiniimiiniiiiiJiiiiniiiiiuiiMiiuiiiifiiiiiiuiiiiiiiiiiuiiiiiuiiiHiiimiiiuiiiiiiiuiiMiiiiiiiiiiMiiiiiiniiiiiiiuiiiniiiiiiiiiiuS 

Eighth  National  Exposition 
of  Chemical  Industries 
Grand  Central  Palace,  New  York 

September  llth  to  16th 

MORSE  CHAIN  COMPANY,  Ithaca,  N.  Y. 

%nniiiiiiiiiiiiiiiiitiiiiiiuiiiiiuiiiiiiiiuiiiiiiiiiiiiiiiiiimimiiiiiiininmniiiiiiiiiiiiiiiriuiiiiiiimiinnniiiiiiiiiiiiiii 

ijiuniiiiiuum 

I  aSO  Chene  St.,  Detroit,  ana  in  Principal  Cities  = 
JniiiiiiiiiiMiiiiiiiiiiMiiiiniiiiiiitiiuuniiiiiiiiiiiiiiiiuiiuiiiiiiiiii'iiiiMiiiiiiiiiiiiiuiiMiniiiiiiiiiiiiiiiiiiiiiiniiiMiuinmiiiiuiiiiiUI? 
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Drill  Press  Operation  Improved  by  Auburn  Thrusts 

Fig.  11 

The  Small  Sensi- tive Drill  Press 

gives  better  serv- k-e,  when  the 
thrust  of  thf 
spindle  Is  cared 
for  by  an  Auburn 
Pall    Thrust. 

Steele    Brass    atui 
Bronze  Balls. 

AUBURN  BALL  BEARING  CO. 

Flff.  13 
The  Heavy  Radial 
Drill  delivers  more 
power  to  the  drill 
point  when  the  thrust 
Is  taken  on  an  Auburn 
Ball    ThuLst    Bearing. 

AUBURN  BALL 
BEARINGS 

will  improve  your  ma- chine operation.  Send 
particulars  of  your 
problem  and  ask  for catalog. 

25  Elizabeth  St.,  Rochester,  N.  Y. 

JlllltllltlilKlltlltlll   ttlUllllllllllltlllllllllllllllltllllllllllllllllllllltlllltlllllllllllliniltMllllllllllltllltlllllllllllMllltllMirillllllUllU jiiniiiiiiuiiuuiiitiiiinoiiiiirHiiniiiiniiihiinnNiiniMiiniiiiiiiiiiiiiiiimiimiiuiiiitiiiiuiiiiiiiitiiriiiiiiiuiiimiiuiiiiiiiuuuilitllB 

FAFNm 
TABURmmitm 
mmffMimm 
Tmmms 

THI  mm.  BEARING  COMRW 
CONRAD   PATENT  LICENSEE 

NEW  BRITAIK.CONN. 
NEVr  YORK     CHICAGO    CLEV£LAND  DETROIT 

ANHUIAR    BALL   BEARIHC 

.-iiiiiiimimmimii   iiimiiiiiiiiiiiiiiiiiiiiii   iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiim   iiiiiiMiiiiiiiiiiiiiiiiiiiiiiiriiiiujiimiiiimiriiiiin 

^lllllliiiijiiiiiiiiiiiiiiiiiiiiirijiriiuriiiiiiiilllliliiiiiiiiiiuiiii   iiiimiJilljlljiiiiliiJjiilllliiiiJiiillllllllllllllllJlirllliiirillilllllllllllllll'^ 

ForDirect-Gonnected  I 

~Iiriii\ditj 

P 
^achinem  5haft? 

Smith  &  Serreil,  43  Central  Ave.,  Newark,  N.  J.   | 

For  Gravity  Roll 
Conveyors 

The  last  argument  against  modern  bearing 
equipment  for  Gravity  Roll  Conveyors  is  re- 

moved by  the  use  of  inexpensive  Schatz  "Com- 
mercial" Annular  Ball  Bearings.  At  a  very 

slight  extra  cost  long  and  uninterrupted  service 
is  absolutely  assured. 

Inexpensive.  For  moderate  radial  and  radial 
thrust  loads  at  3000  r.p.m.  or  less. 

Catalogue,  discount  sheet,  samples. 

ForUneJhaftii^ 
SEND   FOB  BULLETINS 

-.iiMiiiiiiiijiiiiuiuijijiiiiiiiiiiJiiiiiiiiniiiiiiiiiiiiiiiiiiiiiijiriiiiiiiiiiiijiijiiijiiiiiiiiiiJiiiiiiuimiiiiiiiiiiiiiiuiiiiiiiimiiiiiiiii   ml 

=■'"""""""""'"111""   iiriiiiiiiiiiiiiiiiiiiniiiiiiiiiiiii   iiiiiir   iiiiiiiiiiiiiiiiiiii   I   iiiiiriiiiiiiiiiiiiiiiiiuimiiiiiiiiiu: 

STROM  Chrome  Steel  Balls  have  estab-  | 

lished  the  highest  standard  for  uniform-  | 
Ity,  accuracy,  finish  and  resistance  to  | 
wear.  They  receive  preference  where  | 

quality  is  a  paramount  factor.  | 
Write  for  samples  and  prices.  i 

mm 
BMLS'^ STROM  STEEL  BALL  CO.  I 

OAK  PARK   (Chicago  Suburb),  ILL.       § 
=<"<   "i">"U""ii"iiimiiiiiiJUll   lllllillHlllllll   iiiiiiiimiiiiiiiriiiiijiiini   iiiiiiijiiii   uiiijiiiiiiiiiiljiillilliiiiiiii 

^iiiiiitiiitiiuMiiiiiiiiiiiiriiiiiiiHiriiiiiiiiiiiiiiiriiiiiiiniiiiii]iiiiiiiiiiiiiiiiiiiii[iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMitiiiiiiiiiiiiiiifiiiiiiniiiiiiii5      uiiiiiMiiiiiiiiitiiiiiiiuiiHiiiiiiiiuiiiiiiiiiiiiniiniiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiijiMitiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiimiiiiiiiiiriullili 

The 

Schatz  Manufacturing  Co. 

Poughkeepsie,   N.  Y. 
Pacific  Coast  Representatives  : 

I  1031  Polk  St..  San  Francisco,  Cat. 

^iiiiiitiiuiitiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiniiitiiirMiitiiiiiiitiitiiiiiiiMiiiMiitiiriiiitiiiiiuiiiriiuiiiriiiiiiiiiiiiiiuiMiiiuiiiiimiiiiiuiiiiu 

•OR/V\ 

PR  ECISION 

■  y^- "  C  ̂ E''  RINGS 
y^of-  Speed.   Silence  and  Servjce 

I  "AETNA'; 

D**""  Guaranteed  to  be 

_^^_  >«a&i^»«»  noiseless.  Specially 
nFARINGS  adapted    for    ma- 

■'^"■*""'***'  chinery      of       all 

Radial— Angular  Contacl- 

-ThruBt    descriptions.      Put yovr  bearing  prob- 
__     — — .       lem  up  to  u$. AETNA  BALL  BEARING  MFG.  CO. 

213-231  Institute  Place,  Chicago,  111. 

'''"'"'"'""""""   """"""'"'"""iiriiiijniiimuiuiiiijiimiijimiijiijiiiijiiiiiijiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiniiiiiiiijiiiijiMjT     ?iiNiiniiiiniiiiiiiiiii   itiiiimriiii   jiiiiiiiiiiiiiiijiiimiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiniiiiiiiiiiiiiiiiiiuiiiiiuiiiiiiiiiuummimiiS 

THRUST  Ball  Bearings,  Angular  Contact  Thrust  Bearings  and 
Angular  Contact  Radial  Bearings  made  to  your  requirements 

and  dimensions.  Star  Ball  Retainers  for  Thrust,  Magneto  and  Cup 

and  Cone  Bearings.    ' 

The  Bearings  Company  of  America,  Lancaster,  Penna. 
Western  Sates  Office,  1012  Ford  BIdg.,  Detroit,  Mich. 
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/ \ 

Boyer  and  Keller 
Chipping  Hammers 

Made  in  a  Complete  Range  of  Sizes 

TTSEFl'L  In  everj-  shop  (having  eonipressed  air) 1^  for  chipping  uluniinum,  gray  iron  and  Kteel 
ra^ttngs  and  alloy  Htet*!  ingots,  caulking  uf  every 
nature,  trimming  flush  head  rivets,  beading  Hues, 
etc.  These  are  only  a  few  of  the  Jobs  which  can 
be  performed  at  greater  speed  with  less  effort  by 
the  use  of  these  tools. 

Ask  for  Bulletin  600 

Chicago  Pneumatic  Tool  Co. 
6  East  44th  Street,  New  York 

Sales  and  Service  Branc/ies  all  over  the   World. 

TIREX 
(ALL  RUBBER) 

Portable    Cord 

Tirex  Cord  is  noteworthy 

because  of  its  clean  outer  sur- 
face. It  may  easily  be  wiped 

clean  when  soiled  and  is  al- 

ways ready  for  the  next  job. 
It  does  not  collect  and  hold 

dirt  or  grease  and  will  not  ab- 
sorb moisture. 

Send  for  descriptive  circular 

0 

§      I  MANUFACTURERS  | 

I  I  aOl  DEVONSHIRE  ST.   BOSTON  9  | 

II  CHICAGO  SAN  FRANCISCO  | 

r.iiiiiiwnimiiiiiiiniitiniiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiii:iiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiniiiiiiiiiiiiiin     niiiiuiiiiiiniiniiiiiiiiiiiiiiiiiiiiiiiii   iiiii   iinii   iiiiiiiiiiii   11   1   11   iiiiuiiiiiiiiiiiiiiiimiiiiimuiiimiii? 

miiuiuuiHiiiiiiiii   uiiiiiiiiiiiiiiiimiiiiiiimiiiiiiiiiiiiiiii   iiiiiiiiiiiiiiiiiiiiiiiiiiiiiii   mil   iiiiiiiiiiiiiiiiiiiiiiiiiiiiii-:i     011111111111111   iimiiiiiiiiim   uiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii   uiiiiiiiiiiiiiuiiniiiiiiiiiiiiiiMiiiiiiiiiiiiiii   iiic 

i  HYDRAULIC 
I  VALVES  AND  FITTINGS 
I  Watson-Stillman    valves    are    designed    to    perform    their 
I  functions   with    ease    and    safety.       The    materials    are    the 
I  best  obtainable,  and  each  valve 
I  or    fitting   is   tested    to    a    safe 
I  overload. 

I  Our  line  embraces  an  almost  endless 
I  number   of   combinations   designed    to 
I  meet     the     varied      requirements     of 
I  hydraulic  systems. 

I  Write  for  Catalog* 

The  Watson-Stillman  Co. 
42    Church    Street,    NEW    YORK 

McCormick  BIdg.,  Chicago 

'****<"'»""■■»   ii"<itiiiiitiiimiimiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiMi   iiiiiiiiiiKii;)   iitiiiiti   11111111111:1 

UtIUMHIIIIIIIIIIIMIIIUIIIIIII   null   liillMIIUIIHIIIIIIIIIIIIIIIIIIDIII   IIIIIIIIIIIMIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIKIIII   it   I» 

Talk  About  a  Flexible 
Shaft  Outfit!! 

Here' 

! 

I 

•  one  that's  up-to-the-minute  in  every  respect — price   and  al)  - the  new  »«.5  HERGl  H-'J50.     Has  a  universal  motor  enclosed  = in    an    aluminum   case  having   a  s 
base  and  handle  all  in  one  piece.  £ 
This  makes  it  easy  for  the  work-  I 
man    to  pick   it  up  and  carry  it  I 
Id    his    work.     It    is    the    ideal  i 
flexible   shaft   outfit    for   pattern  = 
makers,  toolmakers.  die  makers,  = 
machinists  and   others.  | 

Investigait.  | 

HERGI   MFG.   COMPANY  i 
C«n.  Sales  Office  and  Factory  1 
5th  St.,  Bridgfccort,  Conn.  I 
Goodchild  &  Partners.  Ltd..  London,  England-  At-  i 
Ltd  ,  Copenhagen.   Denmark.  I 

'"""""""I"   """   "   llnillllilininmill   rr   iimikiiiiiiiiiiii   uiliiiiiir. 

Running  Hot  or  Boiling  Water  | 
Instantly  at  Low  Cost  1 
Easily    attached    to    any   water    faucet  | 
and    with    this   Instantaneous   Electric  i 
Water  Heater  you  get  clean  sterilized  | 
hot    or    boiling    running    water    right  | 
out  of  the  faucet,   all  day   if  you  de-  | 
sire.      Cold    water    out    of    the    same  I 

faucet  by  just   a   turn  of  the   handle.  | 
Can   be   operated   on   either   direct   or  I 
alternating  current.  | 

Cunvenient    In    the    shop    for    wash-  = 
iiit?  tiK'  grease  or  dirt  ofF  your  hands  r 
III    iiistanlaiieous    sterilized   water  for  i first  aid  rooms.  § 

iOOO    in    ifoij*    use — tt'rile    to-tan  i for    deacriptive    matter    and    prices.  | 

I  Bridgeport  Machine  &  Tool  Mfg.  Co.,  Inc.  | 
=  Bridgeport,  Conn.  = 

~.iitiiiiiiitilullllllllli!ll)lllilllliMlllliMlllllMllltllluijiiiiiliiiiiiiiiiiiiiliiiniiiiiiniiriiiiiiiiiiitiiHiiiiiiiiiiiniiHlllliniinilltilllllliHii 

i^nMlltllllllllillllMlllllllllllllllllNlllllllllllllllillllllilHIIIIillilllllllllllllljIlljlIIIIIIIIIIIIIIIMIIIIIIilllllilllllllllllllJIilllllllllllllltimH'. 

I   BURKE  ELECTRIC  CO.  I 
i  ERIE,  PA.  I 

I         g;g:  MOTORS^  ^GENERATORS  I 
I   MOTOR  GENERATORS,  ARC  WELDING  EQUIPMENT  | 
=     Sales  omen :  Buffalo,  Cleveland,  Detroit.  Brie,  New  York,  Philadelphia.  PiHsburgh  = 
=     Sales  AuCucies:   Underwood  Electric  Co.,  Cincinnati;   W.   T    Osboni.   Kansas  City  i 
iniiiiiuiiniiiiiiiiiiiMiiiiiiiiiriiiimMiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiHiiiniiiiiiiiniiiiiiiiiiiriiTiiiiiiiiiiriiiiiiiiiiiiiiiuiiiiiiiiiiiiuiiuiiiiiiif. 

t:iiiMiittiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiNiitiiiiiiiiiiiiiiiiiiiliiiiliiiliiliiiliiiiiiiiiiiiitiiuiiuiiiiiiii<iiiiiimiiiiiiiiiiiMi>iiiiinil'i 

I     Forein  Asenta: 
I     laotic  Baltic  Co 

-.iiiiiiiiiiiiiiiiiiiiiiiiiiMiiMiiMiniiMitiiiiiiiiMiiiiniiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiJiiiiiiiitiiiiiMiMiiiiiriiuiiiiimiiiiiiHii: 
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a<inininiiiiiiiiiiiiiuiiiJiiuiijiiiiiiiiirijiiiiiiijiiiuJiuiuiijjiiii]iiiiiiiui>iiiiiiiiuiiiiiiiijjiijiiiuijiiimiimiumuiuiiHiiuiiiHiiuiniy     giiiiuuiiUiiiiiiiiimiiiiiuiiiiiUiiiiiiuiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiuiiiiuriiiiiiiiinirniiiiiiiiiuiniiiiiiiiiuiiiiiiuiiiiiiiiiiiiuuiuiMllt 

Run  Those  Nuts  Down 

"Strand"  POWER  Nut  Setting  Machine         I 
Made  in  several  sizes.  | 

Write  us  I 

N.  A.  STRAND  &  CO.  | 
Manufacturers  1 

Flexible  Shafts  and  Equipment!  | 

I  625  Jackson  Blvd.,  Chicago  1 
^iimiiiiniiniiiniiiriiniiiiiitiiitiiiiiiiiiiiiiiiimttiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiii'iiiiiiiiiiimiii   iiiiiiitiiiiiiiuiiriiiiiiiiiiiiiniminiii 

yiiiHiiiitiiiiiiiirMniiiiiinriifMiniiiimiitiiitiiiiiiMiitiiniininriiriitiiiiiiiiriiiiiritiiHiiirMiniiiiliiiiitiilriltllHtnHillilllllllillllullllij 

Showiuc  EtoUns  PomU in  Use 

The"Luma" Saves  the  Minutes 
That  Mean  Dollars 

I  Getting  a  good  job  of  marking,  demagnetizing  tools 
I  quickly  and  eftectively,  doing  a  little  spot  annealing 
I  here   and   soldering   there    is   the   repertoire   of   the 

I  "Luma"  Electric  Etching  Pencil,  Demagnet- 
I  izing.  Soldering  and  Annealing  Point. 

I      Its  low  cost  and  high  efficiency  make  it  a  necessity 
I      in  both  large  and  small  shops. 
I      Get  in  touch  with  us  for  details. 
a 

I        Luma  Electric  Equipment  Co. 
I  405  Spitzer  Bldg.,  Toledo,  Ohio 
§l/iirriiiriiniiniiriiiMniiiiiiii>iiiiiiiiiiiiiiiiuiiJiiiiiiiirniiiiiiiiiiiiiiiiiiiiiiiiiiiiiJiiiiiiiiiiiiiiiuiiJiiiiiiiriiiiiiiirimiiiimimiiiiuiiiiiE 

SluiiiinHiiiuiiaiiiiiriiiiiiuiiiiuuiiiiiiiiiiiiiiiJiiiiiiiuiiuiiiiiiiiiiiiiiuiiiiiuuiiiuiiiiiiiiiiiiiiiuiulliuuiiimiuiiuiiiiuiiiiiiiiiirriip. 

The    Pioneer   Portable 

ELECTRIC  DRILLS 
and  Grinders 

=       3 

All  styles 
and  sizes 

Louisville  Electric  Mfg.  Co.         |    | 
Incorporated  =      i 

Louisville,  Ky.,  U.  S.  A.  I     | 
iiiiiuiiiliiimiiiiiiiiiiiiiiiJMiniiiiiimiiiiiiiiiriiiiiiuiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiJiiiiiiiiiiiiiiJiiiiriiiiiiiiijiiijjiiiiiiiiriiiiJiiiiriiiiiiiii;      | 

^lltlllliniluliuilinMiiiilliluillillilliuiluililiuiJiiluilllllllllliillllliiiniiiniiuiiiiliiillllillllllliliuiiiiiiiiMMiillminiiiiiiiriiiiiiiii'i      = 

=  Portable  Electric 

I  Drills  and  Grinders 

Complete  line  of  sizes  suitable  for  D.C   A  C and    Unisrersal   current   tested  to   U.    S     Navy requirements.  ' 

The  Neil  &  Smith  Electric  Tool  Co, CINCINNATI,  OHIO   , 

Type 
L2n— 14   in. 

Universal 
Catalog  NOk   9 

A  Super- Powerful 

Extra- Durable 

Bench 
Grinder Remarkably  smooth,  easy  action  dtie  to  4 

ball  bearing-8 — good  for  load  100%  above 
wheel  capacity.  No  outside  oil  holes — 
lubricate  once  a  year.  Dust  can't  get  in  to 
bearings  or  motor.  Note  pleasing  lines  I 
We  build  these  grinders  for  wheels  from 
8  in.  X  %  in.  to  14  in.  x  2  in. 
Mai/  tee  tend  BiMetin  No.   10 1 
make  portable  electrio  drilU. 

Also 
GLO 

lUlinuiliniJtiiiiMniinintMiMiiiiiiitiniiijitiiiHiiitMiniittiiiiiiiiniiiinintlmiiiiiHiMttiiiiKiiirnitiiiiiiiiiiitiilliniitifltHiniiiili!: 

The  Glow  Electric  Co. 
Cincinnati,  U.  S.  A. 

fimiiuiiuiiuiuiiiiiiiiiiiiiuiiiiiiiiiuiiiiiiuiuiiiiiimiiiiuiiiiiijiiijiiiiiiiiiiiijiiiriiiiiiiuiiiimiiu   uijuiiuiiiiiijiiiiiiiiiiiiiiiiiiiS 

s;iiiiiiMiMiiiiimmiftiiilililliiiiiiiiiiiiiiti)liliiliiiiiiiiiriiiiiiiiii 

OOLS  I 

iiiiiiMiriiiiiiiiiiiiiiimiiiii 

RELIANCE  MJUCmr  | 
"Keiiance  KiecTric  dt  KugfflWHn^nr^tHilvanlTo^id.,  Clevelaa3I^T  H giiiiiiuiiniiiiuiuiuuiiiwumiiniiiiiHiiiiiiuiiniiMuiiuiiiiiiiiiiiiiiiiiiiiiiiiuiiiitiuimiiiuiuiiiimiiiuiuiiiiiiiiiitiiniiiuuiiiiiiiirF: 

IIIIDIIIIIIIHIIIIFIIIIIIIIIM   MlllllimiNtMllllMMimillMlllllllUIIIIIIIIIIIIIMIIIMUUIMIIIIIllUMUIUimMllllllMIIIIIIMIIIIIlJIIIIinnilllllllllUUIIIIIIIIIIIinillllUtS 

Westinghouse  Motors  for  Driving  | Machine  Tools        | 
Every  type  and  size  for  every  kind  | of  service.  | 

Westinghouse  Electric  &  Mfg.  Qk*  I 
East  Pittsburgh  I 

=  -^^^'  Offices  in  45  American  Qtiea  I 
Sljuilliuiillliuiiiilliuiiliuiliujjillliiiiiuuuuilillllliniiuiilliliiiiiiiiuiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiuiiiiiiiiiiniiiiiiiuniiuuillllllf? 

Expensive  Equipment  Is  Not  Always  Necessary 
Take  U.  S.  Electric  Tools  to  the  work  and  save  four-fifths  of  the  time 

usually  required  on  each  job.  Every  kind  of  portable  drill,  grinder 
and  buffer  ready  for  prompt  delivery.     Write  for  Catalog. 

THE  UNITED  STATES  ELECTRICAL  TOOL  CO.,  Cincinnati,  Ohio 
New  York  Office,    50    Church   St.  Philadelphia  Office,   Bourse  Bld«. 
Chicago  Office,  54D  W.  Washington  Blvd.  Boston  Office.   12   Pearl   St. 
Detroit  Office,   Marqurtts  Bldg.  Bt.  Louie  Office,     1958    No.    Broadway 
Pittaburah  Office,   2138   Oliver  Bldg.  Cleveland  Office,   Bangor  Bldg. 
Houston  Office,    213    Cailer   Bldg.  Milwaukee  Office,  915   Majestlo  Bldg. 

Kaiiws  City  omee^  Sll  Delaware  St. 



68 
Buying— A  MERICAN     MACHINIS  T— Section 

Vol.  56,  No.  26 

yunnrauinii lUiuiuumiiiiiiiitmiiiiiiiiiittiiimiiiiitiirriiiiiiiiiiiiriiiriiiiiiiiMiiiimiiiitiiiiiiiiiiiniiitiiiiniiniiiuiiiiniiHiiiiiiinrg     giuiuuiiiiiiiiiiiiiiiiiiiiitMitiMMuii 

NEWARK  GEAR 
airjiiiiiiiiiiiiriiiiiuiiiiiiiiiiiiiiiiMuuiuiiiiiiiii/iiiiiiiiiiiiiiin 

I  i» 

The  CROSS 
Gear  Tooth  Rounder 

haB  more  salient  features 
than    any    other   machine 
doing^    like    work.      It    is 
sell-centering,      self -locat- 

ing- and  self-indexing-;  re- ciuire*    no     attention     to 
these  troublesome     points, 
these  troublesome  points, 

quality   can    outclass 
any  other  known 
method.    Tliree  sizes 

— u|j  tu  coin,  diam- eter. 

Details  on     = 

request.         = 

CROSS  GEAR  &  I 
ENGINE  CO. 

Detroit,  Michigan    | 

p.iiiitiiiiiiiriiirMiiniiiriininimiitiiiriiiiHiiiniiHiitiiiiiiiiiitimiiiiitiininMiiiiriiiMiiitiiiiiMnii   iiiiiiiiiiiiiiiiiiiiiiiiiiiuriiiiiitiiS 

t:iitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiniiitiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiii)iiiiuiiiiiiiiiiiiiiiitiiiiiiiiiiii(iiiiiiiiiiuiiiinii^ 

I  Newark  Mobbing  Machine 
i    Wie  growing  use  of  herrinsrbone-ffears  demands  that  they  be  cut  OD  ̂  
§    the  proper  machine.  = 
§    Tlie  NEWARK  Hobbing  Machine  is  designed  just  for  such  work  as  I 
5    berrinEbone  a;nl   helical   jiears.    It  saves   time  in  setting-  up  and  in  = 
S    cutting;    and   time  represents  money.    The  gears   are   cut   witli    the  = 
=    greatest  accuracy.  | s  = 

J        Newark  Gear  Cutting  Machine  Co.  | 
Henry  E.  Eberhardt,  President  I 

I                            65  Prospect  St.,  Newark,  N.  J.  | 
'WrmriiimiiiiiiniiiimtiiniiintiitiiiiiiHitiiiiiiiiiiMiiiiiiniiiiiinnilltliniiiiiiiniiiniiiiiimiimilluilluriMiiimillllttilinillllllllli 

mmiiiiiiijiiu'iuii   nn   miiimiiiiuiiiiiiiiuiiiiiiiiiiiiii   iimiiiiiiii   i:i!i   iiiiiniiiiiii   iiiiiiiiiir   iiiiiiiiinu 

The  Best  Cost  Less  | 
in    the    end    because    quality  | 
gears      wear      slowly      and  | 
stand  severe  service  without  | 
breakage  danger.  | 

We   have    unusual    facilities  I 

for  cutting  all  sizes  of  bevel  i 

gears  accurate  to  your  speci-  | 
fications.      We    are    also    in  | 

position  to  make  prompt  de-  | 
liveries.  | 

Make     your      gear      needs  | 
inoiun    to    us    and    ive    iviH  s 
submit  estimates.  i 

THE  BILGRAM  MACHINE  WORKS  | 
I                  1233  Spring  Garden  St.,   Philadelphia,  Pa.  i 
fmiiiiiiiimiimiMiniinininiminiimiiiiiinirMiiiiMnhniiinmiiiimiimirmiMiimirMiiiiiiimiiiMiiiinimiitMirM 

ttoiiiiiimuiiUJiuuiiimHiiuiiiuiiiiiHiiHimiiiuiiiuiiiiiiiiiiiiiMiiMiiuiiniiiiiiiiiiMniinHniMiiiMiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiii:;      aiMiiiuiniiniiiMirHiiiiMiniiiiiiiriniMiiiiiiniiiinihinHiMiMniHiMiiiiiiiiirniMiiiiiuiMiiiMiiiiiiiniiiiiuiiiiiiuiiiiuiiiiiiuiiiiiuiiiH 

i 

Greater  Hourly 
Production 

Quick,  forceful 
squeezing  hammer 
blows.  ;:.00(>  to 
0,000  per  minute, 

give  that  superi- ority to  a  Dayton 
swaged  product 
that  creates  da- mand.-  Let  us  tell 
you  how  well  the 
Dayton  is  serving others  in  your 
same    line. 

I         TKe  Torrington  Co.,  56  Field  St.,  Torrington,  Conn.  | 

I  Excelsior   Plant — Successor   to    Excelsior   Xeedle   Company  B 

=      Coventry    Swaging    Co.,    Ltd.,    White    Friars    Lane,    Coventry,    England.    Agents  ~ 
i      for   Great    Britain.     Penwitft    Freres   &    Co.,    8    Rue   de   Rocroy,   Paris,    France.  S 
=      Italy,    Belgium,    Suatri,    Portugal    and    Switzerland.  | 
^iiiimimiMmiiimiininitiiiuiiiiiiiiiMiiiiiiniMiitiiiiiiMiiuiiiiiNiiiiiimmuiiiininiNiiiiitniimiiiMiiMiiiiiiiitmiiiuinm 

Adams  -  Farwell 

GEAR  HOBBERS    | 
Write  for  Catalogue  No.  809  i 

THE  ADAMS  COMPANY  ou^Z^'i^i'S.s.A.  | 
'jwiiiiimiiiiiuiuniiir  r   m   iiii   f   in   iiiiiiiiiilliiiiiii   iiiiiiiiiiiimiii:   iiiiiiirii"iiiiiiiiiii   f. 
■nnimniiiiiiimiHintiiiiiinitiiimiiiiiiiiiiiiiMiiiiriiiimiiimiiiniiiiiiiiiiiiiiiiiiiiiniii   iiitiiiittiiiiiHin   tHiiniiiitiiniiiiitts 

High  Duty  Shapers  and 
Automatic  Gear  Cutting  Machinery) 

UTAIU&HtD  leu 

AUTOMATl'e^gAR  ANoTicWCtfirriNO  MAgMINERY 
CNANCtLtOR  AVC.^ 

^HUiiiiiiiMiiiMiuiiiiMiiiiiMniininiiiiiinfiiMniiiiinMnMiiiiiMiiiiiiiiiiiiiiiiiiiiiMiiniiininiiniiuiiiriiniiiiiniiuiiiiiniiniiiiiniiin 

iJiiiiiMniMiMniinihiiMUMiiiiiMiitiihiiiniMiiuiitiiiiiiitiiuiiiiiiiiimiiuimiHiiNiiuiuiiuiuiiHiiniiNiiiuiuHmiuiiuiiuiiiiniuiiM: 

CLUTCHES  for  all    |  |  gear  Cutters-^Gear  Hobbers 
purposes 

Quick  shipments  from 

large     finished     stock. 

Hiiriaril  Clutch  &  Mchy.  Co. 
Elmira,  N.  Y. 

uiiinuiiiiiiiiiniiiiiiiiinmiiiiiiiiiiiiiuiiiimiiiimiiiiniiiiiuiiiiiiiiiiiiiiiitiiiiiii   iiiiiiiiiiiiiiiiiiiiiiiiiiiiS     S 

I  For  Spur  and  Spiral  Gears 

I  A  complete  line  of  automatic  machines  for  auto- 
I  motive  and  industrial  requirements. 

I      The  Cincinnati  Gear  Cutting  Machine  Co. 
=     {Subtidiary  of  The  Cincinnati  Shapcr  Co.)  Cincinnati,  Ohio    | 
^iiiiiiiiiiiiiiiiiiiiimimiiMiiniiiiiiiitmiiiiiiiiiiiiiiiiiiiiiiiiiiiimitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiimiiiiiiiMiiiiiiiiiiimiitiitiiMiiifi 
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One  feature  would  be  sufficient 
to    warrant    the     installation     of    ATHOL-STARRETT 
Vises,  but  note  the  many: 

In  the  ATHOL-STARRETT  Vise  the  handle  stays  put; 
it  can  be  moved  instantly  to  any  convenient  position  with- 

out engaging  the  jaw  screw  and  is  never 
in  the  way; 

The  positive  clamp  locks  the  swivel  base 

at  any  point  in  the 
circle,  and  never sticks  or   slips; 

A  powerful  jaw- screw  with  buttress 

type  pitch  elimi- 
nates backlash 

and  "holds"  no matter  what  the 
leverage. 

These  features  are 

backed  by  a  gilt- 
edged  warranty 
and  are  worthy  of 

a  trial.  The  par- 
ticular vise  shown 

proved  so  satisfac- 
tory that  it  sold  40 

more  within  a 
week  in  one  plant. 

Catalog  lists 

the    whole    line 

The  Athol  Machine  &  Foundry  Co.,  Athol,  Mass. 
aiuiiiiiiiMiiiMiiiiiMiiiNiiiiniiMiiiiiiMiHiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiniiiiiiiiiniiniHiiiiiiiiiiniiniitiiniiniiniiiiiiiiiiiiniiniiiii^ 

I  STRONGEST— Last  Longest  | 

REED  VISES       I 
I    The  qualities  which  give  strength  and  durability  also    | 
I   contribute  to  make  them  the  most  Rigid  vises.     Send   | 

for  booklet.  I 

Reed 
M  anuf  acturing 

Co. 

Erie,   Pa. 

^   liiiiiiiilillillllimtllimiimiMirr   iiliilrMJimillllllimiiiliniilii   niiiiiin   iril   iiiimiiiiinimiiiiiimjmi   rm 

^iniiiiitiiiiiiiiiiiiiiiiiiiiiiifiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiitiiiiiiiiiiiHiiiiiiiiiMniiiiriiiiiiiiiiiiiiiiiriiniiiiiiriiiiiiiiiiiiiiiiiiiiiiti/. 

TDternational    Standard 
Scleroscope 

(Hardness  Tester) 

DRILL 

VISES 
Drill 

SPEEDERS 
KNURL  HOLDERS 

For  Turrets 

The  Graham 
Mfg.  Co. 

Providence,  R.  I. 

Great    Britain  —  Burton, Griffiths  &  Co. 

f  ranee,  Italy.  Switzerland, 
Spain     und     Hulland— 
Feiiwick   Frered   &  Co. 

^iliiiiiiMiriiiiiiiinMnntiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiitinriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiriiiiiiiiiiiiiiiiiiii: 

UiiMiiiiiuiiiiiiiiMiiiiiiiiiiiiinMiiinniiinriiininiiiiiriiiiiiiiiiiiitiiiiinriiiHiiMiMiMiiiitniititiiiiiiiiiiiniL' 

I    Have  Us  Broach  It 
=  Broaching  cuts  cost  on  keyways. 
i  Bplinea,  oil  grooves,  gear  teeth,  and 
=  countless  regular  or  irregular  shaped 
E  holes.  Send  your  problems  to  the 
I   originators  of  commercial  Broachiug 

I    Remember — "LapoUite    of    Hadson" 

I  Lapointe  Machine  Tool  Co. 
=  IIuUhuu,     >Iuh8. 

"iiiliiiiiniiiiiiniitiiiitiiiiiniriiiiiiiiriitiiiiMiiiiitiiiiiiiiriiiiiiiiiirtiiiiiiiiiiitiiiiiii.iiiiiiiMiiiiiiiiiiiiiNiiiiiiiniMiiiiuiiuniiiuiimui: 

HitiiiniMiinininiiininiiiMHiiniiiiiiniiiiiiiiiiiiiiiiiiHiifiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiniiriiiiiHiiniiiiiiiriiiiiiiiniiiiiiiiiiiiiiiiniiiiiiiii: 

The  Shore  | 
Scleroscope  | 

J9   now    used    in    hundreds    of  i 
plants     lor     its     accuracy     in  | 
hardness   testing-.    It    is  direct  e 
reading  and  can  readily  be  op-  = 
erat(  d      by      anyone.       Ranges  = 
Irom  softest  metals  to  hardest  s 
steels   without   adjustment.     It  = 
is  invaluable  in   ordering  ma-  = terials    to    specifleations.     The  | 
iree  boolilet  will  interest  you.  | 

The  Shore  | 

Instrument   &    Mfg.  | Company  | 

Van  Wyck  Ave.  and  I Carrl  St.  i 

Jamaica,  N.  Y.  = 
3llllllllliuniiuiuiiiiiiu)iiu(iiiiiiiiiiiiiiiiniiliiitiiiiiiininiiiiiiiilllimilniinilillilllti!iliiiiiiiiiiuaiiiiiiiiiiiiiiiuiiiiiiiiiiiiliiiilillj^ 

uillulllliriinilliliiiiiiiliiiiitiiiiiiiiiitiiiiiiiiiiiiiiriiiiiiiiiiiiiiijiifiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiitriitiiiiiiiiiiiiNiiiiiNitKiiimiiiiiillllitC: 

The  Skill  is  All  in  I 
the  Machine  | 

ROTARY  SWAGING  is  the  modem  | 
and  economical  method  of  forming  S 
solid     or     tubular     circular     metal  i 
sections    without    waste   of    stock.  5 
The    Langelier    Swaging    Machine  = 
reduces  or  tapers  to  a  circular  sec-  i tion.  sauare.  round,  hexagonal  or  = 

similar  shapes,  hot  or  cold.    We  5 
build  special  swaging  eauipment  i 
lor  Tungsten  Filament  Wire.  i 

Our   policy   Is    to   eciuip   the   machine    in  | 
every     detail     with     work     hoUliiig     and  = 
feeding  devices  that  will  enable  them  to  = 
give   tiie  most   efficient   service   with   un-  = 
skilled  help  at  a   low   upkeep  cost.  = 

Machines    built    to    date    have    capacity  = 
ranging    from    a    pin    point    to    2  %     in.  5 
(llameter  on  solid  stock  and  to   6   In.  on  = tubing.  § 

„»  ,     LANGELIER  MFG.  COMPANY  i 
I'*'''-                        Arlington,  Cranston,  R.  L,U.  S.  A.  J 

iijiiii   nil   iiiiiiiiiiiimiiiiiiniiiiiMii   uiniriiiiiiiiiiiinimMmiiiiimiiiiiiiiiiiiiiiiiuiiiiiiuiiiiiiiiimiiiiiiiiiiiiuiluua 
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lUiuuuiuiiuiiiiiiiiiiiiiiiiiiHiiiiuiinMiiiiiiiiiiiMiDiiiTf     wuniiiiininnimiiiimiiiiiiniuiiiiiiiiiimiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiimiiiiiiiiiiiiiiimimitiiminiiiiiiiin si  s 

We  Make  I  t  Electric  Welding  Machines  | 
Every  type  of 

Gas  Blast  Burn- 
er, Furnace, 

Heating  Ma- 
chine, including 

Blowers,  Etc., 

for  industrial 
uses. 

AMERICAN  GAS  FURNACE  CO. 
1000-lOOS  Lafayette  St.,  Elizabeth,  N.  J.  | 

lumiimiiniiiHiiiniiiuiiiiiiiMiuiiiiMiiiiMiMiiiHiniiMiiHiiiHiiiiniiniiiiiiiiiiiiiuiiiHiiiiiiiiiiiiiiiiniiiiiiiiniiiiiiiiiiiiiiiiiiiiiinin 

iiiiiinuiuinnntiiiiiiiitriiiitiiinriiiiMiitiiniiiiniiiitintiniiiiriiMiiiiiuiiiiiiiiiniiniittiiitiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiriiniiniiiiiiiiiii^ 

Johnson  No.  600  Auto  Blast  Furnace 
A  sturdjT  Furiia<>e  weighing  250  Uin.  net,  I 

Equipped   with   six   power-  = 
fill       Johnson       Atmospheric  = 
Bunsen  Burners  with  patented  i 
Direct-Jet     Regulators,     oilot  | 
lights    and     shut-off     valves:  1 
producing     2250"  F     temper-  = 
ature.    or    about    1800°  F    in  = 
the  firebox.  = 

For    heat-treating     carbon  = 
steel   gears,  parts,   tools,  etc..  i 
or    for    melting    babbitt    and  = 

V'^^^^^^K^W           other    soft 
   metals,    equipped  § 

^^^^^^^m           with  350  lbs.  capacity  melt-  i ■                     »           ing  pot.   can   be  adjusted  up  = 

■     T»^i^o      ■          snd  down.  = 
J      Viftw        W           Melts  350   lbs.   soft   metal  i ^p       view        ̂ p      jj^  50  minutes,  at  a  gas  cost  = 

of  about  6c.  = 
Height  28  in.     Firebox  12  = 

in.  diameter  and  16  in.  deep,  i 

Thafs  our  specialty SPOT, 

BUTT  and  SEAM  WELDERS 
standard  or  special. 

Offices   in   all   principal  cities.     If  not   1  ited   in 
your   phone   directory,   write  us  direct. 

The Machine 

and  Welder  Co. 

I  Warren,   Ohio  | 
oiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiirilriiiiniiiiniuMiiiiiiiiiiiMiiiiiiiiiiiiimtiiiiiiiiiiiiiiitMiiiiitiiiiiiiiitiitiiiiiirKiiiiriiiiiiiiiiiiiiimiiiiiilliin 

uiiiii   iiiiiiiiiiiiiiiiijijjiiiiiiiiiiiiniirijiiiiiiiiiiiiiiiiiiiiiiiiuiijiiiiiiiiiiiiijiiiijiiiiiiiiiiniiiriiuiiimiiiiiiiiiiijiiiuririiiiiiiiiiiriiiiig 

I  Thomson  Electric  Welding  Co.  I 

I  Thomson  Spot  Welder  Co.  | 
I  Lynn,  Mass.,  U.  S.  A.  | 

I      Pioneer  manufacturers  of  butt,  spot  and  seam  weld-      | 
I      ing  machines.     Submit  your  welding  problems  to  Uf       | 

^«iiimmmiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiinii>iii)iiitiiiiimimiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimfmiiiinfiiii5 

SillMniliiiiiiiiiiiMiiiiiiiiiiiiiiiiiniiiiiiiiiiiiniiniiiiiiiiuiiniiiiiniuiiiMiiiiiiiniiiiiiitiiiiiiiiiimiiiiiiiiiiiriiinuHiriiiiiiriiiHluilili^ 

WELDING 
AND 

CUTTING 
Write  tor  Catalog 

m\mm E      PROCESS 

mmiti^ 

jrt(niiiiiiiiiiiiiiiiiiii)iiiiiiiiiiniiiiiiiiiiiiiiiiiiiiutiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiNiiiiiriiiiiiiiiiiiiiiiiiitiiiuiiiiiiiiiiiiiitiiiiMiiiiiiiiiR 

A  new  mixing  principle,  accurate  regulation  of  gases,  elghl  = 
torches   In   ONE — are  exclusive   IMFBBIAL  features.      The  S 
Imperial  Generator  makes  acetylene   2    to   4  cents  cheaper  s 
per   foot  than   you  can    buy   it.      Write   for  catalog.  g 
Imperial   Brass    Mfg.   Co..    1214    W.   Harrison   St..  B 

rhiraeo  = ,=     ̂ iiiiiiiiiiiiiiiiiiiiiiirMiiiiiiiiiiiiiniiiiiiiiiiiiiiiniiiiiniiiiniiiiiriiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiriiiiiiiiiiiiiiiiiiiiiiiniiiriiiiiiiiiiiiiiiiiiiiiiE 

gniniiiiimimiiiiiiiimiiiiiiiiiiiiiiuiiiiuimiiiiiiiiiiiuiimiiiiiiimiiiiiiimi   iiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiimg    |<<mMmimin>irnMnim^^ 
SALES  AGENTS  AND  ENGINEERS  i 
Bepresentlng    a    large    number    of    manufacturers  1 
contracting  through  one  organization  for  all  types  1 
of  industrial  furnaces.      Centralised  responsibility  | 
lor  merall  plant  results.  § 

Out   of  Flame — Progrest  £ 

American    Industrial    Furnace    Corp. 
10  Post  Otfice  Sq.,  Boston,  Mass.  . 

iiiniiiiiiiiiiiiiiiiJiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiuiiiiiiiiiiiiiiii^^ 

i  With  a  special  process  for  iinislied  brass  castings,  | 
I  range  now  includes  brass,  aluminum,  bronze,  tin;  § 
I  lead  and  zinc  base  alloys.  1 
I  Estimates  gleen  from  samples,  drawings  or  blueprints.  | 
=  Franklin  Die  Casting  Corp.,  Syracuse,  N.Y.  i 
niiiiiiiiniiiiiiniiiniMiiiiiitiinniiiiiiiniiiriiiiiiiiiiiniiiiiiiiiiniiiiiiiiMiiiiiiiniiiiiiiiiuiiiiiiiniiiniiiiiiiir. 

iiiiuiujiiiiuniiiniiiiiiriinriiiiiiiiiiiiiiiiiiiiiniiiiiiiijiiiiiiiiiiiiiiiiiuiiiiiuiuiiuiiilliiiiiiiinnniiiiiiiiiiiiuiitiiiiiiiiiiiiiiiiiiiiiiiiiij! !Ji[iHiiiiiiiiimiiiiiiiiiiiiiuiiiiimitiiiiiiiiiiiiiniiiiitiiiniiiiitiiiiiiiiiiiiiiiiiuiiiuiiiiiniiniiiiuiitiiniiiiiuiiuiniiiiiiiiiiiiiiiiiiiimiii 

COLT  AUTOSAN 
Metal  Parts  Washing  Machine 

More    correctly    cleaned    parts    per    hour    at    less    cost    per    purt.      Large 
capacity,     automatic     operation.       Minimum    overliead     and    supervision 
co<t<.      g(— -1    fnr    yniir   rnpy    of    niiijitrntfd.    dp^crlptlve    rirnilnr. 

ftts  Pat^nrt  Rre  Arms  Mfg.  Co.  HartfoixTConnr 
UMnmriMiiriiiiuiiiiiiMiiniMiiiiiiiiuiiiiiiHiinMiiiiiiniiiiitiMniiniinMtiiMiiiiiiuiniiiMiMiiiiiniiniiitMiiiiiiiUMiiiiiiniiiiiiiM 

iiiHiiuuuiiiiuiimiiiiuiiuiiuuiiiiiiinuiiimiiiuiiiiuiuiiiiiiiiiiiiiiiiiuuiiiiiiHiiiiuiiiuiiiiiiuiiuiiiuiiiiiiiiniMiiniiiniiiMiniin^ 

There  is  nothing  better  than  the  Best        | 
To  secure  100%  Economy  and  100% 
Efficiency,  u.se  W.  N.  Best  oil  and 
tar  burners  and  fuinaces  for  Anneal- 

ing. Case  Hardening-.  Tempering,  Forg- ing, Heat  Treating,  etc.  Send  for 
Catalog. 

"There  isnothingbetterthan  theBest"  ^^ 

W.  N.  Best  Fumace  &  Burner  Corp.,  11  Broadway,  N.Y.  Gly         \ 
iiiiiiiiiiiiiiitiHiiitiiiiiiriiiiiiiiiiiniiiiiiniiiiiiiiuiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiitiiiiiiiiiiiiiiniiiiiriiiniiiiiniiiiiinuiiiiiiiiniiiic 

n  I    I  Improved        ABCCO  Process 
I  Finished  Brass  Castings 
=  Cast   to    limits    of    .00;>    per    inch,    smooth,    uniform    and    solid.       Nb    saiid 
E  holes,  scale,  grit  or  hard  spots.     Easily  machined  when  necesaaty.     Qrlno- 5  ing  berore   buffing   practically   eliminated. 
S  fiend   u<t  yovr   hlueprints  or  modelB  for   our  estimate^ 
I  ACCURATE  BRASS  CASTING  CO.,  Inc. 
i  Cooper  and  Wycko^  Aves.,  Brooklyn,  N.  Y> 
5  Aug,    G.    Gutmueller.  Fres.   &   GenL    Mgr. 
nnniiiiniiuiiiiiuiiHiiiiiiiiiiuiniiniiiiiniiiiMiiiiiiiiiiuMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiuiiiiiiiiiiuiiuiiuniiitiniiiiiiiiiiiiiimiumiuu 

uiiiiiniiiwuimumuuiiiiiiininiininituiiniiriiiiiniiiiiiiMniiiiinriniiiiinMiiiitiHMitiininiiiiMiiMiriitiiiiitiiniininimiiiiriimRj 

Die  Castings  EH  { 
s  = 

I  Aluminum,  Zinc,  Lead  and  Tin  Base  Alloys  | 
i  Quotations  from  Drau-inffs  or  Samples  i 
I  Marf  Machine  &  Die  Casting  Co.  I 
§  INCORPORATED  £ 
S        Bush   Tenninul   BIdg.,   No.   20  4l8t   St..   Brooklyn         | 
miiiiliniiiiiiiiiiiiiiiniiniiiiiiiiiiiillilillllilliiillllllilllliiiiiiiiiiiiiiiiiiiiuiliiilliiiiiiilliiilliiiiiiiitiiiiiiiiiiiiiiiitiiiiiiimimiliiniillin 

iiiiiiiiiiiifiiiiiuiujiiiiiiiiiuiiiiiiiijuiiiiiiiiiiiiiiiiuiiiiiiiiiitiiiiuiijiiiiuiiiiiiiiiiuiijiiiiniiiiijiiiiuiiiiiiiijiijuiiiiiiiiiiiiiir.-     HMUUiJiiiiLiiiiiiiriiiiiiiiiiiiiiMiiiiiiiuiiilllilijriuiiiiiiiiiiJiiiiiiiiiiiiiiiiiiiJiiiiiiiiMiiii   riiirMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiig 

HEAT  TREATING  FURNACES 
Oil    and    Combination    Burners 

Tanks — Pumps — Compressors — Blowers 

ADVANCE  FURNACE  &  ENGINEERING  CO.' 
Springfield,   Mats.  s 

BoatOQ         New  York         Philadelphia         St.  Louis         Pittsburgh        I 

luinaumminitmnmnnmiminnnmirniinnnMminnnHmuniiniriiniimimunimiinimuniiriumiminuiniraiiinimmi^ 

Qua/it^ 
\m\    LIGHT  MFG.  &  FOUNDRY  CO. 
1^^^  Pottstown.    Pa..    U.S.A. 

riiiiiiiiiiiiiiiiiiiiiiiMiiiiHiiiiiiiiiniiinnMiiiiurmiiiiiiiiiiiniiinininiiniiiiiiMniiniiiiiiniiiiiiiniiiiiniiuiiniiniiiiMutiiiiiiiiiiiiiin 
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jiKiiiiiiniiiriiiMumiminiiiiiiriimiitiiniiii   nirniiMiiimniiHiiiiiiiiiiimmiiiiMimiiimiiiiiimniiiiiiniiniiniiiiriiriiiirji^      HiiiilMiliniiiiilliiiiiiiiiiiiiiiiliiililiillillllliiiililiiiiiMiiiiiiiiiiiiiiiiiliiiiiiiiiiiiiiiiiiiiiniiliiiiiiiuiiiiillliilllllllulUUUIIIIIIUIIIflllilS 

T'/ie  stainless  steel  which 
is  proof  against 

the  ordinary  agencies  of 

Rust^  Stain  and  Corrosion 

FIRTH-STERLING 
STEEL  COMPANY 

McKeesport,  Pa. 

NEW  YORK  BOSTON  HARTFORD 

PHILADELPHIA      CHICAGO      CLEVELAND 

DETROIT  LOS  ANGELES 

RADIO 
equipment  demands  the  use  of 

superior  quality 

Magnet  Steel 
Jessop's  are  furnishing  both  Per- 

manent Tungsten  Magnet  Steel 
and  Alloy  Magnet  Steel  to  the 
leading  makers  of  Radio  apparatus. 
Deliveries  can  be'  made  in  a  few 
days.  Attractive  prices  quoted. 
Write  or  wire. 

Jessop  Steel  Company ^    i 
New  York 

St.  Louis 

Boston 

San  Francisco 

Chicago 

Detroit 

Plant — Washington,  Penna. 
?liiiiiiiiiiniiniiMiiiiiiiiiniini)iiitiiiniiiiiiiii[iiiiiiiiiiiiitiniiiiiiiiiniitintiiiiiiiiiMiMiitiiiiiiiiiiiiiiriiiiiiiii]niiiiMiriiiiiiiiiiiuiuin 

^iiriniiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiinMitiiitiiriiniiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiriiiiiiiMiiiiiiriiiiiiiiiiiitiiiiiinij 

I  Union  Drawn  Steel  Company  of  f 
I                Beaver  Falls,  Pa.  I 

I                Makers    '■'    Bright    Cold     Finished     Bessemer,  | 
I                Open    Hearth    and    Crucible    Steel,    in    Rounds,  | 
I                Flats,    Squares,   Hexagons   and  Special   Shapes;  | 
I                straight,     accurate    to     section,     with    polished,  | 
I                si:perior  wearing  surface;   for  Shafting,  Dupli-  | 
I                cate    Shafts    for    machine    construction,    piston  | 
I                and    pump     rods,    keys,    feathers,    slides,    and  | 

I                guides;  Special,  simple  and  alloyed  steels,  cold  | 

i                 finished,    for    all    special    requirements,    particu-  | 
I                 larly    adapted    for    rapid    machining    in    screw  | 
i                 machines,  hand  or  automatic.  I 

Sill   iiiiiiiiiiiiiiiiiiiiiiiiiiini   Ill   iMiiiiiiriiiiiiiiiiiiiiniiiiiimiiiminiimiimniiiiimiiiimiiiiiiiiiMimiiiiiiiiimimiiniitii 

;ilUIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIMIIIIIIIiillillllllllllMUIillllllllllllllllllllllMlillil1llllllllllitlilllililllllllllUllllllllllllllllllillllllllllllimM 

r  BRAND 

Branch  Offices  and  Warehouses I  Steel  of  Every  Description 
HAWKRIDGE  BROTHERS  COMPANY 

I  303  Congress  Street  Boston,  Mass. 
Iiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiitiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiniiiiininiiniiiiiiniiiiiiiiiiiiiiiiiiiitin     ^miiniiniiiiiiumiiniiuiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiMiiiiiiiiiiiiiiiiiiimiiiiiiiiniiiiiitiiiiiiiiiiiiiiiniminiiuiiitiiiiiiiiiiiiB 

!!iiiiiiiiiiuiii>iuiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiii»iiiiiiiiUiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiii>iiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiii'i>     aiimiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiimiiiiiiiiiiiiv 

i  Detroit 
i         Cincinnati 

Boston 
New    York 

Brown   Bros., 

Buffalo 
Clevelanil 

Lta..   LonUon.   E.C. 

rhicago 

Philadelpijia 

Rppr.  B.  B.  &  B.  Cii 

14.'i  iliffercnt  sizes  of  Straight  Dimension 
Bronze  Busliing-s  oomiiletely  flnislieil  carried  in 
slocit  at  all  times.  Pattern  and  tool  eqnipment 
for  over  10,000  standard  busliing-s  and  bear- 

ings. Speeial  designs  as  ordered.  Consult 
factory  or  any  branch. 

The  Bunting  Brass  &  Bronze  Co. 
726  Spencer  St.,   Toledo,  Ohio 
36  Oliver  St.,  Boston,  Mass. 

\rw    "Vork,    Cleveland,    ChiciiKO,    .San    Franeiseo 

'.iiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiMiiiMiuiiiii:      i 

ijimiiiiiiitiniiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiriiiiiiiiiitiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiriiiiiiii*.      1 

>WOLFRA 
HiPH  5PEEP  STEEL 

i      VULCAN  CRUCIBLE  STEEL  COMPANY      I 
I  ALIQUIPPA.  PA.  I 
%IIIIIIIIllllllllltllllllllIIIIIIIIIIII)lllllllltllltlllfllllIlltlllltllllllltllllllllllllllllllllllllllltlllllllMIIIIIIIIIIIII!lllllllllllltllllllllllllllllMllr 

MOLTRUP'S Real  Cold  Drawn  Steel 

Squares,   Rounds,   Hex-es  and  Flats 

Our   success   in    Ratisfying-  particuhtr    users    of    Automatic   Screw 
Machine  Stock  is  proven  by  reorders.      We  can   meet  your  most 

=        .■j;irticui;ir  requirenu-nts.    Ask  for  circular  and  prices. 

I  Moltrup  Steel  Products  Co. 
I  Beaver  Falls,  Pa. 
i  DISTBICT  OFFICES:   New  York.  Woolworth  Bldg. ;   Boston,  201   Devonshlra  I 
i  .St.;  Atlanta.  Ga.,    lUS   Healey  Bldg.    SALES  AQENCIE.S:  Central  Steel  &  S 
~  Wire    Co.    Chicago    and    Detroit:     H.     1).     Cushman    Company.     Cleveland:  = 
=  Iroquois    Steel    Co.,    Buffalo:    R.    E.    .Murray    &    Co..    308    McKevltt    Bldi.,  = 
I  Norfolk,   Va. :    Union   Iron   &   Steel  Co.,   Cincinnati  S 
?iiMiiiiiiiiMiiiiiiii   iiiiiiiiiiiiiiitiiiniiiiMiriiiiriiiiiiiiiiiiiiiiiiiiMiiiniiiiiiiniiiiiiHiiniMiiMiniiuiitiiiitiiiiiiiiiiiiiuiiuiiiiiMiiiiiR 
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Rapid — Economical 

iiuuiiiiuiiiiiuiiiuiiiiiiiiiiimiimiimiiiimiiiiiiiiiiiiiiim   miiiiiiiiiriiiii   i   mi   i   iiiciiiiiii| 

The  Gorton  Engraving  | 
Machine  | 

A  favorite  in  radio  plants,   for  en-  | 
graving     and     graduating     bakelite  | 
dials,  marking  panels,  etc.  | 

Cheaper  engraving  work  without  any  | 
sacrifice    of    quality    is    made    possible  | 

by    the    simplicity    and    speed    of    the  | 
Gorton  machine  method.  | 

The  direct   savins   in  time,   effort   and  ex-  | 
pense  in  the  production  of  engraving-  or  in  = 
the    finishing-    of    dies,    small    parts,    eti-..  = makes  Gorton  Machines  indisijensable.  = 

Write  us  today  for  detailed  data  on   your  | 
class  of  work.  = 

GEO.  GORTON  MACHINE  COMPANY  | 
Racine,  Wisconsin  | 

'.'umiiiiiiuimiiiimiiiiiiiiiiiiiuiiiiiiiiriiiiuriiiuiiiiiiiuiiiMiiiiimjiii   iiiiimiiiiiiiiiiiiuiiiiuiiuiiiuiiiiiiiiiiiiiiiiitiiiiiiiiiin 

smiiiiiiniiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiniminiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiuime 

Every  Grinding  = Executive  Should  § 
Have  Our  Catalog.       i 

STERLING  I 
Grinding   Wheel   Co.  i 

Tiffin,  = 

Ohio  i 

;  A  name  that  looms 
I  BIG  in  the I  Grinding 

\  Field 

TiiiiiuiiiiiiiiriiiininMninriiinininrntniriiriininnmnnnnnnnnnminiiMntnrnmnnmninnniiniiniiiiiiniiiiitiiiiiiiiiiimiimi: 

lUiiiiiiiiiiiiiiiiiiimiiiiiimiiiiiiiHiiiiiiiiiiiiiiniiitiiiniiiiiiniiiiniiiiuiiiiiiiiiiiiniiniiiiiiiniiiiiiiiiiiia     gHiiiuiMiriiiiiiiininMniHiiMiiiiiiiiiiniiiniiiiMniiiiiiiuiiiiiniiiniiiiMnnMniiiiiiiiiiiiiiiiiiiniiiiiiJiiiiiiiiMiiiiiiiitiitiiiiiiiiiiiiii)!^ 

Low  Operating  Cost 
with  the  Blount  Ball  Bearing  Motor  Grinder  power  is  used  | 

only  when  producing.  Perfect  balance  and  sturdy  construe-  | 
tion  practically  eliminate  vibration.  I 

BLOUNT      I 
Ball  Bearing        | 

Motor  Grinders     | 

are    made    in    three    sizes — ■  i 
from    Vj    to    .3   hp.     Designed  | 
for    bench    or    pedestal     use.  1 
Let    us    Rive    you    details    of  § 
these  efficient  grinding  units.  1 

J.   G.    Blount   Company  | 
Everett,    Mass.  | 

'';umnimiiiiiiiiii(iiiiiiiiiiiuiiimiiimiiimiinimiiiiimiiuiiiiuiiuiiiiuiiii>iiiuiiiiiijjjiiiuijuiiiii>iijiiijiiiiiiiiijiijiiiiiiiiiiiiiiiiiin 

uiiiiiiiiHiiiiiiiiiMiiiiiiiiimimwiiiiuiiiiiiiiimiimiiiHiimiiiiiiiiiiiiiiiiiniiiniiiiiiiniiiiiiiiriiiiiiiiitiiiMiiiMiiiiiiiiiiiiMitiiiiiiiinis 

Handy 

Tool  Grinder  f 
The  109  Ransom  Ball  Bear^  I 
ing  Grinder  occupies  little  = 
spaoe,  can  be  placed  in  any  = 
convenient  place,  requires  = 
little  attention,  and  auto-  = 
matically  stops  when  not  in  i 
use.  = The   grinder   is   started   by  i 
stepping  on  either  of  the  two  = 
pedals  located  at  the  base  of  i 
the  machine  in  the  most  con-  = 
venient    position    for   the    op-  = 
erator.     When  the  foot  pres- 

sure is  released  it  automatic- 
ally stops.     There  can  be  no 

forgetting-    to    stop    the    ma- chine.       Enclosed    cast     iron 
guards,     as    illustrated,     are 
regularly    furnished.       Write 
for    specifications. 

Ransom  Mfg.  Co.    |    | 
I  Oshkosh.  Wis.  |     I 
%irmiHiiimiiiiiiiiiiiMiurMiitiiniMiininiiinuniMiniiiiiiiiiiHiiiiiiiniiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiH 

BRYANT  CHUCKING 
GRINDER  COMPANY 

SPRINGFIELD,  VERMONT 
Builders  of  I 

Hole  Grinders  | 
a 

Hole  and  Face  Grind-  | 
ers  i 

Deep  Hole  Grinders 
Eer.  U.  S.  Pat.  0£f. 

;iiuiiiiiiiiiiiiuiiuiiriiuiiiiiiiiiiiiiiiiiiiiiiiniuiniiiiiriifiiniiniitiiiiiiiiiiriiiiiiiiiiiiii)iiiiiiiiii(iiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiHiiiiiiR 

EnMiiiiMiiiiiiiiiiiiiiiiiiuiiiiiiliiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiniiitiniiiriuriiiiiitiiiiiirMtiiniiriH 

GRIND  Electrically  | 

Internal   and  external   grinding  can   be  1 

done   more   econumically   on   thia    I'ort-  5 
able   Grinder.      Weighs    22    lbs.      One  i 
hp.   motor — a.c.   or  d.c.   current.      De-  = 
•signed   for    use    on    any    machine   tool.  S 
Ask  for   Bulletin. 

ARVA  STROUD      
327   Broadway,  New  York   City     | 

^1   iiiii   mill   iiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiMiiiiiii   iiiiiMiiiiiiiiiiiii   iiiiiiiiiiiiiiiiiii   iiiiiiiiiiiiiii   iiiiiiR 

■11   iiiiiiiiiiminiiiiniiiiiiuiimuiniiiMinimiA   iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii   iiiiiiiiiiiiiiimiiiuiiiiiiiiiuuiiiiiiiiiiiiiiiiing 

FITCHBURG  i 

RV 

=      E 

Cylindrical  Grinding  Machines 
i    Various    sizes,    both    Power   Feed    and    Hand    Operated,    for    g 

I    work  up  to  54  inches  in  length.  | 

FITCHBURG  GRINDING  MACHINE  CO.     i 
Fitckburg,  Mass.,  U.  S.  A.  f 

"^llHllllllllllllHlllllllllllilllllMIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIINIIIIIIIIIIIIIIIMIINIIIIIIIIIIIIIIIIIIIMIIIIIIIIllillllUilUIIUIIlUUUIlS 

^inimmiiiiiimriiiiiiiiiniiitnMiiiiiniinniiiniriiiiiiiiiiiiiuiiiiiiiiniuiiiiiiiiiiiiiiiiininniiiiiiiiiiiiiiiiniiiiiimminiiniiiiiiiiinifc     girinmpTnnTmimiiiiiiiiiimiiiMiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiuiiuiitiiiiiiiiitiiiiiiiiiiiiiiiiMiiiiiiiiMjitiiiniitiiiiiiniiiiiiiiiriiiiiiiiij: 

i 

L •Mil 

When  You  Think  of  a  Disc  Grinder,     | 
Think  of  a  I 

GARDNER    | 
Gardner  Machine  Co.,  Beloit,  Wis.,  U.  S.  A.      | 

iiiiiiiiiiiiiiiiiiiiiu   iiiimiiiuiiiiii   iiiiiiiiiiiiiiiiiiliuiiiin   II   uiiiiiiiiilliiiiminiiiliiniiili   iiiiniiiiiiiiiMiiin 

«iiiuulllllllllllllllllll1IIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIUUIilllllllllllllllllllllllllllllMlllillllllllllllMIIIIIIIIIIIIII   Mil   Illllllllllit: 

BADGER  GRINDERS  | 
The  recently  deaicned  Badger  Grinder,  Incorporating  many  prao-  - 
tlcal  ideas  which  are  the  result  ol  years  oJ  experience,  place*  = 
the  disc  grinder  on  the  list  of  necessary  machine  tools.  | 

Disc  Grinder  lotormatioa  gladly  (umisbed.  1 

Badger  Tool  Co.,  Beloit,  Wis.,  U.  S.  A.  | 
&  B.  Gardner.  Fres.    "Disc  Grinder  Service":    R.  D.  Gardner.  Trea*.        I 

■nnimfiiiiiinmnmiiiniiiiiiiiiniiitiiiiiinmiiiiniraiiiiniiiiiiiiiimiininiitniiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiimniiiS 

Besly    Disc    Grinders  | 

IBESLY^    Zi^d~Ring  Wheel  Grinders  
| ^    CHICAGO    y       "^^^  largest  and  most  extensive  line  o

n  | the  market.  | 

Write   today  for   Besly   Grinder  Catalog.  | 

I  CHARLES  H.  BESLY  &  COMPANY,  CHICAGO,  ILX.,U.S.A.  | 
ifllllllllllllllllllllllllllllllllllMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIllllIlllllllllllllllllllllllllllllllllllllllllllllllllUlllilllllllllllllllllllllllKlB 

SlllllllllllllllllllllllllllllllllllllillllllMllilllillilllillllllllllllllllllllllliilllllllllllllilllllllllllllllllllllllUIIIIIIIIIIIIIUIIUIillllllllllUliHU 

i':» SAFETY— CONVENIENCE  | 
If  these  interest  you,  you  are  also  | 
interested    in    our   electric  grinders  | 
and  polishing  machines.  | 

In  a  class  by  themselves  | 

1           —          ̂ ^HF'                FORBES   &   MYERS 
i                                 ̂ ^^^^                 170  Union  St.,   Worcester,  Mass.  | 
niiitiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiitiiiiiiiiiiniiM 



June  29,  1922  Eliminate  Waste — With  Modem  Equipment  7^ 
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^IfRlIIED 
is  the  name  of 
the  Grinding 
Wheel  that  has 

kept  in  time 
with  the  times 
since  1870.  As 
the  scope  of  the 

grinding  ma- 
chine broad- 

ened,  the  effi- 
ciency of  the 

Vitrified 
Grinding 
Wheel  has 
heightened. 

Fast    Cutting,    cool    running, 
Vitrified  factors. 

Grinding  Ball  Races 

I  on 

the Centerless 
Grinder 

Ball  races,   IJi  in.  diameter,  are  ground  at  the  rate  of  one 

per  second — sixty  per  minute  ! 

Considering  the  material  ground,  the  precision  limits  main- 
tained, and  the  freedom  from  rejections,  this  marks  a  new 

standard  of 

achievernent  in 
the  bearing 
field. 

long    lasting — are 

Let  us  know  your  grinding  requirements  and  we 
will  suggest  a  Vitrified  Wheel  that  will  give  you 
a  better  service. 

VITRIFIED 
WHEEL  COMPANY 
WESTFIELD  MASS. 

If    you    are 
doing-  quan- 

tity grinding 

on  cylindri- cal work  up 
to  6  inches 
in  diameter 
and  20  inches 

in  length,  IN- VESTIGATE 
the  Sanford 

without  de- 

lay. 

The  F.  C.  Sanford  Mfg.  Co. 

Bridgeport,  Conn. 

;>nniiiiHiiiiiiiiiiiiiii   mil   iiiinni   i   iimiiiiiiii   imiimiimimiii   tnuiiiiiiiim   iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiir.      .iiiiiiiiiiiiii   nnniiiiiniiiiiniiiiiiiiniiiMiiMiiiiiiiiiiin   iiiniiMniiiii   Miiiiiiiiiiiimnmtmiiiriniiiiiiimiimniiiiwiiiii: 

giiiiMiniiiiMiiiiiHiiiiiuiiiMiiiiininiiuiniiuiuiiininiiiiuiiiiuuiniuiiiiiiuiuiuiuiiiuuuumiuiiiiuiiiiuiiiiiiumiiiuiiiiiiiiiiiiim     giiiiiiiiiiiiiiiiiiiMiMiiMiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiuiiuiiMiiiiniiiMiiiiiiiiuiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiniiiiiiiiiiiiiiiiMiMiiniiiiiiii^ 

I  Industrial  Diamonds  in  Your  Business  |   § 
5  Whatever  use  you  make  of  industrial  diamonds  there  is  one  fundamental  j 
i  rule  to  follow— select  the  right  stone  and  mounting  for  the  work  to  be  done,  j 

H  An  error  in   judgement  when    buying   diamonds  may    result  in   big  losses  | 
S  while    right    choosing    will    result    in    gratifying    economies.       Much    good  : 
=  material  is  often  spoiled  in  attempting  to  use  the  wrong  diamond  in  the  | 

=  wrong  place— total  loss  will  result  ii  the  stone  should  shatter  while  being  j 
=  misusea.      Do   not   take   that   risk— be  sure  your  diamonds  arc  properly  ; 
3  mounted — we  know  how. 

Whitney  Cylinder  Grinder 
For  i<rlnding  all  kinds  of  Gasoline  Engine  Cylinders  as  well  as  woxit 

too  larg'e  or  too  heavy  to  revolve. 

f HEEL  JRUEirSG  JOOL 

C^ 

Importers  of 
Bortz  &  Carbon  Diamonds 

Manufticlurers  of 

Diamond  Tools  for  Every  Mechanical  Purpose 

31'^9  PENOBSCOT  BUILDING,  DETROIT 
Eastern   Office:     527  Flft.i  Ave.,  New  York  City.      Cleveland  Office:     343  Engi- 

neers BIdg.     Western  Office:     U05  Great  Northern  BIdg..  20  Jackson  Blvd.  W., 
Chicago,   III.      Canadian   Branches:    Windsor,   Ont,,    St.   Catharines,   Ont.      Cable 
Address:    "Wheeltruco,"    Detroit. 

=  Machines      furnished 
=  grind    holes    from    3    in. 
=  up  to   7   in.  diameter  and 
=  14     in.     deep.       Can     be 
i  equipped    to    grind   holes =  as    large    as    14    in.    di- 
=  ameter    and    20    in.   deep 

i  It  desired. 

BAXTER  D.  WHITNEY  &  SON,  Inc. 
Wincbendon.  Mass. 

SriiiiiiiiiiiriitiiiiiiiiMiiiiiiiiiiiiiriiiiiiiririiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriin     ^iinmiiiiiniiiiiiiiiimmimmiriiiniminiiiiiuiiiiiiiiiniiiiijiriiiiiniiiiiiiiiiiiiijiiiininiiiniiiiiiiniiiiiiiiiiiiiinimimiiiiimimmi 

^iiiiniiiiiiiiiiiiiiii!)iiiiiiiiiiiiiiiiiMitiiiiiiiiiiiiiiiiiiiiniiiiiiiMiiiMiriitrii)iiiiiiiiiMiiiiiiniiiiiniiiiiiiiiiiiiniiiiMimiMiiiiiMniMiiiig      ^iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiuiiiillliiliiiirijjiiJiiiiirjiiiJiriiiiiiiiiJiiiniJJiiilliiiiiiiiiJiiiJIIIIIIIIIUiililliiiiiiiiiuiiiiiiillliiiiiiiiiia 

I  BATH  I 
I  Universal  Grinding  Machines  I 
I       for  Cylindrical,  Surface,  Internal,  Disc,  Tool  and  Cutter       | 
i       Grinding.  1 
I  BuUt  by  I 

I  Universal  Grinding  Machine  Co.  j 
I  FITCHBURG,  MASS.,  V.  8.  A.  | 
^iiniiiiiiiiiriiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiniiriiiiiiiiiiiiiiiiiiiMiii   iiiiiiiiii   iiiiiiiiiiiiirimiiiiiniiiiiiiiiiiniiiiinn 

aiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiimiiiiiiiiiniiiiiitiiiiiiimiiiiiiiiimmiiiiriiiiiiiiiii   mini   n   iiiiiiiiiiiiiiiii 

Precision  Grinders  Speed  Production 
Write  for  Catalog. 

Wilmarth   &   Merman   Company 
Master    Grinder   Makers, 

1187    Monroe    Avenue,    N.    W. 
Grand  Rapids,   Michigan. 

Drill  Grinders — Universal  Grinders 
Surface  Grinders 

F.irMiiiiininiiiiiiniiiiiiiiiiiiiiMliniiiniiiiiiiiiiiitiiitiiiiiiiiiniiiiiiiii'iiiiiniiniiniiiiiiiiiiuiiiriiiiinuiiiiiiiiiuiiiiiiiiniiiliilltllllllu 

HiiiiiliiiiiiiiiiiiniiiiiiniiiiiiiiiiiiiiiiliiiiiiiiniiMiiiMininiiiuiiiMinintiiiiiimiiiiiiiiiiiiitiiiniiHiiiniAikUfitiiiiiiiuiiUiiiiiiiiiuiiii!; 

Grinding 
Machinery 

DIAMOND 

Polishing 
Machinery I   Knee  Type 

I    Ring  Wheel GRINDER 
For  Flat 
Surfaces 

CO.,pROVlOENCt^.  I    I    The  GRAHAM  MFG.  CO.,  iProvidence,  R,l. 

fiiiiiiiiriiimiiii   iiiiiii   iniiiiiiiiiiiiMiiiiiiMiiMi:iMii   i   iiiiii   MiiiimmiiiiiiiiMiiiiiiMiiMiiiiiiiiiiiiiiiMiiimiiB     liiiiiiiiiim   miiiiiuii   ii   iiiii   iiimimiiiiimiiiiiim   iiiimiiiiiiiimiiiiiiiiiiiiiiiimmimiiiiiiinnnnniiiii 
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MACHINIS  T— Section Vol.  56,  No.  26 

LABOR  SAVING 
EQUIPMENT 

HmiHMnMimnMnimiiimMnMiiiiniinMrMimiinMiniiMiiiMiimiMitiniininiiniiiMiMiiMninMiiriimmiimiinmiimiitMiiniimiic 

PANNIER  i 

INSPECTORS'  I HAMMERS  I 

In    addition    to    Inspectors'  | 
Hammers      that      make     easily  | 

read,     permanent      marks,      the  = 

complete    line    of    "PANNIER"  | Master    Markers    includes:  | 

NAME      AND      INITIAL      STAMPS:  I 
SYMBOL      STAMPS ;      STEEL      TYPE  i 
HOLDER:    ELECTRIC   MARKING  HAM-  I 
MER;      ELECTRIC      BIRNING     BRAND  = 

Pannier  Bros.  Stamp  Co.  | 
206  Sandusky  St.  | 

Pittsburgh,   Pa.  I 

WiiiiiiuiiriiiriiiiiiiiiMiiiiiiunirfniiiiiitiniiitiiriiriiinitiiiiiniuiniiniuiiiiiiiirriiiMniiriininiiiiiniiiiiiiriniiifiiiiiiiiiiiniiiiiiiiiiiir 

^MitiiiiiiillllliiiiMniliiiiiiriiiiiiiiiiiiniiriiiiiiiiiiiiiiiiiiirMiiiiiiiiiiiiiitiiiiiiiiniiiriitiiiriiiiiniiitiriiiiMiriiriiiriiiiitiiiiiiiiiniitiiniiji 

Noble  &  Westbrook  | 
Marking  Machines  I 

Mark  in   an  artistic  manner  articles  of  I 
nearly  any  shape  or  size  that  will  take  = 
an  impression  from  a  steel  stamp.    Taps  = 
and   Twist  Drills  can  be  marked  at   the  = 
rate  of   700  to  1.000  per  hour.     These  = 
machines  are   flexible   enough   to   mark  = 
parts   that   vary    in    thickness    up    to    iV  § 
of  an  inch.    This  feature  combined  with  S 
the  rolling  method  of  marking  relieves  = 
the  steel  stamps  of  that  strain  which  is  i 
not   provided    for  in   other  methods   of  = 
marking.     We  aiso  make  | 

Stamps  for  Every  Harking  Farpose  | 

The  Noble  &  Westbrook  Mfg.  | Company  | 

"Improved  Marking  Devices"  | 
H»rtford,  Conn.  | 

aiiiiiMiiMirrMirniiitriiriiiiirMniiiiiiMiMninMiriniMriiriitrininMnininiiitiniMiiitiinininriiiiiiiinitriiiiiiiMniiriHriHiiiiiiniiiniR 

EinrMiiiiniMiMirMiiMiriiiriiniiiiiMitnitMtiMiiiiiiiinriiiwiiniriiiniiitiiiiiinininiiniiiMniuiiiMiiMrMiMitiirnrHiMiiiiniiiiiiniiiii^ 

I  Fits  Any  Spindle  ̂ — 
i  Drills  Any  Pattern 

TURRET  LATHES 

Hand  Operated 
For  Chucking   and   Bar  Work 

AUTOMATIC  TURRET  LATHES 
For   Chucking   Work 

VERTIC.*'     BORING    and    TURNING 
MILLS 

UNIVERSAL  TOOL  GRINDERS 

HORIZONTAL  BORING  AND 
DRILLING  MACHINES 

CYLINDER  GRINDERS 

TOOL-POST   TOOL   HOLDERS 

REAMERS,    "SOLID    ADJUSTABLE" 
Shell    and   Chucking 

BORING  BARS 

With  Adjustable  Cutters 

PERIODOGRAPH 

For   Time   Recording  in    Factories 

Separate  Catalogs  on  each  Product 

Send  for  the  ones  you  want 

[GISHOLT  MACHINE  C0.| 
i  1201  E.  Washington  Avenue  | 

Madison,  Wisconsin,  U.  S.  A. 
9lliniimiilliiiiimiiiiiiiiiiiiiiiiliiiiiiiiilliliiiiliilllllllllllliuiiniiiilliiriliiillllllllllllliiililllliiiiiiiiilililillilllllllllllllllllllllllllllll(; 

gntiiiiitiiiintiiiiitiiiiiiiiuiiniriiuiMiriiiitriiiiiiniMiiriiiniiiiiiiiiiiiitiiiiriiiMiiiiniiiMHiiiiiriiitiiiiMiiriiiiitiiiiiiiiiiiiriiiMihiiiiiiifi 

ANDERSON  IMPROVED       I 

BALANCING  WAY  | 
Made  in    various   sizes   lor  bal-  = 
ancing     Pulleys.     Gin     Brushes,  S 
Turbine      Rotors.      Cranltshafts,  i 
Polishing      Wheels,      Flywheels,  i 
etc.  = 

Anderson  Bros.  Mfg.  Co.       = 
1917  Kishwaukee  St.,  S 

Rockford,   III.,  U.  S.  A.  | 
?niliiimiiiiiitiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiitiriij:iriijiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiii   iiiiiiiiiJiiiiJiiiirriijirrjiiijiMjiijiiiiiiiiiiiB 

uiiliilJllliililiiiiillllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllirilllillJllllllilllllllllllllilillllilMllllimillllimillllllilililjjili      a"i>i""""""""i"""i>"ii"'"i"ii"i'><"i"   iiiiillllllliniiiilii   liiiiiirilillllniiiriiriiiiiiiiiiiiiiriiiiimiiiriiriiiiiiiiii   lliu 

1 3   to    12   HOLES. =  Production. 

Built  for  fast 

»LLHEAD 
g  Nelson    Blanck   Mf(.    Co.  ^  y   omee-  = 

I  Detroit,  Mich.  *  Room  Oo'S— 50  Church  St.  | niillltliuilllMltllllllllliiniiiiiiiiiiiiiitiiiiiiiiiiiiiiiirMllllllllllllltliiilliiiiiiiniiiillllliiiiiiuiHiiiiliiliiiiiiiiliiiiitiiiiittiiiiiniiiifiiiiiiB 

Keep  Your  Plant  CHean  |  | 
— not    only    with    the    broom,    but    by   proper  =  i 
storage    of    those    materials    which    accumulate  =  § 
around  the  shop,    and  give  it  a   lack-of-system  i  E 
look.      Send    for    circular   of    Brown    Sectional  1  = 
Stock  Racks.     It  shows  you  how.  =  = 

BAKER 
Vertical    Boring;    and 

Drilling    Machine* 

Cylinder  Borers 
iCeyseaters. 

£zvivnEngineenng  (^ 
BAKER  BROTHERS TOLEDO,  OHIO 

U.S.A. 

IIS  N.  Third  St.,  Reading.  Pa. 

.Wmiiiiiiiiiii   riiiiiii   iiiiiiiiiiiiMiriiniiiiriiiiiiiiriiiiiiiiiiiiiiiiiiri   irMiiiiiimriiiiiiiirriiiiiiiiiiiiiimriiriiiii   i^ 

I  See  Display  in  First  and  Third  Issue  of  Month  | 
HiiiiiiiniiriiiiiiiMiiitiiiiiiniiiiniiiriiiiiniiiriiiiiiiiiiiiiiiiiiMiiMiiiiiiiiiiiiiiiiiiiriiriiiiiiiiiiiriiiiiiiiiiiiiiiiiriiiiiiiMiiiiniiniiiiiiiiDiiE 

{iiiiuuiiim   I   If   nut   IIIIIII   mil   I   I   II   mill   iimimiimimimmiimiiis     W   "   """"""   '"""""   iiimiiinr   i   iiiiimmiiiiimiiiniiiiiiiMiiiiiiiiii   iiimiiiiiiiiii   ii^ 

I'OspicK 
High  Speed  Ball  Bearing 

Sensitive  Drills  and 
Heavy  Duty  Radials 

I    Advanced  design  and  high  grade  construction  make  them  the  logical      1 
§  tools  to  use  for  efficient,  low  cost  production.    Investigate.  i 

I  The  Fosdick  Machine  Tool  Company  I 
I  Cincinnati,  Ohio,  U.S.A.  | 
^MWiimiiiiiimimnuminniiiiiniMiiiiniiiiiniiiiiiiiiiiiMiiiiiiiitiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiimiiiiiiiiiiiiMiiiiif 

iiiimiiiiiiiiiiiiiiitHiMiiiiiHiiiiiiiitiiiiiiiiMniMiiniiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiniiMiiiiiiiiiiiiiiniiiiiiiu 

Standardize  __     ._ 
Tapping    Machines FOR  PRODUCTION! 

pb    Kplndlt    Drilling 
Tyading  manuractU'ec-i  of  Single  and 
Multlpb  Kplndlt  Drilling  Muhinet, 
Cylinder  Borlag  Msctilnes,  etc.,  and 
Ttrlous  tyiKi  of  apeclal  equipment. 

THE   FOOTE-BURT 
Cleveland,   Ohio 

CO.  i   i 

>nee] 
M  ln:i^er  :^inc^th( 

inmiiiiiiMiiiMiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiimiiiMiniiiiiiiiiimiimiiiiMiiiiiiiiim?; 

I  Highest    Efficiency — Utmost    Economy  j 
i                     "Hole   Hog"   Multiple   Drillers   and   Borers   increase   the  = 
=                omput  and  reduce  production  costs.     Save  in  every  direc-  = 
i                tion.        Increase    the    capacity    of    your    plant    by    usin?  = 
=                "Hole    Hogs"    instead    of    building    an    addition.       Tell    ua  § =               your  needs.  = 

I  MOLINE  TOOL  COMPANY.  Moline,  Illinois  | 
.liitniMiiiiiiiiiiMirMtunMtriirimiuiiMiirtminmiMiiriitMitimriitimiiirmitnMiiMiMitMiiiMirinNiifMiuiMniiimmiui^ 

jnunmiiMiriiiMiMiMimiiiiinMirniiiiiiiiiMitiiirnimiiniMimitiiiiMiiniiiiiiiniiiiiMiMiiitiiiiitMiitiiniuimiriiiiiiiriuiM 

i     MINSTER  HI-DUTY  DRILLING  I 
I                        MACHINES  I 

BUILT  IN  FOUR  DIFFERENT  SIZES  | 

I                                     IVrite  for  Bulletin  No.  30  | 

I                 MINSTER  MACHINE  CO.  I 
I                              MINSTER.  OHia  U.  S.  A.  f 
iiiMiiniiininiinniiiiiiiiiiiiiiiiiinuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiMiiiiMiiiiMiiiiiiuiiiiuiiiiMuiiiiiiiiiiniiiniR 
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iiiiiniuiiimiuiijiiiiiiiiiiiiiiiiiiiiiiiiiiiiinMiiiitimiiiiiniiniimimiiiiiiiiiiiii   iiiiiiiiiiiiiMiiiiiiiiiiiminiiiiii   mimiiiijiniu 

For  endurance  and 

maximum  production 

AI.I.-GFARRT^ SELF-OILING 

This  is  what  you 

need — a  drill  with- 
out belts  or  cones, 

a  drill  in  which 

ever}'  bearing  is 
SELF-OILED. 
These  two  special 

features  mean  unin- 
terrupted work  at 

lowest  cost,  they 

mean  more  produc- 
tion at  less  expense. 

Capacity  ̂   in.  to  2 
in.  twist  drills  at  suit- 

able feeds  and  speeds. 
8  geared  speeds  and 

10  geared  feeds — in- stant  change. 

Get  fnll  information  on  our  exclusive 
line  of  ALL-GE.\RED.  SELF-OILED 
DrillB    and    Tappers.       Write    today. 

Barnes  Drill  Co.,  Inc.,  1907 
830  Chestnut  St.,  Rockford,  III.,  U.  S.  A. 

AGENTS  FOR  GBB.\T  BRITAIN:  Burton,  Crlfflths  &  Co.,  I/td.,  London.  E.  C. 
FR.\N1CE:  R.  S.  Stokvls  &  Fils.  Paris.  JAPAN:  Boku  Roku  Shoten.  Tokyo. 
ITALY:  Alfred  Herbert,  Ud.,  Milan.  NEW  .SOUTH  W.\I.ES:  R.  L.  Scrut- 
ton  &  Co.,  Sydney.  BELGIUM:  G.  &  F.  Llmbourg  Frores,  Brussels,  SPAIN 
and  PORTUG.\L:  American  Machinery  Corporation.  S.  A.  E.,  Madrid.  Slndi- 
cato  de  Maquinaria  Americana,  Bilbao. 

sriitiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiii   iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiuniiiiuiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii: 

^^  THE  ̂ ^^^ 

mm 
All  the  Power 

you'll  use All  the  Range 

you  need More  speed 
than  you 
have  thus 
far  seen 

ROCKFORD  DRILLS 
Here  is  a  26-in  BacliGeared.  Slidins-Head  Drilling  Ma- 

chine that  rets  ri?ht  at  the  bottom  ol  your  drilling  needs, 
and  rives  a  new  impetus  to  production.  It's  a  drill  that 
you  need  never  be  afraid  of  over-crowding. 
Its  8  spindle  speeds  range  from  14  to  .3.36.  Its  maximum 
distance  from  spindle  to  table  is  37  in. 

May  we  send  full  details? 

Rockford  Drilling  Machine  Co. 
Rockford,    III. 

^iiiiiiiiniiHiiimilinininiiiriiiiriiiiiiiiiiiiiiiiiiiiiiiiniiiiiiniiiiiiiiiiimiiiiiiiiininiiniininiminiiinniinniiminimimjiniiiiMiicR    iimr   imimmiiiiii   iriiiiiiiiiiiriiiiiiiiiiii   iiii/niiiiiriiiiiiJiriiiiiiiiiriiiiriiiiiriMiiiiiiiiiiiiriiiijirii   MiiiiiiuiiifD 

^iiimH»iumiuuniiihiimiimiiiimiiiimH«iiiiiiiiiiiniiimiiin«jriiiiuiiiniiiiiHiiiimiii>wiirainuiiniiiMHiiuiiiiwHiiiiiiiiii      uuiiiuiJUiuiiiiiiiiiuiirMiiiiiiiiiiiiirijiiiiriiiiiirriJiiiiijrrirMiiiiiriiriiiriJiiiJUiiiiiiiiiiiiiiriJiiiiiiiiiiiiMiiriiiiiiiiiiiiiiiiiiiJirijiiiiiiiiiig 

j  INVESTIGATE 
I  The  unusual  records  for 

I  economy  and  quality  drrll- 
1   ing  achieved  on 

!        MORRIS 
i       RADIALS 
I  in    many    famous 
I  plants.     Let  us  tell  you 
I  facts    about    their    de- 
I  sign  and  performance, 
I  range  and   speeds. 

I  Send  for  details 

I  TODAY! 
I   The  Morris  Machine  Tool  Co.,  Cincinnati,  O.   | 
I  Niles-Bement-Pond  Co.,  Ill  Broadway,  N.  Y.  | 
Siiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiimiiiiiiiiiiiiiii   iiiiu   iiiimiiiiiiiiiiuiiiriiii   jiui   iiiMiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiS 

giiiiiiiiiiMirriiiiiir?iiiiiii>iiiiiiiiMimiiiiin   iinimiiiiiiiiimiiiiiiiijiriiiiiiiiiimiiiiiiiijiiiiiijiimiiiiiiiiiiiiiiiiiimiiiiiiiiiiijiiiiii;: 

See  next  issue  | 

The  National  | 
Automatic  Tool  Co.  | 

RICHMOND,  IND.  | 

Largest  Exclusive  manufacturers  | 

Multi-Drillers  and  Multi-Tappers         | 
Write  for  full  informatlan.  | 

^iiiiiiiiimiiiiiiiiiiiiimiiiiiiniinriiir   rriiniii   miiiiiir   Hiimiiiriiiiiiii   ir   iiiifiiii   iiitMiiMiininimiiiiiii   %     iiiiitiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiin   iiiiiiimiiiiiiiiiiiriiiiiiiiiniiiiiin   ii   iiiiiiiiniiiiiii   mil   iiiiii   mil   I 

^inmiimmnmiiiir   ii   mii   iiiiiiiiiiiiiiiiiii   i   iiiiiiiiiiiiiiiiiiiiii   i   iiiuiniiiiiiiiii   niii   imiu    umiMiumiiiiiiin   iiiiiiiniiiir   >   iiiiiiiiiiiii   iiiuiiiiiiii   i   iiiiiiiiiiiMijiiiiiiitiiiiiiiiiiniiiiiiiiiiiiiiiiuimi% 

65  Years'  Experience 
are  behind  this  remarkable  20- 
inch  upright  with  a  12-inch 
spindle   travel — the 

"Silver"  Upright 
Base  as  well  as  table  is  planed 
square  with  spindle — hsnce  its 
popularity  for  reboring  cylinders, 

etc. 
For  the  repair  man.  the  tool 
room,  the  garage  man,  or  for 
general  production,  this  sturdy, 
handy  "Silver"  is  in  a  class  by itself. 

Get  the  catalog. 

The  Silver  Mfgr.  Co. 
Box  360,  Salem,  O, 
Established  1854 

^iiniiniiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiitiiiiiMiinMitiiiiiniiniiniiiiiiniiiiiiniiiiiniiiiiiinmimiiiitiiiimiiumtiiniiimimii 

The  "Hole"  Story in  One   Word 

ytMiiiiiTMniiiiiiiMiiMiMiiiiiiiiiimiiuinMiiiiiiiiiiiirriiiiiiiiiiTiiiiiiiiiiiMiiMiiiiiiiniriiiiiiirmimmimimiMiiimmimiMiimiiiiii 

The  Mueller  Machine  Tool  Co. 
I  Cincinnati,  Ohio 

Radial  Drills  and  Lathes 

I  Write  or  particulars 

oM 
A   Word    That   Helps    You 
Toward  Better  Business 

Hoefer  Drillers  and  Auxiliary  DrilUng  Heads  drill  their 
way  through  doubtful  times  with  a  degree  of  economy 
that  speeds  the  coming  of  better  business  to  your  shop. 
Hoefcr  Is  the  pass- word  that  admits  better  drilling 
methods.      I'ut   it   up   to  Horfcr  and  put   it  over. 
THE  HOEFER  MFG.  CO.,  FREEPORT,  ILL. 

Branches   in  principal  cities. 

The  Quint  No.  4,  32-in..  six 
spindle  Turreft  Machine,  bores. 
drills  and  taps.  Saves  time  on 
series  operation  jobs.  Also  built 
with  four  spindles. 

Ask    for    details. 

'iiinMiMimMminiiimiMiiiiiimiiriirmrrMtrMnriniiiiinirMiiMimirMitttitMirMiiMimimimiMMiiiiiMitMiiMiMiiitiiiiiiiiiiMititM 

11 

Turner  Machine  Company,  Danbury,  Conn.      i 
!>lllllli   inilKfiiiiiMirniEilllllillilllllllllllll   Ill   Ill   I   lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllliUlimi 
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FLATHER  LATHES 
A  manufacturing  plant  can  be  judged  by  its  tool  room  equipment.    If  you  find 

modern  units  installed  there,  you  can  be  certain  that  up-to-date  methods  obtam 
throughout. 
Flather  Lathes  are  highly  important  pieces  of  tool  room  equipment.     They 

have  every  attachment  necessary  for   the    accomplishment   of    precise   work 

and  possess  a  speed  that  cuts  the  cost  of  every  part  produced. 

Flather  Lathes  add  that  degree  of  confidence  to  your  toolmakers'  ability  that results  in  de-luxe  output. 

Flather  &  Company,  Inc.,  Nashua,  N.  H.,  U.  S.  A. 

rniinnmml   iiimiiimimiiiiiiniiiirill   <i   niriiillllll   i   Jllliiilllll   liriliniimillulllllllllllullulllMllllIll^     |l 

The 
Down 

PuU 

iiitMnmriirMtmiMitMiMiiHmirinMiMirMninMtiiiiitriiiiniiiiiiMiMimMimiMnMiiiiiMMimmiMuniMimiMnniinintiiHMimiiin^^ 

You  Can't  Duplicate  This  Lathe  Value      I 
$450.00  I I    Carroll  & i    Jamieson 

means 
freedom 
from 
chatter 

Tie.  1.  End  Elevation 
"Showing  down-pull" 

Write  for  details 

The  Carroll  &  Jamieson  Machine  Tool  Co.     | 
=  Davis  Ave.,  Batavia,  Ohio  E 

^iiuuimiiiiiiiiiiiiiiiiuiniiiiiiiimniniiiiiniiiiiiiiiiiiiimiiiuiimiiii   iiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiii   r   riiiiiiiiiiiiiiiiitiif 

uiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiJiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiie 

BRADFORD 
Geared  Head  Lathe 

By  the  famous  "down-pull"  principle  it  applies 
power  to  spindle  through  a  chain  belt,  thus  binding 
the  head  to  the  bed,  removes  that  last  trace  of 
chatter  which  many  machinists  claimed  was  in- 

evitable because  of  the  "up  lift"  of  the  tool.  The 
convenient  control  gives  the  operator  the  best  pos- 

sible chance  to  pile  up  big  production. 

Write  for  Bulletin  2S 

THE  BRADFORD  MACHINE  TOOL  CO.  |  I 
Cincinnati,  Ohio,  U.  S.  A.  | 

imniiHniiiiuimiiiiiiiuriiiiiiiiiiniiiiiiiniiuiiiuiiimiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiuiimiiii   iiiiiiiiii; 

WALCOTT 

Engine  Lathes 
A  High-Grade  Lathe— at  Low  Costl 

WALCOTT  LATHE  CO. 
Jackson,  Michigan,  U.  S.  A. 

iiini'iiiirriitriiiitriiiiiiilirilii[riii[iiiiiiili|[iiiiri)iiriiiiiiiiitiiiirtiiiitiiiiiiiitiiiitiiil)iiiiitiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiHilriniil':« 

Steinle  Turret  Lathes 
.\  iiKickiii  liFgIt  i«)u*;i.  higli  duty  pro<hi(tion  turtet  Lalhc  for  bar  or 
cbucking  work.  Designed  and  built  BUtRciently  powerful  and  rleid  to 
ciijible  use  of  greatest  number  of  multiple  (Utters  and  thus  insure  rapid, 
iiiriiTate    and    etonnmiral    uoik.       Why    not    wijte    us    for    full    piirtirulars. 

STEINLE  TURRET  MACHINE  CO. 
  MADISON ,  V/IS.    U,  g.  A.   

^iiiMMmiiimMimiiimminMiiiiiiiniinmnmiriiirinMiimiHiiiiMnMiiimiiMniiMiMiiiiiiniMiiiMnmiiiMiiirmiiriiiriiiitinm^ 

■(twimiiMiiMiiiiiiiMiiiiiiitiiiiiiiuiMiiiiiitMiiuiitimiiiiiiiiMiiiriiitiiniiiiiMiiiHiuiiiiMiiiriiiiiMiiHiitiMiiitiiiiMiiniiiMiiriiiin 

Sidney  Service  Always 
Lathes    designed    and    built    to    give    the    right    kind    of 
service. 

Lathes  sold  with  advice.    Particulars  on  request. 

The  Sidney  Machine  Tool  Co. 
Sidney,  Ohio,  U.  S.  A.  I 

MMHiHifHHHHimHmimntimiiiiiiimiiiiiimniiiimMimmiiiiMmiiimiiiiiimmniinfniniiniMiiiimiiiimiiiiiiimiiiiiiiX 

,fiiit   I   iiiiiiii   ri   iiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii   ui>: 

wiiiiiiiminiiiiiiiiiiiMiu   iiiiillliiiiMrmiliiriiriiiiiiriiirliiiiuiiiiiirmijiiiilil'riiriiiiiiriillll   imriicliilimiillllirlllllKinilil^ 

I   <„^m     MILLHOLLAND  I 
I  ̂ TURRET  LATHES  AND  SCREW  MACHINES        | 
I  MODERN  DESIGN—  I 

I  DISTINCTIVE  OPERATING  ADVANTAGES  | 
5  Built  for  a  big  day's  work  every  day.  I 

I  MILLHOLLAND  MACHINE  COMPANY  | 
f  1102  W.  33rd  St..  Indianapolis,  Ind.  | 
Siiiiiiiiiiiiiiiiiiiiiiiiii   iiiiiiiiiiiiiiiiiiiiiivuuiiiiiiiiiririiiiiii   iiiimiifiiir   iiiiiriniiiiiiiiiiiiniinriniiiiiiiiinnmniiiiiiR 

aiiiiiiiiminiiiMiiiniriiiiiiriiiiiuiiiiiiimiuiiiiriiiiiiijiiiiiiiiiiiuMiiiiiiiMiiiiiiiuiiiii   iiu   iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiui 

Greaves-KIusman 

Heavy  Duty  Lathes 

have    no    peers    as   producers 

of  precision.   They  lack  noth- 
ing that  furthers  economical 

performance. 
The  Greaves-KIusman  Tool  Co. -    .  —  Cincinnati.  Ohio 

liiiirn   iiiiimi   iiiiiiiiiiiiiiiiniiiiiiiiiiiinimiiiiiiniiiiii   niiiiimiiimiiii   iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiini   iiiiiiiiuis 



June  29,  1922  Eliminate  Waste — With  Modern  Equipment  TJ 

ailllinilllllimilllullllllllllllilllllllllllllltliniinilllllllliniiiiiiiiiiiillliiiiiiiiliiiliiiilniiitiitiiiiilHiiilliiiiiiiiiiiiiiniiiiiliriiiiiiKliu'^     ^inirrtiifiir   riittinriiriiiriii   triiiMiirdiiiiiiiixiriiiriiiiiiiriinilulMiiininiliiiitiiiiiiiiiiiiMitNllllimiiiiniiiiiniiiiiiiiiiiiiinih 

Economy! 

Hjorth  Submerged 
Drilling   Attachment 

By  Increased  Production 
Bigger  output  per  man  and  per  raachine 
means  greater  earnings  at  less  cost.  Drill- 

ing production  is  more  than  trebled  by 
the  Hjorth  submerged  method.  It  pre- 
v^ents  overheating,  eliminates  wear  and 
maintains   perfect  centering. 

HJORTH  LATHE  &  TOOL  CO. 

Write  For  This  BooK 
It  Contains  Useful  Inior^ 
mation  For  The  Production 

Engineer' 

Office:   Boston,  Mass. Works :   Woburn,  Mass.    | 

The  ̂ -^ywvno'  Lathe 

AT  WORK 

Fitchburt  Machine  Work* 
PITCKBUKC,  MASSACHUSBTTS,  tl.  *.  A. 

FlTCHBURG  MACHINE  Works 
FITCHBURJ},  MASS. 

U  S.  A. 
^iMimrriiiiiiiiiimiriiiiinmuiinMimniiumimimniinHiuiirMiimmimiimMniMtMniinMuinriiiMniiminMiniiiMiniiiiiurimMR 

^iiiriiiiiiiMiniiitMiriiniiniiiMHiiiMiiuiiuiiiiiiiniiiitiiiinMniiiniiiiiiiiiniiMirMriiirMiiiiirMiMiiiHiniitnMniMiiiiiritiiMiiiiiitiiiMC 

I  The  Seneca  Falls  "Star"  Lathe  Agents  I 
I  Ogden   R.    Adams,    Rod     ̂ er.    N.   Y. :    Ogden   B.   Adams.   Buffalo.   N.   Y. :   Black-  | 
=  man-Hill-McKee    fo.,    St.    Louis,    Sin. ;    Cameron    &    Barkley    Co.,    Jacksonville,  = 

I  Fla.;   Coghlin-KirUby   Machinery  &   Supply   Co.,   Toledo,   Ohio;    Eccles  a.    '"mith  = =  Co..   San  Francisco,  Calif.;   The  English  Tool  &  Supply  Co.,  Kansas  City,   Mo.;  i 
I  E.    L.    Essley    Machinery    Co..    Chicago.   lU. ;    The   llendrie   &    Boltlioff   Mfg.    &  § 
i  Supply    Co.,    Denver,    Colo.;    The    Lynd-Farquhar    Co.,    Boston,    Mass.;     F.    E.  i 
=  Satterke  Co.,    Minneapolis,   Minn,;    The  Perine  Machinery   Co..    Seattle,   Wash.;  = 
=  F.    C.    Richmond   Machinery    Co.,    Salt  Lake   City,   Utah;    The   Sherritt   &    Stoer  = 

I  Co.,   Philadelphia,   Pa.;    Smlth-Booth-Csher  Co.,  Los   AnRcles,   Calif.;   The  Gang  | 
i  Machinery    Co.,    Cincinnati,    Ohio;    The    Brnwnell    Machinery    Co.,    Providence,  i 
=  R.   I.;    Somers,   Filler   &  Todd,   Pittsburgh.    Pa.;    Standard  Machinery  Co..   New  = 
i  Haven,  Conn.;   Strong,  Carlisle  &  Hammond  Co.,   Cleveland,   Ohio;   Strong,  Car-  = 
i  li.sle  &   Hammond  Co.,   Detroit,   Mich.;    The   Swift  Machinery   Co..    45    W.    1 8th  = 
=  St..   New  York  City;   The  Carey  Machinery  &  Supply  Co.,  Baltimore,   Md. ;   The  = 
=  Gulf   Machinery  &   Ship   Supply  Co.,    Galveston.   Texas;    The   H.    A.    Smith   Ma-  = 
E  chinery  Co.,  Syracuse,  N.  Y.;  The  E.  A.  Kinsey  Co..  Indianapolis,  Ind.  | 

I  THE  SENECA  FALLS  MFG.  CO.,  INC.  j 
f  Seneca  Falls,   N.   Y.  | 

=      ̂ iMiiiiiiiiiiiiiiiiiniiiiiiiiiiiii lllllllKIIIIilMinillllMINIIIIIIIIllliniMIIIIMIIMl? 

iitiiiiimiiiiiiiiiiiiiniiiiiiiiiiiMiuiiiiiMiniiiiiiiiiiiii[MiiiiiiiiiiiiiiiiiiiitiiiiiiniiiiiiiiiiiiiiiiiiriiiiiiniiiiiiiiiiiiiiiuiiiiMiHiniiHiinin>: 

Milliken 
11  inch 

Slide  Rest 

possesses  several  points  of  ex- 
cellence.      Especial     attention 

Is    called   to    our   new    method 
of  scuring  rest  to  base,  which 
allows   the  rest   to  swivel   and 

which  holds  it  firmly  in  any  position. 
This    is    accomplished   by   a   tarter   hub 
on   rest  and  a   corresponding  orifice   in 
the  base  with  a  sliding  segment  claml>- 
ed    by   two    collar   screws   shown.     The 

ng   surfaces   are  scraped   and  this 
lide  rest   Is    nicely   finished   all   over. 

Write    today    for    descriptive    Cir- cular and  Prices. 

AlKo  mnk^rs  of  Ball  Turret  Heads* Angle  Plates,   etc. 

iiniiiiimirinniiNimuMiiiMiiniiniimiiiiuHiuiiiMiiiiirMimiimiunmiuMmiiniiiMiiniiMuiiiiitiiiiiiiiiiiiiiiiinmiiiiiiiiimniniin 

giiiiiinNiiiiiiiiMniiniiiniininiiniiiintiniimiiiiniriiiitiiiiiiiiniiiiriiniiiriiiiriiiiiitiiniiniiiiiiitiiiiiiitiiniiniiiiiiiiiiniiiiiiniini>^ 
ANOTHER  REDUCTION 
In  Prices  June  1,  1922                        =  | 

SOUTH  BEND  LATHES                          |  | 
Size  of              Standard               Quick            =  g 
Lathe          Change  Gear    Chanfje  Gear     E  = 

Qln.  x3ft.   Lathe     $150  UO          .^189  00            =  i 
11  in.  X  4  ft.  Lathe        194  00             233  00            =  E 
13  In.  X  5  ft.  Lathe       259  00            30100            =  = 
15  In.  X  6  ft.  Lathe       320  00            367  00            E  5 
16  In.  X  8  ft.  Lathe       385.00            436  00            =  E 

also  18  in..  21  In.  and  24  in.  swing              E  H 

1  SOUTH  BEND  LATHE  WORKS:      422  Madison  Street.  South  Bend,  Ind.      |  | 
^iiiiiiiiMnMninimiiniiniiiiiiiniiHiiiimnMitmiiiiimitMiiiiiiMiiriHMiiiiiniiitMniiiuiiiMiniiniiiuntiMimimiuiiiiiiiiiiih^^  E 

e 

%niiiiirMirtiiniiiiitrMiiniiKiiitiiitiiiriniiiiiinitiiiiiiiiMiiuiiiiiiiniiMiiniitiitnitniiTiiitiiiiiiitiiiiitiiiniiinitiiirinriiiiiirttiirHitiiiiii  = 

I     BENCH  LATHE  ENGINEERS      |  1 
i     The  economy  of  these  lathea  is  in  the  small  investment,  to  perform     |  = 
i     work,    within    their   size,    as  well    as   on    larger   and   more   expensive     B  = 
2  lathes.  In  fact,  for  some  classes  of  work  there  is  no  substitute  i  S 

i  for  the  fine  accuracy  and  convenient  operation  obtained  on  Wade  |  2 
i    Bench  Lathes.     Let  us  know  your  problems.                                               =  i 

I            The  Wade  American  Tool  Company            |  = 
I                                   49-59  River  St.,  Walthatn  54,  Mass.                                    |  § 
ifimiHiiiiiiMiiniMniiiuiiniiiirrriiiiMiiitiiiitiiiitiiiitiitiiiriiiiriiiitiiiiiiiMiiMiiiriiiiiiriiittiiriiiriiitMiirtiiiMiiiiiiiiiiiiiriiiitiiiiiiiiii? 

I  MILLIKEN    MACHINE   CO. 
I  West  Newton,  Mass.,  U.  S.  A. 
7>niriiiiiiiiiiiiiiMti)iiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiitiiiiiiiiiiiiiit)iiiiiiiiiiriiiriiiMiuiirtiiiiiiiriiiiiiiiiinMrtiniiniiiMniiiiiiiH 

ii:     Jiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiijiiiiiiii]riiiiiiiriiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiitiiniiiiiiitiiiiiiiiiiiiiii>iiiiiiiiiiiiiiiiiiiriiiiiniiiiiiiiiiniiiiiiii| 

If  you  have  a  quantity  of 
small  holes  to  grind  at  a 
high  rate  of  production, 
consider  the  Rivett  No.  103 
Internal  Grinder.  It  will 
probably  solve  your  problem. 
Our  prices  practically  equal 
those  of  1915. 

Dealers    in   principal   cities   to 
serve  you. 

Rivett  Lathe 
and  Grinder  Company 

Brighton  District  of 
Boston,   Mass. 

.itiin'iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiHmiiiiiiiiiiiiiimiiiiiiiniiiiiiiiiiiiiimiiiiimiiiiraiiiinimiiin 
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HiiiiiiiiiiiiiiiiiiiiiimmiiiiiiiMiiiiiiiiliiiiiiiiiii"iiiii"»iiran"""»""'"""'niinn!S      siiimiiiiiiiiiniiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiii
iiiiiiiiiiiiiiiiiiiiiiiMiiiiriiiiiiiiiiiifrmmmminiiriimimiimmmmiini 

"1^~f-1^T'1^T'f^i^T^1^1^1^1^'ti^^^^ 

Precision  Bench  Lathe 

.aMEs. BCATII-^CO 
WAITMAMMASSUSA 

Small  and  medium  sized  work  can  be 
handled  with  acouiacy.  speed  and  econ- omy i)n  the  Ames  Bench  Lathe.  By 
means  of  our  interchangeable  attach- 

ments you  can  do  turning,  drilling, 
grinding,  milling  and  thread  cutting. 
A  great  many  plants  are  saving  money 
by  their  use.    Write  for  our  Bulletins. 

iimiiiiMiniiiiiii   I   Miiiifiiiiiiiiiiiiiiniiiiriiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiniiiriiiiimiiiiiiiiiiiii   iiiiiiiiiiiiiiilimniiiS 

miiiimiuiiiiijimiiiiiiriiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiii>iiiiiriiiriiiiiiiiiirijjiii:iiiiiiiiiMiiriiiiiiiiiiiiiiiriiiiiiiiiiiiriiiiiiiiiimiiiiiiiiiDni^ 

Acme  Bolt 
Cutters 

Cleveland,  Ohio,  U.  S.  A. 

XENOV 

^^    HIGH  SPEED       ̂  HIGH  SPEED 

mmmmmmm^' HACK     SAWS 
AND 

BAND     SAWS 

AMERICAN  SAW  &  MFG..  CO.  ~ 
SPRINOFIELD  -  MAS^;,;iif~  : 

*^.H*i:??^KMm??l:m* 
:nriiiiiitiiiiiniiniiiiiiiiiiiiiiiiiiiii]|iininiiriinininiiiiiiiiiniii[itrMniiiiniiinniiiiinitniiiiiiiiiiiniitiiiititiiitiir[iiriniiiiiiiiirimir 

uniitiiiiiiniiiiMriitiiiriiiiniiirininMtriiiiiniiMiitiniininiitiiiiimiiiiiiiiiiiiiiniitiiniitiiniiitirrMriiiiiitMniiriiiiiiiMtiiitMiriitiiiiit.' 

I  are  fitted  with  the  well- 
I  known   Acme   Die   Head, 

I  which  has  a   special   ad- 
I  justment     for     adjusting 
I  the  dies  to   size   without 
1  stopping  the  machine.  The 
I  dies  are  all  made  inter- 
1  changeable  with  the  steel  _  |     I 
I  caps ;  dies  changed  from  one  size  to  another  in  less  than  one    |     | 
I  minute.    Acme  Die  Heads  are  all  lined  with  tool  steel  hard-    |     | 

I  ened  and  ground  to  size.     Write  for  Catalog  "M."  |     | 

f  THE  ACME  MACHINERY  COMPANY  |  I 

HUNTER      1 SAWS         I 

All  Types  of  Circular     I 
Saws  for  Cutting  Metal 

Inserted  tooth  saws, 
solid  tooth  milling  saws 
made  of  chrome  alloy, 
semi-high  and  high-speed 
steels,  hot  saws,  friction 
discs.  Saw  sharpening 
machines. 

Tta^ 

Have  you  tried  our  "Beskut"  semi-high  speed  milling  saws? will  cut  costs  on  hard  jobs. 
We  also  manufacture  and  carry  in  stock  a  full  line  of  rivet  setS 
and  chisel   blanks. 

I'liiumujijiUiiiiiiiujiiiiJJiUiiiiJllJuJilluillllujMlluillllllllllliirilllllllillllllllllllilllli* 
I        HUNTER  SAW  &  MACHINE  CO.,  Pituburgh,  Pa.       | 
^'iiiiiimuiiiiiiiiiiiiifiiuuiininiiiiiiitiiiiiniiitiniiriiiiiiriiiiiitMitiiniirMtiiirMriiniirriiriiiiiiriiiiiiiiiiiiiiiniiniiiiiniiiniinimii^ 

inmiirmiii   iiiiiiiiiiii   iiiiiiiiiiinniiiiiiiiriiiiiiuiim   iiiiiiiriiitiiiriiiiiriiiirriiriiiiiiiiiiiiiiiiiriiiiiiiiiiiniiiri<>     uiiiillulllliiIiiuilillJilllluluiiiJIiJIIIIIIlllluluUJIiJiUJiiiJiilUliiuuiuuuuuiuuululiIullluuliluiluiiJLiiuiuuUUiimiuluUiUliirH 

Quick    Change    Gap    Lathes  .  = 
14  in.   -  ;J,3   in.   to  20  in.  -  5 
30  in.  swing,  an  addition  to  i 

MONARCH'S  I Eegiilar  Line.     Quick  Change  = 
Eng-ino  Lathes,  10  in.  to  30  = in.  swing.  | 

The  Monarch   Machine  f 
Tool  Co.  I 

107  Oak   St.,  Sidney,  Ohio  I 

nMiiuuiuiiiiitimmiiiimitiimiiiiiiMimiiiiniiiuiiiiiitiintiiimrriMiiiniiiiiiiiiiiitiiiuiiiiifiiiiiMiiiiiiriiiiiritiiiiiiiiiniiiiiiiiniitiiS 

I  "MILFORD"  HACK  SAW  BLADES 

i  Sample  sent  on  request  s 
1     The  HENRY  G.  THOMPSON  &  SON  CO.,  NEW  HAVEN.  CONN.    I 
^iiMinnnmiiiiiuniiiiintHiMiiniiniininniiiniiTriiiiininiinnniiriniirtiiiMiMiiiiriiiiiiiiiiiiiiMiriiiiiniiriininniriiiiiniiiuiiiMiiin 

HACK      "STERLING"      saws 

gun   mii   imiiiriiiiiiiiiiiiiir   iiiriuiiimiiiiniiimimniiinmniiiiiiiiriimiiriiiirriiiriiiiiiiiiirriiiiiiriiiiirdiiiiiiiii   i>:       jiiiiiiriiiiiiiiniiiiiriiiiiiiriiiiiuiiiiiiiiiiMiriiiiiriiirirriiiiiiiinmiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiriiiriiiriiMirrimiiirimiiiiiiiiiriiiiimmi: 

CHAMPION      I 
QUALITY  I 
ACCURACY  I 
PRICE  I 

LATHES         I 
13-15-17-19   in.  Swing     | 
Champion   Tool  Works     | 

Cincinnati,  O.  | 

-.diitmimiiinniimiiifimHiiiiiiiiiiiiiitiiiiitiiiiiiiiiittriiiiiiiiriiiiiiiiniiniiiiiiiiiiiiiiiniiriiiiiiiiiiMiiiiiiiiiiiiiiiniiiiniiiiiiiuiiiiiiir 

I       Diamond  Saw  &  Stamping  Works,  Buffalo,  N.  T.       i 
niiiiiiiiiiiiiiiiiiMiriiiitiiiiiiiiii)iii)iitiriiiiniiiriiiiiiriiiiiiririiiiiiiiiirMiiiiiMiiiitiiiMiriiiiMiiiiiiiiiMiiM<iii[iiiiiiiiiiiiiiiiiiiiiiiii[iittit; 

uintiiiiminniiimiiiiuiiiimMiiiiMMiintiiitiiiiniiiiiiiiiiiiiniiiiiiiiiriiiiiiiiiiiiiiriiiiMiiiMirtiiiiitiiiiiiiiiiitiiiimiiiiiiiifiiiiiiiiiMiiiu      yiiriiiiritiiitiiitiiniiiiiiiiiiiiifiiiiiiiiiiiiitiiitiitiiiiiiiiifiiiiiiiiiiimiMiiiriiiiiiiiiiiiiiiitriiiriiiiiiiiiniiiiiniiniiiiiniiniiniiniiiiiniiit 

STARK  LATHES 

Precision 
Bench  Lathes 

Bench 
Millers 

I  STARK  TOOL  CO.,  Waltham,  Mass.  | 
I    Orlcfa.atars  of  the  American  Bench  Lathe  Established  1861      | 
niiiiiiitiiiiiiiiiitiiiiniiiiiiiiiiiiiiiiiiiiitiiiitiiiiiiiiitiiiiiniMniiiiiiiiiifiiiiiiiiiiiiiitiiiiriuiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiir 

aiimiimiiianmiitiiiiiimiiiiiiiiiiiiitiiiiniiiiiHiiiiiiiiiiiiiiiriiiiiritiiiiiiiiitiiiiiiiMiiiiiiiiiiiriiiitiiiiiitiiiiiiiiitiriiiiiiirtiitiiiiiiitiiiit:     Hi'iiiiiuiiiriiiiiiiiiniiniiiriiiniitii(iii[iiniiiiiiiiiiiiiiiiniiiiiiiiiiiinniiiniiniiiiiiiiniiiiirniriiiiuiifirininiiminiiiiiiuiimiiiliillii2 

I  PRESSES  and  SHEARS i  Sheet  Metal  Working  Machinery 

I      THE  D.  H.  STOLL  CO.,  Inc. 
i  Military  Road  &  Lansing  St.,  Buffalo,  N.  Y.  | 

.^iiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiniiJiiiiiiiiiinijiiiiiiiuiniiiiiiiiiiiiJiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiriiiiiiiiiiniiiiimiiiiuiiniiniiiiiiiiiiiip 

ibby  Turrot 
g  L  ̂   ^       stron 

Rapid 
Production HAMILTON 

Machine Tools 

mipPTtor  machine  made  by  a  man  who  la  familiar 
Ifh    roarhlne   shop    requlrer   
ronp,  powerful  and  rtjtfd. 

irementjs.     Machine    l3 
-   „   _..    ^        .  -.      Adaptable  to  entire 
ran^r:  ol  heavy  bar  and  chuoX  work.      Let  us  fllvc  you  full  details. 

loternattonalMachlneToOLCo.  IndianapoUs,  lod. 

nnriuiimmiinjijiiiriiijifiiiuiiiiiHiiMinniiiiiirMtiiiriiniiiiiiiiiiiiiniriiirrifiriniiiiiMnMiiiniriiiiiiiHiitiiiiMitiiiuMiiriiiirtinii^         '(iMiiiiiimiiiMinimiinMniminnnnnTminimiiiii 

Hamilton  Lathes,  built  in  a  wide  ranire  of  sizes  and 
Ftyles,  reach  the  peak  of  modern  precision — plus — pro- duction. Their  economy,  viewed  from  any  ang:le.  makes 
it  advisable  for  you  to  get  complete  description  at  once. 

THE  HAMILTON  MACHINE  TOOL  CO. 
Hamilton,  Ohio.  U.  S.  A. 

iiniiiimmminiiniiminimiimmiiminimiuiiniiiniiiiiniiniiiiiniu 
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The  "STANDARD" Double  Bolt  Cutter 
Column  and  headstock  are  cast  in  one  piece,  assuring 
permanent  alignment  and  rigidity.  Will  stand  up  and 
do  perfect  work  under  the  most  trying  conditions.  Six 
«izes:  1J4  in,  2  in.,  2}/^  in.,  3  in.,  3J/2  in.,  4  in. 

iniimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiniiiiiiiiiiiiiiJiiiiiiiiiiiiiriiiiiirijii   iiiiiir   i   iiiiiiiii   iiiiiijiiiiiiimiiiU'     ^iiiiirriuiiMuiiii   iiu   iiii   iiiiiijiiiu   iiiiiiiiiiiiuiiiiiiiiii   iiiiiiiiiiJiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiii£ 

I       REMOVING  THE  CUT  LENGTHS        |  I 
I  and  placing  the  new  coils  of  wire,  is  practically  all  there  is  |  | 

I  to  operating  Shuster  Automatic  Wire  Straightening  and  |  | 

I    Cutting  Machines.    They  save  their  cost  in  a  short  time.  |     | 

Let  us  send  you  catalogue         |     | The  I    I 

B.  Shuster  f    | 
Co.  i    I 

formerly  i      | 

John  Adt  &  Son    =     | 
New  Haven,      |  | 

Conn.  I  i 

Established   1866     I  I 

C<niiniiiriinillliiiiiiiiiiiiniiiiimiiiiilliniiriiiiiiiiiiii{iiniiiiiiiiiiiiiiiiiiiiimiiiiiiiiiijiiijiiiiiiiiiiiiiiiiijrrijiiiiiiiiiriiniinuirrriiniiS  I 

ariirMiiiiiiiininiiiiiiriiiiiniii[intiiniiiiiiriniiiiniiiiiiuiiiiiniiiiiiniiiMniitiiriiitiiiiiiiiiriininiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiuiiiii!f     - 

I  The  "MARVEL"  No.  8 
I        Metal  Band  Saw 
s  ̂   I  *HE  large  number  of  satis- 
=  I    fied  Users  of  this  high-grade 
=  saw  like  it   because  of  the 
=  large  capacity,  the  great  variety 
=  of  work  it  handles,  that  it  saws 
i  at  an  an^le  right  or  left,   that 
=  the  ̂ vork  is  held  stationary  and 
=  blade  feeds  itself  forward  into 
i  the  work. 

=  They  like  the  large,  roomy 
=  bed  or  work  table.  It  solves 
=     their  sawing  problems. 

s  \jet  us  tell  you  more  about 

I    the  "MARVEL"  No.  8. 

=  Armstrong-Blum  Mfg.  Co. 
=  347  N.  Francisco  Avenue, 
=  Chicago 

Improved  Die  Head  and  Control 
Exclusive  and  Superior  Design 

All  parts  strong  and  substantial  yet  micrometer  adjust- 
ment or  set  is  so  sensitive  that  bolts  may  be  cut  over  or 

under  size  and  dies  set  to  again  cut  exact  size — at  will 
of  operator,  while  machine  is  running,  adjustment  not 
affected  by  opening  or  closing  of  dies.  Feed  is  auto- 

matically stopped  when  desired  length  is  cut. 

Circular  gives  details — ivrite  for  it. 

The  Universal  Machine  Company 
Pike  St.,  Bowling  Green,  Ohio The  No,  8  Marixl  Band  Saw  |     | 

iliiriiiiiijiiiuiiiMiiiiiriiriiiriiiriiiriiiiiiriiiiiiiiiiiiiiiiiiiiiiiriiriiiiiiiriiiriiriiitiiiiiiiiijriiiiiiiiiiiiiiiiiiiiiiuimiimiiiiiiriiiiijiiiiiiiiiiin     ^iiiiiiiii   iiiiiiiiiiiiiiiiiiiiiirMiriMiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiii   iiiiniiiiiiiiir   iiiiiiiiiiiiiiiiuiiiiiiiniinniiiiiniliii 

aiiiiniitiiiuiiriiniiiiiiiiii[iiiiiitriiriininiiriiiirii[Miriinitii)ii[[iiiiiiiiitiniiiniiiriirriiiM]iiiiiiiniiiiiiiiiitiiiiiiuiiiiMuinMiiiiiiiini'- 

1  PIPE  THREADING  AND  I 
I  CUTTING  MACHINERY  | 
I  AH  Sizes  V^  to  18  in.  inclusive  | 

I         D.  Saunders  Sons,  Inc.,  Yonkers,  N.  Y  | 
i  Catalogue    on    request  | 
fiiiiiiiriiiiiiriiiiiirMirintiiiiiiiiiirriuMiiiiiriiiiiiiiiiiiMiiiiiiiiiiriitiiiiiniiiiiiiiiiriiiriiiiiiitiiitiiiiiniiiriifiiiiriitiiiiiiiiiiriiitiniiiiiii^ 

£jiiMiiiitiiiiiiiiiiitiiiriiitiiiiiii)iiijiiiiiiiiiiiiiiiiiirirtriiittiiiiiiiiii)iiitiiriiiiiiriiitiiitiiiiiiiiiiiiiriiiiiitriiiiiiiiiiiiiiriiiriiiiiiiMiiiiiiiiiiii 

I    Pipe  Threading  and  Cutting  Machinery     f 
I  Hand  or  Power  Operated  | 

j  The  Merrell  Manufacturing  Co.  I 
j  100  Curtis  Street,  Toledo.  Ohio  I 
^ininirinMiMinntMmmrmiimmnmiiiitimitMiirMiiMiiiiiiiiiimiriiiniinirriiMitriiMiiMiiMirrnirMiiMiiinirniiiiiiiinitni^^ 

uniiiiiuiinMiiiniiiiiniiMiiiiiriniintriitrniiMiiuiiiniiniirniriiitnriiiiNiiiitMiiMittMitMiiiiiiitiniiMii(iiiiiirMir;iiriiiiiiiiiriiniiiiii;i 

Loa  Simplex  CoH  Saws 
I  Fast — Easy  to  Operate — Large  Capacity  | 
I  Minimum  Waste  of  Stock  | 

i  Designed,  Manufactured  and  Sold  by  | 

I  The  Earle  Gear  &  Machine  Co.  I 
I  Philadelphia.,  Pa.,  U.  S.  A.  § 
^niiuiimiiiminimmmiiiniiiiiiiiniiiiiiiiiii   i   iiii   iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiniiiiiiuiiiiMniiiimiinirR 

diiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiliiiiniiiiiiiiimiiiriiiiiiiriiiniiiiiiiiiiiiliiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiliiiiiiiiiiiiilllllliliiiiiiiiiib 

The 

HIGLEY 
Cold  Metal  Saw 

Catalog  will  be  sent  on  application  to 

Vandyck  Churchill  Company 
.   52  Vesey  Street,  New  York 

r4iiiiiniiiiiiiiiniiiiiiniitiiiiiiiitiiiiiiriiiiiiiiiiiiiiiiiiriiiriiiiMiri)iriiiriniiiiiiiiiiiiMiiiiiiiiiriiiiiiitiiiiMiiiiifi)niiiiitriniiiiiiiiiinii<ir' 

uiiiiiiiirMiiiiiriiitiitriiiitiiiiiiiiiiriiilllllllliiiriiiiiiiliiiiiri)iiiltriiiriiiriiitiiiriiiiiiiiiiiiiiiiiiriniiiiitiit(iiiiiiriiiiiiiiiiiiiiiiiiiiiriiiriii^ 

Gray's  Sheet  Metal  Cutter   I 
Cuts  Shapes  Like  These   | 
Made  in  four  sizes  for  cutting  sliapes  from      i 

H,  A.    %    and    %-incli  plate.  | 

W    J.   SAVAGE    COMPANY,   Inc.    | 
Knoxville,  Tenn.  | 

niiriiiiiiirttiniiiiiMitiiiiiiitiiiiiiiiiiiiiilniniitMniiriiiiiiiiiiiiiiiiiiiiniitiiiiiiiiiiiiiirtiiniiiiiiiiiiiiiifiiHiiiiiifiiiiKifiiitiiuiiiiiifiiiiiR 

True  to  the  Name" 
3ki 

Made  of  the  finest  tungsten  steel  by  specialists  of  many  years'  experience.    Specify  "QUALITY" on  your  next  order  and  settle  your  Hack  Saw  Problem. 

(Tile    Hack   Saw   Specialists) 
NAPIER  SAW  WORKS,  INC. 

Office    and   Factory:    Middletown,   N.   Y. 
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MMiiiiuiimiiiiniiiiuiiiiiiuiiiuiiiiiiiiuiiiiiiiiiniiiuiiiiiiiiiimiuiiiiiuiiiumiiiiiniiiiiinmuuiiHiig      iiiiiiniuiuuiiiiimmiuuiuuiuiiiiiiiiiiiiiciniiiiimiiiiiiiiiiumiiiiiuiiiiiiiiiiiiiiiiiiiii   
iiiiiiniiiiiiiiniiniiiiiiiiiiiiiiiiiiiuiniiis 

i 

Producing  with 

Pep  and  Precision 
The  Bradley  Compact  Hammer  here  shown  is 

a  speedy  producer  of  accurately  forged  parts. 

The  blows  can  be  closely  regulated  to  suit  the 

work  being  fashioned,  thereby  insuring  precision 
and  conserving  power. 

All  Bradley  Hammers 
are  cushioned  hammers. 

More  work,  better  work, 

with  less  power  and  re- 

pairs, is  what  wie  guar- 
antee the  Bradley  to 

furnish.  These  hbmmers 
are  made  in  several  sizes 

and  types. 

IVhat  is  the  nature 

of  your  work? 

C.  C.  Bradley 

&  Son,  Inc. 
Syracuse,  N.  Y. 

Stamp  Out 
Your  Metal  Blanks 
With  a  V  &  O  Press 

Automatic  feed  attachment 

permits  stamping  small  metal 
blanks  at  a  rapid  rate. 

The  stock  and  scrap  rolls 
are  made  integral  with  the 

press.  No  wasted,  cluttered- 
up  floor  space. 

Write  for  Bulletin  it-S 

The  V  &  O  Press  Co. 
Glendale,  Brooklyn,  N.  Y, 

--iiniiiniiriiimniininriniirriiiiiiritriiiMiniMitiitiiniiniiiiinMtiiiritritrrirtiirriirniiMiriiiiiitiiitiiitiiiriiiiiiniiiitMiiiiiiiiiiiiiiiiiHiin 

2iiltllllininriuiiiMniitrniiiiiinitiiirilMniiiiiiiiniiitiiiiiiiiltliltiiriniiiriiiiiirinriiniiiiiiiiiiiiitiiiiitiiiiiiiriiiiiniiiniiiuiiniiiiiHiib 

s       = 

Motor  Drive  | 

aiiniMiwiiiiiiuiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiwiiiiiiiiiiiniiiiiiiiiiiiini 

No  need  to  lay  your  tools  on  the  floor  if 
you're  usine  a  NICHOLSON  ARBOR  PRESS: 
the  stand  is  fitted  with  this  handy  shelf 
for  your  eonvenience — an  exclusive  NICH- 

OLSON advantage.  Strength,  endurance. 
convenience — all  are  combined  in  these 
Nicholson  Arbor  Presses.  Made  in  five 
sizes  for  every  kind  of  machine  shop  and 
garage  work. 

Nicholson  Expanding  Mandrels 
Save  Space,  Time,  Labor 

Get   details  oi   SO-dai/   trial  offer. 

W.  H.  NICHOLSON  &  CO.  I 
114  Oregon   St.,   Wilkes-Barre,  Pa.  | 

Siiniiiiiiiiiiiiiiiiiiiiiiiiiiniliiiiiiiiiiiiltlllillimiliiiriiiiiiiiiiiiiriiriiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiirriiiiiiriiiiiiinmnmi   iiiiriiiiin 

gninniJiiiuiiiiiuiiiiiwiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiJiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiininiiiiniiiiiiiiiiiiiJiiiii!^     iiiiiriiiriijiiiiriiiiiiiiiiiiiiiiijiiiiiiiiiiiitiiluiiiiiiiiiiiiiiiiiiiiiiiiiiiiiJiiiiiiiiiiiriiiiiiiiiiiiiiriiiriiiiiiiiiriiiiriiiii:iiiriiiiimiiiiiiiiiiiiniQ 

Busy  as  the  Proverbial  Bee 

Press No. 

570 

The  Rochester  Helve  Hammer 

To   get    you    to    fix   your  | 
mind  on  our:  | 

Rochester  | 
Helve  Hammer  | 

(6  sizes — 2  styles  frames)  i 

"West"     Hydraulic     Tire  | 
Setters,  Hub  Banders,  and  | 
Presses    (100  to  300  tons  | 
capacity).  | 

Special  heavy  Machines  | 
built  t<r  order.  i 

I  THE  WEST  TIRE  SETTER  CO,  1 
i  Rochester.   N.   Y.  | 
llwiiimiiimtiiiiiiiiiiilliiHiiiiiiiiMiiHiimiiiniiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiii   iiiiiiiiiiiimiiiiiiniMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

tmimiiuiiriniiiniiiiimiiininmiiuiiiHiiiiiriiitiMiiiiiiiuMiiiiiitiMiitiiittiniMiiiiniiniriniiniiniiMiiiiniirMniiiiMiUMiiiniiiiiiiu 

LOY  &  NAWRATH  COMPANY  | 
Manufacturers  of  Power  prcsacs   or  Brakes  and   Sguariiiff  shears  in  i 
capaeitieH  from   the  liehtest  ̂ augrew   to    %    in.   and    from  4-12    feet  i 
long-.    We  also  manufacture  Mitre  presses.   Mitre  dies.   Forming  dies  = and    Shear    blades.     Twenty    years     experience    of    our    engineering  1 
d^artmeat  can  undoubtedly  be  of  assistance  to  you.  = 

Sales  OfRce:  30  Chinch  St.,  New  York  City  | 
Factory:  Newark,  N.  J.  § 

PRESSES 
Large  or  small 

Regular  or  Special 
The  last  word 

Presses in 

IS 

"AMS" s 
X 

Look  for  it.  I 

It's  your  security.       | 

I  The  Max  Ams  Machine  Co.  NZVoVucuyT-Y.  | 
S      ChicaBf)  Office:   2 fr  Jackson  Blvd.  Rochester  OfRce:    t05   Commerce  BUlg.     S 

Tiiiiitiiiiiiiiiiiiiiitiiiiiii   IIIIIIII1   iiiiiriiiiiiiiiiiiiiiiniiiiiniiiiiniitiiiiiiriiiiiiriniiiiiiiriiiiiiiiirtiuiiiiiiiiiinMiiiiiniiiiiiiiiiiiiD 

aintiiniirrinrniriiiiiiiriiiiiuMiriiiinMitiiiMinininiiiiMiiiiiiiirMniniiniiiMitiniiiMniiiMtiiiniiiiiiniiniiniiiiiniiniiniiiiiiiiiniii^ 

Presses 
There  is  nothing  to  offset  the  saving  when  you  in-  = 

,  in  sn  Atlas  Press.     You  get  two  presses  for  the  cost  of  one  E 
when  you  Install  Atlas  Presses.      Write  for  the  Atlas  Bulletins.  = 

Atlas  Press  Co.,  317  N.  Park  St.  Kalamazoo,  Mich.,  U.  S.  A,  | 
iiiiiiiiiiiiiiiiiiinmitiiiitiiiiiiiiinMiiniiiiiiiiiiiiiiiiiiiiiiiitiiniiirMiiiiiiiiiiiitiiitiMuiiiriiniiitMiiiiiiiiiiiin;     niiriiiMiiiiiiMiiiinMiiiiiiMiiiiiiMiiniiiiiiiitiiiiiiiirriiitiiiiiiiiiiiinitiriiiiiiiitMiiiiriirriitiiitriiriittiitrriiitiirMirinriiniiiTiiiiMiiiitiiiR 

'"""■   "■'   iniiiiiniiiHiiitiiiiiiiiHiiiitKiiiiiiiMi   niiiiniiiiirrinniiiriimiiiMiuiiiiiiHiiiniiniiniiiiiiinininiiiMiiiiiniiriiiiiiirMiiiininiiiJMMiiiiiiniiiMinMniimminimiiiiiiiiiiurimmiHiim^^^ 

NAZEL  ENGINEERING  &  MACHINE  WORKS 

Built  in  three  types, 

(ix  size*,  with  capaci- 

ties up  to  7  in.  square. 

Manufacturers  of 

for  Belt  or 
Forging  Hammers 
Motor  Drive 

4041-4051  N.  5th  St. 

Philadelphia,   Pa. 

H^rite  for   ike 

Naze!   Hammer   Book 

minnrattnnimiiinniiiiiijriinnmiiiif 

Noted  for  their  blow  and  control 
rnnimiimiiiiiiii   iiiiiiiiiiiiiiiiniiiiiirn   iiiiiiiniimiii   iiiiiiiiiiiriiiiiiiiiiiiiiimiiiiiniinmnmmrinriminniniiniiiiiimmiiinimimmmiiiniiiiiriiinirii 
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ROYERSFORD 
Punch  and  Shears 

THE 

""I 

"TOLEDO" 
Single  and  Double  Crank  Toggle 
Drawing  Deep  Stamping  PRESS 

Motor  or  Belt  Drive. 

Write  for  Catalog, 

Royersford  Foundry  & 
Machine  Co.,  Inc. 
Factory:    Royersford,  Pa, 

"TOLEDO"  Patented 

Toggle  Drawing  and 
Deep  Stamping  Press 

Series  No.  160 

Presses  for  Every  Purpose 

Estimates  furnished — 

"TOLEDO"  Patented 

Toggle  Presses,  built  in 
50  sizes  (7,500  to  650,000 
lbs.)  are  widely  used  for 
drawing  stamped  steel  and 
en'ameled  ware,  seamless 
steel  bath  tubs,  metallic 

caskets,  auto  radiator  cas- 
ings, fenders  and  similar 

parts,  mail  boxes,  vending 
machines  and  innumer- 

able other  objects  made 

from  copper,  brass,  alum- 
inum, steel  or  tinplate. 

The  chief  merit  of  these 

machines,  built  both  in 

single  and  double  crank 

types,  resides  in  the  blank- holder  control  mechanism, 
which  not  only  insures  g 

perfect  dwell,  but  elimi- 
nates wastes  due  to  undu- 

lating or  yielding. 

Correspondence  solicited 

I  The  Toledo  Machine  &  Tool  Co.  I 
I  Toledo,  Ohio  I 
I     (  hicuKO  Ortioe;  Room  008  Machinery  Hall,  540  W.  Washingrtou  Blvd.     I 
niMiiiuiniiiiiiiiitiiiMiiiiiiiiuiiiiiiiniiHMiuiunuuiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiMiiiiiiiiiiiiiMiiiiiiniiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiB 

•jmiiiiiiiiiniiiiim   iiiiiiniiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiitiiiiitiiiiiiiiiiiitiiitiiiiiiitiiiiiiiiiiriiiiiiiitiiiniiniitMiiiiiu     ^<iiiii»>i'>>ii>>ii>iitniiiiiiiiiiiiiriitMitMiii   iitiiiiiiriiiiiiitiiitiiiiiiiiiiimiuliiniiiiiiiiiiiiitiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiH 

^iMiitiiHiMiimiiiniiitiiiiiiMiniiinniiniiiiiiniiiiiitiiiiiiiniiiiiHiniiininiiniimniiiiiimiitiiiHiniiifiiiiiiifiiiiiiimmmuiiiiiiiiiiB 

Leak  and  Acid  Proof" 

have 
tlan^d 

inlet,  out- let   and 
stufTln^    b<^x 
around  shaft. 
Send    for    Cat. 
No.  38. 

AMERICA'S  BEST- 

THE  WORLDS  STANDARD" Forgres.  Drills,  Punches,  Shears. 
Bonding  -  Machines.  Tire-Setters, 
Wood  Workers  Blowers  Ex- 
hau'*t  Fans.  Disc  Fans  and  Ven- 
tUd-tmET  Appaiatus. 

BUFmiO  FORGE  COMmNY 
/i,/        BUFFALO.  N.Y. 

.-iiiiiiiriiiiiiiiiiiiiiiiiiiiu)iiiiiiijiiiiuiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniitiiiiiitiiiiiiitniiriiniiiiiiiiiniiiiiiiiiiiiijriijiiin 

H""   riiiiijiiiii   iiiiiiiiiiiiiiiijjriiiiiijiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriMiiiniimiiiiiiiiimiiiimriiiiinniiniinimiumiuiiuuiimiiiiii: 

REDUCE  i 

RADIOl 
manufacturing  costs  on       | 
molded  insulating  parts       | 

Ask  us  about  our  super-efficient  § 
semi-automatic  moulding  presses    = 

_  ELMES 
=       Special  machinery  built   to  order  from  customers'  blue»print»      1 

I  CHARLES  F.  ELMES  ENGINEERING  WORKS  I 
I  1001-1013  Fulton  St.  "Since  1851"  Inc.  1895  CHICAGO  | .iiiiiiiiiuiiiiiiiiiiiiiiiiitMiMiitiiiMiniiitiiiMniiniiiiiiUMiiiiniiiniiiiiniintNiiMiiiiiiMniiiiuniiiniiiiiiiiiiiiiiniiiiiiniiiiiiiiiiiiiiiiin 

aiUMtinrniinrimininiriiiriniiniriiiiiiiMiniiiiiuiimiiiiiiuiuiiiiiiiiiiuiimmiiiiiiiiiiiiiiiiiiHiiniitiiiiiiHiiimmiiiiiiiiiiiiuiiiiir, 

IBI 

I 
fidil 
PRESSES 

FOR   CUTTING,    FdRMINQ,  PUNCHING.ORAWING  AND  '       . •V^EMBOSSiNS  8A«  ANDSHEtT  MttALS,  PAPER ,  LEATHER  ETC. 

■.fERRACUTE  Machine  Co., BRiOGETON.N.JERSEy;  U.S.A. m 
^iiuintiiHiiiiuiHiriiiniinimuiimimimiiimiiiiiiiiimiiiiiuiriniiiiiiiiimMiiiiimiiMiiiMinirMiimiimiirnrmirmtMitinrrfntiimn     ?.i 

SHEAR   BLADES 
THE  CLEVELAND   KNIFE  &  FORGE  Ca     I 

CLEVELAND.  OHIO  | 

<!IIIIIIUIIIIItllli]IIIIII)llllllllllll1lllllllllllllllllllllllllll1IIIIIIIIIIUIIlIIIIIIIIIIIIIIIIIIIIilt)lllll1lllltllllllllllllllIllilllllllllllIlllirillllUlr 

THE  LONG  AND 

POWER  PUNCHING  & 

HAMILTON, 

ALLSTATTER  CO. 

I  SHEARING  MACHINERY 
OHIO, U.S.  A. 
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„   „„„„,„„ii,„m,,lllMiiiiiiiMiiiiin.liiiimmiir   i   riiimiiiimi   Miniiiiiimiintimimi   mmiiilinnr   iiiiiiKiiiiiiiiiilitiitiiii   iiiimiiiiiMriniilillilllllllllllininil   iimiirillililiiriimmiiirri| 

SKINNER   DRILL   PRESS   VISE 
Truly  "The  Handy  Tool" 

Work  can  be  firmly  held  in  it,  one  operation  completed,  the 
vise  turned  upon  its  edge,  and  a  second  operation  completed 
without  reclamping  the  work  in  the  vise. 

Sena  for  illustrated  circulcar  showing  sizes,  prices,  etc. 

iilllllllllUIIIIIIIIIIIUIIIHIIIIUIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIMIIIIIIILIIIIIIIIIIIIIIIIJmillllirilllLllllllllllllllllllllllllJIII 

gHiiumiiiiiiiiuiiiiuiiiiiimiiiiu   iiiiiiiiuiiiiiiuiiiiiiiuiiiuiiiuiiiuiiiiniiiiiiiiiuiiiiiiiiiiiiiiuiiiuiiiiiiiiii   iiiiiijiiiiiiiiiii|     gi 

The  Skinner  Chuck  Company 
New  Britain,  Conn.,  U.  S.  A. 

Established  1887 

New  YoA  Office:  San  Francisco  Office:  Chicago  Office; 
94    Beade    Street  Rlalto  Building  552    West    Washington   BlJd London  Office:    US   gucen   Victoria  St.,   B.  C.   4 

iiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiihimuiiiiiiiiiiiiiiiiiiuiiMiii   iiiiiiiiiiiiiimiiiin   iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMir 

Maximum  Tension  With 
Minimum  Effort 

The   ample   jaw   bearing   in   Whlnton   Geared    Scroll    Combination 
I'huckH  assures  a  firm  grip  on  the  work  with  slight  set-up  eflort. 
A  Whiten  Chock  Jaw  never  "g-ives"  nor  springs — a  work  insur- int?  feature  that   saves  many  dollars. 
Whiten  Chncks  cover  a  wide  ranre.    Get  the  catalog  and  select 
one. 

sjiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiii   iiiimiiiiiiiiiiiiiiiHimmiiiiiiiiiiiiiiiiiiiiiiiiiiin: "cysHMAH 

u  * 

D.  E.  Whiten  Machine  Company 
New  London,   Conn. 

European  Address:  Selson  Engineering  Co.,  Ltd., 
85  Victoria  St..  London.  E.  C. 

"Whitun"  Cftucks  sold  and  kepi  in  stock 
by  princitMl  dealers  all  over  Europe. 

miiimiiHiiritilmtinMiiliiiiniiifHiiiiiMililiilllililiiiiiniiuililliniltiljrniiilllliiiiiinilllllllllllimiiniilllMlililillilimilllllllji 

TntNtwSTEEi  CHUCK 
Improved  Bod>»  Design 

PcrfcctlyiAliJncdHird-SurfaccdJawj 
Hard  Self-Cleaning  Screws 

Self-Ali^nin5  Thrust  Bcarinjs 
Inf  erchan^eable  Parts 

>.    THE  CUSHMAN  GUARANTEE  . 

f^ 

5 

The  Cushman  Chuck  Company 
Hartford.Conn..  U.S.A.  I 

ilimuiiiiiijiiimiiiiiiiiiiii   iiiiiimiiiniiiiiiiim   iniiii   nil   mill   iiiiiiiiiiiiiiiiiiiiiiii   imiiiiiiiiiiiiiiiiiih".'^ 

aiiiiMliii:.iiiiMiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiMiliiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiMllllllillllltllililliiiiiililiilllililllllllllllKj      uiiiiiiitiiiiiiiMliniliillllMlllllllllliiiiiiiliilillilllilillllltlilllliiiiiiiiiiiiiiiiiiniiiii<iii<iiiiiii"ii">>ii''<'i<ii>i'''i'i'''''''''''''''''''''''''J 

CHUCK 
WITH 
AIR 

The  Lavoie  Air  Chucks  are  very  simple 
in  construction  and  are  easy  to  operate. 
The  grip  is  absolutely  certain,  as  is  the 
release.  Made  in  seven  types  with  six 
styles  of  jaws. 

Write  for  particulars. 

'Almon<i  PRODUCTS 
Geared  Drill  Chucks 
Standard  Drill  Chucks 
Independent  Lathe  Chucks 
Geared  Scroll  Lathe  Chucks 
Combination    Lathe    Chucks 

Right  Angle  Transmission Flexible  Steel   Tubing 
Flexible  Arms 
Micrometers 
Fine  Mechanical  Tools 

FRONTIER  CHUCK  &  TOOL  COMPANY 
34  Letchworth  St.,  Buffalo,  N.  Y. 

Illustrative  Descriptive  Bulletins  Mailed  upon  Request  | Ashburnham  i 
Mass.  I 

aiimiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii   iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii"ii"iiiiii"ii"ii>i^ 

aiiiiiiiiiiMHiiiiiiiiniiiiiiiiiituiiiHiiiiiiMiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiillliiiiiiliiiiliiiiitiiiiiiiiiiii:     jiiiiiiMiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiinniiiniiitiitiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^- 

T.  R.  Almond  Mfg.  Co., 
iiiiiiiiMiiiiuiiiiiiiiiiiiiuiiiiitiiitiiiittiiiiiiiiiiiimiiiuitiiiiiiiiitiimiiiiiiiiiimiiiiiiiiiiiiiiiim 

RAPID Slip  Drill 
CHUCK Absolutely  Tightv 

Drives  Straight  and  True 
Cannot  Injure  the  Collet 

American  Equipment  Company,  Detroit 
iiiiiiiiiiiiiiiiimiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiuiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiifi 

non-corrosive     bronze     seat.s     accurately  ^ 

ground     together     make     Dart     Unions  = 
non-leaKlng.      A   tree  sample  on  request.  = 
Write  for  catalog  and  price  list  No.  ill.  E 
E.  M.  Dart  Mffi.  Co.    Providence   R.  I.  | 

The  Fairbanks  Co..  Sales  Agents  | 

Canadian  Factory,  Dan  Union  Co..  Ltd  ,  = Toronto.  = 

-                        ^_^          ..„,^                                     Ask  your  dealer  for  Drices  = 
siiiiiMiiiMiiiiiiiiiiMiiMiiiiiiiiMiiiiiiinTnTmnniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiriiiiiiiiiiiiMiiMiiiiiiiiiiiiiiii'iii"^ 

Mimti 

-u-1 



June  29,  1922 Eliminate  Waste — With  Modern  Equipment 83 

aiiiiiiuiiuiiiiiiiMiiiiuimiiuiiitiiiiiiiiiiiiiiiiii   tMnriiiiiriiiiiiiiriiitiittiiitiiniitiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiimiiiiiiiMiiinimiic:      ^tViiinMiiinminiHiMinmtnmniiniiiiimiMmitiiiniinmiiMmiHiiniiiiiiHiHiiiiiiitiiniitiiniiiiiiiitiiiiiiiiiiiiiiiiiiiiniiiM^ 

Looking  Behind 
the  Scenes 

ERRINGTON 
Ground  Arbor  Hole 
Gre»lcr  Acc\ir»cy 

Desitfn  of 

Bod°
 

Decreases 
Weight 

The  Jacobs  Super  Chuck  looks  good  on  the  | 
outside,    but    the    inner    workings    are    re-  | 
sponsible  for  its  popularity.  I 

It  sets  up  readily,  grips  firmly,  centers  the  | 
drill  every  time  and  runs  in  perfect  balance.  | 
Case  hardened   body   and    jaws   give  long  | 
life;  working  members  ground  on  centers  | 
assure  precision ;  every  feature  in  its  make  | 
up  promotes  speed.  | 

C*t  Bulletin  A-17  and  note  the  Jacobs  line  | 
I 

   s 

The  Jacobs  Manufacturing  Company       | 
I  984   Park  Road,   Hartford,   Conn.  | 

%iiimiiiiiniiiiiniriiiniiniiiiiiiiiiiiiiiiiiiiiiiiiiitiniiiuiiiMiiiiiiiiiiiiiiiiiiiiitiiiiiiiiii>iiiiifriiitiiiinii]iiiiiiiuiiiiiiuiiiiii[iiiiiuiiiii9 

JHiiiiliiiiiiiiiiiiiiitiiniiiriiiifiiitiirtiiiiitiiiiriiitiiTirMiiMiMiiiiMniiniMiiiiiiiiiiiiiriiiriiiiiiiiiiriiiriitiiiitiirtiiiiiriiiiiiiiiiiiiiiiiiiiiiii: 

I  differ    in    several    es- 
1  sential           particulars 
s  from  the  conventional 

I  "combination"    chuck. 
I  Get   our    catalog    and 
I  note      their      superior 

I  points. 

I  The  Hoggson 
I  &    Pettis    Mfg. 
I  Company 
i  New    Haven,    Conn. 

%fiiliiiitiiiiiiitiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiuiiiuiiiiiimiii   iiiiiiiiiiiiiiiiiiiiiiiiii   iiiiiiiiiiii   iiiiiiiiitiiiiiuiiriiiriiiiiiiitiiirin 

giiiiiiiiiiiiiuiiifiniiiniuiiiiiiiiiiiitiiuiiiiiiiniiiuiiiiiiuiiniiiiiiiiiuiiiiiiHiiiiiiuiiiiiuiiiiiiniiiiiiiiiiiiiiininniimiiiiiniiiiiiiiiniit 

GARVIN  HEX-SQUARE       I 
j  TWO-WAY  FIXTURE         | 
I  For  Butt  or  Straddle  miU- 
I  ing  of  a  squat e  or  hexagon 
I  nature. 
I  Will    clamp    in    either    a 
I  horizontal      or      vertical 
I  position. 
I  Made  in  two  sizes: 

I  1  in.  size,   j  to  1  in.  cap. 
I  2  in.  size,  J  to  2  in.  cap. 

I  MANUFACTURED  BY 

I  THE  GARVIN  MACHINE  COMPANY 
I  Spring  and  Varick  Sts.   50  Years  in  NEW  YORK  CITY 

Quick- 

Change Drilling, 

Tapping, 
Studding 

Chuck 
5*^/6  E.  P. 

This  automo- bile crank 
case  has  24 holes  tapped 

and  studded. 

I  S  holes  I"  X 16";  12  holes  ̂ "  x  13";  6  holes 
I  i"  X  20"  and  1— J"  hole  for  pipe  tap. 

I  These  holes  are  tapped  in  4  minutes;  and  the 
I  24  studs  are  set  in  3  minutes,  with  a  total  of 

I     64  aank  cases  handled  per  each  nine-hour  day. 

I         Errington  Mechanical  Laboratory 
i  Broadway  and  John  St.,  New  York  City 
I  Machinery  Hall.  .549  W.  Washington  831  Old  South  Bldsr., 
I  Blvd..   Chicago.   111.  Boston,    Mass. 
iviiiiiiiiiiiiuiiuitiiiiiiitiiiiiiiMiirniiiiiiiiiniiriiiiiiiiniiiiiiitiiitiiiiiiiiiiMiriiniiniiiiiiriiiiiiiiiiiiiiiiiiHiiiiiiinMiiiiniiiriiiiniiiiiiiw 

niitiiiniiiiiiitiiriiitiiiMiiriniiirtiiiiiiiitiiMiiintiiniiiiiiiiiiiiiiiiiiiiiiiiniiiiHiiiiitiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiitiiniiiiiuiiiiiimia 

I      We  Make  Nothing  But  Chucks 
I  Union  Chucks  are  always  "up  to  the  minute."    Our  entire  | 
I  efforts  are  devoted  to  the  development  of  chucks  and  every  | 
I  dollar  expended  in  a  Union  assures  ample  returns  in  service.  | 
I  Correct  design  and  proper  materials  give  Union  Chucks  the  | 
I  stamina  to  stand  hard  usage.  | 

Union  Manufacturing  Co.   | 
26  Cortlandt  St.,  N.  Y.  | 

New  Britain,   Conn.,   U.   S.   A.  | 
Makers  of  a  Complete  Line  of  Chucks    | 

Out    Catalog  | 

shows     full  i tine.    Send  i 

lor  your  = copy.  i 

niiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiJiiiiiJiiiiiiiiiiiiiiiiriiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiJiEiniiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiin 

niiiriiiiiinriiiiiiirMjiiiitiiiiiiiiiiiiiiiuiiuiiiiiitiiuiiiiiiniintiiiiiniiiiiiifiiiiiitiiiiiiitiiiiiiiriiriiniiiriitnitriiiiiiniiiiriiiiiiiiiiiiiiuiic 

Two-Jaw 
Drill  Chucks 

Simple  —  compact 
Two  jaws,  single 
screw,  solid  body. 

Made  for  hard 
work  and  seveije 

use.  Seven  sizes 

from  0-J4  In-  to 0-2  in. 

Si 

Son    Co., 
Windsor  Locks 
Conn.,  U.  S.  A. 

iiiiiniiinirminmmiiininiiiiniiniitiiiiiiimiiniinriniiiniiirinrMiiiiniiiiiiniiniHiiiitinriifiitniiniiiiiinnTnnirniiiiiiiiiiiuitiirH     KiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiriiiiiiiiirriiiiiininiiiiiiiiiiiiiiiiiiiiiiiiiuiiniiiiiiiiiiniiiiiiiiiiitiiiiimiiiiiimiitiuiiiniiiiiiiiiiiiiiMiiiiiiiin 
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amniiiffliiiimnnmiiiianilBiim""""""'"!"""   """""   '   iiimiiiiiiiiiim""""""""'""'"!"   """S     g   """""   ""'""""   iiiiiiiiiniiiiiirimiiiiiiiii   iiiiiiiiiiitiiii   i   iiiii   i   i   mi| 

A  Firmer  GRIP — 

a  Readier  "Slip" 
You  don't  risk  excessive  tap  breakage    | 
when    you    drive    taps    in    a    holder    | 
uilt    as   this   cross-section    indicates —    | 

^  Allen  Safety  Set  Screws 

3      I 

for  the 

APEX 
Safety  Tap  Holder 

knows  exactly  when  to  slip.  Note  the  his 
area  of  friction  surface— *lid  you  ever  see 
a  tai)  with  more  positive  grip?  For  holes 
in  toueh  metal  and  blind  holes  you  can 
drive  to  the  limit.  Don't  worry  about  the 
scrap -pile. 

It  meets  all  tapping"  requirements  on  sing-le OP  multiple  spindle  installations.  Ideal  for 
close  center  distances. 

SEND  FOR  IT.      TRY   IT. 
BE   CONVINCED. 

Guaranteed  (o  tap  bottom  holes  without 
breaking  taps. 

-      ̂      __-   ^        30%  Extra   Strength  over   broached  hollow    screws— the 
■^H    I      S>       only  other  kind  made.     By  a  patented  process  we  increase 
,    ̂*.   a    ̂k>        the  density  of  the  steel  around  the  socket-holes,  so  that 

^^%^^  ̂         even  the  smaller  sizes  will  stand  all  the  strain  the  best  made 
^^^7!^5iA,-^*        wrench  can  apply.   The  Allen  process  makes  deep,  perfectly- 

V^^^^^^T       formed  socket-holes — no  chips  in  the  bottom.     The  entire ^-^^^^^         length  of  the  ALLEN  is  utilized  either  for  solid  metal  at  the 
point,  or  depth  of  socket  for  the  wrench.     All  sizes  in  stock 

from  J  in.;  to  I  J  in.;  any  length,  point  or  thread.     Also   Pipe   Plugs  Socket- 
Head   Cap  Screws.     Tap    Extensions    and    Tire    Wrenches — Allen    process. 
Complete  descriptive  catalogue    on   request. 

1 29  SHELDON  ST. 
HARTFORD.  CONN I  i  THE  ALLEN  MFG.  CO. 

=      :iniiiiiiiiiiiiiiiiiiiimimiiiiiiimiiiimiiiiiiiiimmmiiiiiiiiiiiiiimiiuiniiiiiiiuiiiiiiiMiiiiimiiiiiiiiiitiiiiiiiimiiiimimiiiiimiii^^^ 

=     xiiiiiiiiniiiiiiiiiiiiiiiiiiiiiimiitiimiMiiiiiiiiiiiMiiiiiiiiiinMiiin   itiiiiiiiiiiiiiiimiiiiimimiiiiiiiiiiiiiiiitiiiiiiitiiiiiiiiiiiiiiiimu 

Pat. 
Pend. 

The  Apex  Machine  Co. 
Dayton,    Ohio 

Manufacturers  of  Safety   Tap  Holders  and 
Universal  Joints. 

Representatives : 
Detroit,  The  American  Equipment  Co. 
Indianapolis,   E.  A.  Kinsey 
Baltimore.   Md.,   Kemp   Machinery   Co. 
Dayton,  C,  The  Larkin  Supply  Co. 

IheWhitmi 
TWIST  DRILLS 

AKRON,  OHIO.  U.S.A.  N 

iesMfg.Co. 
REAMERS 

iMirouiiuiiiiiuiuiiiJiiriJimiiNiiiiiiiimiiiiiiiiiiiiii   iiiiiiiiiiuiiimijuiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiii   iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiui:     ^iiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii   iriiiiiii   iiiiiiiiiiiiiiiiiiiitiiiiiiuimiiiiiiiiuiiiiuiuiiiiiiiiiiiiiiR 

aiiniiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiimiuiiiiiiiiiimiiiL     uiiiiiiiiiiiilllliiiniliiilllllllliilllllllllllllllllllllllllllllliliriiniiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiliiiiiiiiiiliiuilliiiiiiuiiiiiiiiiiiiii: 

The  Gammons  Taper  Pin  Reamer 
Because  of  its  novel  design  it  can  be 
used  to  ream  holes  for  taper  pins  by 

power   driven   drilling   machines, 

thus  greatly  increasing  pro- 
duction. 

It   wears   so   long 

that    the    cost    of    re- 
placements    is     very     much 

decreased. 

Ask  for  it  at  your  supply  house  or  write 
for  descriptive  circular  and  price  list. 

The  Gammons-Holman  Co. 
Manchester,    Conn. 

1     I 

Bolt  and  [ 

Pipe    Threading  | 
Machinery 

I 
Let  our  Engineering  Department  solve  your    | 

I  .reading  problems.  Send  your  specifications  today.    | 

Catalogues  upon  request  | 

Landis  Machine  Company,  Inc.    | 
Waynesboro,  Pa.,  U.  S.  A.  | 

•anininnuininiiiiuinimniiiiiiiiiranmiiiiiiiiiiiiiiiiiiiiiiniiiiiiinMiiiiiiiiMiiimniuiiiiiiiiMiiiiiiiiiiiuMiiiiiiiiiiiiMiiiiiiiiiiiiiiiiH 

iiiiiiiiiiiKiiiiiiiiinniiiiimiimimiiimimiiimiiiiiuimiiiiuiiuiiimiiiiiiMMiMiiiiiiiuiimiiiHiiii   in'i —    -    .  .   .... 

^i 

.liiiiiiiiriiiiiiimiiMiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii   riiiiiiiiiiuiiim   iimi   iiiiiiimiirriiiiiiiimiiiiiiiiiniiiiiiin 

aiiiuuiiiiuiiuiiniiiitiiiiiii   iiiiniiiiijiiimiiiiiiiiiiiiiiiiiiiiriiiiiiriiiiiiJiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiMiiii'iiiiiiiiiiiiiiiiraiiii 

^1      i Some  One  Wants  to  Buy 

HIGH  spbbid:djrills 

eC-i 

llInM    DnII.  .1 rclli^mirX. lily  in  nutrfijl 

INf 

•"■""Rgcd 
lrill._|.«ill  lo. 

pp.rd. MTurjfj.  luog  lilV Unit 
Drill,  ir.-  nud 

c  Iroin 

hoi  rolM  %f»^u\ 
irclMU  klsb •ii.«-d   rtixl  |» 

.hen 

,l.n.\  hM  t.,.,^  -A  IL.  »»,.<,  „c  millcd- 
-llicre. 

I-.0  Untt  drill lu»  .11  lb ilrrriKth  of  a forced 

'iiA\  plu.  )li«  tn^mrj  «4  '  niUoi  drill. •■"■  '"• "" 
"• 

P^^G/? 

(latrobeII 

LATROBE  TOOL  COMPAN 
':f>1anufactuvci-s:   LATROBE,     PA. 

I     the   equipment  or  machinery 

I     that  you  are  not  now  using. 

1  Thii    may   be    occupying    valuable 
I  space,  collecting  dust,  rust  and  hard 
i  knocks    in    your    shops    and    yards 

I  Sell  it  Before  depreciation  Scraps  it. 

Mi>^^:^'^y^^ 
iiiiiiiuMiiiiiiiiiiiiiiiiiiiuiuuuuiiiiiiiiniiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiin     liiiiiiiiiiiraiitiiiiiimiiiiiimiiiiiiiiiiiimimiiiiiiiiiiiiiiiiHiiiiiiuiiiuiiiiiiiiiiiiinimiimiiiiiiiMiiiiiiiinniniiiiuiiiiiiiiniiiiiiiimiii: 
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CLAMPS 

es  to     %    ; 

GIVE  LONG  SERVICE 
— ^because  thfy  ai*e  built  for  it.     In  all  sizes  and  styl 
meet  every  need.     Have  extra  lon^  hub-s  and  oversize  screw 
of  elirome  nickel  steel.     For  complete  satisfaction  insist  ori 
ARMSTRONG  TOOLS. 

Write  for  free  Catalogue 

Armstrong  Bros.  Tool  Co. 
"The  Tool  Holder  People" 

f'%^  315  N.  FrancUco  Av«. 

Chicago,  U.  S.  A. 

New  York  Sales  Ag-ent :  Frank  W.  Trabold.  30  Church  St 

HlllullllIlirilliuiIlrilriiiiriirriiirniriiiiiiiiiiiriniiiiiiiiiiiiiiiiiiuinilitMiiiiitiiiiEininMtiiiitiniiuiiniliuiiuiiiiliuiiiniiiiiiiiiiiinilis 

HiiitiiiMiiiitirniiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiirMiiiiitiiiiiiiiMiiiiiiiiitiiiriiriininiiiriiniirriiiiiiirtiirtiirriiiriiniiiiiiiriiiiimiiiiic 

National    Cleveland 

"EXTRA  SERVICE" 
Tools 

Milling  Cutters  for  Every 

Requirement 

I    Spur   and   Worm   Gear   Hobs  —  Reamers  —  Interchangeable 

1  Counterbores  —  Special  Tools 

I  The  National  Tool  Co. 
I  Cleveland,  Ohio 

I  Philadelphia    Office:    1215    Filbert    St..    New    York    Office:    324-30 
i  Church  "St.     Chicago    Salesrooms:    20    S.    Jefferson    St.     Pittsburgh  = 
=  Office:   969   Union    Arcade   Bldg.     Pacific   Coast   Office:    1135   Oasco  = 
=  Bldg..    Portland.    Ore.     Atlanta    Ofiice:    34    S.    Forsyth    St.     Detroit  i 
i  Ollice   and   Stock;    610-11    Sun    Bldg.    European   OfBce:    139   Queea  E 
=  Victoria  St..  London,   England.  5 
niiiiiiiiriiiiiiimiiiiiiiiiiiii   i   j   iiiuiiiiiiiiiimiiuiiiiiuiimimiuiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiminiiiiiiitiiiiiiiiimimn 

yiiiiiuuiilliniiniiiiiiiiriiiiiiiirtiiiriiiiiiiiiiiiiniiiiiliiuuiiiiiiiiuilliuiliiiiiujjuiuiutuiiiiiiiriiiiiiuuiiiiiiiiiiiiitiiiiiiiuiiniiiiiiiiig 

WILLIAMS'  SUPERIOR 
Drop-Forged 

"BULL  DOG"  WRENCHES 
For 

Rounds — Squares — Hexagons 

Literature  on  Request 

J.  H.  WILLIAMS  &  CO. 

"The  M'rench  People" 

Examine 

it for  10  days 

FREE 

*A  copy  m  your 

pocket  today  means 

a  better  day*s  work 

tomorrow." This  remarkable  book  is  the 
most  widely  used  handbook  in 
the  world.  There  is  only  one 
reason  for  its  wonderful  distri- 

bution :  the  practical  usefulness 
of  the  book  to  the  men  who 
plan  and  do  the  actual  work  in 
machine  shops  the  world  over. 

New  Third  Edition 

AMERICAN 

MACHINISTS' HANDBOOK 
By  Colvin  and  Stanley 

758  pages,  pocket  size,  flexible,  $4.00 

This  is  the  one  book  every  ma- 
chinist, toolmaker,  and  draftsman 

finds  a  constant  help.  Every  page 

is  packed  with  tables,  formulas, 
kinks  and  short  cuts  that  you  need 

daily.  If  you  want  the  benefit  of 
the  best  reference  data  on  machine 

shop  work,  get  this  book — a  copy 

in  your'  pocket  today  means  a 
better   day's  work  tomorrow. 

"It  tells  you   what  to   do 

on  the  ticklish  jobs — " 

tee  Sxcmmia/wn  Ompcn\ 
MoGraw-Hill  Book  Co.,  370  Seventh  Avenue,  New  York,  N.  T. 

You  may  send  me  on  ten  days'  approval:  American  Machinists' 
Handbook,  $1.00  net,  postpaid.  I  agree  to  pay  for  the  book  er 
return  it  postpaid  within  ten  days  of  receipt. 

Subscriber  to  American  Machinist?. 

(Please  print) 

BROOKLYN 
35     Rlcliards     St. 

BlFrALO 
35    Vukaii   St. 

CHICAGO 
1035     W     120     St. 

(Signed)    . 

(AddreBs)       

OfBcial   Position   

Name  of  Company   

(Bookj  sent  on  approval  to  retail  purchasers   in   the  U.    S.   and 
Canada  only.)  FA 

5llinilllllIllltllinillllllll[inillllliniinilMlinilllllllllllllllll]llllllllinillllllllllllllllllllinilllllllllllllllinillltlllllII1IIIIIIIIIMIIlllltlllP     LnMHHHBHanaBMHHHBHnaiMannaHaaHHHHMHBinaHaHjl 
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•uiiniuiiiiiiiuiiii   imiiiiiuiiiiiu   ill   umuiiiiiiiiiiiiiiiiiiii   iiiiimiiiiiiiii   iiiii   i   inuiiuiiiiiy     |iiniimiiiiMiuiiiiii   iiiniii   iiiiiiiiiiiimiiiuiiuiiuimimiuiiuuiiiimmimuiiiiiiiuniiiiiiiiiHimiiiiiiiiii   iiiiniiiiig 

I 

For  Convenience 

Economy,  Construction 
and  long  lasting  qualities  the 

Bennett  Handy  Top  Oil  Cups 

have  no  superior.    The  attached  top  cannot  be 

mislaid  or  lost  and  when  in  place  is  positively 

dust  proof.     Made   for   thread   or   drive   fit  in   _ 
styles  and  sizes  to  suit  your  needs.    Catalog  M   | 
shows  our  full  line — send  for  copy.  | 

BAY  STATE  STAMPING  CO.  | 
380  Chandler  Street,  Worcester,  Mass.        | 

iniiiiiiiiiiiiiimiiiininminiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiin 

8tyie^         A  Gritty  Lubricant 
is  more  destructive  to  machine  bearings  than 
no  oil  at  all.  Open  oil  holes  Invite  dust  and 

grit. Fit  Tucker  Oil  Hole  Covers  to  all  oil  holes  and 
insure  your  bearings  against  the  ravages  of 
dust  and  grit.  Eight  styles  and  57  sizes  to 
choose  from. 

Styles. 

Styles.        Style  C. 
Opened. 

Style  P.    SWeG. 

Drive. 

aiiiiiiinniimiiiiiii   tiiiiiiiiiniiiiiiiiiiiintiiuiiiiiiiiiiiitiiuiiiiiiiiiiniitiiiitiniiiiiiniiiiiiiiiitiiiiiMiniiiiiiiiitiiiiiiiniiiiiiuiiiiMiu 

The  Safety  Drill  and  Tap  Holder  | 

I  W.  A.  &  C.  F.  TUCKER,  Hartford,  Conn.,  U.  S.  A.  | 
=  FOREIGN  AOENfe:     Fenwlck   Freres   &    Co.,   Paris,   Prance.  i 

g  Alfred  Herbert,   Ltd..   Yokohama.    Japan.  = 
fiHiiiimiiiiniiin   tin   uniiiiiiiiiiiiiimiiiiiiiiiiiiiiii   mi   iiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii   iiiiiii   iiiiiiiiiiiiiib 

|iiiiniiiiiinniiiiiiiiiiiiiiiiiuiiiiiiMiiiiiiiiniiiiiniinMiiiiiiniiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiMiMiiiiiiiiiiiiiiiniiniiiiiiiiii| 

U  the  only  attach- 
znent  for  the  purpose 
that  gives  universal 
satisfactiun  and  is  Un- 
egualed  for  Efficiency, 
Convenience.  Rapidity, 
Accuracy  and  Sim- 
plicity. 

Can  be  fnrntshed  with 
special  sockets  with 
friction  set  to  carry 
one  or  two  sizes  of 
taps,  useful  if  sizes 
are  constantly  chang- ing. 

Nothing  to  break  or 
gret  oat  of  order.  Made 
in  4  sizes  covering, 
Trom  0  to  2H  in. 
diameter. 

The  Beaman  &  Smith  Co.,  Providence,  R.  I.,  U.  S.  A.         | 
BtiUders  ol  Boring  and  Hilling  Machines,  and  Special  Machines         | 
I  lor  such  Purposes  Constructed.  = 
ITiiiiiiiiiiiiiniiiHuiiiiiitiiimiiiiiiiiiiiiuiiiiiiiiitiinniiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiniiniiuiiiiiiiiiiiniiniiiiiiniiiiiiiuiiiiiiiiiiii^ 

i»nniinniimiuuiiuiiiiimiiiuiiiuuiiiuiiuiiimiimiuinii,iiiiMiiiiuiiuiiiiuiiiiuiiiiiitiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiininns 

i    i 

Style  "O" 
Style  "G' 

TAPS 

OF 

HIGH 

QUALITY 

tlacblne  Screw,  Band,  Pipe  and  Stove  Bolt  Taps  | 

Vermont  Tap  &  Die  Corp'n  | 
Newport,  Vermont  | 

Try  us  on  your  next  order.     Anyway,  write  for  i 
Prices  and  Details  = 

s  s 
auiuiuiiiiiiiuuiiiniiiiiimiiiuiiiiraiiiiiiiimiiiiiiiiiiiiiiiiiiaaniiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiimiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiPiiw 

aiiuiiiiiiuiiiiiniiiiiiiiiiiuiiiiiiiiuiiiiiiiiiiiiiiiiiiniiiiiiiijiMiiMiiiiiiiiiniiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiJilliig 

Gledhill  Center  Drills  should  be  in  every  tool  kit  = 
GledhiU    combination    Center    Drills    arc    made    from    a    special    alloy  i 
steel.     This  assiu'es  great  strength  and  superior  cutting  qualities.  i 

Expert      workmanship      en-  § hances     accuracy    and    high  a 
speeds   are  possible  without  = 
temper  drawing.      You  need  = 
this    Center    Drill    in    your  = 

                   kit.      Get   the    Circular   for  = sizes    and    prices.  = 
GLEDHILL  MFG.  COMPANY  I 
107  Friendship  St..  Providence,  R.  I.  = 

-amniinimiHmiiiiiinmiiiminimiininmiiiinniiiiiiimmiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiniiiuiimiiiiiiiiiiiiiuiiiiiiiiiiiiiimiiuuii^ 

THE  HINGE 

GITS 
OIL  CUPS 

Give  perfect  satisfaction  where 
others  fail.  State  style  and  size 
in  which  you  are  interested,  and 
we  will  send  free  samples  and catalog. 

Gits  Bros.  Mfg.  Co. 
1340  S.  Kilbourne  Ave.,  Chicago 

Style  "H'  I 
iiiiiniiiiiiiiniiiiiiiniiiiiiiiiiiiiiiiiuiiiiiiMiiiiiiiiiiiiiiiiiMiiniiiiiiiiiiiiniiuiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiinniiiiiiiiniiiiiiiiiuiiiiiiiiic 

uiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiliiniiiiiiiiiiiiiMiiiiiiiiiiiiiiiillllliiiiiiiiiiiiiiiiiiiiiiiiiiiliiillliiIlllillUlllllic 

I  AMERICAN   JUSE6Ee^  f 

i  Taps  and  Dies  that  cut  clean  and  accurate.  | 

§  All  sizes  and  pitches   furnished   promptly  = 

I  American  Tap  &  Die  Co.,  Greenfield,  Mass.   | 
nntiiiiii   iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiimiiiiiiiiiniiiiniiiiuiuiiiiiiiiiiiiiiiiiiiiuiiS 

siiniiiiiiiiiiiMiMiimimiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiniiiiiiiiiiii   iiitiiiiiiiiMiiiMiiiiii   iimi 'iniinilllllllllllllllllllllllE 

■'■i^SM^El^BSS- 

ivViST  DRILLS.  CUTTKRS,  REAMERS 
AND  SPECIAL  TOOLS 

NATIONAL 
TWIST  DRILL  &  TOOL  CO. 

X>E.TROIT,    US.A.. 

EiiiiiiiuiimiiiiiiiimmiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiniiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii   iiiiiiiiiJiiiiiiiiiiiiiiiiniMJiiijiMjiiiMiiiiJiiiiiii: 

iHiiiiiiiimiiniiiiiniiiitiiiiuiiiiiiiiiHiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiu     -"iiniiiifniiiililiillllllillii|i|lllll»'"'l"'ii"'"""i"""""""   '"   uiiiiiimiiiiiiiiiniiiiiiiiiri   iiiiii   iiiiiig 

toot  for  the  ̂ 'FO  mark  on  ~     ' 

Screw  Plates,  Taps,  Dies,  Reamers, 
Gages,  Pipe  TooU,  Twist  Drills,  Mill- 

ing Cutters,  also  Plain,  Internal  and 
Universal  Grinders,  etc. 

Greenfield  Tap  &  Die  Corporation 
Greenfield,  Mass. 

I*"   iiiiuiiiiiiiiiiiiiiiiiiii   uiiiii   iiiiiiiniiiiuiiiiimiiiiiiiiimiiiiiiii   iiiiiiiiiiiiuiiiuiiiiiiiiuiiiiiiiiiiiiiiiiiiii£     Fniiiiniimiii   iiiiiiiiiiiiniiiiiiiiiiiimiiiiiiiiniiimiiiiiiiiimimraimniimi   iiiniiiiiiiiiiiiiiiiiniiiiiraiiiii   iiiiiiiiiiiiiu 

Canadian  Plant: 
Grcenfteld  Tap  A 
Die  Corporation 

ot  Canada.  Lim- 
ited, Ualt,  On- tario. 

Only  reliable  products  can 
be  continuously  advertised. 

BUCKEYE 
Twist  Drills,  Reamers  and  Special  Tools 

THE  BUCKEYE  TWIST  DRILL  CO.,    ALLIANCE,  O. 
Chicago  Office,  26  South  Jefferson  St. 
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'^^^  FOR  DEPENDABILITY 
SERVICE  AND  ECONOMY 

EMPRESS 
GREASE  and  OIL  CUPS 

Should      be     standard      lubricator 

equipment  on  your  Machine  Tools 

I  BOWEN  PRODUCTS  CORP. 
i  ACBfRN  DIV,   AUBURN,   N.   Y. 
5  WINKLEY    DIV.    DETKOIT,    MICH. 
=  ZERK   DIV,  CLEVELAND.   OHIO 
5  MINNEAPOLIS  DIV. 
!  MINNEAPOLIS.    MINN. 

3  CANADIAN    WINKLEY'    CO..    LTD.. 
I  WINDSOR,    ONT. 

I  WRITE  FOR  CATALOG  H 

I     It  shows  the  EMPRESS  line   complete        Reg.  U.  S.  Pat.  OH.  | 
^tiiittiiiiiiiiiiiniiiiiiiiiiiiiHiiiillllllilliiilillliilliiiiiiiliililiiriiiiiiiiiiiiiiiiiiiiitiiiiiiililllluiiii)iiiiitMiiiiiillllllllilli:ili)iiiniiiiiliiiR 

arMiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiutiiiiiiiiuiiiuiiiiiniiiniiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiliilllllluiiiuir 

I  Get  a  Free  Sample 

Write  in  for  a  free  sample  quantity  of  Minolard, 
the  universal  Cutting  OiK  A  trial  will  prove  its 
value.  Just  send  us  a  postal  today  for  the  jree 
trial   quantity. 

I  The  White  &  Bagley  Co., Worcester,  Ma«s., 
D.  S.  A. 

-iiiiniiniiMiiiiiinitiiintiininriiiitriirrnifiiiiiiKiiirMuriiinitTiittiiniitniiiiiriiiiiiiiiiiitiiriiiiiiiiiiiiiiitiiiiiiiiiiiiiriiiiiirrHtiiiiiiHriR 

^MiMiirniiiiniiniiiiiiitiinMnMniniiiNii[iiitiiiiiiiuiiiriiiiiiniiin:niiiMiiiiiiMiiiiitiiiiiiiiiiiiitiiiiriiiiiiitiiiiiiiirtii[r)iiiimiiiniitrr£ 

?Y!£:^y*i*???^ ci.. 
iProbl 

eanm 
ems 

fo us 
_==?? 

oakijEy  chemical.  CO. 
20  THAMES  STREET  •  NEW  YORK. 

rfiiMnniiiiiuiiiiinuiiiiiiiiitiiiiiiiiiuiiiiitiuiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiuiiiiiiuiiiiiiiiuiiiiitiiiiiiiiiis 

^niUMtiimiimmiimimimiiiiiinMiunimiiiiiiMiuniiuiiuiiMiininiiiitiiiiiiiiiniiuiiiHiiiiniMiiiniiuiuiinuiiiiiiiuiiiiimiiiin^^ 
Sun  Emulso  | 
Sun  Automatic  Cutting  Oil  i 
Sun  Pipe  Threading  Oil  | 
Sun  Grinding  Oil  | 

Watch  for  our  full  page  "ad''  | every  second  week  of  eacfi  month   | 

SUN  COMPANY,  Philadelphia  I 
TMiiJiiiiiiiiiiniitMiiiiniiiiiiMiniiiiiiniiiniiiiiiiiiiiiiiiiirtiiiirMiiiiiiiniiiiiiiitiiiiiiiiiiiniiiiiiiiniiiiiiiiiir 

aniMiriMiiiiiitiiiiiuintiniiiiiniiiHiiiiiiiitiiiiiiiiniiniiiniiiniiiiiiiriiiiiiiiriitriiiiiiiiiiniiitiiirMiiiiiitiiiiiiiiMitriiiNiitiiiiiiiiiiiiiiiu 

kOlivCR 

\m ^PRMVI^ 
Made  in  seven 
<lifi[triMit  types 

Die  Making  Machine 
"A    Toolmaker  in  Itself" 

Dies,  gauges,  templets  and  the  like  can  be  sawed, 
filed,  and  lapptd  on  this  macliine.  It  accompUshea 
the  work,  Ofi  the  averaae,  in  from  30  to  60  per  cent 
of  the  tline  ordinarily  required  for  handwork.  It 
is  uiieful  fur  exper. mental  work  as  well  as  for  tegular 
production. 

Ask  for  the  "Oliver"  Bulletin 
Oliver  Instrument  Company 

Adrian,   Michigan 

The  Highest  Type 
of  Japan  Finish 

THINK    OF    TYPEWRITERS,    Dictating 
Machines,    Envelope    Sealers,    Etc. — at    once 
you    recall    a    mirror-like    finish,    one   which 

lasts  for  years — throughout  the  life  of  the  machine. 

Such  a  finish  depends,  for  its  durability,  on  having 
been  baked  hard  over  a  durable  undercoat — one 
that  is  elastic  and  adheres  toughly  to  the  metal. 

Hilo  922  Black  Baking  Japan  as  an  undercoat 
makes  a  good  foundation  for  a  durable  finish.  It 
hangs  on  firmly  to  the  metal.  It  acts  as  a  cushion 
against  the  many  knocks  and  jars  on  the  outer 
surface. 

This  undercoat  adheres  tenadously  to  iron,  steel, 
aluminum,  brass.  It  is  a  good  covering  black,  which 
hides  solidly  in  one  coat,  even  over  sharp  edges, 
bright  metal,  rolled  seams,  etc. 

Try  Hilo  922  on  your  work 
If  some  of  your  japanning  requires  an  extremely 

elastic,  "fast-holding"  undercoat— try  Hilo  922  Black 
Baking  Japan.    You  will  be  pleased  with  the  results. 

Send  for  working  samples 

Hilo  Varnish  Corporation 
Chicago        Brooklyn,  N.  Y.        Boston 

Japans  for  Office  Specialties 
.TimHtiiiiiniMniniirniinmiiiiiiMiimiirMniiiimiiMiiniMiiMiiMiiiiiiiiiiiMiinimiMiiiHiitiiitiiiNiiHiiMumimniiniiniiMiitrim^^^       1111111111111111111111111111111111111)111111111111111111111111111111111111111111111111111111111111 
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uniniiirtiKfiriirrii   trirt)irriiMiipiii>iiiii[iiriiiiiiriiitillu>lMiiiiriiiiiiirillilllllli:iltiitliriiiiiiiiiititiiiMriimiiiiiiiriiiiniMliiiiiiiiii^ 

A  Surprise  Awaits  You ! 
WHEN  you  send  f

or  one 
of  the  H  &  G  dieheads 

and  put  it  to  work  on  one 

of  your  own  machines,  oper- 
ated by  one  of  your  own 

men,   a  surprise  awaits  ynu. 
You  will  be  amazed  at 

the  way  this  diehead  cuts 

threads — the  speed,  the  ac- 
curacy, the  toolroom  quality 

of    the    work. 

But  the  reason,  like  the 

explanation  of  any  success- 
ful invention,  is  simple. 

H  &  G  dieheads  are  de- 
signed on  principles  that  are 

fundamentally  and  mechani- 
cally correct.  The  construc- 

tion is  substantial  and 

strong,  the  operation  sure 
and  certain. 

The    diehead    closes,    the 

stock   goes   in.     The  thread 
is  cut — clean,  smooth,  perfect. 
Click/  The  diehead  flies  open, 

ready  for  the   next  piece. 
This    performance    goes    on 

day    after    day,    hour    after 

hour,  without   a   halt   on   ac- 
count of  trouble,  with  longer 

intervals    between    grindings    | 

•f  the  chasers  than  you  ever    | 

thought    possible.       It's    the    i 
tough,     Rtaysharp     character    | 
of  H  &  G  chasers  that  gives    | 
this  service.  i 

But,  better  than  a  yard  of  | 
talk  is  a  shop  test,  the  harder  | 
the  better.  VVe  are  ready  to  | 

go  the  limit  to  show  what  | 

real  efficiency  in  thread-cut-  | 
ting  means  in  dollars  and  | 
cents  to  you.  Get  a  letter  off  | 
to  us  this  very  day!  | 

llllllltllll 

How  to  s«  s« 
Case -Harden 
Color  &.nd  ? 

At\i\eal  with 
Gr£NU\ilo.ted Raw  Bone  ̂  

^^ 

.....f  -.r.i.«t 

&.» 
Rogers®  Hutbard 

Compa.tvy 
MldJI.>owii.ConwcTi<«il 

-  1 

Even  If  You 
Knew  It  All 
about  case  hardening,  annealing  and 
coloring  you  might  forget  some  now 
and  tlien.    This  free  book  keeps  you 
in  touch  with  the  best  methods. Just  ask  for  a  Copy, 

The  Rogers  &  Hubbard  Co. 
Middletowo,  Conn. 

THE  EASTERN   MACHINE  SCREW   CORPORATION  | 
20-40   Barclay   Street,   New   Haven,    Connecticut  | 

styles  and  sizes  available  for  any   machine  on  which   threading  is  = 
done.    Prompt  deliveries  from  factory  by  Parcel  Post,  Aeroplane  Mail  = 

or  from  stock.  ~ 

=     -iiiiiiiiiiiiiiiiiiiuijMniiiiiiiiiiiniiiiiiiiiiiiiiiiiiijiiiiiiiiiiiiiiiiiiiiiiiiiiiiunuiiuiuiimiiiiiniiiuiiiiiiniiiiiiiiiiiininiiniiiiiiiiJiiiiiiip 

Siilliiiiriiiiiiiiiiiiiiiiriirniiiiiiniiiriininiiiiiiriiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiii!iiiiiiiiiiiiiiiiriiiiiiiiiiniiiiiiiiiMiiijrijiiiiiiiiiiiiiiiiiiiii^ 

I  A  better  finish  by  this  method 
I                                        of  Burnishing — =  I 

The  Abbott    Method  of   Burn-  = 
ishing     Metal     Parts     In     the  = 
Abbott     Specially     Constructed  1 
Burnishing  Barrel  with  Abbott  = 
Hardened  Steel   Balls   gives  a  § 
much  higher  quality  flnish  on  = 
your    parts    in   less   time   than  1 
other      methods.        Gillette  = 
Safety    Razor     Company     in-  s 
creased  output   In  their  burn-  = ishing    department    1.000    per  i 

cent      by      the      new      Abbott  = 
Process.     The  balls   are  thor-  1 
oughly  hardened  clear  through  § 
and    are    as     hard    as    glass.  § 
They    last    a    lifetime.       The  = 
illustration    shows     a    30    In.  = 
X      8      in.      two- compartment  i 

Abbott  barrel.  = 

H&G 
SHiimiiinniiniiimiiiiiiiiimiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiijriijiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiuin 

Let  us  send  you  out  cctaloii    i 
104-T.  Write  for  it  today,    i 

Abbott  Ball  Co.    I 
S  Box  ISSa,  Hartford.  Con"     | 
miiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiirininiiiiminiminmiiniiiiuniiinntiniiiiiuiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiUB 

liiiiiiuiljiuiilllllllllii   iiililllllllllllimilllllllllllllllllllljnilllllllllllllllllllJJIIIIIlllllllllllJ   JllllllllllllllllllllllJllllllllllllUlllj^      suilllnillliiiiirriirrirurriiiiiiiiiiriilr   rli   i   ll   jrilllllllliririiii   rriiir   jiriiiii   j   jiiiiiiiriiiilii   lillllllllllle 

COWLES  CUTTERS  I 
FOR  i 

INCREASED  PRODUCTION  I 

DURABILITY  and  ACCURACY  I 

COWLES  TOOL  COMPANY  | 
Cleveland,  Ohio  | 

Cutter  Designers  and  Manufacturers  i 

iliitMiiiiuiiiiiiiiiiiiiiitiiiiiiiintiiniMniiiiiiiiiiMiiiiiniiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiimiiitiiitiiiitiiiiiiiiiiiiiiiiiiiiiiiin 

We  make  machinery  for  composition   molding,   and  can 

supply   entire    equipment,    backed    by    fifty   years    of  ex- 
1       perience.     Tell  us  your  problem.  | 

I  BURROUOHS  I 
I         COMPOSITION  MACHINERY  CORPORATION  i 
=        Builders  of  Hydraulic  Machinery        -^          ii^tyttoa  - 

I                       for  all  purposes.                      INewarK,  IN.  J.,   \J.  a.  A.  = tnilinnnniiiiiiriiiiiiiiiiiuiiiiniiiiiiiiiiiiitiiiiiiniiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiuiiiiiMiiiiiiuiiiiniiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiuiiiiff 

11—111   iiiiimiiiii   iiiiiiiiiuiiiniiiiiiiiiiiiiiiiiiiiiimiiiiuiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiuiiiiiiiiiutiiiiiiiiiiiiiiL-     uiiiiiiiir   i./iiiiiiriiiriiiriiiiiiiiniiiiiniuiiii   iiiiiiiiii   i   rijir   iiiiriu   iiiiiirriiiiiiiiiiiiiiiiniiniJiiiiiiitiiiJiriiiin^ 

LOVE  JOY   TOOL    CO.INC.il       CASLER  offset  Boring  Head       | 
*o   SPRINGFIELQ  VERMONT 

U.S.A.  ̂ 5>  i 

%    METAL  CUTTING  TOOLS 
^        INSERTED      CUTTER     TYPE 

O'    I 

V^
 

Use  it  on  your  milling  machine.  If  is  particularly 

handy  on  jig  and  fixture  work.  Has  micrometer  ad- 

justment to  limits  of  .001  inch.    Write  for  Catalog  "H." 

TURNING.    BORING    and 
MILLING  =   =     ̂*''^*"  &  Casler  Co.,  Canastota,  N.  Y. iiiiiiimiinMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiJiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiJuiiijiiiiiiiJiriiiiijjjriiii;     niiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiJiiiiiiiiiiiiiiiiiiiiiJiiiiiiniiiiiiiiiiiiiiiiiiiiiJiiiitiniiiiiiiiiiiijjiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiin 

k'i>iiiiiinniiiirniiiiiuiiuiii»iiiliiiitiiri>ili»iiniinMiii»iiiiiiiiniiiiiiiuiiuuuiiuiiiiilillliuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiJiiijiiuiiiiiuiiiiiiiiiiniiiiiiiiiiiiiiiiiiriiiiiiii   i   iiiiiiiiiiiiiiiiiiiiiJiiiiiiiMiiimiiiiiiiiiiiiiiiimMiiiujiijiiJiiiiiiiiriitiiiiiiiiiiriiiiriiiriimiiiu 

A  Mailing  List  of  Contract  Shops 
that  never  needs  revision 

HOW  about  that  list  of  Contract  Shops  you  write  to  when  | 

placing  work  "outside"?  Isn't  there  some  'dead  timber"  on  iti  | 
Here's  a  list  that's  always  "live"!    It's  the  firms  who  advertise  | 
their  facilities  in  the  "Market  Place  of  the  Machinery  Field."  | 
Get  the  habit  of  consulting  the  AMERICAN   MACHINIST—  j 

CONTRACT  WORK  SECTION  | 
■uiimiiiiiiiiiiiiiiiiiiiinMiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii   Hiiiiiniiiiiiiiiiniiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiruii»iiuiuiiiMiiiiiuijiii»iiiiriiiiiiimiiirinMniiiiiiiiiiiiiiiiiniiiiuiiuiiiimiiiiiiiiiiiiiiiiiiiiiimimiimiiiiiiiiiriiiiiiiiii: 
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1MANUFACTURED 
|\/|™  I^miSnatid  by  US)- 1  YIachine  tools 

Bio.  V.  S.  Pat.  Offioi 

THE  fact  that  our  ReManufactu
r- 

ing  Plant  is  the  largest  and  most 

extensively  equipped  establish- 
ment of  its  kind  in  the  world  will  ex- 

plain why  we  can  attach  such  remark- able values  to  our  machines. 

This  photograph  shows  a  step  in  the 
ReManufacturing  Process;  replaning 
the  bed  of  a  lathe,  which  has  sprung 
out  of  alignment. 

Whenever  you  try  one  of  these  tools, 
you  do  so  with  this  understanding: 

That  the  tool  may  be  returned,  if  you 
wish,  within  30  days,  freight  prepaid. 
In  this  case  your  money  will  be  re- 
funded. 

The  Green  List* of  Guaranteed  ReManufactured  Machine  Tools 
Write  for  Our  Green  List 

LATHES 

I— I3-ln.  T  5-ft.  WllUrd.  seml-Q.C.G. 
1— 15-In.  X  5-lt.  Sidney.  <J.C.G. 
I— 16-ln.  X  5-ft.  Flathcr.  O.C.G. 
8— 17-ln.  I  6-tt.  LeBlond  Mf«.  Auto. 
I— I8-ln.  I  12-ft.  WaTcott,  Q.C.G. 
6— 18-!n.  I  lO-ft.  Mueller.  Q.C.G. 
4— 18-ln.  I  8-ft.     Lodge    &     Shipley. 

O.C.G. 
6— 18-ln.  X  8-ft.  Mueller.  O.C.G. 
2— 18-ln.  X  8-ft.  Lehman,  O.C.G. 
20— 19-ln.  I  8-ft.       LeBlond,       Heavy, 

O.C.G. 
13— 20-ln.  X  8-ft.  LeBlond.  Q.C.G. 
8<l— 20-ln.  X  8-ft.  American.  Q.f:.G. 
5  -20-in.  I  12-ft.  American.  Q.C.G. 
5— 20-in.  X  16-ft.  American.  O.C.G. 
3— 20-ln.  X  10-ft.    Lodge    &    Shipley. 

Q.C.G. 
25— 21 -In.  X  10-ft.    Le    Blond,    heavy, 

Q.C.G. 
1 — 24-ln.  X  10-ft.  Hendey,  j^eared  hd. 
1 — 24-ln.  X  10-ft.  American,  gd.  head. 
8 — 25-ln.  X  10-ft.        LeBlond,    heavy. 

O.C.G. 
28'    26-ln.  X  10-ft.  Niles-Bemcnt-Pond 
70    -26-in.  X  10-ft.  Brldgcford.  Q.C.G. 
22    -2<>-in.  I  12-ft.  Bridseford,  Q.C.G. 
2     26-ln.  I  16-ft.  Bridtteford.  Q.C.G. 
2— 26-ln.  X  18-ft.  Bridgeford,  Q.C.G. 
2  ~26-ln.  X  20-ft.  Bridgeford.  Q.C.G. 
6  -30-ln.  X  U-ft.  American,  fid.  hd. 
1  -  30-ln.  X  20-ft.  American,  gd.  hfl. 

10— 32-ln.  X  12-ft.  PlttsburiSh,  Q.C.G. 
2  36-ln.  X  14-ft.  Johnson,  triple  ftd. 
1      36-ln.  X  19-ft.  Johnson,  triple  gd. 

15     36-ln.  I  30-ft.  Pittsburgh,  ffld.  hd. 
1— Each    36-in.    x    36-ft.    and    42-ft. 

LeBlond,  Q.C.G. 
4— 36-in.  X  37-ft.  NItes-Bement-Pond 

triple  geared. 
2— 45-ln.  X  24-ft.  Pond,  Triple  Gd. 

UPRIGHT    DRILLS    AND     RADIALS 
(Continued) 

3— 36-ln.  Cincinnati,  Slldln|>  Head. 
1— 40-ln.  Cincinnati.  Sliding  Head. 
3— 3-lt.  American  Sensitive. 

BORING  MILLS 
15— 24-ln.  Bullard  Vert.  Turret  Lathes 
1— 30-ln.  Bullard  Vertical. 
1— 30-ln.  Gisholt  Vertical. 
1— 36-ln.  Bullard  Vertical. 
1— 37-44-in.  Colbrjrn  Vertical. 
1— 42-ln.  Gisholt  Vertical.  2  hds. 
1 — 48-in.  Colburn  Vertical. 
I — 60-in.  Bullnrd  Vertical. 
I— 72-ln.  Betts  Boring  Mill. 
1  — lO-ln.  Niles  Vertical. 
1 — 4-ln.  bar  Niles  Horizontal. 
1 — Beaman  8c  Smith  Horiz..  2  hds. 
1 — 2-spdI.  F.spen-Lucas.  2  hds. 
1 — Cleveland  Horizontal. 
1 — 3A  Universal  Horizontal. 
3 — Foote-Burt  Horizontal. 
1  —No.  5  Defiance  Horizontal. 
1 — No.  3  Beaman-Smlth     Eng.     and Frame  Boring 
3— No.    1    Dietrich    &    Harvey    Floor 

Boring  Machine. 
GRINDERf 

1  —Detroit  Ccnterless. 
3 — No.  1  4  X  20-in.  Morse  Plain. 
5  -  6  X  32-in.  Norton  Plain. 
1— No.  1  10  X  20-in.  Bath  Universal. 
1— 'No.  2  Brown  8c  Sharpe  Universal. 
1 — 10  X  36-ln.  Thompson  Universal. 
2 — No.  3  Landls  Universal. 
1  -No.  2  12  X  36-in.  Cincinnati  Univ. 

12— IB  X  36-in.  Norton  Plain. 
1  -10  X  50-in.  Norton  Plain. 
1  —10  X  72-ln.  Norton  Plain. 
2—12  X  36-ln.  Modern  Plain. 

GRINDERS  (Continued) 
-12  X  36-in.  Landls  Plain. 
-12  X  96-in.  Landls  Plain. 
-14  X  50-ln.  Norton  Crankshaft. 
-14  X  50-in.  Norton  Plain. 
-14  X  72-in.  Norton  Plain. 
-16  X  72-ln.  Norton  Plain. 
20  I  96-in.  Norton  Plain. 

-No.  2  Bath  Surface. 
-8  X  48-in.  Thompson  Surface. 
-No.  3  Brown  &  Sharpe  Surface. 
-No.  22  Pratt  &  Whitney  Vertical. 
-30-in.  Blanchard  Vertical  Surface. 
-14-In.  Pratt  &  Whitney  Surface. 
-No.  2  Oesterlein  Univ.  Cutter. 
-Randall  Cylinder. 
-No.  70  Heald  Internal. 
-No.  2  Gardner  Disc. 

MILLERS 

— No.    0    Brown  &  Sharpe. 
—No.  38    Chicago  Small. 
— No.     1    Brown  &  Sharpe  Plain. 
—No.  1  M  Cincinnati  Plain. 
— No.  1  J^  Brown  8c  Sharpe  Plain. —No.  20    Ohio   Plain. 
—No.    2    Ohio  Plain. 
—No.  24    Ohio  Universal. 
— No.    2    Kempsmlth  Plain. 
— No.    2    Brown  &  Sharpe  Plain. 
— No.  2-A  Brown  &  Sharpe  Universal 
—No.  2-B  Milwaukee  Plain  S.P.D. 
— No.  3       Brown  X  Sharpe  Plain. 
— No.  3      Kempsmlth  Plain. 
-No.  4      Cincinnati  Universal  SPD 
— No.  4      LeBlond  Plain. 
—No.  4       Cincinnati  Plain,  Cone. 
—No.  4       Cincinnati,  Plain.  S.P.D. 
— No.  2  J^  Milwaukee  Vertical. — No.  3      Cincinnati  Hi-|)ower  Vert. 
—No.  4-B  Becker  Vertical. 

UPRIGHT    DRILLS    AND    RADIALS 

•  —No.  310  Baker. 
—No.  11-12  spdl.  Pratt-Whit.  Mult. 
—Type  11,  8-spdl.  Natco  Multiple. 
—  l-»pdi.  Henry  &  Wright. 
— 2-8pdl.  Henry  8c  Wright. 
— 3-5pdl.  Allen  Sensitive. 
4-spdI.  .Mien. 

— 6-spdl.  Allen. 
—No.  6-B  Henry  8c  Wright  Sensitive. 
—  22-ln.  Barnes  Sliding  Head. 

25-ln.  Silver  Sliding  Head. 
—25-ln.  Cincinnati  Sliding  Head. 
—25-ln.  Barnes  Camel  Back. 
—25-ln.  Barnes  Sliding  Head,  P.F. 
— 24-io.  Barnes  Camel  Back. 
—24-ln.  Barnes  Sliding  Head. 
— 28-ln.  Clnclnnati-Bickford. 
— 34-ln    W.  F.  &  J.  Barnes,  slid.  hd. 

*This  is  only  a  small  part  of  the  Green  List. 
If  the  tools  you  nxiant  are  not  listed  here,  ivrite  and  ask  us. 

m^^m 

MILLERS  (Continued) 
I — No.  3      Brown  &  Sharpe  Vertical 
1— 17-ln.  X  10-ft.  Beaman   &  Smith 3  hds. 

1 — No.  1  14  Newton  Duplex. 
1 — 24-in.  X    6-ft.  Ingersoll  Slab. 
I — 48-ln.  X  10-ft.  Newton  Slab. 
1 — Beaman  8c  Smith  Open  Side  Slab 

SHAPERS  AND  PLANERS 1 — 15-In.  Potter  &  Johnson. 
1 — 16-ln.  Queen  City,  Back  Geared. 
10— 16-ln.  Walcott,  Back  Geared. 
1— 17-in.    Smith   &   Mills,   Bk.    Gd S.P.D. 

7— 20-in.  Walcott,  Back  Geared. 
7 — 24-in.  Walcott.  Back  Geared. 
2— 26-in.  Niles-Bement-Pond.  B.G. 
1—24  X  24-in.  x  12-ft.  Whitcomb. 
1—30  X  30-ln.  X  10-ft.     Woodward     tc 

Powell,  3  hds. 
I — 30  X  30-in.  X  10-ft.  Cincinnati. 
2—36  X  13-ln.  x  14-ft.    Nlles-Bement- 

Pond,  Frog  and  Switch. 1—36  X  36-in.  x  10-ft.  Bickett.  f  hds. 
1— .38  X  30-ln.  X  8-rt.  Cincinnati,  2  hds. 
1—56  X  56-in.  X  10-ft.  Gray. 
1—60  X  48-in.  X  10-ft.  Gray. 
1 — 96  X  72-ln.  X  20-ft.  Bement-Miles. 

TURRET    AND    SCREW    MACHINES 
12 — 6-A  Model  2  Potter  &  Johnson. 
1 — 1  li-ln.  Gridley  Auto.  Screw. 
2 — No.  75  National-Acme  Automatic 
1  — l-in.  Pratt  Sc  Whitney. 

13 — 1-ln.  Warner  8c  .Swasey,  No.  2. 5— 1-ln.  Foster.  No.  2. 
4 — 1  ̂ -In.  Foster.  No.  3. 
3 — 1  l4-\n.  Warner  &  Swasey,  No.  4. 
5—1  H-ln.  Wood  No.  4. 
3 — No.  8  Warner  8c  Swasey. 
1 — 2-in.  Brown  8c  Sharpe.  No.  6. 
2 — 2-In.  Pratt  &  Whitney. 
2 — 3  X  36-ln.  Jones  8c  Lamson. 
I — 3  X  36-in.  Acme. 
16— 18-ln.  Libbys. 
19— 24-ln.  Gisholt. 17— 26-ln.  Libbys. 

GEAR  CUTTERS  AND  HOBBERS 
2 — No.  1  Farwell  Gear  Hobbers. 
1— No.    00    Schuchardt    8c    Schutte 

Gear  Hobber. 
4— No.  1  Schuchardt  8c  Schutte  Gear 

Hobbers. 
2 — Lees-Bradner  Gear  Hobbers. 
4— 18-in.  Gould  8c  Eberhdt  Hobbers. 
2 — 26-ln.  Brown  8c  Sharpe. 
1— 30-ln.  Flather  Gear  Cutter. 
2 — 36-ln.  Cincinnati  Gear  Cutters. 
3— 36-ln.  Gould  8c  Lbcrhardt  Hobbera 
7 — No.  6  Fellows  Gear  Shaiiers. 
1— No.  612  Fellows  Gear  Shaper. 
1 — 36-ln.  Gleason     Spur     and     Berel 

Gear  Shaper. 
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For  Sale  by  NILES-BEMENT-POND  CO.,  ni  Broadway.  New  York 

SECOND-HAND  MACHINERY 
Located   at  Our   Various  Factories  and   Stores^ 

BORING  MILI,S— HORIZONTAL 
AND   VERTICAL 

J — No.   33  Glddlnes  &  Lewis;  Hot. 
1 — No.    2    Rockford;    Hor. 
1 — 34-in.   King  Vertical   Turret  Lathe. 
1 — 30-in.     Rogers    &     Hemphill     Vertical 
1 — 42-ln.  Putnam,   2-hd.  Vert.,  latest  type. 
1 — 48-ln.    Glsholt   2    head;    S.P.D. 
1 — T2-ln,  Nlles,  2  head,  cone  drive. 

RADIAL   DRILLS 
1 — 6-ft.  Bicktord    Universal;    S.P.D. 
1 — 6-rt.  Baush  Plain;    belt  drive. 
1 — 6-ft.  Beed-Prentice  Plain;    S.P.D. 
I — 5-ft.  V-B-P   Semi-Universal;    S.P.D. 
1 — 4-rt.  Reed-Prentlce   Plain;    S.P.D. 
I — 4-rs.  Western  Plain;    S.P.D. 

DRILL   PRESSES 
4-,  S-  and  S-spindle  Allen  H.S. 
3- — Moline  hole-hog. 
4 — NEW  36-ln.  Snyder  upright. 
2— Na   310  Baker. 
10 — NEW  20-ln.  Champion, 

LATHES 
I — 20  X  10  Beed-Preutice  S.P.D..  zeared 

head. 
2 — 16  X  8  Hendey,  geared  head. 
1 — NTIW    14   I    6   Hendey. 
1 — 14  X  6  Pratt  &  Whltnoj'  tool  room  lathe. 
3 — 21   I  10  LeBlond  S.P.D.,  geared  head. 
1 — NEW  21  I  12   South  Bend  Gap. 
1— NEW   21   X   14   South   Bend   Gap. 
1 — .NEW  24  I   14  South  Bend  Gap. 
2 — 24  I  14  Boye  &  Erames  D.B.G,  Q.C.G. 
2 — NEW   24   X   10   Kyerson;    cone  drive. 
1 — 36   X   30   American,   all   geared  head. 
2 — NEW  30  X  30  l«Blond,  geared  head; 

triple  speed  motor  drive. 
3—36    I    36    LeBlond    cone    drive;    triple 

geared. 
3 — 42    I    32    Brldgeford    heavy   duty;    all 

geared  bead;    2   carriages. 
PLANERS 

I — 48   X   48    X    12-rt. — 2-hcad   Putnam. 
1 — 36   X    36    X    12    Woodward   &    Powell, 4-head. 

6 — 26  I  26  X  8-ft. — 2-head  Putnam. 
1 — 30   X  30   X   8-ft. — 1-head  Gray. 
1 — 2«  X  26  X   lO-fl. — 1-hcad  Pond. 

TURRET  LATHES 
20 — NEW    1-in..   Biggs   Wire   Feed. 
11 — 2K-ln.    Gridley   Automatics. 
12 — 3  I  36  Jones  &  Lamson;  geared  head. 
4 — 2^-ln.  X  26  Greenlee. 
6 — No.   IB  Foster  Universal. 
9 — NEW  No.   1    Warner  &   Swasey. 
3 — No.    3-A   Warner  &    Swasey. 
T — No.  4  Foster.     Plain.  Head. 
1 — No.   00  Brown  &   Sharpe  forming. 
2 — ^No.    2   Brown  &    Sharpe   forming. 

MILLING  MACHINES 
1 — NEW  No.    3A  Becker  Vertical. 
1— NEW  No.  4B  Becker  Vertical;   rotary. 
1 — Becker  Model  C  Vertical. 
1 — No.    4   Cincinnati   Vertical. 
2 — No.   3   Garvin  Duplex. 
1 — No.  2  Rockford  I'niversal;   S.P.D, 
1 — No,   3B  Milwaukee  Plain;    S.P.D. 
I — No.   3   Brown   &   .Sharpe  Plain;    S.P.D. 
1 — .No.    34    Oestcrleln   Plain;    Cono  Drive. 
5 — NEW  Type  B  Briggs. 
ALSO    2S0    Hand   and    Mfg.    Millers    auch 
as  No.   6  Whitney;   No.    12  Pratt  &  Whit- 

ney; No.  4   Uendey,  etc. 
MISCELLANEOUS 

1 — 2-In,  National  sgle.-hd.  Bolt  Threader. 
2 — 1-ln.       Acme,       Double      Head      Bolt 

Threaders. 
1 — E-3    Keller   Auto.    Engraving   Machine. 
5 — Power  Presses,  cap.    100   to   700   ton. 
1 — 60-ln.  Gould  &  Ebcrhardt  gear  cutter. 
1 — 54-ln.      Newark       (Eberhardt      Bros.) 

Gear  Cutter. 
2 — NEW  No.  205  Klvctt  Radial  Grinders. 
1—2  4 -in.   S.  &  S.  Gear  Hobber. 
1 — 6-in.    Gleason   Bevel    Gear   Generator. 
4 — .NEW  No.  6  Nutter  &  Barnes  Cold  Saw. 
1 — No.  3  Byerson  U.S.  Friction  Saw, 
I — 1100-lb,  Erie  Steam   Hammer, 
1 — %-ln.     Cap.     48-ln.     throat     QUICK- 

WOBK   Rotary    Shear. 
I— No.   3  L.  &  A.   48-in.  throat  Shear. 
1 — 80-ln.  V.  &  W.  Measuring  Machine. 
1 — No.    4  I.a|Kiinte  Broaching   Machine. 
3 — NEW   15-ln.   Newton   Blotters. 

This  is  but  a  partial  list;  uie  have 
a  large  list  of  turret  lathes,  screw 
machines,  power  vresses,  etc. 

PLANERS  AND  SHAPERS 
14  in.   and   20   in.    G.  &  E.    Shapers 
20  in.   Stockbridge    Shaper 
24  in.   I  24    in.    X    6    ft.    Powell 
24  in.  I  24   in.   x   6   ft.,    8   ft.    and    10    ft.   Whit- 
comb 

26  in.  X  26   in.  x   6   ft.   Gray 
30  in.   I   30   in.   i   6  ft.  and   10  ft.   Ponds   2   Hds. 
30  in.  X  30    in.    x    12    ft.    Pond    Reversing    Motor 
36  in.   X  36    in.    X   8   ft.   to   25    ft.    Belt   Drives 
36  in.  X  36  in.    x    16    ft.    Pond    Heavy    Revers- 

ing  Motor. 42  in.   x   42   in.  x   14  ft.   Bement.    4   Hds. 
48   in.   I  48   in.  X  20  ft.  Bement.    4    Hds. 
60  in.  z  60   in.    x    14    ft.,    20   It.   and   24    ft. 

Niles 

72  in.  X   72   in.    x    12   ft.  Bement,   4   Hds. 
72  in.  X  72  in.  x  20  ft.   Heavy  Bidgway  Revers- 

ing Motor. 
10  ft.   I   10   ft.   X  36   ft.   Bctts,    4   hds. 

MILLERS  AND  GEAR  CUTTERS 
No.    1%    and    2    B.    &    S.    Universal    Cone   Type 
No.  2-A.  B.  &  S.  Universal  All  Geared 
No.    2-B.  B.  &  S.  Plain  all  geared 
No.   4   and   5   B.   &   S.   Plain   Cone  Type 
No.   5    B.   &   S.   Vertical  Cone  Type 
No.    3.   4    and   6   B.    &    S.    Gear   Cutlers. 
15  in.    Gleason,    bevel   gear   generator 
6  In.   X  48  in.  and  6  l   80  in.  P.  &  W.  old  style 

Thread  Millers 
DRILLING    MACHINES 

26    in.,    32    in.    and    40    in.    Sliding    Head    Drills 
3  ft.,    4    ft.,   5   ft.    6    ft.    Plain   Badials 
4  ft.   and  6  ft.   Universal  Radlals. 
12    Spindle   P.    &   W.    No.    13    Multiple 

BORING    MACHINES 
2^    in.  Bar  4  ft.  W.  &  S.  Horizontal 
2^   In.  Bar  5  ft.   Binsse  Horizontal 
Z%  in.  Bar   6   ft.   and   8   ft.   Bement   Horisontala 

4%    In.   Bar    8   ft.  N'ilcs   Horizontal 4%   in.   Bar,    9    and    10    ft.    Bement   Horizontals 
3    in.   Bar   No.    1   Lucas   Horizontal 

4H    in..    5    in.    and    6^    in.    N'iles    Floor    Borers 42   In.   and   51    in.    Niles   Vertical   Mills 
60    in.   Bement  Vertical   Mill 
10   ft.    Niles    220,    volt    Motor    D.C, 

LATHES 

14  in.  X  8  ft.   Whitcomb,    Q.    C. 
16  in.  X   10  ft.    LeBlond    Standard 
17  in.    X    6    ft.    and    8    ft.    LeBlond   Geared    Head 
20  in.  X  10  ft.    LeBlond,    q.c. 
2  4   in.   X   10    ft.    Whitcomb.    q.c. 
26   in.  X   10  ft.    Pond    220    volt    motor   D.C. 
2  4   in.   X  2  4    ft.    Niles,    c.r. 
28   in.  X    12    ft.    Pond,    c.r. 
32   in.  X   12   ft.    Pond,   c.r. 
36  in.  X  20  ft.    Pond    220   volt   Motor   D.C. 
42   in.  X  20   ft.   Niles   Triple  Geared 
48   In.  I  30   ft.    Niles    Triple    Geared 
54  in.   X  28  ft.    American    220    volt    Motor    D.C. 

GRINDERS 
No.    8   Hlgley  Saw  Grinder 8    in.   X   30   in.   Fraser   Universal 
10   in.  X   72   in.   Norton.     Plain 
12    in.   X  36   in.  No.    2   Cincinnati  Plain 
12   in.  X  40    In.   No.    3   B.   &   S.    Univenal 

TURRET    LATHES 
No.    6-A  P.    &   J.    220    volt   Motor  D.C. 
1  in.,   2   in.,    and   2  V4    in.   P.   &   W. 
2  in.    X   24   in.    W.   &   S.    Hollow   Hex. 
2   in.   X   24   in.    J.  &   L.    Cone   Head 
24    In.,    28    in.    and    34    in   Gisholts 
32    in.    Conradson    American 

MISCELLANEOUS 
Air    Compressors,    215    ft.,    535    ft.    and    835    ft. 

capacity 
Blowers   No.    10    Sturtevant;    No.    70   Buffalo 
Crane,    3-ton    Niles,    14    ft.    2    In.    Span,    D.C. 
Crane,   20-ton   48    ft.    Span,    Sellers   D.C. 
Engines,    125,    150   and   200   h.p.   Philadelphia 

Corliss 
Generator  set   100   kw.   D.C.    and  Engine 
Graduating  Machine.  LeBlond 
Hammer,    750    lb.    Sellers 
Hot  Blast  Apparatus,    120   in.  Fan  engine,  8tuit«- vant 

Motors.    5    to    100   hp.    D.C. 
Pump.    5  00   gal.    Steam   Drive 
Saw    8    in.    rounds,    Higley 
Screw   Shaver   No.    2   P.  &  W. 
Separator.   Oil   No.    1   American 
Slotter   6   in.   Bement 

llltMlllltllllllllllMllli 

WE  OFFER  GOOD  TOOLS  ONLY— AT  LOWEST  PRICES! 
Every  Machine  Fully  Guaranteed — All  in  Stock  at  Address  Below 

Milling  Machines 
2— No.  5-C  BECKER  Verticals,  heavy  duty. 

1 — No.    3    CINCINNATI    Universal.    D.B.O, 

1 — No.   2  ROCKFORD  Universal.   S.P.D.,   heavy. 

3 — Briggs     Type     "B,"     42     in.     Production — 
NEW.      With   ARBOBS.   PUMPS,   etc, 

3— P.  &  W„   12-in.  Heavy  AUTOMATICS— NEW. 
3   T-SLOT  TABLES.    6000  IJ3S.   each. 

5 — No.  2-A  and  No.  2-H  BECKER  Verticals — 
ALL  NEW — COMPLETE  AS  FROM  FAC- 

TORY TODAY. 

14 — BECKER,    FOX    and    VAN    NORMAN    small 
millers.       HAND    and    POWER    FEEDS. 

Blotters  and  Shapers 
2— NEWTON  6   in.,  with  rotary  tables. 

2 — GOULD    &    EBERHARDT,    B.G.,    late    types, 
1 — 24    in..    1 — 16    in.    (USED). 

QUEEN  CITY  16-20-24  in.,  B.O.,  ALL  brand 
NEW — LOW    PRICES  1       GET   DETAILS! 

Lathes,  Screw  Machines,  Etc. 
1 — CINCINNATI    24-ln.    x    6-tt.    PLANER. 
5 — 16   in.   X   6   ft.    Q.C.    Geared,  latest  types. 
1 — 24-in.    X    10-ft.    PUTNAM  chuck,   etc. 
1 — 3  0    in.   X    11    ft.    AMERICAN — Q.C.    Geared. 
1 — 20  in.  X   10   ft.   L.   &   S.,   Q.C.O.,  very  latest. 

3  0 — Good   LATHES — all    sizes,    makes    and    types. 
10 — No.    2   FOSTER  HAND   SCREW   MACHI.NES 

— 1  1/16  in.  cap.,  wire  feed,   95%   new. 
2 — No.   2-A  W.   &   S.   Univ.   Hollow  Hex.,  latest. 
1 — No.     2     UNIVERSAL    GEINDEB,    complete; 

like    new.      WEBSTER   &    PERKS. 
2 — 3   ft.    BADIALS — Morris   and   Bickford,   s.p.d. 
1 — BROACHER — No.   1   J.  N.  LaPointe. 
2— KEYSEATEBS — Baker  Bros.  Nos.  1  and  2. 

30 — HIGH  SPEED  DRILLS — 2,  3,  4,  5  and  6 
spindles  ALLEN  and  H.  &  W.,  very  latest 
types,  all  over  95%  new. 

200  OTHER  MACHINE  TOOLS — new  and  al- 
most new — Including  Power  Presses,  Drill 

Presses,  Planers,  Boring  Mills,  etc.,  etc. 

Complete  Details — Low  Prices — on  Request.     Only  Part  of  Stock  Listed  Above 
Note:   We  are  always  Buying— 

Machine  Tools — Raw  Materials — etc.      Any  Quantity  and  Entire  Plants   for  Cash 
Let  us  Rear  from   you! 

A.  LAMBERG  &  CO.,  241-251  Centre  St.,  New  York  City 
iiiiiiitiMiiiiiitiiiiiisiitiiiiiitiMiiiiiiiiiinniiiiiiMiiiiiiiiiiiiiiiiiisiiiiHtHi- 

BARGAIN  PRICES— ACT  QUICK 
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PRESSES 
2 — No.    6   Toledo  Inclinable. 
3 — No.    4    Toledo    Inclinable. 
6 — Bliss   No.    16    Horning. 

14 — V  &   O    101   Presses,   5-ln.   stroke. 
8 — V  &   O    102,    5-ln.   stroke,   dial  feed. 
3 — V  &   O    103,    6-in.   stroke,  dial  feed. 
3— No.   39  B  BUSS  Homing. 
3 — No.    10    Z,    &    H.    Power    Screw   Presses. 
8 — No.    2    V   &   O  Presses. 
2 — No.    6  LefRer  Double  Action  Presses. 
1 — No.  74V4  Bliss  Geared  PresB,  like  new, 
1 — No.  lYx  Bliss  Toggle  Drawing  Press. 

DRILLS  AND  GRINDERS 
6 — Now  Excelsior,    14-in.    sensitive. 
9 — Champion   20-ln.   B.    O.   drill,   new. 
5 — No.    11   B.  &   S.   plain  grinders,  late  type. 
1 — Greenfield    Universal    Tool    Grinder, 

LATHES  AND  MILLERS 
8 — 14-in.    I    6-ft.    Walcott   Lathes,    new,    Q.C.G., D.B.G. 

t — 20  X  10  Monarch  Lathes,  Q.C.O.,  D.B.G. 

6 — Meyers  Lathes,   11  x  5,  brand  new. 
2 — 16    in.    American   Fox   Lathes. 
2 — Monarch    14    X    6    Lathes,    taper  attachment, latest  type. 

10 — LeBlond   19x8,  Q.C.G.,  D.B.O.     Like  new. 
No.   5   Brainard   60-ln,   table  mtr.   dr.   Miller. 
1 — No.    1%    B.   &   S.    Universal  Miller. 
I — No.    2    Van   Norman    Duplex    Miller. 
1 — ^No,  2B  Milwaukee  Universal  Miller. 

MISCELLANEOUS 
3 — Model    G.    Cleveland    Automatic     %-!n.,    like 

new. 

2 — No.  3  Foster  F.  B.  Q.  Turret  Lathes,  like  new. 
4^No.  5  Foster  F.  B.  G.  Turret  Lathes,  like  new. 
2 — No,    515   National   Acme   Automatics. 
1— No.    105%    Bliss    Metal   Slitter. 
2 — No.      0      B.      &      S.      Semi-Automatlc      Screw 

Machines. 
} — Powell  Planer,  24  x  24  x  10  ft.,  fine  condition. 
1 — 300-lb.   Drop  Hammer,  belt  lift. 
1 — No.     1     Rhodes     7-in.     Shaper    with    yertlc*! 

attachment,    like    new, 
3 — 15 -in.    Potter  &   Johnston   Shapers. 
1 — Acme  Screw  Slotter, 

1 — No.    1   Gray  Sheet  Metal  Cutter. 

WE  ALSO  BUY  SINGLE  TOOLS  OR  ENTIRE  PLANTS 

Write  or  Wire,  J.  GELB  &  COMPANY,  201  Centre  St..  New  York  City 
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I        SECOND-HAND  MACHINE  TOOLS 
DRILLS 

2 — sp.  Avey,   ball  bearing. 
2 — sp.  Henry  &  Wriglit,   ball  bearing. 
3 — sp.  Taylor  &   Fenn,   plain  bearing. 
4 — sp.    Francis   Reed,    plain  bearing. 
20-in.  Prentice  Br.  si.   hd.,   BG.,    PF. 
i:5-in.    Snyder   si.    hd.,   BG..   PF..    tapping   att. 
32-ln.    rinti.    Bick.    H.S.    shaft    drive,     speed    box, 

tapping   alt. 
42-in.  Cinti.  Bick.   si.  hd.,  BG..  PF..  tapping  alt. 
iS'o.    11    Natco  multiple    sp. 
No.   30  Bausch  multiple  sp.  lapping  att. 
4-ft.  Dreses  pi.    radial,   tapping  att. 
5-ft.  Clnti.  Bickford  pi.  radial  tapping  att. 
Baker  Bros.  &  Colburn  Manuracturing  Typs  Diills. 

LATHES 

^2-In.   Stark   precision   slide   rest. 
6-ft.  Lodge  &  Sliiuley.  C.B.,  P.C.F..  taper 

6-rt.  nondey,  C.R.,  P.C.F. 
6-ft.    Muliiner.    C.B.,    P.C.F.,    relieving 

Oft.  Prentice  Br..  C.R..  P.C.F..  Q.C.G. 

8-ft.  Lodge  &  Shipley  geared  head.  C.K.. 
.   taper  att. 

8-ft.  LeBIond.   C.R..  P.C.F..  Q.C.G. 
S-ft.    Flatlier.   C.R.,  P.C.F..   Q.C.G. 
8-ft.   Ralin  Larmon.   C.R.,  P.C.F. 
S-fl.    .\raerican,    C.B..    P.C.F. 
12-tt.  Putnam.  C.R.,  P.C.F. 
14-ft.    Hamilton.    C.B.,    P.C.F..    triple 

20-ft.    New  Haven,   C.B.,    P.C.F. 

7-ln. 
X 

14-ln. X 

att. 
11-in. X 
U-in. X 

att. 

I4-in. X 

16-ln. X 

P.C.F. 

IT-ln. X 

17-ln. X 

18-in. X 
•jn-in. 

X 

26-ln. X 

32-in. X 

geared 
38-ln. X 

BORING  MACHINES 
No.   2  Beamen  &  Smith,  floor  type,  horlz.  arr.  M.D. 
3  4    in.    Colburn    tmret    head,    Viirticil. 
38   In.   Niles,   2   reg.   heads,   vertical. 
5 1    in.    Niles,    2    reg.    heads,    vertical. 
110-ln.    BettH,    2    reg.    heads,    vertical. 

SCREW  MACHINES  AND 
TURRET  LATHES 

%-In.  cap.  Cleveland  pi.  auto.  Model  B  screw  mchs. 
1-in.  cap.   Acme,  wire  feed. 

I*y4-in.  cap.   Acme,  wire  feed. 
1^-in.  cap.   Acme,  wire   feed. 
16-in.   X   i8-in.   Acme   uriiv.  fox  type. 
No.   3  Acme  univ,   3% -in.  cap.  flat  turret. 
2*4-iii.  X  24-in.  Jones  &  Larason,  bar  or  chucking. 
Sii-in.  X  36-in.    Jones  &  Lamson.  bar  or  chucking. 
No.    IB   Foster  gedred   hd.    turret    lathe. 

MILLERS 

plain. 

Nos.  2,  3  and  4  Cincinnati,  plain. 
Nos.   2-.'\   and  5.    and   9    Kerapsinith, 
N'os.    3   and    4   Cincinnati,   vertical. 
Nos.   2A,   02,   4B  and  5   Becker  Vert. 
No.    2   Brown   &   Sharpc.   universal. 
3i;    in.    X    10   ft.    Newton    Face    Slab   Miller. 
4>^  X  12  Pratt  &  Whitney  thread  milling  machine. 

GRINDERS 3-in. 

I    18-in.   Norton    plain. 

6-in. 

X    32-in.    Norton   plain. 10-In. 
X  36-in.  Norton  plain. H-in. 
X   7  2-in.  Norton  pi.  M.D 18-in. X   96-in.    Norton   oiain. 10-ln. X  3  0-in.  Landia.  plain. 

12-:n. X    1 2  0-in.    Landls,    plain. 
12-in. X    36-in.    and   48-in.    Cincinnati,    plain 

No.   2 Cincinnati,  12  in.  x  36  in.,  univeraal. 

No.   1  Cincinnati  Cutter  and  Reamer  Grinder. 
No.    7  0  and   No.    7  5    Heald  Internal   Grinders. 
No.  6  Blvott  Internal. 

No.    11   Rlvett,   bail   race. 
Saxon  Face  Grinder. 
lO-in.  r.nrrigus  Rotary,  witli  magnetic  chuck. 
No.   2  LaSalle  Surface  Grinder. 
No.  10  &  16  Blanchard  Grinder,  direct  M.D.  type. 

18-ln.  and  20-ln.  Disc  Giuidei<. 

SHAPERS   AND  PLANERS 

12-In.  Springfield  Crank    Shaper. 
H-in.  Springtleid  Crank  Sliapcr. 
16-ln.  Cincinnati    Crank,    back    geared    Sliaper. 
20-ln.  Davis  Crank,   BG. 
20-ln.  Whipp    Crank,    back   geared    Shaper. 
2'1-ln.  Stoekbridge    Crank,    back   geared    Shaper. 
15-in.  X   24-ln.   Hendey  Friction   Shapers. 
24-in.  X   24-in.    x   0-ft.   Flalher  Planer,    1    hd. 
24-in.  X  24-in.  x  8-ft.  Cincinnati  Pianer,   1  hd. 
36-in.  X    36-in.    X    8-ft.    Pond   Planer.    2    hds. 
36-ln.  X  36-in.   x   12-ft.  Pond  Planer.   2  hd«. 
361n.  X  30-ln.  x  14-ft.   Cincinnati  Planer,   3  hds. 
36-in.  X  36-ln.  x   12-fl.   Cincinnati  Planer,   4  hds. 
48-ln.  I   48-ln.   x   15-rt.    Sellers  Planer,    3   hds. 
OC-ln.  X   eO-in.  x  30-ft.  Bement  Planer,   3  hds. 

MISCELLANEOUS 
N"o,   00   S.  &  S.   bobbing  gear  cutter. 
No.    000   S.  &   S.  bobbing  gear  cutter. 
36-in.   B.   &    fS,   gear  cutter. 
No.    3    Lapointe    broaching    machine. 
No.   72   Perracute  press. 
No.   12  &   13  P.  &  W.  proflling  machines. 
3-in.  P.   &  W.   Centering  machine. 
^-in.    &    4-in.    Acme   nut   tapper. 
%-in.  X    %-in.   Single  end  punch   and  shear. 
26-in.   X   8-in.    Crescent   single   surfacer. 
2% -in.  to  6-in.   Merrill  hand  pipe  machine. 
American,    Stewart,    Gilbert    and   Barker   furnaces. 
Newton,  Burr  and  Bacine  Saws. 

THIS  IS  BUT  A  PARTIAL  LIST  OF  OUR   STOCK 

HENRY  PRENTISS  &  COMPANY, 
149  BROADWAY,  NEW  YORK.  N.  Y. 

BOSTON  BUFFALO  HARTFORD  SYRACUSE  ROCHESTER 
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"SIMMONS" MILLING  MACHINES 
No.  4  Cincinnati  High-Powered  Universal,  complete. 
No.  3  Cincinnati  High-Power  Universal,  complete. 
No.  3-S  Cincinnati  Universal,  complete. 
No.  2-B  Hendey  Universal,  complete. 
No.  2  Hendey  Universal,  complete. 
No.  2  Cincinnati  High  Power  Universal,  complete. 
No.  I  )  2  Cincinnati  Cone  Type  Universal  Complete. 
No.  I  1  2-B  Milwaukee  Universal,  complete. 
No,  1-B  Hendey  Universal,  complete  cone  drive. 
No.  1   Kearney  &  Trecker  Universal. 
No.  4  Cincinnati  High  Power  Vertical  Rapid  Traverse. 
No.  3  Cincinnati  High  Power  Vertical  Rapid  Traverse. 
No,  2  Brown  &  Sharpe  Vertical  Cone  Drive, 
No.  1  i^-B  Kearney  &  Trecker  Vertical,  complete. 
No.  5  Brown  fit  Sharpe  Plain  Cone  Drive. 
No.  3-B  Brown  fit  Sharpe  Plain  Single  Pulley  Drive. 
No.  3  &rown  fit  Sharpe  Plain  Cone  Drive. 
No.  3  Cincinnati  Plain  Cone  Drive. 
No,  3  LeBIonde  Heavy  Duty  Plain  Cone  Drive,  complet 
No.  2  Rockford  Heavy  Duty  Plain  Cone  Drive. 
No.  2  Kempamith  Plain  Cone  Drive,  complete. 
No.  2  Cincinnati  High-Powered  Plain. 
Pratt  fie  Whitney,  Standard  Hand  Millers. 
Pratt  fit  Whitney  Heavy  Duty  Slab  Miller. 
Type  B  Gooley  fit  Edlund  High  Duty  Millers. 

PLANERS 
2     NEW  60"  Newton  Rotary  Planers. 
I—  60"  X  60"  X  20'  Woodward-Powell,  4  hds..  35-hp. 
1 —  48"  X  48"  X  20'  Ridgeway.  high  duty,  four  heatis. 
1       NEW  48"  X  48"  x  28'  Cincinnati,  two  heads. 
I       NEW  42"  X  42"  x  12'  Opensidc  Simmons  Planer. 
I —  36"  X  36"  X  20'  Woodward-Powell,  four  heads 
i —  32"x32"x     8'  Powell,  one  head. 
I —  30"  X  30"  x  18'  Cincinnati,  two  heads. 
•—  24"x24"x     5' Woodward-Powell,  one  head. 
I   -  24"  X  24"  X    8' Cincinnati. 

LATHES 
-  22"  X  12'  Niles  Lathe,  complete. 
-  24"  X  10'  American  High  Duty  Geared  Head. 

24"  X  18'  LeBIonde  Heavy  Duty  Lathe. 
-  27"  X  18'  LeBIonde  Heavy  Duty.  QCG  with  motor. 
-NEW  27"  X  24'  LeBIonde  Heavy  Duty.  DBG.  QCG. 
-  28"  X  24'  Putnam  Lathe  complete.  Taper. 
-  30"  X  12'  American  High  Duty.  Geared  Head,  motor  drive. 

30"  X  35'  Niles-Bement-Pond  Lathe,  complete. 
36"  X  14'  Putnam  All  Geared  Head. 

-NEW  36"  X  34'  Bridgeford  Geared  Head.  QCG  1. 
42"  X  28'  NilM-Bement-Pond,  T.G.  Taper. 

-NEW  48"  X  29'  Niles-Bement-Pond  Motor  Drive. 
-NEW  60"  X  29'-56'  Niles-Bement-Pond  Motor  Drive. 

SHAPERS  AND  SLOTTERS 
12"  Smith  fit  Mills  Plain  Crank  Shaper. 
14"  Smith  fie  Mills  Plain  Crank  Shaper. 
15"  Smith  fit  Mills  Plain  Crank  Shapers. 
16"  Gould  fit  Eberhardt  Back  Geared  Crank. 
16"  Whipp  Back  Geared  Crank  Shapers. 
20"  Smith  fit  Mills  Back  Geared  Shapers. 
24"  Gould  fit  Eberhardt  Back  Geared. 
24"  Flather  Heavy  Duty  Back  Geared. 
36"  Fellows  Gear  Shapers. 
10"  Bement  Blotters  Cone  Drive. 
10-12"  Dill  Slotter,  arranged  motor  drive. 
I  5- 1 8"  Dill  Slotter,  arranged  motor  drive. 
24"  Newton  Slotter,  arranged  motor  drive. 

MISCELLANEOUS 
—NEW  14"  X  96"-Norton  Plain  Grinder. 
—  No,  60  Heald  Grinder,  complete. 
—  I  H''  Four-Spindle  Cone  Automatics. 
—  No.  2  Davis  Keyseater. 
—  Gould-Eberharcit  Spur  fit  Bevel  Auto.  Gear  Cutter. 
—  96"  Horizontal  Gear  Hobber, 
—  Oxweld  Duplex  Generator. 

8 —  No.  4  Warner-Swasey  Screw  Machines,  friction  geared  head 
3 —  No.  6  Warner-Swasey  Screw  Machines,  friction  geared  head 

SIMMONS  MACHINE  CO.,  Albany,  N.  Y. WarehouMem  and  Office* 

182  Lafayette  Street,  New  York,  N.  Y.  86-88  Exchange  Street,  BufFalo,  N.  Y. 
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BARGAINS 
Picked  from  our  large  stock 

PRESSES 
3 — No.  77  V4  Bliss  ttTsses,  Straight  Side. 

Tie  Rod  Frame.  12-  and  18-in.  stroke. 
Condition  nearly  new. 

9 — No.  60  '/•<  Bliss  Reducing  Presses.  Racli 
&  Pinion  Movement. 

10 — No.    2    New    Pratt    &    Whitney    Trim- 
ming   Presses. 

1 — No.  5-A  New  Willard  Inclinable  Power 
Press. 

LATHES 
D.B.G. 
nearly 1 — 36-in.    X    14-tt.    Putnam   Lathe. 

Triple  geared.  Face  plate  drive 
New. 

3 — 26-in.   X  12-ft.   Putnam  Lathes.   D.B.G. 
Quirk  Change   Gear. 

1 — 25-in.    X    12-n.    LeBlond   Lathe.    D.B.G. 
Heavy  Duty  Type.  Quick  Change  Gear; 
nearly  New. 

1 — 20-in.    X    8-ft.    Hendey    Lathes.    Latest 
Type.   Tie    Bar    Head,    Three-step    cone. 
D.B.G.      Complete     regular     equipment. 
Condition  00%    New. 

MILLING  MACHINES 
1 — No.  3  Cinoiunati  Universal  Milling  Ma- 

chine,  with  Vertical  att.- 
1 — No.  1  %  Cincinnati  Universal  Milling 

Machine. 
X — No.  1  %  Garvin  Universal  Milling  Ma- 

chine. 
5 — No.  2  Cleveland  Plain  Milling  Machines, 

S.P.D. 
1 — Ko.  3  Cincinnati  Plain  Milling-  Machine. 
1 — No.  3  Cincinnati  Plain  Milling  Machine. 
1 — No.  'Z  Brown  &  Sharpe  Plain  Milling Machine. 
1 — No.  15  Garvin  Plain  Milling  Machine. 

DRILL  PRESSES 
1 — 4-ft.  Arm  Bicklord  Radial  Diill.  Gear 

Box  Drive. 
1 — 4-It.  Arm  Dreses  Radial  Drill,  Cone 

Drive. 
1— No.  25  Foote-Burt  Heavy  Duty  Drill 

Press. 
1 — No.  D-2  Colbum  Heavy  Duty  Drill. Press. 
9 — Baker  Heavy  Duty  Drill  Presses. 
3 — No.  12  Pratt  &  Whitney  Multiple  Spin- dle Drills. 
1 — No.  11  Pratt  &  Whitney  Multiple  Spin- dle Drill. 

SHAPERS 
1 — 20-in.  Milwaukee  Back  Geared  Shaper. 
1 — 20-in.  American   Back   Geared  Shaper. 
1 — ."iO-in.  Morton   Draw  Cut  Shaper. 
4 — 7i4-in.  New  Rhodes  Shapers. 

GRINDERS 
2 — No.  60  Hcald  Cylinder  Grinders.    Extra  i 

spindle.      Complete    regular   equipment;  i 
nearl.v  New.  = 

1 — No.  :i  Modem  Universal  Grinder.     Full  I 
equipment   (New).  | 

1 — ^No.  2  Ott  Universal  Grinder.  Full  Equip.  I 

THIS  IS  A  PARTIAL  LIST.  1.000  OTHER  5 
MACHINES  IN  STOCK.  WRITE  TO  US !  = 
WE  HAVE  IT.  i 

New  Jersey  Machinery 
Exchange 

I    25  Mechanic  Street,  Newark,  N.  J. 

TlM«M(tHHI«nflltfltltMII>tlllMllllltltlt   IMIItlllll   MIIIIMIIIII   IIIIIIIMlT 
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I         BOTWINIK  BROTHERS  SPECIALS  I 
i     Landil  No.   4   12-in.   i  Od-in.  <'yl.  Grln(Iln«  .Mach  I 
s     Brown  and  Sharpe  No.  11   Cyl.  (irjnding  Machine  - 
•     Ohio  No.    34    Heavy   Plain   Milling   Machine,   with  I 
:           Vertical    lleail.  : 
I     Bodcford    No.    114     B.O.    Plain    Milling    Machines,  = 
3         Index   Heads,   etc,  s 
I     Brown    and    Sharpe    No.     1  >4    B.O,    Plain    Milling  I 
I          Machine,    Index   Heads,   etc.  : 
1     Milwaukee    No.     IH     B.    Plain    Milling    Machine,  ! 
I          Index   Heads   etc.  : 
:  .  Hendot  No.   2  A.   :i.P.D.  Drive  fnlr.  Mill.  Mach.  = 
:     Brown    and    Sharva    Nn.    2    Cone    Drife    Universal  5 
:          Milling    Machine,  : 
I    Garrln  No.    Hi    tone  Drive  Univ.  Mill.  Machine.  I 
I     Slwkbrldge  ■•Slmplei"   16  In.  B.O.  Crank  8ha»ors.  : s  .       (new).  = 
:     Hendnr   IS   i  i — 12  i  e — 14   x  6  Q.C.G.    Engine  = 
I         hubtf.  Yoke   Head.  I 
I     Reoeca  V*\U    16  i    8    q.C.G.   Engine  I,athe.  i 
z    Hamilton   18  x    10   Q.C.G.   Engine  Lathe.  I 

I                  "Write   /or    Our    MmtHi/    BMetin"  | 
IS                               BOTHINIK    BROS.  I 

21    Sylvan    Ave.,    New    Haven,    Conn,  I 
           28-42    Drouife    St.,    Bridgeport,    Conn. NMMMMMNIimMttMMIIIIM«IIUnlMtllHH   IIMtlfl   lit   lltMl   
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The  Warner  &  Swasey  Company 
Cleveland 

offers  the  extra  shop  equipment  not  necessary  in  the  re- 
arrangement of  their  departments.  While  these  machines 

are  sold  "as  is,"  they  are  all  in  working  condition.  Prices 
are  very  low  to  close  them  out  quickly.     Write,  wire  or 
call  for  options  or  inspection.  Prices  f.o.b.  cars,  Cleve- 

land— net  30  days  to  responsible  buyers.  Will  ship  upon 
approval  if  transportation  is  paid  both  ways  should  the 
machine  not  be  acceptable.    Specify  by  number. 

CHUCKING  MACHINES 
No.  Price 
339,    330,    381.    382 — 1    Potter    &    Johnson    Chucking 

Machines,  some  5^ -in.,  some  8-in.  and  some  10-in. 
turret    travel.    10-in.    swing-   over    the   cross   slide, with  many   tools   Each,  flOO 

AUTOMATIC  SCREW  MACHINES 

369 — 1-in.  Pratt  &  Whitncv    SlOO 
381 — 3  %-in.  Pratt  &   Whitney    300 
301 — 2-in.  Piatt  &  Whitney    175 
393 — 3-in.  Pratt  S,  Whitney    175 
351 — 3-in.  Cleveland    300 
438 — 3-in.    Cleveland    375 
508 — 4  14  -in.    Gridley    850 
531 — I  Vi  -in.   Gridley  Multiple    850 
637 — 4  Vi  -in.   Gridley    1,275 

ENGINE  LATHES 
333 — 12  X  6  Reed  Lathe    $175 
369 — 16  X  7  Reed,  overhead  motor  drive    200 
681 — 16  X  6  Reed        450 
834 — 13  X  6  Flather        250 
939 — 16  X  8  Worcester.   1  years  old    450 
056 — 16  X  6  Reed        250 
150 — 16  X  7  Reed        200 
333 — 13  "  6  Reed    Lathe    175 

MILLERS 

136 — ^No.  3  Brown  Si  Sharpe  Horizontal    $150 
235 — Ga-vin     Profiler    100 
293 — Warner  &  Swasey  Mfg.  Miller    100 
396 — No.  2  Brown  &  Sharpe  Vertical    350 
313 — Warner  &  Swasey  Mfg.  Miller    100 
971 — No.  3  Sloan  &  Chase  Bench.  4  years  old    340 
428 — 1  %    B.  &  S.  Universal  Miller    350 

DRILLS 

955 — Rockford  Horizontal.  4  years  old    $750 
075 — 13-in.  Leland  &  Gifford  Drill    125 

SHAPERS  AND  PLANERS 
945 — 42  X  43  X  10-ft.  Cincinnati,  hardly  used  with 

30-hp.  D.C.  motor  drive,  two  heads  on  cross  rail 
and  one  side  head   $3,000 

GRINDERS 
389 — No.  1  Brown  &  Sharpe  Internal    $300 
485 — No.  11  Brown  &  Sharpe  Plain  4-in.  x  34-in    350 
556 — 6-in.  x  48-in.  Pratt  &  Whitney,  with  center  grind- 

ing attachment    350 
836 — No.  6   Bryant       400 
843 — No.  6  Bryant   Chucking   Grinder       400 
902 — No.  6  Bryant       400 
906 — 8  X  30  Modern    500 
9071 — 8  3j  30  Modem    500 
983 — No.  6  Bryant       600 

1063 — No.  6  Bryant       629 
301 — Disc  Grinder    35 

GEAR  CUTTERS 
356 — No.  4  36-in.  Brown  &  Sharpe    $400 
986 — Sloan  &  Chase  Automatic    300 

1001 — Dwight  St  Slate  Automatic    50 
1004 — Sloan  &  Chase  Automatic    500 

MISCELLANEOUS 
718 — Newton  Blotter.  10-in.  stroke.  34-in.  table    $600 
780 — Automatic  Thread  Chas.  Lathe  4%   in.  x  40  in..  .  600 
883 — Automatic  Thread  Chas.  Lathe  4%   in,  x  40  in..  .  600 

1093 — 3-in.   Oliver  Filling  Machine    100 
1106 — Taft-Pierce  Thread   Miller    900 

5 — Wells  Speed  Lathes,   motor  drive    50 

TAKEN  IN  TRADE 
1-in.  Garvin  Screw  Machine    ?150 

^MIMUIIIIIiiiiiitMIIIMIIirHllllltlllliniUI   IIMIIMnilllMHIIItllllllltlllllllMlllimnilllMIIHIMHIIMIIIIIIIIIHIIHMIIIItlllllllllllllr   tlHirMUIIHMItlllllllirilimilllinntimMtllltfl 
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R.    S.     Stokvis 

(^    Sons,    Inc. 

New  York,  N.  V. 

Progressive  Manufacturer,  Esq. 
New  tools  for  old. 

Let  new  tools  in  your  shop  announce  the  dawn  of  a 
better  day.  A  day  when  the  shop  finds  itself  again. 
Out  with  the  wartime  monkey-business  and  back  to  a 
safer,  sensible  routine. 

Better  telegraph  that  order  today. 

P.  S.— Discard  the  Old;  install  the  New. 

'  I  'hese  new  machines  (complete  list  on  request) 
■*•    are  offered  for  account  of  overseas  buyers. 

Model   "A"-  Cleveland  Automatics, 
automatic    chuck    and    feed    shell. 

Model  "C"  Cleveland  Automatics, 
automatic    chuck    and    feed    shell. 

  -      $750.00 

2|"-3|"      1,620.00 3" 

8  - 

•7"    11" 

8  "^4   - 

n' 

$765.00 864.00 

Established  1844 

R.  S.  Stokvis  &  Sons,  inc. 
17  Battery  Place 

New  York 
Telephone 

Whitehall  1737 

giiHiiiiiiiitMtittmiiitiiiiiiti 

FRANK  TOOMEY,  Inc. 

New. 

127-131  N.  THIRD  ST. 

MACHINE  TOOLS 
LATHES 

9-in.   s   36-in.    Johnston,  Bench,  New. 
13-in.,   14-in,  and  Iti-in.  Carroll-Jamfeson, 
10-ln.   to   36-it>.   Sidney,    New. 
13-in.   X  5   ft.    t)    In.,   Carroll- Jamieson,   Used. 
I3-in.    %    7-ft..   WUlard,    VseJ. 
J6-ln.   s   8-ft.,  Monarch,  Q.C.,   Used. 
17-ln.  X  8-tt.,  Sidney,  Q.C.,  Used, 
m-ln.    X    8  ft..    LeBlond,    Q.C.,    Used. 
19-ln.   X    10-ft.,   Sidney,   Q.C..    Used, 
ao-ln.   X    S-tt.,   Whltromb,  Q.C,    Used. 
24-in.  X  12-ft.,  Sellers.  P.C.G.,  Used. 

TURRET  LATHES 
No.   1  and  No.   6  Bardons  &  Oliver.   W.F.,   Used. 
2U-in..    Mult.    Spindle    Gridlcj-    .\ut..    Used. 
No.    «   Warner  &    Swasey,   W.F.   and  Chuck,   Used. 
No.    12%    Garvin,  W.F.,    Used. 
21-ln.  Glsholt,  2?4   in.  cap.,   Used. 
26-in.  Davis,  Chuck  Oultlt,   U.sed. 

DRILLING  MACHINES 
3B-ln.    Hamilton    Plain,    T.A.,    New. 
42-ln.,    Martin,    I'laln,    O.B.,    .New. 
36-ln.,    .Aurora,    Sliding    Head,    Used. 
32-In.,  Superior  Sliding  Head,  New. 
28-ln.,   Superior,    Sliding    Head,    New. 
25-ln.,    Superior,    Sliding    Head.    Used. 
25-In.,    BulTalo,    Stationary   Head,    New. 
28-in.,   Rockford,    Sliding    Head,    Used. 
26-ln.,  Rockford,   Sliding   Head,    Used. 
23-ln.,  Rockford.  Sliding  Head,  Used. 
20-ln..    Champion   &   Excelsior,    New. 
H-ln.  and  10-in.,  Excelsior.  New. 
20-ln.,  Aurora,  E.G.,  P.P.,   Used. 

PLANERS 
36-ln.  X  36-tn.    x    U-fl..   Ohio.    4   heads.    Used. 
36-tn.  X  36-in.  x  10-ft.,  Cincinnati,  3  heads,  mtr.. Used. 

PHILADEPHIA,  PA. 

24-ln.  %  24-ln.  I  8-ft..  Hcndey,   I  head.  Used. 
24-in.  I  24-ln.  x  6-ft.,  Pease,   I  head.  Used. 
36-111.  X  36-ln.  X  S-ft.,  Gray,   2  heads,  Used. 

SHAPERS 
16-in.    to    24-Iji.,    Mteiitoe.    New. 
20-in.,   Cincinnati,   B.G..  Vsed. 
20-iii..  Smith  &  Mills,  B.G..  Used. 

MILLERS 
No.  1  Dow,  Plain,  New. 
No.  2   Cincinnati,   Universal,   Used. 
No.  3   Cincinnati.  Plain.   Uaed. 
No.  2-B   Milwaukee,   Plain,    Used. 
No.  1  %    American,   Plain,   New, 
No.  0    Steptoe,    Hand,    New. 
No.  3   Burke,    Hand.   New  and  Used. 

Norton,  10  x 
Modern,  8  x 
Fraser,      8    x 

GRINDERS 
to   in..  Plain,  Used. 
30   in..  Plain,   Used. 

X    20    in.,    Unlver.sal,    New, 

BORING  MILLS 
42-ln.,   Bullard,    2    heads.   Used. 
3-ln.,  Bar  Blnnse,  hor..  Used. 

MISCELLANEOUS 
Bolt  Cutters,    (JreenOehl,    1  V^    in.    and   2   in.,   New. 
Hack   Saws,  Peerless   &   North  Wales,  New. 
Hack   Saws.   No.    1   Marvel,   Used. 
Hack    .'^aws,    Kwik-Kut,    8    in..    Used. 
Hammers.    100   lbs.,  Little  Giant.   New. 
Keyseaters,  No.   2  and  No.   4,  Catlln.  Used, 
Pipe  Machines,   2   in.,    4   in.,    6   in.,   Oster,   New. 
Presses,  Watson  &  Stlllraan,  30  T.  Hyd.,    Used. 
Shears,   Gray  No.    1,   Cap.    3/16-ln.   sheets,   Used. 
Slottera,    10-12-in.    Drill,   Uaed. 

^lllitlMliMliMiiiliUMIIillllllllllltllMllllllllltlllli inilltlMtltllMIMIIIIHIIHIIfMlllinOIIMIIIIIIIIIIII 
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PRECISION  LATHES  AT  A  BARGAIN 
8 — 8  X  40  In.,  No,  608  B.G.,  screw  cutting  Pre- 

cision I^ithcs.  Made  by  Illvet  Lathe  &  Grinding 
Co.  Win  take  mateiial  20  in.  long  between  cen- 

ters; standard  c(|iilpiiient  as  follows:  Wall  coun- 
tershaft, S  in.  slotted  face  plate,  two  plain  face 

plates,  stops,  chuck,  closing  ring,  driving  plate, 

"T"  rest,  steady  rest,  patent  compound  rest,  change gears,  and  six  cutting  tools.  These  were  Installed 
at  the  Old  Hickory  Powder  Plant  but  never  used. 
Write    for  phiito   and    prices. 
Nashville  Industrial Corp..Jack8onville.Tean. ■,IMIIIIIIUII(IIIIMII|I 

ENGINE  LATHES 
ll-in.  X    4-tt.  Artisan,    Q.  C,   new  $150 
13-in.  X    .5-ft.  Hendev  Q.  C.  450 
16-in.  X    6-ft.  Plother.  250 
Ifi-in.  X    8-ft.  Sebastian     (Gap),  300 
20-in.  X  11-ft.  American.  450 
23-in.  X    8-ft.  Schumacker-Boye,  250 
24-in.  X  12-ft.  Springfield,  750 

BERTOI,ETTE  MACIIIXE  TOOL  CO. 
Jersey  City.  N.  J. 

llllllinilMMIIMIIIIlllllllltlllllllllll^ 

1 — 9  in,  X  1H4  in.  square  rim  2 

section  Fly  Wheel — 18  ft.  dia. 
with  13  }J  in.  bore,  weighs 
about  30.000   S  500.00 

1 — 500  ton  Lane  &  Bodley 
Hydranlic  Wheel  Press,  equip- 

ped witli  8  in.  X  Va  in.  x  13  In. 
Hughes  steam  driven  Hydraulic 
pump  complete  with  clamps, 
keys  tracls.  etc     1000.00 

1 — Betts  Adjustable  Table  Borlni 
Mill,  24  in.  swine  36  in.  travel, 
with  11  bars  1  in.  x  3  in.  and 

complete  with  counter  shaft 
and  cone  pulleys.  Overhauled 
and  in  working  condition....     1000.00 

1 — 10  in.  X  23  in.  x  34  ft.  shaft 
Straightening  Machine,  com- 

plete with  screw  press.  Over- 
hauled, weighs  about  4000...       180.00 

1—26  in.  s  39  ft.  Niles  Lathe, 
complete  with  steady  rests  and 
counter  shaft.  Overhauled  and 
in  fair  eondition.     26  ft.  s  4 
it.  bed 500.00    I 

1 — 60    in.    X   28    ft.    Betts    Lathe 
complete  and  in  fair  condition.    2000.00 

Address   all    inquiries   to 

MR.  E.  F.  MORTON 
Care  of  American   Blower  Company, 

Bond  Hill,  Cincinnati,  Ohio. 

MILLING  MACHINES  | 
No.    3    Kempamith    plain,    late    type,    A-1  I condition,  $800.  i 
No,  34  Kempsmith  Universal,  dividing"  head,  i 

serviceable  condition,  $450.  = 

MILES  MACHIXERY  CO.  i 

Saginaw,  Mich.  5 
iiiHiiMKii?       .liininiiiiiMiiitiiiiiiiii 
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MACHINE  TOOL  BARGAINS 

GUARANTEED  — Partial  List: 
l^-Ui.   Gridley  Multiple  Spindle  Automatic    Screw 

Mmcbitie«. 
44-in.   Putnam  Vertical   Boring   Mill. 
Nb,    14    Pratt   ft   Whitney   Multiple    Spindle  Drill. 
T-ln.   I   S8-ln.    SUrk   Precision    Bench   Lathe. 
IT-ln.    X    H-ft.    Prentice   Geared    Head   Latlie. 
18-in.   X    10-ft.    American   Geared    Head  Lathe. 
18-ln.  X    l!-rt.    6-Ui.   Boye  4   Emmes   Heavy   Duty 

Eniine  Lathe. 
]J-ln.  I  t2-ln.  Norton  Plain  Cylindrical  Grinder. 
8-in.   X   60-in.   Lo-Swing   Lathes. 
24-tn.    Steinle    Side    Carriage    Turret    Lathes. 
:i-ln.  X  S4-ln.  i  5-ft.  Whllcomb  Single  Head  Tool 

Room   Planer. 
4 -In.     Blgnall     ft     Keeler     Pipe     Machine,     Single 

Pulley    Drive. 
No.    77Vi    BLISS   STR.UCHT   SIDE   PRESS. 
No    13  Brown  &  Shane  Spur  ft  Bevel  Gear  Cutter. 
No     76    TOLEDO    OVERHANGING    FLYWHEEL 

PRESS.  OPEN   BACK. 
8-in.  Newton  Slotter,  Rotary  Table.  LIKE  NEW. 
Ji-ln.    Bullard    Vertical    Turret   Lathe. 

Hatigfartion  Guaranteed  or  Money  Refunded. 
Send    tor   our    JUNE   List    of   the    largest    stock    In 
the  United   Stales   of  slightly   used   and  thoroughly 
overhauled    Machine   Tools,    Power    Presses,    Power, 

Electrical   and   Contractors'    E<iuipment. 

F.  H.  NILES  &  CO.,  INC. 
WICKES  MACHINERY  CO. 

Main  Office  and  Warehouse: 
We»f  Side  and  Claremont  Aves., 

Established  1900  Jersey   Ci'.y,  N.  J. 

1  Automatic  Screw  Machines 
I  Three  OO  G  Brown   &   Sharpe  with  screw 
I  !  lotting    attachments    and     two    OO    turret 
?  lorming    machines.      On    hand    crated    for 
I  immediate    shipment.       Never    used.       Sell 
I  market  price. 
I  FS-699.   American  Machinist. 
I  Leader-News  Bldg.,  Cleveland,  Ohio 

■  limilllHMIIilllllllHItllllttllllflllll 
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SPECIAL  OFFERINGS 
SCREW  MACHINES 

No,  00,  No.  0-G  and  No.  2  B.  &  S.  Auto- 
matics. 

2 14 -in.  X  24-in.  J.  St  L.  Flat  Turret  Lathe. 
No.  4  D.  &  W.  Geared  Friction  Head  1%  in. 

1  V4-in.  1  V4-in.  Model  "A"  Cleveland  Auto- matic. 

2-in.  Cleveland  Automatic  Model  "A." 
24-in.  Davis  Chu'cliing  Machine. 

MILLING  MACHINES 
No.  1-B  Kearney  &  Trecker  Universal  with 

Vertical  Slotting.  Universal  Milling  At- 
tachments. Kotary  Table  and  Rack  Vise. 

No.  2   B.  &  S.  Universal,  cone  drive. 
No.  1-M  Potter  &  Johnston  Automatic  Hori- zontal, 

IB-in.  Briggs  Plain  Manufacturing. 
No.  6  Whitney  Hand. 
Garvin  Index  Centers. 

LATHES 
9x4    Handy. 

10x4    Reed. 

14-in.  X  6-ft.  Worcester. 
IB  X  6    Reed. 
20  X  8     Reed. 
21x13  Porter, 

SHAPERS  AND  PLANERS 
16-in.  Hendey  Friction. 
18-in.  Kelly  Ifi-in,  Gould  &  Eberhardt  SPD. 30-in.  Kelly  BG. 
17-ln.  X  17-in   x  4-ft.     Whitcomb. 
22-in.  X  22-in.  x  S-ft.    Whitcomb. 
30-in.  X  30-in.  x  8-ft.    Cleveland  Open  Side. 
36-in.  X  36-in.  x  13-ft.  Betts. 
73-in.  X  72-in.  x  I2-ft.  Betts. 

PRESSES 
No.  7-S  Standard  Inclinable, 
No.  3  Sidney  Inclinable. 
No.  1  Standard  Broaching  and  Drawing  7-in, 

Single  Action  Pillar  Pattern  Presses  3% -in. stroke. 
No.  5  Bliss. 
No.  9  Manville  Knuckle  Joint. 
No.   12  Bliss  Arch  Screw. 
2,5-ton  Greenerd  Arbor  Press, 
400-ton  Forging  Press. 

MISCELLANEOUS 
No.  1  Cleveland  Horizontal  Boring  Mill. 
No.  612  Fellows  Gear  Shaper. 
3-spindle  Reed-Prentice  Drills. 
40  lbs.  Bradley  Cushioned  Kelve  Hammer. 
No.  2  Standard  Rotary  Swaging  Machine. 
No.    3    Langelier    Swaging    Machine    with 

Pencil  Barrel  Holder. 
No.  3%   Langelier  Swaging  Machine. 
No.  11  Standard  Wire  Bull  Block, 
6-in.  McWilliams  Rotary  Shear. 

BROWNELL  MACHINERY  COMPANY 
11-13  Eddy  St.,  PROVIDENCE,  R.  I. 

rMtttiiiiiiiiiiiHiiiitiiiiiiii 
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Just  a  Few  Of  Them  | 
Boring  Mach.,  No.   1  Cleve.  Horiz.  I 
Boring  Mill.  42-in.  Bullard  Vert,  i 
Boring  Mill,   60-in.  Bullard  Vert.,   2  hds.  I 
Drill  Rail.   No.  7-D  Moline   "Hole  Hog."  i 
Drill  Bail,  No.  17-D  Moline  "Hole  Hog."  5 
Drill,  D-3  Colbum  24-in.  Heavy  Duty.  5 
Drill.  28-in.  Aurora  SI.  Hd.  = 
Drtller-Multi..  No.  11  Natco,  12-in.  rd  hd.  i 
Drill-M^ilti..    12   sp.    Western   Mach.  = 
Drill-Multi.,   13   sp.   Valley  City.  | 
Gear  Planer,   13-in.  Gleason  Auto.  | 
Gear  Hobber.   No,    1    Adams-Farwell.  I 
Gear  Miller,  No.  1%    Bilton  Auto.  i 
Grinder  Cyl.,  13  in.  x  34  in.  Modem  PI,  i 
Grinder.  No.  1  B.  t  S.  Univ.  | 
Grinder  Tool.  No.  1  Sellers  Pat.  | 
Grinder  Surf.,  No.  18  Blanchard  Vert.  E 
Hammer   800-lb.  Massillon.  = 
Keyseat  Miller,  No.  3  John  T.  Burr.  i 
Lathe,  26-in.  x  12-ft.  Putnam,  Q,C.  Feed,  I 
Lathe,  30-in.  x  14-ft.  Boye-Emmes,  D.B.G,  i 
Lathe,  .30-in.  Streit  Pulley.  5 
Miller,  No.  33  Becker-Brainard  PI.  Tjrpe.  i 
Planer,  43-in.  x  43-in.  x  10-ft,  Gray,  1  hd,  i 
Shear  and  Punch  No,  3  S.  E.  Long,  Black  &  = 
Allst.  I 

Let's  Hear  from  You,  1 

I  The  E.  L  Essley  Machinery  Co.  j 
I      SSI-S57   Washington    Blvd.,   Chicago,  111.      | 

I  Lathes,  Turret  and  Screw  Machines 
i  4 — Ideal   Bench   Precision  Lathes,    7-ln,    swine, 
I  3 — Ames  Bench  Precision  Lathes.   8-in,  swing. 
r  2 — 12   and   14   x   6   Worcester  Tool  Boom. 
-  1 — Ka     Sidney   Medium   Pattern    Lathes,    14.    16, 
i  18,   20   in.  %  6,   8,   10,   12   and  14  ft,  beds; 
=  D,B.G.,    3-step  cone,   Q.C.G. 
E  I — Ba,    Sidney   Heavy  Duty  Lathes,   15,    17,    19, 
=  25    and    27    In.    x    ti,    8,    10,    12    and    14    ft. 
i  bed;   D.B.G.,   3-step  cone,   Q.C.G, 
i  1 — 314    X   60    Fitcliburg   Lo-Swlng   Lathe, 
E  1 — 14   X   6  LeBlond,   H.   S..   P.  B, 
E  1 — 14  X  6   Fiather,   H.   S.,   P.  R, 
=  1—15  X  6  Von  Wyck,  C,  B.,  H.  S. 
i  1 — 16   I  6   Hamilton,   C,   B,.  H.  S. 
5  2 — 16  I  8  ft,   Sidney,  Q.  C„  C,  B.,  D.  B.  O. 
I  1 — 17   X  6   Cincinnati,   C.   B.,   H.   S. 
s  1 — 20  X    12   Putnam,   rise  and   fall  rest, 
E  1 — 24    X     10     ft.    Lodge    &    Shipley;     arranged 
=  M.  D. 
i  1 — 25  I  8  Economy  Heavy  Duty,  C,  R,,  H.  S. 
E  1 — 36   X   8   ft,   American   Chuclting  Lathe, 
i  2 — 18   in.    and   21   in.    Gisholt  Turret  Lathes. 
5  12 — 24    in,   Gisholt  Turret  Lathes. 

I  2 — N"o.     1     Pratt    &    Whitney    Screw    Machines; E  ^    in.    cap. 

1  14 — No.   2   Smith  Screw  Machines;    lA  in.  cap. 
E  2 — No.    21/4    Pratt  &  Whitney   Screw  Machines. 
=  3 — J.   &   L.   3   X   36   in.   Flat  Turret  Lathes, 
=  2 — Gridley    1%-4-spindle    Automatics. 
I  1 — No,   3   Bardons  &   Oliver;    arranged  M,  D. 

i  U'e  have  over   1,000   machines  in  stock.      Send  us 
E  your    InQtiJries.       Our    Guarantee:    Money    back    if 
i  not  satisfied. 

I  Wayne  Machinery  Co.,  Ft.  Wayne,  Ind. 

1- 

1- 5- 

2- 

1- 

I    1- 

FOR  SALE 

-No.  2A  Warner  &  Swasey  Turret 
Lathes  with  bar  equipment. 

-No.  3  Universal  Cutter  Grinder, 
46  in.  stand. 

-No.  2  Detroit  Centerless  Grinder, 

complete  9ifc  new. 
-Brand  New  No.  0  Shuster  Wire 

Cutting  and  Straightening  Ma- 
chines. 

-No.  0  Brown  &  Sharpe  Automatics. 

-No.  00  Brown  &  Sharpe  Automatic. 

-No.  OOG  Brown  &  Sharpe  Auto- 

matic. 

Low  prices  tor  immediate  disposal 

Address: 
Purchasing   Dept. 

NORTH  EAST  ELECTRIC  CO. 
Rochester.  N.  Y. 

MIIIIIIIIMItMIIMillll 

POWER  PRESSES  1 1  Foot  Presses 
All  Makes  and  Types 

New  and  Rebuilt 

LARGE   SELECTION 

OF 

INCLINABLE 

FLYWHEEL 

STRAIGHT  SIDE 

AND  GEARED  PRESSES 

At  Pricea  that  Represent 

a  Large  Saving 

Joseph  Hyman  &  Sons 
Tioga,  Almond  and  Livingston  Sts. 

Philadelphia,   Pa. 
Write  Today  for  Our  Price  list. 

j  200— No.  2  Baird  Pendulum 
I  Foot  Presses.  Every  one 
I       as  good  as  new. 

PRICE  -  $18.00  Each. 

I  10-Grant-Bench  Type  No. 
I       81  Riveters,  %  Capacity. 

PRICE  -  $75.00  Each. 

I  Standaro  Machinery  Co. 
i  Machiner;  and  Equipment 

i  45    Chap-.    St.,  New  Haven,  Conn. 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIillillllllll'IIOIIMMIIItllllll 

1 — 42  in.  X  42  in.  X  12  ft.  Powell  Planer.  3 
heads      J2250 

1 — 4g  In.  I  48  In.  x  12  ft.  Pond  Planer.  4 
heads      »2500 

1 — Powell  Planer,  36  in,  widened  to  60  in.  be- 
tween housings,  20  ft,  bed,  parallel  drive,  2 

heads      S2150 
1 — 33  in,  X  60  in,  lieBlond  screw  cutting  extension 

bed.  gap  lathe,  16  ft,  bed.  latest  model,  quick 
change  gear      $2500 

SPECIAL 

itirtMMIIIiiiMtlllMIMtliitr         IkUMtlttlMlllimilll 

2 — Putnam    5    ft.    Radial    Drtlls    in    good    order, 
each      »450 

The  above  tools  are  in  excellent  condition,  avail- 
able for  immediate  delivery,  and  prices  quoted  are 

f.o.b.    cars   Boston,    Mass. 

FACTORY   &  MILL -SUPPLY  CO. 
13  7    Oliver    St.,    Boston,    Mass. 

iiiiinniiHiiiiiiiiitiiiiiiiiiHimiMiniiiiiiiiiiiiiii   
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=  I — g-in.    Porter    Cable    Manufacturing    Lathe.  | 
=  1 — e-in,    Sunstrand   Mfg.   Lathe;    1 — 16-in.   Chard     = 
=           Prod.  Lathe;    1 — 16x7    Oliver   QCG  Lathe.  | 

s  1 — 24x10    Schumacher -Boye    Std.    Lathe.  = 
=  1 — 6-8pindle    Rockford    H-in.    Gang    Drill.  | 
=  1 — ifo.    2    Rockford   High   Power   Miller.  = 
=  1— No.    2   H.  Becker   Vertical  Miller.  | 
i  1 — 30x30x8   Pond   Planer.  = 
5                              Atk  for  complete  list.  = 

1              McMULLEN   MACHINERY  CO.  | 1                                 Grand    Rapids.    Mich.  ....,.? 
*»iiiiUMiiiimmiiiiiiiimiiHM"<""«i»"H"t"""Miiimiiuu»iniMiintfiiiiiMiiiiimim» 
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NEW  CHUCKS 
i  Universal  Geared  Scroll 

I  Made  by  Cisholt  Machine  Co. 

I  50%  off  List  Price 
i  Improved  Standard  Pattern,  particularly 
i  liigh  class  and  heavy  construction.  Chuck 
I    bodies  are  of  close  grained  Cast  Iron, 

I  Sizes   and   Prices: 
I  7M    in.                    S16.00 
I  9       in.                     19.00 
5  10'/5  in.                  e-joo 
I  13       in.                    26.00 
I  F.  O.  B.  Cars,  New  Yorii 

I  Walter  Silber,  Agent 
I         109  South  5th  Street,  Brooklyn,  N.  Y. 

I  A  quzmtity  of  patented.    "Try-MeJ 

1  Pressure  Reducing  Valves  j 
1  for  air;  threaded  for  U-ln.  pipe  connections.  These  = 
I  valves,    are    new    and    have   never    been    used.      The  = 
s  lot    will    be   sold,    all   or   In   part,    at   very   reason-  = 
I  able   prices.      Sample   on    re<iuest.      Write  | 

I  GILBERT  &  BARKER  MFG.  CO.  | 
=  ripringfleld.    Alass.  = 

MagKiaagERr  mm(^ 
We   offer  at   attractive  prices,   the 

following   equipment   in   Machinery 
and   Transmissions. 

1 — ^Klarara  Power  Shear,  cutting  capacity 
yW  in..  Gauge  48  in.  long. 

2 — Deep    grape   Punching    Presses,   capacity 
%   in.,  hole  in   %   in.  Gauge. 

1 — Hydraulic  Press  Mfg.  Co..  10,000  tons, 
four   Pillar,    H.vdraulic    Press,    41in.    x 
48-in.    lower    and    upper    platen.    28-in. 
plunger,  driven  by  vertical  pump.  36-in. 
X  6-in.  tight  and  loose  pulleys. 

1 — Sibley  &  Ware  Drill  Press,  30-in.  swing, 
screw  and  lever  hand   feed. 

1 — -Mechanics  Machine  Co.  Drill  Press,  14- 
in.  swing,  lever  hand  feed. 

1 — Slack  Mfg.  Co.  high  speed  Metal  Cutter, 
10-in.  diameter  saw. 

1 — G.  J.  Brown  &  Son.  metal  Cnt-OIT  Saw, 
9 14 -in.   X   30-in.    table,    10-ln.   diameter saw. 

1 — Pettingell    Automatic    Power    Hammer, 
30  lbs. 

1 — Goddard  swing  Grinder,  5-ft.-6-in.  swing. 
1%-in.  Arhor,  13-in.  wheel.       * 1 — Radial  Post  Drill,  5-ft.  sweep,  capacity 
0  to   Vj-in.  drill. 

1 — Stewart    Oil    Tempering    Furnace,    size 
17.  with  blower. 

1 — Connersville    Positive    Blower,    capacity 
288  cu.  in.  per  minute. 

1 — New  York    Blower  Co.   Seri   Vane  Fan, 
No.  4.  type  A.  capacity  3000  cu.-ft.  per 
minute. 

1 — Buffalo  Forge  Co.  Steel  Plate  Fan,  left 
hand,  top  horizontal  discharge,  with  16 
section  heater  6  ft.  x  8  ft.  4  in.    Steam 
receiver     and     valves     complete.      Belt 
driven    36-in.    x    8-in.   pulley    will   heat 
400.000  cu.  ft.  space. 

A     quantity     of    Transmissions,     such     as 
pulleys,    shaft    hangers,    pillow    blocks, 
shaft  couplings,  etc. 

Quotations  and  complete  hst  furnished  on 
request. 

Dahlstrom  Metallic  Door  Co. 
Jamestown,  N.  Y. 

niiitniiniiniiiiiiiiiiiiiii:::!iMriiiiiitiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiniiiii   

96 

I  FOR  SALE 

I  USED  MACHINERY 
I  Keller  Mechanical  Die  Sinker  Complete,  i^o. 

I  3    cutter    grinder;     1%     x    18-in.    Pratt    & 
I  Whitney   Chucking    Machine    with    counter- 

I  shaft;    Quickwork    large    universal    wiring- 
i  machine;  Grant  Riveter;  Ideal  Babbitt  Lin- 
I  ing  Machine;    American  ,  Automatic  Hollow 
I  Chisel   Mortizer   serial    No.    910636;    20-in. 
I  American  Laimdry  Machinery  Company  Ex- 
I  tractor,  motor  driven,  complete. 

NASH  MOTORS  CO. 
Kenosha,  Wisoonsin. 

^iiiitiiiitttiiiiii IIIIIIIHtlllllllllllllllllH •iiitiiiiiiitiittiitiiiiiir 

PRESSES  WANTED 
=  1 — No.     1  Mi      Bliss     Punch     Press     or     its 
i  equivalent. 
I  1 — Bliss  Redrawing  Press  with  0-in.  stroke, 
E  or  its  equivalent. 
i       Send  full  information,  and  photographs. 

I  W-TOO.  American  Machinist 
I  Leader-News  Bldg.,  Cleveland.   Ohio, 
^(ItlUllltlMltlllUMIIIIIIIIIIt 
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I  FOE  SALE  I  I 

I  4 — 14-in.  X  5-ft.  Fay  &  Scott  Lathes.  |  | 
I  4 — 18-in.  X  8-ft.  Greaves  Kinsman  Lathes.  =  = 
E  1 — 24-in.  X  16-ft.  Weed  Lathe.  i  i 
I  1 — 2  %  -ft.  Gin.  Biekf ord  Radial  Drill.  =  i 
i  1 — 24-in.  X  24-in.  x  6-ft.  Powell  Planer.  =  s 
I  1 — 36-in.  X  36-in.  x  12ft.  Powell  Planer,  4  |  | 
*  heads  —  ■ 
I  1 — 60-in.  X  60-in.  x  32-ft.  Putnam  Planer,  |  = 
I  4  heads.  =  = 
I  1 — No.  5  Brown  &  Sharpe  Univ.  Miller.  |  f 
=  1 — 1^-in.  Acme  Serew  Mach.,  P.  F.  I  = 
I  1 — 3  X  36  J.  &  L.  Double  Spindle.  |  = 
I  2 — 13-in.  Leland  Oiflford  Sensitive  Drills.  |  = 
i  1 — 3-in.  Forbes  Pipe  Machine,  =  i 

t-in.  Forbes  Pipe  Machine.  f  I 

HARRY  F.  ALLEN 
30  Church  Street,  New  York. 

Additional  Machinery 
Wanted  ads  on 

page  99. 
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Radio  Parts  Makers  Attention  I 
No.    1    and    No,    3    Langelier    and    Leland  I 

Gifford  B.B.  high-speed  bench  drills.  I 
%    and   %,  Model  A  &  B,  Cleveland  auto.  = 

screw   machines.      Nearly   new.  I 
No.    00    Hartford    Horizontal    turret,    auto.  = 

screw     machines.       Fast     and     accurate.  | 
A-1  working  condition.  | 

No,  OOG  B  &  S  auto,  forming  and  cutting  I 
oft  machine.     A-1   working  condition.  i 

No.    0    B.    &   S.    auto,    screw   machine.    A-1  I 
condition,  = 

No,    2    Carter    &    Hakes    milling    machine.  = 
Like  new.  i 

Alfo  a  lot  of  other  mae'hinerv  new  and  \ 
A-1     condition     at     very     low     pricea.  I 

IDEAL  MACHINERY   COMPANY  | 
Plainville,  Conn.,  U.  S.  A.  f 

iiiiiiitiiiiiiiiinniiiiiniiiiitiiiiiniiiliitimiillMliiiiiiMiii 

MACHINERY  AND  TOOLS 
For  Immediate  Delivery 

MILLING  MACHINES 
IngersoU   24   in,  x  24   in.  x  12   ft.   Table  Ilorizon- 

tal  Slab  Milling  Machines  with  INCLINED  AD- 
JUSTABLE KAIL — (Brand  new),    (6  machines) 

— Weight    about   25,000    lb. 
HENDEY  No,  2%   Milling  Machines.  Table  11  In. 

X    30    In. —  (Automatic    Feed    20    In.) — 20    ma- chines, 
ItENDEY  No.    4   Milling  Machines,  Tabic   9   in.   x 

24     in. —  (Automatic    Feed    20    In.) — 250    ma- chines. 

BECKER  No.    7H   Milling   Machines,    Table   9    tn. 
X  29   in. —  (Automatic   Feeds   34   in.   x    10   In.   x 
18  in.) — Table  32  in.  x  14  In. 

Whitn<;y  No.   6    Hand  Milling   Machines,  Table  20 
in.  X  4  in. —  (Feeds  16  In.  x  6  In.  x  13  in.)  — 10    machines. 

SMITU  No.    6    Hand   Milling  Machines,    Table   20 
in.  X  4  In, —  (Feeds    16  in.  r  6  In.  x   1   in.)  — 20  machines. 
AIR  RIVETING  AND  CHIPPING 

HAMMERS 
6 — No.    80    Boyer    1-1/16    in.    x    8    In.    (new) 

Kir.   Hammer. 
7 — No.     60    Boyer    1-1/16    In.    x    6    In.    (new) 

Riv,    Hammer. 
9 — No.    80    Boyer    1-1/16    In.    x    8    in,    (used) 

Rir.    Hammer. 
9— N'o.   C  Thor  1-1/16  In.  x  3  in.  Chip  Hammer. 
23— No.     60     Thor     1-1/16     In.     x     6     in.     Blv. 

Hammer. 
1 — No.    8   New  Chicago  Chipping  Hammer,    \% 

in.    X   4    In. 
3— Ingersoll    1%    in.    x    5  '  in.    No.    2709    Chip Hammer. 
8— No.    50   Boyer    1-1/16   in.   x   5   in.   No.   2710 

RiT.   Hammer,    with   invert  handles. 
1— No,    50   Boyer   1-1/16    in.   x   5    in.   No.    2711 

Riv.   Hammer. 
2— No.    11  Boyer  1-3/16  In.  x  11  In.  No.   27%, 

Long   stroke.      Capacity   up   to   1  %    in   rivets. 
Riveting  Hammer. 

3 — No.  90  IngeraoU  Little  David  Riveting  Ham- 
mers, No.  NS-28%. DRILL  PRESSES 

Meyers   10   in.    Swing  Bench  SensltlTa 
Champion    20    in.   Swing   Stationary  Head   Square 
Base    Wheel    and    I^ver    and    Power    Feed    Back 

Geared Colbum    2  5    In.    Swing     (No.    D-  4 )     Heavy    Duty 
=  High     Speed     Single    Pulley    Drive,     Compound =         Table 
=  Barnes  42  in.  Sliding  Head  Back  Geared — Power 
=         Feed    (All    geared    feeds) 
1  Foote  Burt  Vertical  2  Spindle  Adjustable  Heavy 
I  Model,  3  in.  capacity,  also  adapted  for  cylinder 
i         boring 
z     Foote    Burt   Vertical    4 -Spindle — Same 
I     Pratt  &  Whitney  6-SpindIe  Adjustable  table,  3  In. s         capacity 
5  Bausch  8-Spindle  Multiple  Circular  Head  20  in. 
=  diameter,  will  drill  to  the  center  of  8  40  in. 
I         dla.  circle. i     Kerr    Murray    Plain    Radial    4    ft.    arm    for    boiler 
=         and  structural   shop  and  rough  work 
=     Bickford    Plain    Radial    with    tapping    attachment, =         5   ft.   arm 

I  Niles  Beraent  Pond  Co.  Plain  Radial  6  ft.  arm 
I         with  tapping   attachment. 
I  Send  for  Bulletin  No.  205,  descriUna  owr  complete 
I    stocks  of  Machinery  and  Tools. 

i     HARRIS  BROTHERS  CO. 
i  35th  and  Iron  Sts.,  Chicago*  111. 

SfitiiiiiitiiiiiiMiiMiiMUiiii   nit  rill  tiMriinitiMitiiiiiiiiiiiiMMtiiitiitiiitiiiiiiiniiiiiiif E           TOOLS  FOR    IMMEDIATE    SHIPMENT  I 
E  Air  Compressors,  Franklin,  12  x  10  and  0x8  = 
E  Automatics.  National  Acme,  No.  52and  66  £ 
=  Boring  Mill,  IHillard,  turret  head,  34  In.  a 
=  Boring  Mill,  10  ft.,  2  swivel  head  t  5 
z  Drills,  Std.  Makes.   20-in.,  new,  S11].50ea.  (6)  a 
=  Flat  Turret,  2  x  24  and  3  x  36  J  &  L  s 
E  Gear  Cutter,  \Vhlton.  36-in.  epu^  and  worm.  5 
1  Grinder.  Cutter  and  Reamer,  Grand  Rapids  = ;  Lathe,  Fitcliburg,    low  swing.  8  x  60  In.  5 
2  Lathe,  Hamilton,  14  in.  x  6  ft.,  h.8.,comp.re6t.  c 
s  Lathe.  Hamilton.  18  in.  x  8  ft.,dbl.  bk.  gr.  New  s 
I  Lathe,  Schumacher  -Hoye,  25  In.  x  14  ft.  5 
s  Magnetic  Chucks,  Heald,  110-volt.  = =  Miller,  B.  &  S.,  No.  2.  heavy,  plain  = 
\  Millers,  Kemp  smith,  production.  No.  32  (3)  | 
=  Motors.  G.  E.,  H  to  S0hp.,3-pb.,  new.  e 
s  Planer,  Pease,  24  x  24  x  6  ft,  2 
I  Planer,  Pond,  36  X  36  in.  X  18  ft.  5 
E  Radial,  Canedy-Otto,  3  H-in„  plain.  New  | S  Screw  Machine,  Wood  hand,  l^Xn.  s 
E  Shaper.  Smith  &  Mills,  14  In.  s 
I  Shapers,  O.&S,,  crank.  16. 20  and  24  In..  E.G.,  new  | 
I  T&e  Osborne  &  Sexton  Mchy.  Co.,  Columbus.O.  | 
E              Branch — Dayton,  0,.    1118  Llndsey  Bldg.       X  • iiiiiiHiiiiitiimMHiiiii' 

IIIIIIIIMIIIIIIIlllltllMII IIIIMIIMIIIIIIIIIMIIIHtlll 

  ttllMlllllllttlllllMMIIMIIIIIIMIItllMIMIIIMIMtlMnilMllirH 

UMHBiniiiiiiuiiiii   iiiMiiiiiiiiiMiiiiiiiiiiiniiiiiiiiiiiriiiiiiiiriiiiiiiMiiiiiiiiiiiriiii^ 

CISHOLT  TURRET 
LATHES 

1  AT  BARGAIN  PRICES 

I  2— 21-inch   $950  j 
I  2 — 24-inch,    4-in.    hole    in  I 
I         spindle        975  I 
I  2 — 24-inch,     6-in.    hole    in  I 
I         spindle        1050  | 
i     These   Toots  are  in  first  class  second  hand  I 
I    condition.     Wire  or  write,  i 

Myers  Machine  Tool  Corp. 
I                     00  West  Broadway,  N.  Y.  f 

'   iMiiiiiMiii   iiiiiitii   riMtiiMiiniiiiiuiiiiuHiiiiiiiiiiiiiiiiiMH^        .^tiiiinmMiHnmtfnnnniiinnf(in4iMfintiiini<Hitmiii«<iH«iiMiiMiiMiiiimiiiiitlitiiS 

No.  4  Manville 
Screw  Thread  Roller  | 
Practicallysameasillustration  | 
Rebuilt  and  guaranteed  i 

Capacity  |-in.  x  3f-in.  I 
Length  of  dies — 9-in.  i 
Stroke  of  die — 20-in.  1 
Weight— 8300  lbs.  | 

Price,  $500.00 
F.O.B.  Bridgeport  | 

J.  L.  Lucas  &  Son,  inc.  I 
Bridgeport,  Conn.  i 
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A  WAREHOUSE 

The  view  above  shows  a  ecene  in  one  part  of  the  great  warehouse 
containingr  the  machine  tools  and  other  factory  equipment  in_  the 
Chicago  sale.  Views  below  show  some  of  the  individual  offerings. 
Others  will  be  shown  in  a  later  advertisement.  The  government 
reserves  the  right  to  reject  any  or  all  bids. 

A  few  of  the  machines  you  will  find  in  the  big 
Chicago  Sale.    There  are  himdreds  of  other*. 
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FULL 
Of  Machine  Tools  for  Sale, 
At  CHICAGO,  During  June  and  July 

IF  your  plant  is  needing  any  sort  of  machine 
equipment  —  lathes,  grinders,  millers, 

pumps,  accumulators,  hydraulic  fittings,  forg- 
ing presses,  steam  hammers,  gear-driven 

presses,  blowers,  air  compressors,  scales,  lift- 
ing magnets,  jib  cranes,  or  roller  conveyors, 

Send  a  Man  to  Chicago 

Instruct  him  to  inspect  the  hundreds  of  offerings — 
all  suited  to  industrial  use  and  in  good  condition — 
and  make  an  offer  on  machines  you  need. 

Sale  by  Negotiation 

This  equipment,  all  standard  makes,  is  being  sold 
during  June  and  July  by  negotiation;  which  means 
simply  this — offer  the  CHICAGO  ORDNANCE  SALVAGE 
Board  what  you  consider  these  machines  are  worth 
to  you.  If  your  offer  is  considered  fair,  the  War 
Department  will  accept  it. 

Hundreds  of  special  purpose  machines  will  go  at 
slightly  more  than  scrap  value.  Perhaps  you  can  use 
some.    Look  them  over. 

Act  Now — Send  Your  Buyer 

Buyers  are  already  selecting  machines.  Get  full  in- 
formation for  your  inspector  by  writing 

Chairman — 

Chicago  District^Ordnance  Salvage  Board 
7400  South  Ashland  Avenue,  Chicago,  111. 

Here 's  the  Kind  of 
Material  Offered 

Hrdranlic  Fittings 
Large  stock  of  iniscellaiieous  valves,  relief  valves, 
check  valves  and  hydraulic  pipe,  suitable  for  pres- 

sures up  to  2500  lb.  per  sq.  In. 
150  Horizontal  Tire  Presses 

Adaptable    for    commercial    uses.      Made    by    West 
Tire  Setter  Co.,   Mapkwood  -Mfg.   Co.,  Devllbllss. 

3   Steam   Hammers 
1500-lb.,    3-ft.    stroke   Erie    Steam    Hammers   com- 

plete.     New    and   in   original    condition   with    anvil 
blocks,  adaptable  for  use  on  air  as  well  as  steau) 

43  Blowers 
28  Standard  G.E.  motor  driven  centrifugal  air  com- 

pressors (blowers)  up  to  3-lb.  pressure,  5,000  to 
50,000  cu.  ft.  of  free  air  per  minute.  New  and 
in  original  condition.  Complete  with  440-v.,  00-cy. 
3 -ph.  induction  motors,  dir.  conn,  to  blowers. 
15  Uoot  &  Vandervoort  mechanical  pressure  blowers, 
belt  driven.  No.  3  and  No.  6  size.  Suitable  for 

!teel  plant  or  foundry  work.  Connellsvllle  Cen- 
t.lfugai  pressure  blowers,  belt  driven. 

194  Furnaces 
Furnaces  of  various  sizes  and  makes  for  forging 
Lnd  heat-treating,  readily  adaptable  for  commer- 

cial use.  Equipped  for  oil  burning  with  burner 
tQulpment  Installed.  Made  by  Tate- Jones,  Gilbert 
&    Barker,    and   American    Shop   Eiiuipraeiit   Co. 

2  Air  Compressors 
22-ln.  X  14-in.  %  18-ln,  stroke,  1500  cu.  ft.  at 
100-lb.  pressure  Bury  Air  Compressors,  cross  com. 
with  Intercoolers,  dlr.  conn,  to  G.E.,  350-hp.,  440- 
V.,  60-cy.,  3-ph.,  synchronous  motors,  unity  power 
factor  with  starting  equipment  and  excitation 
switchboard  equipment  but  without  exciters. 

160  Scales 
Standard   scales.      Toledo    sprlngiess   type. 

Fairbanks    and    Standard    Scale    Co.    std.    piatforn> scales  of  various  sizes  and  capacities. 
3  Lifting  Magnets 

42-1.,  2a0-y.,  D.C.,  Electric  Control  and  Mfg.  Co. 
10  Jib  Cranes 

Std.  Jib  cranes,  2 -ton  cap.  Whiting  Fdry.  &  E.  Co. 
5.000  Feet  of  Roller  Conveyor  in  standard  lengths 
with  stands.  Suitable  for  manufacturing  purposes, 
dult,  switch  boxes,  panel  boards,  switchboards,  and 

miscellaneous  shop  maintenance  equip.,  supplies.  "*" 

^ 
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METAL  TRADE 
Needs  and  the  means  to  meet  them  make  an 

OPPORTUNITY 
of  the 

Curtis -Elmwood    Air    Reserve    Depot 
AUCTION,  BUFFALO,  July  1 1th,  1922 

•««ict: 

FOR  every  item  in  this  sale  there  exists  a  practical  use 
in  one  or  more  of  the  thousands  of  machine  shops  and 
factories  of  the  country.  Help  to  connect  the  need  and 

the  opportunity  to  purchase  at  low  figures.  Compare  the 
wants  in  your  own  shops  with  what  is  offered;  go  to  Buffalo 
if  possible,  for  inspection  always  suggests  possibilities  of 
profitable  use. 

Machine  Tools 
Le  Blonde  Crankshaft  Lathes;  Metal  Jig-  Saws:  Eureka 
Fillngr  Machine:  Automatic  Shaper  (double  end);  Heavy 
Duty  Lathes  (variou-s);  Acme  Turret  Lathe;  Borin? 
Machines;  Jewellers  Lathe;  Auto  Copying-  Lathes;  Thread 
Millers;  Load  Testing-  and  Gear  Measuring-  Machines:  and 
a  quantity  of  spare  parts,  gears,  bearings,  centers  fix- 

tures, etc. 

Small  Tools 
7.540  High  Speed  and  Carbon  Steel  Blades: 
2,800  Die  Chasers; 
2.000  Counterbores: 
3,400  High  Speed  Cutters 

400,000  High  Speed  and  Carbon  Drills; 
5.000  Piles: 
4,000  Lathe  Jaws; 

26,000  Taps: 
80,000  Grinding  Wheels,    and  many  other  items. 

Used  Tools  and  Gauges 
Klne  Sets  Johansson  Blocks;  Boring  Bars;  Calipers:  2.-31 
Micrometers:  1300  Lathe  Centers;  331  Drill  and  L.-itho 
Checks;  8.000  Clamps:  9.300  High  Speed  and  Caibon 
Milling  Cutters;  1.400  Collets:  12.000  Dies;  7.100  Drilk; 
41.000  Gauges;  17,000  Reamers;  34,000  Taps;  2,500 
Grinding  and  3,000  Buffing  Wheels. 

Metals 

Hot  and  Cold  Rolled  Bars;  Vanadium  Steel  Sheets:  Seam- 
less Steel  Tubing:  High  Speed  Steel  Bars;  Ribbon  Copper: 

Band  Iron;  Channel  Iron;  Bronze.  Brass  and  Copper 
Ingots;  Chrome  Nickel  Steel  Bars  (quantities  in  rd.  and 
sq.  up  to  4%  and  5  in.);  Carbon  and  High  Speed  Tool 
Steel:  -various  other  metals. 

Shop  Equipment 
Blowers;  Shafting-;  Hangers:  Couplings;  Electric  Heat- 
Treating:  Furnaces;  Sand  Blast  Guns:  Chain  Hoists:  Dry- 

ing- Ovens;  Steel,  Wood  and  Paper  Split  Pulleys:  Quench- 
ing, Gasoline  and  Plating  Tanks;  Transveyors;  Shop  and 

Hand  Trucks. 

Miscellaneous  Material 
Laboratory  Equipment:  Paints:  Oils  and  Chemicals: 
Liberty  Silver  Rod  %  in.  round:  Heat  Treating  Equip- 

ment: 10.000  Bronze  Bushings:  Cooling  Tanks;  Retorts: 
Sanders;  Scrapers:  I  Beams;  Earthenware  Crocks;  Leather 
and  Canvas  Straps:  170.000  yds.  1-in.  Cloth  Tape,  Gum- 

med, and  many  other  items.  > 

The    Oovemment    reserves    the   rigfit  to  reject  any  or  all  bids, 
For  catalogs  and  further  information,  write — 

Commanding  Officer,  Curtis- Elmwood  Air  Reserve  Depot 
Buffalo,  N.  Y. 

or 

Chief,  Material  Disposal  and  Salvage  Section 
Room  2624  Munitions  Bldg.,  Washington,  D.  C. 

DE 
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I  WANTED 

I    Tensile  Testing  Machine 
I  Second  hand,  in  grood  condition;  capacity 
I  between  5.000  and  10,000  lbs.  Olaen  Ma- 
I    chine  preferred. 

i  W-701.  American  Machinist 
I         10th  Ave.  at  36th  St..  New  York  City. 
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WANTED 

SHAPER 
ti8-in.  or  larger,  second  hand.  Give  full 
particulars  as  to  a^e,  condition,  make  and 
price.  Address, 

BOX  535»  Marion,  Ind. 
iiiiiitiiiiiiiiiiituiiiiiiiiinh- 

POSITIONS  VACANT 

MassachusettH 

GEXERALi  and  sales  manager  wanted  in 
established  Massachusetts  corporation  of 
high  standing  manufacturing  quality 
standard  product  in  great  demand  by 
one  of  world's  largest  industries.  Retir- 

ing interest  may  be  taken  over  offering 
exceptional  opportunity.  Man  of  experi- 

ence and  ability  required ;  purchase  of 
interest  of  secondary  importance.  Ad- 

dress P.  O.  Box,  3272,  Boston,  Mass. 

Michigan 

TOOLMAKBRS,  gaugeraakers,  diemakers 
and  Lucas  boring  mill  men  on  high  class 
automobile  tools  wanted.  State  experi- 

ence fully  and  rate  expected ;  no  labor 
trouble.  Lamb  Co.,  1938  Franklin  St., 
Detroit,   Mich. 

Pennsylvania 

COMPETENT  foreman,  to  take  charge  of 
gear-cutting  department ;  must  have  had 
thorough  experience  on  Fellows  gear 
shapers,  Gleason  machines  and  hobbers. 
Applicant  should  state  age,  whether  mar- 

ried and  salary  desired  and  give  refer- 
ences. P-705.  Am.  Machinist,  Real  Estate 

Trust  BIdg.,  Phila.,  Pa. 

GRINDING  department  foreman  'for  in- 
ternal and  external  grinders  on  auto- 
mobile parts  and  miscellaneous  work. 

State  experience,  age,  whether  married 
or  single,  wages  desired  and  references. 
P-703,  Am.  Machinist,  Real  Estate  Trust 
Bids..  Phila.,  Pa. 

EMPLOYMENT  SERVICE 

A  LEADING  organization  desiring  to  fill 
an  important  position,  for  obvious  ethical 
and  other  reasons,  cannot  invite  directly 
the  candidacy  of  any  particular  man. 
Similarly,  no  well-connected  man  will 
exploit  personally  his  own  qualifications, 
no  matter  how  receptive  he  may  be  to 
overtures.  The  undersigned  has  been  re- 

tained by  a  national  clientele  for  many 
years,  as  a  medium  for  negotiating  pre- 

liminaries in  such  cases.  Your  permis- 
sion to  send  booklet  discu.ssing  this  prob- 
lem and  describing  the  service,  will  In 

no  degree  obligate  or  compromise  vou. 
Strictly  confidential.  R.  w.  Bixby,  inc., 
307  Lockwood  Bldg.,  Buffalo,  N.  Y. 

POSITIONS  WANTED 

nilnolg 

WANTED — Position  as  manager  by  a  man 
trained  in  the  hard  school  of  practical 
experience  in  the  successful  supervision 
and  management  of  manufacturing  plants 
in  various  lines ;  open-shop  conditions 
always  maintained  without  labor  troubles. 
PW-711,  Am.  Machinist,  Old  Colony 
Bldg.,  Chicago,  111. 

JMttlMiilinilllllllllllllllMllli 

EXECUTIVES 
tiiiiiiiitiiitiittiiniuiii" 

Engineers  and  men  of  inuven  ability  se«binff  posi* 
tions  find  our  service  satisfactory.  Our  Mr.  H.  H. 
Harrison  can  confidentially  negotiate  for  you  suit- 

able connections,  as  he  has  successfully  done  for 
thousands  of  otliers   since   1909.    Inquiries  invited. 

The   National    Business    Bourse,   Inc. 
Confidential  Negotiators 

Association  Bldg.,  Chicago. 
iiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiinmiiiiiiMiiiiiMiutiiiiiiiiiiiitiMiiiiiimiiiiiiiiiiuiiiituiC 

POSITIONS  WANTED 

WANTED — Position  as  an  executive  by  a 
practical  man  who  understands  factory 
management  in  all  its  branches  from  A 
to  Z ;  wide  experience  in  handling  labor 
under  open  shop  conditions  in  many 
lines ;  insures  success  without  labor 
trouble.  PW-61U,  Am.  Machinist,  Old 
Colony  Bldg.,   Chicago,   111. 

Missouri 

AS  practical  machine  shop  foreman  or  as 
assistant  superintendent ;  would  prefer 
location  in  Middle-West;  have  had  25 
years'  experience  in  supervising  heavy machine  shop  work,  the  last  5  years  as 
superintendent  of  one  of  the  largest  ma- 

chine shops  in  the  Middle-West.  PW- 
713,  Am.  Machinist,  713  Star  Bldg.,  St. 
Louis,   Mo. 

TITLE  and  location  open  by  post-graduate 
of  "university  of  hard  knocks  and  ex- 

perience" in  plant  layout,  design,  ;)roduc- tlon,  manufacture  on  basis  of  quality, 
quantity,  interchangeability  at  proper 
costs ;  successful  with  large  forces  of  em- 

ployees, intelligent  executives  and  ap- 
preciative employers.  This  is  your  op- 

portunity to  connect  a  real,  honest-to- 
goodness  go-getter.  Pass  it  up  and  be 
sorry  too  late.  Open  August  1.  PW- 
698,  Am.  Mach. 

New   Jersey 

EXECUTIVE  wishes  connection  with  pro- 
gressive concern ;  5  years  mechanical 

engineer,  10  years  foreman  and  general 
foreman  ;  well  experienced  in  production 
methods  ;  good  organizer  and  able  to  get 
results.     PW-708,  Am.  Machinist. 

FOREMAN  gear  cutting;  12  years'  experi- ence Fellows  gear  shapers,  Gleason  bevel 
gear  generators,  straight  tooth  type ; 
best  reference  as  to  character  and  abil- 

ity.    PW-709,  Am.  Machinist. 

WORKS  mE-.ager,  high  grade  organization 
builder,  desires  to  sell  his  services ;  15 
years'  experience  on  novelties,  elect,  goods, 
special  machinery,  valves  and  fittings ; 
thoroughly  familiar  with  modern  factory 
methods.     PW-491,  Am.  Mach. 

New  ITork 

FACTORY  manager,  with  long  practical 
experience  in  all  branches  of  manufac- 

turing machinery,  special  tools  and  auto- 
mobile parts  or  hardware.  PW-704,  Am. Machinist. 

GENERAL  manager,  an  executive  espe- 
cially qualified  to  take  charge  of  a  plant 

making  supplies  or  small  tools.  For 
seven  straight  years  I  paid  a  handsome 
profit  on  a  business  which  had  previously 
run  at  a  large  deficit ;  salary  not  so  im- 

portant as  a  fair  arrangement  for  shar- 
ing in  the  profits  resulting  from  my 

work ;  am  willing  to  leave  New  York. 
PW-710,  Am.  Machinist. 

MACHINIST,  23  years'  wide  experience  as 
tool  diemaker  and  tool  designer,  tech- 

nically graduated,  inventive  ability,  prac- 
tical, handle  men,  wishes  position  as 

foreman  or  assistant.  Frank  Ruszkowski, 
c/o  Mr.  Bander,  drug  store,  1710  Third 
Ave.,  New  York  City. 

MECHANICAL  draughtsman,  with  varied 
experience,  wishes  position.  Address 
PW-694.  Am.  Mach.   

PRACTICAL  man,  with  25  years'  experi- 
ence in  machine  shop,  is  open  for  posi- 
tion as  general  foreman  or  production 

manager.     PW-714,  Am.  Machinist. 

Ohio 

MACHINE  shop  executive  wishes  to  con- 
nect with  progressive  concern ;  record 

O.K. ;  small  or  large  job ;  hustler  on 
production,  expert  in  handling  men.  I 
can  get  you  results  ;  any  location,  prefer 
Middle-West.  PW-712,  Am.  Machinist, 
Leader-News  Bldg.,  Cleveland,  Ohio. 

Pennsylvania 

FACTORY  manager.  Practical  man  with 
technical  education,  have  had  20  years' 
experience  in  shop-management  system, 
methods,  tools  and  machine  design,  manu- 

facturing small  and  accurate  interchange- 
able product  also  a  variety  of  electrical 

apparatus.  Proven  ability,  resourceful 
and  energetic.  Member  A.S.M.B.,  desires 
position  with  good  concern.  Best  of  ref- 

erences. Age  44.  PW-707,  Am.  Mach., 
Real  Estate  Trust  Bldg.,  Phila.,  Pa. 

POSITIONS  WANTED 

FACTORY  manager  or  superintendent,  20 
years'  successful  experience  handling 
help  and  training  foreman,  familiar  with 
modern  methods  of  manufacturing  dupli- 

cate and  Interchangeable  parts,  setting 
of  piece  work  prices  for  hand  screw  ma- 

chine punch  press  and  automatic  screw 
machine  work.  Production  my  specialty. 
Age  39  ;  at  present  holding  responsible  po- 

sition, salary  54,000  ;  looking  tor  a  city 
or  town  with  good  schools.  First  class 
references.  PW-684,  Am.  Mach.,  Real 
Estate  Trust  Bldg.,  Phila.,  Pa.   

TOOL  designer,  first-class,  wide  experience 
on  special  automatic  machinery,  jigs, 
fixtures  and  tools,  desires  position ; 
American,  good  executive,  with  thorough 
shop  training.  PW-706,  Am.  Machinist, 
Real  Estate  Trust  Bldg.,  Phila.,  Pa. 

PATENT  ATTORNEYS 

PATENTS,  C.  L.  Parker,  patent  attorney, 
McGill  Bldg.,  Washington,  D.  C.  Inven- 
tor's  handbook   sent  upon   reqtiest.   

PATENTS — Send  for  form  "Evidence  of 
Conception"  to  be  signed  and  witnessed 
Form  fee  schedule,  information,  free 
Lancaster  and  AUwine,  262  Ouray  Bldg., 
Washington,  D.  C. 

BUSINESS  OPPORTUNITIES 

American  Sales  Engineer 
Returning  and  to  stay  in  Europe,  desires 

two  or  three  good  lines  to  represent. 
Will  travel  British  Isles,  France,  Bel- 
glum,  Holland,  Germany,  Switzerland, 
Italy,  Spain.     BO-690,  Am.  Mach. 

WANTED 

Machinery  Wanted 
Must  be  in  good  condition  ;  a  large  profil- 

ing or  vertical  milling  machine  with 
rotary  table  for  cam  cutting  similar  to 
Becker  No.  5.  Also  Arbor  press  and 
Peerless  cold  hack  saw.  Address  E. 
Conner,  c/o  Rathbun  &  Bird,  17  Walker 
St.,  New  York  City. 

FOR  SALE 

Patent  for  Sale 

Brass  fitting  to  be  made  in  great  quanti- 
ties ;     sound     design ;     chance    for     firm 

wanting  regular  standard  products.    B^- 696,  Am.  Mach. 
VMIIIIIIIIIIIIIKllllllllllll   tllllllllKNIIIIIIIIIIIIIIIIIIIIIIIIIllllllUIIDIIIIIimilllll'll' 

I         HERE  IS  WORK 
FOR  YOUR  PLANT 

=  Consulting  Engineer  back  from  Are  months'  stay 
I  in  Europe,  tied  up  the  exclusive  Amwrican  rights 
i  for  several  big  and  successful  manufacturing  prop- 
z  osltlons.  All  are  thoroughly  ripened,  and  belnf 
=  marketed  now  in  Europe,  but  entirely  new  for 

-     U.   S. 

i  Foundry,  Screw  M.,  Stamping,  Electrical.  Ge»'l 
Mach.,  etc.,  etc.,  also  some  non-metal  proposltitms. 
Foreign  owners  are  ready  to  sell  or  license  their 
U.  S.  Patents,  mainly  due  to  uncertainty  of  future 
export  conditions. 
Only  responsible  Arms  with  ample  financial  bal- 

ing, but  requiring  a  new  line,  which  la  ready  to 
start  work  on  tomorrow,  state  equipment  M  present 

products. 
P.  O.  BOX  119,  ROCKT  BITKB*  O. 

miUlllllllMllltNIIIIIIIIMIIIIUII 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiitiiiiiniiiitiC 
«fllllllllt;JllllllllllllllllllliiiiiiiilllltllllMllllltHUIIII<inilllHllllllll(IMMIIMIItllMIIII»< 

I  FACTORY  OPPORTUNITY 
I  THAT  COMES  BUT  ONCE 
1  New,    brick.    &teel    and    concrete    building-a: I  over  50,000  square  feet  floor  space. 
=  Power  plant  and  iron  working-  machinery. 
I  Bverytliing-  modern  in  plant  and  office  con- =  Btructions. 

5  Plant  has  neve    been  operated;   absolutely =  new. 
i  Located   on   two   trunk  lines   with   private 

1  Bwitciies  In. =  One  of   the  best  towns  in  Central  States; 
i  ideal  labor  conditions. 
2  To  be  sold  at  private  sale  on  or  before  July 

5  15.  1922. i  For  full  particulars  address, 

E.  E.  ALLEN 
i  Huntington.  Indiana 
=  Write  today — before  it's  picked  off. 
AlllllllllllUllimiMIMIIIIIIllllllllllllllllltHIIIIIIIIMIIItlltllllllllllltllMHIIIIUIIIIUIUUtA 
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Do  your  advertising messages 

Power 
Coal  Age 
Electrical  World 
Bus  Transportation 
American  Machinist 
Ingenjeria  Internacional 
Electrical  Merchandising 
Electric  Railway  Journal 
Engineering  News-Record 
Engineering  and  Mining  Journal-Press 
Chemical  and  Metallurgical  Engineering 
American  Machinist  (European  Edition) 
Electrical  Review  and  Industrial  Engineer 
Jouxaal  of  Electricity  and  Western  Industry 

die  in  transit 

—as  "Nixies"? 
"NIXIES"  is  a  word  coined  by  Uncle  Sam.  It  is  a  name  the 
post  office  uses  to  designate  undeliverable  mail  matter.  If  the 
person  to  whom  mail  is  addressed  is  unknown  or  has  removed 
and  left  no  forwarding  address,  such  mail  goes  into  the  Nixie 

box.  Any  postmaster  will  tell  you  that  a  lot  of  well-intentioned 
printed  matter  winds  up  a  brief  career  due  to  this  fate. 

IT  IS  McGRAW-HILL  EXPERIENCE  that 

a  person  who  pays  his  good  money  to  receive 

periodically  a  publication  edited  in  his  pro- 
fessional and  commercial  interests  is  mighty 

fussy  about  that  publication  being  delivered 
to  him  with  regularity.  If  this  were  not  true 
we  believe  the  ratio  of  our  undelivered  copies 
would  be  higher  than  one  in  7800,  the  average 
for  1921.  During  the  year  7,806,000  copies  of 

McGraw-Hill  publications  were  dispatched 
through  the  New  York  and  San  Francisco 
post  offices  to  every  part  of  the  world.  Out 
of  this  number  only  about  1000  copies  came 

back  to  us — "Nixies." 

OUT  OF  A  TOTAL  OF  OVER  180,000  sub- 
scribers to  McGraw-Hill  publications,  30,000 

notified  us  of  changed  addresses  during  the 
year.  But  for  the  fact  that  these  30,000 
persons  had  paid  for,  invited  and  looked  for 
their  respective  McGraw-Hill  publications, 

their  copies  would  have  died  enroute — as "Nixies". 

YOUR  ADVERTISING  MESSAGES  are 

invited  to  the  addresses  of  the  persons  for  whom 
they  are  intended  when  you  entrust  them  to 
McGraw-Hill  publications. 

McGraw-Hill  Company,  Inc. 
Tenth  Avenue  at  36th  Street 

New  York 
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OUR  PRODUCT— IN  PICTURES 

npHIS  machine  is  one  of 
-*-  the  smaller  sizes  of  a 

line  of  Peanut  Butter  Grind- 
ers which  we  have  designed 

and  built  for  one  of  our 

largest    packing    concerns. 

NOTE — This  is  No.  12  of  a  series  of  photographs 
showing  some  of  the  special  machines  which 
we   have   manufactured    for   our  customers. 

I  SPECIAL  MACHINERY 
I  AND   PARTS 

I  TOOLS  AND  FIXTURES 

i  ESTIMATES  PROMPTLY 

I  FURNISHED 

I  THE  HARTFORD  SPECIAL  MACHINERY  CO.,    Hartford,  Conn. 
aimiimiiiniimnimmiiiiiimiiiiiiniiiiiiiiiiitiiiiiiiiiiiiniiiiiiniiiiiniuiiiniiiMniiiiiiiiiiiHiminiiiiiiniiHiiiiMiiiiiHiniiniiinnMiu 

ifllllMHIIIIIIMlllUIMIMIIIItlllllllllltlllMIMMIIIi ■  IIIIIIIMttltl 

CASTINGS 
BRASS,  BRONZE  AND  ALUMINUM 

MACHINE  WORK. 

The  Columbus  Brass  Company 
540  DUBLIN  AVE.,   COLUMBUS,  OHIO 

ESTABLISHED  1899 

We  Specialize  on  Building  Machinery 
to  Reduce  Manufacturing  Costs 

Special  Machinery  Built 

We  Help  Inventors  to  Solve  Problems 
Give  us  your  problems  to  work  out 

BOEGER-MEYER  MACHINE  &  TOOL  CO.,  Newark,  N.  J. 

WE  SPECIALIZE 
on  tools  that  incorporate  the  Five 
Fundamental  Tool  Virtues.  As  a  re- 

sult we  offer  to  make  for  you: 
Tools  that  are  time  savine. 
Tools  timt  are  foolproof. 
Tools  that  are  easy  to  manipulate. 
Tools  that  will    eive    lareest    possible    pro- 

duction. 
Tools  that  will   Kive   absolute   InterchaJige- ability. 

Send   your   difficult   tool   wo\k   to   us.     We 
specialize  in  hard  work  such  as  the  average 
toolroom    has    difficulty    in    ftandling.      Use 
our    facilities    as    if    they    were    your   oton. 

ARTHUR  BROCK,  JR.  TOOL  & 
MFG.  WORKS 

533   North    11th    Street.    Philadelphia.    Pa. 
U.  S.  A. 

i 
IIIIIIIIIIIIIIMIIIMMIlUfMIIIIII 

^'■■■■IIMMIIIMIIIItrillttllll ItMiniMIIIIMII 

MACHINE  WORK    1 
WANTED 

I  FRANKLIN  MACHINE  CO. 
I  Engineers,  Founders  and  Machinists 

I  Providence,  R.  I. 

I  Textile    machinery,    heavy    machinery, 

I  special  machinery  of  all  kinds. 

I  The   Harris-Corliss   Steam  Engines. 

I  Easterti  Reprf>8entative  for  Cleveland  Worm 
I  Gears  aud  Worm  Gear  Reductiou  t'uits 
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INTERCHANGEABLE  MACHINE  PARTS 
Get  Our  Prices 

B  = 

Metal  Stamping, 
I    Machine  Work,  Tools,  Dies 
I  inspection  tauges.  special  tliread  taps  and  | 
I  dies.  Desi^nin?  and  developing:  inventors'  I 
I    models,  contract  manufacturing.  1 

I         Barth    Stamping    A    Machine    Works  | 
I        3Slj    West   31th   St.   Cleveland.    Ohio         | 
in.i»muiuu..iiiiiiiiuiiiii>uii   .iiiiiiiiiiiui.iiii.iiiniiiiiiiiiii   iiiiiiiiiini   B       """"""""iiniiiini   ■   iiiiiimi   luiiHiiii   iiiiiir  iiiiiiiiii   iiiiiiiiiiiiiiiiiiiiiiiiiii.il 

MMItnilllllMIIIIIIII   "  J'llllK.lMllllllltllllllllllllllllltllllllMIIIIIMIIMIllMIMIIIIi 

J.   Frederick   McCloskey,   Pre: 
John  N.  McDevitt,  Treas. 
Harry  C.  Robinton,  Stipt. 

LINCOLN  MACHINE  CO. 
PAWTUCKET.  R.  I. 

IIIIIHIIItllllllUllltHllllllllllHIIII 

HIGH-GRADE 

Jigs,  Fixtures, 

Dies,  Gauges  and 

Special  Machines 
Send  for  free  illustra  ted 

prospectus 

MEHL  MACHINE 
TOOL  &  DIE  CO. 

ROSELLE,  N.  J. 
Established  1913 

Thirty  Minutea  from  New  York  City 

TumiiitniiHiiititiitiiiiiiHiiiitiiiiHiiiiiinm lllllllllltllMII. 

SPECIAL  LABOR-SAVING 
MACHINERY 

Ji(s    and     Fii:tui'es    for    ititeichaiigeable  maiiufuc- 
titrlns.      Punches    and    Dies    for    all    kinds  of    Metal 
Stampings.       Gauges.       Special     Tools.  Machine 
work   to  order. 

SIMPLEX  TOOL  COMPANY 
Degioners   and   BuiMert 

Woonsocket,  R.  I, 
lll)IMIIMItlllll4IMI>IMItMHIIIMtMlllllttllllllllllMMMIIIIIIIIIIII 

We  Can  Build  Your 

Special  Machinery 
And  Build  it  Right 

Our  equipment  is  of  the  best. 
Our  prices  will  be  fair. 

Send  us  your  specifications  for  our  estimate 

The  Kempsmith  Mfg.  Co. 
Milwaukee,  U.  S.  A. 

.llltllllllllMIIIIIIIIIII 

iltlllllllllllllllllll   tlllllllH 

Drop  Forgings 
and  Metal  Stampings 

i    Send  blue  prints  or  samples  for  quotations 

I  GEO.  W.  KORN  RAZOR  .MFG.  CO.. 

[  Little  Valley.  N.  Y. 

iirnfMiiniDtiiitiMiiiiiiiiMiMtiiHtiiMitiMiriMtiittittiiimnintinitinttiiKH. 

KELLER  AUTOMATIC  MACHINES 

KVT"  KELLER  MECHANICAL  ENGRAVING   CO r\    Z-   7G  WASHINGTON  ST         BROOKLYN.  NY 

Have  Your  Jigs  and 
Tools  Kept  Pace  With 
Modern  Improvement sf 

There  is  only  one  way 
to  be  sure — call  in  the  special- 

ist. Consult  the  contract 

shop  which  concentrates  on 

time-and-money-saving  meth- 
ods of  tooling. 

Consult  the  f  CONTRACT  WORK  1  Section  AMERICAN  MACHINIST 
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IIIIUIIHIIIIIIIIIIIII 
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No  matter  how  big,  how  small, 
how  intricate,  how  accurate 

In  fact,  no  matter  what  kind  of  a  machine  you 
need,  or  how  accurate  your  tools  must  be,  or 
how  big  a  quantity  production  of  parts  you 
need,  or  how  quick  you  must  have  delivery — 
your  first  step  should  be — 

Here  is  one  instance  of  our 

work— the  famous  "RAUSIE" 
air-plane  engines  were  produced 
by  us.  We  not  only  can  help 
you  plan,  and  produce,  but  we 

are  equipped  to  help  you  econ- 
omize. Over  40,000  sq.  ft. 

of  floor  space,  with  as  up-to-date 
a  lay-out  of  equipment  as  you 
have  seen. 

Write  us  today 

Steel  Products  Engineering  Co.  /s. 
Springfield,  Ohio  ' 

9)MttHiiitiiii>niiMiiiinintiiiMiiiiiiiiii)mtMMii   i iiiiiiiiiitiiiiiMiiiiiiiKHriiiMiiiiiiiiitiiniitriiitMiiiiitii lllllllllMIMUIIUIIIIUIUinMitttllltii: 

iiiiiiiiimiinMiitiiiuiiHiM 

What  the  Globe  Plant  can  do  for  you — 
DIES  AND   TOOL  MAKING 
SHEET  METAL  STAMPINGS 
MACHINING  OF  PARTS 
ACETYLENE  AND  SPOT  WELDING 
SPECIAL  MANUFACTURING 

ELECTRO  PLATING 

METAL  SPINNING 
RUSTPROOFING 
ENAMELLING 
ASSEMBLING 

We  build — GLOBE  Tumbling  and  Burnishing  Barrels 

Put  us  on  your  inquiry  list 

THE  GLOBE  MACHINE  &  STAMPING  CO.,  Cleveland,  Ohio 

IF 
YOU  HAVE  WORK  TO  GIVE  OUT 
WRITE  TO  THE  RELIABLE  CONCERNS 
IN    THE   CONTRACT   WORK   SECTION. 

tirMiiiiittiitiiiitiiitiiiiiiniiiiMtiini 

WE  SPECIALIZE  IN 
THE  DESIGN  AND 
MANUFACTURE  OF 

Jigs — Fixtures — Ring,  Plug 
and  Snap  Gauges — Special 
Machines  —  Blanking  — 
Piercing  —  Drawing- — Form- 

ing and  Sub  Press  Di»  Work 

Send    Blueprints    for    Estimates 

THE  COLUMBUS  DIE,  lOOL  AND 
MACHINE  COMPANY 

iiiiiiiiriiiiiiii 

SPECIAL   M  ACHINEUY 
BLII/r  'lO  OUDLR 

^Ve  liiivc  splendid  faclllttes  fnr  prodnclUK  er)i-(;lul 
r.iactilnery  u(  ull  kinds,  itnd  urc  prepured  lo  cuar* 
tntee  satHfactlon  — hnili  ae  rei^nrde  worlunansblp 
And  price.  W  c  Imve  foundry  facllUirft  iiiid  an  up- 
to-date  tnaclilne  ^liop.  Send  lis  blup-prlnie  and  |:lvc 
us  an  oiMMirnirilty  to  uuote  you  price,  \\>  nuu  wivi* you  nionev 
Lambert  &    I  (hUI  Muchliie  Ou.,  Ciiniilen,N.  .1  ■ 

lllllllllltlllllllllllllllllMIIIIIIMIIIIIIIIMIIIMMHIIIIMIMMIIMIIMIMIIIIIIIIIIIIIIMIIIttl 

(IMIIIIIIIIMIIMHMHIIinillllllllllllllllMllllllllinll 

I  TOOLS    AND   DIES  | 
I  All  Kinds   of  Metal   Stamping  | 

I  Experimental   Radio    and    Contract  = 
I  IVorh  a  Specialty  | 

I  H.  SOLOMON.  93  Crosby  St.,  New  York  | 

ACCURATE 

Screw  Machine 

Products 

Prompt  deliveries. 

Shop   fully   equipped   with 
highest  class  new  machines 

Estimates  cheerfully 

furnished, 

AUTOMATIC   PRODUCTS 

CORP. 
199-203  LighthStreett 

Long   Island   City,    N.  Y. 

iiiiiiMiiiiii:: 

We  are  designers  and  builders  ol 
-I'Lcijl  machinery,  jig's  and  fixtures. \Vl'  know  we  can  satisfy  you  be- 

cause we  are  doingr  it  right  along 
for  many  exacting  customers. 
Our  plant  is  thoroughly  equipped 
with  the  best  tyues  of  machines. 
Our  engineers  ;ire  nil  men  of  long 
and  wide  experience.    Write  us  today. 

Sexton  Machine  Co. 
Hartford.     Conn. 

•Mllllllllllllllll 

IDIIIIIIIIIIIIIIIIIIIIIIIII 

II lil I III I IttI It llllll •■ I tl 1 1 1 1  lk> 

I  JIGS        TOOLS       DIES  f 
I  Special    Reamers    and    Arbors.    Boring    Ears.  S 
I  Spot  Facing  Tools.  Gauges.   Forming  Tools.  | 
I  Stampings.      Mail  your  inquiries  for  Tools,  = 
I  Dies.    Jigs.    Fixtures.    Stampings   to  = 
i  AMERICAN  TOOL  &  MFG.  CO.  I 

I  Urbana.    Ohio  i 
I  A    Card    icill    bring    our    Catalogue  I 
fiiiiuiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiMiiiiiitiiitiiiA 

[  Complete  Machines  or 
I  Parts  Manufactured 
i  S|)e<-!ul    Machinery    Made,     Medium    and 
I  Heavy  riiinlne.  Bacins.  Turning,  etc. 

I  SheDherd  Engineering  Co.,       Williamsport,  Pa. 

Special  and  Standard  I 
High  Grade  Machinery  j 
Jigs,    Tools,   Fixtures,  | 

Punches  and  Dies 

Jobbing  Specialists 

AMERICAN  MACHINE  &  I 
FOUNDRY  COMPANY 

Contract  Department  = 

5524  Second  .\ venue,  I'rooklyn,  N.  Y.  = 

iiiiniM   iiiiiiiiMiiHiiniiitiiiiiiiiiiiMiiiHiiiltiiiiiiiniiiiiiiliiitiMiliiiMiiiMimiiiiti.' 
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Abrasive   DIara 
Diuiger   Tool    Co..    Beloit. 
Besly  *  Co..  Chas.  H..  Chicago 
Carborundum  Co..  Niagara  Falls 
Gardner  Mch.  Co..  Beloit 

Abrualve   Materlala 
Carborundum  Co..  Niagara  Falls 
Diokiiisun     Thomas    L..    N.    V. 
Gardner  Mch.  Co.,  Beloit 
Safety    Emery    Wheel    Co..    Spring- field. O. 
Vitrified  Wheel  Co..  Weatfleld.  Mass. 

Acenmulatora.  Hjrdranlle 
Elmea  Eng.  Wks..  Chas.  F..  Chicago 
Hydraulic  Press  Mfg.  Co.,  Ml.  Gilead 
WatBon-Stillman  Co.,  N.  T. 

Aftercoolera       _     .  _       „    _ 
Chicago  Paeu,  Tool  Co^  S,  T. 

Air  Ufta  „. 
SuUivan  Machinery  Co.,  Chicaro, 

Air  Operated  Counterahafta 
Hannifin  Mfg.  Co.,  Chicago 

Air  Operated  Mandrels 
Hannifin  Mfg.  Co.,  Chicago 

Air  Operated  Vises 
Hannifin  Mfg.  Co.,  Chicago 

Air  Reeeivera 
CUcago  Pnen  Tool  Co,,  N,  Y, 

Arbors 
Brown  &  Sharpe  Mtg.  Co.,  Providence 
Cincinnati    '0.1   Milling  Mach.  Cu. 
Cochrane-Bly  Co.,  Rochester 
Ciishman   Chuck  Co..    Hartford. 
Detroit  Twist  Drill  Co..  Detroit 
National  Twist  D.  &  T.  Co..  Detroit 
Nicholson    &    Co.,    W.    H.,    Wilkes- 

Barre 
Standard  Eng.  Worlts,  Pawtueket 
Union  Mfg.  Co..   New  Britain. 
Cnion  Twist  Drill  Co..  Athol 
Whitney  Mfg.  Co.,  Hartford. 

Palanelng  Ways 
Anderson  Bros.  Mfg.  Co.,  Rockford 

Ball  Retainers 
Bearings  Co.  of  America,  Lancaster 

Balla,  Brasa.  Bronze  and  Steel 
Abbott  Ball  Co..   Hartford. 
Auburn  Ball  liearing  Co.,  Rochester. 
Gwilliam  Co..  N.  Y.  C. 
Strom  Steel  Ball  Co.,  Oak  Park 

Barrels,  Tumbling 
Abbott  Ball  Co  .   Hartford. 
Globe  Mch.  &  Stamp  Co.,  Cleveland 
Royersford      Fdry.      &     Mch.      Co., 

Royersford 

Bars,  Boring 
Gisholl   Mch.  Co..  Madison 
Hannifin   Mfg.  Co.,  Chicago 
Marvin  &  Casler  Co..  Canaatota 
Underwood  Corp.,  H.  B..  Philadelphia 

Bars.  Bronze  Cored 
Bunting  Brass  &  Bronze  Co..  Toledo. 

learinga.  Ball 
ietna  Ball   Bear.  Mfg.  Co..  Chicago 
Auburn  Ball  ISearing  Co..  Rochester. 
Bearings  Co.   of    America.   Lancester 
Boston  Gear  Works.  Quincy 
Vafnir   lif-arin?   Co..   Now    Britain. 
Ourney  Ball  Bearing  Co.,  Jamestown 
fiwilliam   &  Co..   N.  Y. 
Norma   Co.,   of   America.   N.   Y. 
Schatz  Mfg.  Co..  Poughkeepsie. 
U.  S.  Ball  Bearing  Co.,  Chicago 

Bearlnga,  Bronze 
Bunting  Bra.>«B  &  Bronze  Co..  Toledo. 
Doehler   Die  Casting  Co..  Brooklyn. 

Bearlnga,  Dle.C*at 
Doehler  Die  Casting  Co..  Brooklyn. 
Franklin  Die  Cast.  Corp..  Syracuse. 
Light  Mfg.  &  Fdry.  Co.,  Pottatown. 

Bearing*,  Joamal 
Bunting  Bra»«B  &  Bronze  Co..  Toledo. 
Columbus  Brass  Co.,  Columbus. 

Bearlnga,  Boiler 
Gwilliam    Co..    N.    Y. 
Norms  Co.  of  America.  N.  Y. 
aoyeraford     Fdry.      k.     Mch.     Co.. 

Royeraford. 

Belt  Cement  .    _ 
Schieren  Co.,  Chas.  A.,  N.  T. 

Belt  Clamps 
Hoggson    &    Pettis  Mfg.   Co..    New Haven 

Belt   Dreaalngs  and  FlUen 
Schieren  Co..   Chas.  A.,   N.  T. 
Texas  Co,,  N.  Y. 
White  &  Bagley  Co,  Worcester 

Belt  Faatenera 
Bristol  Co.,  Waterburj 

Belt   Lacing 
Schieren  Co,,  Chas.  A„  N.  T. 

Belt  Shlftera 

LeBlond    Mch.   T.   Co..    B.   K„    Cin- 
cinnati 

Belt  Tighteners 
Jones    Fdry.    &    Mdi.    Oo..    W.    A., 

Chicago 

Belting,   Chain 
Link-Belt  Co.,  Chicago,  Philadelphia, 
Morse  Chain  Co..  Ithaca. 
Whitney  Mfg.  Co,,  Hartford, 

Belting.  Endless 
Brown  Mfg.  Co..  Arthur  8..  Tilton 

Belting.  Fabric 
Skinner  &  Co.,  R,  D.,  N,  T. 

Belting,  Leather 
Schieren  Co.,  Chaa.  A„  N.  T. 

Bench  Lega 
Brown  &  Sharpe  M^g.  Co.,  Providence 
Manfacturing    Equip.    &    Eng.    Co., 

Framingham, 

Benchea,  Work 
Manufacturing   Equip.   &  Eng.   Co.. 

Framingham. 

Bending   Machinery,   Power 
Niles  Bemenl-Pond  Co.,  N.  Y. 
Ryerson  &  Son,  Jos.  T.,  Chicago 

Blocka 
Simplex  Tool  Co.,  Woonsocket 

Blocka,  Chain   (See  Hoists,  Hand) 

Blocks,  Gage 
Johansson,  C,  E.,  Poughkeepsie 

Blocks  Pillow 
Gurney  Ball  Bearings,  Jamestown 
Jones    Fdry.    &    Mch,    Co..    W,    A., Chicago 

Blowers 
American  Gas  Furnace  Co.,   N.  Y. 
Buffalo   Forge  Co..    Buffalo 
Chicago  Flexible  Shaft  Co.,  Chicago 

Bolt  and  Not  Machinery 
Acme  Machinery  Co..  Cleveland. 
Foote-Burt  Co..  Cleveland 
Greenfield  Tap  &  Die  Corp.  Greenfield 
Landis  Machine  Co..   Waynesboro. 
National  Machinery  Co.,  Tiffin 
Universal   Mch.  Co^   Bowling   Green 
Victor  Tool  Co.,  Waynesboro. 

Booka,   Technical 
McGraw-Hill  Book  Co.,  N.  Y. 

Bone  for  Case  Hardening 
Rogers  &  Hubbard  Co.,   Middletown 

Boosters 
American  Gas  Furnace  Co,,  N.  Y. 

Boring.   Drilling  and   Milling 
Marhlnet     Horizontal 

Barnes  Co..  W.  F.  &  John    Rockford 
Barrett  Mch.  T.  Co..  Meadville 
Baush  M.  T.  Co.,   Springfield.  Mass. 
Beaman   &  Smith  Co..   Providence. 
Betts  Machine  Co..  Rochester. 
Gisholt  Mch.  Co.,  Madison 
Landis   Tool  Co..   Waynesboro 
Lucas  Machine  Tool  Co..  Cleveland. 
Moline  Tool   Co..    Moline 
Murchey  Mch.  k,  Tool  Co.,  Detroit 
Newton  Mach.  Tool  Wks..  Phila. 
NilesBement-Pond  Co.,  N.  Y. 

Pawling  &  Hamischfeger.  Milwaukee 
Rockford  ((111.)  Drilling  Mach.  Co. 
Sellers   &  Co.,    Wm..   Philadt-lplua. 
Springfield  Mch.  T.  Co.,  Springfield,  O. 
Vandyck  Churchill  Co.,  N.  Y. 

Boring,   Drilling   and   Milling Machines,   Vertical 
Belts  Machine  Co..   Rochester, 
Cochrane-Bly    Co.,    Rochester 
Knight  Mchy.  Co.,  W,  B..  St.  Louis 
Niles-Bement-Pond  Co.,  N.  Y. 
Pawling   &  Hamischfeger  Co.,   Mil- waukee 

Boring  Heads 
Davis  Boring  Tool  Co..  St.  Louis 
Lovejoy  Tool  Co..  Springfield.  Vt, 
Mitrvin  &  Casler  Co.,  Csnaatota 

Boring  Tools 
Armstrong  Bros.  Tool  Co.. Chicago. 
Brown  &  Sharpe  Mfg.  Co.,  Providence 
Davis  Boring  Tool  Co.,  St.  Louis 
Hannifin  Mfg.  Co.,  Chicago 
Lovejoy  Tool  Co..  Springfield.  Vt. 
Williams  &  Co.,  J,  H.,  Brooklyn. 

Boring  and  Torntng  Mills,  Vertical 
Belts   Machine  Co.,    Rochester. 
Bickford  &  Co..  H..  Lakeport.  N.  H. 
Bullard  Mach.  Tool  Co..  Bridgeport. 
Cincinnati    Planer   Co..   Cincinnati. 
Colbum  Mach.  Tool  Co..  Cleveland 
Gisholt  Mch.  Co.,  Madison 
Newton  Mach.  Tool  Wks..  Phila. 
Niles-Bement-Pond  Co.,   N.  Y. 
Sellers  &.  Co.,  Wm.,  Philadelpliia. 

Boxes,  Tote  (See  Fnmitnre,  Machine 

Shop) 

Brass,  Rods 
Bridgeport  Brass  Co.,  Bridgeport 

Broaches 
Hurlbut  Rogers  Broach  Co..  Hudson 
Lapointe  Co.,  J.  N.,  New  London 
Lapointe  Mach.  Tool  Co..   Hudson. 

Broaching  Machines 
Lapointe  Co.,  J.  N.,  New  London 
Lapointe  Mach.  Tool  Co.,   Hudson. 

Bronze 
Bunting  Brass  &  Bronze  Co,.  Toledo. 

Bronze,    Phospor 
Bunting  Brass  &  Bronze  Co,.  Toledo. 

Backet  Carriers.  Pivoted 
Link-Belt  Co.,  Chicago:  Philadelphia 

Buffing  or  Polishing   Machlnea 
(See    Polishing    and    Buffing 

Machlnea) 

Burners,  Oil   and   Gaa 
Advance  Furnace  &  Eng.  Co,,  Spring- field. Mass. 
American    Gas   Furnace  Co..    N.   Y. 
Best  Furnace  &  Burner  Corp.,  W.  N„ 

N.  Y. 
Johnson  Gas  Appliance  Co.,  Cedar 

Rapids. 

Bushings 

Bunting  Brass  &  Bronze  Co..  Toledo, 
Columbus  Brass  Co..   Columbus. 
Tate,  Jones  &  Co.,  Pittsburgh 

Cabinets,    Tool 
Armstrong  Bros,  Tool  Co.,  Chicago. 

Calipers 
Athol  Machine  &  Foundry  Co..  Athol 
Brown  &  Sharpe  Mfg.  Co..  Providence 
Randall  &  Stlckney,  Waltham 
Starrett  Co.,  L.  S.,  Athol.  Mass. 

Cam  Cutting  Machines 
Cochrane-Bly  Co.,  Rochester 
Garvin  Mach.  Co.,  N.  Y. 
Rowbottom    Mach.   Co..    Waterbnry. 
Walcott  Lathe  Co.,  Jackson 

Cams 
Rowbottom  Machine  Co.,  Waterbory 

Can-Making  Machine^ 
(See  Sheet  Metal  Working Machinery) 

Carbonlzlnc  Machines 
American  Gas  Furnace  Co,.  N.  Y 

Castinga,  Alnmlnnm 
Bunting  Brass  &  Bronze  Co.,  Toledo. 
Doehler   Die  Casting  Co.,   Brooklyn. 
Grey  Mfg.  Co.,  C.  M.  E.  Orange 
Light  Mfg.  &  Fdry.  Co.,  Fottstown 

Castinga.  Brass  and  Bronze 
Accurate  Brass  Cast  Co..  Brooklyn 
Bunting  Brass  &  Bronze  Co..  Toledo. 
Columbus  Brass  Co..  Columbus. 
Doehler  Die  Casting  Co.,   Brooklyn. 
Giltiert  &  Barker  Mfg,  Co,,  Spring- 

field. Mass. 
Imiierial  Brass  Mfg.  Co.,  Chicago. 
Light  Mfg,  &  Fdry,  Co.,  Pottstown 

Castings,  Die  Molded 
Doehler  Die  Casting  Co.,  Brooklyn. 
Franklin  Die  Cast.  Corp.,  Syracuse. 
Light  Mfg.  &  Fdry.  Co..  Pottstown. Marf  Mch.  &  Die  Cast  Co,,  Bklyn. 

Castings,  Iron 
Athol  Machine  &  Foundry  Co.,  Athol 
Brown  &  Sharpe  Mfg.  Co.,  Providence 
ChisholmMoore  Mfg.  Co.,  Cleveland 
Franklin  Mach.  Co..  Providence. 
Gilbert  &  Barker  Mfg.  Co.,  Spring- field. Mass. 

Springfield  Mch.  T.  Co.,  Springfield.  O. 
Whitcomb-Blaisdeil  Mach,  Tool  Co„ Worcester. 

Castinga.   Malleable  Iron 
Link  Belt  Co.,  Chicago,  Philadelphia 

Castinga,  Semi-Steel 
Springfield  Mch,  T.  Co,,  Springfield,  O. 

Cement,  Iron 
Hilo  Varnish  Corp,,  Brooklyn 

Centering  Machines 
Niles-Bement-Pond  Co.,  N.  Y. 

Pawling    &   Hamischfeger  Co.,   Mil- waukee 
Standard  Engrg.  Wks..  Pawtueket. 
Whiton  Mach.  Co^  D.  B„  New  London 

Centers,  Planer 
Cincinnati  Planer  Co.,  Cincinnati. 

Chains   (See  Sprockets  and  Cb,iina) 

Chains,  Driving 
Baldwin  Chain  &  Mfg.  (58.  Worcester Link-Belt  Co..  Philadelphia:  Chicago 
Morse  Chain  Co.,  Ithaca.  N.  Y. 
Whitney   Mfg,  Co.,    Hartford. 

Chucking  Machines 
Brown  &  Sharpe  Mfg.  Co.,  Providence 
Bullard  Mach.  Tool  Co..  Bridgeport. 
Cleveland  Auto  Mach.  Co..  Cleveland 
Gisholt  Mch.  Co.,  Madison 
Jones  &  Lamson  Mach.  Co,,  Spring- 

field, Vt. 

Chncks,  Air Frontier  Chuck  &  Tool  Co.,  Buffalo 
Hannifin  Mfg.  Co.,  Chicago 
Manufacturing   Equip.   &   Eng.  Co, 

Framingham 

Chncks,  Centering 
Cusbman  Chuck  Co..  Hartford. 

Chncks,  Drill  and  Tap 
Almond  Mfg.  Co..  T.  R..  Ashbumham 
American  Equip.  Co..  Detroit 
Clemson  Bros.  Inc.,  Middletown 
Cushman   Chuck  Co..    Hartford 
Horlon  &  Son  Co..  E..  Windsor  Locks 
Jacobs  Mfg.  Co.,  Hartford 
Marvin  &  Casler  Co.,  Canastota 
.Morse  Twist  D.  &M.  Co..  New  Bedford 
National  Twist  D.  &  T.  Co..  Detroit 
Skinner  Chuck  Co..  New  Britain. 
Union   Mfg.  Co..  New   Britain 
Viol  or  Tool   Co.,   Waynesboro 
Whitney  Mfg.  Co..  Hartford 
Whiton  Mach.  Co..  D,  B.,  New  London 

Chucks,  Lathe 
Almond  Mfg.  Co..  T.  R..  Ashbumham 
Bullard  Mach.  Tool  Co  .    Bridgeport 
Clemson  Bros.  Inc.,  Middletown 
Cushman   Chuck   Co..    Hartford. 
Gisholt  Mch.  Co..  Madison 
Hoggson    &    Pettis    Mfg.    Co..    New 

Haven 
Horton  &  Son  Co.,  E.,  Windsor  Locki 
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A  Ten  Spline  Hole 
in  Nickel-Steel 

in  Less  than  Five  Minutes 
Holding  to  speed  on  intricate  cuts  in  tough  materials  is  the  best  proof  of  superiority  in 
Broaching  Machines  and  Broaches. 

In  the  plant  of  the  Albaugh  Dover  Co.  they  use  J.  N.  Lapointe  Co.  Broaching  Machines 
for  cutting  ten  splines  in  nickel-steel  differential  gears.  These  splines  are  completed  in 
less  than  five  minutes  and  tolerance  limits  of  .001  in.  readily  held. 

The  J.  N.  Lapointe  Co.'s  broaching  methods  will  enable  you  to  meet  competition  at  a 
generous  profit. 

The  J.  N.  Lapointe  Co.  Broaching  Machines  have  a  Mule  Pull  Friction  Clutch,  which 
eases  the  strain  and  shock  on  the  broaches ;  two  removable  Bronze  Shoes  are  provided 
in  the  sliding  heads,  which  take  care  of  all  the  wear  at  this  point,  also  the  Driving  Nut 
is  made  of  a  special  composition  bronze  and  is  so  arranged  that  it  can  be  removed  in 
fifteen  minutes,  when  a  replacement  is  necessary;  and  many  other  advantages  that  we 
will  be  glad  to  tell  you  about. 

r 

flighest  quality  is  maintained  at  a  speed  that  insures  lower  cost  per  part  produced. 
Broaches  are  ground  all  over  to  insure  accuracy,  clean-cut  work  and  long  life. 

Mail  us  bluepriuts  for  production  quotations — 
OHd  ask  for  your  copy  of  the  catalogue. 

.T.  N.  LAPOINTE  CO. 
Broaching 

Machine 

Our 

LAPOINTE 
(D  o/'NEWLONDON^CONN. 

A\akers  of  Broaching  iv^achines  and  Broaches. 
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Simplex  Tool  Co..  Woonsocbet 

Shinner  Chuck  Co.,  New  Bnlain. r.Don    M!£     C>..    New    Bnlain 

WhitOD  Mch.  Co..  D.  E..  New  London 

rhurks,   MBpietlc 
Heald  Machine  Co..  Worcester. 

rharks.  Planer 
Cincinnati  Planer  Co -.Cincinnati. 
Hoggson    *    Pettis    Mfr.    Co..    New 

Horton^  &  Son  Co..  E..  Windsor  Locks Skinner  Chuck  Co.   New  Britain. 
Union  Mfg.  Co..  New  Britain. 

rhnrks.  Split 
Ames  Co  ,  B.  C.  Waltham       „ 
Riveit  Lathe  tc  Grinder  Co..  Boston. 
Seneca  Falls  Mfs.  Co..  Seneca  Falls. 
Stark  T   Co..  Waltham 
Wade-American  T.  Co.,  Waltham 

Chocks.  Vertical  Boring  Mill 
Bullard  Mach.  Tool  Co..  Bridgeport. 
Gisbolt  Mch.  Co..  Madison 

CIsmps.  Maehlnlsts'  -«,,„.„„ 
Armstrong  Bros.  Tool  Co.,  Chicago. Reed  Mfp.  Co..  Erie    Pa. 
Starrett  Co..  L.  S..  Athol.  Mass. 
Williams  &  Co..  J.  H..  Brooklyn. 

neaners.  Metal,  Waste  Gmetri 
Oakley  Chemical  Co-  N.  Y. 

Clocks.  Time 
Gisholt  Mch.  Co.,  Madisoa 

nntches.  Friction 
Brown  Co..  A.  ft  F..  N.  T. 
Brown    Ensrir.   Co..    Reading 
Hilliard  Clutch  ft  Mchy.  Co..  Eltnira 
Johnson    Mach.    Co..    Carlyle,    Man- 

chester. .      _        ™      ■ 
Jones    Fdry.    ft    Mch.    Co.,    W.    A., 

Link-Belt  Co..  Chicago.  Philadelphia 
Moore   ft  White  Co..   Philadelphia 

Coal  and  Ash  Handling  Machinery 
Link-Belt  Co..  Chicago,  Phila. 

Kom    Razor   Mfg.    Co.,    Geo.    W.. Little  Valley  „  ̂     .. 

Lamb  Co..  Jos.  T..  Detroit 
Lambert  ft  Todd  Mach.  Co..  Camden, 

Lincoln    Mach.    Co.     Pa-wtucket. 
Long  and  Allstatter  Co..  Hamilton Marf  Mach.  Co..  New  York 
Mebl  Mach.  Tool  &  Die  Co..  Roselle. 
Meisel  Press  Mfg.  Co..  Boston. Root  Co.,  B.  M.,  York 

Rowbottom  Mach.  Co..   Waterbury 
Sexton  Mch.  Co.,  Hartlprd 
Shepard    Eng.    Co.,    Williamsport 
Simplex  Tool  Co..  Woonsocket Solomon,  H.,  N.  Y. 
Starrett  Co.,  L.  S..  Athol 
Steel   Prod.   Eng.   Co..    Springfield 
Toledo  Mch.  ft  Tool  Co..  Toledo 
Underwood   Corp..   H.   B..    Phila. 
Wade-American  T.  Co.,  Waltham 

Waltham  Mach.  Wks..  Waltham 

Morse  Twist  D.ftM.  Co.,  New  Bedford 
National  Tool  Co..   Cleveland. 
National  Twist  D.  ft  T.  Co..  Detroit 
Union  Twist  Drill  Co.,  Athol,  Mass. 
Whitney  Mfg.  Co.,  Hartford, 

ConTerots  and  Elevators    (See Elevators) 

Cotter  Pins  _     _ 

Williams  ft  Co,.  J.  H..  Brooklyn 

Connterbores 
Detroit  Twist  Drill  Co..  Detroit 
National  Tool  Co.,  Cleveland 
National  Twist  D,  ft  T.  Co.,  Detroit 

Coantershafts 
Brown  ft  Sharpe  Mfg.  Co.,  Providence 
Diamond  Mach.  Co.,   Providence. 
Evans  Trie.  Cone  Co,,  Newton  High- lands. _ 

Oarvin  Mach.  Co.,  N.  T. 

Connters,  Bevolntlon 
Bristol  Co.,  Waterbury. 

Connterslnkg  .  ,, 
Greenfield  Tap  ft  Die  Corp.  Greenfield 

Connting  Machines 
Hart  Mfg,  Co..  R.  A„  Battle  Creek, 

Connting  and  Printing  Wheels 
Doehler  Die  Casting  Co..    Brooklyn. 
Franklin  Die  Cast.  Corp..  Syracuse. 

Cnal-Slorage  Systems 
Link-Belt  Co..  Chicago,  Philadelphia 

Collars.  Shaft  A  Bet 
Royersford     Fdry.     ft     Hch.      Co.. 

Royersford 

Couplings.  Flexible 
Brown  Eng.  Co..  Reading 
Dexter   Co.,    I.    H.   Goshen 
Jones    Fdry.    ft    Mch.    Co..    W.    A.. 

Chicago 
Smith  and  Serrell.  Newark. 

Collars.  Spacing 
Detroit  Stamp.  Co..  Detroit. 

Collrts 
Brown  ft  Sharpe  Mfg.  Co..  Providence 
Geomrtnc  Tool  Co..   New  Haven 
Rivett  Lathe  &  Grinder  Co..   Boston. 
Standard   Enp.  Wks..  Pawtucket. 
Union  Twist  Drill  Co..  Athol,  Mass. 
Whitney  Mfg.  Co..  Hartford. 

Componnds.   Carhnrlzlng.    Casehard- 
ening  and  Tempering 

Shore  Instrument  ft  Mfg.  Co..  N.  T. 

Componnds,  Cleaning 
Oakley  Chemical  Co..  N.  T. 

Componnds.  Cntting,  Drawing.  Drill- 
ing.   Grinding   and    Screw    Cntting 

Oakley  Chemical  Co..  N.  Y. 
Rogers  &  Hubbard  Co..  Middletown 
Sun  Co.    Philadelphia 
Texas  Co.,  N.  Y. 
White  ft  Bagley  Co.,  Worcester. 

Compressors.  Air  and  Gas 
Black  ft  Decker  Mfg.  Co.,  Baltimore 
Bur,v  Compressor  Co..   Erie. 
Chiiago  Pneumatic  Tool  Co..  N.  T. 
Sullivan  Machinery  Co,.  Ctiicago. 

Compressors.  Electric 
Black  ft  Decker  Mfg.  Co..  Baltimore 

Contract  Work 
American  Mch.  &  Fdry  Co..  B'klyn. American  Tool  ft  Mfg.  Co.,  Urbana. 
Ames  Co..  B    C.  Waltham 
Barth  Stamp  ft  Mch.  Wks   Cleveland 
Becker  Milling  Mch.  Co.,  Hyde  Park 
Belts  Maoh.  Co..   Rochester. 
Boeger-Meyer  Mch.  ft  T.  Co..  Newark 
Brock  T.  ft  Mfg.  Wks..  Arthur. 

Phila. 
Brown  ft  Sharpe  Mfg.  Co..  Providence 
Columbus  Die  T.  ft  M    Co..  Columbus 
Detroit   Stamping  Co..    l)->troit 
Earle  Gear  &  Mch.  Co..  Philadelphia. 
Franklin     Mach.     Co..     Providence. 
Garvin  Mach.  Co..   N.  Y. 
General  Rlwy.  Signal  Co..  Rochester 
Gisholt  Mch.  Co..  Madison 
Grant  Mfe.  ft  Mach.  Co..  BridKcport 
Bartford  Special  Mchy.  Co..  Hartford 
Keller  Mech.  Eng.,  Brooklyn. 
Eemiwmilb  Mfg.  Co.   Milwaukee 

Coupling  Hose,  Universal 
Chicago  Pneu.   Tool  Co..   N.  Y. 

Couplings,  Rigid 
Jones  Fdry.   ft  Mch  Co.,    W.   A., 

Chicago 
Smith  ft  Serrell,  N.  T. 

Cutters,  Thread.     ,   ̂      _      _    , 

Rivstt  Lathe  ft  Grinder  Co..  Boston. 
Universal  Mch.  Co.,   Bowling  Breen 

Catting-Ofl'  Machines Armstrong-Blum  Mfg.  Co..  Chicago. 
Armstrong  Bros.  Tool  Co.,  Chicago. 
Automatic    Mach.    Co..    Bridgeport. 
Brown  &  Sharpe  Mfg,  Co..  Providence 
Cochrane-Bly  Co..  Rochester 
Earle  Gear  ft  Mach.  Co..   Phila. 
Garvin   Mach.   Co.,    N.   Y. 
Gorton  Mach.  Co..  •eo..  Racine. 
Greenfield  Tap  &  Die  Corp.  Greenfield 
Hurlbut-Rogers      Mchy.      Co.,      So 

Sudbury 
Newton   Mach.   Tool   Wks..    Phila. 
Vandyek  Churchill  Co..  N.  Y. 
Williams  &  Co..  J.  H..  BrooIUyn 

Cuttlng-Oir  MachUies,  Pipe 
(See  Pipe-CutthiK  and  Threading Machines) 

Cnttlng-Oir  Tools Armstrong  Bros.  Tool  Co.,  Chicago. 

Cutting  Oil  Filters   (See  Oil  Filter- 
ing Systems) 

Dealers,  Machinery 
(See  Searchlight  Section) 

Allen.  Harry  F.,  N.  Y. 
Bertolette  Mch.  T.   Co.,   Jersey  City 
Botwinik   Bros.,    New  Haven 
Brownell  Mchy.  Co..  Providence 
Essley,  E.  L.,  Mchy.  Co..  Chicago 
Factory  ft  Mill  Supply  Co..  Boston 
Garvin  Mach.  Co..  N.  Y. 
Gelb  ft  Co..  J..  N.  Y. 
Harris  Bros.,  (Chicago 
Hill.  Clarke  ft  Co.  of  Chicago. 
Hyman  ft  Sons.  Jos.,  Philadelphia 
Ideal  Mchy.  Co.,  Plainsville 
Lamberg  &  Co..  A..  N.  Y. 
Lucas  &  Son.  J.  L.,  Bridgeport 
McMuUen  Mchy.  Co.,  Grand  Rapids 
Miles  Machy  Co..   Saginaw 
Morey   &   Co..    N.   Y. 
Nashville  Ind.   Corp.,   Old  Hickory 
N.    J.    Mchy.    Exch.,    Newark 
Niles  ft  Co..  F.  H.,  N.  Y. 
Niles-Bemcnt-Pond  Co..    N.   Y. 
Osborne  Sexton  Mchy.  Co.,  Columbus 
Prentiss  &  Co..   Henry.   N.   Y. 
Simmons  Mach.   Co..    N.   Y. 
Standard  Mchy.  Co.  New  Haven 
Stok-vis  &  Sons.  R.  S..  N.  Y. 
Toomey  Inc..  Frank,  PWladephia 
Vandyek  Churchill  Co..  N.  Y. 
Warner  &  Swasey  Co.,  Cleveland 
Wayne  Mchy.  Co,.  Ft.  Wayne, 
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Dressers,  Grinding  Wheel 
Bay  State  Stamping  Co.,  Worcester. 
Clemson  Bros..  Inc..  Middletown 
Crafts  ft  Co.,  Arthur  A,.   Boston. 

Drill  Holders Armstrong  Bros.  Tool  Co..  Chicago. 

Drill  Speeders Graham  Mfg.  Co..  Providence. 
Turner  Mach.  Co..  Danbury. 

Drilling  Attachments 
Hjorth  Lathe  ft  T.  Co.,  Boston. 

Drilling  Machine  Heads 
Baush  Mch.  T.  Co.,  Springfield.  Mass. 
Hoefer  Mfg.  Co.,  Freeport 
Langelier  Mfg.  Co.,  Cranston 
Nelson-Blanck  Mfg.  Co.,  Detroit. 

Drilling  Machines.  Automatic 
Baker  Bros..  Toledo 
Baush  Mch.  T.  Co..  Springfield.  Mass. 
Langelier  Mfg.  Co.,  Cranston 
Nat'l  Automatic  Tool  Co,.  Richmond 
Rockford   (111.)  Drilling  Mach.  Co. 

Drilling  Machines,  Bench 
Ames  Co..  B.  C  Waltham 
Barnes  Co..  W.  F.  &  John.  Rockford. 
Clemson  Bros.,  Inc..  Middletown 
Hoefer  Mfg.  Co..  Freeport 
Langelier  Mfg.  Co.,  Cranston 
Rockford   (111.)  Drilling  Mach.  Co. 
Silver  Mfg.  Co.,  Salem 
Standard    Elect.    T.    Co..    Cincinnati 
Taylor  &  Fenn  Co.,  Hartford, 

Drilling  Machines.  Duplex 
Knight  Mchy.  Co..  W.  B..  St.  Louis 

Drilling    Machines,    Electric   and 
Pneumatic 

Black  ft  Decker  Mfg.  Co.,  Baltimore 
Chicago   Pneumatic  Tool  Co..   N-    ̂  
Louisville  Elect.  Mfg.  Co..  Loulsvi"' Neil  &  Smith  Elec.  T.  Co..    Cincinnati 
Silver  Mfg.  Co..  Salem 
Standard  Elect.  T.  Co..  Cincinnati 

Drilling  Machines,  Gang 
Baker  Bros..  Toledo 
Barnes    Drill    Co..    Rockford. 
Cincinnati    (O.)    Biekford  Tool  Co. 
Colburn   Mach.   Tool   Co..   Cleveland 
Dreses  Mch.  T.  Co..  Cincinnati 
Footc-Burt  Co..   Cleveland 
Fosdick    Mch.    T.    Co..    Cincinnati 
Langelier  Mfg.  Co..  Cranston 
Moline  Tool  Co..   Moline,  111. 
Silver  Mfg.  Co.,  Salem 
Sipp  Mch.  Co..  Paterson 
Taylor  ft  Fenn  Co..  Hartford. 

Couplings,  Shaft 
Almond,  T.  R.  Mfg,  Co,,  Ashbumhan. 
Dexter  Co..  I.  H..  (Joshen 
Johnson  Mach.  Co.,  Carlyle.  Man- 

chester. 
Nicholson  ft  Co..  W.  H..  Wilkes- Barre 

Royersford  Fdry.  ft  Mach.  Co. 
Royersford 

Smith  and  Serrell,  Newark,  N.  J. 
Standard  Gauge  Steel  Co..  Beavei 

Falls 

Cranes,  Electric  (See  Hoists  ft 
Cranes,  Electric) 

DemagneUzers 
Luma  Elec.  B^uip.  Co..  Toledo 

Diamond  Tools 
Crafts  &  Co..  Arthur  A.,  Boston. 
Dickinson,  Thomas  Xi.,  N.  Y. 
Wheel  Trueing  Tool  Co.,  Detroit. 

Die  Making   Machines 
Cochrane-Bly  CS>.,  Rochester 
Keller  Mech.  Engraving  Co..  Bklyn 

Dies.  Forging 
Keller  Mech.   Engraving  Co..   Bklyn. 
Steel  Prod.  Eng.  Co..  Springfield 

Cranes,  Hand  (See  Hoists,  Hand) 

Cranes,  Locomotive 
Link-Belt  Co..  Chicago,  Philadelphia 

Cranes,  Traveling 
Canton  Fdry.  &  Mach.  Co..  Canton. 
Chisholm-Moore  Mfg.  Co.,  Cleveland 
Harrington.   Son   ft  Co..   Ed.    Phila 
Link-Belt  Co..  Chicago.  Philadelphia 
Niles-Bement-Pond  Co.,  N.  Y. 
Northern    Engrg.    Wks..    Detroit, 
Pawling  ft  Hamlschfeger.  Milwaukee 
Toledo  Crane  Co.,  Bucyrus 

Crank  Pin  Turning  Machines 
Niles-Bement-Pond  Co..  N.  Y. 
Underwood    Corp..    U.    B..    Phila. 

Cutters.  Gear 
Brown  ft  Sharpe  Mfg.  Co..  Providence 
National  Tool  Co..  Cleveland 
National  Twist  D.  ft  T.  Co.,  Detroit 
Union  Twist  Drill  Co.,  Athol.  Mass. 

Cotters.  Mining 
Becker  Milling  Mach.  Co.,  Hyde  Park 
Brown  ft  Sharpe  Mfg.  Co.,  Providence 
Cowles  Tool  Co..   Cleveland 
Detroit  Twist  Drill  Co.,  Detroit 
Geometric  Tool  Co..   New   Haven. 
Ingersoll  Milling  Mch.  Co.,  Rockford 
Loveioy  Tool  Co..  Springfield.  Vt. 

Dies,  Self-Opening  Adjustable 
Eastern  Mach.  S.  Corp..  New  Haven. 
Geometric  Tool  Co.,  New  Haven 
Jones  &  Lamson  Mach.  Co..  Spring- 

field. Vt 
Murchey  Mth,   ft  Tool  Co.,   Detroit 
Victor  Tool  Co,,  Waynesboro 

Dies,    Sheet    Metal    and    Sob-Press 
(See  Tool  Work) 

Drilling  Machines,  Heavy  Dnty 
Baker  Bros..  Toledo 
Belts  Mach.   Co..    Rochester. 
Buffalo  Forge  Co..  Buffalo 
Colburn    Mach.  Tool   Co..   Cleveland 
Foote-Burt  Co..  Cleveland 
Fosdick    Mch.   T.    Co.,    Cincinnati 
Hoefer  Mfg,  Co..  Freeport 
Minster  Mch,  Co..   Minster 
Niles-BementPond  Co..  N.  Y. 
Rockford   (111.)   Drilling  Macl>.  Co. 
Ryerson  ft  Son,  Joseph  T.,  CUcaso 

Drilling  Machines,  Horizontal  (See 
Boring.  Drilling  and  Milling  Ma- 

chines, Horizontal) 

Drilling  Machines,  Multiple  Spindle 
Baker  Bros..  Toledo 
Baush  Mch.  T.  Co.,  Springfield.  Mass. 
Foote-Burt  Co,.  Cleveland 
Fox  Machine  Co..  Jackson.  Mich. 
Harrington    Son    &   Co..    Ed..    Phila 
Langelier  Mfg.  Co..  Cranston 
Nat'l  Automatic  Tool  Co..  Richmond 
Newlon    Mach.    Tool    Wks..    Phila. 
Rockford   (III.)  Drilling  Mach.  Co. 
Sellers  ft  Co..  Wm..  Philadelphia. 
Turner  Machine  Co..  Danbury. 

Dies,  Threadlng-Openlng 
Eastern  Mach.  S.  Corp.,  New  Haven. 
Errington  Mechanical  Laboratory, 

N.    Y. 
Geometric   Tool  Co..   New   Haven. 
Greenfield  Tap  ft  Die  Corp.  Greenfield 
Jones  &  Lamson  Mach.  Co..  Spring- field. Vt. 
Landis  Mach.  Co.,   Waynesboro.   Pa. 
Murchey  Mch.   ft  Tool   Co..    Detroit 
^"ationa^   Mchy.  Co.,   TifBn,    Ohio. 
Steel  Prod.  Eng.  Co.,  Springfield 
Victor  Tool  Co..  Waynesboro 

Dividing  Heads 
Knight  Mchy.  Co..  W.  B..  St.  Louis 

Dogs,  Lathe  and  Milling  Machine 
Armstrong  Bros.  Tool  Co..  Chicago. 

Drailtiag  Matt-rials Universal  Draft  Mch.  Co..  Cleveland 

Drilling  Machines,  Radial 
American  Tool  Wks.  Co..  Cincijinati 
Baush  Mch.  T.  Co..  Springfield.  Mass. 
Belts  Mach.  Co.    Rochester. 
Cincinnati    (O.)   Biekford  Tool  Co. 
Fosdick  Mach.  Tool  Co..  Cincinnati. 
Harrington   Son   &   Co..    Ed..    Phila. 
Lynd-Farquhar  Co..    Boston. 
Morris   Mach.   Tool   Co.,   Cincinnati. 
Mueller  Mach.  Tool  Co..  Cincinnati. 
Newton    Mach.    Tool    Wks..    Phila. 
Niles-Bement-Pond  Co..  N.  Y. 
Recd-Prcntico    Co..    Worcester. 
Ryerson   &  Son.  Joseph  T..  Cliicago 
Sellers  ft  Co..    Wm.,   Philadelphia. 

Drilling   Machines,   Sensitive 
Buffalo  Forge  Co..  Buffalo 
Langelier  Mfg.  Co.,  Cranston 
Leland  Gilford  Co..  Worcester. 
Reed-Prentice  Co..    Worcester. 
Royersford     Fdry.     ft     Mach.     Co.. 

Royersford Sipp  Mch.  Co..  Paterson 
Taylor  ft  Fenn  Co..  Hartford. 
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STELLITE  TOOLS 
Turning  Large  Tractor  Pistons 

5"  per  minute 

.     13"    " 

.   124'    " 
2  minutes 

.      ...      165 

NOTE  THE  DIMENSIONS 

Table  Travel  Roughing 
"  "       Finishing 

Speed  ..•••* 
Cutting  Time  .... 
Number  completed  per  grind 

We  will  survey  your  standard  operations 
or  proposed  operations,  giving  compara- 

tive speeds,  feeds,  floor  to  floor  time,  pro- 
duction per  day,  first  cost  of  tools,  accu- 

mulative cost  of  tools,  tool  cost  per  cubic 
foot  of  metal  removed  including  all  nec- 

essary labor  and  machine  costs,  showing 
Stellite  performance  versus  other  tools. 

No  claims  are  made  without  facts  to 

support  them  because  we  guarantee  pro- 
duction shown  by  our  data  sheets  where 

the  customer  makes  the  cutting  con- 
ditions favorable  to  specifications. 

When  you  purchase  Stellite  you  purchase  production  wherever  we  receive  co-operation. 

HAYNES  STELLITE  COMPANY 
Carbide  and  Carbon  Building,  30  East  42nd  Street,  New  York 

THE  OPERATION 

Rough  turn,  groove  and  face  as  tools  travel  toward  the  head  stock. 
Semi-finish  turn,  finish  face  and  center  as  tools  return  across  the  piston. 
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Drillln;    Machinn,    Tairet 

Nat'l  Antomatic  'rool  Co..  Richmond 
Turner  Mach.  Co  .   Daubury. 

Drilling  Machines,  Vertical 
Baker  Bros..  Toledo 
Barnes  Co..  W.  F.  &  John.  Roekford. 
Barnes   Drill   Co..   Roekford 
Bausb  Mch.  T.  Co..  Sprinsrfleld.  Mass. 
Betts   Maoh     Co..    Rochester. 
Cincinoati    (O.)    Bickford    Tool    Co. 
Colbum   Mach.   Tool   Co.,   Cleveland 
Foote-Burt  Co..  Cleveland 
Fosdick    Mch.   T.    Co..    Cincinnati 

Harrinrtoii    Son    &    Co..    Ed.,    I'hila. 
Hoeler  Mfg.  Co..  Freeport 
Knigrht  Mc-hy.  Co..  W.  B.    St.  Louis 
Langelier  Mfgr.  Co.,  Cranston 
Lcland  Giflord  Co..   Worcester. 
NilesBcment-Pond  Co.,  N.  Y. 
Reed-Prentice   Co..    Worcester. 
Roekford   (III.)   Drilling  Mach.  Co. 
Roycrsford     Fdry.     &     Mach.     Co. 

Roj-ersford 
Ryerson  &  Son,  Jos.  T.,  Chicape 
Silver  Mfe,   Co,,   Salem 
Taylor  &  Fenn  Co,,  Hartford. 
Turner  Mach.  Co.,   Danbury. 

Drills,  Center 
Detroit  Twist  Drill  Co..  Detroit 
Gledhill  Hig.  Co..  Providence 
Morse  Twist  D.  &  M.  Co  .  New  Bed- ford. 
National  Twist  D.  &  T.  Co..  Detroit 
Dnlon  Twist  Drill  Co.,  Athol.  Mass. 

Drills.  Ratchet 
Armstronir  Bros.  Tool  Co..  Chicago 
Detroit  Twist  Drill  Co.,  Detroit 
National  Twist  D.  &  T.  Co..  Detroit 
Cnion  Twist  Drill  Co,.  Athol.  Mass. 

Drills,  Twist  anil  Flat 
BucUe.ve  Twist   ririll  Co,.   Alliance. 
Detroit  Twist  Drill  Co.,  Detroit 
Lalr.ibe  Tool  Co..  Latrobe. 
Morse  Twist  D  &M.Co..  New  Bedford 
National  Twist  D.  &  T.  Co..  Detroit 
Union  Twi.^it   Drill  Co..   Athol.   Mass. 
Whitman  &  Barnes  Mfg:.  Co.,  Akron 

F1"r*rlral    Instrnments 
Wer.tinghousp    Elec.   &  Mfg.  Co. 

E.   Pittsburgh 

F.lectrlral  .Supplies 
Westinghouse  Elect.  &  Mfg.  Co,,  E, 

Pittsburgh 

iaeiatlng   Trucks    (See  Trucks) 

Elevators    and    Conveyors 
Albro-Cleni  Elevator  Co.,   Pkila. 
Caldwell  &  Son  Co..  H.  W.    Chicago 
Link-Belt  Co.,  Chicago.  Philadelphia 

Kmery  Wheels    (See  OrindlnK 
Wheels) 

Enamels    Machinery 
Hilo  Varnish  Corp,  Brooklyn 

Kneines,  Oil,  Gas  and  Steam 
Chicago  Pneu.  Tool   Co.,  N.  Y. 

Engineers,   Indnstrial   &    Mechanical 
Hartford  Spe<-ial  Mcliy.  Co..  Hartford 
Underwood  Corp.,  H.  B.,  Phila, 

Kngraving  Machinery 
Gorton    Marh.    Co..    Geo..    Racine. 
Keller   Meoh.  Engraving  Co..   Bklyn, 

Expanders,  Tabe 
Watson-Stillman  Co..   N.  T. 

Eyeglasses,   Safety    (See  Gogclea, 
Safely) 

Fans,  Electric 
Westinghouse  Elect.  Ic  Mfg.  Co,,  E, 

Pittsburgh 

Fans.   Exhanst 
Westinghouse  Elect.  &  Mfg.  Co.,  E. 

Pittsburgh 

Fans  Ventilating 
Westinghouse   Elec.   &  Mfg.  Co. 

E.  Pittsburgh 

File  Handles 
Nicholson  File  Co.,  Providence 

Files  nnd  Rasps 
American  Swiss  File  *  T.  Co.,  M.  T. 

Filing  Maehlnra 
Ames  Co,,   B,  C.   Waltham 
Cochranc-Bly  Co,,  Rochester 
Nicholson  File  Co.,   Providence 
Oliver  Instrument  Co..  Adrian. 

miar.  Iron  (See  Cements,  Iron) 
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FiltiuBS,    Hjdriiulic 

Burroughs  Composition  Mchy.  Corp., Nc  Wcixk 

Elmes  Eiig.  Wlis..  Chas.  P„  Cbicaso. 
Watson-Stillman  Co.,  N.  T, 

Flexible  Shafts 
Errington     Mechanical     Laboratory, 

N.  y. 
strand  &  Co.,  N.  A..  Chicago. 

Forges  „    ,, 

American  Gas  Furnace  Co.,   N.  Y. 

Forgings,  Drop 

Bearings  Co.  of  America.  Lancaster 
Universal  Mch.  Co..  Bowling  Green 
Williams  Co..    J.    H.,    Uiooklyn 

Forging   Machinery 
Acme    Mchy.    Co.,    Cleveland. 
Bradley  &  Son,  C,  C.  Syracuse 
National  Mchy,  Co,.  Tiffin. 

Foundry    Equipment 
Adams  Co..  Dubuque 

Furl  Oil  Burning  System 
Advance  Furnace  &  Eng.  Co,,  Sprmg- 

field.    Mass. 
Chicago  Flexible  Shaft  Co.,  Chiesgo 

Furnaces,  Forging 

Chicago  Flexible  Shaft  Co..  Chicago, 

Furnaces,   Heat-Treating,  Coal 
American   Industrial  Furnace  Corp,, 

Boston 

Farnaces,   Heat    Treating,   Oil   nnd 
Gas 

Advance  Furnace  i  Eng.  Co.,  Spring- 
field.   Mass. 

American    Gas   Furnace  Co..    N-   Y. 
American   Industrial   Furnace  Corp.. 

Boston 
Brown  &  Sharpe  Mfg.  Co..  Providence 
Chicago  Flexible  Shalt  Co..  Chicago 
Johnson    Gas   Appliance   Co,.    Cedar 

Rapids 

IFurnacee  &  Ovens,  Electric 
Westinghouse   Elec.   &  Mfg.  Co, 

E.  Pittsburgh 

Furnaces,    Tempering    and    Anneal- 

ing 

Advance  Furnace  &  Eng.  Co.,  Sprmg- 
lleld.    Mass. 

American    Gas   Furnace   Co..    N.   Y. 
Brown  &  Sharpe  Mfg.  Co..  Providence 
Chicago  Flexible  Shaft  Co..  Chicago 
Johnson    Gas   Appliance   Co.,    Cedar 

Rapids 

Fnmltnre,  Machine  Shop 
Brown    Eng.    Co..    Reading 
Manufacturing    Equip.    &   Eng.   Co.. 

Framingham, 

Gages,   Comparator 
.lones  &  Lamson  Mch,  Co..  Spring- 

field, Vt, 

Gages,  Dial Ames  Co     B.   C.   Waltham 
Brown  &  Sharpe  Mfg.  Co..  Providence 
Niles-Bement-Pond  Co.,   N.  Y. 
Randall  &  Stickney,  Waltham 
Starrett  Co.,  L.  S.,  Athol,  MasB. 

Gages,    Recording 
Bristol   Co,,    Waterbury 

Gages,   Snap,   Thread  and  Cylin- 
drical 

Brown  &  Sharpe  Mfg,  Co,,  Providence 
Greenfield  Tap  &  Die  Corp,  Greenfield 

Gages,   Standard 
Brown  &  Sharpe  Mfg,  Co.,  Providence 
Greenfield  Tap  &  Die  Corp,  Greenfield 
Hartford  Special  Mchy,  Co,,  Hartford 

Gear  Cutting  Machines 
Adams  Co.,  Dubuque. 
Becker  Milling  Mch.  Co.,  Hyde  Park. 
Bilgram  Machine  Works.   Phila. 
Brown  &  Sharpe  Mfg.  Co..  Providence 
Cincinnati  (O)  Gear  Cutting  Mch. Co 
Fellows    Gear    Shaper    Co..    Spring- 

field.   Vt. 
Flather  &  Co..  Nashua 
Garvin    M.ich.    Co,,     N.    Y. 
Oleason    Works.    Rochester 
Gould  &  Eberhardt.  Newark 
Harrington  Son  &  Co..  Ed..  Phila. 
Newark  Gear  Cutting  M.  Co..  Newark 
Newton    Mach.    Toor  Works.    Phila. 
Waltham    Mach.   Wks.     Waltham 
Whiton  Mch.  Co.,  D.  B.,  New  London 

Gear  Tempering  Machinery 
Gleaaon    Works,    Rochester 

Gear   Testing  Machinery 
Adams   Co..    Dubuque 
Brown  &  Sharpe  Mfg.  Co..  Providence 
Gishnit  Mch.   Co.,   Madison 
Gleason     Works      Rochester 
Newark  Gear  Cut  Mch,  Co,,  Newark 

Gear  Tooth  Roanders 
Cross  Gear  &  Eng.  Co.,  Detroit 

Gears,  Cast Brown  &  Sharpe  Mlg.  Co,,  Providence 
Brown  Co..  A.  &  F.,  N,  Y, 
Caldwell  &  Son  Co.,  H.  W..  Chicago 
Franklin  Die  Cast  Corp..  Syracuse 
Grant  Gear  Works,  Boston 
Horsburgh  &  Scott  Co.  Cleveland, 
Jonea    Fdry.    &    Mch.    Co.,    W.    A. Chicago  ,  ,  ,_. 

Link-Belt  Co..  Chicago.  Philadelphia 
Philadelphia     Gear     Works,     Phila. 

Gears,  Cut Adams    Co.,    Dubuque 
AlbauKh-Dover   Co..    Chicago 
Albro  Clem  Elevator  Co..  Phila. 
Boston  Gear  Wks..   Quincy 
Bilgram  Machine  Works.  Phila. 
Boston    Gear    Wks..    Quincy.    Mass. 
Brown  &  Sharpe  Mfg.  Co.,  Providence 
Brown    Co..    A.    &   F.,    N.    Y, 
Cincinnati     Gear    Co..     Cincinnati 
Connecticut    Gears.    Inc..    Waterbury 
Diefendorf  Gear  Corp.,   Syracuse. 
Earle  Gear  &  Mch.  Co..  Philadelphia 
Fawcus  Machine  Co..  Pittsburgh, 
Fellows    Gear    Shaper    Co..    Spring- 

field,   Vt. Flather    &   Co..    Nashua 
Foote  Bros.  Gear  &  M.  Co.,  Chicago. 
Garvin    Mach.    Co..    N.    Y 
Gleason     Works.     Rochester 
Grant  Gear  Works.  Boston. 
Horsburgh    &    Scott    Co..    Cleveland 
Jones    Fdry.    &    Mch.    Co.,    W.    A., 

Chicago 
Link-Belt  Co..  Chicago.  Philadelphia 
Massachusetts  Gears  &  T,  Co.,  Wo- 

burn Meacham   Gear  Corp..    Syracuse 
Meisel  Press  Mfg.  Co..   Boston 
Newark    Gear    Cutting    Mach.    Co., 

Newark, 
Niles-Bement-Pond  Co.,  N.  Y, 
Philadelphia  Gear  Works.  Phila. 
Simonds   Mfg.   Co.,    Pittsburgh 

Gears,  Forged 
Philadelphia  Gear  Wks.,  Philadelphia 

Generators,  Electric 
General   Electric  Co..   Schenectady 

Reliance  Elect.  &  Eng.  Co..  Cleve- 
land 

Westinghouse  Elect.  &  Hfg,  Co,,  B, Pittsburgh 

Grab  Buckets 
Link-Belt  Co..  Chicago.  Philadelphia 
Toledo  Crane  Co.,  Bucyrus 

Orenaee,  Lnbrieating 
Royeraford     Fdry.     &     Mach,     Co,, 

Royersford 
Bun  Co.,  Philadelphia 
Texas  Co.,  N.  Y. 
White   it   Bagley   Co..   Worcester 

Grinding     Machines,     Ball     Beailng 
Race    (See    Grinding   Machines, Radial) 

Grinding   Machines,   Bench 
Atmi   Mch.  Ic  Fdry.  Co  .    Athol 
Blount    Co.,    J.    G..    Everett 
Brown  &  Sharpe  Mfg.  Co.,  Providence 
Norton  Co.,  Worcester 
Diamond    Mach.   Co.,    Providence 
Greenfield  Tap  &  Die  Corp.  Greenfield 
Louisville  Elect.  Mfg.  Co..  Louisville 
Ranson   Mfg.  Co..   Oshkosh 
Ryerson  &  Son.  Jos.  T.,  Chicago 
Safety     Emery    Wheel     Co.,     Spring- 

fleid,    O, 
Standard  Eflect,  T,  Co..  Cincinnati 
Union    Twist    Drill    Co..    Athol 

Grinding  Machines,  Center 
Louisville  Elect,  Mfg.  Co..  Louisville 
Standard  Elect.  T.  Co..  Cincinnati 
U.  S.  Electrical  Tool  Co.,  Cincinnati 

Grinding  Machines,   Chaser 
Geometric  Tool  Co,,  New  Haven 

Grinding  Machines,  Chucking 
Blanehard  Mach.  Co..  Cambridge 
Bryant   Chuck    Grinder  Co.,    Spring- 

field, Vt. 
Heald   Machine  Co..    Worcester 
Landis  Tool  Co..   Waynesboro 
Rivett  Lathe  &  Grinder  Co..  Boston 
Van  Norman  Mach.  Tool  Co..  Spring- field.  Mass, 

Grinding    Machines,    Cutter   and 

Reamer 
Armstrong   Bros.  Tool  Co..  Chicago 
Barnes  Co..  W.  P.  &  John.  Roekford. 
Blount  Co..  J.  G..  Everett 
Brown  &  Sharpe  Mfg.  Co.,  Providence 
Cincinnati    (O)    Gear  Cut.   Mch.   Co. 
Cincinnati    (O. )   Milling  Mach.  Co. 
Diamond  Mach.  Co..  Providence 
Garvin   Mach.  Co..   N.   Y. 
Gisholt  Mch.  Co..  Madison 

Greenfield  Tap  &  Die  Corp.  Greenfield 
Heald    Mach.    Co..    Worcester 
Landis  Tool  Co..  Waynesboro 
LeBlond  Mach.  Tool  Co.,  R,  K„  Cin- cinnati 

Safety    Hinery    Wheel    Co,,    Spring field,   O. 

Sellers  &  Co..   Wm..  Philadelphia 
Sterling  Grind.  Wheel  Co.    Tiffin 
Taylor  &   Fenn   Co..    Hartford 
Union    Twist    Drill    Co..    Athol 
Universal  Grind.  Mch.  Co..  Fitchburg 
Wilmarth   &   Morman   Co..    Grand Rapide 
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Grinding   Machines,   Cylindrical 
Brown  &  Sharpe  Mfg.  Co..  Providence 
lirvant   Chuck   Grinder   Co..    Spring- 

field.  Vt. 
Detroit  Mch,  Tool  Co.,  Detroit 
Fitchburg  Grind.  Mch.  Co.,  Fitchburg 
Heald   ifachine  Co..    Worcester 
Landis  Tool   Co..    Waynesboro,    Pa. 
Rivett  Lathe  &  Grinder  Co..    Boston 
Sanford  Mfg.  Co..  F.  C,  Bridgeport 
U.  S.   Electrical  Tool  Co.,  Cincinnati 
Universal  Grind.  Mch.  Co.,  Fitchburg 

Van  Norman  Mch,  Tool  Co,,  Spring- 
field.  Mass, 

Whitney  &  Son,   Baxter  D„   Winch- endon, 

Wilmarth  &  Morman  Co.,   Grand 
Rapids 

Grinding   Machines,   Die 
Bignall   &  Keeler  Mach.  Co.,   Ed- 

wardsville, 
Blanehard   Mach,  Co.,   Cambridge 
Diamond  Mach.  Co..  Providence 
Geometric   Tool   Co.,    New    Haven 
Heald    Machine    Co.,    Worcester 
Murchey  Mch.  &  Tool  Co..  Detroit 
National  Machinery  Co.,  Tiflin 
Newton  Mach.  Tool  Wks..   Phila. 
U.  S.  Electrical  Tool  Co..  Cincinnati 
Universal  Grind,  Mch.  Co.,  Fitchburg 
Wilmarth    &   Morman   Co..    Grand 

Rapids. Grinding  Machines,  Disc 
Badger    Tool    Co..    Beloit 
Besly  &  Co.,  Chas.  H.,  Chicago 
Diamond   Mach.   Co.,    Providence 
Gardner  Mch.  Co.,  Beloit 
Graham  Mfg,  Co,,  Providence 
Rowbottom    Mach,    Co,,    Waterbury 
V.  S.  Electrical  Tool  Co,,  Cincinnati 
Universal  Grind,  Mch,  Co,,  Fitchburg 

Grinding  Machines,   Drill 
Greenfield  Tap  &  Die  Corp,  Greenfield 
Louisville  Elect.  Mfg.  Co..  Louisville 
Safety    Emery    Wheel    Co..    Spring- 

field.   O. 
Sellers  &  Co.,   Wm..   Philadelphia 
Sterling  Grind.  Wheel  Co..  Tiffin.  O. 
Wilmarth    &    Morman    Co.,    Grand 

Rapids 
Grinding  Machines,  Face 
Blanehard   Mach.   Co.,    Cambridge 
Detroit  Mch.  Tool  Co..  Detroit 
Diamond    Mach.    Co..    Providence 
Graham  Mfg.  Co.,  Providence 

Grinding  Machines,  Floor 
Blount  Co..  J.  G..   Everett 
Brown  &  Sharpe  Mfg.  Co..  Providence 
Detroit  Mch.  Tool  Co..  Detroit 
Diamond   Mach.    Co..    Providence 
Forbes    &    Myers.     Worcester 
Glow  Elec.  Co.,  Cincinnati 
Louisville  Elect.  Mfg.  Co..  Louisville 
Ransom  Mfg.  Co..  Oshkosh 
Royersford     Fdry.     &     Mach.     Co., 

Royersford Ryerson  &  Son.  Jos.  T..  Chicago 
Safety    Emerg,    Wheel    Co.,    Spring- field.   O. 

Sterling  Grind.  Wheel  Co..  Tiffin.  O. 
U.  S.  Electrical  Tool  Co..  Cincinnati 
Wilmarth   tc   Morman  Co.,   Grand 

Rapids 
Grinding  Machines,  Gage 
Landis  Tool   Co.,    Waynesboro    Pa, 
Rivett  Lathe   &  Grinder  Co.    Boston 
Universal  Grind,  Mch.  Co,,  Fitchburg 
Wilmarth  Ic  Morman  Co,,   Grand 

Rapids 
Grinding    Machines,    Internal 
Bryant   Chuck   Grinder  Co.,    Spring- field, Vt, 

(iarvin    Mach,    Co.,    N.    Y, 
(Sreenfield  Tap  &  Die  Corp,  Greenfield 
Heald    Mach.    Co..    Worcester 
Landis    Tool    Co.    Wa.vnesboro 
Rivett  Lathe  &  Grinder  Co..   Boston 
Universal  Grind,  Mch,  Co.,  Fitchburg 
Van  Norman  Mch.  Tool  Co..  Spring 

field.  Mass, 
Whitney  &  Son,   Baxter  D„   Winch 

endon 
Wilmarth   &  Morman  Co.,   Grand 

Rapids 
Grinding  Machines,  Portable 
Armstrong-Blum  Mfg.  Co..  Chicago 
Black  &  Decker  Mfg.  Co..  Baltimore 
Chicago  Pneumatic  Tool  Co..  N.  Y. 
Hergl  Mfg.  Co..  Bridgeport 
Forbes  &  Myers.  Worcester 
Louisville  Elect.  Mfg,  Co,.  Louisville 
Neil  &  Smith  Elec,  T,  Co,,  Cincinnati 
Stroud.   Aiva.    N.   Y. 

Grinding   Slachlnes,   Radial 
Landis    Tool    Co..    Waynesboro 
Rivett  Lathe  &  Grinder  Co..  Boston 
Van  Norman  Mach.  Tool  Co..  Spring- field, Mass. 

Grinding    Machines.    Ring    Wheel 
Badger  Tool  Co..   Beloit 
Besly  &  Co..  Chas.  H..  (Hiicago 
nianioiid    Mach.    Co..    Providence 
Gardner   Mch.   Co.,    Beloit 

Grinding   Machines,    Snagging 

Blount    Co.,    J,    G,.    Everett 
Diamond   Mach.  Co  .   Providence 
Ransom  Mfg.  Co..  Oshkosh 
U    S.  Electrical  Tool  Co.,  Cincinnati 
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PRESSES-DIES  and  SPECIAL  MACHINERY 

BLISS  DOUBLE-CRANK 
TOGGLE  DRAWING  PRESSES 

Built  in  many  sizes,  there  is  a  standard  size  for  every 
standard  requirement.  Weighs  15,000  to  550,000 
lbs.  We  also  build  them  special  to  suit  individual 
requirements. 

They  give  superior  results  and  effect  economy  in 
drawing  and  forming,  from  heavy  stock,  irregular 
and  oblong  shaped  articles  of  large  area. 

Adapted  for  a  wide  range  of  work  including  auto- 
mobile radiators,  fenders,  stove  tops,  etc. 

Investigate,  it  costs  nothing  and  may  mean  a  con- 
siderable economy  to  you. 

'  For  Efficiency  and  Economy 

"Specify  Bliss  Presses" 
"Standard  the  World  Over" 

B h 
i  :'^ 

y- 

Am^-*^  -^T-l 

1    aSgUt 

"Patented" 
Bliss  Double  Crank   Toggle  Draining 

Press  in  production. 

E.  W.  BLISS  CO. MAIN    OFFICE 
AND     WORKS BROOKLYN,  N.  Y.,  U.  S.  A. 

BALES  DETROIT  CLEVELAND  CHICAGO  PITTSBURGH  ST.  LODIS  BOTPALO  CINCINNATI  NEW  HAVEN 

OPFlCSa    Dime  Bank  Bids.    Cleve.  Discount  BIdg.     Peoples  Gas  BldK.      Oliver  Bide.     Boatmen's  Bank  Bldg.    Marine  Bank  BIdl.    Cuion  Trust  Bldg.    2d  Mt'l  Caali  Bldg, 

American  Factories:  'Brooklyn,'N.Y.         Hastings,  Mich.  Cleveland, Ohio.         Salem, Ohio. FOBEiaH  BALES  OFFICES  AXD  FACTORIES: 

Sberland :  Foc<x&  St.,  Blackfriars  Bd..  9.  B..  Loudoa.      Norwich  Union  Chambers,  Birnungham.       France:  64  Blvd.  Tictor-Bugo,  St.  Ouea,  Paris, 
Do    191 

GontGrlorf  Grinding 

A  continuous  line  of  ground  piece»^frora  200  to  500 

feet  per  hour — and  each  piece  accurately  ground 
within  the  limits. 

No  wind  cuts — no  delays  for  centering  or  set-ups- 
no  loss  of  time  in  handling  the  pieces. 

Nothing  to  do  but  supply  the  work  to  the  wheel — the 
grinding  and  feeding  are  positive  and  automatic. 

Think  of  the  enormous  production  possibilities  and  re- 
duction of  grinding  costs  when  a  Detroit  Centerless 

Grinder  is  on  the  job. 

We  would  prefer  to  give  you  att  the  iaets, 
Yotar  name  aitd  address? 

(D)[E¥[ffi®DT, 
6523-45  StAiDitMinieSt 

LWffl 
MOCIHI.- 
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Grln^ng  Machines,  Snrface 
Blanchanl  Mach    Co.    Cambridire 
Brown  &  Sharpe  Mfg.  Co..  Providence 
Detroit  Mch.  Tool  Co..  Detroit 
Pi.imond   Mach.   Co..    Providence 
Graham  Mfy.  Co..   Providence 
HeaM     Mach.    Co.     Worcester 
Newton  Mach.   Tool  Wks..   Phila. 
Rowbottom  Mach.   Co..   W.atcrbury 

Safety    Emery    Wheel    Co..    Sprinsr- 

Wilmarth  &  Morman  Co..  Grand 
Rapids 

Grinding  Machines,  t'nlversal Brown  &  Sharpe  Mfg.  Co..  Providence 

Chicago  Pneumatic  Tool  Co..  H.   Y. 
Gisholt   Mch     Co..   M.Tdison 

Greenfield  Tap  *  Die  Corp.  Greenfield 

Landis.    Tool    Co..    Waynesboro 

iVilmarth    &    Morman    Co..     Grand 
Rapids 

Grinding  Wheels 
Carborundum  Co..  Niagara  FalU 
Dickinson.   Thomas   L..    NY. 

Safety    Emery    Wbeel    Co..    Spnng- 
fleld.    O.  „       .^„ 

Sterling  Grind.  Wheel  Co..  Tiffln. 
Vitrified  Wheel  Co..  Westteld 

Guides,   Elevator  _         „ 
Standard    Gauge    Steel    Co.,    Bearer 

Kails 

Gnn-Barrel  Machinery 
Baush  Mch.  T.  Co.  .Springfield.  Mass. 

Hammers.  Drop 
Bradley  t  Son.  C.  C.  Syracuse 
Niles-BementPond  Co..  N.  Y. 

Rammers,    Forginjf 
Kazel  Eng.  &  Mch.  Wks.,  Philadel- 

phia 

Hammers.   Pnenmatle 
Chicago  Pnen.  Tool  Co..  M.  T. 

Rammers,  Power 
Bliss  Co..   E.  W..   Brooklyn. 
Bradley  &  Son.  C.  C.  Syracuse 
Nazel  Eng.  4  Mach.  Wks.,   Phila. 
NilesBementPond  Co..  N    Y. 
Ryersoo  &  Son.  Joseph  T..  Chicago 
West  Tire  Setter  Co..   Rochester. 

Handles.  Machine 
Rockwood   Sprinkler  Co.,   Worcester 

Hangers.  Shafting 
Armstrong  Bros,  Tool  Co..  Chicago. 
Brown  &  Sharpe  Mfg.  Co.,  Providence 
Gurney  Ball  Bearing  Co..  Jamestown 
Jones  Fdry.   It  Mch.  Co.,   W.   A.. 

Chicago 
Royersford     Fdry.     &     Mach.     Co.. 

Royersford 

Hardness  Testing  Apparatus 
Shore  Instrument  &  Mfg.  Co..  N.  Y. 

Heaters,  Electric  Water 
Bridgeport  Mch.  &  T.  Mfg.  Co., 

Bridgeport 

Robbing   Machines 
Cincinnati    lOl   Gear  Cut.   Mch.  Co, 
Gould  &  Ebcrhardt.  Newark 

Newark  Gc.  'lut  Mch.  Co..  Newark 

Rnlis 
Brown  &  Sharpe  Mfg.  Co..  Providence 
Greenfield  Tap  &  Die  Corp.  Greenfield 
National  Tool  Co..  Cleveland. 
Newark  Gear  Cut  Mch.  Co..  Newark 
Union  Twist  Drill  Co.,  Athol. 

Hoist*  A  Cranes,  Electric 
Link-Belt  Co..  Chicago.  Philadelphia 
Niles-Bement-Pond  Co.,  N.  Y. 
Northeni   Eng.  Works.   Detroit. 
Pawling   &   Hamischfeger  Co..   Mil- 

waukee 
Toledo  Crane  Co..  Bucyrus 

Hoists.  Hand 

Canton  Fdry  &  Mach.  Co.,  Canton 
Chisbolm-Moore  Mfg.  Co..  Clevelano 
Ford  Chain  Block  &  Mfg.  Co..  Phila. 
Hanington  Son  &  Co..  Ed..  Phila. 

Hoists,   Pnenmatle 
Chicago  Pnetimatic  Tool  Co..  N.  T. 
Pullivan  Mchy  Co..  Chicago 

Hold«rs-On.  Fnenmatle 
Chicago  Poetunatlc  Tool  Co..  S.  T. 

Hydranlle  Leatlter 
Schieren  Co..  Chas  A..  N.  T. 

Hydranlle  Machinery 
Hydraulic  Press  Mfg.  Co..  Mt.  Gllead 
Wataon-Stillman  Co..  N.  T. 

iiK^«irmmimiit^ 

i^WHAT  AND  WHERE  TO  BUY  i 
Igniters,  Gas  Engine 
Doehler  Die  Castins  Co..   Brooklyn. 

Indicators,  Speed  and  Test 
Brown  ASharpcMfg.  Co..  Providence 
Marvin  &  Casler  Co..  Canastota 
Starrelt  Co.,  L.  S..  Athol. 

Jacks,  Hydraulic 
Watson-Stlllman  Co..  N.  T. 

Jacks,  Planer  _^, 

Armstrong  Bros    Tool  Co.,  Cnicaro. 

Japans Hilo  Varnish  Corp,  Brooklyn 

Jigs  and  Fixtores    (See  Contract Work) 

Kettles,  Suda 
Brown  &  Sharpe  Mfg.  Co.,  Providence 
Gra.v   &   Prior  Mach.  Co..   Hartford. 
Manufacturing   Equip.   &   Eng.  Co.. 

Farmingham. 

Keyseating  Machines 
Baker  Bros..  Toledo 
Lapointe  Co..  J.  N..  New  London 
Lapointe   Mach.    Tool   Co..    Hudson. 
Mitts    &   Merrill.    Saginaw. 
Morton  Mfg.  Co..  Muskegon  Heights. 
Newton    Mach.    Tool    Wks..    Phila. 
Niles-Bement-Pond  Co.,  N.  Y. 

Keys,  Machine 
Moltrup  Steel  Products  Co.,   Beaver 

Falls 
Morton  Mfg.  Co..  Muskegon  Heights. 
Whitney  Mfg.  Co..  Hartford. 

Knurl  Holders 
Willirams  &  Co.,  J.  H.,  Brooklyn. 

Lathe  Attachments 
Ames    Co..    B.   C.    Waltham 
Flather  &  Co.,   Nashua 
Rivetl  Lathe  &  Grinder  Co.,  Boston 
Walcott  Lathe  Co.,  Jackson 

Lath:;  Tools 
Armstrong  Bros.  Tool  Co.,  Chicago 
Gisholt  Mch.  Co..  Madison 
Lovejoy  Tool  Co..  Springfield.   Vt. 
Williams  &  Co.,  J.  H.,    Brooklyn 

Lathes,   Automatic   and  Semi  Auto- 
matic 

Gisholt  Mch.  Co..   Madison 
Jones  &  Lamson  Mach.  Co..  Spring- 

field. Vt. 
Reed. Prentice  Co..   Worcester 
Steinle  Turret  Mach.  Co.,  Madison. 

Lathes.   Bench 
Ames  Co..  B.  C.  Waltham 
Blount  Co..  J.  G..  Everett 
Diamond    Machine    Co..    Providence 
Greenfield  Tap  &  Die  Corp.  Greenfield 
Hjoith  Lathe  &  T.  Co..  Boston. 
Potter   Tool    &    Mch,    Wks,.    N,    Y, 
Rivett  Lathe  &  Grinder  Co..  Boston 
Seneca  Falls  Mfg.  Co..  Seneca  Falls. 
South  Bend  Lathe  Wks.,  South  Bend. 
Stark  Tool  Co..   Waltham 
Van  Norman  Mach.  Tool  Co.,  Spring- 

field.  Ma^s, 
Wade-American  T.  Co.,  Waltham 

Lathes,  Boring 
Gisholt  Mch.  Co..  Madison 
Niles-Bemept-Pond  Co.,  N.  Y/ 

Lathes,      Chucking      (See      Lathes, 
Horizontal  Turret) 

Lathes,   Engine 
American  Tool   Wks.  Co..  Cincinnati, 
Barnes  Co..  W.  P.  &  John.  Rockford 
Barnes  Drill  Co..  Rockford 
Blount  Co..  J,  G..  Everett 
Bradford  Mach.  Tool  Co..  Cincinnati 

Carroll-JamiCBon  Mch.  T,  Co,,Batavia  ' 
Champion  Tool  Wks,  Co..  Cincinnati, 
Fitchburg  Mach.  Wks..  Fitchburg 
Flather  &  Co..  Nashua 
Gisholt  Mch,   Co.,   Madison 
Greaves,  Klusman  T,  Co.,  Cincinnati 
Hamilton   Mch.   Tool  Co..    Hamilton 
LeBlond    Mach,    Tool    Co.,    R,    K.. 

Cincinnati 
Lodge    &    Shipley   Mach.    Tool    Co.. 

Cincinnati 
Monarch  Mach.  Tool  Co..  Sidney.  O, 
Morris    Mach,   Tool   Co,,    Cincinnati 
Mueller  Mach.  Tool  Co..  Cincinnati 
Niles-Bement  Pond  Co.,  N.  Y. 
Reed-Prentice    Co..    Worcester 
Robbins  Mch,  Wks..  Worcester 
Rockford   (111)   Drilling  Mach.  Co. 
Rockford    (111.)    Tool   Co 
Byerson   &  Son.  Joseph  T..  Chicago 
Seneca  Falls  Mfg.  Co.,   Seneca  Falls 
Sidney    Mch,    Tool    Co,,    Sidney 
South  Bend  Lathe  Wks,    South  Bend 
Springfield  Mch.T.Co.,  Springfield.  O. 
Walcott  Lathe  Co..  Jackson 
Whitcomb-BlaisdcU      M.      T       Co.. 

Worcester 

Latlies,   Extension   and   Giiji 
American  Tool  Wks.    Co..    Cincinnati 
Barnes    Drill   Co.,    Rockford 
Harrington  Son  &  Co..  Ed„  Phila. 
Niles-Bement-Pond  Co.,  N.  Y. 

Lathes,  Foot  Power 
Barnes  Co..  W,  F,  &  John,  Rockford, 
Greenfield  Tap  &  Die  Corp.  Greenfield 
Seneca  Falls  Mfg.  Co..  Seneca  Falls 

Lathes,    Horizontal    Turret 
Acme    Mach,    Tool    Co,,    Cincinnati 
Foster  Mach,  Co,.   Elkhart 
Gisholt  Mch.   Co..    Madison 
International  Mach.  Tool  Co..  In- 

dianapolis 
Jones  &  Lamson  Mach.  Co..  Spring- 

field,  Vt, 
Millholland    Mch,    Co..    Indianapolis 
Reed-Prentice    Co..    Worcester 
Steinle  Turret   Mach    Co..   Madison 

Lathes.     Polishing     (See     Polishing 
and  BuHing) 

Lathes,  Speed  and  Hand 
Blount  Co,.   J.   G,,    Everett 
Brown  Sc  Sharpe  Mfg,  Co,,  Providence 
Diamond    Machine    Co,.    Providence 
Flather  Mfg.  Co..   Nashua 
Garvin    Mach.    Co..    N.    Y. 
Greenfield  Tap  &  Die  Corp.  Greenfield 
Seneca  Falls  Mfg.  Co.,  Seneca  Falls 

Lathes,  Threading 
Automatic     Mach.     Co.,     Bridgeport 
Flather  Mfg.   Co..  Nashua 
Rivett  Lathe  &  Grinder  Co.,  Boston 

Lathes,  Vertical  Turret 
dullard  Mach.  Tool  Co.,  Bridgeport 

Lathes,  Wood  Turning 
Barnes  Co,,  W,  F.  &  John.  Rockford. 
Blount  Co.,  J,   B,.   Everett, 
Seneca  Falls  Mfg.  Co.,  Seneca  Falls 

Letters  and  Figures 
Brown  &  Sharpe  Mfg.  Co.,  Providence 
Hoggson    &    Pettis    Mfg.    Co.,    New 

Haven 
Pannier  Bros.  Stamp  Co.,  Pittsburgh 

Lockers,   Clothes 
Manufacturers   Equip.   &   Eng.  Co.. 

Framingham. 

Lubricants 
Oakley  Chemical  Co..  N.  Y. 
Royersford     Fdry.     &     Mach.     Co.. 

Royersford 
Sun  Co..  Philadelphia 
Texas  Co..  N.  Y. 
White  &  Bagley  Co.,  Worcester 

Machinists*  Small  Tools 
.Armstroni:  Bros,  Tool  Co,.  Chicago. 
Athol  Mch.  &  Fdry.  Co.,  Athol 
Brown  &  Sharpe  Mfg,  Co..  Providence 
Randall   &  Stickney,   Waltham 
Simplex  Tool  Co.,  Woonsocket 
Starrett    Co,,    L,    S.,    Athol. 
Williams  &  Co.,  J.  H..  Brooklyn 

IMandrels,  Expanding 
Brown  &  Sharpe  Mfg.  Co.,  Providence 
Cochrane-Bly  Co.,  Rochester 
Nicholson    &    Co..    W.    H..    Wilkes- 

Barre 

Mandrels.  Solid 
Brown  &  Sharpe  Mfg.  Co.,  Providence 
Nicholson    &    Co..    W.    H..    Wilkeg- 

Barrc National  Twist  D.  &  T.  Co.,  Detroit 
Union  Twist  Drill  Co..  Athol 

Sfarkinc  ^lachines 
Luma  Ellectric  Equip.  Co.,  Toledo 
Noble  &  Westbrook  Mfg.  Co..  Hart 

lord. 

Marking      Devices       (See      Stamps, Steel) 

Metal   Finishers 
Hilo  Varnish  Corp.,  Brooklyn 

Meters,   Steam   Flow 
Norma  CJo.    of   America.   N.  T. 

Micrometer   Calipers 
Almond  Mfg.  Co..  T.  R..  Ashburnham 
Brown  &  Sharpe  Mfg.  Co..  Providence 
Randall  &  Stickney,  Waltham 
Starrett  Co.,   L.  S.,   Athol. 

Milling  Attachments 
Adams  Co..    Dubuque. 
Becker  Milling  Mch.  Co..  Hype  Park. 
Brown  &  Sharpe  Mfg.  Co..  Providence 
Cincinnati    (O.)    Milling  Mach.  Co. 
Garvin    Mach.    Co..    N.    Y. 
Ingersoll  Milling  Mach.  Co..  Rockford 
Kearney   &   Trecker  Co..   Milwaukee 
Kempsmith  Mfg.  Co.,  Milwaukee, 
LeBlond    Mach,    Tool    Co..     R.    K.. 

Cincinnati. 
Standard   Eng.   Wks.,  Pawtucket. 
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Milling   Machines,    Automatic 
IJrawii  &  Sharpe  Mfg.  Co..  I*rovidenc 
Cinciiiiiali    lO.  I    MrlliTu:  Ma.'h.  Co. 
Ingcrsoll  Mill  Mch.  Co..   Rockford 

Milling  Machines  Bench 
Ames  Co..    B.   C,   Waltham. 
Stark    Tool    Co..    Waltham 
Van  Norman  Mach.  Tool  Co..  Spring, 

field.    Mass, 

Milling  ̂ lachines,  Continnons 
Ingcr,>*ull    Mill    Mch,    Co..    Rockford 
Newton  Mach.  Tool  Wks.,  Phila. 

Milling   :\Iarhines.   Duplex 
Cincinnati    (O.)    Milling  Mach,  Co. 
Ingcrsoll  Mill  Mch,  Co..  Rockford 
Kiuslit  Mchy,  Co.,   \V.    B„   St,  Louis, 
Newton  Mach,  Tool  Wks.,  Phila. 

Milling   Machines,   Hand 
Becker  Milling  Mch,  Co..  Hyde  Park, 
Brown  &  Sharpe  Mfg.  Co.,  Providence 
Cincinnati    (O,)    Milling  Mach,  Co, 
Fox  Machine  <^o..  Jackson.  Mich. 
Garvin    Mach.    Co..    N.    Y. 
Staiuiard    Eng.    Wks..    Pawtucket. 
Van  Norman  Mach.  Tool  Co..  Spring- 

field.   Mass. 

Whitney   Mfg.   Co..    Hartford. 

Milling    Machines,    Horizontal    and Planer    Type 

Beaman    &    Smith    Co..    Providence 
BetlB  Mach.  Co..  Rochester. 
Ingcrsoll  Milling  Mch.  Co..  Rockford 
Newton    Mach.    Tool    Wks,,    Phlia 
Niles-Bement-Pond  Co.,  N,  Y. 

Milling  Machines,  Plain 
Becker  Milling  Mch.  Co..  Hyde  Park. 
Belts   Mach.   Co..    Rochester 
Brown  &  Sharpe  Mfg.  Co.,  Providence 
Cincinnati    (O.)    Milling  Mach.  Co. 

Cochrane-Bly  Co..  Rochester Fox  Machine  (3o..  Jackson.  Mich. 
Garvin   Mach.  Co..   N.   Y. 
Ingcrsoll  Milling  Mch.  Co..  Rockford 
Kearney    &   Trecker  Co..   Milwaukee 
Kempsmith     Mfg.     Co.,     Milwaukee 
LeBlond    Mach.    Tool    Co..     R.    K.. 

Cincinnati 
Newton  Mach.  Tool  Wks..  Phila. 
Byerson  &  Son.  Joseph  T..  Chicago 
Standard   Eng.    Wks..    Pawtucket 
Van  Norman  Mch.  Tool  Co..  Spring- 

field. Mass. 

Milling   Machines,  Portable 
Ingcrsoll  Mill  Mch.  Co..  Rockford 
Newton    Mach.    Tool    Wks..     Phila. 
Underwood  Corp..  H.  B..  Phila. 

Milling  Machines,  Thread 
Automatic  Mach.  Co..   Bridgeport 
Foster   Mach.    Co..    Elkhart 
Gisholt   Mch.   Co..   Madison 
Hall   Planetary  Thread  Milling  Mch. 

Co.,    Philadelphia 
Harrington  Son  &  Co..  Ed..  Phila. 
Newton  Mach,  Tool   Wks..  Phila. 
Waltham   Mach.    Wks..    Waltham 

Milling   Machines,   ITniversal 
Becker  Milling  Mch.  Co.,  Hyde  Park, 
Brown  &  Sharpe  Mfg,  Co,,  Providence 
Cincinnati    (0,1   Milling  Mach.  Co. 

Cochrane-Bly  Co..   Rochester 
Fox  Machine  Co..  Jackson.  Mich. 
Garvin  Mach,  Co,,  N,  Y. 
Ingersoli  Mill  Mch.  Co..  Rockford 
Kearney   &   Trecker  Co.,    Milwaukee 
Kempsmith     Mfg.     Co.,     Milwaukee 
LeBlond  Mach.  T.  Co.,   R.   K..   Cin- 

cinnati 
Byerson  &  Son,  Joseph  T.,  Chicago 
Van  Norman  Mach.  Tool  Co..  Spring- 

field.   Mass, 

Milling  Machines,  Vertical 
Becker  Milling  Mch.  Co.,  Hyde  Park, 
Betts  Mach,  Co,,   Rochester 
Brown  &  Sharpe  Mfg,  Co.,  Providence 
Cincimiati   (O.)  Milling  Mach.  Co. 
Cochrane-Bly  Co..  Rochester 
Garvin   Mach,  Co,,   N,   Y, 
Ingcrsoll  Milling  Mach,  Co..  Rockford 
Kearney   &  Trecker  Co.,  Milwaukee, 
Knight  Mchy.  Co..  W,  B„  St,  Louis 
LeBlond  Mach,  Tool  Co,,  R,  K..  Cin- 

cinnati 
Newton   Mach.  Tool  Wks,,   Phila. 
Niles-Bement-Pond  Co..  N,  Y, 
Van  Norman  Mach.  T.  Co..  Spring- 

field. Mass, 

Milling  Mnchiiies.  Worm 
Cleveland  Auto  Mach,  Co..  Cleveland 
Newton  Maih,  Tool  Wks,,  Phila, 
Waltham    Mach,    Wks,,    Waltham 

Milling  Tools,  Adjustable,  Hallow 
Geometric  Tool  Co..  New  Haven 

Motors.  Eleetrie 
Allis-Chalmcrs  Mfg.  Co..  Milmankee 
Burke  Elect,  Co..  Erie 
General  Electric  Co.,   Schenectady 
Reliance  Elect.  &  Eng.  Co..  Cleveland 
Weetinghouse  Elect.  &  Mfg.  Co..  E. 

Pittsburgh 
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HOW  ARE  YOU    O 
GOING  TO  DO  IT  • 
When  the  big  boss  calls  for  lower  manufacturing  cost  ? 
When  that  new  piece  must  be  brought  out  in  quantity? 
When  a  machined  surface  of  better  quality  is  required? 
When  you  are  faced  with  the  problem  of  better  work  at 
a  faster  rate? 

BLANCHARD 
HIGH  POWER  VERTICAL  SURFACE 

GRINDERS 
Are  the  answer  whenever  the  machining  in  question  is   a  flat 
surface  operation. 
Let  us   show  you  the  production   possibilities  of  the  Blanchard 
Grinder  on  your  own  jobs! 
Write   for   the   Blanchard    Grinder   Data   Book,    or   send   us   a 

blueprint  of  that  piece — now. 

"A  BETTER  PRODUCT  FOR  LESS  MONEY!" 

The  Blanchard  Machine  Company 
64  State  Street,  Cambridge,  Mass. 

REPRESENT ATIA'ES:  UNITED  STATES:  Henry  Prentiss  &  Co..  Inc..  Motch  &  Merryweather  Co.,  Marshall &.  Huschart  Machinery  Co..  W.  E.  Shipley  Machinery  Co..  Kemp  Machinery  Co..  Robinson.  Cary  &  Sands  Co.; 
Pacific  Tool  &  Supply  Co.,  The  Hendrie  &  Bolthoff  Manufacturing  &  Supply  Company.  CANADA:  Williams 
&  Wilson,  Ltd.,  P.  F.  Barber  Machinery  Co.  GREAT  BRITAIN:  C.  W.  Burton,  Griffiths  &  Co.  FRANCE; 
Aux  Forpres  de  Vulcain.  ITALY,  SWaTZERLAND.  BELGIUM,  SPAIN  and  PORTUGAL;  Allied  Machinery 
Co.  of  America.     SWEDEN:     A.  B.  Rylander  &  Asphind. 

THE  NO.  16  BLANCHARD  GRINDER 

Gleason  Burnishing  Machine 
May  Also  Be  Used  For  Lapping 

Burnishing  spiral  bevel  pinions 

before  hardening  and  lapping 

both  gears  and  pinions  after 

hardening  are  now  being  done 

by  many  gear  manufacturers; 

rejections   are    greatly   reduced. 

Let  us  submit  detaits 

Gleason  Works 
Rochester,  N.  Y. 
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Nnt    Tappm    (S«e    Bolt    and    Nnt 
Machinery ) 

Oil  ana  Gnate  Tops        „ 
Bay   State   Stamp  Co..   Worcester 
Bowcn     Products     Corp..     Auburn. 
Gits  Bros.  Mtg.  Co..   ChicaKO 
Tucker.    W.   A.   &   C.   F.,   Hartford 

Oils 
Sun  Co..  Philadelphia 
Tei.ts  CO..  N.  Y.  _ 
While  &  Baeley  Co.,  Worcester 

iiiiSNiMumininKSM nK£>imiiiiiiiiiHaRSMiiiiimiimika*iiiiniuiHii*^<tiHtniiWHC^ 

WHAT  AND  WHERE  TO  BUY  | 
Tresses,  Foot  and  Hand 
Atlas  Press  Co..  Kalamazoo 
Bliss  Co..   E.    W..    Brookl.vn 
Ferracute  Mach.  Co..  Bridgcton 
Shuster  Co..   F.  B..    New    Haven 
Taylor   &   Fenn   Co.,    Hartlord 

Presses,  Forcing 
Ams  Mach.  Co..  Max,  N.  Y. 
Atlas  Press  Co..  Kalamazoo 
Barjies  Co..  W.  F.  &  John,  Rocklord 
Hydraulic  Press  Mfg.  Co.,  Mt.  Gilead 
Lucas    Mach.    Tool    Co.,    Cleveland 

Oxygen  „ 
Linde  Air  Products,  N.  Y. 

Paeklns.  Hydranlle 
Schieren  Co..   Chas.  A..  N.  Y. 

Paints,  Maehlneo' 
Kilo  Varnish  Corp.,  Brooklyn 

Pattern  Shop  >Iarhlnery 

(See  U'oudwurkiiig  Machinery) 

Patterns,  Wood  and   Metal 
Mehl  Mach.  Tool  &  Die  Co.,  Roselle. 

Pipe  UendinE  Machines 
Harrington  Son  &  Co..  Edwin,  Phila. 
Underwood    Corp..    H.    B.,    Phila. 

Pipe    Cutting    and    Threading    Ma- 
chines 

Bignall     &     Keelcr     Mach.      Wks.. 
Edwardsviilc. 

Fox  Machine  Co..  Jackson,  Mich. 
Greenfield  Tap  &  Die  Corp.  Greenfield 
Harrtngton  Son  Sc  Co..  Edwin.  Phila. 
Landis    Mach.    Co..    Waynesboro 
MerrcU    MfB.    Co..    Toledo 
Murchey  Mch.  &  Tool  Co.,  Detroit 
Ryerson  &  Son.  Jos.  T.,  Chicago 
Saunders  Sons,   D.,    Yonkers 

Pipe  Fitters'  Tools 
Bullcrflcld  Sc  Co..  Derby  Line. 
Greenfield  Tap  A  Die  Corp.  Greenfteld 
Saunders  Sons.  D..  Yonkers 
Williams  &  Co.,  J.  H..  Brooklyn 

Planing  Machines 
American  Tool  Wks.  Co..  Cincinnati 
Belts    Machine   Co..    Rochester 
Cincinnati  Planer  Co..  Cincinnati 
Hamilton   Mch.   Tool   Co..   Hamilton 
Liberty  Mch.  Tool  Co..   Hamilton 
Newton    Mach.    Tool    Wks.     Phila. 
NilcsBcment-Pond  Co.,  N.  Y 
Byerson  &  Son,  Joseph  T.,  Chicago 
Sellers   &  Co..   Wm..   Philadelphia 
Whitcomb  Blaisdell    Mch.    Tool    Co.. 

Worcester 

Plaoing  Machines,  Rotary 
Newton  Mch.  Tool  Wks..  Phila. 
Nilee-Bement-Pond  Co.,  N.  Y. 
Cnderwood    Corp.,    H,    B.,    Phila. 

Plate  Rolls 
Nilee-Bement-Pond  Co..  N.  Y. 

Pneumatic  Tools 
Anderson  Bros.  Mfg.  Co.,  Rockford 
Chicago  Pneu.  Tool  Co.,  N.  Y. 

Polishing  and  Buffing  Machines 
Barnes  Co.,  W.  F,  &  John,  Rocklord 
Blanchard     Mach.     Co..     Cambridge 
Blount   Co..   J.   G..    Everett 
Brown  &  Sharpe  Mfg.  Co..  Providence 
Bryant  Church   Grinder  Co..   Spring- 

field. Vt. 
Diamond    Mach.    Co..    Providence 
Gardner  Mch    Co..    Beloit 
Glow  Elin.  Co..  Cincinnati 
Greenfield  T,ip  4  Die  Corp.  Greenfield 
Hcald   Ma<h    Co     Worcester 
Landis   Tool    Co..    Waynesboro 
Newton  Mach    Tool  Wks..   Phila. 
Potter  Tool  Sl  Mach.  Wks..  N.  Y. 
Rivett  Lathe  St  Grinder  Co..  Boston 
Rowbottom    Mach.    Co..    Waterbury 
Royersford     Fdry.     &     Mach      Co., 

Royersford 
Safety    Emery    Wheel    Cb.,    Spring- 

fUld,  O. 
Union    Twist    Drill  Co.,    Athol 
Van   Norman  Mch.  T,  Co.,   Spring- 

field,  Mass. 

PrtsKS,  Arbor 
Atlas  Press  Co..  Kalamazoo 
Barnes  Co..  W.  F.  &  John.  Rockford 
Nicholson    &    Co..    W.    H„    Wllkes- 

Barre 

Presses,  Broaehlng 
Atlas  Press  Co.,  Kalamazoo 

Pressea,  Drop  and  Forging 
Ams  Macb.  Co..  Max,  N.  Y. 
BUss  Co..  E.  W..   Brooklyn 
Elmes  Eng.  Wks..  Chas.  F..  Chicago 
Nlles-Bement-Pond  Co.,  N.  Y. 
Toledo  Mach.  &  Tool  Co.,  Toledo 

Presses,  Hydraulic 
Jurroughs  Composition  Mchy  Corp., 
Newark  .  , 

Elmes  Eng.  Wks.,  Chas.  F.,  Chicago 
Hydraulic  Press  Mlg.  Co.,  Mt.  Gilead 
Nilcs-Bement-Pond  Co..  N.  Y. 
Watson-Stillman  Co.,  N.  Y, 

Presses,  Power 
Ams  Mach.  Co.,  Max,  N,  Y.      ,  _     ̂ 
Barnes  Co.,  W.  F.  &  John.  Rockford 
Bliss  Co..    E.   W..    Brooklyn 
Ferracute   Mach.   Co..   Bridgeton 
Loy  &  Newrath  Co.,  N.  Y. 
Rowbotiom    Mach.    Co..    Waterbury 
Stoll   Co..    D.    H..    BuBalo 
Toledo    Mach.    &    Tool   Co.,    Toledo 
V.  &  O.  Press  Co.,  Glendale,  N,  Y. 

I'rcssps    Screw 

Barnes  Co.,  W.  F.  &  John,  RocUford 
Bliss  Co..   E.   W.,  Brooklyn 

Profiling  Machines 
Becker  Milling  Mch.  Co.,  Hyde  Park. 
Cochrane-Bly  Co..  Rochester 
Garvin  Mach.  Co..  N.  Y. 
Newton    Mach.    Tool    Wks.,    Phila. 
Stark  Tool   Co,    Waltham 
Wade-American  T,  Co..  Waltham 

Pnlley  Turning  and  Baring  Machines 
American  Tool  Wks.  Co..  Cincinnati 
Nilcs-Bement-Pond  Co..  N.  Y. 

Pulleys,  Cork  Insert 
American   Pulley   Co.,    Philadelphia 

Pulleys  Metal 
American  Pulley  Co..  Philadelphia 
Brown  Co.,  A.  &  F..  N.  Y. 
Brown  &  Sharpe  Mfg.  Co.,  Providence 
Caldwell  &  Son  Co..  H.  W..  Chicago 
Johnson  Mach.  Co..  Carlyle,  Man- 

chester. 
Jones  Fdry.  &  Mch.  Co.,  W.  A., 

Chicago 

Pumps,  Hydraulic 
Burroughs  Composition  Mchy  Corp., 

Newark 
Elmes  Eng.  Wks..  Chas  F..  Chicago 
Hydraulic  Press  Mlg.  Co..  Mt.  Gilead 

Pumps,   Lubricant   and   Oil 
Brown  &  Sharpe  Mfg.  Co.,  Providence 

Pumps,  Power 
Sullivan  Mchy.  Co..  Chicago 

Punches,    Center 
Brown  &  Sharpe  Mfg.  Co.,  Providence 
Starrett  Co..  L.  S.,  Athol. 

Punches,  Hand 
Armstrong-Blum  Mfg.  Co.,  Chicago. 

Punches,  Pofwer 
Buffalo  Forge  Co..   Buffalo 
Ferracute  Mach.  Co..  Bridgeton 
Mitts   &  Merrill,   Saginaw 
Royersford  Fdy.  &  Mach.  Co.,  Royers- ford 

Rverson  &  Sons.  Joseph  T.,  Chicago 
Watson-Stillman  Co.,  N.  Y, 

Pyrometers,  Electric 
Bristol  Co.,    Waterbury, 

Rack    Cnttlng    Machines 
Gould  &  Eberhardt.  Newark 
Newark  Gear  Cut  Mch.  Co.,  Newark 

Rack  Machine 
Standard    Gauge    Steel    Co,,    Beaver 

Falls 

Racks,  Cut 
Moltrup  Steel  Products  Co.,  Beaver 

Falls 

Kacks,  Storage  (See  Furniture,  Ma- chine Shop) 

Radiators,   Japanning    Oven 
American   Gas   Furnace  Co.,    N.   Y, 

Rammers,  Foundr.v 
Brown  Sc  Sharpe  Mfg.  Co..  Providence 
Chicago  Pneumatic  Tool  Co..  N.  Y. 

Ruwiiide,    Rolie 
Schieren  Co,,  Chas.  A.,  N,  Y. 

Reamer,  Holders 
Gisholt  Mch.  Co.,  Madison 
Victor  Tool  Co.,    Waynesboro 

Reamers,  Adjustable 
Hannifin  Mfg.  Co.,  Chicago 

Reamers,  Expanding 
Brubaker  &  Bros.  Co.,  W.  L.,  N.  Y, 
Detroit  Twist  Drill  Co.,  Detroit 
Gisholt  Mch.  Co..  Madison 
Greenfield  Tap  &  Die  Corp.  Greenfield 

Reamers,  Solid 
Butterficld  &  Co..  Derby  Xjne. 
Buckeye    Twist    Drill   Co.,    Alliance. 
Buttcrfleld    &   Co..    Derby    Line.    Vt. 
Detroit  Twist  Drill  Co.,  Detroit 
Gammon     Holman    Co..    Manchester 
Morse  Twist  D.&M.  Co..  New  Bedford 
National    Tool    Co.,    Cleveland. 
National  Twist  D.  &  T.  Co..  Detroit 
Reed    Mfg.    Co..    Erie. 
Union  Twist  Drill  Co..  Athol. 
Whitman  &  Barnes  Co.,   Akron 

Reamers,  Taper 
Brown  &  Sharpe  Mfg.  Co.,  Providence 
Gammon-Holman  Co..  Mafchesler 
Greenfield  Tap  &  Die  Corp.  Greenfield 
Union  Twist  Drill  Co.,  Athol 

Recorders,  Pressure 
Bristol  Co.,  Waterbury. 

Recorders,    Temperature 
Bristol    Co.,     Waterbury, 
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Saws,  Metal  Band 
American  Saw   &  Mfg,  Co.,   Spring- 

field.   Mass. 
Hunter  Saw  &  Mch.  Co.,  Pittsburgh 
Silver  Mfg.  Co..  Salem 

Saws,  Metal  Cutting 
Brown  &  Sharpe  Mfg.  Co.,  Providence 
Cochrane-Bly  Co.,  Rochester 
Hunter  Saw  &  Mch.  Co.,  Pittsburgh 

Recorders,    Time 
Gisholt  Mch,  Co., Madison 

Rheostats 
Westinghouse   Elec.   &  Mfg.  Co, 

E.  Pittsburgh 

Rivet,    Heating 
Kobert  Mach  Co., New  York 

Rivet   Making   Machinery 
Cook  Co..   Asa  S..   Hartford. 
National  Machinery  Co.,  TiflBn. 

Rivet  Sets 
Chicago  Pneu.  Tool  Co.,  N.  Y, 

Riveting  Machines 
Chicago  Pneumatic  Tool  Co..  N,  Y. 
Grant  Mfg.  &  Mach.  Co..  Bridgeport 
Robert   Mach    Co..    New   York 
Ryerson  &  Son,  Jos.  T.,  Chicago 
Shuster  Co..  F.  B.,  New  Haven 
Townsend  Mfg.  Co..  H,  P.,  Hartford. 

Rod  Cutters 
Tucker.  W.  A.  &  C.  P„  Hartford 

Rules,  Steel 
Brown  &  Sharpe  Mfg.  Co.,  Providence 
StaiTctt  Co..  L.  S.,  Athol. 

Rust  Preventatives 
Oakley  Chemical  Co.,  N,  Y. 

Sand    Rammers,    Pneumatic 
Chicago  Pneumatic  Tool  Co,,  N,  Y. 

Saw   Frames   and   Blades,   Hack 

American   Saw   &  Mfg.   Co..   Spring- 
field.   Mass. 

Clemson  Bros.   Inc.,  Middletown 
Diamond  S.  &  Stamp  Wks..  Buffalo 
Hunter  Saw  &  Mch.  Co..  Pittsburgh 
Napier  Saw  Wks..  Springfield.  Mass 
Starrett  Co..  L.  S..  Athol. 
Thompson  &  Son  Co..  Hy.  G.,  New 

Haven. 

Saw  Sharpening  Machines 
Cochrane  3ly  Co.,  Rochester 
Greenfield  Tap  &  Die  Corp.  Greenfield 

Saw  Tables,  Universal 
Silver  Mfg.  Co..  Salem 

Sawing  ̂ Inchlnes,  Metal 
Armstrong  Blum  Mfg.  Co..  Chicago 

Cochrane-Bly  Co.,  Rochester 
Diamond  S.  &  Stamp  Wks..  Buffalo 
Earle    Gear    &    Machine    Co..    Phila. 
Greenfield  Tap  &  Die  Corp.  Greenfield 
Napier  Saw  Wks..  Springfield,  Mass. 
Newton  Mach.  Tool  Wks..  Phila. 
Vandyck  Churchill   Co.,   N.   Y. 

Sawing  Machines,  Power  Hack 
Armstrong-Blum  Mfg.  Co..  C^binaero. 
Clemson  Bros.  Inc..  Middletown 
Diamond  S.  &  Stamp  Wks..  Buffalo 
Napier  Saw  Wks.,  Springfield.  Mass, 
Thompson  &  Son  Co..  Hy.  G..  New 

Haven. 

Saws,   Circular  Metal 
Cochrane    Bly   Co..    Rochester 
Hunter  Saw  &  Mch.  Co.,  Pittsburgh 
Napier  Saw  Wks..  Springfield,  Mass. 
Union  Twist  Drill  Co..  Athol 

Saws,  Milling Brown  &  Sharpe  Mfg.  Co..  Providence 
National  Tool  Co..  Cleveland 
Union  Twist  Drill  Co..  Athol 

Saws,  Screw  Slotting 
Brown  &  Sharpe  Mfg.  Co.,  Providence 
Union   Twist   Drill   Co.,    Athol. 
Scales 

Brown  &  Sharpe  Mlg,  Co,,  Providence 

Scraping  Outfits 
Hergi  Mfg.  Co..  Bridgeport 

Screw   Driving   Outfits 
Hergi  Mfg.  Co.,  Bridgeport 

Screw -Machine  Work 
Automatic  Products  Co..   L.  I.  City 
"Cincinnati    (O.)   Automatic  Mach.  Co. 
Eastern  Mch.  Screw  Corp.,  New  Haven 
Link-Belt    Co..    Chicago.    Phila. 
Meisel   Press  Mfg.   Co.,   Boston 
Simplex  Tool  Co.,  Woonsocket 

Screw    Machinery,    Wood    and    Lag 
Cook  Co..  Asa..  S.,  Hartford. 
Townsend  Mfg.  Co..  H.  P.,  Hartford. 

Screw   Machines,   Automatic 
Brown  &  Sharpe  Mfg.  Co.,  Providence 
(Cincinnati   (O.)  Automatic  Mach.  Co. 
Cleveland    (O.l    Auto.  Mach.  Co, 
Cone  Auto.  Mch.  Co.,   Windsor 

Screw  Machines,  Plain  of  Hand 
Acme  Machine  Tool  Co..  Cincinnati. 
Brown  &  Sharpe  Mfg.  Co.,  Providence 
Cleveland    (O),  Auto  Mch.  Co. 
Foster   Mach.   Co.,    Elkhart. 
Garvin   Mach.   Co..   N.    Y. 
Greenfield  Tap  &  Die  Corp.  Greenfield 
Jones  &  Lamson  Mach.  Co..  Spring- field. Vt. 
Millholland   Mch.  Co.,   Indianapolis. 

Brubaker  &  Bros,  Co.,  W.  L.,  N.  Y. 
Butterfleld    &   Co  ,    Derby    Lim 
Card   Mfs.  Co..   S.   W..   Mansfield. 
Greenfield  Tap  &  Die  Corp.  Greenfield 
Morse  Twist  D  &M.  Co..  New  Bedford 

Screws,  Cap  and  Set 
Allen    Mfg.    Co..    Hartford, 
Bristol  Co.,  Waterbury, 

Screws,   Machine 
Allen  Mlg.  Co..   Hartford, 
Bristol  Co..  Waterbury 

Seamless  Steel  Tubing  (See  Tnblng, 
Seamless  Steel) 

Second-Hand  Machinery 
(See  Searchlight   Section) 

Allen.  Harry  F..  N.  Y. 
Bertolette  Mch.  T.  Co..  Jersey  City 
Botwinik   Bros..    New  Haven 
Brownell  Mchy.    Co..   Providence 
Cincinnati     Planer     Co..     Cincinnati. 
Bssley.  E.  L,.  Mchy.  Co..  Chicago 
Factory  &  Mill  Supply  Co..  Boston 
Garvin  Mach.  Co..   N.  Y. 

Gelb  &  Co..  J..  N.  Y. 
Harris  Bros.,  Chicago 

Hill.  Cl.arke  &  Co..  Chicago 
Hyman  &  Sons,  Jos..  Philadelphia 
Ideal  Mchy,  Co.,  Plainsville 
Lamberg  &  Co..   A..    N.   Y 
Lucas  &  Son.  J.  L..  Bridgeport 
McMullcn  Mchy.  Co..   Grand  Rapids 
Miles    Machv    (^o..    Saginaw 

Modern  Machy  Ex..  New  York 
Morey    &  Co..   N.  Y. 
Nashville  Ind.  Corp..  Old  Hickory 
N.  J.  Mach.  Exch..  Newark 
Nile?  &  Co..   F.  H..  N.  Y. 
Niles-Bcmcnt-Pond   Co..    N.   Y, 
Osborne  &  Scpton  Mchy.  Co., 

Columbus 
Prentiss    &   Co..    Henry.    N.    Y. 
Simmons  Mach.  Co..  N.  Y. 

Standard  Mchy.  Co..  New  Haven 
Stokvis  &  Sons.   R.  S..   N.  Y. 
Toomev    Inc..    Frank.    Philadelphia 
Van  Bleick  Motor  Co.,  Monroe 
Warner  &  Swasey  Co..  Cleveland 
Wayne  Mchy    Co.,   Ft.  Wayne. 
Shafting 

Royersford  Fdry.  &  Mach.  Co., 

Royersford Strand  &  Co..  N.  A.,  (^icago 
Union  Drawn  Steel  Co.,  Beaver  Palls 
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HARDNESS- TOUGHNESS 

LONGLIFE^F^K 
The  ability  to  take  heavy 

roughing  cuts  or  light  finishing 
cuts  at  feeds  and  speeds  to 
meet  all  conditions  and  classes 
of  materials  and  machine  tools. 

You  Hte  assured  of  these 

qualities  in — 

Superior 
TREATED  BITS 

Before  and  after  heat  treat- 

ing every  bit  must  stand  a  most 

exacting  test  and  inspection — 

Highest  Quality  is  the  para- 
mount factor  in  every  bar  of 

High  Speed,  Carbon  or  Alloy 
Tool  Steel  manufactured  by 

this    Company.      Complete 
stocks  of  Rcd£>itStq>erlor 
Treated  Bits  and  bar  stock 

(standard  sizes)  carried  in  our 
warehouses,  Latrobe,  Chicago 
and  Detroit. 

Write    for    Ihe  tt^&it 

booklet. 

rocee d  with 

SAFETY 
Grinding  Wheels  and 
Grinding   Machines 

Q 

kVANADIUM-ALl«^ 

OU  aren't  taking  any  chances 
when  you  leave  your  grinding 

problems  to  the  "SAFETY" organization,  backed  by  over  a  quarter- 

century  of  service,  of  which  we're 
mighty  proud. 

We  have  not  only  taken  the  accident 
hazard  out  of  grinding  by  perfecting 
the  SAFETY  COLLAR— we  have 

also  taken  the  guesswork  out  of  diffi- 
cult metal-reduction  problems  of  all 

kinds. 

We  make  the  right  abrasive  wheel,  and 

the  right  grinder  to  get  best  results — 
including  Bench,  Floor,  Buffing,  Tool, 
Plow,  Edge,  Knife,  Surface  and  Swing 
Grinders. 

Our  catalog  is  a  SAFETY  guiele 
book.  It  will  proue  helpful.  What 
are  your  problems?  WRITE  TO- 
DAY! 

STEEL  CO 
LATROBE, 

The  Safety  Emery  Wheel  Co. 
2258  Columbus  Ave.,  Springfield,  Ohio 

iisnK      Hit  uiK     fHiuiifflBir    niTmkti. «.      muiin 

utUK  n     iiiw  '■  ■  WTM  ucwoso    mirMiriitis    [mcmiiiTr''  si  imt 
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Shapn.  CoW-Drawn  Special  Stetl 
Moltrup  Steel   Products  Co.,   Beaver 

Falls 
New   England   D.  S.  Co..   Mansfield. 
Standard    Gauge    Steel    Co..    Beaver 

Falls 
Onion  Drawn  Steel  Co..  Beaver  Fall*. 

Shaping  Machines 
American  Tool  Wks.  Co..  Cincinnati. 
Cincinnati    Shaper    Co..    Cincinnati. 
Cochrane-Bly  Co..  Rochester 
Gould    (c    Eberhardt.    Newark 
Kelly  Co..  R.  A..  Xenia. 
Lynd-Fanauhar    Co..     Bolton. 
Morton   Mfg.  Co..  Muskegon  Heights. 
Newlon     Maoh.    Tool    Wks..     Phila. 
Niles-BementPond  Co.,  N.  Y 
Byerson  &  Son.  Joseph  T.,  Chicago 
Smith    i   Mills   Co..    Cincinnati. 
Springfield  Meh  T.Co.,  Springfield.  O. 
Steel  Prod.  Eng.  Co..  Springfield 
Whipp  Mch.  T.  Co.,  Sidney 

Shear.  Blade* 
Cleveland   (O.)   Knife  &  Forge  Co. 

Shears,  Hand 
Armstrong-Blum  Mfg.  Co..  Chicago. 
Tucker.   W.  A.  &  C.  F..  Hartford. 

Shears,  Power 
Buffalo   Forge  Co..    Buffalo 
Ferracute  Mach.  Co..  Bridgeton,  N.J. 
Loy  t,  Newrath  Co..  N.  Y. 
Mitts  &  Merrill.  Saginaw 
Royersford     Fdry.     &     Mach.     Co., 

Royersford 
Stoll  Co..  D.  H..  Buffalo. 
Toledo  Mach.  &  Tool  Co..  Toledo. 

Sheet  Metal   Working  Slachlnery 
Ams  Mach.  Co..  Max    N.  Y. 
Blias    Co..    E.    W..    Brooklyn 
Ferracute   Mach.   Co..   Bridgeton 
Ryerson  &  Son.  Joseph  T.,  Chicago 
Savage  Co..    W.  J..    Knoxville. 
Toledo  Mach.  &  Tool  Co.,   Toledo. 

Shelving,   St<«l 
NUes-Bement-Pond  Co..  N.  Y. 

Slide  Bests 
Milliken  Mch.  Co..  West  Newton 

Slotting  Machines 
Bttts  Mach.  Co..  Rochester. 
Cochrane-Bly  Co.,  Rochester 
Garvin   Mach.   Co..   N.  Y. 
Newton  Mach.  Tool  Wks.,  Phila. 
Sellers  &  Co.,  Wm..  Phila. 

Sockets  and  Sleeves 
Detroit    Twist   Drill  Co..   Detroit 

Soldering  Equipment 
Luma  Elect.  Equip.  Co..  Toledo 

Special    Machinery   and   Tools    (Sea 
Contract   Work) 

HaSimlHinililH»S*iimiimnlRKSNIIUUiHIIHaSi(lllinlMI»^ 

I  WHAT  AND  WHERE  TO  BUY  | 
Vol.  56,  No.  26 

American  Machinist 

Speed  Reducers 
Jones  Fdry.  &  Mch.  Co.,   W.  A., 

Chicago 
Philadelphia  Gear  Wka.,  Phila. 

Sprockets  and  Chains 
Baldwin  Chain  &  Mfg.  Co.  Worcester 
Bilgram   Mach.   Wks..   Philadelphia 
Boston   Gear  Wks..  Quincy. 
Cullman    Wheel    Co..    Chicago. 
Grant   Gear   Wks.,    Boston. 
Jones  Fdry.  4  Mch.  Co..  W.  A.. 

Chicago 
Link-Belt   Co..   Chicago.   Phila 
Massachusetts  Gears  &  T.  Co..  Wo- 
bum 

Morse  Chain  Co..  Ithaca. 
Philadelphin  Gear  Works.  Phila. 
Whitney  Mfg.  Co..  Hartford 

ftquarcs 
Brown  &  Sharpe  Mfg.  Co..  Providence 
Starrett  Co..  L.  S..  Athol 

Stampings,   Metal 
American   Pulley  Co..  Philadelphia 
Bay    State    Stamp.    Co..     Worceslt-r. 
Detroit    Stamp     Co.      Detroit. 
Globe  Mch.  &  Stamp  Co..  Cleveland 

Stamps.  Steel 
Hoggson    &    Pettis    Mfg.    Co..    New 

Haven. 
Noble  &  Westbrook  Mfg.  Co..  Hart. 

ford. 
Pannier  Bros.  Stamp  Co..  Pittsburgh 
Schwerdtle   Stamp  Co..    Bridgeport 

Stands,  Portable  (See  Furniture, 
Machine  Shop) 

Steam  Specialties 
Dart  Mfg.  Co..   E.   M..   Providence. 

4leel.  Cold  Rolled  Strip 
Hawkridge  Bros.  Co..  Boston. 

Steel  Hardness  Measuring  and  Tieat- ing   Instruments 
Shore  Instrument  &  Mfg.  Co..  N.  Y. 

Steel     Shafting    and    Free     Cuttlns Screw 

Hawkridge    Bros.    Co..    Boston. 
Moltrup  Steel  Products  Co..  Beaver 

Falls 
New  England  D.  Steel  Co..  Mansfield 
Standard    Gauge    Steel    Co..    Beaver Falls. 
Union  Drawn  Steel  Co..  Beaver  Falls. 

Steel,  Sheet 
Hawkridge  Bros.  Co..  Boston. 
Jessop  *  Sons,  Wm.,  N.  Y. 

Steels,  Alloy  Carbon,  and  High  Speed 
Armstrong  Bros.  Tool  Co..   Chicago. 
Firth-Steriing  Steel  Co..   McKeespoit 
Hawkridge  Bros.  Co..   Boston. 
Haynes  Stellite  Co.,  Kokomo 
Jessop  &  Sons.  Wm..  N.  Y. 
Mldvale  Steel  &  Ordnance  Co.. 

(Cambria  Steel  Co.)   Philadelphia 
Vanadium-Alloys    Steel    Co..    Pitts- burgh. 
Vulcan  Crucible  Steel  Co.,  Alll- 

quippa 

StelUte 
Haynes  Stellite  Co.,  Kokomo 

Stools,  Shop 

Manufacturing  Equip.   &  Eng.  Co.. 
Framingham. 

Straightening  Machinery 
Shuster  Co..  F.  B.,  New  Haven. 
Springfield  Mch.  T.  Co..  Springfield, O, 
Standard  Eng.  Wks..   Pawtucket. 

Stud   Setters,  Self  Opening 
Grcometric  Tool  Co.,   New  Haven 
Errington     Mechanical     Laboratory, 

N,   Y. 

Subpresses  and  Dies 
Waltham  Mach.  Wks.,  Waltham. 

Surface  Plates 
Simplex  Tool  Co.,  Woonaocket 

Swaging   Machines 
Langelier  Mfg.  Co.,  Oanston 
Torrington  Co.,  Torrington 

Switches  and  Switchbacks 
Westinghouse   Elee.   &   Mfg.  Co. 

E.  Pittsburgh 

Tachometers 
Bristol  Co.,  Waterbury. 

Tap  Extensions 
Allen  MIg.  Co.,  Hartford. 

Tap  Holders 
Apex  Mach.  Co.,  Dayton 
Errington     Mechanical    Laboratory, 

N.   Y. 
Gisholt  Mch.  Co..  Madison 
Greenfield  Tap  &  Die  Corp.  Greenfield 

Thermometers 
Bristol  Co.,   Waterbury 

Thread-Cutting  Tools 
Ttestern    Mach.    Screw    Corp.,    New 

Haven 
Geometric  Tool  Co..  New  Haven 
Greenfield  Tap  &  Die  Corp.  Greenfield 
Jones  &  Lamson  Mach.  Co..   Spring- field.   Vt. 
Landis    Machine    Co..     Waynesboro 
Murehey  Mch.  &  Tool  Co.,  Detroit 
Rivett  Lathe  &  Grinder  Co..  Boston 
Victor  Tool  Co..  Waynesboro 

Threading  Machines 
Automatic    Mach.    Co.,     Bridgeport 
Eastern    Mach.    Screw    Corp..    New 

Haven 
Geometric  Tool  Co..  New  Haven 
Greenfield  Tap  &  Die  Corp.  Greenfield 
Hall  Planetai-y  Thread  Mill  Meh.  Co.. 

Co..  Philadelphia 
Landis   Mach    Co..    Wa.vnesboro 
Murehy  Mch.  &  Tool  Co.,  Detroit 
National    Machinery   Co..   Tiffin. 
Universal  Meh.  Co..   Bowling  Green 

Thread  Rolling  Machines 
Murehey  Mch.  &  Tool  Co.,  Detroit 
National  Machinery  Co..  Tiffin. 

Tool  Holders 
Armstrong  Bros.  Tool  Co..  Chicago 
Gisholt  Mch.  Co.,  Madison 
Loveioy  Tool  Co.,  Springfield,  Vt. 
Williams  &  Co..  J.  H..  Brooklyn 

Tool  Marking,  Electric 
Luma  Elect.  Equip.  Co.,  Toledo 

Tool  Posts,  Lathe 
Armstrong  Bros.   Tool  Co..  Chicago 
Williams  &  Co..  J.  H..  Brooklyn 

Tool  Work    (See  Contract  Work) 

Tools.  Small  (See  Machinists'  Small 
Tools) 

Tractors,  Industrial 
Elwell-Parker    Elec.    Co.,    Cleveland 

Transformers 
Foote     Bros.     Gear     &     Mob.     Co.. Chicago. 
Westinghouse  Elect.  &  Mfg.  Co.,  E. 

Pittsburgh 

Trnnsmission   Machiner.v 
Baldwin  Chain  &  Mfg.  Co.  Worcester 
Foote     Bros.     Gear     &     Mch.     Co.. 

Chicig). 
Jones    Fdry.    &    Mch.    Co.,    W.    A.. Chicago 

Link-Belt  Co..  Chicago.  Philadelphia 
Moore   &   White   Co.,    Philadelphia 
Morse  Chain  Co..  Ithaca 
Royersford     Fdry.     &     Mach.     Co., 

Royersford 

Transportation  Systems  (See  Trucks) 

Taper  Pins 
Brown  &  Sharpe  Mfg.  Co.,  Providence 

Tapes,   Measuring 
Starrett  Co.,  L.  S., Athol. 

Tapping  Machines  and  Attachments 
Acme  Machinery  Co..  Cleveland. 
American  Tool  Wks.  Co.,  Cincinnati 
Baker  Bros..  Toledo 
Beaman  &  Smith  Co..  Providence 
Cincinnati    (O.)    Bickford  Tool  Co. 
Errington     Mechanical     Laboratory. 

N.    Y. 
Fox  Machine  Co..  Jackson.  Mich. 
Garvin   Mach.   Co..   N    Y. 
(Jeometric  Tool  Co..  New  Haven.  Ct. 
Harrington  Son  &  Co..  Ed..  Phila. 
Hoefer  Mfg.  Co..  Preeport 
Langelier  Mfg.  Co..  Cranston 
Moline  Tool   Co..   Moline 
Murehey   Mch.   &  Tool   Co..   Detroit 
Nat'l  Automatic  Tool  Co..  Richmond 
National  Machinery  Co.,  Tiffin 
Turner  Machine  Co..  Danbury 

Taps  nnd  Dies 
American  Tap  &  Die  Co..  Greenfield 
Brubaker  &  Bros  Co.,  W.  L..  N.  Y. 
Butterfleld  &  Co..  Derby  Line 
Card   Mfg.   Co.,   S.   W..    Mansnekl, 
Greenfield  Tap  &  Die  Corp.  (Sreenfield 
Morse  Twist  D  &M.  Co..  New  Bedford 
Murehey   Mch.   &  Tool   Co.,   Detroit 
National   Tool  Co..   Cleveland 
Vermont  Tap  &  Die  Corp.,  Newport 

Taps,  Collapsing 
Eastern  Mach.  Screw  Corp..  New 

Haven. 
Errington     Mechanical     Laboratory. N     Y 
Geometric  Tool  Co..  New  Haven.  CI. 
Murehey  Mch.  &  Tool  Co..  Detroit 
Victor  Tool  Co..  Waynesboro 

Vises,  Drilling  Machine 
Armstrong-Blum  Mfg.  Co.,  Chicago 
Armstrong  Bros.  Tool  Co.,  Chicago 
Brown  Eng.  Co..  Reading 
Hartford  Special  Mchy.  Co.,  Hartford 
Hogfison  &  Pettis  Mfg.  Co.,  New 

Haven. 
Vises.  Metal   Workers' Athol  Mach.  &  Fdry.  Co.,  Athol 

Hartford  Special  Mchy.  Co..  Hartford 
Reed  Mfg.  Co..  Erie 
Vises,  .Milling  Machine 
Brown  &  Sharpe  Mfg.  Co..  Providence 
Cincinnati    (O.)    Milling  Mach.  Co. 
Cochrane-Bly  Co..  Rochester 
Greenfield  Tap  &  Die  Corp.  Greenfield 
Hartford  Special  Mchy.  Co..  Hartford 
Standard    Eng.    Wks.,    Pawtucket 

Vises,   Pipe 
Athol  Mach.  &  Fdry.  Co..  Athol 
Butterfield    &   Co..    Derby    Line 
Greenfield  Tap  &  Die  Corp.  Greenfield 
Reed  Mfg.  Co..  Erie.  Pa. 
Saunders  Sons.   D..   Yonkers 
Wilhams    &  Co..   J.    H..    Brooklyn 

Vises  Planer  and  Shaper 
American  Tool  Wks.  Co..  Cincinnati 
Cincinnati    Planer  Co..    Cincinnati 
Hartford  Special  Mchy.  Co.,  Hartford 
Hoggson    &    Pettis    Mfg.    Co..    New 

Haven. 

Vises,    Universal    Machine 
Brown  &  Sharpe  Mfg.  Co.,  Providence 
Graham  Mfg.  Co.,  Providence 
Hartford  Special  Mchy.  Co..  Hartford 
Hoggson    &    Pettis    Mfg.    Co..    New 

Haven . 
Horton  &  Son  Co.,  E.,  Windsor  Locks 
Kempsmith  Mfg.  Co..  Milwaukee 
Skinner  Chuck  Co..  New  Britain. 

Voltmeters 
Bristol  Co.,   Waterbury 

Wagon   Loaders 
Link-Belt  Co..  Chicago.  Philadelphia 

Wash  Stands  and  Bowls 
Manufacturing  Equip.  &  Eng.  Co.. 

Framingham. 

Washers Detroit   Stamp  Co..   Detroit 

Washing  Machines,  Metal 
Colts  Patent  Fire  Arms  Mfg.  Co., Hartford 

Welding,    Electric 
(See  Welding  Machines,  Electric) 

Welding,  Oxy-Acetylene 
(See      Welding      Machines      Oxy- Acetylene) 

Welding   Machines,   Electric 
Federal  Mch.  &  Welder  Co..  Warren 
Thomson    Elec.    Welding   Co..    Lynn. 
Westinghouse   Elec.   Sc   Mfg.  Co. 

E.  Pittsburgh 

Trucks,   Industrial   Motor 
Elwell-Parker  Elec.  Co..  Cleveland 

Tubing,  Flexible 
Almond  Mfg.  Co..  T.  R..  Ashburnham 

Trolleys  and  Tramways  Welding  Machines    Oxy-Acetylene 
Chisholm-Moore  Mfg.  Co.,  Cleveland      1™P<'".*)    ̂ rass    Mfg.    (Jo,    Chicago 
Harrington  Son  &  Co..  Edwin.  Phila.     Linde  Air  Products  Co.,  N.  Y. 

Wire 
Hawkridge  Bros.  Co.,  Boston 

Wire,  Electric 
Simplex  Wire  &  Cable  Co..  Boston 

Wire  Sfriiightening  and  Cutting  Ma- 
chinery 

Rowbottom    Mach.    Co.,    Waterbury 
Shuster  Co.,   F.  B.,   New  Haven 

Woodruff   Keys 
Standard    Gauge    Steel    Co..    Beaver 

Falls 
Wood-Working    Slachinery 
Blount  Co..  J.  G..   Everett 
Greaves.  KUisman   T.  Co..  Cincinnati 
Hergl  Mfg.  Co..  Bridgeport 
Rowbottom    Mach.    Co..    Waterbury 
Seneca  Falls  Mfg.  Co..  Seneca  Falls 
Silver  Mfg.  Co.,  Salem 

Wrenches,   Drop    Fnrgeil 
Armstrong   Bros.   Tool    Co..    Chicago 
Williams   &  Co  .  J.   H.,    Brooklyn 

Wrenches.    Machinist Williams   &    Co  .    J.    H  .    Brooklyn 
Greenfield  Tap  &  Die  Corp.  Greenfield 

Wrenches,    Pipe 
Williams    &    Co.,    J.    H.,    Brooklyn 

Tubing,   Seamless,    Steel,   Brass   and 
Copper 

Chase  Metal  Works,  Waterbury 

Turret  Heads 
Almond  Mfg.  Co..  T.  R..  Ashburnham 
Milliken   Mch.  Co.,   West  Newton 

Turret  Machines  (See  Lathes,  Hori- zontal  Turret) 

Turrets,  Tool   Post 
American  Tool  Wks,  Co.,  Cincinnati 

Unions,   Pipe 
Dart  Mfg.  Co.,  E,  M„  Providence 

Universal  Joints 
Apex  Mach.  Co..  Dayton 
Baush  Mch.  T.  Co..  Springfield.  Mass. 
Boston  Gear  Works.  Quincy 
Dexter  Co..  I.  H..  Goshen 
Gray  &  Prior  Mach.  Co..  Hartfoi'i 
Universal  Mch.  Co.,   Bowling  Green 

Valves Burroughs  Composition  Mchy.  Corp. 
Newark 

Elmes  Eng.  Wks..  Chas.  F..  Chicago 
Hydraulic  Press  Mfg.  Co..  Mt    Gilead 
WatsonStillman  Co.,  N.  Y. 

Varnishes 
Hilo  Varnish  Corp..   Brooklyn 

Wrenches,  Ratchet 
Starrett  Co..   L.  S.,   Athol 
Wrenches,  Tap 

Butterfield  &  Co  .  Derby  Line 
Card   Mfg    Co..   S    W..    Mansfield 
Greenfield  Tap  &  Die  Corp  Greenfield 
Starrett   Co..   L     S..   Athol 
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is  a  Specialist  on  Threads 

Send  us  samples  or  sketches  of  your  threaded  parts 
and  we  will  furnish  Waltham  production  estimates 
that  will  interest  you. 

We  also  make  the  Waltham  4-in.  Spur  Gear  Cutting 
Machine  and  the  Waltham  Sub-Press  and  Dies. 

The  Waltham  Thread  Milling  Machine 

possesses  a  range  on  screw  threads  that  makes 
it  practically  indispensable  in  plants  where 

threaded  parts  are  extensively  used.  The  reg- 
ular machine  was  designed  to  meet  a  universal 

need. 

We  are  prepared,  however,  to  furnish  special 
machines  and  attachments  fdr  producing  out- 
of-the-ordinary  threaded  work  in  quantities. 
Such  machines  are  simple  to  the  extreme.  They 

are  speedy  and  do  not  require  expert  super- vision. 

If  you  have  not  yet  embraced  the  Waltham 

method  of  thread  cutting,  you  are  not  enjoy- 
ing a  full  measure  of  profit. 

Waltham  Machine  Works,  High  Street,  Waltham,  Mass. 
(ciimiiiiiii   iiuiiiiiiiiJiiiHiiiJiiiiuiJiiiiriiiuiiinjiiiiiiijiiiiiiiJiiiiuiiiiiiiiiii   iiiiiriiiriiiiiifiiiiiiiiiiJiiiiiiiiiliuiluiiniiliiiic     ^rriuniiMiimiiiiriii   ii   iiiiiiiiiiiiiiiiiiiiiiiuiiiiiuiiiiiiiiiiuiiiiiiiiiiniiiiiiiiiiiiiiiiiii   iiiiiiiiiiiiiiiiiiiiiii   iiiiiic 

Floats  Under  Any 
and  All  Conditions 

The  Victor  Reamer  Holder  will  prove  a  big  help 
NOW.  It  is  adapted  for  drill  press  or  any  other 
live  spindles.  You  will  find  a  great  money  saver  on 
automatic  screw  machines,  turret  lathes,  horizontal 
or  vertical  boring  mills,  etc. 

Let  us  send  you  one  on  trial. 

VICTOR  TOOL  CO. 
Waynesboro,  Pa.,  U.  S.  A. 

Not  "How  Cheap" 
But  "How  Good" 

QUALITY is  the 
TRUE  TEST 

The  tools  in  which  Value 

and  Quality  are  very  much 
in  evidence  are  stamped 

"MORSE" 
Morse  Twist  Drill  &  Mch.  Co. 

New  Bedford,  Mass.,  U.  S.  A. 

KiiiiniiiiiiiiitiiiirriiiiiiiiiiiiiiiiiiiiiifiiiiiiiiitiiiiiiiiiiiiiriiiiiiiiiiiiiiiuiiiiiiiiiirtiiiiiirMiiiiiitiiiiiiriniiiiiiiiiiniiriiiiiiiiiiiitiiiiimn     niiniiiiiittiiiiMrtiiiiiiriiniiriiiiiiiiiniiMiiiiiiiiiriiiriiiMintiniiiiiiiiJiiniiiiiiiiiiiiiniiiiiiininiiiiiitiiiiniiiuiiiuiiiiMtiiiiiiuiliiiiiim 
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